
University of Kentucky 
Purchasing Division 
322 Peterson Service Building 
Lexington, KY  40506-0005 

A n  E q u a l  O p p o r t u n i t y  U n i v e r s i t y  

INVITATION FOR BIDS 
CCK-2590.14-2-24 

Lafferty / Fine Arts HVAC  
ADDENDUM # 2 

1/24/2024 

IMPORTANT:  BID AND ADDENDUM MUST BE RECEIVED BY  2/7/2024 @ 3:00 P.M. LEXINGTON, KY TIME 

Bidder must acknowledge receipt of this and any addendum as stated in the Invitation for Bids. 

ITEM #2: QUESTIONS AND RESPONSES 

• Refer to and incorporate within the offer, the enclosed Questions and Responses.

OFFICIAL APPROVAL SIGNATURE 
UNIVERSITY OF KENTUCKY 

________________________________________ 
______________________________________ 

________________________________________ 
Patricia Pflug / Contracting Officer / (859) 257-5409 Typed or Printed Name 



# Date Question Responder Response
1 1/8/2024

Fine Arts: Please provide AHU-1 Submittal
Chris Stevens, CMTA

Fine Arts AHU-1 submittal 
will be provided in 
Addendum 3.

2 1/8/2024

Fine Arts: Please provide Steam , Condensate, HWS/R & CHWS/R piping sizes, tie in points and pipe routing

Chris Stevens, CMTA

Refer to Sheet M-202 for 
pipe routing, sizing, and tie in 
points in Addendum 3.

3 1/8/2024

Fine Arts: Please advise on acceptable crane location to install RTU

Chris Stevens, CMTA

Crane location will need to 
be on Rose Street side of Fine 
Arts Building.  Final crane 
logistics to be coordinated 
with University regarding 
front entrance closure for 
crane.  Contractor to provide 
temporary barricades.

4 1/8/2024
Lafferty:  Please provide AHU-1 Submittal

Chris Stevens, CMTA

Lafferty AHU-1 submittal will 
be provided in Addendum 3.

5 1/8/2024

Lafferty: Will systems be shut down to make tie-ins, both HWS/R and CHWS/R

Chris Stevens, CMTA

Yes, both heating hot water 
and chilled water systems 
will be shut down to make tie-
ins.

6 1/8/2024
Lafferty: Drawing M-202, note 9 mentions an alternate, lowering reheat coils 

Chris Stevens, CMTA

Addendum 3 will revise note 
to remove base bid and 
alternate language.

CCK#2590.14-2-24 Lafferty Hall & Fine Arts HVAC
Question and Response Log
Question Deadline 1/17/24
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FINE ARTS GUIGNOL BUILDING HVAC
ADDENDUM #3 - MEP 2024-01-24

Item #1 General
A. Refer to attached Lafferty AHU-1 submittal.
B. Crane location for installation of AHU-1 on rooftop will need to be on Rose Street side of Fine Arts Building.  Final crane logistics to be 

coordinated with University regarding front entrance closure for crane.  Contractor to provide temporary barricades.

Item #2 Refer to Mechanical Sheet M-202
A. Refer to attached PDF of sheet M-202 for Steam, Condensate, and chilled water piping sizes, tie in points and pipe routing.

END OF ADDENDA ITEMS
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CONSTRUCTION DOCUMENTS

XKLF23

TAGGED NOTES
H3 STEAM, CONDENSATE, CHILLED WATER SUPPLY/RETURN PIPING

UP TO AHU-1 LOCATED ON ROOFTOP.

MD15 REMOVE STEAM, CONDENSATE, AND CHILLED WATER

SUPPLY/RETURN FROM ROOFTOP AIR HANDLER BEING REMOVED.

1/8" = 1'-0"
2

LEVEL 2 HYDRONIC NEW WORK PLANS
REVISIONS

2 ADDENDUM 3 01/23/24

2

1/8" = 1'-0"
1

LEVEL 2 HYDRONIC DEMOLITION PLANS



 

 

AEC# 37432  

Lafferty Hall/Fine Arts Guignol Building– UK-2590.14-1-24 
  

  
 
  

University of 

Kentucky 
   AHU Submittal  

 

 

Lafferty Hall/Fine Arts Guignol Building 

Custom Air Handling Unit 

Request for Proposal # UK-2590.14-1-24 

 Submittal Date : 1/10/2024  



 
1427 NW 3rd St 

Oklahoma City. OK 73106 
Ph: (405) 415-9230 Fax: (405) 415-9231 

 

 
Date: 12/20/2023 
  
To: Air Equipment Company (Louisville-Lexington) 
  
Attention: Troy Hart 
  
Job Name: UK Lafferty Hall Fine Arts Guignol Bldg. HVAC 

 
SERIAL NO UNIT TAG MODEL NO 
29536 AHU-1 (Lafferty) CAH90X90 
29537 AHU-1 (Fine Arts) CAH102X180E 

 
Issue Level: A 12/21/2023 

 
 
Please see below submittal for the referenced job. 
 

For Approval. One set of approved submittals must be returned prior to fabrication. 
 
For Record Only. 
 

Please call if you have any questions. 
 
Sincerely, 
Curtis Wilhelm 
Application Engineer 
ClimateCraft - Ext 50167 

X 
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1427 NW 3rd St, Oklahoma City, OK 73106 

 

 
 
 
December 20, 2023 
 
 
Air Equipment Company (Louisville-Lexington) 
Troy Hart 
 
Re: UK Lafferty Hall Fine Arts Guignol Bldg. HVAC 
Issue Level: A 
 
Troy, 
 
 Below are details regarding the sizes of the large pieces for the subject air handler which is ACCESS 
construction, broken down and shipped separately for field assembly "By Others". All dimensions rounded up to the 
nearest inch. 
 
 

29536 - AHU-1 (Lafferty) (CAH90X90) 
 
Largest Base Frame:  72"W x 99"L x 8" thick. Note that these dimensions include lifting lugs which add a total of 6" to 
the length dimension which is not shown on the unit drawing. Approximate Weight = 720 lbs. (Lifting lugs are welded on.) 
Largest Airseal:  90"H x 56"W x 2"D (Approximate Weight = 150 lbs) 
Largest Coil:  45"H x 95"L x 7"D (Approximate Weight = 170 lbs) 
Matrix Fan (2 Fan Cell):  60"H x 27"W x 29"D (Approximate Weight = 620 lbs) 
Largest Opening Sleeve:  81"W x 33"L x 7" thick (Approximate Weight = 90 lbs) 
Largest Wall Panel:  24"W x 90"L x 5" thick (Approximate Weight = 100 lbs) 
Largest Roof Frame:  72"W x 97"L x 4" thick. Note that these dimensions include lifting lugs which add a total of 4" to 
the length dimension which is not shown on the unit drawing. Approximate Weight = 650 lbs. (Lifting lugs are welded on.) 
 
 
 It is the responsibility of the installing contractor to verify the sizes of the above pieces can fit through the 
allocated openings (straight on, sideways, angled, etc.) into the final space for the air handler installation. 
 
If you have any questions, please give me a call. 
 
Sincerely, 
 
 
Curtis Wilhelm 
Application Engineer 
ClimateCraft 
(417) 849-0105 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Unit Data 
ACCESS™ Original Roof Curb Not Provided No ETL Label Indoor Unit 

Cabinet Data Door Accessories 
External skin 16 Ga Galvanized Steel, Solid Door Thickness 3" 
Color/Finish Natural Finish Door Window 10" x 12"    All Doors 
Roof type Top deck Latches per Door Dual latches, 72"H will have triple latches. 
Base 8" x 2" x 3/16" wall tubular carbon steel Door Hinges Die cast aluminum 
Base insulation Spray foam Test Ports All doors 
Recessed floor No Safety Catch None 
Subfloor liner 20 Ga Galvanized Steel, Solid Tie Back Chain None 
Curb Notched Base No Field Pressure Test Doors None 
Removable lifting lugs No Extra hinge None 
   Double gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Economizer Wall Supply Cooling coil 

Wall Insulation 3" Foam, R 19.8   
Wall Liner 20 Ga Galv, Solid   
Roof Insulation 4" Foam, R 26.4   
Roof Liner 16 Ga Galv, Solid   
Floor Aluminum, Tread - Thermal Break   
Floor Construction Not Welded   
Airseal Facesheet 20 Ga Galv  20 Ga 304SS 
Airseal Frame Galvanized  Stainless 
Airseal Type 2" Single Facing 2" Dual Facing - Insulated 2" Dual Facing - Insulated 

 

Drain Pans Supply Heating coil Supply Cooling coil 

Drain Pan 16 Ga 304 SS 16 Ga 304 SS 
Drain Pan Depth 18" 42" 

Notes: 
 Aluminum tread plate floor is type 3003 (Tread Bright) embossed with four-way tread plate and finished to high gloss. The 

thickness is 3/16" OD over treads and 0.125" at base. 
 Drain pans come with a standard stainless steel nipple, unless noted otherwise. 
 No floor drains provided. 
 Drain pan(s) with aluminum grating. 
 Casing notch is provided for existing pump.  Please confirm allotted space is adequate to fit around this pump. 

 

 
Shipping Data 
Shipping Method ACCESS Unit - Unit to ship in pieces on pallets and in crates for field assembly by installing contractor. 
  

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Fans 

Options Supply Return 
Manufacturer Comefri FanMatrix™ - MiniTower Comefri FanMatrix™ - MiniTower  
Type SWSI Airfoil Plenum Fan SWSI Airfoil Plenum Fan  
Belt Guard Direct Drive - No Belt Guard Req'd Direct Drive - No Belt Guard Req'd  
Motor Lube Lines N/A N/A   
Isolation Base 1" Seismic Isolators 1" Seismic Isolators   
Airflow Monitoring None (Piezometric Flow Tap - All Fans) None (Piezometric Flow Tap - All Fans)  
Loose Fan Towers Yes, split tower design Yes, split tower design  

Notes: 
 (4) Motor Removal Winches provided for the unit. 
 (2) Motor Removal Beam provided for the unit. 
 External pivoting winch to be mounted near each fan section access door. 
 Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
 Supply fan motors include ceramic bearings. 
 The fan specifications, data, and optional features are indicated on the fan data sheets. 

 

 

Coils 

Options Heating Cooling 
Manufacturer ClimateCraft ClimateCraft 
Type 5/8" OD Hot Water 5/8" OD Chilled Water 
Coil Vents Internal - 1/4" NPT Plug Internal - 1/4" NPT Plug 
Coil Drains Internal - 1/4" NPT Plug Internal - 1/4" NPT Plug 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating Not provided Not provided 

Notes: 
 The coil specifications, data, and optional features are indicated on the coil data sheets. 
 Drain pan and drain type material can be referenced in the Interior Materials data table. 
 Coils with 0.049” copper u-bends. 

 

 

Filter 

Filter Rack #1 Pre-Filter  
Bank type Universal Holding Frames  Filter type Pleated     
Rack construction Galvanized - Solid  Filter efficiency MERV 8     
Access Upstream access  Media length 2 ins    
Size 3.5Hx3W  Qty 9 Full 24x24    
Filter gauge Magnehelic   3 Half 12x24    
Gauge range 0"-2"  Num media sets 4     

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
                Actuators Not provided Damper Orientation Parallel Blade 
Smoke Damper Not provided Rain Hoods Not provided 
                Actuators Not provided OA Louver Not provided 
Multizone Damper Not provided EA Louver Not provided 
                Actuators Not provided    

Notes: 
 Return and outside air economizer dampers are Ruskin CD50V vertical blade type. 

 

 

Electrical 

Voltage 208V, 3 phase 60hz Lights LED A-Shape 10W Bulbs 
Motor Wiring No motor wiring provided Light Power Separate 115 Volt lighting power required 
Variable Frequency Drives Drive(s) provided by Others, Field mounted 

and wired 
Wiring Method, Lights None 

Power Panel Provided, see electrical details Wiring Method, Power None 
Incoming Motor Power 208V to Motor Overload Panel Wiring Method, Controls None 

Notes: 
 ACCESS unit does not include any wiring or conduit. These items must be furnished and installed in the field, by others. 
 VFDs furnished and installed in the field, By Others. 
 Line reactors are required for VFDs remotely mounted from the AHU. 

 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 8 in WC  
No factory testing is included   

Notes: 
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Date: 12/20/2023 

Static Pressure Analysis 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Quotation no.: QN231006.02 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 
UNIT AIR SUMMARY 

Supply airflow cfm 20,000    
Return airflow cfm 20,000    
Air density lb/ft³ 0.072    
Altitude ft 988    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 

External static pressure (given)  3.00 
Max outside air damper 1,077 @ 14,000 CFM 0.12 
Min outside air damper – 0.09 in wc, not used in calculation as it is less 
than the max outside air path 

923 @ 6,000 CFM  

Pre-filter (initial) 476 0.25 
Pre-filter (extra) 476 0.37 
Heating coil 457 0.08 
Cooling coil 497 0.64 
* Ruskin BD6 (0.21 in WC)   
Supply air opening 1,231 0.14 
Total static pressure  4.60 

 
 

RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (Given)  2.00 
Return air opening 1,200 0.14 
* Ruskin BD6 (0.30 in WC)   
Exhaust air opening 800 0.07 
Total static pressure  2.21 

 
* Fan accessories, such as BalanceStream™, backdraft dampers and inlet / outlet screens, factor the static pressure 
when selecting the fan, and are only shown in this static analysis for your reference. 
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Date: 12/20/2023 

Coil Performance Data 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

HOT WATER HEATING COIL(S) - HW01 

Certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-
Heating Coils Certification Program which is based on AHRI 410 within the 

Range of Standard Rating Conditions listed in Table 1 of the Standard. 
Certified units may be found in the AHRI Directory at www.ahridirectory.org. 

Version: 3.12.0.0          MFG: ClimateCraft, Inc. 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 20,000 SCFM Entering air (DB): 55.0 °F Fluid: Water 
Elevation: 988.0 ft Leaving air (DB): 89.7 °F Entering temp: 180.0 °F 
Air pressure: 14.179 psia Face velocity: 457 ft/min Leaving temp: 157.5 °F 
Air density: 0.074 lb/ft³ Air pressure drop: 0.08 in WC Flow rate: 73.40 gpm 

 Pressure drop: 5.79 ft WC
2.5 psid

 Fluid velocity: 3.14 ft/sec

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 748,828 Btu/hr Face area: 43.8 ft² Tube material: Copper 

Finned height: 84.00 ins Tube thickness: 0.035 ins 
Finned width: 75.00 ins Fin type: V-Waffle
Rows: 1  Fin material: Aluminum
Fins/inch: 10  Fin thickness: 0.0095 ins 
Serpentine: 1/2 Casing material: G90 Galv Steel  
Dry weight (Ea.): 161 lb Connections: Red Brass MPT 
Wet weight (Ea.): 182 lb Coating: None  
Approx. coil fluid volume (Ea.): 3 gal Vent & drain: Internal - 1/4" NPT Plug 

 UV Light: Not provided

Individual Coil Ratings 
Coil 

Tag(s) 
Capacity Airflow Flow No. of Dimensions Connection 

Model Number Btu/hr cfm gpm circuits H(ins) L(ins) D(ins) Size(ins) Style 
1, 2 58WC42x075-01-10-AW 374,414 10,000 36.70 14 42.00 75.00 7.00 1.50 RHS 

Coil Bank Layout Coil Drawing 

Return bends provided with 0.049" tubing.
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Date: 12/20/2023 

Coil Performance Data 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

CHILLED WATER COOLING COIL(S) - 
CW02 

Certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-
Heating Coils Certification Program which is based on AHRI 410 within the 

Range of Standard Rating Conditions listed in Table 1 of the Standard. 
Certified units may be found in the AHRI Directory at www.ahridirectory.org. 

Version: 3.12.0.0          MFG: ClimateCraft, Inc. 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 20,000 SCFM Entering air (DB): 80.0 °F Fluid: Water 
Elevation: 988.0 ft Entering air (WB): 67.0 °F Entering temp: 42.0 °F 
Air pressure: 14.179 psia Leaving air (DB): 55.9 °F Leaving temp: 57.7 °F 
Air density: 0.070 lb/ft³ Leaving air (WB): 55.2 °F Flow rate: 95.00 gpm 

Face velocity: 497 ft/min Pressure drop: 5.51 ft WC 
Air pressure drop: 0.64 in WC 2.4 psid 
Estimated section pressure: -2.28 in WC Fluid velocity: 2.78 ft/sec 

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 747,418 Btu/hr Face area: 40.2 ft² Tube material: Copper 
Sensible capacity: 531,667 Btu/hr Finned height: 84.00 ins Tube thickness: 0.035 ins 
Sensible heat ratio: 0.71 Finned width: 69.00 ins Fin type: V-Waffle

Rows: 6  Fin material: Aluminum
Fins/inch: 9  Fin thickness: 0.0095 ins 
Serpentine: 3/4 Casing material: 304 SS  
Dry weight (Ea.): 575 lb Connections: Red Brass MPT 
Wet weight (Ea.): 694 lb Coating: None  
Approx. coil fluid volume (Ea.): 15 gal Vent & drain: Internal - 1/4" NPT Plug 

 UV Light: Not provided

Individual Coil Ratings 
Coil 

Tag(s) 
Capacity Airflow Flow No. of Dimensions Connection 

Model Number Btu/hr cfm gpm circuits H(ins) L(ins) D(ins) Size(ins) Style 
1, 2 58WC42x069-06-09-AW 373,709 10,000 47.50 21 42.00 69.00 12.00 2.50 RHS 

Coil Bank Layout Coil Drawing 

Return bends provided with 0.049" tubing.
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) R Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Return FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

4 Fans Installed 
Rated with 4 & 3 Fans Running 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.696 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 53.0 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 4 Fans Max. Performance: 3 Fans (+) Options Selected 
Total airflow 20,000 cfm Total airflow   (91.3%) 18,267 cfm Ruskin BD6 (Loss = 0.30")* 
Airflow per fan 5,000 cfm Airflow per fan 6,089 cfm Piezometric Flow Tap - All Fans (8.61 in WC) 
Static pressure 2.21 in WC Static pressure 1.84 in WC Ceramic bearings 
Total fan power 14.43 bhp Total fan power 15.00 bhp Motor removal winch (2x) 
Fan power per fan 3.61 bhp Fan power per fan 5.00 bhp Motor removal beam 
Fan speed 2,363 rpm Fan speed 2,686 rpm  
Fan efficiency 54.8 % Fan efficiency 42.2 %  
Fan efficiency grade (FEG) 85  Inlet velocity 8,277 ft/min  
Inlet velocity 6,796 ft/min Outlet velocity 4,264 ft/min  
Outlet velocity 3,502 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 79.9 Hz / (92 Hz Max) Drive output frequency: 90.8 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 77/86 77/82 84/83 86/88 79/86 78/82 76/77 73/76 87/91 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/92 83/88 90/89 92/94 85/92 84/88 82/83 79/82 93/97 
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Supply FanMatrix™ - MiniTower 
Model: ANPA16ALU-P90 

6 Fans Installed 
N-1 Selection 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 55.9 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 55.4 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 90 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 20,000 cfm Total airflow 20,000 cfm Ruskin BD6 (Loss = 0.21")* 
Airflow per fan 3,333 cfm Airflow per fan 4,000 cfm Piezometric Flow Tap - All Fans (3.72 in WC) 
Static pressure 4.60 in WC Static pressure 4.60 in WC Ceramic bearings 
Total fan power 21.11 bhp Total fan power 21.52 bhp Motor removal winch (2x) 
Fan power per fan 3.52 bhp Fan power per fan 4.30 bhp Motor removal beam 
Fan speed 2,439 rpm Fan speed 2,582 rpm  
Fan efficiency 71.8 % Fan efficiency 70.8 %  
Fan efficiency grade (FEG) 85  Inlet velocity 5,437 ft/min  
Inlet velocity 4,531 ft/min Outlet velocity 2,801 ft/min  
Outlet velocity 2,334 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 82.4 Hz / (105 Hz Max) Drive output frequency: 87.3 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 75/82 75/77 81/78 85/84 77/81 75/78 74/74 71/72 85/87 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/90 83/85 89/86 93/92 85/89 83/86 82/82 79/80 93/94 
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
  100.0 58.2 80.0 54.8 4 1"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M7-M10 4 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Return Motor
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
  100.0 85.6 100.0 82.2 2 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M1-M6 6 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Supply Motor
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Model #  Serial # 29536 Tag  MFG Date 

Volts 208 Phase 3~ Hz 60

Circuit Qty Motor HP Motor FLA Circuit MCA Circuit Max Motor Tags
Fuse Size

SA Fan 1-6 6 5.0 13.7 85.60 100.0
Short‐circuit current:   65.00 600    V maximum

RA Fan 7-10 4 5.0 13.7 58.20 80.0
Short‐circuit current: 65 600    V maximum

 Short‐circuit current:    V maximum

 
Short‐circuit current:    V maximum

CAUTION: More than 1 disconnect is required to disconnect power from this equipment!
Separate circuits are identified above.  Multiples of the same circuit are listed on the same line.
A separate 115 volt lighting circuit is also required

Electric Heat (Kw) NA    Max Oper. Steam Press. (psig/kPa) NA NA
Input Amps NA    Max Coil Water (psig/kPa) 300.0 2068.5

   Refrigerant Max Charge (lbs/kg) NA NA
For Outdoor Use    HW Coil Max Inlet Temp (F/C) 200.0 93.3

For Installation in locations not accessible to the general public Refrigerant Type NA
Max Discharge Air Temp (F/C) 100.0 37.8   Max Ext. Static Press (in. w.g./kPa) 3.00 0.75

Use Copper Conductor Only
Made in USA

Oklahoma City Patents: www.climatecraft.com\patents

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

UK Lafferety Hall Fine Arts Guignol Bldg HVAC

M7-M10

CAH90x90

Motor Qty 
per circuit

M1-M6

AHU-1 (Lafferty)
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Unit Data 
Standard Air Handler Roof Curb Not Provided ETL Listed Outdoor Unit 

Cabinet Data Door Accessories 
External skin 16 Ga Aluminum, Embossed-Powder Coat Door Thickness 3" 
Color/Finish Custom Color Door Window 10" x 12"    (4) doors 
Roof type Double slope framed roof Latches per Door Triple 
Base 5" x 2" x 3/16" wall tubular carbon steel Door Hinges Die cast aluminum 
Base insulation Spray foam Test Ports 9 Qty 
Recessed floor No Safety Catch 2 Qty - Positive Pressure Outward Doors 
Subfloor liner 16 Ga Aluminum, Smooth Tie Back Chain None 
Curb Notched Base Yes Field Pressure Test Doors None 
Removable lifting lugs No Extra hinge None 
   Double gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Economizer And Vestibule Wall Supply Cooling coil 

Wall Insulation 3" Foam, R 19.8   
Wall Liner 16 Ga Aluminum, Smooth   
Roof Insulation 4" Foam, R 26.4   
Roof Liner 16 Ga Aluminum, Smooth   
Floor Aluminum, Tread - Thermal Break   
Floor Construction Not Welded   
Airseal Facesheet 20 Ga Galv  20 Ga 304SS 
Airseal Frame Galvanized  Stainless 
Airseal Type 2" Single Facing 2" Dual Facing – Foam Insulated 2" Dual Facing - Insulated 

 

Drain Pans Supply Cooling coil 

Drain Pan 16 Ga 304 SS 
Drain Pan Depth 42" 

Notes: 
 Exterior finish color to be approved prior to release to production. 
 Aluminum door frames, roof rail, louver will not be powder coated. 
 Aluminum tread plate floor is type 3003 (Tread Bright) embossed with four-way tread plate and finished to high gloss. The 

thickness is 3/16" OD over treads and 0.125" at base. 
 All floor openings on outdoor units are provided with a 1" upturned lip as standard. 
 Drain pans come with a standard stainless steel nipple, unless noted otherwise. 
 No floor drains provided. 
 Drain pan(s) with aluminum grating. 
 Pipe chases in vestibule provided with insulated covers. 

 

 
Shipping Data 
Shipping Method Demount and bag each section. 
  

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Fans 

Options Supply Return 
Manufacturer Comefri FanMatrix™ - MiniTower Comefri FanMatrix™ - MiniTower  
Type SWSI Airfoil Plenum Fan SWSI Airfoil Plenum Fan  
Belt Guard Direct Drive - No Belt Guard Req'd Direct Drive - No Belt Guard Req'd  
Motor Lube Lines N/A N/A   
Isolation Base 1" Seismic Isolators 1" Seismic Isolators   
Airflow Monitoring None (Piezometric Flow Tap - All Fans) None (Piezometric Flow Tap - All Fans)  
Loose Fan Towers No No   

Notes: 
 (4) Motor Removal Winches provided for the unit. 
 (2) Motor Removal Beam provided for the unit. 
 External pivoting winch to be mounted near each fan section access door 
 Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
 Supply fan motors include ceramic bearings. 
 The fan specifications, data, and optional features are indicated on the fan data sheets. 

 

 

Coils 

Options Heating Cooling 
Manufacturer RAE Cooney Coil 
Type 1” OD Steam 5/8" OD Chilled Water 
Coil Vents N/A Internal - 1/4" NPT Plug 
Coil Drains N/A Internal - 1/4" NPT Plug 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating None Not provided 

Notes: 
 The coil specifications, data, and optional features are indicated on the coil data sheets. 
 Drain pan and drain type material can be referenced in the Interior Materials data table. 

 

 

Filter 

Filter Rack #1 Pre-Filter  
Bank type Universal Holding Frames  Filter type Pleated     
Rack construction Galvanized - Solid  Filter efficiency MERV 8     
Access Upstream access  Media length 2 ins    
Size 4Hx4W  Qty 16 Full 24x24    
Filter gauge Magnehelic   0 Half 12x24    
Gauge range 0"-2"  Num media sets 4     

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
                Actuators Not provided Damper Orientation Parallel Blade 
Smoke Damper Not provided Rain Hoods ClimateCraft Rain Hood on OA 
                Actuators Not provided OA Louver Ruskin EME3625 High Velocity Vertical Blade 
Multizone Damper Not provided EA Louver Not provided 
                Actuators Not provided    

Notes: 
 Return and outside air economizer dampers are Ruskin CD50V vertical blade type. 

 

 

Electrical 

Voltage 208V, 3 phase 60hz Lights LED A-Shape 10W Bulbs 
Motor Wiring Wire motors(s) to power panel Light Power Separate 115 Volt lighting power required 
Variable Frequency Drives Drive(s) provided by Others, Field mounted 

and wired 
Wiring Method, Lights EMT Galv. / Flexible Metal Conduit 

Power Panel Provided, see electrical details Wiring Method, Power EMT Galv. / Flexible Metal Conduit 
Incoming Motor Power 208V to Motor Overload Panel Wiring Method, Controls None 

Notes: 
 See the unit drawing for location of electrical components. 
 VFDs furnished and installed in the field, By Others. 
 Line reactors are required for VFDs remotely mounted from the AHU. 
 Disconnect included for 120v lighting circuit. 

 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 8 in WC  
No factory testing is included   

Notes: 
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Date: 12/20/2023 

Static Pressure Analysis 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

UNIT AIR SUMMARY 

Supply airflow cfm 27,000    
Return airflow cfm 27,000    
Air density lb/ft³ 0.072    
Altitude ft 988    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 

External static pressure (Given)  3.00 
Max Outside Air Damper 686 @ 21,600 CFM 0.05 

Max Outside Air Louver 
686 @ 21,600 CFM  

1,577 Free Area Velocity 
0.28 

Max Outside Air Rainhood 686 @ 21,600 CFM 0.09 
Min Outside Air Damper – 0.03 in wc, not used in calculation as it is less 
than the Max OA path 

514 @ 5,400 CFM  

Min Outside Air Louver – 0.20 in wc, not used in calculation as it is less 
than the Max OA path 

514 @ 5,400 CFM  
1,358 Free Area Velocity 

 

Min Outside Air Rainhood – 0.05 in wc, not used in calculation as it is 
less than the Max OA path 

514 @ 5,400 CFM  

Pre-filter (initial) 422 0.20 
Pre-filter (extra) 422 0.40 
Steam coil 450 0.08 
Cooling coil 435 0.48 
Steam coil 520 0.08 
* Ruskin BD6 (0.23 in WC)   
Supply Air Opening #1 – Wall – 0.07 in wc, not used in calculation as it is 
less than the opening #2 path 

  

Supply Air Opening #2 – Floor W/Grating 848 @ 7,000 CFM ** 0.19 
Total static pressure 1,091 @ 20,000 CFM ** 4.85 

 
RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (Given)  2.00 
Return Air Opening #1 – Wall – 0.07 in wc, not used in calculation as it is 
less than the opening #2 path. 

848 @ 7,000 CFM **  

Return Air Opening #2 – Floor W/Grating 1,091 @ 20,000 CFM ** 0.19 
* Ruskin BD6 (0.26 in WC)   
Exhaust Air Damper 900 0.09 

Exhaust Air Louver 
900   

1,955 Free Area Velocity 
0.39 

Total static pressure  2.67 

 
* Fan accessories, such as BalanceStream™, backdraft dampers and inlet / outlet screens, factor the static pressure 
when selecting the fan, and are only shown in this static analysis for your reference. 
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Rating Sheet

CLIMATE CRAFT
518 N INDIANA AVE / OKLAHOMA CITY, OK 73106

Phone # 4054159230 / Fax # 4057452072
Curtis Wilhelm

Customer: UK Lafferety Hall Fine Arts Guignol Bldg HVAC Job: SN29537
Quote #: 1000043 Item #: 1

11SD45X96 6 1 W F R
AHU 1 NFS01

No. Coils: 2
Fin Height (In.): 45
Fin Length (In.): 96

ACFM/SCFM: 13,500/13,536
Total ACFM/SCFM: 27,000/27,072

ACFM/SCFM Velocity (fpm): 450.0/451.2
EDB (°F): 50
Rows/FPI: 1/6
Circuiting: Full

Coil Type: Steam Distributing
Steam Pressure (psi): 5
Tube Mat./Wall/OD: Copper/ 0.035/ 1 Inch

Fin Mat./Thickness/Type: Aluminum/ 0.01/ Waffle
Tube Spacing: 3 x 2.625

Casing Material: Galv
Altitude (Feet): 988

FF Inside*: 0
FF Outside*: 0

Per Coil Total All Coils
LDB (°F): 90.7

Total Heat (BTUH): 596,614 1,193,228
Steam Temperature (°F): 225.70
Condensate Load (lb/hr): 614.16 1,228.32

Condensate Load/Circuit (lb/hr): 40.94
Air Pressure Drop (in W.G.): 0.08

Supply Conn. Size: 2.5
Condensate Conn Size: 2

Uncrated, Dry Coil Weight: 219.2

Certified in accordance with the AHRI Forced Circulation Air Cooling and Air Heating Coils Certification Program, which
is based on AHRI Standard 410 within the Range of Standard Rating Conditions listed in Table 1 of the Standard. Certified

unitsmay be found in the AHRI Directory at www.ahridirectory.org.
Fin/Tube temperature above 32°F on AHRI Certified Coils.

AHRI Certified Reference # 5200400

Printed on 12/19/2023 using Total Package II; program version 12.5.2022.2 DLL 1.0.5.91

* (Hr*ft^2*°F/Btu) Fouling Factor Units
We reserve the right to change or revise specifications and product design in connection with any feature of our products.
Such changes do not entitle the buyer to corresponding changes, improvements, additions, or replacements for equipment

previously sold or shipped.
RAE Corporation

4492 Hunt St Pryor, OK 74361 Phone 918.825.7222 Fax 1.800.264.532925�OF�110



CLIMATE CRAFT
11SD45X96 6 1 W F R

Project: SN29537
Tag: AHU 1 NFS01

TP2 Number: 1000043 1 Qty(2)

Fin Type: Waffle
FinMaterial: Aluminum
Fin Thickness: 0.01

Rows/FPI: 1/6
Circuiting: 15/1/0/OP/Full
Tube Type: 1 Inch / Copper / Smooth

Tube Thickness: 0.035
Casing: Galv Gages: TS=16/ SP=16

ConnectionMaterial: Copper
Supply Connection Size: 2.5

Supply Header Dia.: 2.625
Return Connection Size: 2

Return Header Dia.: 3.625
Connection Type: MPT

App. weight (Uncrated each) : 219.2

Tube Sheet Flange Standard
Side Plate Flange: Stacking

Date: 12/19/2023 2:31:40 PM SalesPerson: CurtisWilhelmProgram Version: 12.5.2022.2

RAECorporation
4492 Hunt St Pryor, OK 74361 Phone918.825.7222 Fax 1.800.264.5329

CL=99

BT=1.375

AL=1.5 AR=1.5

Supply

Condensate

S=8

HD=5.625

BB=1.375

RB=1.5

OL=103.125

CH=47.75
FL=96

FH=45

AIR FLOW

AIR
FLOW

CD=5

CT=23.875

CB=2.88

HA=2.5
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Enterprise Version: 4.5.6.0 © 2023

Customer:
Project:

Item:
UK Lafferty and Fine Arts
Fine Arts AHU-1 CC

Date:
By:

Units:

10/25/2023
Bruce Michalowski
English

Water Coil Coil Qty (Coil Bank): 2 Model: 48x89 - 6R - 0.625/120

451 Southlake Blvd. Richmond, VA 23236-3091 - (800) 229-2645
Super Radiator Coils - www.SuperRadiatorCoils.com

Finside Requirements (Coil Bank):
Input

Coil Application: Cooling
Air Flow: SCFM 27,000
Capacity: Btu/Hr. 1,060,913
Entering Air Dry-Bulb: °F 80.0
Entering Air Wet-Bulb: °F 67.0
Leaving Air Dry-Bulb: °F 55.0
Leaving Air Wet-Bulb: °F 54.4
Altitude: Feet Altitude 988
Coil Hand: Right Hand

Tubeside Requirements (Coil Bank):

Tubeside Fluid: Water
Total Flow Rate: GPM 131.8
Entering Fluid Temperature: °F 42.0

Output
Coil Selection:

Model Number: 48x89 - 6R - 0.625/120
Tube Size: In. 0.625
Arrangement: 1.5 x 1.299 Staggered
Fin Surface: Flat
Face Area / Coil: ft² 29.7
Face Velocity / Coil: Ft/Min. (STD) 455.1
Number of Circuits: Qty 31
Tube Velocity / Coil: Ft/Second/Coil 2.5
Reynolds Number: 8,763
Circuitry Flow: Thermal Counter Flow
Tube Material: Copper
Tube Wall: In. 0.035
Fin Material: Aluminum
Fin Thickness: In. 0.0095
Header Material: Std.Type 'L' Copper
Header OD: In. 2.625
Connection Material: Std.Type 'L' Copper
Connection OD: In. 2.625
Casing Material: 12 Ga. 304 Stainless Steel
Casing Depth: In. 12.000
Dry Weight: Lbs./Coil 913
Internal Volume: ft³ 3.02

Standard Options:

Lifting Bracket: 2Qty
Stacking Flange
Freeze Block Design
MPT Conn. Red Brass: 2Qty
Vent and Drain: 4Qty

Coil Rating
Capacity (Coil Bank):

Total Capacity: Btu/Hr. 1,063,294
Leaving Air Dry-Bulb: °F 55.0
Leaving Air Wet-Bulb: °F 54.4
Total Sensible Capacity: Btu/Hr. 734,998
Air Friction: In.H2O/Coil 0.48
Surface Condition: Wet
Leaving Fluid Temperature: °F 58.0
Fluid Pressure Drop: Ft.H2O/Coil 4.72
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Rating Sheet

CLIMATE CRAFT
518 N INDIANA AVE / OKLAHOMA CITY, OK 73106

Phone # 4054159230 / Fax # 4057452072
Curtis Wilhelm

Customer: UK Lafferety Hall Fine Arts Guignol Bldg HVAC Job: SN29537
Quote #: 1000043 Item #: 2

11SD42X89 5 1 W F R
AHU 1 NFS03

No. Coils: 2
Fin Height (In.): 42
Fin Length (In.): 89

ACFM/SCFM: 13,500/13,378
Total ACFM/SCFM: 27,000/26,756

ACFM/SCFM Velocity (fpm): 520.1/515.4
EDB (°F): 56
Rows/FPI: 1/5
Circuiting: Full

Coil Type: Steam Distributing
Steam Pressure (psi): 5
Tube Mat./Wall/OD: Copper/ 0.035/ 1 Inch

Fin Mat./Thickness/Type: Aluminum/ 0.01/ Waffle
Tube Spacing: 3 x 2.625

Casing Material: Galv
Altitude (Feet): 988

FF Inside*: 0
FF Outside*: 0

Per Coil Total All Coils
LDB (°F): 88.1

Total Heat (BTUH): 465,086 930,171
Steam Temperature (°F): 225.70
Condensate Load (lb/hr): 479.51 959.03

Condensate Load/Circuit (lb/hr): 34.25
Air Pressure Drop (in W.G.): 0.08

Supply Conn. Size: 2.5
Condensate Conn Size: 2

Uncrated, Dry Coil Weight: 187

Certified in accordance with the AHRI Forced Circulation Air Cooling and Air Heating Coils Certification Program, which
is based on AHRI Standard 410 within the Range of Standard Rating Conditions listed in Table 1 of the Standard. Certified

unitsmay be found in the AHRI Directory at www.ahridirectory.org.
Fin/Tube temperature above 32°F on AHRI Certified Coils.

AHRI Certified Reference # 5200400

Printed on 12/19/2023 using Total Package II; program version 12.5.2022.2 DLL 1.0.5.91

* (Hr*ft^2*°F/Btu) Fouling Factor Units
We reserve the right to change or revise specifications and product design in connection with any feature of our products.
Such changes do not entitle the buyer to corresponding changes, improvements, additions, or replacements for equipment

previously sold or shipped.
RAE Corporation

4492 Hunt St Pryor, OK 74361 Phone 918.825.7222 Fax 1.800.264.532929�OF�110



UK Lafferety Hall Fine Arts Guignol Bldg HVAC
11SD42X89 5 1 W F R

Project: SN29537
Tag: AHU 1 NFS03

TP2 Number: 1000043 2 Qty(2)

Fin Type: Waffle
FinMaterial: Aluminum
Fin Thickness: 0.01

Rows/FPI: 1/5
Circuiting: 14/1/0/OP/Full
Tube Type: 1 Inch / Copper / Smooth

Tube Thickness: 0.035
Casing: Galv Gages: TS=16/ SP=16

ConnectionMaterial: Copper
Supply Connection Size: 2.5

Supply Header Dia.: 2.625
Return Connection Size: 2

Return Header Dia.: 3.625
Connection Type: MPT

App. weight (Uncrated each) : 187

Tube Sheet Flange Standard
Side Plate Flange: Stacking

Date: 12/19/2023 2:27:24 PM SalesPerson: CurtisWilhelmProgram Version: 12.5.2022.2

RAECorporation
4492 Hunt St Pryor, OK 74361 Phone918.825.7222 Fax 1.800.264.5329

CL=92

BT=1.375

AL=1.5 AR=1.5

Supply

Condensate

S=12

HD=5.625

BB=1.375

RB=1.5

OL=96.125

CH=44.75
FL=89

FH=42

AIR FLOW

AIR
FLOW

CD=5

CT=22.375

CB=2.88

HA=2.5
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Date: 12/20/2023 

Fan Performance 

Serial Number: 29537 

Application Engineer: Curtis Wilhelm 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 
Unit Tag: AHU-1 (Fine Arts)
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Return FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

6 Fans Installed 
N-1 Selection

Mfg: Comefri 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2 Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 53.0 °F Rotation CW Voltage 208V 
Air density 0.071 lb/ft³ Wheel width 100 % Insulation Class F 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 27,000 cfm Total airflow 27,000 cfm Ruskin BD6 (Loss = 0.26")* 
Airflow per fan 4,500 cfm Airflow per fan 5,400 cfm Piezometric Flow Tap - All Fans (6.78 in WC) 
Static pressure 2.67 in WC Static pressure 2.67 in WC Ceramic bearings 
Total fan power 19.66 bhp Total fan power 22.58 bhp Motor removal winch (2x) 
Fan power per fan 3.28 bhp Fan power per fan 4.52 bhp Motor removal beam 
Fan speed 2,303 rpm Fan speed 2,577 rpm 
Fan efficiency 63.3 % Fan efficiency 56.3 % 
Fan efficiency grade (FEG) 85 Inlet velocity 7,340 ft/min 
Inlet velocity 6,117 ft/min Outlet velocity 3,782 ft/min 
Outlet velocity 3,151 ft/min (Backdraft prevention needed for this performance) 

Drive output frequency: 77.8 Hz / (105 Hz Max) Drive output frequency: 87.1 Hz CFM = 2074.60 x √(dP) 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 75/85 75/80 83/81 84/87 78/84 76/81 75/77 71/75 85/89 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/93 83/88 91/89 92/95 86/92 84/89 83/85 79/83 93/97 
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Supply FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

7 Fans Installed 
Rated with 7 & 6 Fans Running 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 55.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 55.0 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 7 Fans Max. Performance: 6 Fans (+) Options Selected 
Total airflow 27,000 cfm Total airflow   (99.8%) 26,935 cfm Ruskin BD6 (Loss = 0.23")* 
Airflow per fan 3,857 cfm Airflow per fan 4,489 cfm Piezometric Flow Tap - All Fans (4.68 in WC) 
Static pressure 4.85 in WC Static pressure 4.83 in WC Ceramic bearings 
Total fan power 30.06 bhp Total fan power 30.00 bhp Motor removal winch (2x) 
Fan power per fan 4.29 bhp Fan power per fan 5.00 bhp Motor removal beam 
Fan speed 2,530 rpm Fan speed 2,658 rpm  
Fan efficiency 71.9 % Fan efficiency 70.7 %  
Fan efficiency grade (FEG) 85  Inlet velocity 6,102 ft/min  
Inlet velocity 5,243 ft/min Outlet velocity 3,144 ft/min  
Outlet velocity 2,701 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 85.5 Hz / (92 Hz Max) Drive output frequency: 89.8 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 77/85 77/80 83/81 87/87 79/84 78/81 76/77 73/75 87/89 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 85/93 85/88 91/89 95/95 87/92 86/89 84/85 81/83 96/97 
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
 100.0 85.6 100.0 82.2 2 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M8-M13 6 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Return Motor
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
 200.0 99.3 125.0 95.9 1 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M1-M7 7 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Supply Motor
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Model #  Serial # 29537 Tag  MFG Date 

Volts 208 Phase 3~ Hz 60

Circuit Qty Motor HP Motor FLA Circuit MCA Circuit Max Motor Tags
Fuse Size

SA Fan 1-7 7 5.0 13.7 99.30 125.0
Short‐circuit current:   65 600    V maximum

RA Fan 8-13 6 5.0 13.7 85.60 100.0
Short‐circuit current: 65 600    V maximum

 Short‐circuit current:    V maximum

 
Short‐circuit current:    V maximum

CAUTION: More than 1 disconnect is required to disconnect power from this equipment!
Separate circuits are identified above.  Multiples of the same circuit are listed on the same line.
A separate 115 volt lighting circuit is also required

Electric Heat (Kw) NA    Max Oper. Steam Press. (psig/kPa) 5.0 34.5
Input Amps NA    Max Coil Water (psig/kPa) 300.0 2068.5

   Refrigerant Max Charge (lbs/kg) NA NA
For Outdoor Use    HW Coil Max Inlet Temp (F/C) 200.0 93.3

For Installation in locations not accessible to the general public Refrigerant Type NA
Max Discharge Air Temp (F/C) 100.0 37.8   Max Ext. Static Press (in. w.g./kPa) 3.00 0.75

Use Copper Conductor Only
Made in USA

Oklahoma City Patents: www.climatecraft.com\patents

Motor Qty 
per circuit

M1-M7

AHU-1 (Fine Arts)

UK Lafferety Hall Fine Arts Guignol Bldg HVAC

M8-M13

CAH102X114E

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 36�O
F�110



 

 

ClimateCraft Construction Standards 
 

This document details the standard construction of ClimateCraft custom air handlers. It is intended to be 
used in conjunction with the unit data sheets and component data sheets to describe the construction 
specifications of all equipment. The unit data sheets and the component data sheets together with 
component cut sheets and unit drawings, detail each specific unit. Together, they make up the submittal 
data for the ClimateCraft air handlers on the project. 
 
Exterior Cabinet Construction 
The exterior of ClimateCraft units are made from prefabricated roll formed panels that incorporate a 
patented thermal break system. They are fastened on 6" centers with 5/16" ‐ 18 anti‐corrosion coated 
carbon steel bolts. All panel fasteners are accessible from the outside of the unit. No sheet metal screws 
are used on the unit to secure the structural panels. The panels are sealed with specially extruded EPDM 
gasket along all four sides to prevent cabinet leakage. 
 
The roll formed panels are fabricated from 16 gauge material. The type of material is detailed on each 
unit's product datasheet and can be one of the following exterior materials. 
 
16 gauge G90 galvanized steel – Indoor Unit 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge embossed finish aluminum – Outdoor Unit 
Type 3003 aluminum sheet produced to UNS A91100 and embossed with a stucco finish on both sides. 
 
Powder Coat Paint Finish – Outdoor Unit Only 
All exterior parts are painted after forming with a powder coat paint system. The parts are cleaned with 
a multi‐step cleaning process to remove all dirt and oil and then preheated to flash dry the cleaning 
solvents. A poly‐ceramic powder paint formulated for maximum resistance to UV light is electrostatically 
applied to the parts and then oven‐baked to form a continuous and even finish over the part. The color 
is indicated on the unit data sheet. Also meets ASTM B‐117 salt spray resistance test of 1000 hrs. 
 
Outdoor units have a 1‐1/2" standing seam roof covered by 2"x2" C channels that are secured by end 
caps to the aluminum roof rail or welded roof frame. No screws penetrate the roof. The roof panels are 
individually center pitched by approx. 1/4" per foot on units less than 11 feet wide to prevent standing 
water on the roof. On units over 18 feet wide, the roof can be fabricated using a welded frame 
construction using 2 panels wide with a 2" to 4" center pitch. The unit drawings indicate the roof pitch. 
 
Indoor units have a flat roof with a 1‐1/2" standing seam. 
 
Wall and Roof Insulation 
Insulation is thermally and acoustically rated. The fire and smoke ratings meet NFPA 90A and 90B 
requirements. The insulation type used can be found in the "Cabinet" section of the unit data sheet. One 
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or more panel thicknesses as detailed in the construction section of the unit data sheet can be used. The 
R value of the panels used are as follows: 
 
Foam Insulation     R Value = 6.6 / inch 
 
Interior Liners 
The interior liners are a one‐piece liner. The liners are fastened to the exterior panels through a 
thermally isolating material. The unit data sheet details the types of liners used in each section. The 
liners used are can be one of the following materials: 
 
20 gauge G90 galvanized steel 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge G90 galvanized steel 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge smooth aluminum 
Type 1100 aluminum sheet produced to UNS A91100 with 2‐B smooth finish. 
 
Floor 
The unit floor can be varied from section to section and the material and method of fastening is detailed 
by section in the unit data sheets. The floor materials options are as follows: 
 
10 gauge aluminum tread plate 
Type 3003 (Tread Bright) embossed with four‐way tread plate and finished to high gloss. The thickness is 
3/16" OD over treads and 0.125" at base. 
 
The floors are fastened to the base with #12 self‐drilling sheet metal screws driven into the base 
through pre‐punched holes to insure uniformity. The screws are plated steel for galvanized steel and 
aluminum floors and are type 410 stainless steel on stainless steel floors. 1/8" thick EPDM gasket is 
applied between the floor sheets the base to provide a thermal break. 
 
Structural Base 
The perimeter of each base is fabricated from electrically welded structural steel tubing. The tubing is 
3/16" thick (1/4" thick for seismically rated units) high strength carbon steel and is pre‐painted at the 
mill with a weldable steel primer. The tube height is detailed in the unit data sheets. The perimeter 
tubing is drilled and tapped with 5/16" ‐ 18 threads on 6" centers to accept steel bolts to fasten the unit 
panels to the base. The tubing is continuously welded together at the corners and the open ends are 
seal welded shut with a steel plate. 
 
Formed "C" channels made of 12 gauge hot rolled pickled and oiled carbon steel are used as structural 
cross members and are fully welded into the perimeter frame. The cross members are placed on a 
maximum of 24" centers. The cross members are 4" deep. 
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5/8" thick by 8" wide steel plates are welded between cross members to distribute the weight of the fan 
assemblies to the structural base. The unit serial number is marked on the base for permanent 
identification. Lifting lugs are welded to the perimeter tubes. The lugs can be used to tie the unit down 
to the pad or roof curb for seismic restraint. 
 
The welded base assembly is cleaned using a multi‐step cleaning process to remove all dirt and oil, 
primed using a phenolic primer, and finished with a 2‐part epoxy paint. The underside of the base is 
coated with a two component, closed cell, rigid polyurethane foam. A minimum 2" of insulation is 
provided. 
 
For units that are designated to sit on roof curbs a 16 gauge curb angle is tack welded to the bottom of 
the base assembly. The angle is 1" x 3" and forms a sealing surface for the curb gasket making the unit 
self‐curbing with an overhung curb. The structural members of the base are notched for use with a curb 
when noted. 
 
Subfloor Options 
When chosen a subfloor liner is fastened to the underside of the base and is constructed from one of 
the following materials: 20 gauge G90 galvanized steel, 16 gauge smooth aluminum. 
 
Unit Splits (Refer to the unit data sheet to see which option applies to the specific unit) 
 
Option 3: "Demount and bag each section" – Outdoor unit 
The unit will be shipped in multiple sections each section will be bagged by a heat shrink nylon 
reinforced plastic. Cross bracing cables and turnbuckles are used to reinforce splits that are not along an 
air seal. 
 
For all units with splits 
Unit split locations are detailed on the unit drawing. A full height tube will be welded in on both sides of 
the base along the unit split line. A demount lifting lug will be welded (or bolted if required) to the base 
on both sides of the unit split to pull the unit together during assembly, and for lifting the unit section. 
The bracket can also be used as a seismic tie down. 
 
Units that are wider than 12 feet will have removable lifting lugs attached to the base along the unit split 
to facilitate rigging. 
 
The field assembly of the unit at the split and the reconnection of any electrical wiring will be done by 
"others". A short piece of FMC conduit will be used at split joints to aid in re‐connection of installed 
conduit. All caulking required in the field will be supplied by "others". 
 
The gaskets, nuts and bolts, and other hardware required for re‐connection of the unit at the unit splits 
will be supplied by ClimateCraft and shipped loose with the equipment. 
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Doors 
Doors shall be 3" thick, double wall construction with R‐6.6/inch polyurethane foam insulation. Doors 
shall open inward or outward as shown on the unit drawings. Outward swing doors which are installed 
in positive pressure sections shall be provided with a safety catch. Doors shall be constructed of 
minimum 0.125" thick, 6063‐T5 extruded aluminum framework. Each door shall be mounted with fully 
adjustable die‐cast aluminum hinges. All doors and mounting frames shall incorporate a thermal break 
design and the doors shall seal to a replaceable extruded EPDM sponge rubber gasket. 
 
The door latch assembly shall consist of a roller cam compression arm with a chrome plated steel inner 
handle and glass/fiber/nylon composite outer handle. Tool operated locks are provided on each fan 
section access door. All doors have a minimum of two latches. 
 
The door includes dual pane viewing windows with clear and wire reinforced safety glass. The windows 
are replaceable without disassembling the door. The windows are sealed and gasketed to prevent 
condensation. The unit data sheet details the sections that contain windows. All windows are resistant 
to UVC transmission. 
 
The size, location and swing of each door is detailed on the unit drawings. Door sizes listed on the 
drawings are a nominal door size. Actual door clearance dimensions are approximately 3" less in the 
width and height. 
 
FanMatrix Fan Assemblies 
Fans are direct drive, non‐overloading SWSI plenum fans designed for industrial duty and suitable for 
continuous operation. All fan wheels are full width (unless otherwise specified), have a minimum of 12 
airfoil blades, and are constructed of aluminum. Fans are arranged in a fan array using one or more fan 
tower assemblies as indicated in the unit drawings. Fan towers are fabricated from electrically welded 
structural steel. Individual fan towers are attached directly to the base structural members. 
 
Each fan and motor assembly is independently isolated with the fan tower using 1 inch deflection spring 
isolators. Isolators are mounted in a 3‐point arrangement that provides both vertical and horizontal 
(thrust) isolation and do not require field adjustment. Fan and motor assemblies are designed such that 
no natural frequencies exist within the operating range of the fan, eliminating the need for "lockout" 
frequencies in the variable speed drive. Fan and motor assemblies are dynamically balanced by the 
manufacturer to 0.080 inches per second or better, filter in reading, in all three planes. 
 
Motors are NEMA design B with Class F insulation. The motor insulation is rated to withstand voltage 
spikes of 1600 volts minimum. All motors have a minimum service factor of 1.15. Motors have ball 
bearings designed to deliver full load horsepower and life at 3600 RPM, or 2 times the motor nameplate 
speed, whichever is less. Motors are premium efficiency and are VFD duty rated per NEMA MG‐1. The 
fan data sheet indicates the motor enclosure. 
 
Coils (ClimateCraft) 
All hot‐water and chilled water‐cooling coils are constructed in accordance with ARI. 5/8" OD copper 
tubes are mechanically expanded into die formed fins. The tubes are arranged in a triangular pattern 
and the fins are patterned to augment heat transfer with a minimum air pressure drop. The coil data 
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sheets detail fin and tube material and size. All water coils have seamless copper headers and threaded 
red brass connections. Each coil is tested under clear water at 350 psig. 
 
Non‐freeze steam coils are constructed in accordance with ARI. 1" OD copper tubes are mechanically 
expanded into die formed fins. An internal 5/8" OD steam distribution tube is located inside of each 1" 
tube with jet nozzles formed to spray the outer tube with high velocity steam and force the condensate 
back to the collection header. The tubes are sloped at 1/8" per foot of fin length to aid in the 
condensate flow. The steam distribution header is brazed inside of the condensate collection header to 
allow single side connections. The fins are patterned to augment heat transfer with a minimum air 
pressure drop penalty. The coil data sheets detail fin and tube material and size. All water coils have 
seamless copper headers and threaded red brass connections. Each coil is tested with dry nitrogen 
under clear water at 350 psig. 
 
The casing of all coils will be 16 gauge galvanized steel or 16 gauge type 304 stainless steel as indicated 
on the coil data sheet. The casing consists of a C‐channel tube sheet on either end with a 1 1/2" flanges. 
A 1 3/8" stacking flange is used on the top and bottom. On coils with finned widths greater than 42" an 
intermediate tube sheet is used to reinforce the coil casing. Multiple tube sheets are used to keep the 
maximum unsupported coil width to 42". 
 
A coil data sheet is provided for each coil bank in all air handlers. The data sheets detail coil 
performance and optional construction supplied on each coil. 
 
Drain Pans 
Cooling coil sections have a pitched drain pan constructed from heavy gauge 304L stainless steel. All 
corners are welded watertight. The drain pan is a minimum of 3.25" deep with a minimum pitch of 2" 
from high point to the bottom of the drain outlet connection. A 1 1/4" stainless steel coupling is welded 
in the downstream corner of the low side of the pan. The coupling is welded below the pan bottom so 
that the pan freely drains and no water is backed up and retained. The pan has a 1 1/4" M.P.T. steel pipe 
nipple extended to the exterior of the air handler through the base. The drain pan is completely 
insulated from the bottom. The cooling coil sits on hat sections that are recessed into the drain pan. 
They are formed from 10 gauge stainless steel and welded into the drain pan. 
 
When cooling coils are stacked an intermediate drain pan is used. The pan is formed from heavy gauge 
type 304L stainless steel. The drain pan extends 6" downstream of the cooling coil fins and is sloped in 
the same direction as the main drain pan. A 3/4" NPT Brass drain pipe is threaded to a stainless coupling 
welded onto the low side of the intermediate drain pan. The brass drain pipe extends from the 
intermediate drain pan to within 1/2" of the main drain pan and is fastened with a "C" clamp to the 
stacking flange at the bottom of the lower coil. The intermediate drain pan is insulated with "Armaflex" 
to prevent condensation from forming on the underside of the pan. 
 
Drain traps are required on each drain connection and are furnished and installed in the field by 
others. 
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Filter Racks 
Filter holding frames are of heavy‐duty construction designed for industrial applications. Holding frames 
applied in medium efficiency filter applications are either upstream or downstream accessible. Holding 
frames applied in high efficiency filter applications are upstream accessible only. Holding frames are 
constructed from galvanized steel or optional type 304 stainless steel as specified in the unit data sheet. 
They are equipped with polyurethane foam gaskets, fasteners and filter centering dimples. The in‐line 
depth is 2.75" in order to effect adequate bearing surface for built‐up filter banks. Filter fasteners are 
capable of being installed without the requirement of tools, nuts or bolts. The holding frame rack is 
designed to accommodate standard size filters with the application of the appropriate type fastener. 
The filter rack is designed to use standard 24" x 24" and 12" x 24" filters only. Headered filters of any 
depth may be used with 1", 2", or 4" non‐headered pre‐filters. 16 gauge stiffening angles are used 
between each column of filters. 
 
Dwyer "Magnehelic" filter gauge options when chosen are installed where shown to monitor the air 
pressure drop of any filter bank. The gauges are factory mounted into a 16 gauge steel housing that 
mounts to the unit exterior using the bolts of one of the external standing seam flanges. Special air 
sensing tube assemblies are attached to the skin of the unit with self drilling sheet metal screws that 
come with an integral rubber washer. The sensing tube is inserted through a predrilled hole and the 
back of the plate is gasketed to eliminate air and water leakage. The air sensing assembly includes a 
barbed fitting on the exterior and vinyl tubing connects the sensing tubes to the filter gauge. 
 
The unit data sheet details the type of filters and filter rack used along with the optional equipment and 
construction. 
 
Rain Hoods 
Rain hoods are provided as an option on outside air and exhaust air openings as detailed in the unit data 
sheet and unit drawing. A stacked design is used with no individual section larger than 24" high. The 
hoods are fabricated from the same material and finish as the unit exterior. The outside edges of the 
hood have channels to divert the rainwater away from the opening. A galvanized steel wire mesh is 
attached to the inlet of each stacked section to prevent birds, insects and debris from entering the unit. 
 
Electrical 
The unit voltage is indicated on the unit data sheet. A weatherproof plastic nameplate is provided on all 
units giving the electrical rating information of the unit and all electrical components. 
 
For ACCESS Construction units, no factory wiring or conduit is provided. All factory provided electrical 
components are shipped loose for field installation by others. 
 
The re‐connection of any electrical wiring due to unit splits will be furnished in the field "By Others". 
Where power wiring spans across a unit split, the wiring will be pulled back to the initial source to 
avoid splicing of power wiring and maintain electrical integrity of the wiring. The wiring will have to 
be pulled through existing conduit in the field "By Others". A short piece of FMC is used at each unit 
split to aid in the re‐connection of conduit pieces from section to section. 
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When Variable Frequency Drives (VFDs) are remotely mounted from the air handler, line reactors may 
be required. Unless otherwise specified within the submittal, line reactors are not furnished or 
installed by ClimateCraft. 
 
Power Panels 
Matrix power distribution panels are detailed in the submittal.  Panel construction is NEMA 1 or 3R. The 
panel is fabricated from steel and is finished with an ANSI‐61 grey polyester powder coat finish. Each 
Matrix fan assembly is independently wired to a manual motor protector located inside the panel. 
Wiring is then run to appropriately sized fuses for protection of the power circuit. All fuses contained 
within the power distribution panel are then wired to a single distribution block located inside the panel. 
The incoming feed side of the power distribution block allows a single incoming power feed to supply 
power to all Matrix fan assemblies which are wired to the power distribution panel. The power 
distribution panel wiring diagram details the components and wiring configuration included in the 
power distribution panel. 
 
Power Circuit Conduit 
The following is a detailed list of possible power circuit conduit types provided on all factory‐built units. 
 

 EMT and Flexible Metal Conduit ‐ Power circuits are wired with EMT thin wall galvanized steel 
conduit. The wire is type THHN sized for the connected load. At each air seal and wall 
penetration, the conduit is sealed after assembly to prevent air and moisture migration. The 
final connection to the fan motors is through a short length of flexible conduit to allow for the 
movement of the spring isolated fan assemblies. 

 
Lighting 
The internal lights are in 100 watt vapor proof safety fixtures. The fixtures are die cast aluminum with a 
glass globe protected with a die cast safety cage. The lights are 10 watt LED non‐dimmable bulbs 
equivalent to a 60 watt incandescent bulb. A combination 20 amp light switch and 115V outlet mounted 
in a die cast aluminum box controls lights and provides convenience power. The lighting power wiring 
diagram details the lighting control circuit. 
 
Lighting wiring conduit types are detailed in the submittal with the following options. 
 

 EMT or Flexible Metal Conduit ‐ The lights are wired with EMT thin wall galvanized steel conduit 
or flexible metal conduit. The wiring is stranded, 12 gauge, type THHN. At each air seal and wall 
penetration, the conduit is sealed after assembly to prevent air and moisture migration. 

 
Controls 
Unless otherwise stated in the submittal, controls are not provided, wired, and installed. 
 
ETL 
All factory‐built units, unless stated otherwise in the submittal, are ETL listed. They have been examined 
by ETL and found to comply with UL safety standard 1995. The unit will bear the ETL listing mark. 
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Units which are not ETL listed include those with electric or gas heating, or those which are considered 
"knocked down" or "ACCESS" and are field assembled. These units will not bear the ETL listing mark. 
Refer to the unit data sheet for specifics on the ETL listing. 
 
Testing 
All factory assembled units undergo a functional run test. Power is applied to the unit and all circuits are 
run and checked for proper function. All fan motors are run and checked for rotation, operating speed, 
and balance after fan assembly. 
 
All field assembled ACCESS units, units do not undergo a functional run test. All fan motors are run and 
checked for rotation, operating speed and balance after fan assembly. 
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Air Handling Unit Installation 
Operation and Maintenance Manual 

ClimateCraft, Inc., Oklahoma City, OK 73106  Ph: (405) 415‐9230  Fax: (405) 415‐9231 www.climatecraft.com 

 

 

Unit	Assembly	
	
Squaring Unit Sections: 
Units shipped in sections due to shipping requirements or clearance limitations must be assembled at the unit split 
joint.  If the unit sections have racked, they must be squared and plumbed prior to assembly. 

 

 

 

If the unit is not properly aligned after rigging and placement, it must be square and plumb prior to section assembly. 
NOTICE 

Base frames must be 
properly aligned, 
gasketed, and joined as 
shown. 

Gasket should be visible. 

Improperly aligned base 
frames are a major cause 
of air and water leaks 
and must be avoided. 
 
Base frames must be 
properly aligned before 
assembly. 
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ClimateCraft, Inc., Oklahoma City, OK 73106  Ph: (405) 415‐9230  Fax: (405) 415‐9231 www.climatecraft.com 

 

 

Sometimes sections rack during shipment. Once the base frames are aligned, the unit may be squared if 
needed. Squaring can be accomplished using a “come‐along” or other device to apply pressure to the 
opposing side to square it up prior to assembly.  The following drawings show how the squaring of the unit 
can be accomplished. 

 

 
 
 
 
 
 
 
 
 

 
Correct base frame alignment 

1. Place unit sections as close to their final installation position as possible, making sure all sections are correctly 
oriented to mating sections.  Serial numbers for each section will be on the same side and in order, SNXXXXX‐ 
1, SNXXXXX‐2, etc., continuing for all sections of unit. 

2. Remove bolts along unit split planes on wall and roof panels. Remove shipping lugs if installed between unit 
sections.  Remove plastic covering the unit split opening. 

3. Install panel joint gasket, ClimateCraft part number PGSK‐001‐001 along base frame tube. Two pieces of gasket 
material should be used as shown in Figure 6‐5. The first piece of gasket should be at floor level with wide 
portion of “T” gasket close to top of base rail following its radius. The second piece should be inverted and 
close to the center of the tube. Both pieces of gasket need to be installed using the double‐sided tape 
provided in loose parts box inside unit. Gasket material should extend beyond edges of each section. Gasket 
installation must be done before sections are pulled together. 

4. Install panel joint gasket, ClimateCraft part number PGSK‐001‐001, on wall and roof panel flanges.  If the 
sections are level, plumb and at the same height, all wall panel and roof panel bolt holes should be aligned.  If 
they are not, the condition preventing alignment must be corrected prior to pulling the sections together.  See 
Section 6.1 above. 

5. Maneuver unit sections into final position.  Ensure base frames are as close as possible (touching) while 
maintaining hole alignment. 

6. Draw unit sections together using section split assembly hardware. DO NOT ATTEMPT TO DRAW THE 
SECTIONS TOGETHER USING THE PANEL BOLTS. 

7. Check unit for proper alignment prior to bolting of wall panels and roof sections. If unit is not square and 
plumb it is possible for air/water leaks to occur. Proper alignment of roof rails can be seen at the section joints, 
roof rails should be almost touching and flush together if unit is level, square and plumb. 

8. Once the sections are together, insert panel bolts and nuts along roof and wall panels.  Tighten bolts and nuts 
securely. 

9. After verifying unit section bases are touching along unit split planes, caulk joint between adjacent base frame 
sections and at end seam of roof panel joints of unit. 

10. Units that are wider than 12 feet and/or have a steel roof frame instead of aluminum require caulk along the 
roof rail at the point both sections of the unit come together. 

11. For outdoor units, the roof seam cover caps must be installed. Do not seal seam‐cover end caps as this will 
prevent rainwater from draining off roof. 
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Component Clearances: 
Because ClimateCraft, Inc. specializes in the manufacture of custom products, it is difficult to generalize about product 
clearances. However, certain minimum clearances should be observed to facilitate access to the unit and major 
components. 
 Access doors – The area around an access door should be clear to allow the door to swing fully open without 

obstruction. 
 Coils & Major Components – In order to allow for replacement of coils and other major components, the area 

adjacent to the component should be clear an equivalent of the width of the component, plus an additional 5 
feet to allow for equipment access. 

 

 

Wall Panel Demount Gasket Installation: 
 
 

Maintaining clearances around the air handling unit required for local, state, and national codes is the responsibility of 
the licensed installing contractor. 

NOTICE 

BOLT THROUGH PRE-PUNCHED 
HOLE IN GASKET 

  SECTION SPLIT ASSEMBLY DETAIL  

PANEL ASSY BOLT 
PFAS-001-001 

SEE DETAIL AT RIGHT 

SECTION SPLIT ASSY HARDWARE 
PFAS-031-001 

SECTION SPLIT ASSY WASHER 
PFAS-014-002 

SECTION SPLIT ASSY NUT 
PFAS-017-002 

PANEL GASKET 
PGSK-001-001 

PANEL ASSY NUT 
PFAS-010-001 
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Roof Rail Demount Gasket Installation: 
 

 
 

When a unit is supplied with 
an aluminum roof rail, the 
PGSK‐005‐001 gasket 
should be folded up to fill 
the demount split. 

Apply a bead of clear caulk 
to the area where the roof 
rails meet the wall panels. 
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PAN 
UNIT DRAIN 

CONNECTION 
CLEAN OUT 

PLUG 
OPEN 

PAN CONNECTION PLUG 

1" MIN. DROP 

Condensate	Drain	
	
Static pressure in the drain pan section will be negative if the cooling coil is in a draw through application.  Static 
pressure will not allow the drain pan to empty if a properly plumbed trap is not used.  Cooling coils and drain pans in a 
blow through or positive pressure section also need to be properly trapped to prevent air from blowing through the 
drain. 

The following trap sizes are required as a minimum for proper operation of the air handling unit. On startup, it may be 
necessary to fill the trap manually.  If the air handling unit is exposed to freezing conditions during winter months, an 
antifreeze solution should be placed in the trap or the trap should be drained and plugged. 

NEGATIVE INTERNAL STATIC PRESSURE COIL SECTION (DRAW‐THROUGH APPLICATION) 
DRAIN  

VENT 
 
A=Negative Internal Static Pressure in 
Drain Pan Section (in w.g.)+2 

 
B=(Negative Internal Static Pressure in 
Drain Pan Section/2)+1 

 
Example: 
Neg SP in Drain Pan Section=3.6 in/w.g. 

 
A=3.6+2=5.6" 
B=(3.6/2)+1=2.8" 

 
 
 
 
 
 

POSITIVE INTERNAL STATIC PRESSURE COIL SECTION (BLOW‐THROUGH APPLICATION) 

DRAIN 
 

UNIT DRAIN 
 

CLEAN OUT 
 

OPEN VENT 

 
 

A=Positive Internal Static Pressure in Drain 
Pan Section (in w.g.)+1 
 
Example: 
Pos SP in Drain Pan Section=3.6 in/w.g. 

A=3.6+1=4.6" 

Total Trap Dimension=4.6+1=5.6" 

B
 

A
 

A
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T H E  W O R L D  L E A D E R  I N  C L E A N  A I R  S O L U T I O N S

EXTENDED SURFACE PLEATED PANEL FILTERS

PerfectPleat
®

 SC M8
(Standard Capacity MERV 8)

• Mechanical efficiency – does not 
rely on electret charge technology

• Self-supporting DuraFlex® media 
made from virgin fiber – no wire  
support needed

• Consistent media with controlled 
fiber size and blend

• Available in 2″ and 4″ models

• Environmentally friendly – no dies, 
no metal, fully incinerable

• Patented media, filter design, and 
manufacturing process. Patents 
covered under one or more of the 
following: US 6398839 B2;  
US 6254653 B1; US 6159318;  
US 6165242; US 6387140 B1

PerfectPleat SC M8 filters are designed to 
consistently increase efficiency throughout 
the service life of the filter. They have an initial  
MERV 8 rating respectively, but the efficiency 
increases significantly when dust loading 
begins. PerfectPleat SC M8 filters have 
distinctive self-supporting characteristics that 
allow a pleating pattern, which promotes airflow and 
maximizes Dust Holding Capacity (DHC). The PerfectPleat SC M8 
filter is best suited for standard capacity pleated panel filter applications, 
where pleated filters are currently in use. They can also be used to upgrade 
applications using panel filters. 

Superior Design and Construction
The perimeter frame is constructed from the highest wet-strength 28 pt.  
beverage carrier board, securely bonded to the media pack. Support straps 
on the air entering side are used in combination with uniquely designed pleat 
stabilizers on the air leaving side of the 2″ model to provide additional strength. 
The support straps and pleat stabilizers ensure integrity against turbulent 
airflow. The 2″ filter resists crushing and abuse and provides excellent lateral 
stability for installation in side access systems. 
The 4″ model utilizes a two piece die cut frame with integral pleat spacers on the 
air leaving side. Pleat spacing is controlled by straps bonded to the air entering  
side and the multiple rows of pleat spacers on the air leaving side. The pleat 
spacers also ensure the pleats remain open during use, maximizing filter life. 

DuraFlex® Media—Patented Media Design
Uniform size virgin fibers are assembled in closely controlled blends to create  
a media that is both self-supporting and consistent in performance. When 
pleated, DuraFlex media will hold its shape without the wire support  
characteristic of conventional pleated filters. That means no potential for the  
formation of rust and safer handling. With the superior resiliency of DuraFlex 
media and no need for wire support, PerfectPleat SC M8 filters can sustain  
significant abuse and maintain their shape and pleat spacing. The absence of 
wire also makes the filter totally incinerable, which can simplify disposal.

• Media Pack  
 Sealant

• Media Pack  
 Structurally  
 Bonded with  
 Hot Melt

• Pleat  
 Stabilizer Bar

•  Pleat  
 Support Strap

• DuraFlex®  
 Self-Supporting  
 Media

• Media Pack  
 SealantPerfectPleat® SC M8 2″ 

Filter Construction
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PerfectPleat®  SC M8 Filters

Performance Data

Product Information – Standard Sizes

Energy savings may be realized by operating the PerfectPleat SC M8 filters 
to a lower final resistance. Contact your local AAF Flanders representative 
for a Total Cost Of Ownership analysis for your specific application. 

PerfectPleat® and DuraFlex® are registered trademarks of AAF International 
in the U.S. and other countries.

9920 Corporate Campus Drive, Suite 2200, Louisville, KY 40223-5690
888.223.2003  Fax 888.223.6500  |  aafintl.com  

AAF Flanders has a policy of continuous product 
research and improvement and reserves the right to 
change design and specifications without notice.

ISO Certified Firm                    

©2017 AAF International and its affiliated companies.

AFP-1-202C    01/17

Initial Resistance vs. Filter Face Velocity

Filter

Pleats 
Per 

Linear Foot

Rated Initial Resistance  
(in. w.g.)

Recommended  
Final Resistance 

(in. w.g.)
ASHRAE 52.2

MERV
Continuous Operating

Temperature Limits300 FPM 500 FPM 625 FPM
2″ PerfectPleat SC M8 10 .13 .24 .33 1.0 8 150°F (66°C) 
4″ PerfectPleat SC M8 9 .11 .23 .35 1.0 8 200°F (93°C)

Nominal Sizes  
(Inches)

(W x H x D)

Actual Sizes
(Inches)

(W x H x D)

Rated Airflow 
(SCFM)

Pleats
Per

Filter300 FPM 500 FPM 625 FPM
10 x 20 x 2   9½ x 19½ x 1¾   400   700   850   8
12 x 20 x 2 11½ x 19½ x 1¾   500   850 1050 10
12 x 24 x 2 113⁄8 x 233⁄8 x 1¾   600 1000 1250 10 

14 x 25 x 2 13½ x 24½ x 1¾   750 1200 1500 11 
15 x 20 x 2 14½ x 19½ x 1¾   650 1050 1300 12 
15 x 25 x 2 14½ x 24½ x 1¾   800 1300 1650 12
16 x 16 x 2 15½ x 15½ x 1¾   550   900 1100 13 
16 x 20 x 2 15½ x 19½ x 1¾   650 1100 1400 13 
16 x 24 x 2 153⁄8 x 233⁄8 x 1¾   800 1350 1650 13 

16 x 25 x 2 15½ x 24½ x 1¾   850 1400 1750 13
18 x 24 x 2 173⁄8 x 233⁄8 x 1¾   900 1500 1900 15

18 x 25 x 2 17½ x 24½ x 1¾   950 1550 1950 15
20 x 20 x 2  19½ x 19½ x 1¾   850 1400 1750 17
20 x 24 x 2 193⁄8 x 233⁄8 x 1¾ 1000 1650 2100 17

20 x 25 x 2 19½ x 24½ x 1¾ 1050 1750 2150 17
24 x 24 x 2 233⁄8 x 233⁄8 x 1¾ 1200 2000 2500 20

25 x 25 x 2 24½ x 24½ x 1¾ 1300 2150 2700 21

12 x 24 x 4 113⁄8 x 233⁄8 x 3¾   600 1000 1250   8 

16 x 20 x 4 153⁄8 x 193⁄8 x 3¾   650 1100 1400 11

16 x 25 x 4 153⁄8 x 243⁄8 x 3¾   850 1400 1750 11

18 x 24 x 4 173⁄8 x 233⁄8 x 3¾   900 1500 1875 12 

20 x 20 x 4 193⁄8 x 19¾ x 3¾   850 1400 1750 14

20 x 25 x 4 193⁄8 x 243⁄8 x 3¾ 1050 1750 2150 14 

24 x 20 x 4 233⁄8 x 193⁄8 x 3¾ 1000 1650 2100 14

24 x 24 x 4 233⁄8 x 233⁄8 x 3¾ 1200 2000 2500 17 

25 x 29 x 4 243⁄8 x 283⁄8 x 3¾ 1500 2500 3150 21

Particle Size (μm)
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Efficiency vs. Particle Size

Composite Minimum Efficiency Curve

All performance data based on ASHRAE Standard 52.2. Performance tolerance conforms to Section 6.4 of ANSI/AHRI Standard 850-2013.
Underwriters Laboratories Classification – PerfectPleat filters are UL Classified. Testing was performed according to UL Standard 900.
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MAGNEHELIC® DIFFERENTIAL PRESSURE GAGES
Indicate Positive, Negative or Differential, Accurate within 1%

21

D
ifferential P

ressure G
ages

P
R

E
S

S
U

R
E

Bezel provides ange for ush mounting in panel.

Clear plastic face is highly resistant to breakage. Provides 
undistorted viewing of pointer and scale.

Precision litho-printed scale is accurate and easy to read.

Calibrated range spring is at spring steel. Small 
amplitude of motion assures consistency and long life. It 
reacts to pressure on diaphragm. Live length ad ustable for 
calibration.

Red tipped pointer of heat treated aluminum tubing is easy 
to see. It is rigidly mounted on the helix shaft.

Pointer stops of molded rubber prevent pointer over-travel 
without damage.

“Wishbone” assembly provides mounting for helix, helix 
bearings and pointer shaft.

Jeweled bearings are shock-resistant mounted; provide 
virtually friction-free motion for helix. Motion damped with 
high viscosity silicone uid.

Helix is precision made from an alloy of high magnetic 
permeability. Mounted in eweled bearings, it turns freely, 
following the magnetic eld to move the pointer across 
the scale. 

Zero adjustment screw is conveniently located in the 
plastic cover, and is accessible without removing cover. 
O-ring seal provides pressure tightness.

O-ring seal for cover assures pressure integrity of case.

OVERPRESSURE PROTECTION
Blowout plug is comprised of a rubber plug on the rear 
which functions as a relief valve by unseating and venting 
the gage interior when over pressure reaches approximately 
25 psig (1.7 bar). To provide a free path for pressure relief, 
there are four spacer pads which maintain 0.023  clearance 
when gage is surface mounted. Do not obstruct the gap 
created by these pads.
The blowout plug is not used on models above 180  of 
water pressure, medium or high pressure models, or on 
gages which require an elastomer other than silicone for the 
diaphragm.
The blowout plug should not be used as a system 
overpressure control. High supply pressures may still 
cause the gage to fail due to over pressurization, resulting 
in property damage or serious in ury. Good engineering 
practices should be utilized to prevent your system from 
exceeding the ratings of any component. 

Die cast aluminum case is precision made and iridite-
dipped to withstand 168 hour salt spray corrosion test. 
Exterior nished in baked dark gray hammerloid. One case 
size is used for all standard pressure options, and for both 
surface and ush mounting.

Silicone rubber diaphragm with integrally molded O-ring 
is supported by front and rear plates. It is locked and 
sealed in position with a sealing plate and retaining ring. 
Diaphragm motion is restricted to prevent damage due to 
overpressures.

Samarium Cobalt magnet mounted at one end of range 
spring rotates helix without mechanical linkages.

VELOCITY AND VOLUMETRIC FLOW UNITS
Scales are available on the Magnehelic® 
gage that read in velocity units (FPM, m/s) 
or volumetric ow units (SCFM, m3/s, m3/h). 
Stocked velocity units with dual range scales 
in inches w.c. and feet per minute are shown 
above. For other ranges contact the factory. 
When ordering volumetric ow scales please 
specify the maximum ow rate and its 
corresponding pressure.
Example: 0.5 in w.c.  16,000 CFM. A-310A

SERIES 2000

®

DWYER INSTRUMENTS, INC.   |   dwyer-inst.com

ACCESSORIES
Model Description
A-321
A-448
A-135
A-401
A-310A

Safety relief valve
3-piece magnet kit for mounting Magnehelic® gage directly to magnetic surface
Rubber gasket for panel mounting
Plastic carry case
3-way vent valves. In applications where pressure is continuous and the 
Magnehelic® gage is connected by metal or plastic tubing which cannot be easily 
removed, we suggest using Dwyer A-310A vent valves to connect gage. Pressure 
can then be removed to check or re-zero the gage.

MODEL CHART

Model
Range,
Inches of Water Model

Range,
PSI Model

Range, MM 
of Water Model

Range,
kPa

Dual Scale Air Velocity Units
For use with pitot tube

2000-00N†••
2000-00†••
2000-0†•
2001
2002
2003
2004
2005
2006
2008
2010
2012
2015
2020
2025
2030
2040
2050
2060
2080
2100
2120
2150
2160
2180*
2250*

.05-0-.2
0-.25
0-.50
0-1.0 
0-2.0 
0-3.0 
0-4.0 
0-5.0 
0-6.0 
0-8.0 
0-10
0-12
0-15 
0-20 
0-25 
0-30 
0-40
0-50
0-60
0-80
0-100
0-120
0-150
0-160
0-180
0-250

2201 
2202 
2203 
2204 
2205 
2210* 
2215* 
2220* 
2230**

0-1
0-2
0-3
0-4
0-5
0-10
0-15
0-20
0-30 

2000-6MM†••
2000-10MM†•
2000-15MM
2000-25MM
2000-30MM
2000-50MM
2000-80MM
2000-100MM
2000-125MM
2000-150MM
2000-200MM
2000-250MM
2000-300MM

0-6       
0-10
0-15
0-25
0-30 
0-50
0-80 
0-100
0-125
0-150
0-200
0-250
0-300

2000-0.5KPA
2000-1KPA
2000-1.5KPA
2000-2KPA
2000-2.5KPA
2000-3KPA
2000-4KPA
2000-5KPA
2000-8KPA
2000-10KPA
2000-15KPA
2000-20KPA
2000-25KPA
2000-30KPA

0-0.5 
0-1
0-1.5
0-2
0-2.5
0-3
0-4
0-5
0-8
0-10
0-15
0-20
0-25
0-30

Model
Range, in w.c./
Velocity F.P.M.

2000-00AV†••

2000-0AV†•

2001AV

2002AV

2005AV

2010AV

0-.25/
300-2000
0-.50/
500-2800
0-1.0/
500-4000
0-2.0/
1000-5600
0-5.0/
2000-8800
0-10/
2000-12500

Model
Range, CM 
of Water

2000-15CM 
2000-20CM 
2000-25CM 
2000-50CM 
2000-80CM 
2000-100CM 
2000-150CM 
2000-200CM 
2000-250CM
2000-300CM

0-15
0-20
0-25 
0-50 
0-80 
0-100 
0-150 
0-200 
0-250
0-300

Zero Center Ranges
2300-6MM†••
2300-10MM†•
2300-20MM†•

3-0-3
5-0-5
10-0-10

Zero Center Ranges
2300-1KPA
2300-2KPA
2300-2.5KPA
2300-3KPA

.5-0-.5
1-0-1
1.25-0-1.25
1.5-0-1.5

Model Range, Pa
2000-60NPA†••
2000-60PA†••
2000-100PA†•
2000-125PA†•
2000-250PA
2000-300PA
2000-500PA
2000-750PA
2000-1000PA

10-0-50
0-60
0-100
0-125 
0-250 
0-300
0-500 
0-750
0-1000

Dual Scale English/Metric Models

Model
Range, 
in w.c.

Range, 
Pa or kPa

Zero Center Ranges 2000-00D†••
2000-0D†•
2001D
2002D
2003D
2004D
2005D
2006D
2008D
2010D
2015D
2020D
2025D
2050D
2060D

0-.25
0-0.5
0-1.0
0-2.0
0-3.0
0-4.0
0-5.0
0-6.0
0-8.0
0-10
0-15
0-20
0-25
0-50
0-60

0-62 Pa
0-125 Pa
0-250 Pa
0-500 Pa
0-750 Pa
0-1.0 kPa
0-1.25 kPa
0-1.5 kPa
0-2.0 kPa
0-2.5 kPa
0-3.7 kPa
0-5 kPa
0-6.2 kPa
0-12.4 kPa
0-15 kPa

2300-4CM
2300-10CM
2300-30CM

2-0-2
5-0-5
15-0-15Zero Center Ranges

2300-00†••
2300-0†•
2301
2302
2304
2310
2320
2330

0.125-0-0.125
.25-0-.25
.5-0-.5
1-0-1
2-0-2
5-0-5
10-0-10
15-0-15

Zero Center Ranges
Model Range, Pa
2300-60PA†••
2300-100PA†•
2300-120PA
2300-200PA
2300-250PA
2300-300PA
2300-500PA
2300-1000PA

30-0-30
50-0-50
60-0-60
100-0-100
125-0-125
150-0-150
250-0-250
500-0-500

†These ranges calibrated for vertical scale position     • Accuracy ±3%     •• Accuracy ±4%     *MP option standard     **HP option standard
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CD50 LOW LEAKAGE CONTROL DAMPER
High Performance Extruded Aluminum Airfoil

Class 1A Leakage Rated

®

ALL STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.Spec CD50- /Replaces CD50- ©Ruskin Co. 20

FEATURES
• Airfoil blade design for low pressure drop and less noise genera-
tion.

• Positive lock axles, noncorrosive bearings and shake proof link-
age for low maintenance operation.

• Blade edge seals mechanically lock into the blade for superior
sealing.

OPTIONS
• Factory-installed, pneumatic and electric actuators.
• Enamel and epoxy finishes.
• SP100 Switch Package to remotely indicate damper blade posi-
tion.

• 16 gage galvanized steel hat channel frame.
• Front, rear or double flange frame with or without bolt holes.
• Face and bypass configurations.

NOTE: Dimensions shown in parenthesis ( ) indicate millimeters.

*Units furnished approximately 1/4" (6) smaller than given opening
dimensions.

APPLICATION
The CD50 is a low leak, extruded aluminum damper designed with
airfoil blades for higher velocity and pressure HVAC stystems. It
meets the leakage requirements of the International Energy Con-
servation Code by leaking less than 3 cfm/sq. ft. at 1" of static pres-
sure and is AMCA licensed as a Class 1A damper.

STANDARD CONSTRUCTION

FRAME
5" x 1" x 6063T5 extruded aluminum hat channel with .125" min-
imum wall thickness (127 x 25 x 3.2). Low profile, 5" x 1/2" (127 x
13) top and bottom frames on dampers 12" (305) high and less.
Mounting flanges on both sides of frame.

BLADES
6" (152) wide, 6063T5 heavy gage extruded aluminum, airfoil
shape.

SEALS
Ruskiprene blade edge seals and flexible metal compressible
jamb seals.

BEARINGS
Molded synthetic.

LINKAGE
Concealed in frame.

AXLES
1/2" (13) plated steel hex.

MAXIMUM SIZE
Single section – 60"w x 72"h (1524 x 1829).
Multiple section assembly – Unlimited size.

MINIMUM SIZE
Single blade – 6"w x 5"h (152 x 127).
Two blades, parallel or opposed action: 6"w x 9"h (152 x 229).

TEMPERATURE LIMITS
-72°F (-58°C) and +275°F (+135°C) .

AMCA LICENSED
See Page 2
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The CD50 may be used in systems with total pressures exceeding 3.5" by reducing
damper section width as indicated. Example: Maximum design total pressure of 8.5" w.g.
would require CD50 damper with maximum section width of 36" (914).

Pressure limitations shown above allow maximum blade deflection of 1/180 of span on
60" (1524) damper widths. Deflections in other damper widths (less than 48" [1219]) at
higher pressures shown will result in blade deflection substantially less than 1/180 of
span.

CD50 PRESSURE LIMITATIONS

Maximum Design Total Static Pressure
InchesWater Gage

3 4 5 6 7 8 9 10 11 12 13

60"
(1524)

48"
(1219)

36"
(914)

24"
(610)

12"
(305)

FACE VELOCITY - FEET/MINUTE
AMCA FIG. 5.3

CD50 sizes 12 x 12, 24 x 24, 48 x 12, 12 x 48, 36 x 36 (305 x 305, 610 x 610, 1219 x 305, 305 x 1219, 914 x 914)

All data corrected to represent standard air at a density of 0.075 lbs/ft3.

VELOCITY VS. PRESSURE DROP
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CD50 AMCA LICENSED PERFORMANCE DATA

P
R
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S
U
R
E
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P
-
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C
H
E
S
W
.G
.

Leakage testing conducted in accordance with AMCA Standard
500-D-98. Torque applied holding damper closed, 5 in. lbs./sq. ft. on
opposed blade dampers and 7 in. lbs./sq. ft. on parallel blade

dampers. Air leakage is based on operation between 50°F to 104°F.
All data corrected to represent standard air density 0.075 lbs/ft3.

1 IN.W.G. 4 IN.W.G. 8 IN.W.G.

12" (305)

24" (610)

36" (914)

48" (1219)

60"(1524)

IA

IA

IA

IA

IA

I

I

I

I

I

II

II

NA

NA

NA

Ruskin Company certifies that the CD50
shown herein is licensed to bear the AMCA
Seal. The ratings shown are based on tests
and procedures performed in accordance with
AMCA Publication 511 and comply with the
requirements of the AMCA Certified Ratings
Program.The AMCA International Certified
Ratings Seal applies to Air Performance and
Air Leakage.

DAMPERWIDTH (INCHES)

1A

1

2

3

1" (0.25 kPa )

3 (15.2)

4 (20.3)

10 (50.8)

40 (203)

4" (1.0 kPa)

N/A

8 (40.6)

20 (102)

80 (406)

8" (2.0 kPa)

N/A

11 (55.9)

28 (142)

112 (569)

12" (3.0 kPa)

N/A

14 (71.1)

35 (178)

140 (711)

Pressure/
Class

Leakage, L/s/m2)

Required Rating Extended Ranges (Opt.)
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DIMENSIONAL INFORMATION

SOUND RATINGS

CD50 SOUND RATINGS

Damper
Size

Damper Full Open

CFM NC CFM NC CFM NC CFM NC

Damper 75% Open Damper 50% Open Damper 25% Open

12 x 12
(305 x 305)

18 x 18
(457 x 457)

24 x 24
(610 x 610)

2000
3000
4000

2250
4500
6750

4000
8000
12000

17
28
35

17
33
43

11
32
43

1500
2250
3000

1688
3375
5063

3000
6000
9000

11
22
29

10
26
37

10
30
42

1000
1500
2000

1125
2250
3375

2000
4000
6000

11
19
24

21
32
40

26
38
46

500
750
1000

563
1125
1688

1000
2000
3000

*
*
*

*
*
15

*
21
31

NC = Noise criteria in Decibels is based on 10db room effect and 10db of room attenuation.
* = Less than 10 NC
See ASHRAE Handbook (1977 Fundamentals, Chapter 7) for explanation of NC Ratings.

OPPOSED
BLADE

PARALLEL
BLADE

31/8"
(79) 5”

(127)
5”

(127)

5"
(127)

LOW PROFILE
Standard construction
for higher free area on
dampers 12" (305) high

and less.

CD50 SUGGESTED SPECIFICATION

Furnish and install, at locations shown on plans, or in accordance
with schedules, Low leakage dampers shall meet the following min-
imum construction standards: Frames shall be 5" x 1" x .125" (min-
imum thickness) (127 x 25 x 3.2) 6063T5 extruded aluminum hat
channel with hat mounting flanges on both sides of the frame. Each
corner shall be reinforced with two die formed internal braces and
machine staked for maximum rigidity. Blades shall be airfoil type
extruded aluminum (maximum 6" [152] depth) with integral structural
reinforcing tube running full length of each blade.

Blade edge seals shall be extruded double edge design with inflat-
able pocket which enables air pressure from either direction to assist
in blade to blade seal off. Blades seals shall be mechanically locked

in extruded blade slots, yet shall be easily replaceable in field. Adhe-
sive or clip-on type blade seals are not acceptable. Bearings shall be
non-corrosive molded synthetic. Axles shall be hexagonal (round not
acceptable) to provide positive locking connection to blades and
linkage. Linkage shall be concealed in frame. Submittal must
include leakage, maximum air flow and maximum pressure ratings
based on AMCA Publication 500. Damper shall be tested and
licensed in accordance with AMCA 511 for Air Performance and Air
Leakage. Damper widths from 12" to 60" (305 to 1524) wide shall
not leak any greater than 8 cfm sq. ft. @ 4" w.g. and a maximum of
3 CFM sq. ft. @ 1" w.g. Dampers shall be in all respects equivalent
to Ruskin Model CD50.

Jackshaft
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3900 Dr. Greaves Rd. • Kansas City, MO 64030 • (816) 761-7476 • FAX (816) 765-8955

CD50V LOW LEAKAGE VERTICAL BLADE CONTROL DAMPER
High Performance Extruded Aluminum Airfoil

®

ALL STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.Spec CD50V-710/Replaces CD50V-106 ©Ruskin 2010

The CD50-V is an extruded aluminum damper designed to be
installed with the airfoil blades running vertically. The airfoil blades
make the CD50-V ideal for higher velocity and pressure HVAC
systems.

STANDARD CONSTRUCTION

FRAME
5" x 1" x 6063T5 extruded aluminum hat channel with .125" min-
imum wall thickness (127 x 25 x 3.2). Low profile, 5" x 1/2" (127 x
13) jamb frames on dampers 12" (305) wide and less. Mounting
flanges on both sides of frame.

BLADES
6" (152) wide, 6063T5 heavy gage extruded aluminum, airfoil
shape.

LINKAGE
Concealed in frame.

AXLES
1/2 " (13) plated steel hex.

BEARINGS
Stainless steel bearings with thrust washer.

SEALS
Blade Edge – Extruded Ruskiprene (TPR) for -72°F to +275°F
(-58°C to +135°C).
Jamb – Flexible metal compressible type.

CONTROL SHAFT
Removable, 1/2" (13) diameter shaft extends 6" (152) beyond
frame.

FINISH
Mill.

MINIMUM SIZE
Single blade, parallel action – 5"w x 6"h (127 x 152).
Two blade, opposed action – 9"w x 6"h (229 x 152).

MAXIMUM SIZE
Single section – 48"w x 36"h (1219 x 914).
Multiple section assembly – Unlimited size.

LEAKAGE
7.2 CFM/sq. ft. (Refer to notes 3 and 4 below.)

OPTIONS
• Factory-installed, pneumatic and electric actuators.
• Enamel and epoxy finishes.
• SP100 Switch Package to remotely indicate damper blade posi-
tion.

• 16 gage galvanized steel hat channel frame.
• Front, rear or double flange frame with or without bolt holes.
• Face and bypass configurations.

FEATURES
• Airfoil blade design for low pressure drop and less noise genera-
tion.

• Positive lock axles, noncorrosive bearings and shake proof link-
age for low maintenance operation.

• Blade edge seals mechanically lock into the blade for superior
sealing.

NOTES
1. Dimensions shown in parentheses ( ) indicate millimeters.
2. Units furnished approximately 1/4" (6) smaller than given open-

ing dimensions.

Width

Height
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3900 Dr. Greaves Rd. • Kansas City, MO 64030 • (816) 761-7476 • FAX (816) 765-8955

BD6 BACKDRAFT DAMPER
Extruded Aluminum

© Ruskin September 2018

APPLICATION
The BD6 backdraft damper is designed for medium to heavy duty commercial
HVAC applications. Vertical mount allows horizontal airflow relief in one direc-
tion, but prevents reverse airflow in opposite direction. Air pressure differential
opens damper, while gravity closes it. The BD6 conforms with the International
Energy Conservation Code (IECC), and ASHRAE 90.1 leakage requirements
for non-motorized dampers.

Spec BD6-918/Replaces BD6-518

Feature Standard Construction

Frame 6063T6 extruded aluminum, .125" (3.2) THK, mitered corners

Blades 6063T6 extruded aluminum, 070" (1.8) THK

Blade seals Ruskiprene™

Bearings Synthetic (Nylon) 

Linkage 1/2" (13) x 1/8" (3) THK. aluminum (exposed)

Finish Mill

Sizing Dimensions (W x H)*

Min. size "x " (  x )

Max. single section 48"x 52" (1219 x 1321)

Max. assembly Unlimited

Options/ Accessories

Front or Rear Flange

Insect or Birdscreen

Epoxy, Enamel finish

Anodized Finish

Electric Actuator

SPC (Static pressure
controller) see page 3

Max. Velocity 2500 fpm (12.7 m/s)

Temperature limits -40°F to +200°F (-40°C to 93°C)

Weight 4 lbs. (1.8kg) per ft²

*Dimensions in parentheses (   ) indicate millimeters.

*W & H dimensions are supplied with 1/4” (6) deduct standard
A = width   B - height HORIZONTAL MOUNT

(Upward air flow only)

Air Flow

BD6 FRAME VARIATIONS

CHANNEL FRAME REAR FRAME FRONT FLANGE 

B
Height*

A
Width*
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Page 1

• 46% Free Area. 

• AMCA 550 Listed Louver.

• Closely spaced vertical blades prevent the penetration of wind-driven rain, reducing 
damage and additional operating expenses.

• Published performance ratings based on testing in accordance with AMCA 
Publication 511.

• Excellent pressure drop performance. 

• Aluminum construction for low maintenance and high resistance to corrosion.

• All welded construction.

• Visible mullion construction. Hidden mullions and continuous blade construction are 
not available.

NOTE: 
- Dimensions in inches, parenthesis ( ) indicate millimeters.
- *Units furnished 1/4” (6) smaller than given opening dimensions.

FEATURES

STANDARD CONSTRUCTION

Frame 3” (76) deep, 6063T6 extruded aluminum with .073” (1.9) nominal 
wall thickness.

Blades
6063T6 extruded aluminum .040” (1) nominal wall thickness. Blades 
are mounted vertically and spaced approximately 3/4” (19) center to 
center.

Screen 1/2” x .063” (13 x 1.6) square mesh aluminum bird screen in removable 
frame. Screen adds approximately 1/2” (13) to louver depth.

Extended Sill .080” (2.0) formed aluminum with end dams.

Finish Mill.

Minimum Size 12”w x 12”h (305 x 305).

Approximate 
Shipping 
Weight

5 lbs. per sq. ft. (24 kg/m2)

Maximum 
Single Section 
Size

Shall be 48” x 96” (1219 x 2438). Lifting lugs provided on louvers     
48” x 72” (1219 x 1829) and larger.

Louvers larger than the maximum factory assembly size will require 
field assembly of smaller sections.

FRAME CONSTRUCTION

The EME6625 is a 3” deep extruded aluminum louver with closely spaced vertical 
blades that prevent the penetration of wind-driven rain. This louver is designed with 
exceptional protection against wind-driven rain under severe conditions.

APPLICATION

AUTHORITY IN AIR CONTROL
EME3625
Wind-Driven Rain Resistant Stationary Louver
Extruded Aluminum

VARIATIONS

• Filter racks.

• A variety of bird and insect screens. 

• Extended sill.

• Blank off panel.

• Selection of finishes: baked enamel (modified 
fluoropolymer), epoxy, PVDF, Pearledize 50 & 70, 
prime coat, clear and color anodize. (Some variation 
in anodize color consistency is possible). 

All variations are available at additional cost.

Consult Ruskin for other special requirements.

3”
(76)

A*
Varies

Birdscreen

A* x B*

1 1/2”
(38)

INTEGRAL FLANGE

A* x B*

Lifting Lug
(removable)

STANDARD

A*

B*
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Width – Inches and Meters

Free Area Guide shows free area in ft2 and m2 for various sizes of EME3625.

FREE AREA GUIDE
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12 
0.30

18 
0.45

24 
0.60

30 
0.75

36 
0.90

42 
1.05

48 
1.20

12 
0.30

0.22 
0.02

0.37 
0.03

0.52 
0.05

0.67 
0.06

0.82 
0.08

0.97 
0.09

1.12 
0.10

18 
0.45

0.43 
0.04

0.72 
0.07

1.00 
0.09

1.29 
0.12

1.57 
0.15

1.86 
0.17

2.15 
0.20

24 
0.60

0.64 
0.06

1.06 
0.10

1.48 
0.14

1.91 
0.18

2.33 
0.22

2.75 
0.26

3.18 
0.30

30 
0.75

0.84 
0.08

1.40 
0.13

1.96 
0.18

2.52 
0.23

3.08 
0.29

3.64 
0.34

4.20 
0.39

36 
0.90

1.05 
0.10

1.74 
0.16

2.44 
0.23

3.14 
0.29

3.84 
0.36

4.54 
0.42

5.23 
0.49

42 
1.05

1.25 
0.12

2.09 
0.19

2.92 
0.27

3.76 
0.35

4.59 
0.43

5.43 
0.50

6.26 
0.58

48 
1.20

1.46 
0.14

2.43 
0.23

3.40 
0.32

4.38 
0.41

5.35 
0.50

6.32 
0.59

7.29 
0.68

54 
1.35

1.66 
0.15

2.77 
0.26

3.88 
0.36

4.99 
0.46

6.10 
0.57

7.21 
0..67

8.32 
0.77

60 
1.50

1.87 
0.17

3.12 
0.29

4.36 
0.41

5.61 
0.52

6.86 
0.64

8.11 
0.75

9.35 
0.87

66 
1.65

2.08 
0.19

3.46 
0.32

4.85 
0.45

6.23 
0.58

7.61 
0.71

9.00 
0.84

10.38 
0.97

72 
1.00

2.28 
0.21

3.80 
0.35

5.33 
0.50

6.85 
0.64

8.37 
0.70

9.89 
0.92

11.41 
1.06

78 
1.95

2.49 
0.23

4.15 
0.39

5.81 
0.54

7.47 
0.69

9.12 
0.85

10.78 
1.00

12.44 
1.16

84 
2.10

2.69 
0.25

4.49 
0.42

6.29 
0.58

8.08 
0.75

9.88 
0.92

11.68 
1.09

13.47 
1.25

90 
2.25

2.90 
0.27

4.83 
0.45

6.77 
0.63

8.70 
0.81

10.64 
0.99

12.57 
1.17

14.50 
1.35

96 
2.40

3.11 
0.29

5.18 
0.48

7.25 
0.67

9.32 
0.87

11.39 
1.06

13.46 
1.25

15.53 
1.44
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PRESSURE DROP
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Air Velocity in feet (meters) per minute through Free Area

Pressure Drop testing performed on 48” x 48” (1219 x 1219) unit.
Ratings do not include the effect of a bird screen.
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(124.45)

(99.56)

(74.67)

(49.78)

(24.89)
(22.40)
(19.91)
(17.42)

(14.93)

(12.45)

(9.96)

(7.47)

(4.98)

(2.49)

EXHAUST

INTAKE

Ruskin Company certifies that the EME3625D shown herein is approved to bear the AMCA Listing Label. The ratings 
shown are based on tests and procedures performed in accordance with AMCA Publications and comply with the 
requirements of the AMCA Listing Label Program. 

The AMCA Listing Label applies to High Velocity Rain Resistant Louvers.

PERFORMANCE DATA
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Test size is: 39” x 39” (.99 x .99) core area, 41” x 41” (1.04 x 1.04) nominal. Free Area of test louver is 5.18 ft.2 (.48m2).

WIND-DRIVEN RAIN PERFORMANCE

Wind Velocity
mph (kph)

Rainfall Rate 
In./hr. (mm/hr.)

Core Velocity 
FPM (m/s1)

Airflow 
cfm (m3/min)

Free Area Velocity2 
fpm (m/sec.)

Effectiveness
Ratio Class3, 4

Discharge
Loss Class5 Intake

29 (46.4) 3 (76) 967 (5) 10,412 (294) 2,010 (10.0) 100% A 1

50 (80.5) 8 (203) 974 (5) 10,484 (296) 2,024 (10.1) 100% A 1

NOTE: 
1. Core area is the open area of the louver face (face area less louver frames). 

Core Velocity is the airflow velocity through the Core Area of the louver. 5 m/s is         
the maximum core velocity utilized in this test.

2. Free Area of test size is calculated per AMCA standard 500-L.

3. Wind-Driven Rain Penetration Classes:
    Class     Effectiveness
      A          1 to .99
      B          0.989 to 0.95
      C          0.949 to 0.80
      D          Below 0.8

4. The EME3625 provides class A performance at all velocities up to and including   
5 m/s core velocity.

5. Discharge Loss Coefficient is calculated by dividing a louvers’ actual airflow rate 
vs. a theoretical airflow for the opening. It provides an indication of the louvers’ 
airflow characteristics.

    Discharge Loss Classes:
    Class     Discharge Loss Coefficient
      1          0.4 and above
      2          0.3 to 0.399
      3          0.2 to 0.299
      4          0.199 and below

    (The higher the coefficient, the less resistance to airflow.)

Ruskin Company certifies that the louver shown 
herein is licensed to bear the AMCA Seal. The 
ratings shown are based on tests and procedures 
performed in accordance with AMCA Publication 
511 and comply with the requirements of the 
AMCA Certified Ratings Program. The AMCA 
Certified Ratings Seal applies to air performance 
ratings and wind driven rain ratings only.

SUGGESTED SPECIFICATION

Furnish and install louvers as hereinafter specified where shown on plans or as described in schedules. Louvers shall possess stationary vertical blades 
designed to prevent the penetration of wind-driven rain. Louver blades shall be contained within a 3” (76) frame. Louver components (heads, jambs, sill 
and blades) shall be factory assembled by the louver manufacturer. Louver sizes too large for shipping shall be built up by the contractor from factory 
assembled louver sections to provide overall sizes required. Louver design shall limit single section sizes to 48” x 96” (1219 x 2438) and shall withstand 
a wind load of 30 lbs. per sq. ft. (1.44 kPa) (equivalent of a 110 mph wind [177 kph] - specifier may substitute any loading required).

Louvers shall be Ruskin Model EME3625 extruded 6063T6 aluminum alloy construction as follows:

Frame: .073” (1.9) wall thickness, caulking surfaces provided.

Blades: .040” (1) wall thickness, installed vertically on approximately .75” (19) centers.

Screen: .050” x .063” (13 x 1.6) square mesh aluminum bird screen in removable frame.

Finish: Select finish specification from Ruskin Finishes Brochure.

AUTHORITY IN AIR CONTROL

3900 Doctor Greaves Road
Grandview, MO 64030
Website: www.ruskin.com
Phone: (816) 761-7476

Document Title

Paint Finishes and Color Guide

Limited Warranty Document

LINKS TO IMPORTANT DOCUMENTS
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COONEY FREEZE BLOCK TECHNOLOGY
DON’T GET RUPTURED!

Cooney Freeze Block™ Coils dramatically reduce future 
maintenance, premature coil failure and related downtime. 

Freeze Block™ valves are designed to displace a 
controlled volume of water as a coil begins to freeze 
and reseat after discharging to prevent flooding once 
thawed. 

Available for both OEM and replacement coils.

BE CONFIDENT WITH A 
COONEY COIL

ENGINEERING & SPECS

(610) 783-1136

sales@cooneycoil.com

cooneyengineeredsolutions.com

• All coils and valves are factory assembled and 
tested prior to shipping

• Climate and wind tunnel tested to –74° F

• Valve temperature setting: 39 ° F - 35° F to open

• Valve pressure setting: 200 PSI

• Available for steam, hot water and chilled water 
coils

• 30-month warranty against freeze damage 

• 48-month warranty with Cooney Smart Coil 
Technology

• Steam coils supplied with factory installed vaccum 
breaker, pitched case and distributing tube center 
clips for optimal condensate removal

ture
wntime.

ze
nce

TRIED, TESTED & TRUE

COONEYENGINEEREDSOLUTIONS.COM

MORE INFORMATION & 
DETAIL SPECIFICATIONS

“We originally thought the coils ruptured when we found a 
patch of ice on the floor of the air handler. We were very happy 
that when our system failed, our coils did not rupture. Instead, 
the relief valves had discharged and when we thawed the coils 
they went back into operation with no leaks. We are happy that 
we went the extra mile and protected our HVAC coils with the 
Freeze Block technology. This event made believers out of us.”

University of Pennsylvania
Roy Stein, Utilities Operations Manager

Patent: US 9,541,338 B2  
CA 2832844
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Catalog  
Number UPC

# of
Holes

Thread 
Size

Ship 
Case

Weight/ 
Case A B C

VFi100W50 83868 5 1/2" 6 13 5.25 8.5 3.25

VFi100W75 83869 5 3/4" 6 13 5.25 8.5 3.25

VFi100W50CG 85156 5 1/2" 6 16 5.25 9 4.13

VFi100W75CG 85157 5 3/4" 6 16 5.25 9 4.13

VFi200W50CG 85561 5 1/2" 6 16 5.25 11.50 5.15

VFi200W75CG 85562 5 3/4" 6 16 5.25 11.50 5.15

VFiBOX50 83872 5 1/2" 12 13 5.25 3.5 4.13

VFiBOX75 83871 5 3/4" 12 13 5.25 3.5 4.13

Vaporproof 7" Glass Globe

VFiGLS 85155 6 6 3.25 7 3

7" Cast Cage

VFiCC 83936 16 11 4.25 7.25 4.13

VFi100W50-VFiCC
Rev. 04

W
ea
th
er
pr
oo

f

Features  
 • Ceiling mounting

 • Also available in wall or pendant mounting

 • All assembled fixtures are equipped with 5 holes and  
  available with 1/2" & 3/4" threaded holes

 • Socket with leads

 • Heat resistant glass globe

 • Prevents moisture entry

 • Industrial grade, fully gasketed

 • Designed to protect the interior from deteriorating 
  effect of ice, corrosive fumes, and non-explosive vapors

 • Gray 

Application  
 • Maintains illumination for safety and performance in  
  inclement weather

 • UL listed for wet locations

Standard Material  
 • Rugged die cast copper free aluminum

Standard Finish  
 • Premium powder coat finish

Vaporproof Fixtures

New York    |  California  |   Florida   |   www.topaz-usa.com   |   800.666.2852   |   Fax: 631.654.1261

Job Name/Title:______________________________Catalog Number___________________

Contractor:__________________________________Notes:___________________________

Inches

VFi100W50- 1/2"
VFi100W75- 3/4"

VFi100W50- 1/2"
VFi100W75- 3/4"

VFiBOX50-1/2"
VFiBOX75-3/4"

VFiBOX50-1/2"
VFiBOX75-3/4"

VFiCC

VFiGLS

VFi100W50CG-1/2"
VFi100W75CG-3/4"
VFi200W50CG-1/2"
VFi200W75CG-3/4"

VFi100W50CG-1/2"
VFi100W75CG-3/4"
VFi200W50CG-1/2"
VFi200W75CG-3/4"

C

B

B

A
C

B

A

A

C

A
C

B

A
C

B

VFiCC

VFiGLS

64NF

64NF

UL Listing:
Suitable for wet locations for use in dwellings. Suitable for use with 90° C supply wiring. Complies with UL Standard 1598. For  
non-hazardous locations where the lamp, socket and wiring require protection from rain, corrosive fumes, non-explosive vapors and  
gases. Approved for maximum 100W incandescent.

69�OF�110



LED A-Shape ECO 
Lamps 10W - 2700K, 
Non-Dimmable
Item No. LA19/10/827/ECO-61

Our ECO style A19 lamps offers a 230° beam angle 

suitable for all general lighting applications, and 

are a low cost-of-use alternative to traditional 

incandescent lamps. LED A-Shape lamps are ideal 

for both residential and commercial settings 

including down lights, wall sconces, ceiling fans, 

table and floor lamps.

SPECIFICATIONS

Base Unit of 

Measure:

PCS

Item UPC/EAN 

Number:

751338018877

Label 

Description:

10W A19 ECO 2700K NON-

DIMMABLE

LED A-SHAPE LAMP

DESCRIPTION

See description above

NEED ASSISTANCE? Call 800-666-2852

Page 1 of 2LED A-Shape ECO Lamps 10W - 2700K, Non-Dimmable

6/14/2018https://www.topaz-usa.com/led-a-shape-eco-lamps-10w-2700k-non-dimmable-la19----10--...
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Catalog  

Number

Notes

Type

FEATURES & SPECIFICATIONS
INTENDED USE — Intended for low to medium mounting heights where dust, dirt, humidity or 

moisture are present. Ideal for canopies, dock areas, wastewater treatment, refrigerated areas, food 

processing and other non-hazardous environments. Certain airborne contaminants can diminish 

integrity of acrylic. Click here for Acrylic Environmental Compatibility table for suitable uses.

CONSTRUCTION — Housing formed from impact resistant, UV stabilized, fiberglass reinforced polyes-

ter with cold-rolled steel enclosed wireway. Poured in place gasketing provides a seal between housing 

and diffuser. Captive, corrosion-resistant cam-action latches secure the diffuser; six on 4’ units, and ten 

on 8’ units. Stainless steel latches available.

Finish: Painted parts pretreated with a five-stage iron-phosphate process to ensure superior paint adhe-

sion and corrosion resistance, then finished with a high-gloss, baked white enamel.

OPTICS — High-impact acrylic diffuser with a stippled interior surface to spread lamp image.

PLEASE NOTE: The standard 4’ diffuser is 2-1/4” deep, and the standard 8’ or 48T8HO diffuser is 3” deep. To 

order the 4’ diffuser so that it matches the depth of the 8’ diffuser, order the ARDP option. The 8’ diffuser 

is not available in the 2-1/4” depth.

ELECTRICAL — Thermally protected, resetting, Class P, HPF, non-PCB, UL Listed and CSA Certified 

ballast is standard.

AWM, TFN, THHN wire throughout, rated for required temperatures.

INSTALLATION — For unit or row installations, surface (ceiling or wall) or suspended mounting. Wall 

mounting; horizontal orientation only for use in damp locations. Stainless steel surface spring-mounting 

brackets standard (2 included).

LISTINGS — 120V, 277V and MVOLT are UL Listed and CSA Certified (standard). 347V is CSA Certified 

(see Options). NOM Certified (see Options). Listed for 25°C ambient and wet locations for covered-ceiling 

applications. IP65 rated. Optional IP67 rating available (supplied with 8 latches on 4' units and 14 

latches for 8' units; covered ceiling not required). Compliance to FDA/USDA requirements and/or NSF 

splash-zone certification.

WARRANTY — 1-year limited warranty. Complete warranty terms located at  

www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Actual performance may differ as a result of end-user environment and application.

Note: Specifications subject to change without notice.
All dimensions are shown in inches (centimeters) unless otherwise noted.

Enclosed and Gasketed Industrial

DMW
INSTANT, PROGRAMMED OR RAPID START

4' or 8' length
1, 2 or 3 lamps

DMW

Series
Number 
of lamps Lamp type Diffuser Voltage Ballast Options

DMW

Wet location

For tandem double-

length unit, add prefix T. 

Example: TDMW 1

1

2

32

28T5 28W T5 (48")3

32 32W T8 (48")

48T8HO 44W T8HO (48")

54T5HO 54W T5HO (48")4

96T8 59W T8 slimline 
(96")

96T8HO 86W T8 380mA 
(96")

(blank) 2-1/4" Deep 
high-impact 
acrylic (50% DR)

ARDP 3" Deep high-
impact acrylic 
(50% DR)5

120

277

347

MVOLT

others 

available

GEB10IS Elec-
tronic ballast, 
≤10% THD, 
instant start

GEB10RS Elec-
tronic ballast, 
≤10% 
THD,rapid 
start 6

GEB10PS Electronic 
ballasts, 
≤10% THD, 
programmed 
rapid start

GEB10PS90 T5HO 
90° case 
temperature 
ballast

ELDW Emergency battery pack (nominal 300 lumens) 7

EL5DW Emergency battery pack (nominal 500 lumens) 7

EL6DW Emergency battery pack (nominal 600 lumens) 7

EL14DW Emergency battery pack (nominal 1400 lumens) 7

GLR Internal fast-blow fusing 8

GMF Internal slow-blow fusing 8

RIF1 Radio interference filter, one per fixture

STSL Stainless steel latches

WLF Wet location fittings (one pair; installed, top, for 
use with 1/2" rigid conduit)

IP67 IP67 rated; requires 8 latches for 4' fixtures and 
14 latches for 8' fixtures

CSA CSA certified (only required for 347V)

NOM NOM certified

CS89 6' white cord, 16/3, no plug, wet location

CS88 6' Brad Harrison 16/3 cord and straight blade 
plug set wet location 8

MSI_ Wet location occupancy sensor pre-wired 8,9

DL Damp location10

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative. Example: DMW 2 32 MVOLT GEB10IS

Notes 

1 Not available with 96T8 or 96T8HO. 

2 32W T8 and 28 T5 lamps only.

3 Must specify GEB10PS ballast.

4 Must specify GEB10PS90 ballast.

5 ARDP standard on 48T8HO and 8' fixtures.

6 Available 347V T8 only.

7 Must specify voltage; 120 or 277V only.

INDUSTRIAL DMW-FL

Accessories: Order as separate catalog number.

BCD Bracket for hanger chain mounting. Two per package 11

HC36 Chain hangers (1 pair, 36" long); Requires BCD

WLF Wet location fittings (1 pair, not installed, for use with 
1/2" rigid conduit)

DMW/VRISMB Surface mounting brackets (pair) 12

L

W

DSpecifications

Length:  50 (127.0) 

 98 (248.9)

Width: 8-1/8 (20.6)

Fixture depth:  5-5/8 (14.3) (deep lens)

 4-3/4 (12.1) (standard lens)

8 Must specify voltage. Not available with MVOLT.

9 For mounting up to 8' specify MSI8; for mount-

ing up to 20' specify MSI20.

10 DL option required for batty packs , sensors, and 

cord sets that are not wet location listed.

11 For stainless steel, specify STS (ex: BCD STS).

12 Brackets ship standard with fixture. For replace-

ment purposes only.

Grainger 3YA23

Use Bulb 4PL16
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DMW  Instant, Programmed or Rapid Start

 DMW-FL 

INDUSTRIAL: One Lithonia Way  Conyers, GA 30012  Phone:  800-315-4963 Fax: 770-981-8191 www.lithonia.com © 2011-2013 Acuity Brands Lighting, Inc  All rights reserved. Rev. 05/06/13

MOUNTING DATA
For unit or row installation, surface (ceiling or wall) or suspended mounting. 

DMW — Drill holes through housing and channel at appropriate locations. Includes gasketed wet loca-

tion fittings on ends for power feeding/mounting. Fitting is threaded for 1/2" rigid conduit (optional 

WLF for top mounting). Attach to surface using fasteners and sealing washers (by others) appropriate 

for ceiling materials.

Unit installation — Minimum of two hangers required.

Row installation — Minimum of two hangers required. Recommended 1/2" nipple with union (by 

others) for DMW.

DIMENSIONS
Inches (centimeters). Subject to change without notice. 

8-1/8
(20.6)

5-5/8
(14.3)

1-1/8
(2.9)

2-1/2
(6.4)

1-1/4
(3.2)

5-5/8
(14.3)

4-3/16
(10.6)

3/16
(0.5)

A = 11/16 (17) Dia. 

B = 1-1/8 (29) Dia. 

Recommended mounting locations 

(field drilling required)

2-3/4
(7.0)

98
(248.9)

7
(17.9)

8-1/8
(20.6)

7
(17.9)

1-1/4
(10.8)

PHOTOMETRICS
See www.lithonia.com. 

8-1/8
(20.6)

2-3/4
(7.0)

50
(127.0)

7
(17.9)

7
(17.9)

4-1/4
(10.8)

MOUNTING ACCESSORIES
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Application illustration only, subject lamps not used in photo.

GE’s new Value Line provides trusted technology with exceptional value. Convert your existing linear 
fluorescent fixture to LED lighting without needing a comprehensive reinstall. LED tubes are ideal for those 
seeking high energy savings with minimal installation time. Each LED tube is outfitted with an internal GE 
driver. The GE integrated LED tubes run on electronic T8 instant-start or programmed start ballast.

FEATURES
•  4’ glass tube 
• 1,700 - 2,700 lumen options available 
• >120 lumens per watt (LPW) 
• UL and cUL listed 
• Open or enclosed fixtures
• DLC Listed

COLOR TEMPERATURE
• Available in 3000K, 3500K, 4000K  
 and 5000K color temperatures
 

LONG LIFE
• 50,000 hour rated life (L70) 
• 66% longer life than LFL  
 (50,000 vs. 30,000 hours)

BENEFITS
• Fast and easy LED upgrade
• Low energy LFL replacement
• Better quality of light  
 –instant on 
• Fully illuminates fixture
 - >270° light distribution
• Easy disposal, non-hazardous waste

GE QUALITY AND RELIABILITY
• 5-year limited warranty

Refit Solutions from GE

Type A Value LED Tubes-Glass 4’

To learn more about saving money and energy, 
go to: http://products.currentbyge.com. 

Information provided is subject to change without notice. Please verify all details with GE. All values are design or 
typical values when measured under laboratory conditions, and GE makes no warranty or guarantee, expressed 
or implied, that such performance will be obtained under end-use conditions.

Check ballast compatibility at: 
www.gelighting.com/LEDTUBES-ballast-compatibility

New Value Line
50,000 hour rated life
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http://products.currentbyge.com. 
GE and the GE Monogram are trademarks of the General Electric Company. All other trademarks are the property 
of their respective owners.  Information provided is subject to change without notice. All values are design or typical 
values when measured under laboratory conditions. GE Lighting and GE Lighting Solutions, LLC are businesses of 
the General Electric Company. © 2018 GE.

LEDL057  (Rev 03/05/18)  

GE 
Product 

Code
Description Bulb 

Shape Base
Low 
BF 

Watts

Normal 
BF 

Watts

High 
BF 

Watts

Case 
Qty

Length 
(in)

Low BF 
Intital 

Lumens

Normal 
BF Initial 
Lumens

High BF 
Initial 

Lumens

Color 
Temp 

(°K)

CRI Rated Life 
(L70)

DLC 
Listed

4ft LED Tube

34283 LED14ET8/G/4/830 T8 Med Bi-Pin (G13) 12 14 20 20 48” 1700 1950 2600 3000 80 50,000 Yes

34289 LED14ET8/G/4/835 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1750 2000 2650 3500 80 50,000 Yes

34291 LED14ET8/G/4/840 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1750 2000 2650 4000 80 50,000 Yes

34300 LED14ET8/G/4/850 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1800 2050 2700 5000 80 50,000 Yes

Product is compliant with material restriction requirements of RoHS

System Watts 
Refit LED Tubes 

Cumulative Energy Costs 
Cumulative Costs 

 
 
 
 
 
 
 

N 
(232MAX-G-N) 

 
 
 
 
 
 
 

2000 16.5 28 

$500 

$450 

$400 

$350 

$300 

$250 

$200 

F34T12 CW (4-Lamp) 

F32T8 SP (4-Lamp) 

LED Integrated Tube 

Lumen and wattage numbers above are approximations that can be used for estimates only. 
LED System Watts - Add 20% - 25% to LED Tube wattage for driver losses (varies depending 
on ballast). 

$150 

$100 

$50 

$0 

 
 
 
 
 
 
0 1 2 

 
 
 
 

 
Years 

 
 
 
 
 
 

3 4 5 
 
 

Check ballast compatibility at www.gelighting.com/LEDTUBES-ballast-compatibility 

Savings calculations are based on energy costs using 
$0.11 per kWh and 16 hours of daily operation. 

 
 

  
 

Product is compliant with material restriction requirements of RoHS 

 
 
 
 

www.gelighting.com 

Product Specifications
Integrated Refit LED Tubes

System Watts
Refit LED Tubes

Ballast Factor LED14ET8/G/4/xxx
Rated Lumens

LED Approx.
System Watts per 

tube

F32T8 Approx.
System Watts per lamp

L
(232MAX-G-L) 1750 14.5 25

N 
(232MAX-G-N) 2000 16.5 28

H
(232MAX-G-H) 2650 23 37

Lumen and wattage numbers above are approximations that can be used for 
estimates only. LED System Watts - Add 20% - 25% to LED Tube wattage for 
driver losses (varies depending on ballast).

Savings
Breakdown

Save 66% compared to standard T8 (4-lamp)

light fixtures over a five-year period.

Provides 4000 lumens at 33W vs. 6600 lumens

at 148W in a 4 lamp T12 system.

Check ballast compatibility at www.gelighting.com/LEDTUBES-ballast-compatibility
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TIGER Drylac®

ral colors
exterior powder coatings
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E U R O P E

AUSTRIA

TIGER Coatings GmbH & Co. KG
A-4600 Wels
phone +43 / (0)7242 / 400-0
fax +43 / (0)7242 / 650 08 
office@tiger-coatings.com
www.tiger-coatings.com

BELGIUM

Mr. Eric Kun
B-3680 Maaseik
phone +32 / (0)497 / 41 57 97
fax +32 / (0)89 / 56 78 58
office.be@tiger-coatings.com

C&E Warehousing
B-3640 Kinrooi
phone +32 / (0)497 / 92 25 70
fax +32 / (0)89 / 56 78 58

BOSNIA & HERZEGOVINA

Klio d.o.o.
BiH-75300 Lukavac
phone +387 / 35 / 555 392
fax +387 / 35 / 553 256
office.bih@klio.hr

Klio 1
BiH-71210 Ilidža, Sarajevo
phone +387 / 33 / 626 621

BULGARIA
Deyacolor LTD
BG-1113 Sofia 13 post box no. 265
phone/fax +359 / 2 978 58 61
office@deyacolor.com

CROATIA
Klio d.o.o.
CRO-10360 Zagreb Sesvete
phone +385 / (0)1 / 200 90 41
fax +385 / (0)1 / 200 90 43
klio@klio.hr

CZECH REPUBLIC
TIGERLAK, s.r.o. 
CZ-620 00 Brno
phone +420 / 545 429 110
fax +420 / 545 229 209
office.cz@tiger-coatings.com

DENMARK
Ms. Brigitte Pudor Gullev
DK-6200 Aabenraa
phone +45 / 73 62 13 23
mobil +45 / 21 20 45 20
fax +45 / 73 62 13 24
office.dk@tiger-coatings.com

FRANCE
TIGER S.A.R.L.
F-69480 Anse
phone +33 / (0)474 / 67 13 70
fax +33 / (0)474 / 67 10 42
office.fr@tiger-coatings.com

GERMANY

KLOZ Kunststofftechnik GmbH
D-70736 Fellbach-Oeffingen
phone +49 / (0)711 / 95 19 80 32
fax +49 / (0)711 / 518 07 50
info@kloz-kunststofftechnik.de

KLOZ Wickede
D-58739 Wickede-Ruhr
phone +49 / (0)2377 / 36 25
fax +49 / (0)2377 / 26 22

Jochen Hänel Handelsvertretung 
D-65239 Hochheim a. M.-Süd
phone +49 / (0)6146 / 83 58 81
fax +49 / (0)6146 / 83 58 84
jhaenel@gmx.de

Boris Herrmann Handelsvertretung
D-44309 Dortmund
phone +49 / (0)231 / 25 70 12
fax +49 / (0)231 / 25 70 15
b.herrmann@tiger-coatings.com

Thomas Leitzke Handelsvertretung
D-47647 Kerken
phone +49 / (0)2833 / 57 39 32
fax +49 / (0)2833 / 57 39 33
t.leitzke@tiger-coatings.com

GREAT BRITAIN
TIGER COATINGS UK LTD
Solihull, West Midlands, B93 9EG
phone +44 / (0) 1564 778 866
fax +44 / (0) 1564 778 903
office.gb@tiger-coatings.com 

HUNGARY
TIGERLAKK Kft.
H-1183 Budapest
phone +36 / 1 / 293 90 20
fax +36 / 1 / 297 45 49
office.hu@tiger-coatings.com

ITALY
TIGER Drylac Italia s.r.l.
I-24121 Bergamo
phone +39 / 035 / 417 39 67
fax +39 / 035 / 22 37 11
office.it@tiger-coatings.com

LITHUANIA, LATVIA
UAB „LAKMALIT“
LT-3000 Kaunas
phone +370 / 7 / 32 37 41, 32 34 95
fax +370 / 7 / 32 40 87
kaunas@lakmalit.lt

THE NETHERLANDS
Mr. Ben de Jong
NL-2133 GJ Hoofddorp
phone +31 / (0)6 / 419 956 80
fax +31 / (0)23 / 565 58 72
office.nl@tiger-coatings.com

POLAND
Tensor Consulting
PL-04512 Warszaw
phone +48 / (0)22 / 815 42 79
fax +48 / (0)22 / 815 42 79
ajelonek@tensor.com.pl

ROMANIA
SC TIGER Coatings Romania SRL
R-010631 Bucuresti 
phone +40 / (0)21 / 314 77 37
fax +40 / (0)21 / 314 77 87
office.ro@tiger-coatings.com 

RUSSIA
OOO TECHNOKOLOR-M
107370 Moscow, Russia
phone +007 / 495 / 966 75 08
fax +007 / 495 / 963 47 45
sales@technocolor.ru

SERBIA
Klio NS d.o.o.
SCG-21000 Novi Sad
phone +381 / 21 / 478 01 08
fax +381 / 21 / 641 00 40
office@klio.co.yu

SLOVAKIA
TIGERLAK Slovakia spol.s r.o.
SK-902 01 Pezinok
phone +421 / (0)33 / 640 00 71
fax +421 / (0)33 / 640 00 72
office.sk@tiger-coatings.com

SLOVENIA
T-Lotus d.o.o.
SLO-9240 Ljutomer
phone +386 / (0)2 / 583 18 79
fax +386 / (0)2 / 583 18 80
kontakt@t-lotus.si

SPAIN
TIGER Coatings GmbH & Co. KG
12001 Castellón - SPAIN
phone +34 / (0)664 / 328 449
fax +34 / (0)964 / 050 309
office.es@tiger-coatings.com

SWITZERLAND
FEYCO AG
CH-9430 St. Margrethen SG
phone +41 / (0)71 / 747 84 11
fax +41 / (0)71 / 747 85 10
info@feyco.ch

TURKEY
Enki Iç ve Dis Tic. Paz. Dan. San. Tic. Ltd.Sti.
No: 26 Dk: 1Kadıköy-Istanbul
phone +90 / (0)216 / 467 38 57
fax +90 / (0)216 / 467 39 13
b.gurkan@tiger-coatings.com

UKRAINE
Interfarb - Ukraina
UA-79012 Lvov
phone/fax +380 / 322 / 40 23 11
phone/fax +380 / 322 / 97 10 76
interfarb@utel.net.ua

T H E  A M E R I C A S

ARGENTINA
Glass + Partner S.A.
AR-1429 Buenos Aires
phone +54 / 114 / 541 70 58
fax +54 / 114 / 541 70 58
glasspartner@arnet.com.ar

BRAZIL
TIGER Drylac do Brasil Ltda.
13295-000 ITUPEVA SP
phone +55 / 11 / 44 96 53 27
fax +55 / 11 / 44 96 65 14
office.br@tiger-coatings.com

CANADA

ONTARIO: TIGER Drylac Canada Inc. 
Guelph, Ontario, N1G 4P5
phone +1 / 519 / 766 47 81
fax +1 / 519 / 766 47 87
info@tigerdrylaccanada.com

QUEBEC: TIGER Drylac Canada Inc.
Anjou, Quebec H1E 1P2
phone +1 / 514 / 351 53 31
fax +1 / 514 / 351 40 15
tigerqc@microtec.net

CALGARY: TIGER Drylac Canada Inc.
Calgary, Alberta Canada T2E 6L7
phone +1 / 403 / 398 97 23
fax +1 / 403 / 398 97 25
info@tigercalgary.bidcon.net

VANCOUVER: TIGER Drylac Canada Inc.
Delta, BC V3M 5P8
phone +1 / 604 / 540 97 26
fax +1 / 604 / 540 97 25
vancouver@tigerdrylaccanada.com

CHILE
TIGER Drylac de Chile Ltda.
San Ramon, Santiago de Chile
phone +56 / 2 / 511 56 59
fax +56 / 2 / 511 56 59
office.cl@tiger-coatings.com

MEXICO
TIGER Drylac MEXICO S.A. DE C.V.
Col. Santa Cruz Acatlan, Naucalpan
Edo. de Mexico C.P. 53150
phone +52 / 555 / 363 12 14
fax +52 / 555 / 363 17 39
mexico@tigerdrylac.com

U.S.A.

TIGER Drylac U.S.A., Inc. (HQ´s)
Ontario, CA 91761
phone +1 / 909 / 930 91 00
fax +1 / 909 / 930 91 11
customerservicewest@tigerdrylac.com

TIGER Drylac U.S.A., Inc.
St. Charles, IL 60174
phone +1 / 630 / 513 99 99
fax +1 / 630 / 513 99 98
customerservicemw@tigerdrylac.com

TIGER Drylac U.S.A., Inc. (HQ´s)
Reading, PA 19605
phone +1 / 610 / 926 81 48
fax +1 / 610 / 926 81 49
customerserviceeast@tigerdrylac.com 

TIGER Drylac U.S.A., Inc.
Kennesaw, GA 30144
phone +1 / 770 / 218 24 90
fax +1 / 770 / 218 24 95
customerservicese@tigerdrylac.com

TIGER Drylac U.S.A., Inc.
Arlington TX 76011
phone +1 / 817 / 277 79 95
fax +1 / 817 / 277 19 31
customerservicesouth@tigerdrylac.com

M I D D L E  E A S T

UNITED ARAB EMIRATES
TIGER Coatings Middle East (FZE)
Sharjah
phone +971 / (0)6 / 559 06 23
fax +971 / (0)6 / 559 06 24
office.ae@tiger-coatings.com

A S I A

CHINA

TIGER Drylac (Taicang) Co. Ltd.
Taicang, Jiangsu 215400
P.R. China
phone +86 / (0)512 / 53 56 06 19
fax +86 / (0)512 / 53 95 50 95
office.cn@tiger-coatings.com

TIGER Drylac Beijing Warehouse
Shibali dian Chaoyang, Beijing
P.R. China
phone +86 / (0)10 / 87 30 44 38
fax +86 / (0)10 / 67 70 35 04

TIGER Drylac Guangzhou Warehouse
Nancun town, Panyu Guangzhou
P.R. China
phone +86 / (0)20 / 84 59 29 01
fax +86 / (0)20 / 34 57 94 97

HONG KONG
TIGER Coatings Hong Kong Limited
Kowloon, Hong Kong
phone +852 / 27 81 55 82
fax +852 / 27 82 58 86
office.hk@tiger-coatings.com

INDIA
National Corporation
Bangalore-560 002, INDIA
phone +91 / (0)80 / 222 265 54
fax +91 / (0)80 / 222 148 00
rsachdev@vsnl.com

JAPAN
TIGER Drylac JAPAN K.K.
Kanagawa, 229-1135, JAPAN
phone +81 / (0)42 / 760 60 56
fax +81 / (0)42 / 760 60 57
office.jp@tiger-coatings.com

MALAYSIA
TIGER Drylac MALAYSIA Sdn. Bhd.
50250, Kuala Lumpur
phone +60 / (0)3 / 20 39 43 15
fax +60 / (0)3 / 20 31 83 59
office.my@tiger-coatings.com

SINGAPORE
TIGER Drylac SINGAPORE Pte. Ltd.
SINGAPORE 759196
phone +65 / 67 59 94 33
fax +65 / 67 59 94 36
office.sg@tiger-coatings.com

TAIWAN
Vigorousport Int. Co., Ltd.
Taichung, TAIWAN
phone +886 / (0)4 / 23 82 21 23
fax +886 / (0)4 / 23 82 21 11
office.tw@tiger-coatings.com

THAILAND
Grand Siam Commercial Co., Ltd.
Bangkok 10320
phone +66 / 2 / 691 62 74
fax +66 / 2 / 691 22 25
apichart@samart.co.th

VIETNAM

TIGER Drylac Vietnam Co., Ltd.
Binh Duong Province
phone +84 / 650 / 758 370
fax +84 / 650 / 758 371
office.vn@tiger-coatings.com

TIGER Drylac Ha Noi Warehouse
Ha Noi
phone +84 / 4 / 762 81 65
fax +84 / 4 / 762 81 64
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Member of the Powder Coating Institute  
and the U.S. Green Building Councilwww.tigerdrylac.com • (800) 243-814809/07 • 2091
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series 49
Weather Resistant TGIC Polyester Powder Coatings for Exterior and
Interior Applications

Features: Good weather resistance, good mechanical properties,
very smooth flow, good storage stability, good coverage

Gloss Level: All colors featured in this chart are available as standard
products in smooth glossy with a gloss level of 80-90+ (gloss level
according to Garner 60 deg., ASTM D 523). 

Typical Applications: Residential windows and doors, garden equip-
ment, patio furniture, automotive accessories, bicycles, motorcycles,
sporting goods.

Standard Packaging: 55 lb boxes or 5 lb mini packs

Datasheets: Periodically updated datasheets, showing cure parame-
ters, test results, pre-treatment information and more are available
for all products in this chart. Please contact your local TIGER Drylac
office or visit www.tigerdrylac.com for the most current edition.

All Series 49 (custom and stock) products, made in the US or Canada
are periodically re-certified and carry the UL (Underwriter Laborato-
ries) Recognized Component mark. This UL mark is for all equipment
and products intended for the US and Canadian market.

series 38
Highly Weather- and UV-Resistant Powder Coatings based on Super
Durable TGIC Polyester for Exterior and Interior Applications

Features: Superior gloss and color retention, excellent weather
resistance, good mechanical properties, superior chalk resistance,
smooth flow, excellent edge coverage, good storage stability. AAMA
2604-05 conforming.

Gloss Level: All colors featured in this chart are available as standard
products in smooth glossy with a gloss level of 80-90 (gloss level
according to Gardner 60 deg., ASTM D 523).

Typical Applications: Agricultural and construction equipment, bus
shelters, lighting fixtures, playground equipment, site furnishings,
garage doors, stadium seating, fencing, automotive equipment, and
marine applications.

Standard Packaging: 44 lb boxes and 5 lb mini packs

Datasheets: Periodically updated datasheets, showing cure parame-
ters, test results, pre-treatment information and more are available
for all products in this chart. Please contact your local TIGER Drylac
office or visit www.tigerdrylac.com for the most current edition.

RAL colors not available: Due to pigmentation a small percentage of
colors in the yellow, orange, red and purple range offer only limited
UV stability and are therefore not available.

More standard Series 38 products: For additional architectural
mattes, glossy and metallic products please see our Series 38 Super
Durable Powder Coatings brochure. 

Custom colors: Custom colors not shown in this brochure can be
custom made in 7 to 10 days. Due to pigmentation some colors in
the yellow, orange, red and purple range offer only limited UV stabil-
ity. UV stability of custom colors in that color range must be verified
by our production laboratories on a case by case basis. 

TIGER Drylac continues to offer the largest product selection in the
powder coating industry. For additional standard products and
innovative powder coating solutions please see our numerous other
brochures including:

TIGER Drylac Metallic

TIGER Drylac Special Effect

TIGER Drylac Essentials

TIGER Drylac Specialties

TIGER Drylac Series 38 Super Durable

TIGER Drylac Anti-Graffiti

TIGER Drylac Series 58 Super Durable 
(for approved applicators only)

TIGER Drylac Series 75 Fluoropolymer 
(for approved applicators only)

TIGER Drylac Wood

Specifying TIGER Drylac products
In order to eliminate possible errors in specifying our products, we
recommend using the full product number rather then specifying
the RAL number only. This product number not only describes the
Series/Chemistry, but also the exact color, finish and sheen.

Please check with your local TIGER Drylac office or representative for
assistance with specifications and suitability issues.

Product Code Matrix
3 8 / 3 0 0 2 5

Color Group
(starting with)

1 White
2 Yellow / Orange
3 Red
4 Blue
5 Green
6 Brown
7 Grey
8 Black
9 Metallic

Chemistry

09 Polyester/Epoxy Hybrid
16 Acrylic Hybrid
28 Super Durable Polyester

TGIC (for approved 
applicators only)

39 Polyester TGIC
44 Polyurethane
49 Polyester TGIC
59 Polyester TGIC-Free
69 Epoxy
75 Fluoropolymer

(for approved 
applicators only)

89 Polyester/Epoxy Hybrid,
Low/Fast Cure

RAL
Having gained worldwide acceptance over the last few
decades, the RAL is the most popular Central European
Color Standard used today.

The RAL colors in this chart have been matched as
closely as possible. Color chart production methods
and influence from heat and light may account for
slight color deviation from the actual RAL Standard.
This chart therefore can not serve as a standard for
RAL color production and is to be used as a guide for
color planning and specification only.

To aid in final product selection please contact your
regional Tiger Drylac location for a powder coated 
Q-Panel of the product of your choice.

77�OF�110



78�OF�110



79�OF�110



ex
te

ri
or

80�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-1

SECTION 230200 - HVAC EQUIPMENT AND HYDRONIC SPECIALTIES

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified herein.

B. The Contractor shall provide in complete working order the following heating, ventilation and air
conditioning equipment located as indicated and installed, connected and placed in operation in
strict accordance with the manufacturer's recommendations.  All equipment shall be factory
painted and, where applicable, factory insulated and shall, where such standards exist, bear the
label of the Underwriters Laboratory.

C. Each subcontractor shall be responsible for their own completion of System Verification
Checklists/Manufacturer’s Checklist.

D. Factory startup is required for all HVAC equipment.  In general, as part of the verification
process, equipment suppliers shall perform start-up by their factory authorized technicians and
shall complete and submit start-up reports/checklists.  This shall include air handling units,
boilers, chillers, cooling towers, VFDs, etc.

E. All HVAC equipment shall comply with the latest provisions of ASHRAE Standard 90 and/or
International Energy Conservation Code 2012, whichever is more stringent.

F. Installation of all heating, ventilating and air conditioning systems shall be performed by a
master HVAC contractor licensed in the state the work will be performed.

G. Note to Suppliers and Manufacturers Representative furnishing proposals for equipment for the
project:

(1) Review the Controls Section of these Specifications (if applicable) to determine controls to
be furnished by the equipment manufacturer, if any.  The Contractor shall provide all
controls with equipment unless specifically listed otherwise.

(2) Review the section of these specifications entitle:  SHOP DRAWINGS, DESCRIPTIVE
LITERATURE, MAINTENANCE MANUALS, PARTS LISTS, SPECIAL KEYS, TOOLS,
ETC., and provide all documents called for therein.

(3) Ensure that the equipment which you propose to furnish may be installed, connected, placed
in operation and easily maintained at the location and in the space allocated for it.

(4) Determine from the Bid Documents the date of completion of this project and ensure that
equipment delivery schedules can be met so as to allow this completion date to be met.

E: Exception
D: Deviation

E: Not provided for
review.

E: Start-up by
others
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UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-2

(5) Where manufacturers’ temperature controls are specified, they shall be in full compliance
with International Mechanical Code Section 606 including automatic smoke shut down
provisions.

(6) Provide factory start-up on site by a factory representative (not a third-party contractor) for
all HVAC equipment, including fan coil units etc.  Submit factory start-up reports to the
Engineer.

(7) Provide training to the Owner by a factory representative for each type of equipment.
Training shall be a minimum of eight (8) hours on site and the Engineer shall be notified one
(1) week in advance of the training.  Training shall only occur when the systems are
complete and 100% functional.  All training shall be video taped.

(8) Review the Section on Motor Starters and Electrical Requirements for Mechanical
Equipment.

(9) All condensate producing equipment shall be provided with a condensate trap as
recommended by the equipment manufacturer and a condensate overflow switch.

(10) Provide low ambient and all required controls and accessories on all HVAC equipment to
ensure they can provide cooling during the winter season.

(11) Provide a complete air tight enclosure with opening door that seals air tight for all filters on
air moving equipment.

(12) All equipment shall be furnished for a single point electrical connection unless specifically
excluded as a requirement.

2. EQUIPMENT

A. Lafferty Air Handling Unit- INDOOR FIELD ASSEMBLED, KNOCK DOWN UNIT
CONSTRCUTION

PART 1 - GENERAL

1.01 SECTION INCLUDES

Design, performance criteria, controls, and installation requirements for Custom Air Handling 
Units.

1.02 REFERENCES

A. AMCA Standard 99: Standards Handbook
B. AMCA /ANSI Standard 204: Balance Quality and Vibration Levels for Fans
C. AMCA Standard 210: Laboratory Methods of Testing Fans for Ratings
D. AMCA Standard 300: Reverberant Room Method for Sound Testing of Fans
E. AMCA Standard 500:Test Methods for Louvers, Dampers and Shutters
F. AHRI Standard 410: Forced-Circulation Air-Cooling and Air-Heating Coil

E: Section not provided
for review.

E: Traps by others

E: Controls by others

D: See submittal for
details.
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UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-3

G. ASHRAE Standard 52: Gravimetric and Dust Spot Procedures for Testing Air Cleaning Devices
Used in General Ventilation for Removing Particulate Matter

H. ASHRAE/ANSI Standard 111: Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems

I. UL Standard 1995: Heating and Cooling Equipment
J. ASTM A-525: Specification for General Requirements for Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dip Process

1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Division 1.

B. Submittals shall include the following:
1. Dimensioned plan and elevation view drawings, including motor starter and control

cabinets, required clearances, and location of all field connections.
2. Summary of all auxiliary utility requirements such as: electricity, water, compressed air,

etc. Summary shall indicate quality and quantity of each required utility.
3. Ladder type schematic drawing of the power and ancillary utility field hookup

requirements, indicating all items that are furnished.
4. Manufacturer’s performance of each unit. Selection shall indicate, as a minimum, the

following:
a. Input data used for selection.
b. Model number of the unit.
c. Net capacity.
d. Rated load amp draw.
e. Noise levels produced by equipment.
f. Fan curves.
g. Approximate unit shipping weight.

1.04 OPERATION AND MAINTENANCE DATA

A. Include data on design, inspection and procedures related to preventative maintenance. Operation
and Maintenance manuals shall be submitted at the time of unit shipment.

1.05 QUALIFICATIONS

A. Manufacturer shall be a company specializing in the design and manufacture of commercial /
industrial custom HVAC equipment. Manufacturer shall have been in production of custom
HVAC equipment for a minimum of 5 years.

B. Each unit shall bear an ETL or UL label under UL Standard 1995 indicating the complete unit is
listed as an assembly. ETL or UL listing of individual components, or control panels only, is not
acceptable.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under the supervision of the owner.

1.07 SEQUENCING AND SCHEDULING

D: ACCESS units
(shipped in pieces) is
not ETL labeled as all
wiring is done by others, on site.

83�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-4

A. Coordinate work performed under this section with work performed under the separate
installation contract.

1.08 WARRANTY

A. The complete unit shall be covered by a parts warranty issued by the manufacturer covering the
first year of operation. This warranty period shall start upon receipt of start-up forms for the unit
or eighteen months after the date of shipment, whichever occurs first.

B. The installing contractor shall provide labor warranty during the unit’s first year of operation
starting at the date of Substantial Completion, July 30, 2024.

PART TWO: PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Provide custom indoor air handling units as manufactured by Temtrol as the basis-of-design.
B. Additional manufacturers include: Trane Custom, York Custom, MarCraft, Haakon, Climate

Craft

2.02 GENERAL

A. Furnish and install where shown on the plans, mechanical frame style air handling units with
construction features as specified below. The units shall be provided and installed in strict
accordance with the specifications. All units shall be complete with all components and
accessories as specified. Any exceptions must be clearly defined. The contractor shall be
responsible for any additional expenses that may occur due to any exception made.

2.03 Testing and Quality Control

A. Standard Factory Tests: The fans shall be factory run tested to ensure structural integrity and
proper RPM. All electrical circuits shall be tested to ensure correct operation before shipment of
unit. Units shall pass quality control and be thoroughly cleaned prior to shipment.

B. Field Testing as required by the owner. As the air handler is knock-down construction, no factory
leak or panel deflection testing can be performed and if required, will be the responsibility of the
installing contractor.

2.04 UNIT CONSTRUCTION DESCRIPTION

A. General:  Provide factory-fabricated air handling units with capacity as indicated on the
schedule. Units shall have overall dimensions as indicated and fit into the space available with
adequate clearance for service as determined by the Engineer. Units shall be constructed as
knock-down segents fully built up in the factory and shipped in sections so that installing
contractor may potentially move some sections into place without the need to remove all
components, roof, walls and flooring. Installing contractor to apply all sealing to walls and floor
after reconstruction of the air handler in the mechanical space provided. Multiple sectioned units
shall be shipped as a single factory assembled piece (except where shipping limitations prevent)

D: Access unit is
not factory assembled.
All parts and pieces are 
individual manufactured
and sent to the job site 
on pallets or in crates 
for field assembly.  
All wiring and conduit 
is furnished and field installed by others.  Because wiring is by others, it will not have an ETL label.  For an 
additional cost, ETL can come to the job site and rate the unit once it is fully assembled. 

84�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-5

de-mounted into modular sections in the field by the contractor. Units shall be furnished with 
sufficient gasket and bolts for reassembly in the field by the contractor. Unit manufacturer shall 
provide certified ratings conforming to the latest edition of AMCA 210, 310, 500 and AHRI 410. 
All electrical components and assemblies shall comply with NEMA standards. Unit internal 
insulation must have a flame spread rating not over 25 and smoke developed rating no higher 
than 50 complying with NFPA 90A, “Standard for the Installation of Air Conditioning and 
Ventilating Systems.” Units shall comply with NFPA 70, “National Electrical Code,” as 
applicable for installation and electrical connections of ancillary electrical components of air 
handling units.  Tags and decals to aid in service or indicate caution areas shall be provided. 
Electrical wiring diagrams shall be attached to the control panel access doors. Operation and 
maintenance manuals shall be furnished with each unit.  Units shall be UL or ETL listed. 

B. Rigging Provision – Multiple Piece Units:  Units shipped in multiple sections shall be engineered
for field assembly.  The base frame shall have integral lifting lugs. The lifting lugs shall be
fabricated from structural steel with an appropriate rigging hole. Lifting lugs shall be located at
the corner of each section (and along the sides if required) and sized to allow rigging and
handling of the unit.  All gasket and necessary assembly hardware shall ship loose with unit.

C. Unit Base - Floor: Unit perimeter base rail shall be fabricated using heavy gauge steel.       C-
Channel cross supports shall be welded to perimeter base steel and located on maximum 24”
centers to provide support for internal components. Base rails shall include lifting lugs at the
corner of the unit or each section if de-mounted. Internal walk-on floor shall be 0.188” aluminum
tread plate. The outer sub-floor of the unit shall be made from 20 gauge galvanized steel.  The
floor cavity shall be spray foam insulated with floor seams gasketed for thermal break and sealed
for airtight / watertight construction. Where access is provided to the unit interior, floor openings
shall be covered with walk on phenolic coated steel safety grating. Single wall floors with glued
and pined insulation and no sub floor are not acceptable. Base frame shall be attached to the unit
at the factory.

D. Unit Casing – The construction of the air handling unit shall consist of a (1” x 2”) roll formed
steel frame with formed 16 gauge galvanized steel exterior casing panels. The exterior casing
panels shall be attached to the gasketed (1 x 2) steel frame with corrosion resistant fasteners. All
casing panels shall be completely removable from the unit exterior without affecting the unit’s
structural integrity. (Units without framed type of construction shall be considered, provided the
exterior casing panels are made from 16 gauge galvanized steel, maximum panel center lines are
less than 20 inches and deflection is less than L/200 @ 8” positive pressure). The air handling
unit casing shall be of the “no-through-metal” design. The casing shall incorporate insulating
thermal breaks as required so that, when fully assembled, there’s no path of continuous unbroken
metal to metal conduction from inner to outer surfaces. All panel seams shall be caulked and
sealed for an airtight unit.

The exterior panel finish shall be: Corrosion resistant Galvanized (No paint)

E. Double Wall Liner - Each unit shall have double wall construction with 20 gauge solid
galvanized liner in the entire unit. The double wall interior panel shall be removable from the
outside of the unit without affecting the structural integrity of the unit.

F. Insulation - Entire unit to be insulated with a full 3” (R12.5) thick non-compressed fiberglass
insulation. The insulation shall have an effective thermal conductivity (C) of .24 (BTU in. /sq. ft.

D: Tubular steel base
frames.

D: Mill finish alum
grating provided.

D: ClimateCraft 
casing construction will
differ some from this 
description.  See 
submittal for details.  It 
is no-through-metal and 
will meet the deflection 
requirement listed. 

D: Walls are 
provided with foam 
insulation.  No perforated 
sections are provided.
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F°) and a noise reduction coefficient (NRC) of 0.70 / per inch thick (based on a type "A" 
mounting). The coefficients shall meet or exceed a 3.0 P.C.F. density material rating.  Insulation 
shall meet the erosion requirements of UL 181 facing the air stream and fire hazard classification 
of 25/50 (per ASTM-84 and UL 723 and CAN/ULC S102-M88) and meet NFPA 90A and 90B. 
All insulation edges shall be encapsulated within the panel. All perforated sections shall have 
Micromat® or equal insulation with non-woven mat facing, 5000 fpm rating and non-
hygroscopic fibers as manufactured by Johns Manville or approved equal. 

G. Access Doors - The unit shall be equipped with a solid double wall insulated, hinged access
doors as shown on the plans. The doorframe shall be extruded aluminum, foam filled with a built
in thermal break barrier and full perimeter gasket. The door hinge assembly shall be powder
coated steel. There shall be a minimum of two heavy duty handles per door. Provide ETL, UL
1995, and CAL-OSHA approved tool operated safety latch on all fan section access doors.

Note: If manufacturer cannot provide thermal break door design it must be noted as 
an exception on the bid.

a. Access doors in all sections less the return plenum shall be provided with a 10 x
10 dual thermal pane safety glass window.

2.05 UNIT COMPONENT DESCRIPTION

A. FANWALL TECHNOLOGYTM (FWT)

1. The multiple fan array systems shall include multiple, direct driven, arrangement 4 plenum
fans constructed per AMCA requirements for the duty specified class III as required. Class I
fans are not acceptable.  Fans shall be rated in accordance with and certified by AMCA for
performance. All fans shall be selected to deliver the specified airflow quantity at the
specified operating Total Static Pressure and specified fan/motor speed.  The fan array shall
be selected to operate at a system Total Static Pressure that does not exceed 90% of the
specified fan’s peak static pressure producing capability at the specified fan/motor speed.
Each fan/motor cube or cell shall include a minimum 10 gauge, G 90 Galvanized steel intake
wall, .100 aluminum spun fan inlet funnel, and an 10 gauge G90 Galvanized steel motor
support plate rail and structure.  All motors shall be standard foot mounted type TEAO
selected at the specified operating voltage, RPM, and efficiency as specified or as scheduled
elsewhere. Motors shall meet the requirements of NEMA MG-1 Part 30 and 31, section
4.4.2. Motors shall be as manufactured by Baldor or Toshiba for use in multiple fan arrays
that operate at varying synchronous speeds as driven by an approved VFD. Motor HP shall
not exceed the scheduled HP as indicated in the AHU equipment schedule(s). Steel cased
motors and/or ODP motors are not acceptable. All motors shall include permanently sealed
(L10-500,000 hr) bearings and shaft grounding to protect the motor bearings from electrical
discharge machining due to stray shaft currents.  Motors provided with hybrid ceramic
bearings, when specified, do not require shaft grounding devices. Each fan/motor assembly
shall be dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of
.022”  per second peak, filter in ( .55mm per second peak, filter in). Fan and motor
assemblies submitted for approval incorporating larger than 22” wheel size and 215 T frames

D: Hinges are
adjustable die-cast 
aluminum

E: Not Included
ClimateCraft 
FanMatrix 
provided.
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size  motors shall be balanced in three orthogonal planes to demonstrate compliance with the 
G.55 requirement with a maximum rotational imbalance of .022” per second peak filter in (
.55 mm per second peak, filter in). Copies of the certified balancing reports shall be provided
with the unit O&M manuals at the time of shipment. Submittals that do not include a
statement of compliance with this requirement will be returned to the contractor without
review.

2. The fan array shall consist of multiple fan and motor ”cubes” or “cells”, spaced in the air
way tunnel cross section to provide a uniform air flow and velocity profile across the entire
air way tunnel cross section and components contained therein. In order to assure uniform
velocity profile in the AHU cross section, the fan cube dimensions must be variable, such
that each fan rests in an identically sized cube or cell, and in a spacing that must be such that
the submitted array dimensions fill a minimum of 90% of the cross sectional area of the
AHU air way tunnel.  There shall be no blank off plates or “spacers” between adjacent fan
columns or rows to position the fans across the air way tunnel. The array shall produce a
uniform air flow profile and velocity profile within the airway tunnel of the air handling unit
to equal the specified cooling coil and/or filter bank face velocity by  +/- 10%  when
measured at a point 36” from the intake side of the fan array intake plenum wall, and at a
distance of   72” from the discharge side of the fan array intake plenum wall. Submittals for
units providing less than the scheduled quantity of fans and/or spacing of the fans for
multiple fan arrays shall submit CFD modeling of the air flow profile for pre-bid approval
that indicates uniform velocity and flow across all internal components without increasing
the length of the AHU unit or changing the aspect ratio of the unit casing as designed.

3. Each individual cube or cell in the multiple fan arrays shall be provided with an integral back
flow prevention device that prohibits recirculation of air in the event a fan or multiple fans
become disabled. The system effects for the back flow prevention device(s) shall be included
in the criteria for TSP determination for fan selection purposes, and shall be indicated as a
separate line item SP loss in the submittals. Submitted AHU performance that does not
indicate allowance for system effects for the back flow prevention device(s) and the system
effect for the fan and motor enclosure in which each fan is mounted , will be returned to the
contractor disapproved and will need to be resubmitted with all of the requested information
included for approval. Back Draft Damper performance data that is per AMCA ducted inlet
and discharge arrangements will not be accepted. Damper data must be for the specific
purpose of  preventing back flow in any disabled fan cube and that is mounted directly at the
inlet of each fan.  Motorized dampers for this purpose are not acceptable. Submitted fan
performance data which only reflect published performance for individual fans in AMCA
arrangement “A” free inlet and discharge will not be accepted. AHU Manufacturers that do
not manufacture the fans being submitted on must provide certified performance data for
fans as installed in the AHU unit with Back Draft damper effects included. At the sole
discretion of the engineer, such performance testing may be witnessed by the engineer and/or
the owner’s representative.

4. Each fan motor shall be individually wired to a MSP Panel with disconnects. A separate
control panel containing the fan VFD(s) as specified in this section shall be provided within
the Equipment package bid. Each VFD shall be sized for the total connected HP for all fan
motors contained in the fan array. Wire sizing shall be determined, and installed, in
accordance with applicable NEC standards and local code requirements.  When specified and
scheduled, the multiple fan array electrical panel shall include system optimization controls
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to actively control fan speed and to enable and disable fans in the multiple fan array. The 
number of active fans in the array shall be automatically determined, and the speed of the 
enabled fans shall be adjusted to produce the required coincidental flow and pressure at the 
perimeter boundary of the unit at substantially peak efficiency. The system optimization 
controls shall continuously monitor required flow and pressure and shall automatically 
optimize the operating array configuration and speed for peak efficiency. When specified, 
system, optimization controls shall be provided that will interface with, and be compatible 
with the BAS as specified elsewhere. It is the responsibility of the contractor to assure that 
the fan system optimization controls are compatible with the BAS system. System 
optimization controls shall be provided by the AHU unit manufacturer to assure single 
source responsibility for fan volume controls, and shall require only an input control signal 
from the controls contractor for SP or flow  for proper operation of the system optimization 
controls. When specified, the AHU unit manufacturer shall provide a single communication 
interface with the BAS and shall coordinate with the controls contractor to make sure that all 
necessary data points are communicated.

5. At the sole discretion of the engineer, AHU  manufacturers that are approved for bidding
purposes only, other than the basis of design manufacturer, and that are submitting  multiple
fan arrays, shall test one or more of the  submitted AHU’s for flow, pressure, leakage, BHP
and acoustics as submitted and approved, prior to shipment. The testing shall be witnessed
by an owner’s representative and approved by the engineer prior to shipment of any of the
submitted AHU equipment. A test report shall be provided for each tested AHU unit and the
report shall be included in the O&M manuals for the units.

6. Each fan & motor assembly shall be removable through a minimum 24” wide, free area,
access door located on the discharge side of the fan wall array without removing the fan
wheel from the motor. All fan/motor access doors shall open against pressure.

7. Motors

a. Motors shall be standard foot mounted type, TEFC or TEAO motors selected at the
specified operating voltage, RPM, and efficiency as specified or as scheduled elsewhere.
The motor shall incorporate hybrid ceramic bearings on both bearings to prevent
electrical arcing across bearing races and balls.  Fiber type grounding devices are not
permitted.

b. Provide NEMA Premium Efficiency induction motors that meet the requirements of
NEMA MG-1 Part 30 and 31, section 4.4.2.  Motors shall be available in ½ HP
increments as nameplate HP ratings from 1 HP through 15 HP.  Motors shall be
manufactured by Toshiba or Baldor.

c. Provide FANWALL Ultra-Premium Efficient Motors IE5+ that meet IE5 efficiency
levels.  Compare to NEMA Premium induction motors, these FANWALL Ultra-Premium
Efficient Motors shall have tested data that shows a 5HP motor having 4.5% improved
efficiency at nominal nameplate speed and load and over 20% improved efficiency at
40% turndown speed along a fan curve.

B. FANS – Direct Drive

1. The fan shall include direct driven, arrangement 4 plenum fan constructed per AMCA
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requirements for the duty specified. Class I fans are not acceptable.  Fan wheels shall be 
aluminum construction and rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan shall be 
selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor assembly shall include a minimum 14 gauge spun steel fan inlet funnel, 
and a G90 galvanized steel motor support plate and fan base with internal RIS isolation. 

2. All motors shall be standard foot mounted type TEAO selected at the specified operating
voltage, RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet 
the requirements of NEMA MG-1 Part 30 and 31, section 4.4.2. Motors shall be as 
manufactured by Baldor, Siemens, or Toshiba that operate at varying synchronous 
speeds as driven by an approved VFD. Motor HP shall not exceed the scheduled HP as 
indicated in the AHU equipment schedule(s). Steel cased motors and/or ODP motors are 
not acceptable. All motors shall include permanently sealed L10-400,000 hr bearings 
with shaft grounding to protect the motor bearings from electrical discharge machining 
due to stray shaft currents.  Motors provided with hybrid ceramic bearings, when 
specified, do not require shaft grounding devices.  Each fan/motor assembly shall be 
dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). 

MOTOR CIRCUIT PROTECTION: 

All motors in the FANWALL Array shall be provided with individual Motor Protection 
for thermal overload protection.  All motor circuit protectors can be located in starting 
device enclosure or, if required by design, in a separate enclosure.  Motor circuit 
protector enclosure must be located and mounted at a minimal distance from motors in 
the fan array.  Provide remote indication by means of aux contacts wired in series.

Pilot Lights:

-Multiple (one per fan) cover mounted pilot lights for local
monitoring

C. Heat Transfer Coils – Water Coil

a. All coil assemblies shall be leak tested under water at 315 PSIG and PERFORMANCE is
to be CERTIFIED under AHRI Standard 410. Coils exceeding the range of AHRI
standard rating conditions shall be noted.

b. Cooling coils shall be mounted on stainless steel support deck to permit coils to slide out
individually from the unit. Provide intermediate drain pans on all stacked cooling coils.
The intermediate pan shall drain to the main drain pan through a copper downspout.
Water coils shall be constructed of seamless copper tubing mechanically expanded into

D: TEFC
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fin collars. All fins shall be continuous within the coil casing to eliminate carryover 
inherent with a split fin design. Fins are die formed Plate type.

c. Headers are to be seamless copper with die formed tube holes.

d. Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" vent and
drain provided on coil header for coil drainage. All coil connections shall be extended to
the exterior of the unit casing by the manufacturer. Coils shall be suitable for 250 PSIG
working pressure. Intermediate tube supports shall be supplied on coils over 44" fin
length with an additional support every 42" multiple thereafter.

e. Water coils shall have the following construction:

(  ) 5/8" o.d. x .035" wall copper tube with .049 return bends
(  ) .010" aluminum fins
(  ) 16 gauge galvanized steel for hot water coil casing
(  ) 16 gauge 304 stainless steel casing for chilled water coils only

D. Condensate / Drain Pans - IAQ style drain pans shall be provided under all cooling coils as
shown on the drawings. The drain pan shall be fabricated from 16 gauge 304 stainless steel. All
pans are to be triple pitched for complete drainage with no standing water in the unit. They shall
be insulated minimum 3-inch "Double Bottom" construction with welded corners. Provide
stainless steel, 1-1/4” MPT drain connection extended to the exterior of the unit base rail. Units
in excess of 200 inches shall have drain connections on both sides, or two connections on the
same side. All drain connections shall be piped and trapped separately for proper drainage.

E. Filters - Provide filters of the type indicated on the schedule. Factory fabricated filter sections
shall be of the same construction and finish as the unit. Face loaded pre and final filters shall
have Type 8 frames as manufactured by AAF, FARR or equal. Side service filter sections shall
include hinged access doors on both sides of the unit. Internal blank-offs shall be provided by the
air unit manufacturer as required to prevent air bypass around the filters. The filters shall be as
manufactured by Farr, Purolator, AAF or equal. Filters shall be in compliance with ANSI/UL
900 – Test Performance of Air Filters.

a. Filter Gauge:  Each Filter bank shall be furnished with: (Magnehelic / Photohelic) filter
gauge with a 4 ¾” OD white static pressure dial with black figures and zero pointer
adjustment.  /  Dwyer Series 2000 Air filter gauge  Dwyer Mark 25 Inclined manometer
(DWYER 250 AF).

b. Flat Racks - Filter racks shall be completely factory assembled and designed for
industrial applications. Filter racks shall be fabricated from no less than 16 gauge
galvanized steel. Filter racks shall be applied in low efficiency filter applications and
will be either upstream or side accessible. Side accessible filter racks shall have an
oversized access door on the exterior of the air handler, centered on the filter rack for
easy filter removal. Upstream access filter racks shall have one central access cover per
row of filters centered in the unit for easy access. Filter racks over 72" in length shall
require an angle center reinforcement support. Filter racks shall be designed for a
maximum of 500 fpm, or meet or exceed the area specified in the mechanical schedule.

E: Traps by others
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c. Medium Efficiency Pleated Filters - Filters shall be 2" thick, 30% efficient. Filter media
shall be 100% synthetic. The filter shall have an average efficiency of 25-30% and an
average arrestance of 90-92%. The filters shall be listed as Class II under UL Standard
900. Filters shall be tested per ASHRAE Standard 52-76. The effective media shall not
be less than 4.6 square feet of media per 1.0 square foot of filter face area, and shall
contain not less than 15 pleats per linear foot. Initial resistance at 500 fpm approach shall
not exceed 0.28” wg.

F. Dampers – Provide Class 1 rated, ultra low leak dampers (less than 3 cfm/sq ft. @ 1” w.g.) as
indicated on the unit drawings. Low leakage dampers shall have extruded aluminum airfoil
blades. Flat or formed metal blades are not acceptable. The damper blade shall incorporate
santoprene rubber edge seals and zinc plated or stainless steel tubular steel shaft for a non-slip
operation. Shaft bearings shall be spherical – non corrosive nylon to eliminate friction and any
metal to metal contact. Damper jamb seals shall be UV rated, nylon glass reinforced or stainless
steel spring arcs designed for a minimum air leakage and smooth operation. Damper linkage shall
be concealed within a 16 gauge galvanized steel frame. Actuators will be provided by the
Controls Contractor under a separate bid.

G. Airflow stations- Provide piezometer rings built into each fan in the array piped direct to the
exterior of the unit.

2.06 ELECTRICAL POWER AND CONTROLS

A. All electrical and automatic control devices not previously called out or listed below are to be
furnished and installed in the field by OTHERS.

B. All wiring shall be (75°C) Insulated copper wires.

C. The unit shall feature a mounted permanent nameplate displaying at a minimum the
manufacturer, serial number, model number and current and amps voltage.  The unit must have
an ETL or UL Listing and bear the appropriate mark.

D. Conduit shall consist of a combination of EMT or flexible metal conduit as required. Liquidtite
flexible metal conduit may be used outside the air tunnel for wet locations.

E. The fan motor shall be wired to a motor disconnect mounted on unit exterior.

F. Unit Convenience Features

1. Each section shall be equipped with a vapor- proof LED light with guard.
2. Lights shall be controlled by one light switch mounted adjacent to the supply air fan

access door.
3. Furnish a 120 volt GFI duplex convenience outlet on the exterior of the unit next to fan

sections as indicated on the unit drawing.
4. All lights, switches and outlets shall be wired to a fused or non-fused disconnect for a

separate 120 volt external source.

B. Fine Arts Air Handling Unit

D: Tubing from fan
to transducers is by 
others.
D: All wiring
and conduit for 
ACCESS unit is 
furnished and field 
installed by others.

E: 120V disconnect by 
others.
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PART 1 - GENERAL

1.01 SECTION INCLUDES

Design, performance criteria, controls, and installation requirements for Custom Air Handling 
Units.

1.02 REFERENCES

K. AMCA Standard 99: Standards Handbook
L. AMCA /ANSI Standard 204: Balance Quality and Vibration Levels for Fans
M. AMCA Standard 210: Laboratory Methods of Testing Fans for Ratings
N. AMCA Standard 300: Reverberant Room Method for Sound Testing of Fans
O. AMCA Standard 500:Test Methods for Louvers, Dampers and Shutters
P. AHRI Standard 410: Forced-Circulation Air-Cooling and Air-Heating Coil
Q. ASHRAE Standard 52: Gravimetric and Dust Spot Procedures for Testing Air Cleaning Devices

Used in General Ventilation for Removing Particulate Matter
R. ASHRAE/ANSI Standard 111: Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems
S. UL Standard 1995: Heating and Cooling Equipment
T. ASTM A-525: Specification for General Requirements for Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dip Process

1.03 SUBMITTALS

C. Submit shop drawings and product data in accordance with Division 1.

D. Submittals shall include the following:
1. Dimensioned plan and elevation view drawings, including motor starter and control

cabinets, required clearances, and location of all field connections.
2. Summary of all auxiliary utility requirements such as: electricity, water, compressed air,

etc. Summary shall indicate quality and quantity of each required utility.
3. Ladder type schematic drawing of the power and ancillary utility field hookup

requirements, indicating all items that are furnished.
4. Manufacturer’s performance of each unit. Selection shall indicate, as a minimum, the

following:
a. Input data used for selection.
b. Model number of the unit.
c. Net capacity.
d. Rated load amp draw.
e. Noise levels produced by equipment.
f. Fan curves.
g. Approximate unit shipping weight.

1.04 OPERATION AND MAINTENANCE DATA
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B. Include data on design, inspection and procedures related to preventative maintenance. Operation
and Maintenance manuals shall be submitted at the time of unit shipment.

1.05 QUALIFICATIONS

C. Manufacturer shall be a company specializing in the design and manufacture of commercial /
industrial custom HVAC equipment. Manufacturer shall have been in production of custom
HVAC equipment for a minimum of 5 years.

D. Each unit shall bear an ETL or UL label under UL Standard 1995 indicating the complete unit is
listed as an assembly. ETL or UL listing of individual components, or control panels only, is not
acceptable.

1.06 DELIVERY, STORAGE, AND HANDLING

B. Deliver, store, protect and handle products to site under the supervision of the owner.

1.07 SEQUENCING AND SCHEDULING

B. Coordinate work performed under this section with work performed under the separate
installation contract.

1.08 WARRANTY

C. The complete unit shall be covered by a parts warranty issued by the manufacturer covering the
first year of operation. This warranty period shall start upon Substantial Completion of the
project.

D. The installing contractor shall provide labor warranty during the unit’s first year of operation
starting at Substantial Completion, July 30 2024.

PART TWO: PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

C. Provide custom outdoor air handling units as manufactured by Temtrol as the basis-of-design.
D. Additional manufacturers include: Alliance Air Products, MarCraft, Haakon, Climate Craft

2.07 GENERAL

B. Furnish and install where shown on the plans, mechanical frame style air handling units with
construction features as specified below. The units shall be provided and installed in strict
accordance with the specifications. All units shall be complete with all components and
accessories as specified. Any exceptions must be clearly defined. The contractor shall be
responsible for any additional expenses that may occur due to any exception made.

2.08 Factory Testing and Quality Control

E: Not responsible
for storage.
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C. Standard Factory Tests: The fans shall be factory run tested to ensure structural integrity and
proper RPM. All electrical circuits shall be tested to ensure correct operation before shipment of
unit. Units shall pass quality control and be thoroughly cleaned prior to shipment.

D. Field Testing as required by the owner. As the air handler is shipped in multiple section, actual
leak and deflection testing, if required, should be performed upon assembly in the field and will
be the responsibility of the installing contractor.

2.09 UNIT CONSTRUCTION DESCRIPTION

H. General:  Provide factory-fabricated air handling units with capacity as indicated on the
schedule. Units shall have overall dimensions as indicated and fit into the space available with
adequate clearance for service as determined by the Engineer. Units shall be completely
assembled.  Multiple sectioned units shall be shipped as a single factory assembled piece (except
where shipping limitations prevent) de-mounted into modular sections in the field by the
contractor. Units shall be furnished with sufficient gasket and bolts for reassembly in the field by
the contractor. Unit manufacturer shall provide certified ratings conforming to the latest edition
of AMCA 210, 310, 500 and AHRI 410. All electrical components and assemblies shall comply
with NEMA standards. Unit internal insulation must have a flame spread rating not over 25 and
smoke developed rating no higher than 50 complying with NFPA 90A, “Standard for the
Installation of Air Conditioning and Ventilating Systems.” Units shall comply with NFPA 70,
“National Electrical Code,” as applicable for installation and electrical connections of ancillary
electrical components of air handling units.  Tags and decals to aid in service or indicate caution
areas shall be provided. Electrical wiring diagrams shall be attached to the control panel access
doors. Operation and maintenance manuals shall be furnished with each unit.  Units shall be UL
or ETL listed.

I. Rigging Provision – Multiple Piece Units:  Units shipped in multiple sections shall be engineered
for field assembly.  The base frame shall have integral lifting lugs. The lifting lugs shall be
fabricated from structural steel with an appropriate rigging hole. Lifting lugs shall be located at
the corner of each section (and along the sides if required) and sized to allow rigging and
handling of the unit.  All gasket and necessary assembly hardware shall ship loose with unit.
Junction boxes with a factory supplied numbered terminal strip shall be supplied at each shipping
split for reconnection of control wiring.

J. Unit Base - Floor: Unit perimeter base rail shall be fabricated using heavy gauge steel.       C-
Channel cross supports shall be welded to perimeter base steel and located on maximum 24”
centers to provide support for internal components. Base rails shall include lifting lugs at the
corner of the unit or each section if de-mounted. Internal walk-on floor shall be 0.188” aluminum
tread plate. The outer sub-floor of the unit shall be made from 20 gauge galvanized steel.  The
floor cavity shall be spray foam insulated with floor seams gasketed for thermal break and sealed
for airtight / watertight construction. Where access is provided to the unit interior, floor openings
shall be covered with walk on phenolic coated steel safety grating. Single wall floors with glued
and pined insulation and no sub floor are not acceptable. Base frame shall be attached to the unit
at the factory.

K. Unit Casing – The construction of the air handling unit shall consist of a (1” x 2”) roll formed
steel frame with formed 16 gauge galvanized pre-painted steel exterior casing panels. The

D: Tubular steel base
frame

D: Mill finish alum
grating provided.
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exterior casing panels shall be attached to the gasketed (1 x 2) steel frame with corrosion 
resistant fasteners. All casing panels shall be completely removable from the unit exterior 
without affecting the unit’s structural integrity. (Units without framed type of construction shall 
be considered, provided the exterior casing panels are made from 16 gauge galvanized steel, 
maximum panel center lines are less than 20 inches and deflection is less than L/200 @ 8” 
positive pressure). The air handling unit casing shall be of the “no-through-metal” design. The 
casing shall incorporate insulating thermal breaks as required so that, when fully assembled, 
there’s no path of continuous unbroken metal to metal conduction from inner to outer surfaces. 
All panel seams shall be caulked and sealed for an airtight unit. 

Owner and architect shall select exterior color for paint.

L. Double Wall Liner - Each unit shall have double wall construction with 20 gauge solid
galvanized liner in the entire unit. The double wall interior panel shall be removable from the
outside of the unit without affecting the structural integrity of the unit.

M. Insulation - Entire unit to be insulated with a full 3” (R12.5) thick non-compressed fiberglass
insulation. The insulation shall have an effective thermal conductivity (C) of .24 (BTU in. /sq. ft.
F°) and a noise reduction coefficient (NRC) of 0.70 / per inch thick (based on a type "A"
mounting). The coefficients shall meet or exceed a 3.0 P.C.F. density material rating.  Insulation
shall meet the erosion requirements of UL 181 facing the air stream and fire hazard classification
of 25/50 (per ASTM-84 and UL 723 and CAN/ULC S102-M88) and meet NFPA 90A and 90B.
All insulation edges shall be encapsulated within the panel. All perforated sections shall have
Micromat® or equal insulation with non-woven mat facing, 5000 fpm rating and non-
hygroscopic fibers as manufactured by Johns Manville or approved equal.

N. Access Doors - The unit shall be equipped with a solid double wall insulated, hinged access
doors as shown on the plans. The doorframe shall be extruded aluminum, foam filled with a built
in thermal break barrier and full perimeter gasket. The door hinge assembly shall be powder
coated steel. There shall be a minimum of two heavy duty handles per door. Provide ETL, UL
1995, and CAL-OSHA approved tool operated safety latch on all fan section access doors.

Note: If manufacturer cannot provide thermal break door design it must be noted as 
an exception on the bid.

a. Access doors in all sections except the coil section (due to door width) shall be
provided with a 10 x 10 dual thermal pane safety glass window.

2.10 UNIT COMPONENT DESCRIPTION

H. FANWALL TECHNOLOGYTM (FWT)

The multiple fan array systems shall include multiple, direct driven, arrangement 4 plenum fans
constructed per AMCA requirements for the duty specified class III as required. Class I fans 
are not acceptable.  Fans shall be rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan array shall 

D: ClimateCraft 
casing construction will
differ some from this 
description.  See 
submittal for details.  It
is no-through-metal and
will meet the deflection
requirement listed. 

D: Foam insulation
included.

E:  There are no 
perforated liners

D: Not included
ClimateCraft 
FanMatrix provided.

95�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-16

be selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor cube or cell shall include a minimum 10 gauge, G 90 Galvanized steel intake 
wall, .100 aluminum spun fan inlet funnel, and an 10 gauge G90 Galvanized steel motor 
support plate rail and structure.  All motors shall be standard foot mounted type TEAO 
selected at the specified operating voltage, RPM, and efficiency as specified or as scheduled 
elsewhere. Motors shall meet the requirements of NEMA MG-1 Part 30 and 31, section 
4.4.2. Motors shall be as manufactured by Baldor or Toshiba for use in multiple fan arrays 
that operate at varying synchronous speeds as driven by an approved VFD. Motor HP shall 
not exceed the scheduled HP as indicated in the AHU equipment schedule(s). Steel cased 
motors and/or ODP motors are not acceptable. All motors shall include permanently sealed 
(L10-500,000 hr) bearings and shaft grounding to protect the motor bearings from electrical 
discharge machining due to stray shaft currents.  Motors provided with hybrid ceramic 
bearings, when specified, do not require shaft grounding devices. Each fan/motor assembly 
shall be dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). Fan and motor 
assemblies submitted for approval incorporating larger than 22” wheel size and 215 T frames 
size  motors shall be balanced in three orthogonal planes to demonstrate compliance with the 
G.55 requirement with a maximum rotational imbalance of .022” per second peak filter in (
.55 mm per second peak, filter in). Copies of the certified balancing reports shall be provided
with the unit O&M manuals at the time of shipment. Submittals that do not include a
statement of compliance with this requirement will be returned to the contractor without
review.

The fan array shall consist of multiple fan and motor ”cubes” or “cells”, spaced in the air way 
tunnel cross section to provide a uniform air flow and velocity profile across the entire air 
way tunnel cross section and components contained therein. In order to assure uniform 
velocity profile in the AHU cross section, the fan cube dimensions must be variable, such 
that each fan rests in an identically sized cube or cell, and in a spacing that must be such that 
the submitted array dimensions fill a minimum of 90% of the cross sectional area of the 
AHU air way tunnel.  There shall be no blank off plates or “spacers” between adjacent fan 
columns or rows to position the fans across the air way tunnel. The array shall produce a 
uniform air flow profile and velocity profile within the airway tunnel of the air handling unit 
to equal the specified cooling coil and/or filter bank face velocity by  +/- 10%  when 
measured at a point 36” from the intake side of the fan array intake plenum wall, and at a 
distance of   72” from the discharge side of the fan array intake plenum wall. Submittals for 
units providing less than the scheduled quantity of fans and/or spacing of the fans for 
multiple fan arrays shall submit CFD modeling of the air flow profile for pre-bid approval 
that indicates uniform velocity and flow across all internal components without increasing 
the length of the AHU unit or changing the aspect ratio of the unit casing as designed.

Each individual cube or cell in the multiple fan arrays shall be provided with an integral back 
flow prevention device that prohibits recirculation of air in the event a fan or multiple fans 
become disabled. The system effects for the back flow prevention device(s) shall be included 
in the criteria for TSP determination for fan selection purposes, and shall be indicated as a 
separate line item SP loss in the submittals. Submitted AHU performance that does not 
indicate allowance for system effects for the back flow prevention device(s) and the system 
effect for the fan and motor enclosure in which each fan is mounted , will be returned to the 
contractor disapproved and will need to be resubmitted with all of the requested information 
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included for approval. Back Draft Damper performance data that is per AMCA ducted inlet 
and discharge arrangements will not be accepted. Damper data must be for the specific 
purpose of  preventing back flow in any disabled fan cube and that is mounted directly at the 
inlet of each fan.  Motorized dampers for this purpose are not acceptable. Submitted fan 
performance data which only reflect published performance for individual fans in AMCA 
arrangement “A” free inlet and discharge will not be accepted. AHU Manufacturers that do 
not manufacture the fans being submitted on must provide certified performance data for 
fans as installed in the AHU unit with Back Draft damper effects included. At the sole 
discretion of the engineer, such performance testing may be witnessed by the engineer and/or 
the owner’s representative.

Each fan motor shall be individually wired to a MSP Panel with disconnects. A separate control 
panel containing the fan VFD(s) as specified in this section shall be provided within this 
Equipment pacakage. Each VFD shall be sized for the total connected HP for all fan motors 
contained in the fan array. Wire sizing shall be determined, and installed, in accordance with 
applicable NEC standards and local code requirements.  When specified and scheduled, the 
multiple fan array electrical panel shall include system optimization controls to actively 
control fan speed and to enable and disable fans in the multiple fan array. The number of 
active fans in the array shall be automatically determined, and the speed of the enabled fans 
shall be adjusted to produce the required coincidental flow and pressure at the perimeter 
boundary of the unit at substantially peak efficiency. The system optimization controls shall 
continuously monitor required flow and pressure and shall automatically optimize the 
operating array configuration and speed for peak efficiency. When specified, system, 
optimization controls shall be provided that will interface with, and be compatible with the 
BAS as specified elsewhere. It is the responsibility of the contractor to assure that the fan 
system optimization controls are compatible with the BAS system. System optimization 
controls shall be provided by the AHU unit manufacturer to assure single source 
responsibility for fan volume controls, and shall require only an input control signal from the 
controls contractor for SP or flow  for proper operation of the system optimization controls. 
When specified, the AHU unit manufacturer shall provide a single communication interface 
with the BAS and shall coordinate with the controls contractor to make sure that all 
necessary data points are communicated.

At the sole discretion of the engineer, AHU  manufacturers that are approved for bidding 
purposes only, other than the basis of design manufacturer, and that are submitting  multiple 
fan arrays, shall test one or more of the  submitted AHU’s for flow, pressure, leakage, BHP 
and acoustics as submitted and approved, prior to shipment. The testing shall be witnessed 
by an owner’s representative and approved by the engineer prior to shipment of any of the 
submitted AHU equipment. A test report shall be provided for each tested AHU unit and the 
report shall be included in the O&M manuals for the units. 

Each fan & motor assembly shall be removable through a minimum 24” wide, free area, access 
door located on the discharge side of the fan wall array without removing the fan wheel from 
the motor. All fan/motor access doors shall open against pressure.

Motors
Motors shall be standard foot mounted type, TEFC or TEAO motors selected at the specified 

operating voltage, RPM, and efficiency as specified or as scheduled elsewhere.  The 
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motor shall incorporate hybrid ceramic bearings on both bearings to prevent electrical 
arcing across bearing races and balls.  Fiber type grounding devices are not permitted.

Provide NEMA Premium Efficiency induction motors that meet the requirements of NEMA 
MG-1 Part 30 and 31, section 4.4.2.  Motors shall be available in ½ HP increments as 
nameplate HP ratings from 1 HP through 15 HP.  Motors shall be manufactured by 
Toshiba or Baldor.

Provide FANWALL Ultra-Premium Efficient Motors IE5+ that meet IE5 efficiency levels. 
Compare to NEMA Premium induction motors, these FANWALL Ultra-Premium 
Efficient Motors shall have tested data that shows a 5HP motor having 4.5% improved 
efficiency at nominal nameplate speed and load and over 20% improved efficiency at 
40% turndown speed along a fan curve.

I. FANS – Direct Drive

1. The fan shall include direct driven, arrangement 4 plenum fan constructed per AMCA
requirements for the duty specified. Class I fans are not acceptable.  Fan wheels shall be 
aluminum construction and rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan shall be 
selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor assembly shall include a minimum 14 gauge spun steel fan inlet funnel, 
and a G90 galvanized steel motor support plate and fan base with internal RIS isolation. 

2. All motors shall be standard foot mounted type TEAO selected at the specified operating
voltage, RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet 
the requirements of NEMA MG-1 Part 30 and 31, section 4.4.2. Motors shall be as 
manufactured by Baldor, Siemens, or Toshiba that operate at varying synchronous 
speeds as driven by an approved VFD. Motor HP shall not exceed the scheduled HP as 
indicated in the AHU equipment schedule(s). Steel cased motors and/or ODP motors are 
not acceptable. All motors shall include permanently sealed L10-400,000 hr bearings 
with shaft grounding to protect the motor bearings from electrical discharge machining 
due to stray shaft currents.  Motors provided with hybrid ceramic bearings, when 
specified, do not require shaft grounding devices.  Each fan/motor assembly shall be 
dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). 

MOTOR CIRCUIT PROTECTION: 

All motors in the FANWALL Array shall be provided with individual Motor Protection 
for thermal overload protection.  All motor circuit protectors can be located in starting 
device enclosure or, if required by design, in a separate enclosure.  Motor circuit 
protector enclosure must be located and mounted at a minimal distance from motors in 
the FANWALL Array.  Provide remote indication by means of aux contacts wired in 
series.

D: TEFC motors
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Pilot Lights:

(  ) Multiple (one per fan) cover mounted pilot lights for local 
monitoring

J. Heat Transfer Coils – NF (non-freeze) steam coils

a. NF (non-freeze) steam coils shall be constructed of 1 1/8" o.d. seamless copper tubing
mechanically expanded into fin collars. The 5/8" o.d. inner steam distributing tubes shall
be centered in the outer condensing tube (1 1/8" o.d.). The inner tube shall have
proportionally spaced directional steam jet orifices. These orifices direct the condensate
flow to the outlet. Fins shall be die formed plate type. Headers shall be seamless copper
with die formed tube holes. Connections shall be male pipe thread (MPT) copper.
Intermediate tube supports shall be supplied on coils over 44" fin length with an
additional support every 42" multiple thereafter.  Coils exceeding 144" fin length shall
have two coils with connections right and left.  Coils are to be pitched in the casing for
drainage. Standard construction shall be suitable for 50 PSIG steam pressure.

Standard:
(  ) 1 1/8" x .035" wall tube. (50 psig maximum steam pressure)
(  ) .010" aluminum fins.
(  ) 16 gauge galvanized steel casing

K. Heat Transfer Coils – Water Coil

a. All coil assemblies shall be leak tested under water at 315 PSIG and PERFORMANCE is
to be CERTIFIED under AHRI Standard 410. Coils exceeding the range of AHRI
standard rating conditions shall be noted.

b. Cooling coils shall be mounted on stainless steel support deck to permit coils to slide out
individually from the unit. Provide intermediate drain pans on all stacked cooling coils.
The intermediate pan shall drain to the main drain pan through a copper downspout.
Water coils shall be constructed of seamless copper tubing mechanically expanded into
fin collars. All fins shall be continuous within the coil casing to eliminate carryover
inherent with a split fin design. Fins are die formed Plate type.

c. Headers are to be seamless copper with die formed tube holes.

d. Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" vent and
drain provided on coil header for coil drainage. All coil connections shall be extended to
the exterior of the unit casing by the manufacturer. Coils shall be suitable for 250 PSIG
working pressure. Intermediate tube supports shall be supplied on coils over 44" fin
length with an additional support every 42" multiple thereafter.

e. Water coils shall have the following construction:

(  ) 5/8" o.d. x .035" wall copper tube with .049 return bends

D: 1" OD Tubes
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(  ) .010" aluminum fins
(  ) 16 gauge 304 stainless steel casing for chilled water coils only

L. Condensate / Drain Pans - IAQ style drain pans shall be provided under all cooling coils as
shown on the drawings. The drain pan shall be fabricated from 16 gauge 304 stainless steel. All
pans are to be triple pitched for complete drainage with no standing water in the unit. They shall
be insulated minimum 3-inch "Double Bottom" construction with welded corners. Provide
stainless steel, 1-1/4” MPT drain connection extended to the exterior of the unit base rail. Units
in excess of 200 inches shall have drain connections on both sides, or two connections on the
same side. All drain connections shall be piped and trapped separately for proper drainage.

M. Filters - Provide filters of the type indicated on the schedule. Factory fabricated filter sections
shall be of the same construction and finish as the unit. Face loaded pre and final filters shall
have Type 8 frames as manufactured by AAF, FARR or equal. Side service filter sections shall
include hinged access doors on both sides of the unit. Internal blank-offs shall be provided by the
air unit manufacturer as required to prevent air bypass around the filters. The filters shall be as
manufactured by Farr, Purolator, AAF or equal. Filters shall be in compliance with ANSI/UL
900 – Test Performance of Air Filters.

a. Filter Gauge:  Each Filter bank shall be furnished with: (Magnehelic / Photohelic) filter
gauge with a 4 ¾” OD white static pressure dial with black figures and zero pointer
adjustment.  /  Dwyer Series 2000 Air filter gauge  Dwyer Mark 25 Inclined manometer
(DWYER 250 AF).

b. Flat Racks - Filter racks shall be completely factory assembled and designed for
industrial applications. Filter racks shall be fabricated from no less than 16 gauge
galvanized steel. Filter racks shall be applied in low efficiency filter applications and
will be either upstream or side accessible. Side accessible filter racks shall have an
oversized access door on the exterior of the air handler, centered on the filter rack for
easy filter removal. Upstream access filter racks shall have one central access cover per
row of filters centered in the unit for easy access. Filter racks over 72" in length shall
require an angle center reinforcement support. Filter racks shall be designed for a
maximum of 500 fpm, or meet or exceed the area specified in the mechanical schedule.

c. Medium Efficiency Pleated Filters - Filters shall be 2" thick, 30% efficient. Filter media
shall be 100% synthetic. The filter shall have an average efficiency of 25-30% and an
average arrestance of 90-92%. The filters shall be listed as Class II under UL Standard
900. Filters shall be tested per ASHRAE Standard 52-76. The effective media shall not
be less than 4.6 square feet of media per 1.0 square foot of filter face area, and shall
contain not less than 15 pleats per linear foot. Initial resistance at 500 fpm approach shall
not exceed 0.28” wg.

N. Dampers – Provide Class 1 rated, ultra low leak dampers (less than 3 cfm/sq ft. @ 1” w.g.) as
indicated on the unit drawings. Low leakage dampers shall have extruded aluminum airfoil
blades. Flat or formed metal blades are not acceptable. The damper blade shall incorporate
santoprene rubber edge seals and zinc plated or stainless steel tubular steel shaft for a non-slip
operation. Shaft bearings shall be spherical – non corrosive nylon to eliminate friction and any
metal to metal contact. Damper jamb seals shall be UV rated, nylon glass reinforced or stainless
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steel spring arcs designed for a minimum air leakage and smooth operation. Damper linkage shall 
be concealed within a 16 gauge galvanized steel frame. Actuator provide by Controls Contractor 
under a separate bid.  

O. Airflow stations- Provide piezometer rings built into each fan in the array piped direct to the
exterior of the unit.

2.11 ELECTRICAL POWER AND CONTROLS

G. All electrical and automatic control devices not previously called out or listed below are to be
furnished and installed in the field by OTHERS.

H. All wiring shall be (75°C) Insulated copper wires.

I. The unit shall feature a mounted permanent nameplate displaying at a minimum the
manufacturer, serial number, model number and current and amps voltage.  The unit must have
an ETL or UL Listing and bear the appropriate mark.

J. Conduit shall consist of a combination of EMT or flexible metal conduit as required. Liquidtite
flexible metal conduit may be used outside the air tunnel for wet locations.

K. The fan motor shall be wired to a motor disconnect mounted on unit exterior.

L. Unit Convenience Features

1. Each section shall be equipped with a vapor resistant LED light with guard.
2. Lights shall be controlled by one light switch mounted adjacent to the supply air fan

access door.
3. Furnish a 120 volt GFI duplex convenience outlet on the exterior of the unit next to fan

sections as indicated on the unit drawing.
4. All lights, switches and outlets shall be wired to a fused or non-fused disconnect for a

separate 120 volt external source.

C. COMBINATION VARIABLE FREQUENCY DRIVE / DISCONNECT (VFD) FOR MOTORS
50 HP AND LESS

(1) Manufacturers

a. Danfoss Graham VLT 6000 Series, Reliance, Yaskawa, Emerson, ABB, or approved
equal.

(2) General

a. Furnish complete variable frequency VFDs as specified herein for the fans and pumps
designated on the drawing schedules to be variable speed.  All standard and optional
features shall be included within the VFD enclosure, unless otherwise specified.  VFD

E: Piping/tubing
not included.

E:  VFD's furnished
and field installed 
by others.
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shall be housed in a metal NEMA enclosure of type according to the installation and 
operating conditions at the job site.  The VFD’s UL listing shall allow mounting in 
plenum or other air handling compartments. If a NEMA 12 enclosure is required for the 
plenum rating, the manufacturer must supply a NEMA 12 rated VFD. 

b. The VFD shall have integral disconnecting means to disconnect power to device in
accordance with NEC.

c. The VFD shall convert incoming fixed frequency three-phase AC power into a variable
frequency and voltage for controlling the speed of three-phase AC motors.  The motor
current shall closely approximate a sine wave.  Motor voltage shall be varied with
frequency to maintain desired motor magnetization current suitable for centrifugal pump
and fan control and to eliminate the need for motor derating.

d. With the motor’s rated voltage applied to the VFD input, the VFD shall allow the motor
to produce full rated power at rated amps, RMS fundamental volts, and speed without
using the motor’s service factor. VFDs utilizing sine weighted/coded modulation (with
or without 3rd 

 
harmonic injection) must provide data verifying that the motors will not

draw more than full load current during full load and full speed operation.

e. The VFD shall include an input full-wave bridge rectifier and maintain a fundamental
power factor near unity regardless of speed or load.

f. The VFD and options shall be tested to ANSI/UL Standard 508.  The complete VFD,
including all specified options, shall be assembled by the manufacturer, which shall be
UL-508 certified for the building and assembly of option panels. Assembly of the option
panels by a third-party panel shop is not acceptable.  The appropriate UL stickers shall
be applied to both the VFD and option panel, in the case where these are not contained in
one panel. When these VFDs are to be located in Canada, CSA or C-UL certifications
shall apply.  Both VFD and option panel shall be manufactured in ISO 9001 certified
facilities.

g. The VFD shall have a dual 5% DC link reactor on the positive and negative rails of the
DC bus to minimize power line harmonics and protect the drive from power line
transients.  The reactor shall be non-saturating (linear) to provide full harmonic filtering
throughout the entire load range.  VFDs with saturating (non-linear) DC link reactors
shall require an additional3% AC line reactor to provide acceptable harmonic
performance at full load, where harmonic performance is most critical.

h. The VFD’s full load amp rating shall meet or exceed NEC Table 430-150.  The VFD
shall be able to provide full rated output current continuously, 110% of rated current for
60 seconds and 160% of rated current for up to 0.5 second while starting.

i. The VFD shall be able to provide full torque at any selected frequency from 29 Hz to
base speed to allow driving direct drive fans without derating.

102�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-23

j. An automatic energy optimization selection feature shall be provided standard in the
VFD.  This feature shall automatically and continually monitor the motor’s speed and
load and adjust the applied voltage to maximize energy savings and provide up to an
additional 3% to 10% energy savings.

k. Input and output power circuit switching shall be able to be accomplished without
interlocks or damage to the VFD.  Switching rate may be up to 1 time per minute on the
input and unlimited on the output.

l. An automatic motor adaptation test algorithm shall measure motor stator resistance and
reactance to optimize performance and efficiency.  It shall not be necessary to run the
motor or de-couple the motor from the load to run the test.

m. Galvanic and/or optical isolation shall be provided between the VFD’s power circuitry
and control circuitry to ensure operator safety and to protect connected electronic control
equipment from damage caused by voltage spikes, current surges, and ground loop
currents.  VFDs not including either galvanic or optical isolation on both analog I/O and
discrete I/O shall include additional isolation modules.

n. VFD shall minimize the audible motor noise through the used of an adjustable carrier
frequency.  The carrier frequency shall be automatically adjusted to optimize motor and
VFD efficiencies while reducing motor noise.

o. VFD supplier shall coordinate with motor supplier to ensure that all motors 20
horsepower and greater are provided with grounding bushings.

(3) Protective Features

a. A minimum of Class 20 I
2
t electronic motor overload protection for single motor

applications and thermal-mechanical overloads for multiple motor applications shall be
provided.

b. Protection against input transients, loss of AC line phase, output short circuit, output
ground fault, overvoltage, undervoltage, VFD overtemperature and motor
overtemperature.  The VFD shall display all faults in plain English. Codes are not
acceptable.

c. Protect VFD from sustained power or phase loss.  The VFD shall provide full rated
output with an input voltage as low as 90% of the nominal.  The VFD will continue to
operate with reduced output with an input voltage as low as 164 V AC for 208/230-volt
units, 313 V AC for 460-volt units, and 394 volts for 600 volts units.

d. The VFD shall incorporate a motor preheat circuit to keep the motor warm and prevent
condensation build up in the stator.

e. VFD package shall include semi-conductor rated input fuses to protect power
components.
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f. To prevent breakdown of the motor winding insulation, the VFD shall be designed to
comply with IEC Part 34-17.  Otherwise the VFD manufacturer must ensure that inverter
rated motors are supplied.

g. VFD shall include a “signal loss detection” circuit to sense the loss of an analog input
signal such as 4 to 20 mA or 2 to 10 V DC, and shall be programmable to react as
desired in such an instance.

h. VFD shall function normally when the keypad is removed while the VFD is running and
continue to follow remote commands.  No warnings or alarms shall be issued as a result
of removing the keypad.

i. VFD shall catch a rotating motor operating forward or reverse up to full speed.

j. VFD shall be rated for 100,000 amp interrupting capacity (AIC).

k. VFD shall include current sensors on all three output phases to detect and report phase
loss to the motor.  The VFD will identify which of the output phases is low or lost.

l. VFD shall continue to operate without faulting until input voltage reaches 300 V AC on
208/230-volt units, 539 V AC on 460-volt units, and 690 volts on 600-volt units.

(4) Interface Features

a. Hand/Start, Off/Stop and Auto/Start selector switches shall be provided to start and stop
the VFD and determine the speed reference.

b. The VFD shall be able to be programmed to provide a 24 V DC output signal to indicate
that the VFD is in Auto/Remote mode.

c. The VFD shall provide digital manual speed control. Potentiometers are not acceptable.

d. Lockable, alphanumeric backlit display keypad can be remotely mounted up to 10 feet
away using standard 9-pin cable.

e. The keypads for all sizes of VFDs shall be identical and interchangeable.

f. To set up multiple VFDs, it shall be possible to upload all setup parameters to the VFD’s
keypad, place that keypad on all other VFDs in turn and download the setup parameters
to each VFD.  To facilitate setting up VFDs of various sizes, it shall be possible to
download from the keypad only size independent parameters.

g. Display shall be programmable to display in 9 languages including English, Spanish and
French.

h. The display shall have four lines, with a minimum of 20 characters on three lines and a
minimum of eight large characters on one line.
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i. A red FAULT light, a yellow WARNING light and a green POWER-ON light shall be
provided.  These indications shall be visible both on the keypad and on the VFD when
the keypad is removed.

j. A quick setup menu with factory preset typical HVAC parameters shall be provided on
the VFD eliminating the need for macros.

k. As a minimum, the following points shall be controlled and/or accessible:

1) VFD Start/Stop
2) Speed reference
3) Fault diagnostics
4) Meter points

(a) Motor power in HP
(b) Motor power in kW
(c) Motor kW-hr
(d) Motor current
(e) Motor voltage
(f) Hours run
(g) Feedback signal #1
(h) Feedback signal #2
(i) DC link voltage
(j) Thermal load on motor
(k) Thermal load on VFD
(l) Heatsink temperature

l. Four additional Form C 230-volt programmable relays shall be available for factory or
field installation within the VFD.

m. Two set-point control interface (PID control) shall be standard in the unit.  VFD shall be
able to look at two feedback signals, compare with two set-points and make various
process control decisions.

n. Floating point control interface shall be provided to increase/decrease speed in response
to contact closures.

o. Four simultaneous displays shall be available.  They shall include frequency or speed,
run time, output amps and output power.  VFDs unable to show these four displays
simultaneously shall provide panel meters.

p. Sleep mode shall be provided to automatically stop the VFD when its speed drops below
set “sleep” level for a specified time.  The VFD shall automatically restart when the
speed command exceeds the set “wake” level.

q. The sleep mode shall be functional in both follower mode and PID mode.

r. Run permissive circuit shall be provided to accept a “system ready” signal to ensure that
the VFD does not start until dampers or other auxiliary equipment are in the proper state
for VFD operation.  The run permissive circuit shall also be capable of sending an output

105�OF�110



UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-26

signal as a start command to actuate external equipment before allowing the VFD to 
start. 

s. The following displays shall be accessible from the control panel in actual units:
Reference Signal Value in actual units, Output Frequency in Hz or percent, Output
Amps, Motor HP, Motor kW, kWhr, Output Voltage, DC Bus Voltage, VFD
Temperature in degrees, and Motor Speed in engineering units per application (in GPM,
CFM, etc.).  VFD will read out the selected engineering unit either in a linear, square or
cubed relationship to output frequency as appropriate to the unit chosen.

t. The display shall be programmed to read in inches of water column (in-wg) for an air
handler application, pressure per square inch (psi) for a pump application, and
temperature (0F) for a cooling tower application.

u. VFD shall be able to be programmed to sense the loss of load and signal a no
load/broken belt warning or fault.

v. If the temperature of the VFD’s heat sink rises to 80°C, the VFD shall automatically
reduce its carrier frequency to reduce the heat sink temperature.  If the temperature of the
heat sink continues to rise the VFD shall automatically reduce its output frequency to the
motor. As the VFD’s heat sink temperature returns to normal, the VFD shall
automatically increase the output frequency to the motor and return the carrier frequency
to its normal switching speed.

w. The VFD shall have temperature controlled cooling fans for quiet operation and
minimized losses.

x. The VFD shall store in memory the last 10 faults and related operational data.

y. Eight programmable digital inputs shall be provided for interfacing with the systems
control and safety interlock circuitry.

z. Two programmable relay outputs, one Form C 240 V AC, one Form A 30 V AC, shall be
provided for remote indication of VFD status.

aa. Three programmable analog inputs shall be provided and shall accept a direct-or-reverse 
acting signal.  Analog reference inputs accepted shall include two voltages (0 to 10 V 
DC, 2 to 10 V DC) and one current (0 to 20 mA, 4 to 20 mA) input. 

bb. Two programmable 0 to 20 mA analog outputs shall be provided for indication of VFD 
status.  These outputs shall be programmable for output speed, frequency, current and 
power.  They shall also be programmable to provide a selected 24 V DC status 
indication. 

cc. Under fire mode conditions, the VFD shall be able to be programmed to automatically
default to a preset speed.

dd. On motors connected to variable frequency drives, 20hp or greater in size.  Provide
grounding bushings to prevent arcing.
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(5) Interface with Building Automation System/Direct Digital Control System

a. VFD manufacturer shall provide an interface to the BAS/DDC system.  Manufacturer
shall coordinate as required with the Controls Contractor.  Provide Bacnet, Lonworks,
FLN, Modbus, or any other interface required for a complete and operational system.

b. Provide mode of operation to BAS/DDC system (hand, off, auto, etc.).  BAS/DDC
graphic shall highlight or produce pop-up graphic when VFD is in hand or off.  Also,
provide all points to BAS/DDC identified in section (4).K of this Specification.

(6) Adjustments

a. VFD shall have an adjustable carrier frequency in steps of not less than 0.1 kHz to allow
tuning the VFD to the motor.

b. Sixteen preset speeds shall be provided.

c. Four acceleration and four deceleration ramps shall be provided.  Accel and decel time
shall be adjustable over the range from 0 to 3,600 seconds to base speed. The shape of
these curves shall be automatically contoured to ensure no-trip acceleration and
deceleration.

d. Four current limit settings shall be provided.

e. If the VFD trips on one of the following conditions, the VFD shall be programmable for
automatic or manual reset: under voltage, overvoltage, current limit and inverter
overload.

f. The number of restart attempts shall be selectable from 0 through 20 or infinitely and the
time between attempts shall be adjustable from 0 through 600 seconds.

g. An automatic “on delay” may be selected from 0 to 120 seconds.

(7) Service Conditions

a. Ambient temperature, -10 to 40°C (14 to 104°F), without derating.

b. 0 to 95% relative humidity, non-condensing.

c. Elevation to 3,300 feet without derating.

d. AC line voltage variation, -10 to +10% of nominal with full output.

e. No side clearance shall be required for cooling of any units. All power and control
wiring shall be done from the bottom.

(8) Quality Assurance
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a. To ensure quality and minimize infantile failures at the jobsite, the complete VFD shall
be tested by the manufacturer.  The VFD shall operate a dynamometer at full load and
speed and shall be cycled during the test.

b. All optional features shall be functionally tested at the factory for proper operation.

(9) Submittals

a. Submit manufacturer’s performance data including dimensional drawings, power circuit
diagrams, installation and maintenance manuals, warranty description, VFD’s FLA
rating, certification agency file numbers and catalog information.

The specification lists the minimum VFD performance requirements for this project.
Each supplier shall list any exceptions to the specification.  If no departures from the
specification are identified, the supplier shall be bound by the specification.

a. Harmonic filtering.  The seller shall, with the aid of the buyer’s electrical power single
line diagram, providing the data required by IEEE-519, perform an analysis to initially
demonstrate the supplied equipment will met the IEEE standards after installation.  If, as
a result of the analysis, it is determined that additional filter equipment is required to
meet the IEEE recommendations, then the cost of such equipment shall be included in
the bid. A harmonic analysis shall be submitted with the approval drawings to verify
compliance with the latest version of IEEE-519 voltage and current distortion limits as
shown in table 10.2 and 10.3 at the point of common coupling (PCC).  The PCC shall be
defined as the consumer–utility interface or primary side of the main distribution
transformer.

(10) Start-Up Service

a. The manufacturer shall provide on-site start-up commissioning of the VFD and its
optional circuits by a factory certified service technician who is experienced in start-up
and repair services.  Sales personnel and other agents who are not factory certified shall
not be acceptable as commissioning agents.  Start-up services shall include checking for
verification of proper operation and installation for the VFD, its options and its interface
wiring to the building automation system.  Provide start-up report to Engineer.

(11) Warranty

a. The VFD shall be warranted by the manufacturer for a period of 36 months from date of
shipment.  The warranty shall include parts, labor, travel costs and living expenses
incurred by the manufacturer to provide factory authorized on-site service.  The warranty
shall be provided by the VFD manufacturer.

(12) Examination

a. Contractor to verify that job site conditions for installation meet factory recommended
and code-required conditions for VFD installation prior to start-up, including clearance
spacing, temperature, contamination, dust, and moisture of the environment.  Separate
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conduit installation of the motor wiring, power wiring, and control wiring, and 
installation per the manufacturer’s recommendations shall be verified. 

b. The VFD is to be covered and protected from installation dust and contamination until
the environment is cleaned and ready for operation. The VFD shall not be operated while
the unit is covered.

2. FACTORY START-UP REPORTS

A. Provide factory start-up on site by a factory representative (not a third-party contractor) for all
HVAC equipment, including pumps, VFD’s, boilers, chillers, cooling towers, heat pumps,
rooftop units, etc.  Submit factory start-up reports to the Engineer. The Mechanical Contractor
and the Controls Contractor shall have a representative on site to correct all deficiencies noted by
the factory representative.  For each deficiency noted, documentation of corrective action taken
shall be submitted to Engineer.

B. At a minimum, the report submitted to the Engineer shall include the following data:

(1) Air Handling Units

a. Fan bearings lubrication
b. Fan not vibrating
c. Fan motor volts / amps
d. Fan belt tension, if applicable
e. Sheave alignment, if applicable
f. Coils clean
g. Filters clean
h. Fan rotation direction
i. Review piping connections to determine supply and return flows are in the right

direction.
j. Review unit installation is in accordance with the manufacturer's requirements.

END OF SECTION 230200
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UNIT RELEASE FORM

1427 NW 3rd St, Oklahoma City, OK 73106 PH: (405) 415‐9230 Fax: (405) 415‐9231

Date:

To:  ClimateCraft Inside Sales Department Fax: (405) 415‐9231
Email: release@climatecraft.com

From: (Rep Firm)
(Rep Name)

Job Name:

I authorize the release of the following units into your production schedule for shipment by the
requested dates as noted

NOTE: If you are providing customer furnished parts for these units, ClimateCraft will send a
no cost purchase order to your office with instructions regarding shipment, delivery date
and tagging.  Parts should arrive at ClimateCraft no later than 30‐days prior to the
scheduled ship date of the unit.  Ship dates may be affected if problems arise during
the credit approval process.

VERBAL MESSAGES, NOTATIONS ON PURCHASE ORDERS, ETC. ARE NOT CONSIDERED VALID FORMS OF

RELEASE.  THIS SHEET, ALONG WITH APPROVED SUBMITTALS AND AN UP TO DATE PURCHASE ORDER, 

MUST EITHER BE E‐MAILED OR FAXED TO CLIMATECRAFT AND ACKNOWLEDGED IN ORDER TO ENSURE A 

SPACE IN THE PRODUCTION SCHEDULE

UK Lafferty Hall Fine Arts Guignol Bldg. HVAC

Signed:

r Equipment Company (Louisville‐Lexingto

SERIAL NUMBER UNIT TAG REQUESTED SHIP DATE
29536
29537

AHU‐1 (Lafferty)
AHU‐1 (Fine Arts)
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Quotation Bill of Material 
 

Item Qty Product Information 

   

1 1 ACH580-BCR-088A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 88 

amps (30 HP) at 208 VAC three phase. 

 

Equipment Tag: Lafferty Supply 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

2 1 ACH580-VCR-059A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Vertical).  Rated for 

59.4 amps (20 HP) at 208 VAC three phase. 

 

Equipment Tag: Lafferty Return 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

3 1 ACH580-BCR-114A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 114 

amps (40 HP) at 208 VAC three phase. 

 

Equipment Tag: Fine Arts Supply 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

4 1 ACH580-BCR-088A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 88 

amps (30 HP) at 208 VAC three phase. 

 

Equipment Tag: Fine Arts Return 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

  Terms:   
• FOB ABB Factory 
• Proposal valid for 30 days from quotation date 
• ABB Inc. Standard Terms and Conditions of Sale apply 
• Proposal based upon acceptance of Clarifications and Exceptions 

to Specifications and Terms provide later in this quotation 

 

 

    

 



 Submittal Schedule 
 

This schedule includes the products supplied as part of this submittal. 

Schedule Motor Data1 Drive Data 

Item Qty Tag HP FLA Volts Product ID HP Amps Volts 

1 1 
Lafferty 
Supply 

30 88 ACH580-BCR-088A-2+F267 30 88  

2 1 
Lafferty 
Return 

20 59.4 
208 
VAC 

ACH580-VCR-059A-2+F267 20 59.4  

3 1 
Fine Arts 
Supply 

40 114 
208 
VAC 

ACH580-BCR-114A-2+F267 40 114  

4 1 
Fine Arts 
Return 

30 88 
208 
VAC 

ACH580-BCR-088A-2+F267 30 88  

Notes: 1. AC motor data is per National Electrical Code Table 430.250 for typical motors used in most 
applications.  It is provided as typical data only.  DC motor data is per typical industry 
standards.  Actual motor data may vary 

  
 

208 
VAC 

208 
VAC 

208 
VAC 

208 
VAC 

208 
VAC 



 Clarifications and Exceptions to Specification and 

Terms 
 

The comments and clarifications that follow are offered in response to the specification 

items identified below.  Please refer to the specification section and paragraph indicated.  

Any contract executed based on this proposal is done based acceptance of the exceptions 

noted herein. 

 

Item ID Title Clarifications and Exceptions 

   

   

   

   

   

   

   

   

   

   

 
 



 Submittal Schedule Details for Lafferty Supply 

Item Tag / Equipment ID Product ID 

1 Lafferty Supply ACH580-BCR-088A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  88A 
Enclosure:  UL (NEMA) Type 1 

Nominal Horsepower:  30 HP 
Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 

Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  110 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…#2/0 
6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-ft; #6…#4: 

3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 2,554 749 Consult Factory Consult Factory 

  



 
Submittal Schedule Details for Lafferty Return 

Item Tag / Equipment ID Product ID 

2 Lafferty Return ACH580-VCR-059A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  59.4A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  20 HP 

Frame Size:  R3 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Vertical) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  80 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#14…#1/0 

#14...#1: 5.2 lbf-in; #1/0: 6.3 
lbf-in 

#14…#2/0 

#14...#10: 35 lbf-in; #8...2/0: 
110 lbf-in 

 #14…#2 

#14…#10: 2.9 lbf-ft; #6…#4: 
3.8 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

56.8 
(1443) 

8.4 
(214) 

12.0 
(305) 

86 
(39) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 1,800 528 105 178.4 

  



 
Submittal Schedule Details for Fine Arts Supply 

Item Tag / Equipment ID Product ID 

3 Fine Arts Supply ACH580-BCR-114A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  114A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  40 HP 

Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  150 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…300MCM 
25.1 lbf-ft 

 #14…#1/0 

#14…#8: 1.7 lbf-ft; #6…#4: 
3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 3,355 984 Consult Factory Consult Factory 

  



 
Submittal Schedule Details for Fine Arts Return 

Item Tag / Equipment ID Product ID 

4 Fine Arts Return ACH580-BCR-088A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  88A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  30 HP 

Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  110 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…#2/0 
6 lbf-ft 

 #14…#1/0 

#14…#8: 1.7 lbf-ft; #6…#4: 
3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 2,554 749 Consult Factory Consult Factory 

  



 

 

 



 —  
PRODUCT OVERVIEW 

ACH580-01/-31 
 

The ACH580 drive sets new standards in both simplicity and reliability, and ensures 

smooth, energy-efficient operation of your HVAC systems in normal and mission-critical 

situations.   

 
ACH580-01, wall-mounted base drives 
The ACH580-01 wall-mounted drives are available from 1 to 100 HP at 208/240 V, 1 to 350 HP at  
480 V, and 2 to 250 HP at 575 V.  The ACH580-01 drives are available in UL (NEMA) Type 1 and 12 configurations.  
In standard installations, the drive is mounted directly onto a wall and uses the provided conduit box.  Conduit 
openings are provided for bottom conduit entry & exit.  For mounting in a customer-supplied cabinet, the conduit 
box may be removed. The drive has a 100 kA SCCR rating when paired with appropriately sized upstream fuses. 
 
ACH580-31, ultra low harmonic wall-mounted base drives 
The ACH580-31 wall-mounted drives are available from 5 to 75 HP @208/230v and 5 to 400 HP @ 480 V. The 
ACH580-31 are available in UL (NEMA) Type 1 and 12 configurations. In standard installations, the drive is mounted 
directly onto a wall and uses the provided conduit box. Conduit openings are provided for bottom conduit entry 
and exit. For mounting in a customer-supplied cabinet, the conduit plate may be removed. 

 
Features for HVAC 
The ACH580 comes standard with an intuitive control panel used to configure, control, and monitor the drive.  An 
optional Bluetooth control panel allows the drive to be configured via the control panel or the DriveTune app. 
 
A robust HVAC firmware package provides drive, motor, and application protection features.  Examples of drive 
protection features include undervoltage, overvoltage, overcurrent, and ground fault protection.  The ACH580 also 
has a variety of motor protection features including overload and stall protections.   
 
Application specific features, such as accepting four separate start interlocks (safeties), along with broken belt 
detection, are also included.  The drive includes BACnet MS/TP, Modbus RTU, and Johnson N2 as standard.  
Additional protocols, such as BACnet/IP and LonWorks , are available with optional fieldbus adapters.   

 



 

Technical specifications 
 

Product compliance (complete list on following page) 

ACH580-01/-31 CE, UL, cUL, and EAC 

Supply connection 

Input voltage (U1) 
   ACH580-xx-xxxA-2 
   ACH580-xx-xxxA-4 
   ACH580-xx-xxxA-6 
Input voltage tolerance 
Phase 

 
208/230V 
480V 
600V 
+10% / -15% 
3-phase (1-phase, 240 V) 

Frequency 48 to 63 Hz 

Line Limitations Max ±3% of nominal phase to phase input voltage  

Power Factor (cos φ) at nominal load  
ACH580-01 
ACH580-31 

 
0.98  
1.0 

Efficiency at rated power 
ACH580-01 
ACH580-31 

 
98.0% 
96.5% 

Power Loss Approximately 2% of rated power 

Motor connection 

Supported motor control Scalar and vector 

Supported motor types 
Asynchronous motor, permanent magnet motor 
(vector), SynRM (vector) 

Voltage 3-phase, from 0 to supply voltage 

Frequency 0 to 500 Hz 

Short Term Overload Capacity Variable Torque 110% for 1 min/10min 

Peak Overload Capacity  
Variable Torque 

1.35 for 2 second  
(2 sec / 10 min) 

Switching Frequency 
2, 4, 8 or 12 kHz 
Automatic fold back in case of overload 

Acceleration/Deceleration Time 0 to 1800 s 

Short Circuit Current Rating (SCCR) 100 ka with fusing 

Inputs and outputs (drive) 

2 analog inputs 
Selection of Current/Voltage input mode is user 
programmable. 

Voltage reference 0 (2) to 10 V, Rin > 200 kΩ 

Current reference 0 (4) to 20 mA, Rin = 100 Ω 

Potentiometer reference value 10 V ±1% max. 20 mA 

2 analog outputs 
AO1 is user programmable 
for current or voltage. 
AO2 current 

Voltage reference 0 to 10 V, Rload: > 100 kΩ 

Current reference 0 to 20 mA, Rload: < 500 Ω 

Applicable potentiometer 1 kΩ to 10 kΩ 

Internal auxiliary voltage 24 V DC ±10%, max. 250 mA 

Accuracy +/- 1% full scale range at 25°C (77°F) 

Output updating time 2 ms 

6 digital inputs 
 

12 to 24 V DC, 10 to 24 V AC,  
Connectivity of PTC sensors supported by a single 
digital input. 
PNP or NPN connection  
(5 DIs with NPN connection). 



Programmable 

Input Updating Time  2 ms 

3 relay outputs 
 

Maximum switching voltage  
250 V AC/30 V DC. 
Maximum continuous current 2 A rms. 
Programmable, Form C 

Adjustable filters on analog inputs and outputs  

All control inputs isolated from ground and power  

Operation  

Air temperature 

0 to -15 °C (32 to 5 °F). 
-15 to +50 °C (5 to 122 °F):  
No frost allowed. 
Output derated above +40 °C (104 °F) 

Installation site altitude 
0 to 4000 m (13123 ft)  
above sea level   
Output derated above 1000 m (3281 ft) 

Relative humidity 

5 to 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric pressure 
70 to 106 kPa (10.2 to 15.4 PSI) 
 0.7 to 1.05 atmospheres 

Vibration Risk category IV Certified (IBC 2018) 

Environmental protections  

Chemical Gasses Class 3C2 

Solid Particles 
Class 3S2 
No conductive dust allowed 

Pollution degree  (IEC/EN 61800-5-1) Pollution degree 2 

Product compliance  

Standards and directives Low Voltage Directive 2006/95/EC 
EMC Directive 2004/108/EC 
60721-3-3: 2002 
60721-3-1:1997 
Quality assurance system ISO 9001 and 
Environmental system ISO 14001 
CE, UL, cUL, and EAC approvals 
Galvanic isolation according to PELV 
RoHS2 (Restriction of Hazardous Substances) 
EN 61800-5-1: 2007; IEC/EN 61000-3-12; 
EN61800-3: 2017 + A1: 2012 Category C2 
(1st environment restricted distribution); 
Safe torque off (EN 61800-5-2) 
BACnet Testing Laboratory (BTL) 
Seismic (IBC, OSHPD) 
Plenum (ACH580-01 only) 

EMC (according to EN61800-3) 
ACH580-01 and ACH580-31 class C2 
(1st environment restricted distribution) 



 

Storage (in Protective Shipping Package)  

Air Temperature -40 to +70 °C (-40 to +158 °F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Chemical Gasses Class 1C2 

Solid Particles 
Class 1S2 
Contact ABB regarding Class 1S3 

Atmospheric pressure 
70 to 106 kPa 
0.7 to 1.05 atmospheres 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Transportation (in Protective Shipping Package)  

Air Temperature -40° to 70°C (-40° to 158°F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric Pressure 
60 to 106 kPa (8.7 to 15.4 PSI) 
0.6 to 1.05 atmospheres 

Free  Fall 

R1: 76 cm (30 in) 
R2: 61 cm (24 in) 
R3: 46 cm (18 in) 
R4: 31 cm (12 in) 
R5: 25 cm (10 in) 

Chemical Gasses Class 2C2 

Solid Particles Class 2S2 

Shock/ Drop (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

 



— 
Feature overview

 
 

Communication  

Protocols as standard (EIA-485): BACnet MS/TP, Modbus RTU, 
Johnson Controls N2 

Available as plug-in options: BACnet/IP, Modbus TCP, PROFIBUS-

DP, DeviceNet, EtherNet/IP, LonWorks (coming 2019) 
 

Application functions  

Start interlock 

Delayed start 

Run permissive (damper monitoring) 
Override operation mode 

Real-time clock (scheduling) 

PID controllers for motor and process 

Motor flying start 

Motor preheating 

Energy optimizer and calculators 
Timer 

2 or 3 wire start/stop 

Ramp to stop 
2 independent adjustable accel/decel ramp 

 

Protection functions  

Overvoltage controller 

Undervoltage controller 

Motor earth-leakage monitoring 
Motor short-circuit protection 

Motor overtemperature protection 

Output and input switch supervision 
Motor overload protection (UL508C) 

Phase-loss detection (both motor and supply) 

Under load supervision (belt loss detection) 
Overload supervision 

Stall protection 

Loss of reference 
Panel loss 

Ground fault 

External events 
Overcurrent 

Current limit regulator 

Transient/Surge protection (MOV and choke) 
 

 

 

 

 

Panel functions 

First start assistant 

Primary settings for HVAC applications 

Hand-Off-Auto operation mode 
HVAC quick set-up 

Includes Day, Date and Time 

Operator Panel Parameter Backup (read/write) 
Full Graphic and Multilingual Display for Operator Control, 

Parameter Set-Up and Operating Data Display: 

- Output Frequency (Hz)  

- Speed (RPM)      

- Motor Current 

- Calculated % Motor Torque 

- Calculated Motor Power (kW) 

- DC Bus Voltage 

- Output Voltage 

- Heatsink Temperature 

- Elapsed Time Meter (resettable)  

- kWh (resettable) 

- Input / Output Terminal Monitor 

- PID Actual Value (Feedback) & Error Fault Text 

- Warning Text 

- Three (3) Scalable Process Variable Displays 

- User-Definable Engineering Units 

 

Motor control features 

Scalar (V/Hz) and vector modes of motor control 

V/Hz shapes 

- Linear 

- Squared 

Energy optimization 

IR compensation 
Slip compensation 

Three (3) Critical Frequency Lockout Bands 

 
PID control 

One (1) Process PID 

Four (4) Integral Independent Programmable PID 
Setpoint Controllers (Process and External) 

External Selection between Two (2) Sets of Process 

PID Controller Parameters 

PID Sleep/Wake-Up 

 



 

— 
Control panel features 

 
The ACH580 Assistant Control Panel features: 

- Intuitive to operate 

- Primary Setting menu to ease drive commissioning 

- Real-time clock 

- Diagnostic and maintenance functions 

- Full-graphic display, including chart, graph, and meter options 

- 21 editable home views 

- USB interface for PC and tool connection as standard 

- Parameters are alpha-numeric 

- North American version supports 14 languages as standard 

- Dedicated “Help” key 

- 4 user sets 

- Parameter are stored in control panel memory for later transfer to other drives or for backup of a particular system 

- Back-up and restore parameters and/or motor data 

- Automatic back-up 2 hours after parameter change 

- Modified parameter display 

- Creates unique short menu 

- Shows parameters that differ from the default 

- Bluetooth connectivity for use with mobile device (requires +J429 option) 

 



— 
Cable connections 
 

 
The following illustrations show the ACH580-01 and ACH580-31 cable connection points for the base drive. The illustrations indicate 

the location of input and output power connections as well as equipment and motor grounding connection points. 

 

ACH580 drives are configured for wiring access from the bottom only.  At least three separate metallic 

conduits are required, one for input power, one for output power to the motor and one for control signals. 
 
 

 



 



 



— 
Control connections 

 



 

—  
PRODUCT OVERVIEW 

ACH580 E-Clipse Bypass 
 

The ACH580 drive sets new standards in both simplicity and reliability, and 

ensures smooth, energy-efficient operation of your HVAC systems in 

normal and mission-critical situations.   

 
The ACH580 with ABB E-Clipse bypass is an ACH580 HVAC Drive in an integrated UL (NEMA) Type 1, 12 or 3R enclosure 

with a bypass motor starter. The ACH580 with ABB E-Clipse bypass provides an input disconnect switch or circuit breaker 

with door mounted and interlocked operator (padlockable in the OFF position), a bypass starter, electronic motor overload 

protection, a door mounted control panel with graphical display for local control, provisions for external control connections, 

and serial communications capability. Configurations with the +F267 option include a drive service switch. 

 

UL (NEMA) Type 1 and 12 E-Clipse units are available from 1 to 100 HP at 208/230V, 1 to 350 HP at 460V, and 2 to 150 HP 

at 575V. UL (NEMA) Type 1 and 12 units are wall mounted from 1 to 200 HP.  

 

For outdoor applications, UL (NEMA) Type 3R E-Clipse unit are available from 1 to 100 HP at 208/230V, 1 to 350 HP at 

460V and 2 to 150 HP at 575V. Construction is sheet steel with a tough powder coat paint finish for corrosion resistance. A 

thermostatically controlled space heater and forced ventilated air cooling system are standard.  

 

The ACH580 with ABB E-Clipse bypass includes two contactors. One contactor is the bypass contactor, used to connect the 

motor directly to the incoming power line in the event that the ACH580 is out of service. The other contactor is the ACH580 

output contactor that disconnects the ACH580 from the motor when the motor is operating in the Bypass mode. The drive 

output contactor and the bypass contactor are electrically interlocked to prevent “back feeding”. 

 

The ACH580 with ABB E-Clipse bypass is a microprocessor-controlled “intelligent” system which features programmable 

Class 10, 20, or 30 overload curves, programmable underload (broken belt) and overload trip or indication. Also included as 

standard features are single-phase protection in bypass mode, programmable manual or automatic transfer to bypass, 

fireman’s override, smoke control, damper control, no contactor chatter on brown-out power conditions and serial 

communications. Should a drive problem occur, fast acting fuses exclusive to the ACH580 drive path disconnect the drive 

from the line prior to clearing upstream branch circuit protection, maintaining bypass capability. 

 



 

—  

Technical specifications 
 

Product compliance (complete list on following page) 

ACH580-VxR/BxR 
 

UL508A 
 

Supply connection 

Input voltage (U1) 
   ACH580-xx-xxxA-2 
   ACH580-xx-xxxA-4 
   ACH580-xx-xxxA-6 
Input voltage tolerance 
Phase 

 
208/240V 
480V 
600V 
+10% / -15% 
3-phase 

Frequency 48 to 63 Hz 

Line Limitations Max ±3% of nominal phase to phase input voltage  

Power Factor (cos φ) at nominal load  
ACH580-VxR 
ACH580-BxR 

 
0.98  
0.98  

Efficiency at rated power 
ACH580-VxR 
ACH580-BxR 

 
98.0% 
98.0% 

Power Loss Approximately 2% of rated power 

Motor connection 

Supported motor control Scalar and vector 

Supported motor types Asynchronous motor 

Voltage 3-phase, from 0 to supply voltage 

Frequency 0 to 500 Hz 

Short Term Overload Capacity Variable Torque 110% for 1 min/10min 

Peak Overload Capacity  
Variable Torque 

1.35 for 2 second  
(2 sec / 10 min) 

Switching Frequency 
2, 4, 8 or 12 kHz 
Automatic fold back in case of overload 

Acceleration/Deceleration Time 0 to 1800 s 

Short Circuit Current Rating (SCCR) 
 

 240V 480V 600V 

-VCR 100kA 100kA 10 kA 

-VDR* 100kA 100kA 100 kA 

-BCR 100kA 100kA 10 kA 

-BDR* 100kA 100kA 100 kA 

 
* External fuses are required for 100 kA rating as specified in the “Technical Data” section of User Manual 3AXD50000289554.  

 

 
 



 

—  

Technical specifications 
 

Inputs and outputs (drive) 

2 analog inputs Selection of Current/Voltage input mode is user programmable. 

Voltage reference 0 (2) to 10 V, Rin > 200 kΩ 

Current reference 0 (4) to 20 mA, Rin = 100 Ω 

Potentiometer reference value 10 V ±1% max. 20 mA 

2 analog outputs 
AO1 is user programmable 
for current or voltage. 
AO2 current 

Voltage reference 0 to 10 V, Rload: > 100 kΩ 

Current reference 0 to 20 mA, Rload: < 500 Ω 

Applicable potentiometer 1 kΩ to 10 kΩ 

Internal auxiliary voltage 24 V DC ±10%, max. 250 mA 

Accuracy +/- 1% full scale range at 25°C (77°F) 

Output updating time 2 ms 

6 digital inputs 
 

12 to 24 V DC, 10 to 24 V AC,  
Connectivity of PTC sensors supported by a single digital input. 
PNP or NPN connection  
(5 DIs with NPN connection). 
Programmable 

Input Updating Time  2 ms 

3 relay outputs 
 

Maximum switching voltage  
250 V AC/30 V DC. 
Maximum continuous current 2 A rms. 
Programmable, Form C 

Contact material Silver Tin Oxide (AgSnO2) 

PTC, PT100 and PT1000 
 

Any of the analog inputs, or digital input 6, are configurable for PTC 
with up to 6 sensors. 

Adjustable filters on analog inputs and outputs  

All control inputs isolated from ground and power  

Operation  

Air temperature 

0 to -15 °C (32 to 5 °F). 
-15 to +50 °C (5 to 122 °F):  
No frost allowed. 
Output derated above +40 °C (104 °F) 

Installation site altitude 
0 to 1000 m (3281 ft)  
above sea level   
Output derated above 1000 m (3281 ft) 

Relative humidity 
5 to 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of corrosive gasses 

Atmospheric pressure 
70 to 106 kPa (10.2 to 15.4 PSI) 
 0.7 to 1.05 atmospheres 

Siesmic Risk category IV Certified (IBC 2018) 

 

 



— 
Feature overview

 
 
Communication  
Protocols as standard (EIA-485): BACnet MS/TP, Modbus 
RTU, Johnson Controls N2 
Available as plug-in options: BACnet/IP, Modbus TCP, 
PROFIBUS-DP, DeviceNet, EtherNet/IP 
 
Application functions  
Start interlock 
Delayed start 
Run permissive (damper monitoring) 
Override operation mode 
Real-time clock (scheduling) 
PID controllers for motor and process 
Motor flying start 
Motor preheating 
Energy optimizer and calculators 
Timer 
2 or 3 wire start/stop 
Ramp to stop 
2 independent adjustable accel/decel ramp 
 
Protection functions  
Overvoltage controller 
Undervoltage controller 
Motor earth-leakage monitoring 
Motor short-circuit protection 
Motor overtemperature protection 
Output and input switch supervision 
Motor overload protection (UL508C) 
Phase-loss detection (both motor and supply) 
Under load supervision (belt loss detection) 
Overload supervision 
Stall protection 
Loss of reference 
Panel loss 
Ground fault 
External events 
Overcurrent 
Current limit regulator 
Transient/Surge protection (MOV and choke) 
 
 
 
 
 
 
 
 
Panel functions 
First start assistant 
Primary settings for HVAC applications 
Hand-Off-Auto operation mode 
HVAC quick set-up 
Includes Day, Date and Time 
Operator Panel Parameter Backup (read/write) 
Full Graphic and Multilingual Display for Operator Control, 
Parameter Set-Up and Operating Data Display: 

- Output Frequency (Hz)  
- Speed (RPM)      
- Motor Current 
- Calculated % Motor Torque 
- Calculated Motor Power (kW) 
- DC Bus Voltage 
- Output Voltage 
- Heatsink Temperature 
- Elapsed Time Meter (resettable)  
- kWh (resettable) 
- Input / Output Terminal Monitor 
- PID Actual Value (Feedback) & Error Fault Text 
- Warning Text 

- Three (3) Scalable Process Variable Displays 
- User-Definable Engineering Units 

 
Motor control features 
Scalar (V/Hz) and vector modes of motor control 
V/Hz shapes 

- Linear 
- Squared 

Energy optimization 
IR compensation 
Slip compensation 
Three (3) Critical Frequency Lockout Bands 
 
PID control 
One (1) Process PID 
Four (4) Integral Independent Programmable PID 
Setpoint Controllers (Process and External) 
External Selection between Two (2) Sets of Process 
PID Controller Parameters 
PID Sleep/Wake-Up 
 



 

— 
Control panel features 
 
The ACH580 Assistant Control Panel features: 

- Intuitive to operate 

- Primary Setting menu to ease drive commissioning 

- Real-time clock 

- Diagnostic and maintenance functions 

- Full-graphic display, including chart, graph, and meter options 

- 21 editable home views 

- USB interface for PC and tool connection as standard 

- Parameters are alpha-numeric 

- North American version supports 14 languages as standard 

- Dedicated “Help” key 

- 4 user sets 

- Parameter are stored in control panel memory for later transfer to other drives or for backup of a particular 

system 

- Back-up and restore parameters and/or motor data 

- Automatic back-up 2 hours after parameter change 

- Modified parameter display 

- Creates unique short menu 

- Shows parameters that differ from the default 

- Bluetooth connectivity for use with mobile device (requires +J429 option) 
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— 
E-Clipse control panel features 
 

The ACH580 E-Clipse Control Panel features: 

- Dedicated programming and operating controls (keys) are logically grouped on the keypad by their function. 

o H-O-A, Drive/Bypass Selection keys (Control) 

o UP/DOWN arrows, ESC, ENTER keys (Programming) 

- LCD display provide: 

o Operating Control Status 

o Bypass Status 

o Fault/Warning annunciation 

o Parameter Lists and Values 

o Power On indication 

- Individual LEDs arranged to provide a logical control path visual: 

o System Enabled 

o Separate multi colored Drive and Bypass “SELECTED/FAULTED LEDs in separate paths 

o Motor Run Indicator 

o LEDs that illuminate, change color,  and flash to provide visible indication of system status 

- Provides System control from one location 
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— 
Cable connections 
 
 

The following illustrations show the ACH580 with ABB E-Clipse bypass cable connection points for the various 

enclosure styles. The illustrations indicate the location of input and output power connections as well as equipment 

and motor grounding connection points. 

 
ACH580 drives are configured for wiring access from the bottom only on Vertical ABB E-Clipse bypass units and from 
the top only on Standard ABB E-Clipse bypass units. At least three separate metallic conduits are required, one for 
input power, one for output power to the motor and one for control signals. 
 

 

   
 
 

   Vx1-1, Vx1-2              Vx1-3, Vx1-4
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— 
Cable connections 
 

 
 

Bx1-1, Bx12-1, Bx3R-1 
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— 
Control connections 
 

 
 
 

Bx1-3*, Bx12-3* 
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— 
Control connections 
 
The control wiring includes connections to an analog speed command signal and a start/stop relay contact for controlling the 

motor in the AUTO mode. There may also be connections to external run permissive interlock contacts and a connection 

from the Motor Run contact to an external status indication circuit. For a detailed description of the control circuit functions 

and alternate Control Connection diagrams, refer to the ACH580 E-Clipse bypass and packaged drive manual. 
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 Engineering Data Summary 

Replacement Fuses 
Drive input fuses are recommended to disconnect the drive from power in the event that a component 
fails in the drive’s power circuitry. Recommended drive input fuse specifications are listed in the 
Submittal Schedule Details and in the Fuse Ratings Table.  Fuse rating information is provided for 
customer reference. 

Item Catalog Number 
Drive Input Fuse Ratings 

Amps (600V) Bussmann Type 

1 ACH580-BCR-088A-2+F267 110  Class T 

2 ACH580-VCR-059A-2+F267 80  Class T 

3 ACH580-BCR-114A-2+F267 150  Class T 

4 ACH580-BCR-088A-2+F267 110  Class T 

Terminal Sizes / Cable Connection Requirements 
Power and motor cable terminal sizes and connection requirements are shown in the Submittal 
Schedule Details and in the Terminal Sizes / Cable Connection Requirements Table.  The information 
provided below is for connections to input power and motor cables. These connections may be made 
to an input circuit breaker or disconnect switch, a motor terminal block, overload relay, and/or directly 

to bus bars and ground lugs. The table also lists torque that should be applied when tightening 
terminals and spacing requirements where multiple mounting holes are provided in the bus bar. 

Item Catalog Number Input Wiring Output Wiring 
Ground 
Wiring 

1 ACH580-BCR-088A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…#2/0 

6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-

ft; #6…#4: 3.0 
lbf-ft; #2: 4.1 lbf-

ft 

2 ACH580-VCR-059A-2+F267 

 #14…#1/0 
#14...#1: 5.2 lbf-
in; #1/0: 6.3 lbf-

in 

 #14…#2/0 
#14...#10: 35 lbf-
in; #8...2/0: 110 

lbf-in 

 #14…#2 
#14…#10: 2.9 

lbf-ft; #6…#4: 3.8 

lbf-ft; #2: 4.1 lbf-
ft 

3 ACH580-BCR-114A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…300MCM 

25.1 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-
ft; #6…#4: 3.0 

lbf-ft; #2: 4.1 lbf-
ft 

4 ACH580-BCR-088A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…#2/0 

6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-
ft; #6…#4: 3.0 

lbf-ft; #2: 4.1 lbf-

ft 
 

MMP Current Range (Amps) Torque (NM) Wire Range 

MS132 <=10 1.2 16 AWG … 12 AWG 

MS132 >10 2 16 AWG … 8 AWG 

MS165 16-65 4 16 AWG … 3 AWG 

MS495 63-100 6 10 AWG … 2/0 AWG 

Heat Dissipation Requirements 
The cooling air entering the drive must be clean and free from corrosive materials. The Submittal 
Schedule Details and the Heat Dissipation Requirements table below give the heat dissipated into the 
hot air exhausted from the drives. If the drives are installed in a confined space, the heat must be 

removed from the area by ventilation or air conditioning equipment. 

Item Catalog Number Watts BTU/Hr 
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Item Catalog Number Watts BTU/Hr 

1 ACH580-BCR-088A-2+F267 749  2,554 

2 ACH580-VCR-059A-2+F267 528  1,800 

3 ACH580-BCR-114A-2+F267 984  3,355 

4 ACH580-BCR-088A-2+F267 749  2,554 

Dimensions and Weights 
Dimensions and weights of the drives provided are given in the Submittal Schedule Details and in the 
Dimensions and Weights Table. The table also lists the applicable dimension drawings that include 
additional detail. Dimension drawings may be provided in the back of this submittal. 

Item Catalog Number 
Height 

mm 
(in) 

Width 
mm 
(in) 

Depth 
mm 
(in) 

Weight 
kg 

(lbs) 

1 ACH580-BCR-088A-2+F267 
1212 

(47.72) 

717 

(28.23) 

484 

(19.06) 

162 

(357) 

2 ACH580-VCR-059A-2+F267 
1443 

(56.82) 
214 

(8.43) 
305 

(12.01) 
39 

(86) 

3 ACH580-BCR-114A-2+F267 
1212 

(47.72) 
717 

(28.23) 
484 

(19.06) 
162 

(357) 

4 ACH580-BCR-088A-2+F267 
1212 

(47.72) 
717 

(28.23) 
484 

(19.06) 
162 

(357) 
 

 

Product Short Circuit Current Rating 
Short circuit ratings shown below are as show on the device rating label. 

Item Catalog Number Short Circuit Current Rating 

1 ACH580-BCR-088A-2+F267 100 kA 

2 ACH580-VCR-059A-2+F267 100 kA 

3 ACH580-BCR-114A-2+F267 100 kA 

4 ACH580-BCR-088A-2+F267 100 kA 
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Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 

 

 
{3AXD50000313716_2.PNG} 



  79170242 
 32  

Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 
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Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 

 

 
{3AXD50000332151_2.PNG} 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 
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Item 
3 

Part Number 
ACH580-BCR-114A-2+F267 

Customer Designation 
Fine Arts Supply 
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Item 
3 

Part Number 
ACH580-BCR-114A-2+F267 

Customer Designation 
Fine Arts Supply 
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Item 
3 

Part Number 
ACH580-BCR-114A-2+F267 

Customer Designation 
Fine Arts Supply 
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Item 
4 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Fine Arts Return 
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Item 
4 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Fine Arts Return 
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Item 
4 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Fine Arts Return 
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LAFFERTY HALL HVAC
ADDENDUM #3 - MEP 2024-01-24

Item #1 General
A. Refer to attached Lafferty AHU-1 submittal.

Item #2 Refer to the Mechanical Drawing, Sheet M-202
A. Tagged Note A9 shall be revised to read: “Existing reheat coil to remain and be reused.”

END OF ADDENDA ITEMS



 

 

AEC# 37432  

Lafferty Hall/Fine Arts Guignol Building– UK-2590.14-1-24 
  

  
 
  

University of 

Kentucky 
   AHU Submittal  

 

 

Lafferty Hall/Fine Arts Guignol Building 

Custom Air Handling Unit 

Request for Proposal # UK-2590.14-1-24 

 Submittal Date : 1/10/2024  



 
1427 NW 3rd St 

Oklahoma City. OK 73106 
Ph: (405) 415-9230 Fax: (405) 415-9231 

 

 
Date: 12/20/2023 
  
To: Air Equipment Company (Louisville-Lexington) 
  
Attention: Troy Hart 
  
Job Name: UK Lafferty Hall Fine Arts Guignol Bldg. HVAC 

 
SERIAL NO UNIT TAG MODEL NO 
29536 AHU-1 (Lafferty) CAH90X90 
29537 AHU-1 (Fine Arts) CAH102X180E 

 
Issue Level: A 12/21/2023 

 
 
Please see below submittal for the referenced job. 
 

For Approval. One set of approved submittals must be returned prior to fabrication. 
 
For Record Only. 
 

Please call if you have any questions. 
 
Sincerely, 
Curtis Wilhelm 
Application Engineer 
ClimateCraft - Ext 50167 

X 
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1427 NW 3rd St, Oklahoma City, OK 73106 

 

 
 
 
December 20, 2023 
 
 
Air Equipment Company (Louisville-Lexington) 
Troy Hart 
 
Re: UK Lafferty Hall Fine Arts Guignol Bldg. HVAC 
Issue Level: A 
 
Troy, 
 
 Below are details regarding the sizes of the large pieces for the subject air handler which is ACCESS 
construction, broken down and shipped separately for field assembly "By Others". All dimensions rounded up to the 
nearest inch. 
 
 

29536 - AHU-1 (Lafferty) (CAH90X90) 
 
Largest Base Frame:  72"W x 99"L x 8" thick. Note that these dimensions include lifting lugs which add a total of 6" to 
the length dimension which is not shown on the unit drawing. Approximate Weight = 720 lbs. (Lifting lugs are welded on.) 
Largest Airseal:  90"H x 56"W x 2"D (Approximate Weight = 150 lbs) 
Largest Coil:  45"H x 95"L x 7"D (Approximate Weight = 170 lbs) 
Matrix Fan (2 Fan Cell):  60"H x 27"W x 29"D (Approximate Weight = 620 lbs) 
Largest Opening Sleeve:  81"W x 33"L x 7" thick (Approximate Weight = 90 lbs) 
Largest Wall Panel:  24"W x 90"L x 5" thick (Approximate Weight = 100 lbs) 
Largest Roof Frame:  72"W x 97"L x 4" thick. Note that these dimensions include lifting lugs which add a total of 4" to 
the length dimension which is not shown on the unit drawing. Approximate Weight = 650 lbs. (Lifting lugs are welded on.) 
 
 
 It is the responsibility of the installing contractor to verify the sizes of the above pieces can fit through the 
allocated openings (straight on, sideways, angled, etc.) into the final space for the air handler installation. 
 
If you have any questions, please give me a call. 
 
Sincerely, 
 
 
Curtis Wilhelm 
Application Engineer 
ClimateCraft 
(417) 849-0105 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Unit Data 
ACCESS™ Original Roof Curb Not Provided No ETL Label Indoor Unit 

Cabinet Data Door Accessories 
External skin 16 Ga Galvanized Steel, Solid Door Thickness 3" 
Color/Finish Natural Finish Door Window 10" x 12"    All Doors 
Roof type Top deck Latches per Door Dual latches, 72"H will have triple latches. 
Base 8" x 2" x 3/16" wall tubular carbon steel Door Hinges Die cast aluminum 
Base insulation Spray foam Test Ports All doors 
Recessed floor No Safety Catch None 
Subfloor liner 20 Ga Galvanized Steel, Solid Tie Back Chain None 
Curb Notched Base No Field Pressure Test Doors None 
Removable lifting lugs No Extra hinge None 
   Double gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Economizer Wall Supply Cooling coil 

Wall Insulation 3" Foam, R 19.8   
Wall Liner 20 Ga Galv, Solid   
Roof Insulation 4" Foam, R 26.4   
Roof Liner 16 Ga Galv, Solid   
Floor Aluminum, Tread - Thermal Break   
Floor Construction Not Welded   
Airseal Facesheet 20 Ga Galv  20 Ga 304SS 
Airseal Frame Galvanized  Stainless 
Airseal Type 2" Single Facing 2" Dual Facing - Insulated 2" Dual Facing - Insulated 

 

Drain Pans Supply Heating coil Supply Cooling coil 

Drain Pan 16 Ga 304 SS 16 Ga 304 SS 
Drain Pan Depth 18" 42" 

Notes: 
 Aluminum tread plate floor is type 3003 (Tread Bright) embossed with four-way tread plate and finished to high gloss. The 

thickness is 3/16" OD over treads and 0.125" at base. 
 Drain pans come with a standard stainless steel nipple, unless noted otherwise. 
 No floor drains provided. 
 Drain pan(s) with aluminum grating. 
 Casing notch is provided for existing pump.  Please confirm allotted space is adequate to fit around this pump. 

 

 
Shipping Data 
Shipping Method ACCESS Unit - Unit to ship in pieces on pallets and in crates for field assembly by installing contractor. 
  

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Fans 

Options Supply Return 
Manufacturer Comefri FanMatrix™ - MiniTower Comefri FanMatrix™ - MiniTower  
Type SWSI Airfoil Plenum Fan SWSI Airfoil Plenum Fan  
Belt Guard Direct Drive - No Belt Guard Req'd Direct Drive - No Belt Guard Req'd  
Motor Lube Lines N/A N/A   
Isolation Base 1" Seismic Isolators 1" Seismic Isolators   
Airflow Monitoring None (Piezometric Flow Tap - All Fans) None (Piezometric Flow Tap - All Fans)  
Loose Fan Towers Yes, split tower design Yes, split tower design  

Notes: 
 (4) Motor Removal Winches provided for the unit. 
 (2) Motor Removal Beam provided for the unit. 
 External pivoting winch to be mounted near each fan section access door. 
 Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
 Supply fan motors include ceramic bearings. 
 The fan specifications, data, and optional features are indicated on the fan data sheets. 

 

 

Coils 

Options Heating Cooling 
Manufacturer ClimateCraft ClimateCraft 
Type 5/8" OD Hot Water 5/8" OD Chilled Water 
Coil Vents Internal - 1/4" NPT Plug Internal - 1/4" NPT Plug 
Coil Drains Internal - 1/4" NPT Plug Internal - 1/4" NPT Plug 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating Not provided Not provided 

Notes: 
 The coil specifications, data, and optional features are indicated on the coil data sheets. 
 Drain pan and drain type material can be referenced in the Interior Materials data table. 
 Coils with 0.049” copper u-bends. 

 

 

Filter 

Filter Rack #1 Pre-Filter  
Bank type Universal Holding Frames  Filter type Pleated     
Rack construction Galvanized - Solid  Filter efficiency MERV 8     
Access Upstream access  Media length 2 ins    
Size 3.5Hx3W  Qty 9 Full 24x24    
Filter gauge Magnehelic   3 Half 12x24    
Gauge range 0"-2"  Num media sets 4     

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
                Actuators Not provided Damper Orientation Parallel Blade 
Smoke Damper Not provided Rain Hoods Not provided 
                Actuators Not provided OA Louver Not provided 
Multizone Damper Not provided EA Louver Not provided 
                Actuators Not provided    

Notes: 
 Return and outside air economizer dampers are Ruskin CD50V vertical blade type. 

 

 

Electrical 

Voltage 208V, 3 phase 60hz Lights LED A-Shape 10W Bulbs 
Motor Wiring No motor wiring provided Light Power Separate 115 Volt lighting power required 
Variable Frequency Drives Drive(s) provided by Others, Field mounted 

and wired 
Wiring Method, Lights None 

Power Panel Provided, see electrical details Wiring Method, Power None 
Incoming Motor Power 208V to Motor Overload Panel Wiring Method, Controls None 

Notes: 
 ACCESS unit does not include any wiring or conduit. These items must be furnished and installed in the field, by others. 
 VFDs furnished and installed in the field, By Others. 
 Line reactors are required for VFDs remotely mounted from the AHU. 

 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 8 in WC  
No factory testing is included   

Notes: 
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Date: 12/20/2023 

Static Pressure Analysis 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Quotation no.: QN231006.02 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 
UNIT AIR SUMMARY 

Supply airflow cfm 20,000    
Return airflow cfm 20,000    
Air density lb/ft³ 0.072    
Altitude ft 988    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 

External static pressure (given)  3.00 
Max outside air damper 1,077 @ 14,000 CFM 0.12 
Min outside air damper – 0.09 in wc, not used in calculation as it is less 
than the max outside air path 

923 @ 6,000 CFM  

Pre-filter (initial) 476 0.25 
Pre-filter (extra) 476 0.37 
Heating coil 457 0.08 
Cooling coil 497 0.64 
* Ruskin BD6 (0.21 in WC)   
Supply air opening 1,231 0.14 
Total static pressure  4.60 

 
 

RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (Given)  2.00 
Return air opening 1,200 0.14 
* Ruskin BD6 (0.30 in WC)   
Exhaust air opening 800 0.07 
Total static pressure  2.21 

 
* Fan accessories, such as BalanceStream™, backdraft dampers and inlet / outlet screens, factor the static pressure 
when selecting the fan, and are only shown in this static analysis for your reference. 
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Date: 12/20/2023 

Coil Performance Data 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

HOT WATER HEATING COIL(S) - HW01 

Certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-
Heating Coils Certification Program which is based on AHRI 410 within the 

Range of Standard Rating Conditions listed in Table 1 of the Standard. 
Certified units may be found in the AHRI Directory at www.ahridirectory.org. 

Version: 3.12.0.0          MFG: ClimateCraft, Inc. 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 20,000 SCFM Entering air (DB): 55.0 °F Fluid: Water 
Elevation: 988.0 ft Leaving air (DB): 89.7 °F Entering temp: 180.0 °F 
Air pressure: 14.179 psia Face velocity: 457 ft/min Leaving temp: 157.5 °F 
Air density: 0.074 lb/ft³ Air pressure drop: 0.08 in WC Flow rate: 73.40 gpm 

 Pressure drop: 5.79 ft WC
2.5 psid

 Fluid velocity: 3.14 ft/sec

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 748,828 Btu/hr Face area: 43.8 ft² Tube material: Copper 

Finned height: 84.00 ins Tube thickness: 0.035 ins 
Finned width: 75.00 ins Fin type: V-Waffle
Rows: 1  Fin material: Aluminum
Fins/inch: 10  Fin thickness: 0.0095 ins 
Serpentine: 1/2 Casing material: G90 Galv Steel  
Dry weight (Ea.): 161 lb Connections: Red Brass MPT 
Wet weight (Ea.): 182 lb Coating: None  
Approx. coil fluid volume (Ea.): 3 gal Vent & drain: Internal - 1/4" NPT Plug 

 UV Light: Not provided

Individual Coil Ratings 
Coil 

Tag(s) 
Capacity Airflow Flow No. of Dimensions Connection 

Model Number Btu/hr cfm gpm circuits H(ins) L(ins) D(ins) Size(ins) Style 
1, 2 58WC42x075-01-10-AW 374,414 10,000 36.70 14 42.00 75.00 7.00 1.50 RHS 

Coil Bank Layout Coil Drawing 

Return bends provided with 0.049" tubing.
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Date: 12/20/2023 

Coil Performance Data 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

CHILLED WATER COOLING COIL(S) - 
CW02 

Certified in accordance with the AHRI Forced-Circulation Air-Cooling and Air-
Heating Coils Certification Program which is based on AHRI 410 within the 

Range of Standard Rating Conditions listed in Table 1 of the Standard. 
Certified units may be found in the AHRI Directory at www.ahridirectory.org. 

Version: 3.12.0.0          MFG: ClimateCraft, Inc. 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 20,000 SCFM Entering air (DB): 80.0 °F Fluid: Water 
Elevation: 988.0 ft Entering air (WB): 67.0 °F Entering temp: 42.0 °F 
Air pressure: 14.179 psia Leaving air (DB): 55.9 °F Leaving temp: 57.7 °F 
Air density: 0.070 lb/ft³ Leaving air (WB): 55.2 °F Flow rate: 95.00 gpm 

Face velocity: 497 ft/min Pressure drop: 5.51 ft WC 
Air pressure drop: 0.64 in WC 2.4 psid 
Estimated section pressure: -2.28 in WC Fluid velocity: 2.78 ft/sec 

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 747,418 Btu/hr Face area: 40.2 ft² Tube material: Copper 
Sensible capacity: 531,667 Btu/hr Finned height: 84.00 ins Tube thickness: 0.035 ins 
Sensible heat ratio: 0.71 Finned width: 69.00 ins Fin type: V-Waffle

Rows: 6  Fin material: Aluminum
Fins/inch: 9  Fin thickness: 0.0095 ins 
Serpentine: 3/4 Casing material: 304 SS  
Dry weight (Ea.): 575 lb Connections: Red Brass MPT 
Wet weight (Ea.): 694 lb Coating: None  
Approx. coil fluid volume (Ea.): 15 gal Vent & drain: Internal - 1/4" NPT Plug 

 UV Light: Not provided

Individual Coil Ratings 
Coil 

Tag(s) 
Capacity Airflow Flow No. of Dimensions Connection 

Model Number Btu/hr cfm gpm circuits H(ins) L(ins) D(ins) Size(ins) Style 
1, 2 58WC42x069-06-09-AW 373,709 10,000 47.50 21 42.00 69.00 12.00 2.50 RHS 

Coil Bank Layout Coil Drawing 

Return bends provided with 0.049" tubing.
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) R Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Return FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

4 Fans Installed 
Rated with 4 & 3 Fans Running 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.696 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 53.0 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 4 Fans Max. Performance: 3 Fans (+) Options Selected 
Total airflow 20,000 cfm Total airflow   (91.3%) 18,267 cfm Ruskin BD6 (Loss = 0.30")* 
Airflow per fan 5,000 cfm Airflow per fan 6,089 cfm Piezometric Flow Tap - All Fans (8.61 in WC) 
Static pressure 2.21 in WC Static pressure 1.84 in WC Ceramic bearings 
Total fan power 14.43 bhp Total fan power 15.00 bhp Motor removal winch (2x) 
Fan power per fan 3.61 bhp Fan power per fan 5.00 bhp Motor removal beam 
Fan speed 2,363 rpm Fan speed 2,686 rpm  
Fan efficiency 54.8 % Fan efficiency 42.2 %  
Fan efficiency grade (FEG) 85  Inlet velocity 8,277 ft/min  
Inlet velocity 6,796 ft/min Outlet velocity 4,264 ft/min  
Outlet velocity 3,502 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 79.9 Hz / (92 Hz Max) Drive output frequency: 90.8 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 77/86 77/82 84/83 86/88 79/86 78/82 76/77 73/76 87/91 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/92 83/88 90/89 92/94 85/92 84/88 82/83 79/82 93/97 
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29536 

Unit Tag: AHU-1 (Lafferty) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Supply FanMatrix™ - MiniTower 
Model: ANPA16ALU-P90 

6 Fans Installed 
N-1 Selection 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 55.9 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 55.4 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 90 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 20,000 cfm Total airflow 20,000 cfm Ruskin BD6 (Loss = 0.21")* 
Airflow per fan 3,333 cfm Airflow per fan 4,000 cfm Piezometric Flow Tap - All Fans (3.72 in WC) 
Static pressure 4.60 in WC Static pressure 4.60 in WC Ceramic bearings 
Total fan power 21.11 bhp Total fan power 21.52 bhp Motor removal winch (2x) 
Fan power per fan 3.52 bhp Fan power per fan 4.30 bhp Motor removal beam 
Fan speed 2,439 rpm Fan speed 2,582 rpm  
Fan efficiency 71.8 % Fan efficiency 70.8 %  
Fan efficiency grade (FEG) 85  Inlet velocity 5,437 ft/min  
Inlet velocity 4,531 ft/min Outlet velocity 2,801 ft/min  
Outlet velocity 2,334 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 82.4 Hz / (105 Hz Max) Drive output frequency: 87.3 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 75/82 75/77 81/78 85/84 77/81 75/78 74/74 71/72 85/87 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/90 83/85 89/86 93/92 85/89 83/86 82/82 79/80 93/94 
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
  100.0 58.2 80.0 54.8 4 1"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M7-M10 4 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Return Motor
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
  100.0 85.6 100.0 82.2 2 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M1-M6 6 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Supply Motor
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Model #  Serial # 29536 Tag  MFG Date 

Volts 208 Phase 3~ Hz 60

Circuit Qty Motor HP Motor FLA Circuit MCA Circuit Max Motor Tags
Fuse Size

SA Fan 1-6 6 5.0 13.7 85.60 100.0
Short‐circuit current:   65.00 600    V maximum

RA Fan 7-10 4 5.0 13.7 58.20 80.0
Short‐circuit current: 65 600    V maximum

 Short‐circuit current:    V maximum

 
Short‐circuit current:    V maximum

CAUTION: More than 1 disconnect is required to disconnect power from this equipment!
Separate circuits are identified above.  Multiples of the same circuit are listed on the same line.
A separate 115 volt lighting circuit is also required

Electric Heat (Kw) NA    Max Oper. Steam Press. (psig/kPa) NA NA
Input Amps NA    Max Coil Water (psig/kPa) 300.0 2068.5

   Refrigerant Max Charge (lbs/kg) NA NA
For Outdoor Use    HW Coil Max Inlet Temp (F/C) 200.0 93.3

For Installation in locations not accessible to the general public Refrigerant Type NA
Max Discharge Air Temp (F/C) 100.0 37.8   Max Ext. Static Press (in. w.g./kPa) 3.00 0.75

Use Copper Conductor Only
Made in USA

Oklahoma City Patents: www.climatecraft.com\patents

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

UK Lafferety Hall Fine Arts Guignol Bldg HVAC

M7-M10

CAH90x90

Motor Qty 
per circuit

M1-M6

AHU-1 (Lafferty)
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Unit Data 
Standard Air Handler Roof Curb Not Provided ETL Listed Outdoor Unit 

Cabinet Data Door Accessories 
External skin 16 Ga Aluminum, Embossed-Powder Coat Door Thickness 3" 
Color/Finish Custom Color Door Window 10" x 12"    (4) doors 
Roof type Double slope framed roof Latches per Door Triple 
Base 5" x 2" x 3/16" wall tubular carbon steel Door Hinges Die cast aluminum 
Base insulation Spray foam Test Ports 9 Qty 
Recessed floor No Safety Catch 2 Qty - Positive Pressure Outward Doors 
Subfloor liner 16 Ga Aluminum, Smooth Tie Back Chain None 
Curb Notched Base Yes Field Pressure Test Doors None 
Removable lifting lugs No Extra hinge None 
   Double gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Economizer And Vestibule Wall Supply Cooling coil 

Wall Insulation 3" Foam, R 19.8   
Wall Liner 16 Ga Aluminum, Smooth   
Roof Insulation 4" Foam, R 26.4   
Roof Liner 16 Ga Aluminum, Smooth   
Floor Aluminum, Tread - Thermal Break   
Floor Construction Not Welded   
Airseal Facesheet 20 Ga Galv  20 Ga 304SS 
Airseal Frame Galvanized  Stainless 
Airseal Type 2" Single Facing 2" Dual Facing – Foam Insulated 2" Dual Facing - Insulated 

 

Drain Pans Supply Cooling coil 

Drain Pan 16 Ga 304 SS 
Drain Pan Depth 42" 

Notes: 
 Exterior finish color to be approved prior to release to production. 
 Aluminum door frames, roof rail, louver will not be powder coated. 
 Aluminum tread plate floor is type 3003 (Tread Bright) embossed with four-way tread plate and finished to high gloss. The 

thickness is 3/16" OD over treads and 0.125" at base. 
 All floor openings on outdoor units are provided with a 1" upturned lip as standard. 
 Drain pans come with a standard stainless steel nipple, unless noted otherwise. 
 No floor drains provided. 
 Drain pan(s) with aluminum grating. 
 Pipe chases in vestibule provided with insulated covers. 

 

 
Shipping Data 
Shipping Method Demount and bag each section. 
  

Notes: 
 

 

21�OF�110



 
Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Fans 

Options Supply Return 
Manufacturer Comefri FanMatrix™ - MiniTower Comefri FanMatrix™ - MiniTower  
Type SWSI Airfoil Plenum Fan SWSI Airfoil Plenum Fan  
Belt Guard Direct Drive - No Belt Guard Req'd Direct Drive - No Belt Guard Req'd  
Motor Lube Lines N/A N/A   
Isolation Base 1" Seismic Isolators 1" Seismic Isolators   
Airflow Monitoring None (Piezometric Flow Tap - All Fans) None (Piezometric Flow Tap - All Fans)  
Loose Fan Towers No No   

Notes: 
 (4) Motor Removal Winches provided for the unit. 
 (2) Motor Removal Beam provided for the unit. 
 External pivoting winch to be mounted near each fan section access door 
 Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
 Supply fan motors include ceramic bearings. 
 The fan specifications, data, and optional features are indicated on the fan data sheets. 

 

 

Coils 

Options Heating Cooling 
Manufacturer RAE Cooney Coil 
Type 1” OD Steam 5/8" OD Chilled Water 
Coil Vents N/A Internal - 1/4" NPT Plug 
Coil Drains N/A Internal - 1/4" NPT Plug 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating None Not provided 

Notes: 
 The coil specifications, data, and optional features are indicated on the coil data sheets. 
 Drain pan and drain type material can be referenced in the Interior Materials data table. 

 

 

Filter 

Filter Rack #1 Pre-Filter  
Bank type Universal Holding Frames  Filter type Pleated     
Rack construction Galvanized - Solid  Filter efficiency MERV 8     
Access Upstream access  Media length 2 ins    
Size 4Hx4W  Qty 16 Full 24x24    
Filter gauge Magnehelic   0 Half 12x24    
Gauge range 0"-2"  Num media sets 4     

Notes: 
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Date: 12/20/2023 

Design Summary 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
                Actuators Not provided Damper Orientation Parallel Blade 
Smoke Damper Not provided Rain Hoods ClimateCraft Rain Hood on OA 
                Actuators Not provided OA Louver Ruskin EME3625 High Velocity Vertical Blade 
Multizone Damper Not provided EA Louver Not provided 
                Actuators Not provided    

Notes: 
 Return and outside air economizer dampers are Ruskin CD50V vertical blade type. 

 

 

Electrical 

Voltage 208V, 3 phase 60hz Lights LED A-Shape 10W Bulbs 
Motor Wiring Wire motors(s) to power panel Light Power Separate 115 Volt lighting power required 
Variable Frequency Drives Drive(s) provided by Others, Field mounted 

and wired 
Wiring Method, Lights EMT Galv. / Flexible Metal Conduit 

Power Panel Provided, see electrical details Wiring Method, Power EMT Galv. / Flexible Metal Conduit 
Incoming Motor Power 208V to Motor Overload Panel Wiring Method, Controls None 

Notes: 
 See the unit drawing for location of electrical components. 
 VFDs furnished and installed in the field, By Others. 
 Line reactors are required for VFDs remotely mounted from the AHU. 
 Disconnect included for 120v lighting circuit. 

 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 8 in WC  
No factory testing is included   

Notes: 
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Date: 12/20/2023 

Static Pressure Analysis 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

 

UNIT AIR SUMMARY 

Supply airflow cfm 27,000    
Return airflow cfm 27,000    
Air density lb/ft³ 0.072    
Altitude ft 988    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 

External static pressure (Given)  3.00 
Max Outside Air Damper 686 @ 21,600 CFM 0.05 

Max Outside Air Louver 
686 @ 21,600 CFM  

1,577 Free Area Velocity 
0.28 

Max Outside Air Rainhood 686 @ 21,600 CFM 0.09 
Min Outside Air Damper – 0.03 in wc, not used in calculation as it is less 
than the Max OA path 

514 @ 5,400 CFM  

Min Outside Air Louver – 0.20 in wc, not used in calculation as it is less 
than the Max OA path 

514 @ 5,400 CFM  
1,358 Free Area Velocity 

 

Min Outside Air Rainhood – 0.05 in wc, not used in calculation as it is 
less than the Max OA path 

514 @ 5,400 CFM  

Pre-filter (initial) 422 0.20 
Pre-filter (extra) 422 0.40 
Steam coil 450 0.08 
Cooling coil 435 0.48 
Steam coil 520 0.08 
* Ruskin BD6 (0.23 in WC)   
Supply Air Opening #1 – Wall – 0.07 in wc, not used in calculation as it is 
less than the opening #2 path 

  

Supply Air Opening #2 – Floor W/Grating 848 @ 7,000 CFM ** 0.19 
Total static pressure 1,091 @ 20,000 CFM ** 4.85 

 
RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (Given)  2.00 
Return Air Opening #1 – Wall – 0.07 in wc, not used in calculation as it is 
less than the opening #2 path. 

848 @ 7,000 CFM **  

Return Air Opening #2 – Floor W/Grating 1,091 @ 20,000 CFM ** 0.19 
* Ruskin BD6 (0.26 in WC)   
Exhaust Air Damper 900 0.09 

Exhaust Air Louver 
900   

1,955 Free Area Velocity 
0.39 

Total static pressure  2.67 

 
* Fan accessories, such as BalanceStream™, backdraft dampers and inlet / outlet screens, factor the static pressure 
when selecting the fan, and are only shown in this static analysis for your reference. 
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Rating Sheet

CLIMATE CRAFT
518 N INDIANA AVE / OKLAHOMA CITY, OK 73106

Phone # 4054159230 / Fax # 4057452072
Curtis Wilhelm

Customer: UK Lafferety Hall Fine Arts Guignol Bldg HVAC Job: SN29537
Quote #: 1000043 Item #: 1

11SD45X96 6 1 W F R
AHU 1 NFS01

No. Coils: 2
Fin Height (In.): 45
Fin Length (In.): 96

ACFM/SCFM: 13,500/13,536
Total ACFM/SCFM: 27,000/27,072

ACFM/SCFM Velocity (fpm): 450.0/451.2
EDB (°F): 50
Rows/FPI: 1/6
Circuiting: Full

Coil Type: Steam Distributing
Steam Pressure (psi): 5
Tube Mat./Wall/OD: Copper/ 0.035/ 1 Inch

Fin Mat./Thickness/Type: Aluminum/ 0.01/ Waffle
Tube Spacing: 3 x 2.625

Casing Material: Galv
Altitude (Feet): 988

FF Inside*: 0
FF Outside*: 0

Per Coil Total All Coils
LDB (°F): 90.7

Total Heat (BTUH): 596,614 1,193,228
Steam Temperature (°F): 225.70
Condensate Load (lb/hr): 614.16 1,228.32

Condensate Load/Circuit (lb/hr): 40.94
Air Pressure Drop (in W.G.): 0.08

Supply Conn. Size: 2.5
Condensate Conn Size: 2

Uncrated, Dry Coil Weight: 219.2

Certified in accordance with the AHRI Forced Circulation Air Cooling and Air Heating Coils Certification Program, which
is based on AHRI Standard 410 within the Range of Standard Rating Conditions listed in Table 1 of the Standard. Certified

unitsmay be found in the AHRI Directory at www.ahridirectory.org.
Fin/Tube temperature above 32°F on AHRI Certified Coils.

AHRI Certified Reference # 5200400

Printed on 12/19/2023 using Total Package II; program version 12.5.2022.2 DLL 1.0.5.91

* (Hr*ft^2*°F/Btu) Fouling Factor Units
We reserve the right to change or revise specifications and product design in connection with any feature of our products.
Such changes do not entitle the buyer to corresponding changes, improvements, additions, or replacements for equipment

previously sold or shipped.
RAE Corporation

4492 Hunt St Pryor, OK 74361 Phone 918.825.7222 Fax 1.800.264.532925�OF�110



CLIMATE CRAFT
11SD45X96 6 1 W F R

Project: SN29537
Tag: AHU 1 NFS01

TP2 Number: 1000043 1 Qty(2)

Fin Type: Waffle
FinMaterial: Aluminum
Fin Thickness: 0.01

Rows/FPI: 1/6
Circuiting: 15/1/0/OP/Full
Tube Type: 1 Inch / Copper / Smooth

Tube Thickness: 0.035
Casing: Galv Gages: TS=16/ SP=16

ConnectionMaterial: Copper
Supply Connection Size: 2.5

Supply Header Dia.: 2.625
Return Connection Size: 2

Return Header Dia.: 3.625
Connection Type: MPT

App. weight (Uncrated each) : 219.2

Tube Sheet Flange Standard
Side Plate Flange: Stacking

Date: 12/19/2023 2:31:40 PM SalesPerson: CurtisWilhelmProgram Version: 12.5.2022.2

RAECorporation
4492 Hunt St Pryor, OK 74361 Phone918.825.7222 Fax 1.800.264.5329

CL=99

BT=1.375

AL=1.5 AR=1.5

Supply

Condensate

S=8

HD=5.625

BB=1.375

RB=1.5

OL=103.125

CH=47.75
FL=96

FH=45

AIR FLOW

AIR
FLOW

CD=5

CT=23.875

CB=2.88

HA=2.5
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Enterprise Version: 4.5.6.0 © 2023

Customer:
Project:

Item:
UK Lafferty and Fine Arts
Fine Arts AHU-1 CC

Date:
By:

Units:

10/25/2023
Bruce Michalowski
English

Water Coil Coil Qty (Coil Bank): 2 Model: 48x89 - 6R - 0.625/120

451 Southlake Blvd. Richmond, VA 23236-3091 - (800) 229-2645
Super Radiator Coils - www.SuperRadiatorCoils.com

Finside Requirements (Coil Bank):
Input

Coil Application: Cooling
Air Flow: SCFM 27,000
Capacity: Btu/Hr. 1,060,913
Entering Air Dry-Bulb: °F 80.0
Entering Air Wet-Bulb: °F 67.0
Leaving Air Dry-Bulb: °F 55.0
Leaving Air Wet-Bulb: °F 54.4
Altitude: Feet Altitude 988
Coil Hand: Right Hand

Tubeside Requirements (Coil Bank):

Tubeside Fluid: Water
Total Flow Rate: GPM 131.8
Entering Fluid Temperature: °F 42.0

Output
Coil Selection:

Model Number: 48x89 - 6R - 0.625/120
Tube Size: In. 0.625
Arrangement: 1.5 x 1.299 Staggered
Fin Surface: Flat
Face Area / Coil: ft² 29.7
Face Velocity / Coil: Ft/Min. (STD) 455.1
Number of Circuits: Qty 31
Tube Velocity / Coil: Ft/Second/Coil 2.5
Reynolds Number: 8,763
Circuitry Flow: Thermal Counter Flow
Tube Material: Copper
Tube Wall: In. 0.035
Fin Material: Aluminum
Fin Thickness: In. 0.0095
Header Material: Std.Type 'L' Copper
Header OD: In. 2.625
Connection Material: Std.Type 'L' Copper
Connection OD: In. 2.625
Casing Material: 12 Ga. 304 Stainless Steel
Casing Depth: In. 12.000
Dry Weight: Lbs./Coil 913
Internal Volume: ft³ 3.02

Standard Options:

Lifting Bracket: 2Qty
Stacking Flange
Freeze Block Design
MPT Conn. Red Brass: 2Qty
Vent and Drain: 4Qty

Coil Rating
Capacity (Coil Bank):

Total Capacity: Btu/Hr. 1,063,294
Leaving Air Dry-Bulb: °F 55.0
Leaving Air Wet-Bulb: °F 54.4
Total Sensible Capacity: Btu/Hr. 734,998
Air Friction: In.H2O/Coil 0.48
Surface Condition: Wet
Leaving Fluid Temperature: °F 58.0
Fluid Pressure Drop: Ft.H2O/Coil 4.72
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Rating Sheet

CLIMATE CRAFT
518 N INDIANA AVE / OKLAHOMA CITY, OK 73106

Phone # 4054159230 / Fax # 4057452072
Curtis Wilhelm

Customer: UK Lafferety Hall Fine Arts Guignol Bldg HVAC Job: SN29537
Quote #: 1000043 Item #: 2

11SD42X89 5 1 W F R
AHU 1 NFS03

No. Coils: 2
Fin Height (In.): 42
Fin Length (In.): 89

ACFM/SCFM: 13,500/13,378
Total ACFM/SCFM: 27,000/26,756

ACFM/SCFM Velocity (fpm): 520.1/515.4
EDB (°F): 56
Rows/FPI: 1/5
Circuiting: Full

Coil Type: Steam Distributing
Steam Pressure (psi): 5
Tube Mat./Wall/OD: Copper/ 0.035/ 1 Inch

Fin Mat./Thickness/Type: Aluminum/ 0.01/ Waffle
Tube Spacing: 3 x 2.625

Casing Material: Galv
Altitude (Feet): 988

FF Inside*: 0
FF Outside*: 0

Per Coil Total All Coils
LDB (°F): 88.1

Total Heat (BTUH): 465,086 930,171
Steam Temperature (°F): 225.70
Condensate Load (lb/hr): 479.51 959.03

Condensate Load/Circuit (lb/hr): 34.25
Air Pressure Drop (in W.G.): 0.08

Supply Conn. Size: 2.5
Condensate Conn Size: 2

Uncrated, Dry Coil Weight: 187

Certified in accordance with the AHRI Forced Circulation Air Cooling and Air Heating Coils Certification Program, which
is based on AHRI Standard 410 within the Range of Standard Rating Conditions listed in Table 1 of the Standard. Certified

unitsmay be found in the AHRI Directory at www.ahridirectory.org.
Fin/Tube temperature above 32°F on AHRI Certified Coils.

AHRI Certified Reference # 5200400

Printed on 12/19/2023 using Total Package II; program version 12.5.2022.2 DLL 1.0.5.91

* (Hr*ft^2*°F/Btu) Fouling Factor Units
We reserve the right to change or revise specifications and product design in connection with any feature of our products.
Such changes do not entitle the buyer to corresponding changes, improvements, additions, or replacements for equipment

previously sold or shipped.
RAE Corporation

4492 Hunt St Pryor, OK 74361 Phone 918.825.7222 Fax 1.800.264.532929�OF�110



UK Lafferety Hall Fine Arts Guignol Bldg HVAC
11SD42X89 5 1 W F R

Project: SN29537
Tag: AHU 1 NFS03

TP2 Number: 1000043 2 Qty(2)

Fin Type: Waffle
FinMaterial: Aluminum
Fin Thickness: 0.01

Rows/FPI: 1/5
Circuiting: 14/1/0/OP/Full
Tube Type: 1 Inch / Copper / Smooth

Tube Thickness: 0.035
Casing: Galv Gages: TS=16/ SP=16

ConnectionMaterial: Copper
Supply Connection Size: 2.5

Supply Header Dia.: 2.625
Return Connection Size: 2

Return Header Dia.: 3.625
Connection Type: MPT

App. weight (Uncrated each) : 187

Tube Sheet Flange Standard
Side Plate Flange: Stacking

Date: 12/19/2023 2:27:24 PM SalesPerson: CurtisWilhelmProgram Version: 12.5.2022.2

RAECorporation
4492 Hunt St Pryor, OK 74361 Phone918.825.7222 Fax 1.800.264.5329
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OL=96.125

CH=44.75
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Date: 12/20/2023 

Fan Performance 

Serial Number: 29537 

Application Engineer: Curtis Wilhelm 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 
Unit Tag: AHU-1 (Fine Arts)
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Return FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

6 Fans Installed 
N-1 Selection

Mfg: Comefri 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2 Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 53.0 °F Rotation CW Voltage 208V 
Air density 0.071 lb/ft³ Wheel width 100 % Insulation Class F 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 27,000 cfm Total airflow 27,000 cfm Ruskin BD6 (Loss = 0.26")* 
Airflow per fan 4,500 cfm Airflow per fan 5,400 cfm Piezometric Flow Tap - All Fans (6.78 in WC) 
Static pressure 2.67 in WC Static pressure 2.67 in WC Ceramic bearings 
Total fan power 19.66 bhp Total fan power 22.58 bhp Motor removal winch (2x) 
Fan power per fan 3.28 bhp Fan power per fan 4.52 bhp Motor removal beam 
Fan speed 2,303 rpm Fan speed 2,577 rpm 
Fan efficiency 63.3 % Fan efficiency 56.3 % 
Fan efficiency grade (FEG) 85 Inlet velocity 7,340 ft/min 
Inlet velocity 6,117 ft/min Outlet velocity 3,782 ft/min 
Outlet velocity 3,151 ft/min (Backdraft prevention needed for this performance) 

Drive output frequency: 77.8 Hz / (105 Hz Max) Drive output frequency: 87.1 Hz CFM = 2074.60 x √(dP) 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 75/85 75/80 83/81 84/87 78/84 76/81 75/77 71/75 85/89 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 83/93 83/88 91/89 92/95 86/92 84/89 83/85 79/83 93/97 
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Date: 12/20/2023 

Fan Performance 
 

Project name: UK Lafferty Hall Fine Arts Guignol Bldg. 
HVAC 

Serial Number: 29537 

Unit Tag: AHU-1 (Fine Arts) Application Engineer: Curtis Wilhelm 
Revision: A V7.0.357.0 (02-Dec-2023) / V7.0.357.0 (02-Dec-2023) 

 

ClimateCraft's fan array products allow for fans to be turned off for safety, repair, and maintenance purposes. ClimateCraft's fan array products are not designed to turn individual fans on and off for the 
purpose of improving fan array efficiency, and ClimateCraft does not endorse turning individual fans on and off for the purpose of improving fan array efficiency. Any statement to the contrary is not 
supported by ClimateCraft. 

Supply FanMatrix™ - MiniTower 
Model: ANPA16ALU- 

7 Fans Installed 
Rated with 7 & 6 Fans Running 

Mfg: Comefri 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 988.0 ft Fan class 2  Size each 5.00 HP 
Air pressure 14.179 psia Class speed limit 3,150 rpm Nominal speed 1,775 rpm 
Air temp - DB 55.0 °F Nominal wheel diameter 16 ins Construction TEFC  
Air temp - WB 55.0 °F Rotation CW  Voltage 208V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 7 Fans Max. Performance: 6 Fans (+) Options Selected 
Total airflow 27,000 cfm Total airflow   (99.8%) 26,935 cfm Ruskin BD6 (Loss = 0.23")* 
Airflow per fan 3,857 cfm Airflow per fan 4,489 cfm Piezometric Flow Tap - All Fans (4.68 in WC) 
Static pressure 4.85 in WC Static pressure 4.83 in WC Ceramic bearings 
Total fan power 30.06 bhp Total fan power 30.00 bhp Motor removal winch (2x) 
Fan power per fan 4.29 bhp Fan power per fan 5.00 bhp Motor removal beam 
Fan speed 2,530 rpm Fan speed 2,658 rpm  
Fan efficiency 71.9 % Fan efficiency 70.7 %  
Fan efficiency grade (FEG) 85  Inlet velocity 6,102 ft/min  
Inlet velocity 5,243 ft/min Outlet velocity 3,144 ft/min  
Outlet velocity 2,701 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 85.5 Hz / (92 Hz Max) Drive output frequency: 89.8 Hz CFM = 2074.60 x √(dP) 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Single Fan) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 77/85 77/80 83/81 87/87 79/84 78/81 76/77 73/75 87/89 

 

Inlet/outlet sound power by octave band (dB ref 10-12 watts) (Total All Fans) 
Band 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz LwA 
Power 85/93 85/88 91/89 95/95 87/92 86/89 84/85 81/83 96/97 
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
 100.0 85.6 100.0 82.2 2 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M8-M13 6 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Return Motor
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    Unit Totals Disconnect MCA MFS Circuit FLAWire Size Conduit
 200.0 99.3 125.0 95.9 1 1.5"

Tag Qty Hp/KVA Amp (ea) Wire Size Conduit
M1-M7 7 5.0 13.7 12 0.5"

None 208 3 Ph 60Hz NoneControls Conduit Power Dist. Conduit

Circuit

Main Power Circuit(s) Information

Supply Motor
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Model #  Serial # 29537 Tag  MFG Date 

Volts 208 Phase 3~ Hz 60

Circuit Qty Motor HP Motor FLA Circuit MCA Circuit Max Motor Tags
Fuse Size

SA Fan 1-7 7 5.0 13.7 99.30 125.0
Short‐circuit current:   65 600    V maximum

RA Fan 8-13 6 5.0 13.7 85.60 100.0
Short‐circuit current: 65 600    V maximum

 Short‐circuit current:    V maximum

 
Short‐circuit current:    V maximum

CAUTION: More than 1 disconnect is required to disconnect power from this equipment!
Separate circuits are identified above.  Multiples of the same circuit are listed on the same line.
A separate 115 volt lighting circuit is also required

Electric Heat (Kw) NA    Max Oper. Steam Press. (psig/kPa) 5.0 34.5
Input Amps NA    Max Coil Water (psig/kPa) 300.0 2068.5

   Refrigerant Max Charge (lbs/kg) NA NA
For Outdoor Use    HW Coil Max Inlet Temp (F/C) 200.0 93.3

For Installation in locations not accessible to the general public Refrigerant Type NA
Max Discharge Air Temp (F/C) 100.0 37.8   Max Ext. Static Press (in. w.g./kPa) 3.00 0.75

Use Copper Conductor Only
Made in USA

Oklahoma City Patents: www.climatecraft.com\patents

Motor Qty 
per circuit

M1-M7

AHU-1 (Fine Arts)

UK Lafferety Hall Fine Arts Guignol Bldg HVAC

M8-M13

CAH102X114E

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 36�O
F�110



 

 

ClimateCraft Construction Standards 
 

This document details the standard construction of ClimateCraft custom air handlers. It is intended to be 
used in conjunction with the unit data sheets and component data sheets to describe the construction 
specifications of all equipment. The unit data sheets and the component data sheets together with 
component cut sheets and unit drawings, detail each specific unit. Together, they make up the submittal 
data for the ClimateCraft air handlers on the project. 
 
Exterior Cabinet Construction 
The exterior of ClimateCraft units are made from prefabricated roll formed panels that incorporate a 
patented thermal break system. They are fastened on 6" centers with 5/16" ‐ 18 anti‐corrosion coated 
carbon steel bolts. All panel fasteners are accessible from the outside of the unit. No sheet metal screws 
are used on the unit to secure the structural panels. The panels are sealed with specially extruded EPDM 
gasket along all four sides to prevent cabinet leakage. 
 
The roll formed panels are fabricated from 16 gauge material. The type of material is detailed on each 
unit's product datasheet and can be one of the following exterior materials. 
 
16 gauge G90 galvanized steel – Indoor Unit 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge embossed finish aluminum – Outdoor Unit 
Type 3003 aluminum sheet produced to UNS A91100 and embossed with a stucco finish on both sides. 
 
Powder Coat Paint Finish – Outdoor Unit Only 
All exterior parts are painted after forming with a powder coat paint system. The parts are cleaned with 
a multi‐step cleaning process to remove all dirt and oil and then preheated to flash dry the cleaning 
solvents. A poly‐ceramic powder paint formulated for maximum resistance to UV light is electrostatically 
applied to the parts and then oven‐baked to form a continuous and even finish over the part. The color 
is indicated on the unit data sheet. Also meets ASTM B‐117 salt spray resistance test of 1000 hrs. 
 
Outdoor units have a 1‐1/2" standing seam roof covered by 2"x2" C channels that are secured by end 
caps to the aluminum roof rail or welded roof frame. No screws penetrate the roof. The roof panels are 
individually center pitched by approx. 1/4" per foot on units less than 11 feet wide to prevent standing 
water on the roof. On units over 18 feet wide, the roof can be fabricated using a welded frame 
construction using 2 panels wide with a 2" to 4" center pitch. The unit drawings indicate the roof pitch. 
 
Indoor units have a flat roof with a 1‐1/2" standing seam. 
 
Wall and Roof Insulation 
Insulation is thermally and acoustically rated. The fire and smoke ratings meet NFPA 90A and 90B 
requirements. The insulation type used can be found in the "Cabinet" section of the unit data sheet. One 
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or more panel thicknesses as detailed in the construction section of the unit data sheet can be used. The 
R value of the panels used are as follows: 
 
Foam Insulation     R Value = 6.6 / inch 
 
Interior Liners 
The interior liners are a one‐piece liner. The liners are fastened to the exterior panels through a 
thermally isolating material. The unit data sheet details the types of liners used in each section. The 
liners used are can be one of the following materials: 
 
20 gauge G90 galvanized steel 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge G90 galvanized steel 
Hot dipped galvanized cold rolled steel conforming to the requirements of ASTM‐653 and coated with a 
G90 coating. 
 
16 gauge smooth aluminum 
Type 1100 aluminum sheet produced to UNS A91100 with 2‐B smooth finish. 
 
Floor 
The unit floor can be varied from section to section and the material and method of fastening is detailed 
by section in the unit data sheets. The floor materials options are as follows: 
 
10 gauge aluminum tread plate 
Type 3003 (Tread Bright) embossed with four‐way tread plate and finished to high gloss. The thickness is 
3/16" OD over treads and 0.125" at base. 
 
The floors are fastened to the base with #12 self‐drilling sheet metal screws driven into the base 
through pre‐punched holes to insure uniformity. The screws are plated steel for galvanized steel and 
aluminum floors and are type 410 stainless steel on stainless steel floors. 1/8" thick EPDM gasket is 
applied between the floor sheets the base to provide a thermal break. 
 
Structural Base 
The perimeter of each base is fabricated from electrically welded structural steel tubing. The tubing is 
3/16" thick (1/4" thick for seismically rated units) high strength carbon steel and is pre‐painted at the 
mill with a weldable steel primer. The tube height is detailed in the unit data sheets. The perimeter 
tubing is drilled and tapped with 5/16" ‐ 18 threads on 6" centers to accept steel bolts to fasten the unit 
panels to the base. The tubing is continuously welded together at the corners and the open ends are 
seal welded shut with a steel plate. 
 
Formed "C" channels made of 12 gauge hot rolled pickled and oiled carbon steel are used as structural 
cross members and are fully welded into the perimeter frame. The cross members are placed on a 
maximum of 24" centers. The cross members are 4" deep. 
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5/8" thick by 8" wide steel plates are welded between cross members to distribute the weight of the fan 
assemblies to the structural base. The unit serial number is marked on the base for permanent 
identification. Lifting lugs are welded to the perimeter tubes. The lugs can be used to tie the unit down 
to the pad or roof curb for seismic restraint. 
 
The welded base assembly is cleaned using a multi‐step cleaning process to remove all dirt and oil, 
primed using a phenolic primer, and finished with a 2‐part epoxy paint. The underside of the base is 
coated with a two component, closed cell, rigid polyurethane foam. A minimum 2" of insulation is 
provided. 
 
For units that are designated to sit on roof curbs a 16 gauge curb angle is tack welded to the bottom of 
the base assembly. The angle is 1" x 3" and forms a sealing surface for the curb gasket making the unit 
self‐curbing with an overhung curb. The structural members of the base are notched for use with a curb 
when noted. 
 
Subfloor Options 
When chosen a subfloor liner is fastened to the underside of the base and is constructed from one of 
the following materials: 20 gauge G90 galvanized steel, 16 gauge smooth aluminum. 
 
Unit Splits (Refer to the unit data sheet to see which option applies to the specific unit) 
 
Option 3: "Demount and bag each section" – Outdoor unit 
The unit will be shipped in multiple sections each section will be bagged by a heat shrink nylon 
reinforced plastic. Cross bracing cables and turnbuckles are used to reinforce splits that are not along an 
air seal. 
 
For all units with splits 
Unit split locations are detailed on the unit drawing. A full height tube will be welded in on both sides of 
the base along the unit split line. A demount lifting lug will be welded (or bolted if required) to the base 
on both sides of the unit split to pull the unit together during assembly, and for lifting the unit section. 
The bracket can also be used as a seismic tie down. 
 
Units that are wider than 12 feet will have removable lifting lugs attached to the base along the unit split 
to facilitate rigging. 
 
The field assembly of the unit at the split and the reconnection of any electrical wiring will be done by 
"others". A short piece of FMC conduit will be used at split joints to aid in re‐connection of installed 
conduit. All caulking required in the field will be supplied by "others". 
 
The gaskets, nuts and bolts, and other hardware required for re‐connection of the unit at the unit splits 
will be supplied by ClimateCraft and shipped loose with the equipment. 
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Doors 
Doors shall be 3" thick, double wall construction with R‐6.6/inch polyurethane foam insulation. Doors 
shall open inward or outward as shown on the unit drawings. Outward swing doors which are installed 
in positive pressure sections shall be provided with a safety catch. Doors shall be constructed of 
minimum 0.125" thick, 6063‐T5 extruded aluminum framework. Each door shall be mounted with fully 
adjustable die‐cast aluminum hinges. All doors and mounting frames shall incorporate a thermal break 
design and the doors shall seal to a replaceable extruded EPDM sponge rubber gasket. 
 
The door latch assembly shall consist of a roller cam compression arm with a chrome plated steel inner 
handle and glass/fiber/nylon composite outer handle. Tool operated locks are provided on each fan 
section access door. All doors have a minimum of two latches. 
 
The door includes dual pane viewing windows with clear and wire reinforced safety glass. The windows 
are replaceable without disassembling the door. The windows are sealed and gasketed to prevent 
condensation. The unit data sheet details the sections that contain windows. All windows are resistant 
to UVC transmission. 
 
The size, location and swing of each door is detailed on the unit drawings. Door sizes listed on the 
drawings are a nominal door size. Actual door clearance dimensions are approximately 3" less in the 
width and height. 
 
FanMatrix Fan Assemblies 
Fans are direct drive, non‐overloading SWSI plenum fans designed for industrial duty and suitable for 
continuous operation. All fan wheels are full width (unless otherwise specified), have a minimum of 12 
airfoil blades, and are constructed of aluminum. Fans are arranged in a fan array using one or more fan 
tower assemblies as indicated in the unit drawings. Fan towers are fabricated from electrically welded 
structural steel. Individual fan towers are attached directly to the base structural members. 
 
Each fan and motor assembly is independently isolated with the fan tower using 1 inch deflection spring 
isolators. Isolators are mounted in a 3‐point arrangement that provides both vertical and horizontal 
(thrust) isolation and do not require field adjustment. Fan and motor assemblies are designed such that 
no natural frequencies exist within the operating range of the fan, eliminating the need for "lockout" 
frequencies in the variable speed drive. Fan and motor assemblies are dynamically balanced by the 
manufacturer to 0.080 inches per second or better, filter in reading, in all three planes. 
 
Motors are NEMA design B with Class F insulation. The motor insulation is rated to withstand voltage 
spikes of 1600 volts minimum. All motors have a minimum service factor of 1.15. Motors have ball 
bearings designed to deliver full load horsepower and life at 3600 RPM, or 2 times the motor nameplate 
speed, whichever is less. Motors are premium efficiency and are VFD duty rated per NEMA MG‐1. The 
fan data sheet indicates the motor enclosure. 
 
Coils (ClimateCraft) 
All hot‐water and chilled water‐cooling coils are constructed in accordance with ARI. 5/8" OD copper 
tubes are mechanically expanded into die formed fins. The tubes are arranged in a triangular pattern 
and the fins are patterned to augment heat transfer with a minimum air pressure drop. The coil data 
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sheets detail fin and tube material and size. All water coils have seamless copper headers and threaded 
red brass connections. Each coil is tested under clear water at 350 psig. 
 
Non‐freeze steam coils are constructed in accordance with ARI. 1" OD copper tubes are mechanically 
expanded into die formed fins. An internal 5/8" OD steam distribution tube is located inside of each 1" 
tube with jet nozzles formed to spray the outer tube with high velocity steam and force the condensate 
back to the collection header. The tubes are sloped at 1/8" per foot of fin length to aid in the 
condensate flow. The steam distribution header is brazed inside of the condensate collection header to 
allow single side connections. The fins are patterned to augment heat transfer with a minimum air 
pressure drop penalty. The coil data sheets detail fin and tube material and size. All water coils have 
seamless copper headers and threaded red brass connections. Each coil is tested with dry nitrogen 
under clear water at 350 psig. 
 
The casing of all coils will be 16 gauge galvanized steel or 16 gauge type 304 stainless steel as indicated 
on the coil data sheet. The casing consists of a C‐channel tube sheet on either end with a 1 1/2" flanges. 
A 1 3/8" stacking flange is used on the top and bottom. On coils with finned widths greater than 42" an 
intermediate tube sheet is used to reinforce the coil casing. Multiple tube sheets are used to keep the 
maximum unsupported coil width to 42". 
 
A coil data sheet is provided for each coil bank in all air handlers. The data sheets detail coil 
performance and optional construction supplied on each coil. 
 
Drain Pans 
Cooling coil sections have a pitched drain pan constructed from heavy gauge 304L stainless steel. All 
corners are welded watertight. The drain pan is a minimum of 3.25" deep with a minimum pitch of 2" 
from high point to the bottom of the drain outlet connection. A 1 1/4" stainless steel coupling is welded 
in the downstream corner of the low side of the pan. The coupling is welded below the pan bottom so 
that the pan freely drains and no water is backed up and retained. The pan has a 1 1/4" M.P.T. steel pipe 
nipple extended to the exterior of the air handler through the base. The drain pan is completely 
insulated from the bottom. The cooling coil sits on hat sections that are recessed into the drain pan. 
They are formed from 10 gauge stainless steel and welded into the drain pan. 
 
When cooling coils are stacked an intermediate drain pan is used. The pan is formed from heavy gauge 
type 304L stainless steel. The drain pan extends 6" downstream of the cooling coil fins and is sloped in 
the same direction as the main drain pan. A 3/4" NPT Brass drain pipe is threaded to a stainless coupling 
welded onto the low side of the intermediate drain pan. The brass drain pipe extends from the 
intermediate drain pan to within 1/2" of the main drain pan and is fastened with a "C" clamp to the 
stacking flange at the bottom of the lower coil. The intermediate drain pan is insulated with "Armaflex" 
to prevent condensation from forming on the underside of the pan. 
 
Drain traps are required on each drain connection and are furnished and installed in the field by 
others. 
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Filter Racks 
Filter holding frames are of heavy‐duty construction designed for industrial applications. Holding frames 
applied in medium efficiency filter applications are either upstream or downstream accessible. Holding 
frames applied in high efficiency filter applications are upstream accessible only. Holding frames are 
constructed from galvanized steel or optional type 304 stainless steel as specified in the unit data sheet. 
They are equipped with polyurethane foam gaskets, fasteners and filter centering dimples. The in‐line 
depth is 2.75" in order to effect adequate bearing surface for built‐up filter banks. Filter fasteners are 
capable of being installed without the requirement of tools, nuts or bolts. The holding frame rack is 
designed to accommodate standard size filters with the application of the appropriate type fastener. 
The filter rack is designed to use standard 24" x 24" and 12" x 24" filters only. Headered filters of any 
depth may be used with 1", 2", or 4" non‐headered pre‐filters. 16 gauge stiffening angles are used 
between each column of filters. 
 
Dwyer "Magnehelic" filter gauge options when chosen are installed where shown to monitor the air 
pressure drop of any filter bank. The gauges are factory mounted into a 16 gauge steel housing that 
mounts to the unit exterior using the bolts of one of the external standing seam flanges. Special air 
sensing tube assemblies are attached to the skin of the unit with self drilling sheet metal screws that 
come with an integral rubber washer. The sensing tube is inserted through a predrilled hole and the 
back of the plate is gasketed to eliminate air and water leakage. The air sensing assembly includes a 
barbed fitting on the exterior and vinyl tubing connects the sensing tubes to the filter gauge. 
 
The unit data sheet details the type of filters and filter rack used along with the optional equipment and 
construction. 
 
Rain Hoods 
Rain hoods are provided as an option on outside air and exhaust air openings as detailed in the unit data 
sheet and unit drawing. A stacked design is used with no individual section larger than 24" high. The 
hoods are fabricated from the same material and finish as the unit exterior. The outside edges of the 
hood have channels to divert the rainwater away from the opening. A galvanized steel wire mesh is 
attached to the inlet of each stacked section to prevent birds, insects and debris from entering the unit. 
 
Electrical 
The unit voltage is indicated on the unit data sheet. A weatherproof plastic nameplate is provided on all 
units giving the electrical rating information of the unit and all electrical components. 
 
For ACCESS Construction units, no factory wiring or conduit is provided. All factory provided electrical 
components are shipped loose for field installation by others. 
 
The re‐connection of any electrical wiring due to unit splits will be furnished in the field "By Others". 
Where power wiring spans across a unit split, the wiring will be pulled back to the initial source to 
avoid splicing of power wiring and maintain electrical integrity of the wiring. The wiring will have to 
be pulled through existing conduit in the field "By Others". A short piece of FMC is used at each unit 
split to aid in the re‐connection of conduit pieces from section to section. 
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When Variable Frequency Drives (VFDs) are remotely mounted from the air handler, line reactors may 
be required. Unless otherwise specified within the submittal, line reactors are not furnished or 
installed by ClimateCraft. 
 
Power Panels 
Matrix power distribution panels are detailed in the submittal.  Panel construction is NEMA 1 or 3R. The 
panel is fabricated from steel and is finished with an ANSI‐61 grey polyester powder coat finish. Each 
Matrix fan assembly is independently wired to a manual motor protector located inside the panel. 
Wiring is then run to appropriately sized fuses for protection of the power circuit. All fuses contained 
within the power distribution panel are then wired to a single distribution block located inside the panel. 
The incoming feed side of the power distribution block allows a single incoming power feed to supply 
power to all Matrix fan assemblies which are wired to the power distribution panel. The power 
distribution panel wiring diagram details the components and wiring configuration included in the 
power distribution panel. 
 
Power Circuit Conduit 
The following is a detailed list of possible power circuit conduit types provided on all factory‐built units. 
 

 EMT and Flexible Metal Conduit ‐ Power circuits are wired with EMT thin wall galvanized steel 
conduit. The wire is type THHN sized for the connected load. At each air seal and wall 
penetration, the conduit is sealed after assembly to prevent air and moisture migration. The 
final connection to the fan motors is through a short length of flexible conduit to allow for the 
movement of the spring isolated fan assemblies. 

 
Lighting 
The internal lights are in 100 watt vapor proof safety fixtures. The fixtures are die cast aluminum with a 
glass globe protected with a die cast safety cage. The lights are 10 watt LED non‐dimmable bulbs 
equivalent to a 60 watt incandescent bulb. A combination 20 amp light switch and 115V outlet mounted 
in a die cast aluminum box controls lights and provides convenience power. The lighting power wiring 
diagram details the lighting control circuit. 
 
Lighting wiring conduit types are detailed in the submittal with the following options. 
 

 EMT or Flexible Metal Conduit ‐ The lights are wired with EMT thin wall galvanized steel conduit 
or flexible metal conduit. The wiring is stranded, 12 gauge, type THHN. At each air seal and wall 
penetration, the conduit is sealed after assembly to prevent air and moisture migration. 

 
Controls 
Unless otherwise stated in the submittal, controls are not provided, wired, and installed. 
 
ETL 
All factory‐built units, unless stated otherwise in the submittal, are ETL listed. They have been examined 
by ETL and found to comply with UL safety standard 1995. The unit will bear the ETL listing mark. 
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Units which are not ETL listed include those with electric or gas heating, or those which are considered 
"knocked down" or "ACCESS" and are field assembled. These units will not bear the ETL listing mark. 
Refer to the unit data sheet for specifics on the ETL listing. 
 
Testing 
All factory assembled units undergo a functional run test. Power is applied to the unit and all circuits are 
run and checked for proper function. All fan motors are run and checked for rotation, operating speed, 
and balance after fan assembly. 
 
All field assembled ACCESS units, units do not undergo a functional run test. All fan motors are run and 
checked for rotation, operating speed and balance after fan assembly. 
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Unit	Assembly	
	
Squaring Unit Sections: 
Units shipped in sections due to shipping requirements or clearance limitations must be assembled at the unit split 
joint.  If the unit sections have racked, they must be squared and plumbed prior to assembly. 

 

 

 

If the unit is not properly aligned after rigging and placement, it must be square and plumb prior to section assembly. 
NOTICE 

Base frames must be 
properly aligned, 
gasketed, and joined as 
shown. 

Gasket should be visible. 

Improperly aligned base 
frames are a major cause 
of air and water leaks 
and must be avoided. 
 
Base frames must be 
properly aligned before 
assembly. 
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Sometimes sections rack during shipment. Once the base frames are aligned, the unit may be squared if 
needed. Squaring can be accomplished using a “come‐along” or other device to apply pressure to the 
opposing side to square it up prior to assembly.  The following drawings show how the squaring of the unit 
can be accomplished. 

 

 
 
 
 
 
 
 
 
 

 
Correct base frame alignment 

1. Place unit sections as close to their final installation position as possible, making sure all sections are correctly 
oriented to mating sections.  Serial numbers for each section will be on the same side and in order, SNXXXXX‐ 
1, SNXXXXX‐2, etc., continuing for all sections of unit. 

2. Remove bolts along unit split planes on wall and roof panels. Remove shipping lugs if installed between unit 
sections.  Remove plastic covering the unit split opening. 

3. Install panel joint gasket, ClimateCraft part number PGSK‐001‐001 along base frame tube. Two pieces of gasket 
material should be used as shown in Figure 6‐5. The first piece of gasket should be at floor level with wide 
portion of “T” gasket close to top of base rail following its radius. The second piece should be inverted and 
close to the center of the tube. Both pieces of gasket need to be installed using the double‐sided tape 
provided in loose parts box inside unit. Gasket material should extend beyond edges of each section. Gasket 
installation must be done before sections are pulled together. 

4. Install panel joint gasket, ClimateCraft part number PGSK‐001‐001, on wall and roof panel flanges.  If the 
sections are level, plumb and at the same height, all wall panel and roof panel bolt holes should be aligned.  If 
they are not, the condition preventing alignment must be corrected prior to pulling the sections together.  See 
Section 6.1 above. 

5. Maneuver unit sections into final position.  Ensure base frames are as close as possible (touching) while 
maintaining hole alignment. 

6. Draw unit sections together using section split assembly hardware. DO NOT ATTEMPT TO DRAW THE 
SECTIONS TOGETHER USING THE PANEL BOLTS. 

7. Check unit for proper alignment prior to bolting of wall panels and roof sections. If unit is not square and 
plumb it is possible for air/water leaks to occur. Proper alignment of roof rails can be seen at the section joints, 
roof rails should be almost touching and flush together if unit is level, square and plumb. 

8. Once the sections are together, insert panel bolts and nuts along roof and wall panels.  Tighten bolts and nuts 
securely. 

9. After verifying unit section bases are touching along unit split planes, caulk joint between adjacent base frame 
sections and at end seam of roof panel joints of unit. 

10. Units that are wider than 12 feet and/or have a steel roof frame instead of aluminum require caulk along the 
roof rail at the point both sections of the unit come together. 

11. For outdoor units, the roof seam cover caps must be installed. Do not seal seam‐cover end caps as this will 
prevent rainwater from draining off roof. 
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Component Clearances: 
Because ClimateCraft, Inc. specializes in the manufacture of custom products, it is difficult to generalize about product 
clearances. However, certain minimum clearances should be observed to facilitate access to the unit and major 
components. 
 Access doors – The area around an access door should be clear to allow the door to swing fully open without 

obstruction. 
 Coils & Major Components – In order to allow for replacement of coils and other major components, the area 

adjacent to the component should be clear an equivalent of the width of the component, plus an additional 5 
feet to allow for equipment access. 

 

 

Wall Panel Demount Gasket Installation: 
 
 

Maintaining clearances around the air handling unit required for local, state, and national codes is the responsibility of 
the licensed installing contractor. 

NOTICE 

BOLT THROUGH PRE-PUNCHED 
HOLE IN GASKET 

  SECTION SPLIT ASSEMBLY DETAIL  

PANEL ASSY BOLT 
PFAS-001-001 

SEE DETAIL AT RIGHT 

SECTION SPLIT ASSY HARDWARE 
PFAS-031-001 

SECTION SPLIT ASSY WASHER 
PFAS-014-002 

SECTION SPLIT ASSY NUT 
PFAS-017-002 

PANEL GASKET 
PGSK-001-001 

PANEL ASSY NUT 
PFAS-010-001 
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Roof Rail Demount Gasket Installation: 
 

 
 

When a unit is supplied with 
an aluminum roof rail, the 
PGSK‐005‐001 gasket 
should be folded up to fill 
the demount split. 

Apply a bead of clear caulk 
to the area where the roof 
rails meet the wall panels. 
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PAN 
UNIT DRAIN 

CONNECTION 
CLEAN OUT 

PLUG 
OPEN 

PAN CONNECTION PLUG 

1" MIN. DROP 

Condensate	Drain	
	
Static pressure in the drain pan section will be negative if the cooling coil is in a draw through application.  Static 
pressure will not allow the drain pan to empty if a properly plumbed trap is not used.  Cooling coils and drain pans in a 
blow through or positive pressure section also need to be properly trapped to prevent air from blowing through the 
drain. 

The following trap sizes are required as a minimum for proper operation of the air handling unit. On startup, it may be 
necessary to fill the trap manually.  If the air handling unit is exposed to freezing conditions during winter months, an 
antifreeze solution should be placed in the trap or the trap should be drained and plugged. 

NEGATIVE INTERNAL STATIC PRESSURE COIL SECTION (DRAW‐THROUGH APPLICATION) 
DRAIN  

VENT 
 
A=Negative Internal Static Pressure in 
Drain Pan Section (in w.g.)+2 

 
B=(Negative Internal Static Pressure in 
Drain Pan Section/2)+1 

 
Example: 
Neg SP in Drain Pan Section=3.6 in/w.g. 

 
A=3.6+2=5.6" 
B=(3.6/2)+1=2.8" 

 
 
 
 
 
 

POSITIVE INTERNAL STATIC PRESSURE COIL SECTION (BLOW‐THROUGH APPLICATION) 

DRAIN 
 

UNIT DRAIN 
 

CLEAN OUT 
 

OPEN VENT 

 
 

A=Positive Internal Static Pressure in Drain 
Pan Section (in w.g.)+1 
 
Example: 
Pos SP in Drain Pan Section=3.6 in/w.g. 

A=3.6+1=4.6" 

Total Trap Dimension=4.6+1=5.6" 

B
 

A
 

A
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T H E  W O R L D  L E A D E R  I N  C L E A N  A I R  S O L U T I O N S

EXTENDED SURFACE PLEATED PANEL FILTERS

PerfectPleat
®

 SC M8
(Standard Capacity MERV 8)

• Mechanical efficiency – does not 
rely on electret charge technology

• Self-supporting DuraFlex® media 
made from virgin fiber – no wire  
support needed

• Consistent media with controlled 
fiber size and blend

• Available in 2″ and 4″ models

• Environmentally friendly – no dies, 
no metal, fully incinerable

• Patented media, filter design, and 
manufacturing process. Patents 
covered under one or more of the 
following: US 6398839 B2;  
US 6254653 B1; US 6159318;  
US 6165242; US 6387140 B1

PerfectPleat SC M8 filters are designed to 
consistently increase efficiency throughout 
the service life of the filter. They have an initial  
MERV 8 rating respectively, but the efficiency 
increases significantly when dust loading 
begins. PerfectPleat SC M8 filters have 
distinctive self-supporting characteristics that 
allow a pleating pattern, which promotes airflow and 
maximizes Dust Holding Capacity (DHC). The PerfectPleat SC M8 
filter is best suited for standard capacity pleated panel filter applications, 
where pleated filters are currently in use. They can also be used to upgrade 
applications using panel filters. 

Superior Design and Construction
The perimeter frame is constructed from the highest wet-strength 28 pt.  
beverage carrier board, securely bonded to the media pack. Support straps 
on the air entering side are used in combination with uniquely designed pleat 
stabilizers on the air leaving side of the 2″ model to provide additional strength. 
The support straps and pleat stabilizers ensure integrity against turbulent 
airflow. The 2″ filter resists crushing and abuse and provides excellent lateral 
stability for installation in side access systems. 
The 4″ model utilizes a two piece die cut frame with integral pleat spacers on the 
air leaving side. Pleat spacing is controlled by straps bonded to the air entering  
side and the multiple rows of pleat spacers on the air leaving side. The pleat 
spacers also ensure the pleats remain open during use, maximizing filter life. 

DuraFlex® Media—Patented Media Design
Uniform size virgin fibers are assembled in closely controlled blends to create  
a media that is both self-supporting and consistent in performance. When 
pleated, DuraFlex media will hold its shape without the wire support  
characteristic of conventional pleated filters. That means no potential for the  
formation of rust and safer handling. With the superior resiliency of DuraFlex 
media and no need for wire support, PerfectPleat SC M8 filters can sustain  
significant abuse and maintain their shape and pleat spacing. The absence of 
wire also makes the filter totally incinerable, which can simplify disposal.

• Media Pack  
 Sealant

• Media Pack  
 Structurally  
 Bonded with  
 Hot Melt

• Pleat  
 Stabilizer Bar

•  Pleat  
 Support Strap

• DuraFlex®  
 Self-Supporting  
 Media

• Media Pack  
 SealantPerfectPleat® SC M8 2″ 

Filter Construction
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PerfectPleat®  SC M8 Filters

Performance Data

Product Information – Standard Sizes

Energy savings may be realized by operating the PerfectPleat SC M8 filters 
to a lower final resistance. Contact your local AAF Flanders representative 
for a Total Cost Of Ownership analysis for your specific application. 

PerfectPleat® and DuraFlex® are registered trademarks of AAF International 
in the U.S. and other countries.

9920 Corporate Campus Drive, Suite 2200, Louisville, KY 40223-5690
888.223.2003  Fax 888.223.6500  |  aafintl.com  

AAF Flanders has a policy of continuous product 
research and improvement and reserves the right to 
change design and specifications without notice.

ISO Certified Firm                    

©2017 AAF International and its affiliated companies.

AFP-1-202C    01/17

Initial Resistance vs. Filter Face Velocity

Filter

Pleats 
Per 

Linear Foot

Rated Initial Resistance  
(in. w.g.)

Recommended  
Final Resistance 

(in. w.g.)
ASHRAE 52.2

MERV
Continuous Operating

Temperature Limits300 FPM 500 FPM 625 FPM
2″ PerfectPleat SC M8 10 .13 .24 .33 1.0 8 150°F (66°C) 
4″ PerfectPleat SC M8 9 .11 .23 .35 1.0 8 200°F (93°C)

Nominal Sizes  
(Inches)

(W x H x D)

Actual Sizes
(Inches)

(W x H x D)

Rated Airflow 
(SCFM)

Pleats
Per

Filter300 FPM 500 FPM 625 FPM
10 x 20 x 2   9½ x 19½ x 1¾   400   700   850   8
12 x 20 x 2 11½ x 19½ x 1¾   500   850 1050 10
12 x 24 x 2 113⁄8 x 233⁄8 x 1¾   600 1000 1250 10 

14 x 25 x 2 13½ x 24½ x 1¾   750 1200 1500 11 
15 x 20 x 2 14½ x 19½ x 1¾   650 1050 1300 12 
15 x 25 x 2 14½ x 24½ x 1¾   800 1300 1650 12
16 x 16 x 2 15½ x 15½ x 1¾   550   900 1100 13 
16 x 20 x 2 15½ x 19½ x 1¾   650 1100 1400 13 
16 x 24 x 2 153⁄8 x 233⁄8 x 1¾   800 1350 1650 13 

16 x 25 x 2 15½ x 24½ x 1¾   850 1400 1750 13
18 x 24 x 2 173⁄8 x 233⁄8 x 1¾   900 1500 1900 15

18 x 25 x 2 17½ x 24½ x 1¾   950 1550 1950 15
20 x 20 x 2  19½ x 19½ x 1¾   850 1400 1750 17
20 x 24 x 2 193⁄8 x 233⁄8 x 1¾ 1000 1650 2100 17

20 x 25 x 2 19½ x 24½ x 1¾ 1050 1750 2150 17
24 x 24 x 2 233⁄8 x 233⁄8 x 1¾ 1200 2000 2500 20

25 x 25 x 2 24½ x 24½ x 1¾ 1300 2150 2700 21

12 x 24 x 4 113⁄8 x 233⁄8 x 3¾   600 1000 1250   8 

16 x 20 x 4 153⁄8 x 193⁄8 x 3¾   650 1100 1400 11

16 x 25 x 4 153⁄8 x 243⁄8 x 3¾   850 1400 1750 11

18 x 24 x 4 173⁄8 x 233⁄8 x 3¾   900 1500 1875 12 

20 x 20 x 4 193⁄8 x 19¾ x 3¾   850 1400 1750 14

20 x 25 x 4 193⁄8 x 243⁄8 x 3¾ 1050 1750 2150 14 

24 x 20 x 4 233⁄8 x 193⁄8 x 3¾ 1000 1650 2100 14

24 x 24 x 4 233⁄8 x 233⁄8 x 3¾ 1200 2000 2500 17 

25 x 29 x 4 243⁄8 x 283⁄8 x 3¾ 1500 2500 3150 21

Particle Size (μm)
 .1 .2 .4 .6 .8 1 2 4  6  8 10

Effi
cie

nc
y 

(%
)

100
90
80
70
60
50
40
30
20
10

0

Efficiency vs. Particle Size

Composite Minimum Efficiency Curve

All performance data based on ASHRAE Standard 52.2. Performance tolerance conforms to Section 6.4 of ANSI/AHRI Standard 850-2013.
Underwriters Laboratories Classification – PerfectPleat filters are UL Classified. Testing was performed according to UL Standard 900.
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Filter Face Velocity (FPM)
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MAGNEHELIC® DIFFERENTIAL PRESSURE GAGES
Indicate Positive, Negative or Differential, Accurate within 1%

21

D
ifferential P

ressure G
ages

P
R

E
S

S
U

R
E

Bezel provides ange for ush mounting in panel.

Clear plastic face is highly resistant to breakage. Provides 
undistorted viewing of pointer and scale.

Precision litho-printed scale is accurate and easy to read.

Calibrated range spring is at spring steel. Small 
amplitude of motion assures consistency and long life. It 
reacts to pressure on diaphragm. Live length ad ustable for 
calibration.

Red tipped pointer of heat treated aluminum tubing is easy 
to see. It is rigidly mounted on the helix shaft.

Pointer stops of molded rubber prevent pointer over-travel 
without damage.

“Wishbone” assembly provides mounting for helix, helix 
bearings and pointer shaft.

Jeweled bearings are shock-resistant mounted; provide 
virtually friction-free motion for helix. Motion damped with 
high viscosity silicone uid.

Helix is precision made from an alloy of high magnetic 
permeability. Mounted in eweled bearings, it turns freely, 
following the magnetic eld to move the pointer across 
the scale. 

Zero adjustment screw is conveniently located in the 
plastic cover, and is accessible without removing cover. 
O-ring seal provides pressure tightness.

O-ring seal for cover assures pressure integrity of case.

OVERPRESSURE PROTECTION
Blowout plug is comprised of a rubber plug on the rear 
which functions as a relief valve by unseating and venting 
the gage interior when over pressure reaches approximately 
25 psig (1.7 bar). To provide a free path for pressure relief, 
there are four spacer pads which maintain 0.023  clearance 
when gage is surface mounted. Do not obstruct the gap 
created by these pads.
The blowout plug is not used on models above 180  of 
water pressure, medium or high pressure models, or on 
gages which require an elastomer other than silicone for the 
diaphragm.
The blowout plug should not be used as a system 
overpressure control. High supply pressures may still 
cause the gage to fail due to over pressurization, resulting 
in property damage or serious in ury. Good engineering 
practices should be utilized to prevent your system from 
exceeding the ratings of any component. 

Die cast aluminum case is precision made and iridite-
dipped to withstand 168 hour salt spray corrosion test. 
Exterior nished in baked dark gray hammerloid. One case 
size is used for all standard pressure options, and for both 
surface and ush mounting.

Silicone rubber diaphragm with integrally molded O-ring 
is supported by front and rear plates. It is locked and 
sealed in position with a sealing plate and retaining ring. 
Diaphragm motion is restricted to prevent damage due to 
overpressures.

Samarium Cobalt magnet mounted at one end of range 
spring rotates helix without mechanical linkages.

VELOCITY AND VOLUMETRIC FLOW UNITS
Scales are available on the Magnehelic® 
gage that read in velocity units (FPM, m/s) 
or volumetric ow units (SCFM, m3/s, m3/h). 
Stocked velocity units with dual range scales 
in inches w.c. and feet per minute are shown 
above. For other ranges contact the factory. 
When ordering volumetric ow scales please 
specify the maximum ow rate and its 
corresponding pressure.
Example: 0.5 in w.c.  16,000 CFM. A-310A

SERIES 2000

®

DWYER INSTRUMENTS, INC.   |   dwyer-inst.com

ACCESSORIES
Model Description
A-321
A-448
A-135
A-401
A-310A

Safety relief valve
3-piece magnet kit for mounting Magnehelic® gage directly to magnetic surface
Rubber gasket for panel mounting
Plastic carry case
3-way vent valves. In applications where pressure is continuous and the 
Magnehelic® gage is connected by metal or plastic tubing which cannot be easily 
removed, we suggest using Dwyer A-310A vent valves to connect gage. Pressure 
can then be removed to check or re-zero the gage.

MODEL CHART

Model
Range,
Inches of Water Model

Range,
PSI Model

Range, MM 
of Water Model

Range,
kPa

Dual Scale Air Velocity Units
For use with pitot tube

2000-00N†••
2000-00†••
2000-0†•
2001
2002
2003
2004
2005
2006
2008
2010
2012
2015
2020
2025
2030
2040
2050
2060
2080
2100
2120
2150
2160
2180*
2250*

.05-0-.2
0-.25
0-.50
0-1.0 
0-2.0 
0-3.0 
0-4.0 
0-5.0 
0-6.0 
0-8.0 
0-10
0-12
0-15 
0-20 
0-25 
0-30 
0-40
0-50
0-60
0-80
0-100
0-120
0-150
0-160
0-180
0-250

2201 
2202 
2203 
2204 
2205 
2210* 
2215* 
2220* 
2230**

0-1
0-2
0-3
0-4
0-5
0-10
0-15
0-20
0-30 

2000-6MM†••
2000-10MM†•
2000-15MM
2000-25MM
2000-30MM
2000-50MM
2000-80MM
2000-100MM
2000-125MM
2000-150MM
2000-200MM
2000-250MM
2000-300MM

0-6       
0-10
0-15
0-25
0-30 
0-50
0-80 
0-100
0-125
0-150
0-200
0-250
0-300

2000-0.5KPA
2000-1KPA
2000-1.5KPA
2000-2KPA
2000-2.5KPA
2000-3KPA
2000-4KPA
2000-5KPA
2000-8KPA
2000-10KPA
2000-15KPA
2000-20KPA
2000-25KPA
2000-30KPA

0-0.5 
0-1
0-1.5
0-2
0-2.5
0-3
0-4
0-5
0-8
0-10
0-15
0-20
0-25
0-30

Model
Range, in w.c./
Velocity F.P.M.

2000-00AV†••

2000-0AV†•

2001AV

2002AV

2005AV

2010AV

0-.25/
300-2000
0-.50/
500-2800
0-1.0/
500-4000
0-2.0/
1000-5600
0-5.0/
2000-8800
0-10/
2000-12500

Model
Range, CM 
of Water

2000-15CM 
2000-20CM 
2000-25CM 
2000-50CM 
2000-80CM 
2000-100CM 
2000-150CM 
2000-200CM 
2000-250CM
2000-300CM

0-15
0-20
0-25 
0-50 
0-80 
0-100 
0-150 
0-200 
0-250
0-300

Zero Center Ranges
2300-6MM†••
2300-10MM†•
2300-20MM†•

3-0-3
5-0-5
10-0-10

Zero Center Ranges
2300-1KPA
2300-2KPA
2300-2.5KPA
2300-3KPA

.5-0-.5
1-0-1
1.25-0-1.25
1.5-0-1.5

Model Range, Pa
2000-60NPA†••
2000-60PA†••
2000-100PA†•
2000-125PA†•
2000-250PA
2000-300PA
2000-500PA
2000-750PA
2000-1000PA

10-0-50
0-60
0-100
0-125 
0-250 
0-300
0-500 
0-750
0-1000

Dual Scale English/Metric Models

Model
Range, 
in w.c.

Range, 
Pa or kPa

Zero Center Ranges 2000-00D†••
2000-0D†•
2001D
2002D
2003D
2004D
2005D
2006D
2008D
2010D
2015D
2020D
2025D
2050D
2060D

0-.25
0-0.5
0-1.0
0-2.0
0-3.0
0-4.0
0-5.0
0-6.0
0-8.0
0-10
0-15
0-20
0-25
0-50
0-60

0-62 Pa
0-125 Pa
0-250 Pa
0-500 Pa
0-750 Pa
0-1.0 kPa
0-1.25 kPa
0-1.5 kPa
0-2.0 kPa
0-2.5 kPa
0-3.7 kPa
0-5 kPa
0-6.2 kPa
0-12.4 kPa
0-15 kPa

2300-4CM
2300-10CM
2300-30CM

2-0-2
5-0-5
15-0-15Zero Center Ranges

2300-00†••
2300-0†•
2301
2302
2304
2310
2320
2330

0.125-0-0.125
.25-0-.25
.5-0-.5
1-0-1
2-0-2
5-0-5
10-0-10
15-0-15

Zero Center Ranges
Model Range, Pa
2300-60PA†••
2300-100PA†•
2300-120PA
2300-200PA
2300-250PA
2300-300PA
2300-500PA
2300-1000PA

30-0-30
50-0-50
60-0-60
100-0-100
125-0-125
150-0-150
250-0-250
500-0-500

†These ranges calibrated for vertical scale position     • Accuracy ±3%     •• Accuracy ±4%     *MP option standard     **HP option standard
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3900 Dr. Greaves Rd. • Kansas City, MO 64030 • (816) 761-7476 • FAX (816) 765-8955

CD50 LOW LEAKAGE CONTROL DAMPER
High Performance Extruded Aluminum Airfoil

Class 1A Leakage Rated

®

ALL STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.Spec CD50- /Replaces CD50- ©Ruskin Co. 20

FEATURES
• Airfoil blade design for low pressure drop and less noise genera-
tion.

• Positive lock axles, noncorrosive bearings and shake proof link-
age for low maintenance operation.

• Blade edge seals mechanically lock into the blade for superior
sealing.

OPTIONS
• Factory-installed, pneumatic and electric actuators.
• Enamel and epoxy finishes.
• SP100 Switch Package to remotely indicate damper blade posi-
tion.

• 16 gage galvanized steel hat channel frame.
• Front, rear or double flange frame with or without bolt holes.
• Face and bypass configurations.

NOTE: Dimensions shown in parenthesis ( ) indicate millimeters.

*Units furnished approximately 1/4" (6) smaller than given opening
dimensions.

APPLICATION
The CD50 is a low leak, extruded aluminum damper designed with
airfoil blades for higher velocity and pressure HVAC stystems. It
meets the leakage requirements of the International Energy Con-
servation Code by leaking less than 3 cfm/sq. ft. at 1" of static pres-
sure and is AMCA licensed as a Class 1A damper.

STANDARD CONSTRUCTION

FRAME
5" x 1" x 6063T5 extruded aluminum hat channel with .125" min-
imum wall thickness (127 x 25 x 3.2). Low profile, 5" x 1/2" (127 x
13) top and bottom frames on dampers 12" (305) high and less.
Mounting flanges on both sides of frame.

BLADES
6" (152) wide, 6063T5 heavy gage extruded aluminum, airfoil
shape.

SEALS
Ruskiprene blade edge seals and flexible metal compressible
jamb seals.

BEARINGS
Molded synthetic.

LINKAGE
Concealed in frame.

AXLES
1/2" (13) plated steel hex.

MAXIMUM SIZE
Single section – 60"w x 72"h (1524 x 1829).
Multiple section assembly – Unlimited size.

MINIMUM SIZE
Single blade – 6"w x 5"h (152 x 127).
Two blades, parallel or opposed action: 6"w x 9"h (152 x 229).

TEMPERATURE LIMITS
-72°F (-58°C) and +275°F (+135°C) .

AMCA LICENSED
See Page 2
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The CD50 may be used in systems with total pressures exceeding 3.5" by reducing
damper section width as indicated. Example: Maximum design total pressure of 8.5" w.g.
would require CD50 damper with maximum section width of 36" (914).

Pressure limitations shown above allow maximum blade deflection of 1/180 of span on
60" (1524) damper widths. Deflections in other damper widths (less than 48" [1219]) at
higher pressures shown will result in blade deflection substantially less than 1/180 of
span.

CD50 PRESSURE LIMITATIONS

Maximum Design Total Static Pressure
InchesWater Gage

3 4 5 6 7 8 9 10 11 12 13

60"
(1524)

48"
(1219)

36"
(914)

24"
(610)

12"
(305)

FACE VELOCITY - FEET/MINUTE
AMCA FIG. 5.3

CD50 sizes 12 x 12, 24 x 24, 48 x 12, 12 x 48, 36 x 36 (305 x 305, 610 x 610, 1219 x 305, 305 x 1219, 914 x 914)

All data corrected to represent standard air at a density of 0.075 lbs/ft3.

VELOCITY VS. PRESSURE DROP
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CD50 AMCA LICENSED PERFORMANCE DATA
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Leakage testing conducted in accordance with AMCA Standard
500-D-98. Torque applied holding damper closed, 5 in. lbs./sq. ft. on
opposed blade dampers and 7 in. lbs./sq. ft. on parallel blade

dampers. Air leakage is based on operation between 50°F to 104°F.
All data corrected to represent standard air density 0.075 lbs/ft3.

1 IN.W.G. 4 IN.W.G. 8 IN.W.G.

12" (305)

24" (610)

36" (914)

48" (1219)

60"(1524)

IA

IA

IA

IA

IA

I

I

I

I

I

II

II

NA

NA

NA

Ruskin Company certifies that the CD50
shown herein is licensed to bear the AMCA
Seal. The ratings shown are based on tests
and procedures performed in accordance with
AMCA Publication 511 and comply with the
requirements of the AMCA Certified Ratings
Program.The AMCA International Certified
Ratings Seal applies to Air Performance and
Air Leakage.

DAMPERWIDTH (INCHES)

1A

1

2

3

1" (0.25 kPa )

3 (15.2)

4 (20.3)

10 (50.8)

40 (203)

4" (1.0 kPa)

N/A

8 (40.6)

20 (102)

80 (406)

8" (2.0 kPa)

N/A

11 (55.9)

28 (142)

112 (569)

12" (3.0 kPa)

N/A

14 (71.1)

35 (178)

140 (711)

Pressure/
Class

Leakage, L/s/m2)

Required Rating Extended Ranges (Opt.)
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DIMENSIONAL INFORMATION

SOUND RATINGS

CD50 SOUND RATINGS

Damper
Size

Damper Full Open

CFM NC CFM NC CFM NC CFM NC

Damper 75% Open Damper 50% Open Damper 25% Open

12 x 12
(305 x 305)

18 x 18
(457 x 457)

24 x 24
(610 x 610)

2000
3000
4000

2250
4500
6750

4000
8000
12000

17
28
35

17
33
43

11
32
43

1500
2250
3000

1688
3375
5063

3000
6000
9000

11
22
29

10
26
37

10
30
42

1000
1500
2000

1125
2250
3375

2000
4000
6000

11
19
24

21
32
40

26
38
46

500
750
1000

563
1125
1688

1000
2000
3000

*
*
*

*
*
15

*
21
31

NC = Noise criteria in Decibels is based on 10db room effect and 10db of room attenuation.
* = Less than 10 NC
See ASHRAE Handbook (1977 Fundamentals, Chapter 7) for explanation of NC Ratings.

OPPOSED
BLADE

PARALLEL
BLADE

31/8"
(79) 5”

(127)
5”

(127)

5"
(127)

LOW PROFILE
Standard construction
for higher free area on
dampers 12" (305) high

and less.

CD50 SUGGESTED SPECIFICATION

Furnish and install, at locations shown on plans, or in accordance
with schedules, Low leakage dampers shall meet the following min-
imum construction standards: Frames shall be 5" x 1" x .125" (min-
imum thickness) (127 x 25 x 3.2) 6063T5 extruded aluminum hat
channel with hat mounting flanges on both sides of the frame. Each
corner shall be reinforced with two die formed internal braces and
machine staked for maximum rigidity. Blades shall be airfoil type
extruded aluminum (maximum 6" [152] depth) with integral structural
reinforcing tube running full length of each blade.

Blade edge seals shall be extruded double edge design with inflat-
able pocket which enables air pressure from either direction to assist
in blade to blade seal off. Blades seals shall be mechanically locked

in extruded blade slots, yet shall be easily replaceable in field. Adhe-
sive or clip-on type blade seals are not acceptable. Bearings shall be
non-corrosive molded synthetic. Axles shall be hexagonal (round not
acceptable) to provide positive locking connection to blades and
linkage. Linkage shall be concealed in frame. Submittal must
include leakage, maximum air flow and maximum pressure ratings
based on AMCA Publication 500. Damper shall be tested and
licensed in accordance with AMCA 511 for Air Performance and Air
Leakage. Damper widths from 12" to 60" (305 to 1524) wide shall
not leak any greater than 8 cfm sq. ft. @ 4" w.g. and a maximum of
3 CFM sq. ft. @ 1" w.g. Dampers shall be in all respects equivalent
to Ruskin Model CD50.

Jackshaft
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CD50V LOW LEAKAGE VERTICAL BLADE CONTROL DAMPER
High Performance Extruded Aluminum Airfoil

®

ALL STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.Spec CD50V-710/Replaces CD50V-106 ©Ruskin 2010

The CD50-V is an extruded aluminum damper designed to be
installed with the airfoil blades running vertically. The airfoil blades
make the CD50-V ideal for higher velocity and pressure HVAC
systems.

STANDARD CONSTRUCTION

FRAME
5" x 1" x 6063T5 extruded aluminum hat channel with .125" min-
imum wall thickness (127 x 25 x 3.2). Low profile, 5" x 1/2" (127 x
13) jamb frames on dampers 12" (305) wide and less. Mounting
flanges on both sides of frame.

BLADES
6" (152) wide, 6063T5 heavy gage extruded aluminum, airfoil
shape.

LINKAGE
Concealed in frame.

AXLES
1/2 " (13) plated steel hex.

BEARINGS
Stainless steel bearings with thrust washer.

SEALS
Blade Edge – Extruded Ruskiprene (TPR) for -72°F to +275°F
(-58°C to +135°C).
Jamb – Flexible metal compressible type.

CONTROL SHAFT
Removable, 1/2" (13) diameter shaft extends 6" (152) beyond
frame.

FINISH
Mill.

MINIMUM SIZE
Single blade, parallel action – 5"w x 6"h (127 x 152).
Two blade, opposed action – 9"w x 6"h (229 x 152).

MAXIMUM SIZE
Single section – 48"w x 36"h (1219 x 914).
Multiple section assembly – Unlimited size.

LEAKAGE
7.2 CFM/sq. ft. (Refer to notes 3 and 4 below.)

OPTIONS
• Factory-installed, pneumatic and electric actuators.
• Enamel and epoxy finishes.
• SP100 Switch Package to remotely indicate damper blade posi-
tion.

• 16 gage galvanized steel hat channel frame.
• Front, rear or double flange frame with or without bolt holes.
• Face and bypass configurations.

FEATURES
• Airfoil blade design for low pressure drop and less noise genera-
tion.

• Positive lock axles, noncorrosive bearings and shake proof link-
age for low maintenance operation.

• Blade edge seals mechanically lock into the blade for superior
sealing.

NOTES
1. Dimensions shown in parentheses ( ) indicate millimeters.
2. Units furnished approximately 1/4" (6) smaller than given open-

ing dimensions.

Width

Height
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3900 Dr. Greaves Rd. • Kansas City, MO 64030 • (816) 761-7476 • FAX (816) 765-8955

BD6 BACKDRAFT DAMPER
Extruded Aluminum

© Ruskin September 2018

APPLICATION
The BD6 backdraft damper is designed for medium to heavy duty commercial
HVAC applications. Vertical mount allows horizontal airflow relief in one direc-
tion, but prevents reverse airflow in opposite direction. Air pressure differential
opens damper, while gravity closes it. The BD6 conforms with the International
Energy Conservation Code (IECC), and ASHRAE 90.1 leakage requirements
for non-motorized dampers.

Spec BD6-918/Replaces BD6-518

Feature Standard Construction

Frame 6063T6 extruded aluminum, .125" (3.2) THK, mitered corners

Blades 6063T6 extruded aluminum, 070" (1.8) THK

Blade seals Ruskiprene™

Bearings Synthetic (Nylon) 

Linkage 1/2" (13) x 1/8" (3) THK. aluminum (exposed)

Finish Mill

Sizing Dimensions (W x H)*

Min. size "x " (  x )

Max. single section 48"x 52" (1219 x 1321)

Max. assembly Unlimited

Options/ Accessories

Front or Rear Flange

Insect or Birdscreen

Epoxy, Enamel finish

Anodized Finish

Electric Actuator

SPC (Static pressure
controller) see page 3

Max. Velocity 2500 fpm (12.7 m/s)

Temperature limits -40°F to +200°F (-40°C to 93°C)

Weight 4 lbs. (1.8kg) per ft²

*Dimensions in parentheses (   ) indicate millimeters.

*W & H dimensions are supplied with 1/4” (6) deduct standard
A = width   B - height HORIZONTAL MOUNT

(Upward air flow only)

Air Flow

BD6 FRAME VARIATIONS

CHANNEL FRAME REAR FRAME FRONT FLANGE 

B
Height*

A
Width*
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• 46% Free Area. 

• AMCA 550 Listed Louver.

• Closely spaced vertical blades prevent the penetration of wind-driven rain, reducing 
damage and additional operating expenses.

• Published performance ratings based on testing in accordance with AMCA 
Publication 511.

• Excellent pressure drop performance. 

• Aluminum construction for low maintenance and high resistance to corrosion.

• All welded construction.

• Visible mullion construction. Hidden mullions and continuous blade construction are 
not available.

NOTE: 
- Dimensions in inches, parenthesis ( ) indicate millimeters.
- *Units furnished 1/4” (6) smaller than given opening dimensions.

FEATURES

STANDARD CONSTRUCTION

Frame 3” (76) deep, 6063T6 extruded aluminum with .073” (1.9) nominal 
wall thickness.

Blades
6063T6 extruded aluminum .040” (1) nominal wall thickness. Blades 
are mounted vertically and spaced approximately 3/4” (19) center to 
center.

Screen 1/2” x .063” (13 x 1.6) square mesh aluminum bird screen in removable 
frame. Screen adds approximately 1/2” (13) to louver depth.

Extended Sill .080” (2.0) formed aluminum with end dams.

Finish Mill.

Minimum Size 12”w x 12”h (305 x 305).

Approximate 
Shipping 
Weight

5 lbs. per sq. ft. (24 kg/m2)

Maximum 
Single Section 
Size

Shall be 48” x 96” (1219 x 2438). Lifting lugs provided on louvers     
48” x 72” (1219 x 1829) and larger.

Louvers larger than the maximum factory assembly size will require 
field assembly of smaller sections.

FRAME CONSTRUCTION

The EME6625 is a 3” deep extruded aluminum louver with closely spaced vertical 
blades that prevent the penetration of wind-driven rain. This louver is designed with 
exceptional protection against wind-driven rain under severe conditions.

APPLICATION

AUTHORITY IN AIR CONTROL
EME3625
Wind-Driven Rain Resistant Stationary Louver
Extruded Aluminum

VARIATIONS

• Filter racks.

• A variety of bird and insect screens. 

• Extended sill.

• Blank off panel.

• Selection of finishes: baked enamel (modified 
fluoropolymer), epoxy, PVDF, Pearledize 50 & 70, 
prime coat, clear and color anodize. (Some variation 
in anodize color consistency is possible). 

All variations are available at additional cost.

Consult Ruskin for other special requirements.

3”
(76)

A*
Varies

Birdscreen

A* x B*

1 1/2”
(38)

INTEGRAL FLANGE

A* x B*

Lifting Lug
(removable)

STANDARD

A*

B*
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Width – Inches and Meters

Free Area Guide shows free area in ft2 and m2 for various sizes of EME3625.

FREE AREA GUIDE
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PRESSURE DROP
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Air Velocity in feet (meters) per minute through Free Area

Pressure Drop testing performed on 48” x 48” (1219 x 1219) unit.
Ratings do not include the effect of a bird screen.
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EXHAUST

INTAKE

Ruskin Company certifies that the EME3625D shown herein is approved to bear the AMCA Listing Label. The ratings 
shown are based on tests and procedures performed in accordance with AMCA Publications and comply with the 
requirements of the AMCA Listing Label Program. 

The AMCA Listing Label applies to High Velocity Rain Resistant Louvers.

PERFORMANCE DATA
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Test size is: 39” x 39” (.99 x .99) core area, 41” x 41” (1.04 x 1.04) nominal. Free Area of test louver is 5.18 ft.2 (.48m2).

WIND-DRIVEN RAIN PERFORMANCE

Wind Velocity
mph (kph)

Rainfall Rate 
In./hr. (mm/hr.)

Core Velocity 
FPM (m/s1)

Airflow 
cfm (m3/min)

Free Area Velocity2 
fpm (m/sec.)

Effectiveness
Ratio Class3, 4

Discharge
Loss Class5 Intake

29 (46.4) 3 (76) 967 (5) 10,412 (294) 2,010 (10.0) 100% A 1

50 (80.5) 8 (203) 974 (5) 10,484 (296) 2,024 (10.1) 100% A 1

NOTE: 
1. Core area is the open area of the louver face (face area less louver frames). 

Core Velocity is the airflow velocity through the Core Area of the louver. 5 m/s is         
the maximum core velocity utilized in this test.

2. Free Area of test size is calculated per AMCA standard 500-L.

3. Wind-Driven Rain Penetration Classes:
    Class     Effectiveness
      A          1 to .99
      B          0.989 to 0.95
      C          0.949 to 0.80
      D          Below 0.8

4. The EME3625 provides class A performance at all velocities up to and including   
5 m/s core velocity.

5. Discharge Loss Coefficient is calculated by dividing a louvers’ actual airflow rate 
vs. a theoretical airflow for the opening. It provides an indication of the louvers’ 
airflow characteristics.

    Discharge Loss Classes:
    Class     Discharge Loss Coefficient
      1          0.4 and above
      2          0.3 to 0.399
      3          0.2 to 0.299
      4          0.199 and below

    (The higher the coefficient, the less resistance to airflow.)

Ruskin Company certifies that the louver shown 
herein is licensed to bear the AMCA Seal. The 
ratings shown are based on tests and procedures 
performed in accordance with AMCA Publication 
511 and comply with the requirements of the 
AMCA Certified Ratings Program. The AMCA 
Certified Ratings Seal applies to air performance 
ratings and wind driven rain ratings only.

SUGGESTED SPECIFICATION

Furnish and install louvers as hereinafter specified where shown on plans or as described in schedules. Louvers shall possess stationary vertical blades 
designed to prevent the penetration of wind-driven rain. Louver blades shall be contained within a 3” (76) frame. Louver components (heads, jambs, sill 
and blades) shall be factory assembled by the louver manufacturer. Louver sizes too large for shipping shall be built up by the contractor from factory 
assembled louver sections to provide overall sizes required. Louver design shall limit single section sizes to 48” x 96” (1219 x 2438) and shall withstand 
a wind load of 30 lbs. per sq. ft. (1.44 kPa) (equivalent of a 110 mph wind [177 kph] - specifier may substitute any loading required).

Louvers shall be Ruskin Model EME3625 extruded 6063T6 aluminum alloy construction as follows:

Frame: .073” (1.9) wall thickness, caulking surfaces provided.

Blades: .040” (1) wall thickness, installed vertically on approximately .75” (19) centers.

Screen: .050” x .063” (13 x 1.6) square mesh aluminum bird screen in removable frame.

Finish: Select finish specification from Ruskin Finishes Brochure.

AUTHORITY IN AIR CONTROL

3900 Doctor Greaves Road
Grandview, MO 64030
Website: www.ruskin.com
Phone: (816) 761-7476

Document Title

Paint Finishes and Color Guide

Limited Warranty Document

LINKS TO IMPORTANT DOCUMENTS
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COONEY FREEZE BLOCK TECHNOLOGY
DON’T GET RUPTURED!

Cooney Freeze Block™ Coils dramatically reduce future 
maintenance, premature coil failure and related downtime. 

Freeze Block™ valves are designed to displace a 
controlled volume of water as a coil begins to freeze 
and reseat after discharging to prevent flooding once 
thawed. 

Available for both OEM and replacement coils.

BE CONFIDENT WITH A 
COONEY COIL

ENGINEERING & SPECS

(610) 783-1136

sales@cooneycoil.com

cooneyengineeredsolutions.com

• All coils and valves are factory assembled and 
tested prior to shipping

• Climate and wind tunnel tested to –74° F

• Valve temperature setting: 39 ° F - 35° F to open

• Valve pressure setting: 200 PSI

• Available for steam, hot water and chilled water 
coils

• 30-month warranty against freeze damage 

• 48-month warranty with Cooney Smart Coil 
Technology

• Steam coils supplied with factory installed vaccum 
breaker, pitched case and distributing tube center 
clips for optimal condensate removal

ture
wntime.

ze
nce

TRIED, TESTED & TRUE

COONEYENGINEEREDSOLUTIONS.COM

MORE INFORMATION & 
DETAIL SPECIFICATIONS

“We originally thought the coils ruptured when we found a 
patch of ice on the floor of the air handler. We were very happy 
that when our system failed, our coils did not rupture. Instead, 
the relief valves had discharged and when we thawed the coils 
they went back into operation with no leaks. We are happy that 
we went the extra mile and protected our HVAC coils with the 
Freeze Block technology. This event made believers out of us.”

University of Pennsylvania
Roy Stein, Utilities Operations Manager

Patent: US 9,541,338 B2  
CA 2832844
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Catalog  
Number UPC

# of
Holes

Thread 
Size

Ship 
Case

Weight/ 
Case A B C

VFi100W50 83868 5 1/2" 6 13 5.25 8.5 3.25

VFi100W75 83869 5 3/4" 6 13 5.25 8.5 3.25

VFi100W50CG 85156 5 1/2" 6 16 5.25 9 4.13

VFi100W75CG 85157 5 3/4" 6 16 5.25 9 4.13

VFi200W50CG 85561 5 1/2" 6 16 5.25 11.50 5.15

VFi200W75CG 85562 5 3/4" 6 16 5.25 11.50 5.15

VFiBOX50 83872 5 1/2" 12 13 5.25 3.5 4.13

VFiBOX75 83871 5 3/4" 12 13 5.25 3.5 4.13

Vaporproof 7" Glass Globe

VFiGLS 85155 6 6 3.25 7 3

7" Cast Cage

VFiCC 83936 16 11 4.25 7.25 4.13

VFi100W50-VFiCC
Rev. 04

W
ea
th
er
pr
oo

f

Features  
 • Ceiling mounting

 • Also available in wall or pendant mounting

 • All assembled fixtures are equipped with 5 holes and  
  available with 1/2" & 3/4" threaded holes

 • Socket with leads

 • Heat resistant glass globe

 • Prevents moisture entry

 • Industrial grade, fully gasketed

 • Designed to protect the interior from deteriorating 
  effect of ice, corrosive fumes, and non-explosive vapors

 • Gray 

Application  
 • Maintains illumination for safety and performance in  
  inclement weather

 • UL listed for wet locations

Standard Material  
 • Rugged die cast copper free aluminum

Standard Finish  
 • Premium powder coat finish

Vaporproof Fixtures

New York    |  California  |   Florida   |   www.topaz-usa.com   |   800.666.2852   |   Fax: 631.654.1261

Job Name/Title:______________________________Catalog Number___________________

Contractor:__________________________________Notes:___________________________

Inches

VFi100W50- 1/2"
VFi100W75- 3/4"

VFi100W50- 1/2"
VFi100W75- 3/4"

VFiBOX50-1/2"
VFiBOX75-3/4"

VFiBOX50-1/2"
VFiBOX75-3/4"

VFiCC

VFiGLS

VFi100W50CG-1/2"
VFi100W75CG-3/4"
VFi200W50CG-1/2"
VFi200W75CG-3/4"

VFi100W50CG-1/2"
VFi100W75CG-3/4"
VFi200W50CG-1/2"
VFi200W75CG-3/4"

C

B

B

A
C

B

A

A

C

A
C

B

A
C

B

VFiCC

VFiGLS

64NF

64NF

UL Listing:
Suitable for wet locations for use in dwellings. Suitable for use with 90° C supply wiring. Complies with UL Standard 1598. For  
non-hazardous locations where the lamp, socket and wiring require protection from rain, corrosive fumes, non-explosive vapors and  
gases. Approved for maximum 100W incandescent.
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LED A-Shape ECO 
Lamps 10W - 2700K, 
Non-Dimmable
Item No. LA19/10/827/ECO-61

Our ECO style A19 lamps offers a 230° beam angle 

suitable for all general lighting applications, and 

are a low cost-of-use alternative to traditional 

incandescent lamps. LED A-Shape lamps are ideal 

for both residential and commercial settings 

including down lights, wall sconces, ceiling fans, 

table and floor lamps.

SPECIFICATIONS

Base Unit of 

Measure:

PCS

Item UPC/EAN 

Number:

751338018877

Label 

Description:

10W A19 ECO 2700K NON-

DIMMABLE

LED A-SHAPE LAMP

DESCRIPTION

See description above

NEED ASSISTANCE? Call 800-666-2852

Page 1 of 2LED A-Shape ECO Lamps 10W - 2700K, Non-Dimmable

6/14/2018https://www.topaz-usa.com/led-a-shape-eco-lamps-10w-2700k-non-dimmable-la19----10--...
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Catalog  

Number

Notes

Type

FEATURES & SPECIFICATIONS
INTENDED USE — Intended for low to medium mounting heights where dust, dirt, humidity or 

moisture are present. Ideal for canopies, dock areas, wastewater treatment, refrigerated areas, food 

processing and other non-hazardous environments. Certain airborne contaminants can diminish 

integrity of acrylic. Click here for Acrylic Environmental Compatibility table for suitable uses.

CONSTRUCTION — Housing formed from impact resistant, UV stabilized, fiberglass reinforced polyes-

ter with cold-rolled steel enclosed wireway. Poured in place gasketing provides a seal between housing 

and diffuser. Captive, corrosion-resistant cam-action latches secure the diffuser; six on 4’ units, and ten 

on 8’ units. Stainless steel latches available.

Finish: Painted parts pretreated with a five-stage iron-phosphate process to ensure superior paint adhe-

sion and corrosion resistance, then finished with a high-gloss, baked white enamel.

OPTICS — High-impact acrylic diffuser with a stippled interior surface to spread lamp image.

PLEASE NOTE: The standard 4’ diffuser is 2-1/4” deep, and the standard 8’ or 48T8HO diffuser is 3” deep. To 

order the 4’ diffuser so that it matches the depth of the 8’ diffuser, order the ARDP option. The 8’ diffuser 

is not available in the 2-1/4” depth.

ELECTRICAL — Thermally protected, resetting, Class P, HPF, non-PCB, UL Listed and CSA Certified 

ballast is standard.

AWM, TFN, THHN wire throughout, rated for required temperatures.

INSTALLATION — For unit or row installations, surface (ceiling or wall) or suspended mounting. Wall 

mounting; horizontal orientation only for use in damp locations. Stainless steel surface spring-mounting 

brackets standard (2 included).

LISTINGS — 120V, 277V and MVOLT are UL Listed and CSA Certified (standard). 347V is CSA Certified 

(see Options). NOM Certified (see Options). Listed for 25°C ambient and wet locations for covered-ceiling 

applications. IP65 rated. Optional IP67 rating available (supplied with 8 latches on 4' units and 14 

latches for 8' units; covered ceiling not required). Compliance to FDA/USDA requirements and/or NSF 

splash-zone certification.

WARRANTY — 1-year limited warranty. Complete warranty terms located at  

www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Actual performance may differ as a result of end-user environment and application.

Note: Specifications subject to change without notice.
All dimensions are shown in inches (centimeters) unless otherwise noted.

Enclosed and Gasketed Industrial

DMW
INSTANT, PROGRAMMED OR RAPID START

4' or 8' length
1, 2 or 3 lamps

DMW

Series
Number 
of lamps Lamp type Diffuser Voltage Ballast Options

DMW

Wet location

For tandem double-

length unit, add prefix T. 

Example: TDMW 1

1

2

32

28T5 28W T5 (48")3

32 32W T8 (48")

48T8HO 44W T8HO (48")

54T5HO 54W T5HO (48")4

96T8 59W T8 slimline 
(96")

96T8HO 86W T8 380mA 
(96")

(blank) 2-1/4" Deep 
high-impact 
acrylic (50% DR)

ARDP 3" Deep high-
impact acrylic 
(50% DR)5

120

277

347

MVOLT

others 

available

GEB10IS Elec-
tronic ballast, 
≤10% THD, 
instant start

GEB10RS Elec-
tronic ballast, 
≤10% 
THD,rapid 
start 6

GEB10PS Electronic 
ballasts, 
≤10% THD, 
programmed 
rapid start

GEB10PS90 T5HO 
90° case 
temperature 
ballast

ELDW Emergency battery pack (nominal 300 lumens) 7

EL5DW Emergency battery pack (nominal 500 lumens) 7

EL6DW Emergency battery pack (nominal 600 lumens) 7

EL14DW Emergency battery pack (nominal 1400 lumens) 7

GLR Internal fast-blow fusing 8

GMF Internal slow-blow fusing 8

RIF1 Radio interference filter, one per fixture

STSL Stainless steel latches

WLF Wet location fittings (one pair; installed, top, for 
use with 1/2" rigid conduit)

IP67 IP67 rated; requires 8 latches for 4' fixtures and 
14 latches for 8' fixtures

CSA CSA certified (only required for 347V)

NOM NOM certified

CS89 6' white cord, 16/3, no plug, wet location

CS88 6' Brad Harrison 16/3 cord and straight blade 
plug set wet location 8

MSI_ Wet location occupancy sensor pre-wired 8,9

DL Damp location10

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative. Example: DMW 2 32 MVOLT GEB10IS

Notes 

1 Not available with 96T8 or 96T8HO. 

2 32W T8 and 28 T5 lamps only.

3 Must specify GEB10PS ballast.

4 Must specify GEB10PS90 ballast.

5 ARDP standard on 48T8HO and 8' fixtures.

6 Available 347V T8 only.

7 Must specify voltage; 120 or 277V only.

INDUSTRIAL DMW-FL

Accessories: Order as separate catalog number.

BCD Bracket for hanger chain mounting. Two per package 11

HC36 Chain hangers (1 pair, 36" long); Requires BCD

WLF Wet location fittings (1 pair, not installed, for use with 
1/2" rigid conduit)

DMW/VRISMB Surface mounting brackets (pair) 12

L

W

DSpecifications

Length:  50 (127.0) 

 98 (248.9)

Width: 8-1/8 (20.6)

Fixture depth:  5-5/8 (14.3) (deep lens)

 4-3/4 (12.1) (standard lens)

8 Must specify voltage. Not available with MVOLT.

9 For mounting up to 8' specify MSI8; for mount-

ing up to 20' specify MSI20.

10 DL option required for batty packs , sensors, and 

cord sets that are not wet location listed.

11 For stainless steel, specify STS (ex: BCD STS).

12 Brackets ship standard with fixture. For replace-

ment purposes only.

Grainger 3YA23

Use Bulb 4PL16
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DMW  Instant, Programmed or Rapid Start

 DMW-FL 

INDUSTRIAL: One Lithonia Way  Conyers, GA 30012  Phone:  800-315-4963 Fax: 770-981-8191 www.lithonia.com © 2011-2013 Acuity Brands Lighting, Inc  All rights reserved. Rev. 05/06/13

MOUNTING DATA
For unit or row installation, surface (ceiling or wall) or suspended mounting. 

DMW — Drill holes through housing and channel at appropriate locations. Includes gasketed wet loca-

tion fittings on ends for power feeding/mounting. Fitting is threaded for 1/2" rigid conduit (optional 

WLF for top mounting). Attach to surface using fasteners and sealing washers (by others) appropriate 

for ceiling materials.

Unit installation — Minimum of two hangers required.

Row installation — Minimum of two hangers required. Recommended 1/2" nipple with union (by 

others) for DMW.

DIMENSIONS
Inches (centimeters). Subject to change without notice. 

8-1/8
(20.6)

5-5/8
(14.3)

1-1/8
(2.9)

2-1/2
(6.4)

1-1/4
(3.2)

5-5/8
(14.3)

4-3/16
(10.6)

3/16
(0.5)

A = 11/16 (17) Dia. 

B = 1-1/8 (29) Dia. 

Recommended mounting locations 

(field drilling required)

2-3/4
(7.0)

98
(248.9)

7
(17.9)

8-1/8
(20.6)

7
(17.9)

1-1/4
(10.8)

PHOTOMETRICS
See www.lithonia.com. 

8-1/8
(20.6)

2-3/4
(7.0)

50
(127.0)

7
(17.9)

7
(17.9)

4-1/4
(10.8)

MOUNTING ACCESSORIES
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Application illustration only, subject lamps not used in photo.

GE’s new Value Line provides trusted technology with exceptional value. Convert your existing linear 
fluorescent fixture to LED lighting without needing a comprehensive reinstall. LED tubes are ideal for those 
seeking high energy savings with minimal installation time. Each LED tube is outfitted with an internal GE 
driver. The GE integrated LED tubes run on electronic T8 instant-start or programmed start ballast.

FEATURES
•  4’ glass tube 
• 1,700 - 2,700 lumen options available 
• >120 lumens per watt (LPW) 
• UL and cUL listed 
• Open or enclosed fixtures
• DLC Listed

COLOR TEMPERATURE
• Available in 3000K, 3500K, 4000K  
 and 5000K color temperatures
 

LONG LIFE
• 50,000 hour rated life (L70) 
• 66% longer life than LFL  
 (50,000 vs. 30,000 hours)

BENEFITS
• Fast and easy LED upgrade
• Low energy LFL replacement
• Better quality of light  
 –instant on 
• Fully illuminates fixture
 - >270° light distribution
• Easy disposal, non-hazardous waste

GE QUALITY AND RELIABILITY
• 5-year limited warranty

Refit Solutions from GE

Type A Value LED Tubes-Glass 4’

To learn more about saving money and energy, 
go to: http://products.currentbyge.com. 

Information provided is subject to change without notice. Please verify all details with GE. All values are design or 
typical values when measured under laboratory conditions, and GE makes no warranty or guarantee, expressed 
or implied, that such performance will be obtained under end-use conditions.

Check ballast compatibility at: 
www.gelighting.com/LEDTUBES-ballast-compatibility

New Value Line
50,000 hour rated life
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http://products.currentbyge.com. 
GE and the GE Monogram are trademarks of the General Electric Company. All other trademarks are the property 
of their respective owners.  Information provided is subject to change without notice. All values are design or typical 
values when measured under laboratory conditions. GE Lighting and GE Lighting Solutions, LLC are businesses of 
the General Electric Company. © 2018 GE.

LEDL057  (Rev 03/05/18)  

GE 
Product 

Code
Description Bulb 

Shape Base
Low 
BF 

Watts

Normal 
BF 

Watts

High 
BF 

Watts

Case 
Qty

Length 
(in)

Low BF 
Intital 

Lumens

Normal 
BF Initial 
Lumens

High BF 
Initial 

Lumens

Color 
Temp 

(°K)

CRI Rated Life 
(L70)

DLC 
Listed

4ft LED Tube

34283 LED14ET8/G/4/830 T8 Med Bi-Pin (G13) 12 14 20 20 48” 1700 1950 2600 3000 80 50,000 Yes

34289 LED14ET8/G/4/835 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1750 2000 2650 3500 80 50,000 Yes

34291 LED14ET8/G/4/840 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1750 2000 2650 4000 80 50,000 Yes

34300 LED14ET8/G/4/850 T8 Med Bi-Pin(G13) 12 14 20 20 48” 1800 2050 2700 5000 80 50,000 Yes

Product is compliant with material restriction requirements of RoHS

System Watts 
Refit LED Tubes 

Cumulative Energy Costs 
Cumulative Costs 

 
 
 
 
 
 
 

N 
(232MAX-G-N) 

 
 
 
 
 
 
 

2000 16.5 28 

$500 

$450 

$400 

$350 

$300 

$250 

$200 

F34T12 CW (4-Lamp) 

F32T8 SP (4-Lamp) 

LED Integrated Tube 

Lumen and wattage numbers above are approximations that can be used for estimates only. 
LED System Watts - Add 20% - 25% to LED Tube wattage for driver losses (varies depending 
on ballast). 

$150 

$100 

$50 

$0 

 
 
 
 
 
 
0 1 2 

 
 
 
 

 
Years 

 
 
 
 
 
 

3 4 5 
 
 

Check ballast compatibility at www.gelighting.com/LEDTUBES-ballast-compatibility 

Savings calculations are based on energy costs using 
$0.11 per kWh and 16 hours of daily operation. 

 
 

  
 

Product is compliant with material restriction requirements of RoHS 

 
 
 
 

www.gelighting.com 

Product Specifications
Integrated Refit LED Tubes

System Watts
Refit LED Tubes

Ballast Factor LED14ET8/G/4/xxx
Rated Lumens

LED Approx.
System Watts per 

tube

F32T8 Approx.
System Watts per lamp

L
(232MAX-G-L) 1750 14.5 25

N 
(232MAX-G-N) 2000 16.5 28

H
(232MAX-G-H) 2650 23 37

Lumen and wattage numbers above are approximations that can be used for 
estimates only. LED System Watts - Add 20% - 25% to LED Tube wattage for 
driver losses (varies depending on ballast).

Savings
Breakdown

Save 66% compared to standard T8 (4-lamp)

light fixtures over a five-year period.

Provides 4000 lumens at 33W vs. 6600 lumens

at 148W in a 4 lamp T12 system.

Check ballast compatibility at www.gelighting.com/LEDTUBES-ballast-compatibility
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ral colors
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E U R O P E

AUSTRIA

TIGER Coatings GmbH & Co. KG
A-4600 Wels
phone +43 / (0)7242 / 400-0
fax +43 / (0)7242 / 650 08 
office@tiger-coatings.com
www.tiger-coatings.com

BELGIUM

Mr. Eric Kun
B-3680 Maaseik
phone +32 / (0)497 / 41 57 97
fax +32 / (0)89 / 56 78 58
office.be@tiger-coatings.com

C&E Warehousing
B-3640 Kinrooi
phone +32 / (0)497 / 92 25 70
fax +32 / (0)89 / 56 78 58

BOSNIA & HERZEGOVINA

Klio d.o.o.
BiH-75300 Lukavac
phone +387 / 35 / 555 392
fax +387 / 35 / 553 256
office.bih@klio.hr

Klio 1
BiH-71210 Ilidža, Sarajevo
phone +387 / 33 / 626 621

BULGARIA
Deyacolor LTD
BG-1113 Sofia 13 post box no. 265
phone/fax +359 / 2 978 58 61
office@deyacolor.com

CROATIA
Klio d.o.o.
CRO-10360 Zagreb Sesvete
phone +385 / (0)1 / 200 90 41
fax +385 / (0)1 / 200 90 43
klio@klio.hr

CZECH REPUBLIC
TIGERLAK, s.r.o. 
CZ-620 00 Brno
phone +420 / 545 429 110
fax +420 / 545 229 209
office.cz@tiger-coatings.com

DENMARK
Ms. Brigitte Pudor Gullev
DK-6200 Aabenraa
phone +45 / 73 62 13 23
mobil +45 / 21 20 45 20
fax +45 / 73 62 13 24
office.dk@tiger-coatings.com

FRANCE
TIGER S.A.R.L.
F-69480 Anse
phone +33 / (0)474 / 67 13 70
fax +33 / (0)474 / 67 10 42
office.fr@tiger-coatings.com

GERMANY

KLOZ Kunststofftechnik GmbH
D-70736 Fellbach-Oeffingen
phone +49 / (0)711 / 95 19 80 32
fax +49 / (0)711 / 518 07 50
info@kloz-kunststofftechnik.de

KLOZ Wickede
D-58739 Wickede-Ruhr
phone +49 / (0)2377 / 36 25
fax +49 / (0)2377 / 26 22

Jochen Hänel Handelsvertretung 
D-65239 Hochheim a. M.-Süd
phone +49 / (0)6146 / 83 58 81
fax +49 / (0)6146 / 83 58 84
jhaenel@gmx.de

Boris Herrmann Handelsvertretung
D-44309 Dortmund
phone +49 / (0)231 / 25 70 12
fax +49 / (0)231 / 25 70 15
b.herrmann@tiger-coatings.com

Thomas Leitzke Handelsvertretung
D-47647 Kerken
phone +49 / (0)2833 / 57 39 32
fax +49 / (0)2833 / 57 39 33
t.leitzke@tiger-coatings.com

GREAT BRITAIN
TIGER COATINGS UK LTD
Solihull, West Midlands, B93 9EG
phone +44 / (0) 1564 778 866
fax +44 / (0) 1564 778 903
office.gb@tiger-coatings.com 

HUNGARY
TIGERLAKK Kft.
H-1183 Budapest
phone +36 / 1 / 293 90 20
fax +36 / 1 / 297 45 49
office.hu@tiger-coatings.com

ITALY
TIGER Drylac Italia s.r.l.
I-24121 Bergamo
phone +39 / 035 / 417 39 67
fax +39 / 035 / 22 37 11
office.it@tiger-coatings.com

LITHUANIA, LATVIA
UAB „LAKMALIT“
LT-3000 Kaunas
phone +370 / 7 / 32 37 41, 32 34 95
fax +370 / 7 / 32 40 87
kaunas@lakmalit.lt

THE NETHERLANDS
Mr. Ben de Jong
NL-2133 GJ Hoofddorp
phone +31 / (0)6 / 419 956 80
fax +31 / (0)23 / 565 58 72
office.nl@tiger-coatings.com

POLAND
Tensor Consulting
PL-04512 Warszaw
phone +48 / (0)22 / 815 42 79
fax +48 / (0)22 / 815 42 79
ajelonek@tensor.com.pl

ROMANIA
SC TIGER Coatings Romania SRL
R-010631 Bucuresti 
phone +40 / (0)21 / 314 77 37
fax +40 / (0)21 / 314 77 87
office.ro@tiger-coatings.com 

RUSSIA
OOO TECHNOKOLOR-M
107370 Moscow, Russia
phone +007 / 495 / 966 75 08
fax +007 / 495 / 963 47 45
sales@technocolor.ru

SERBIA
Klio NS d.o.o.
SCG-21000 Novi Sad
phone +381 / 21 / 478 01 08
fax +381 / 21 / 641 00 40
office@klio.co.yu

SLOVAKIA
TIGERLAK Slovakia spol.s r.o.
SK-902 01 Pezinok
phone +421 / (0)33 / 640 00 71
fax +421 / (0)33 / 640 00 72
office.sk@tiger-coatings.com

SLOVENIA
T-Lotus d.o.o.
SLO-9240 Ljutomer
phone +386 / (0)2 / 583 18 79
fax +386 / (0)2 / 583 18 80
kontakt@t-lotus.si

SPAIN
TIGER Coatings GmbH & Co. KG
12001 Castellón - SPAIN
phone +34 / (0)664 / 328 449
fax +34 / (0)964 / 050 309
office.es@tiger-coatings.com

SWITZERLAND
FEYCO AG
CH-9430 St. Margrethen SG
phone +41 / (0)71 / 747 84 11
fax +41 / (0)71 / 747 85 10
info@feyco.ch

TURKEY
Enki Iç ve Dis Tic. Paz. Dan. San. Tic. Ltd.Sti.
No: 26 Dk: 1Kadıköy-Istanbul
phone +90 / (0)216 / 467 38 57
fax +90 / (0)216 / 467 39 13
b.gurkan@tiger-coatings.com

UKRAINE
Interfarb - Ukraina
UA-79012 Lvov
phone/fax +380 / 322 / 40 23 11
phone/fax +380 / 322 / 97 10 76
interfarb@utel.net.ua

T H E  A M E R I C A S

ARGENTINA
Glass + Partner S.A.
AR-1429 Buenos Aires
phone +54 / 114 / 541 70 58
fax +54 / 114 / 541 70 58
glasspartner@arnet.com.ar

BRAZIL
TIGER Drylac do Brasil Ltda.
13295-000 ITUPEVA SP
phone +55 / 11 / 44 96 53 27
fax +55 / 11 / 44 96 65 14
office.br@tiger-coatings.com

CANADA

ONTARIO: TIGER Drylac Canada Inc. 
Guelph, Ontario, N1G 4P5
phone +1 / 519 / 766 47 81
fax +1 / 519 / 766 47 87
info@tigerdrylaccanada.com

QUEBEC: TIGER Drylac Canada Inc.
Anjou, Quebec H1E 1P2
phone +1 / 514 / 351 53 31
fax +1 / 514 / 351 40 15
tigerqc@microtec.net

CALGARY: TIGER Drylac Canada Inc.
Calgary, Alberta Canada T2E 6L7
phone +1 / 403 / 398 97 23
fax +1 / 403 / 398 97 25
info@tigercalgary.bidcon.net

VANCOUVER: TIGER Drylac Canada Inc.
Delta, BC V3M 5P8
phone +1 / 604 / 540 97 26
fax +1 / 604 / 540 97 25
vancouver@tigerdrylaccanada.com

CHILE
TIGER Drylac de Chile Ltda.
San Ramon, Santiago de Chile
phone +56 / 2 / 511 56 59
fax +56 / 2 / 511 56 59
office.cl@tiger-coatings.com

MEXICO
TIGER Drylac MEXICO S.A. DE C.V.
Col. Santa Cruz Acatlan, Naucalpan
Edo. de Mexico C.P. 53150
phone +52 / 555 / 363 12 14
fax +52 / 555 / 363 17 39
mexico@tigerdrylac.com

U.S.A.

TIGER Drylac U.S.A., Inc. (HQ´s)
Ontario, CA 91761
phone +1 / 909 / 930 91 00
fax +1 / 909 / 930 91 11
customerservicewest@tigerdrylac.com

TIGER Drylac U.S.A., Inc.
St. Charles, IL 60174
phone +1 / 630 / 513 99 99
fax +1 / 630 / 513 99 98
customerservicemw@tigerdrylac.com

TIGER Drylac U.S.A., Inc. (HQ´s)
Reading, PA 19605
phone +1 / 610 / 926 81 48
fax +1 / 610 / 926 81 49
customerserviceeast@tigerdrylac.com 

TIGER Drylac U.S.A., Inc.
Kennesaw, GA 30144
phone +1 / 770 / 218 24 90
fax +1 / 770 / 218 24 95
customerservicese@tigerdrylac.com

TIGER Drylac U.S.A., Inc.
Arlington TX 76011
phone +1 / 817 / 277 79 95
fax +1 / 817 / 277 19 31
customerservicesouth@tigerdrylac.com

M I D D L E  E A S T

UNITED ARAB EMIRATES
TIGER Coatings Middle East (FZE)
Sharjah
phone +971 / (0)6 / 559 06 23
fax +971 / (0)6 / 559 06 24
office.ae@tiger-coatings.com

A S I A

CHINA

TIGER Drylac (Taicang) Co. Ltd.
Taicang, Jiangsu 215400
P.R. China
phone +86 / (0)512 / 53 56 06 19
fax +86 / (0)512 / 53 95 50 95
office.cn@tiger-coatings.com

TIGER Drylac Beijing Warehouse
Shibali dian Chaoyang, Beijing
P.R. China
phone +86 / (0)10 / 87 30 44 38
fax +86 / (0)10 / 67 70 35 04

TIGER Drylac Guangzhou Warehouse
Nancun town, Panyu Guangzhou
P.R. China
phone +86 / (0)20 / 84 59 29 01
fax +86 / (0)20 / 34 57 94 97

HONG KONG
TIGER Coatings Hong Kong Limited
Kowloon, Hong Kong
phone +852 / 27 81 55 82
fax +852 / 27 82 58 86
office.hk@tiger-coatings.com

INDIA
National Corporation
Bangalore-560 002, INDIA
phone +91 / (0)80 / 222 265 54
fax +91 / (0)80 / 222 148 00
rsachdev@vsnl.com

JAPAN
TIGER Drylac JAPAN K.K.
Kanagawa, 229-1135, JAPAN
phone +81 / (0)42 / 760 60 56
fax +81 / (0)42 / 760 60 57
office.jp@tiger-coatings.com

MALAYSIA
TIGER Drylac MALAYSIA Sdn. Bhd.
50250, Kuala Lumpur
phone +60 / (0)3 / 20 39 43 15
fax +60 / (0)3 / 20 31 83 59
office.my@tiger-coatings.com

SINGAPORE
TIGER Drylac SINGAPORE Pte. Ltd.
SINGAPORE 759196
phone +65 / 67 59 94 33
fax +65 / 67 59 94 36
office.sg@tiger-coatings.com

TAIWAN
Vigorousport Int. Co., Ltd.
Taichung, TAIWAN
phone +886 / (0)4 / 23 82 21 23
fax +886 / (0)4 / 23 82 21 11
office.tw@tiger-coatings.com

THAILAND
Grand Siam Commercial Co., Ltd.
Bangkok 10320
phone +66 / 2 / 691 62 74
fax +66 / 2 / 691 22 25
apichart@samart.co.th

VIETNAM

TIGER Drylac Vietnam Co., Ltd.
Binh Duong Province
phone +84 / 650 / 758 370
fax +84 / 650 / 758 371
office.vn@tiger-coatings.com

TIGER Drylac Ha Noi Warehouse
Ha Noi
phone +84 / 4 / 762 81 65
fax +84 / 4 / 762 81 64
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Member of the Powder Coating Institute  
and the U.S. Green Building Councilwww.tigerdrylac.com • (800) 243-814809/07 • 2091
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series 49
Weather Resistant TGIC Polyester Powder Coatings for Exterior and
Interior Applications

Features: Good weather resistance, good mechanical properties,
very smooth flow, good storage stability, good coverage

Gloss Level: All colors featured in this chart are available as standard
products in smooth glossy with a gloss level of 80-90+ (gloss level
according to Garner 60 deg., ASTM D 523). 

Typical Applications: Residential windows and doors, garden equip-
ment, patio furniture, automotive accessories, bicycles, motorcycles,
sporting goods.

Standard Packaging: 55 lb boxes or 5 lb mini packs

Datasheets: Periodically updated datasheets, showing cure parame-
ters, test results, pre-treatment information and more are available
for all products in this chart. Please contact your local TIGER Drylac
office or visit www.tigerdrylac.com for the most current edition.

All Series 49 (custom and stock) products, made in the US or Canada
are periodically re-certified and carry the UL (Underwriter Laborato-
ries) Recognized Component mark. This UL mark is for all equipment
and products intended for the US and Canadian market.

series 38
Highly Weather- and UV-Resistant Powder Coatings based on Super
Durable TGIC Polyester for Exterior and Interior Applications

Features: Superior gloss and color retention, excellent weather
resistance, good mechanical properties, superior chalk resistance,
smooth flow, excellent edge coverage, good storage stability. AAMA
2604-05 conforming.

Gloss Level: All colors featured in this chart are available as standard
products in smooth glossy with a gloss level of 80-90 (gloss level
according to Gardner 60 deg., ASTM D 523).

Typical Applications: Agricultural and construction equipment, bus
shelters, lighting fixtures, playground equipment, site furnishings,
garage doors, stadium seating, fencing, automotive equipment, and
marine applications.

Standard Packaging: 44 lb boxes and 5 lb mini packs

Datasheets: Periodically updated datasheets, showing cure parame-
ters, test results, pre-treatment information and more are available
for all products in this chart. Please contact your local TIGER Drylac
office or visit www.tigerdrylac.com for the most current edition.

RAL colors not available: Due to pigmentation a small percentage of
colors in the yellow, orange, red and purple range offer only limited
UV stability and are therefore not available.

More standard Series 38 products: For additional architectural
mattes, glossy and metallic products please see our Series 38 Super
Durable Powder Coatings brochure. 

Custom colors: Custom colors not shown in this brochure can be
custom made in 7 to 10 days. Due to pigmentation some colors in
the yellow, orange, red and purple range offer only limited UV stabil-
ity. UV stability of custom colors in that color range must be verified
by our production laboratories on a case by case basis. 

TIGER Drylac continues to offer the largest product selection in the
powder coating industry. For additional standard products and
innovative powder coating solutions please see our numerous other
brochures including:

TIGER Drylac Metallic

TIGER Drylac Special Effect

TIGER Drylac Essentials

TIGER Drylac Specialties

TIGER Drylac Series 38 Super Durable

TIGER Drylac Anti-Graffiti

TIGER Drylac Series 58 Super Durable 
(for approved applicators only)

TIGER Drylac Series 75 Fluoropolymer 
(for approved applicators only)

TIGER Drylac Wood

Specifying TIGER Drylac products
In order to eliminate possible errors in specifying our products, we
recommend using the full product number rather then specifying
the RAL number only. This product number not only describes the
Series/Chemistry, but also the exact color, finish and sheen.

Please check with your local TIGER Drylac office or representative for
assistance with specifications and suitability issues.

Product Code Matrix
3 8 / 3 0 0 2 5

Color Group
(starting with)

1 White
2 Yellow / Orange
3 Red
4 Blue
5 Green
6 Brown
7 Grey
8 Black
9 Metallic

Chemistry

09 Polyester/Epoxy Hybrid
16 Acrylic Hybrid
28 Super Durable Polyester

TGIC (for approved 
applicators only)

39 Polyester TGIC
44 Polyurethane
49 Polyester TGIC
59 Polyester TGIC-Free
69 Epoxy
75 Fluoropolymer

(for approved 
applicators only)

89 Polyester/Epoxy Hybrid,
Low/Fast Cure

RAL
Having gained worldwide acceptance over the last few
decades, the RAL is the most popular Central European
Color Standard used today.

The RAL colors in this chart have been matched as
closely as possible. Color chart production methods
and influence from heat and light may account for
slight color deviation from the actual RAL Standard.
This chart therefore can not serve as a standard for
RAL color production and is to be used as a guide for
color planning and specification only.

To aid in final product selection please contact your
regional Tiger Drylac location for a powder coated 
Q-Panel of the product of your choice.
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UK Project 2590.14 9/2023

HVAC EQUIPMENT 230200-1

SECTION 230200 - HVAC EQUIPMENT AND HYDRONIC SPECIALTIES

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified herein.

B. The Contractor shall provide in complete working order the following heating, ventilation and air
conditioning equipment located as indicated and installed, connected and placed in operation in
strict accordance with the manufacturer's recommendations.  All equipment shall be factory
painted and, where applicable, factory insulated and shall, where such standards exist, bear the
label of the Underwriters Laboratory.

C. Each subcontractor shall be responsible for their own completion of System Verification
Checklists/Manufacturer’s Checklist.

D. Factory startup is required for all HVAC equipment.  In general, as part of the verification
process, equipment suppliers shall perform start-up by their factory authorized technicians and
shall complete and submit start-up reports/checklists.  This shall include air handling units,
boilers, chillers, cooling towers, VFDs, etc.

E. All HVAC equipment shall comply with the latest provisions of ASHRAE Standard 90 and/or
International Energy Conservation Code 2012, whichever is more stringent.

F. Installation of all heating, ventilating and air conditioning systems shall be performed by a
master HVAC contractor licensed in the state the work will be performed.

G. Note to Suppliers and Manufacturers Representative furnishing proposals for equipment for the
project:

(1) Review the Controls Section of these Specifications (if applicable) to determine controls to
be furnished by the equipment manufacturer, if any.  The Contractor shall provide all
controls with equipment unless specifically listed otherwise.

(2) Review the section of these specifications entitle:  SHOP DRAWINGS, DESCRIPTIVE
LITERATURE, MAINTENANCE MANUALS, PARTS LISTS, SPECIAL KEYS, TOOLS,
ETC., and provide all documents called for therein.

(3) Ensure that the equipment which you propose to furnish may be installed, connected, placed
in operation and easily maintained at the location and in the space allocated for it.

(4) Determine from the Bid Documents the date of completion of this project and ensure that
equipment delivery schedules can be met so as to allow this completion date to be met.

E: Exception
D: Deviation

E: Not provided for
review.

E: Start-up by
others
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(5) Where manufacturers’ temperature controls are specified, they shall be in full compliance
with International Mechanical Code Section 606 including automatic smoke shut down
provisions.

(6) Provide factory start-up on site by a factory representative (not a third-party contractor) for
all HVAC equipment, including fan coil units etc.  Submit factory start-up reports to the
Engineer.

(7) Provide training to the Owner by a factory representative for each type of equipment.
Training shall be a minimum of eight (8) hours on site and the Engineer shall be notified one
(1) week in advance of the training.  Training shall only occur when the systems are
complete and 100% functional.  All training shall be video taped.

(8) Review the Section on Motor Starters and Electrical Requirements for Mechanical
Equipment.

(9) All condensate producing equipment shall be provided with a condensate trap as
recommended by the equipment manufacturer and a condensate overflow switch.

(10) Provide low ambient and all required controls and accessories on all HVAC equipment to
ensure they can provide cooling during the winter season.

(11) Provide a complete air tight enclosure with opening door that seals air tight for all filters on
air moving equipment.

(12) All equipment shall be furnished for a single point electrical connection unless specifically
excluded as a requirement.

2. EQUIPMENT

A. Lafferty Air Handling Unit- INDOOR FIELD ASSEMBLED, KNOCK DOWN UNIT
CONSTRCUTION

PART 1 - GENERAL

1.01 SECTION INCLUDES

Design, performance criteria, controls, and installation requirements for Custom Air Handling 
Units.

1.02 REFERENCES

A. AMCA Standard 99: Standards Handbook
B. AMCA /ANSI Standard 204: Balance Quality and Vibration Levels for Fans
C. AMCA Standard 210: Laboratory Methods of Testing Fans for Ratings
D. AMCA Standard 300: Reverberant Room Method for Sound Testing of Fans
E. AMCA Standard 500:Test Methods for Louvers, Dampers and Shutters
F. AHRI Standard 410: Forced-Circulation Air-Cooling and Air-Heating Coil

E: Section not provided
for review.

E: Traps by others

E: Controls by others

D: See submittal for
details.
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G. ASHRAE Standard 52: Gravimetric and Dust Spot Procedures for Testing Air Cleaning Devices
Used in General Ventilation for Removing Particulate Matter

H. ASHRAE/ANSI Standard 111: Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems

I. UL Standard 1995: Heating and Cooling Equipment
J. ASTM A-525: Specification for General Requirements for Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dip Process

1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with Division 1.

B. Submittals shall include the following:
1. Dimensioned plan and elevation view drawings, including motor starter and control

cabinets, required clearances, and location of all field connections.
2. Summary of all auxiliary utility requirements such as: electricity, water, compressed air,

etc. Summary shall indicate quality and quantity of each required utility.
3. Ladder type schematic drawing of the power and ancillary utility field hookup

requirements, indicating all items that are furnished.
4. Manufacturer’s performance of each unit. Selection shall indicate, as a minimum, the

following:
a. Input data used for selection.
b. Model number of the unit.
c. Net capacity.
d. Rated load amp draw.
e. Noise levels produced by equipment.
f. Fan curves.
g. Approximate unit shipping weight.

1.04 OPERATION AND MAINTENANCE DATA

A. Include data on design, inspection and procedures related to preventative maintenance. Operation
and Maintenance manuals shall be submitted at the time of unit shipment.

1.05 QUALIFICATIONS

A. Manufacturer shall be a company specializing in the design and manufacture of commercial /
industrial custom HVAC equipment. Manufacturer shall have been in production of custom
HVAC equipment for a minimum of 5 years.

B. Each unit shall bear an ETL or UL label under UL Standard 1995 indicating the complete unit is
listed as an assembly. ETL or UL listing of individual components, or control panels only, is not
acceptable.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under the supervision of the owner.

1.07 SEQUENCING AND SCHEDULING

D: ACCESS units
(shipped in pieces) is
not ETL labeled as all
wiring is done by others, on site.
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A. Coordinate work performed under this section with work performed under the separate
installation contract.

1.08 WARRANTY

A. The complete unit shall be covered by a parts warranty issued by the manufacturer covering the
first year of operation. This warranty period shall start upon receipt of start-up forms for the unit
or eighteen months after the date of shipment, whichever occurs first.

B. The installing contractor shall provide labor warranty during the unit’s first year of operation
starting at the date of Substantial Completion, July 30, 2024.

PART TWO: PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Provide custom indoor air handling units as manufactured by Temtrol as the basis-of-design.
B. Additional manufacturers include: Trane Custom, York Custom, MarCraft, Haakon, Climate

Craft

2.02 GENERAL

A. Furnish and install where shown on the plans, mechanical frame style air handling units with
construction features as specified below. The units shall be provided and installed in strict
accordance with the specifications. All units shall be complete with all components and
accessories as specified. Any exceptions must be clearly defined. The contractor shall be
responsible for any additional expenses that may occur due to any exception made.

2.03 Testing and Quality Control

A. Standard Factory Tests: The fans shall be factory run tested to ensure structural integrity and
proper RPM. All electrical circuits shall be tested to ensure correct operation before shipment of
unit. Units shall pass quality control and be thoroughly cleaned prior to shipment.

B. Field Testing as required by the owner. As the air handler is knock-down construction, no factory
leak or panel deflection testing can be performed and if required, will be the responsibility of the
installing contractor.

2.04 UNIT CONSTRUCTION DESCRIPTION

A. General:  Provide factory-fabricated air handling units with capacity as indicated on the
schedule. Units shall have overall dimensions as indicated and fit into the space available with
adequate clearance for service as determined by the Engineer. Units shall be constructed as
knock-down segents fully built up in the factory and shipped in sections so that installing
contractor may potentially move some sections into place without the need to remove all
components, roof, walls and flooring. Installing contractor to apply all sealing to walls and floor
after reconstruction of the air handler in the mechanical space provided. Multiple sectioned units
shall be shipped as a single factory assembled piece (except where shipping limitations prevent)

D: Access unit is
not factory assembled.
All parts and pieces are 
individual manufactured
and sent to the job site 
on pallets or in crates 
for field assembly.  
All wiring and conduit 
is furnished and field installed by others.  Because wiring is by others, it will not have an ETL label.  For an 
additional cost, ETL can come to the job site and rate the unit once it is fully assembled. 
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de-mounted into modular sections in the field by the contractor. Units shall be furnished with 
sufficient gasket and bolts for reassembly in the field by the contractor. Unit manufacturer shall 
provide certified ratings conforming to the latest edition of AMCA 210, 310, 500 and AHRI 410. 
All electrical components and assemblies shall comply with NEMA standards. Unit internal 
insulation must have a flame spread rating not over 25 and smoke developed rating no higher 
than 50 complying with NFPA 90A, “Standard for the Installation of Air Conditioning and 
Ventilating Systems.” Units shall comply with NFPA 70, “National Electrical Code,” as 
applicable for installation and electrical connections of ancillary electrical components of air 
handling units.  Tags and decals to aid in service or indicate caution areas shall be provided. 
Electrical wiring diagrams shall be attached to the control panel access doors. Operation and 
maintenance manuals shall be furnished with each unit.  Units shall be UL or ETL listed. 

B. Rigging Provision – Multiple Piece Units:  Units shipped in multiple sections shall be engineered
for field assembly.  The base frame shall have integral lifting lugs. The lifting lugs shall be
fabricated from structural steel with an appropriate rigging hole. Lifting lugs shall be located at
the corner of each section (and along the sides if required) and sized to allow rigging and
handling of the unit.  All gasket and necessary assembly hardware shall ship loose with unit.

C. Unit Base - Floor: Unit perimeter base rail shall be fabricated using heavy gauge steel.       C-
Channel cross supports shall be welded to perimeter base steel and located on maximum 24”
centers to provide support for internal components. Base rails shall include lifting lugs at the
corner of the unit or each section if de-mounted. Internal walk-on floor shall be 0.188” aluminum
tread plate. The outer sub-floor of the unit shall be made from 20 gauge galvanized steel.  The
floor cavity shall be spray foam insulated with floor seams gasketed for thermal break and sealed
for airtight / watertight construction. Where access is provided to the unit interior, floor openings
shall be covered with walk on phenolic coated steel safety grating. Single wall floors with glued
and pined insulation and no sub floor are not acceptable. Base frame shall be attached to the unit
at the factory.

D. Unit Casing – The construction of the air handling unit shall consist of a (1” x 2”) roll formed
steel frame with formed 16 gauge galvanized steel exterior casing panels. The exterior casing
panels shall be attached to the gasketed (1 x 2) steel frame with corrosion resistant fasteners. All
casing panels shall be completely removable from the unit exterior without affecting the unit’s
structural integrity. (Units without framed type of construction shall be considered, provided the
exterior casing panels are made from 16 gauge galvanized steel, maximum panel center lines are
less than 20 inches and deflection is less than L/200 @ 8” positive pressure). The air handling
unit casing shall be of the “no-through-metal” design. The casing shall incorporate insulating
thermal breaks as required so that, when fully assembled, there’s no path of continuous unbroken
metal to metal conduction from inner to outer surfaces. All panel seams shall be caulked and
sealed for an airtight unit.

The exterior panel finish shall be: Corrosion resistant Galvanized (No paint)

E. Double Wall Liner - Each unit shall have double wall construction with 20 gauge solid
galvanized liner in the entire unit. The double wall interior panel shall be removable from the
outside of the unit without affecting the structural integrity of the unit.

F. Insulation - Entire unit to be insulated with a full 3” (R12.5) thick non-compressed fiberglass
insulation. The insulation shall have an effective thermal conductivity (C) of .24 (BTU in. /sq. ft.

D: Tubular steel base
frames.

D: Mill finish alum
grating provided.

D: ClimateCraft 
casing construction will
differ some from this 
description.  See 
submittal for details.  It 
is no-through-metal and 
will meet the deflection 
requirement listed. 

D: Walls are 
provided with foam 
insulation.  No perforated 
sections are provided.
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F°) and a noise reduction coefficient (NRC) of 0.70 / per inch thick (based on a type "A" 
mounting). The coefficients shall meet or exceed a 3.0 P.C.F. density material rating.  Insulation 
shall meet the erosion requirements of UL 181 facing the air stream and fire hazard classification 
of 25/50 (per ASTM-84 and UL 723 and CAN/ULC S102-M88) and meet NFPA 90A and 90B. 
All insulation edges shall be encapsulated within the panel. All perforated sections shall have 
Micromat® or equal insulation with non-woven mat facing, 5000 fpm rating and non-
hygroscopic fibers as manufactured by Johns Manville or approved equal. 

G. Access Doors - The unit shall be equipped with a solid double wall insulated, hinged access
doors as shown on the plans. The doorframe shall be extruded aluminum, foam filled with a built
in thermal break barrier and full perimeter gasket. The door hinge assembly shall be powder
coated steel. There shall be a minimum of two heavy duty handles per door. Provide ETL, UL
1995, and CAL-OSHA approved tool operated safety latch on all fan section access doors.

Note: If manufacturer cannot provide thermal break door design it must be noted as 
an exception on the bid.

a. Access doors in all sections less the return plenum shall be provided with a 10 x
10 dual thermal pane safety glass window.

2.05 UNIT COMPONENT DESCRIPTION

A. FANWALL TECHNOLOGYTM (FWT)

1. The multiple fan array systems shall include multiple, direct driven, arrangement 4 plenum
fans constructed per AMCA requirements for the duty specified class III as required. Class I
fans are not acceptable.  Fans shall be rated in accordance with and certified by AMCA for
performance. All fans shall be selected to deliver the specified airflow quantity at the
specified operating Total Static Pressure and specified fan/motor speed.  The fan array shall
be selected to operate at a system Total Static Pressure that does not exceed 90% of the
specified fan’s peak static pressure producing capability at the specified fan/motor speed.
Each fan/motor cube or cell shall include a minimum 10 gauge, G 90 Galvanized steel intake
wall, .100 aluminum spun fan inlet funnel, and an 10 gauge G90 Galvanized steel motor
support plate rail and structure.  All motors shall be standard foot mounted type TEAO
selected at the specified operating voltage, RPM, and efficiency as specified or as scheduled
elsewhere. Motors shall meet the requirements of NEMA MG-1 Part 30 and 31, section
4.4.2. Motors shall be as manufactured by Baldor or Toshiba for use in multiple fan arrays
that operate at varying synchronous speeds as driven by an approved VFD. Motor HP shall
not exceed the scheduled HP as indicated in the AHU equipment schedule(s). Steel cased
motors and/or ODP motors are not acceptable. All motors shall include permanently sealed
(L10-500,000 hr) bearings and shaft grounding to protect the motor bearings from electrical
discharge machining due to stray shaft currents.  Motors provided with hybrid ceramic
bearings, when specified, do not require shaft grounding devices. Each fan/motor assembly
shall be dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of
.022”  per second peak, filter in ( .55mm per second peak, filter in). Fan and motor
assemblies submitted for approval incorporating larger than 22” wheel size and 215 T frames

D: Hinges are
adjustable die-cast 
aluminum

E: Not Included
ClimateCraft 
FanMatrix 
provided.
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size  motors shall be balanced in three orthogonal planes to demonstrate compliance with the 
G.55 requirement with a maximum rotational imbalance of .022” per second peak filter in (
.55 mm per second peak, filter in). Copies of the certified balancing reports shall be provided
with the unit O&M manuals at the time of shipment. Submittals that do not include a
statement of compliance with this requirement will be returned to the contractor without
review.

2. The fan array shall consist of multiple fan and motor ”cubes” or “cells”, spaced in the air
way tunnel cross section to provide a uniform air flow and velocity profile across the entire
air way tunnel cross section and components contained therein. In order to assure uniform
velocity profile in the AHU cross section, the fan cube dimensions must be variable, such
that each fan rests in an identically sized cube or cell, and in a spacing that must be such that
the submitted array dimensions fill a minimum of 90% of the cross sectional area of the
AHU air way tunnel.  There shall be no blank off plates or “spacers” between adjacent fan
columns or rows to position the fans across the air way tunnel. The array shall produce a
uniform air flow profile and velocity profile within the airway tunnel of the air handling unit
to equal the specified cooling coil and/or filter bank face velocity by  +/- 10%  when
measured at a point 36” from the intake side of the fan array intake plenum wall, and at a
distance of   72” from the discharge side of the fan array intake plenum wall. Submittals for
units providing less than the scheduled quantity of fans and/or spacing of the fans for
multiple fan arrays shall submit CFD modeling of the air flow profile for pre-bid approval
that indicates uniform velocity and flow across all internal components without increasing
the length of the AHU unit or changing the aspect ratio of the unit casing as designed.

3. Each individual cube or cell in the multiple fan arrays shall be provided with an integral back
flow prevention device that prohibits recirculation of air in the event a fan or multiple fans
become disabled. The system effects for the back flow prevention device(s) shall be included
in the criteria for TSP determination for fan selection purposes, and shall be indicated as a
separate line item SP loss in the submittals. Submitted AHU performance that does not
indicate allowance for system effects for the back flow prevention device(s) and the system
effect for the fan and motor enclosure in which each fan is mounted , will be returned to the
contractor disapproved and will need to be resubmitted with all of the requested information
included for approval. Back Draft Damper performance data that is per AMCA ducted inlet
and discharge arrangements will not be accepted. Damper data must be for the specific
purpose of  preventing back flow in any disabled fan cube and that is mounted directly at the
inlet of each fan.  Motorized dampers for this purpose are not acceptable. Submitted fan
performance data which only reflect published performance for individual fans in AMCA
arrangement “A” free inlet and discharge will not be accepted. AHU Manufacturers that do
not manufacture the fans being submitted on must provide certified performance data for
fans as installed in the AHU unit with Back Draft damper effects included. At the sole
discretion of the engineer, such performance testing may be witnessed by the engineer and/or
the owner’s representative.

4. Each fan motor shall be individually wired to a MSP Panel with disconnects. A separate
control panel containing the fan VFD(s) as specified in this section shall be provided within
the Equipment package bid. Each VFD shall be sized for the total connected HP for all fan
motors contained in the fan array. Wire sizing shall be determined, and installed, in
accordance with applicable NEC standards and local code requirements.  When specified and
scheduled, the multiple fan array electrical panel shall include system optimization controls
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to actively control fan speed and to enable and disable fans in the multiple fan array. The 
number of active fans in the array shall be automatically determined, and the speed of the 
enabled fans shall be adjusted to produce the required coincidental flow and pressure at the 
perimeter boundary of the unit at substantially peak efficiency. The system optimization 
controls shall continuously monitor required flow and pressure and shall automatically 
optimize the operating array configuration and speed for peak efficiency. When specified, 
system, optimization controls shall be provided that will interface with, and be compatible 
with the BAS as specified elsewhere. It is the responsibility of the contractor to assure that 
the fan system optimization controls are compatible with the BAS system. System 
optimization controls shall be provided by the AHU unit manufacturer to assure single 
source responsibility for fan volume controls, and shall require only an input control signal 
from the controls contractor for SP or flow  for proper operation of the system optimization 
controls. When specified, the AHU unit manufacturer shall provide a single communication 
interface with the BAS and shall coordinate with the controls contractor to make sure that all 
necessary data points are communicated.

5. At the sole discretion of the engineer, AHU  manufacturers that are approved for bidding
purposes only, other than the basis of design manufacturer, and that are submitting  multiple
fan arrays, shall test one or more of the  submitted AHU’s for flow, pressure, leakage, BHP
and acoustics as submitted and approved, prior to shipment. The testing shall be witnessed
by an owner’s representative and approved by the engineer prior to shipment of any of the
submitted AHU equipment. A test report shall be provided for each tested AHU unit and the
report shall be included in the O&M manuals for the units.

6. Each fan & motor assembly shall be removable through a minimum 24” wide, free area,
access door located on the discharge side of the fan wall array without removing the fan
wheel from the motor. All fan/motor access doors shall open against pressure.

7. Motors

a. Motors shall be standard foot mounted type, TEFC or TEAO motors selected at the
specified operating voltage, RPM, and efficiency as specified or as scheduled elsewhere.
The motor shall incorporate hybrid ceramic bearings on both bearings to prevent
electrical arcing across bearing races and balls.  Fiber type grounding devices are not
permitted.

b. Provide NEMA Premium Efficiency induction motors that meet the requirements of
NEMA MG-1 Part 30 and 31, section 4.4.2.  Motors shall be available in ½ HP
increments as nameplate HP ratings from 1 HP through 15 HP.  Motors shall be
manufactured by Toshiba or Baldor.

c. Provide FANWALL Ultra-Premium Efficient Motors IE5+ that meet IE5 efficiency
levels.  Compare to NEMA Premium induction motors, these FANWALL Ultra-Premium
Efficient Motors shall have tested data that shows a 5HP motor having 4.5% improved
efficiency at nominal nameplate speed and load and over 20% improved efficiency at
40% turndown speed along a fan curve.

B. FANS – Direct Drive

1. The fan shall include direct driven, arrangement 4 plenum fan constructed per AMCA
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requirements for the duty specified. Class I fans are not acceptable.  Fan wheels shall be 
aluminum construction and rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan shall be 
selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor assembly shall include a minimum 14 gauge spun steel fan inlet funnel, 
and a G90 galvanized steel motor support plate and fan base with internal RIS isolation. 

2. All motors shall be standard foot mounted type TEAO selected at the specified operating
voltage, RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet 
the requirements of NEMA MG-1 Part 30 and 31, section 4.4.2. Motors shall be as 
manufactured by Baldor, Siemens, or Toshiba that operate at varying synchronous 
speeds as driven by an approved VFD. Motor HP shall not exceed the scheduled HP as 
indicated in the AHU equipment schedule(s). Steel cased motors and/or ODP motors are 
not acceptable. All motors shall include permanently sealed L10-400,000 hr bearings 
with shaft grounding to protect the motor bearings from electrical discharge machining 
due to stray shaft currents.  Motors provided with hybrid ceramic bearings, when 
specified, do not require shaft grounding devices.  Each fan/motor assembly shall be 
dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). 

MOTOR CIRCUIT PROTECTION: 

All motors in the FANWALL Array shall be provided with individual Motor Protection 
for thermal overload protection.  All motor circuit protectors can be located in starting 
device enclosure or, if required by design, in a separate enclosure.  Motor circuit 
protector enclosure must be located and mounted at a minimal distance from motors in 
the fan array.  Provide remote indication by means of aux contacts wired in series.

Pilot Lights:

-Multiple (one per fan) cover mounted pilot lights for local
monitoring

C. Heat Transfer Coils – Water Coil

a. All coil assemblies shall be leak tested under water at 315 PSIG and PERFORMANCE is
to be CERTIFIED under AHRI Standard 410. Coils exceeding the range of AHRI
standard rating conditions shall be noted.

b. Cooling coils shall be mounted on stainless steel support deck to permit coils to slide out
individually from the unit. Provide intermediate drain pans on all stacked cooling coils.
The intermediate pan shall drain to the main drain pan through a copper downspout.
Water coils shall be constructed of seamless copper tubing mechanically expanded into

D: TEFC
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fin collars. All fins shall be continuous within the coil casing to eliminate carryover 
inherent with a split fin design. Fins are die formed Plate type.

c. Headers are to be seamless copper with die formed tube holes.

d. Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" vent and
drain provided on coil header for coil drainage. All coil connections shall be extended to
the exterior of the unit casing by the manufacturer. Coils shall be suitable for 250 PSIG
working pressure. Intermediate tube supports shall be supplied on coils over 44" fin
length with an additional support every 42" multiple thereafter.

e. Water coils shall have the following construction:

(  ) 5/8" o.d. x .035" wall copper tube with .049 return bends
(  ) .010" aluminum fins
(  ) 16 gauge galvanized steel for hot water coil casing
(  ) 16 gauge 304 stainless steel casing for chilled water coils only

D. Condensate / Drain Pans - IAQ style drain pans shall be provided under all cooling coils as
shown on the drawings. The drain pan shall be fabricated from 16 gauge 304 stainless steel. All
pans are to be triple pitched for complete drainage with no standing water in the unit. They shall
be insulated minimum 3-inch "Double Bottom" construction with welded corners. Provide
stainless steel, 1-1/4” MPT drain connection extended to the exterior of the unit base rail. Units
in excess of 200 inches shall have drain connections on both sides, or two connections on the
same side. All drain connections shall be piped and trapped separately for proper drainage.

E. Filters - Provide filters of the type indicated on the schedule. Factory fabricated filter sections
shall be of the same construction and finish as the unit. Face loaded pre and final filters shall
have Type 8 frames as manufactured by AAF, FARR or equal. Side service filter sections shall
include hinged access doors on both sides of the unit. Internal blank-offs shall be provided by the
air unit manufacturer as required to prevent air bypass around the filters. The filters shall be as
manufactured by Farr, Purolator, AAF or equal. Filters shall be in compliance with ANSI/UL
900 – Test Performance of Air Filters.

a. Filter Gauge:  Each Filter bank shall be furnished with: (Magnehelic / Photohelic) filter
gauge with a 4 ¾” OD white static pressure dial with black figures and zero pointer
adjustment.  /  Dwyer Series 2000 Air filter gauge  Dwyer Mark 25 Inclined manometer
(DWYER 250 AF).

b. Flat Racks - Filter racks shall be completely factory assembled and designed for
industrial applications. Filter racks shall be fabricated from no less than 16 gauge
galvanized steel. Filter racks shall be applied in low efficiency filter applications and
will be either upstream or side accessible. Side accessible filter racks shall have an
oversized access door on the exterior of the air handler, centered on the filter rack for
easy filter removal. Upstream access filter racks shall have one central access cover per
row of filters centered in the unit for easy access. Filter racks over 72" in length shall
require an angle center reinforcement support. Filter racks shall be designed for a
maximum of 500 fpm, or meet or exceed the area specified in the mechanical schedule.

E: Traps by others
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c. Medium Efficiency Pleated Filters - Filters shall be 2" thick, 30% efficient. Filter media
shall be 100% synthetic. The filter shall have an average efficiency of 25-30% and an
average arrestance of 90-92%. The filters shall be listed as Class II under UL Standard
900. Filters shall be tested per ASHRAE Standard 52-76. The effective media shall not
be less than 4.6 square feet of media per 1.0 square foot of filter face area, and shall
contain not less than 15 pleats per linear foot. Initial resistance at 500 fpm approach shall
not exceed 0.28” wg.

F. Dampers – Provide Class 1 rated, ultra low leak dampers (less than 3 cfm/sq ft. @ 1” w.g.) as
indicated on the unit drawings. Low leakage dampers shall have extruded aluminum airfoil
blades. Flat or formed metal blades are not acceptable. The damper blade shall incorporate
santoprene rubber edge seals and zinc plated or stainless steel tubular steel shaft for a non-slip
operation. Shaft bearings shall be spherical – non corrosive nylon to eliminate friction and any
metal to metal contact. Damper jamb seals shall be UV rated, nylon glass reinforced or stainless
steel spring arcs designed for a minimum air leakage and smooth operation. Damper linkage shall
be concealed within a 16 gauge galvanized steel frame. Actuators will be provided by the
Controls Contractor under a separate bid.

G. Airflow stations- Provide piezometer rings built into each fan in the array piped direct to the
exterior of the unit.

2.06 ELECTRICAL POWER AND CONTROLS

A. All electrical and automatic control devices not previously called out or listed below are to be
furnished and installed in the field by OTHERS.

B. All wiring shall be (75°C) Insulated copper wires.

C. The unit shall feature a mounted permanent nameplate displaying at a minimum the
manufacturer, serial number, model number and current and amps voltage.  The unit must have
an ETL or UL Listing and bear the appropriate mark.

D. Conduit shall consist of a combination of EMT or flexible metal conduit as required. Liquidtite
flexible metal conduit may be used outside the air tunnel for wet locations.

E. The fan motor shall be wired to a motor disconnect mounted on unit exterior.

F. Unit Convenience Features

1. Each section shall be equipped with a vapor- proof LED light with guard.
2. Lights shall be controlled by one light switch mounted adjacent to the supply air fan

access door.
3. Furnish a 120 volt GFI duplex convenience outlet on the exterior of the unit next to fan

sections as indicated on the unit drawing.
4. All lights, switches and outlets shall be wired to a fused or non-fused disconnect for a

separate 120 volt external source.

B. Fine Arts Air Handling Unit

D: Tubing from fan
to transducers is by 
others.
D: All wiring
and conduit for 
ACCESS unit is 
furnished and field 
installed by others.

E: 120V disconnect by 
others.
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PART 1 - GENERAL

1.01 SECTION INCLUDES

Design, performance criteria, controls, and installation requirements for Custom Air Handling 
Units.

1.02 REFERENCES

K. AMCA Standard 99: Standards Handbook
L. AMCA /ANSI Standard 204: Balance Quality and Vibration Levels for Fans
M. AMCA Standard 210: Laboratory Methods of Testing Fans for Ratings
N. AMCA Standard 300: Reverberant Room Method for Sound Testing of Fans
O. AMCA Standard 500:Test Methods for Louvers, Dampers and Shutters
P. AHRI Standard 410: Forced-Circulation Air-Cooling and Air-Heating Coil
Q. ASHRAE Standard 52: Gravimetric and Dust Spot Procedures for Testing Air Cleaning Devices

Used in General Ventilation for Removing Particulate Matter
R. ASHRAE/ANSI Standard 111: Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems
S. UL Standard 1995: Heating and Cooling Equipment
T. ASTM A-525: Specification for General Requirements for Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dip Process

1.03 SUBMITTALS

C. Submit shop drawings and product data in accordance with Division 1.

D. Submittals shall include the following:
1. Dimensioned plan and elevation view drawings, including motor starter and control

cabinets, required clearances, and location of all field connections.
2. Summary of all auxiliary utility requirements such as: electricity, water, compressed air,

etc. Summary shall indicate quality and quantity of each required utility.
3. Ladder type schematic drawing of the power and ancillary utility field hookup

requirements, indicating all items that are furnished.
4. Manufacturer’s performance of each unit. Selection shall indicate, as a minimum, the

following:
a. Input data used for selection.
b. Model number of the unit.
c. Net capacity.
d. Rated load amp draw.
e. Noise levels produced by equipment.
f. Fan curves.
g. Approximate unit shipping weight.

1.04 OPERATION AND MAINTENANCE DATA
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B. Include data on design, inspection and procedures related to preventative maintenance. Operation
and Maintenance manuals shall be submitted at the time of unit shipment.

1.05 QUALIFICATIONS

C. Manufacturer shall be a company specializing in the design and manufacture of commercial /
industrial custom HVAC equipment. Manufacturer shall have been in production of custom
HVAC equipment for a minimum of 5 years.

D. Each unit shall bear an ETL or UL label under UL Standard 1995 indicating the complete unit is
listed as an assembly. ETL or UL listing of individual components, or control panels only, is not
acceptable.

1.06 DELIVERY, STORAGE, AND HANDLING

B. Deliver, store, protect and handle products to site under the supervision of the owner.

1.07 SEQUENCING AND SCHEDULING

B. Coordinate work performed under this section with work performed under the separate
installation contract.

1.08 WARRANTY

C. The complete unit shall be covered by a parts warranty issued by the manufacturer covering the
first year of operation. This warranty period shall start upon Substantial Completion of the
project.

D. The installing contractor shall provide labor warranty during the unit’s first year of operation
starting at Substantial Completion, July 30 2024.

PART TWO: PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

C. Provide custom outdoor air handling units as manufactured by Temtrol as the basis-of-design.
D. Additional manufacturers include: Alliance Air Products, MarCraft, Haakon, Climate Craft

2.07 GENERAL

B. Furnish and install where shown on the plans, mechanical frame style air handling units with
construction features as specified below. The units shall be provided and installed in strict
accordance with the specifications. All units shall be complete with all components and
accessories as specified. Any exceptions must be clearly defined. The contractor shall be
responsible for any additional expenses that may occur due to any exception made.

2.08 Factory Testing and Quality Control

E: Not responsible
for storage.
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C. Standard Factory Tests: The fans shall be factory run tested to ensure structural integrity and
proper RPM. All electrical circuits shall be tested to ensure correct operation before shipment of
unit. Units shall pass quality control and be thoroughly cleaned prior to shipment.

D. Field Testing as required by the owner. As the air handler is shipped in multiple section, actual
leak and deflection testing, if required, should be performed upon assembly in the field and will
be the responsibility of the installing contractor.

2.09 UNIT CONSTRUCTION DESCRIPTION

H. General:  Provide factory-fabricated air handling units with capacity as indicated on the
schedule. Units shall have overall dimensions as indicated and fit into the space available with
adequate clearance for service as determined by the Engineer. Units shall be completely
assembled.  Multiple sectioned units shall be shipped as a single factory assembled piece (except
where shipping limitations prevent) de-mounted into modular sections in the field by the
contractor. Units shall be furnished with sufficient gasket and bolts for reassembly in the field by
the contractor. Unit manufacturer shall provide certified ratings conforming to the latest edition
of AMCA 210, 310, 500 and AHRI 410. All electrical components and assemblies shall comply
with NEMA standards. Unit internal insulation must have a flame spread rating not over 25 and
smoke developed rating no higher than 50 complying with NFPA 90A, “Standard for the
Installation of Air Conditioning and Ventilating Systems.” Units shall comply with NFPA 70,
“National Electrical Code,” as applicable for installation and electrical connections of ancillary
electrical components of air handling units.  Tags and decals to aid in service or indicate caution
areas shall be provided. Electrical wiring diagrams shall be attached to the control panel access
doors. Operation and maintenance manuals shall be furnished with each unit.  Units shall be UL
or ETL listed.

I. Rigging Provision – Multiple Piece Units:  Units shipped in multiple sections shall be engineered
for field assembly.  The base frame shall have integral lifting lugs. The lifting lugs shall be
fabricated from structural steel with an appropriate rigging hole. Lifting lugs shall be located at
the corner of each section (and along the sides if required) and sized to allow rigging and
handling of the unit.  All gasket and necessary assembly hardware shall ship loose with unit.
Junction boxes with a factory supplied numbered terminal strip shall be supplied at each shipping
split for reconnection of control wiring.

J. Unit Base - Floor: Unit perimeter base rail shall be fabricated using heavy gauge steel.       C-
Channel cross supports shall be welded to perimeter base steel and located on maximum 24”
centers to provide support for internal components. Base rails shall include lifting lugs at the
corner of the unit or each section if de-mounted. Internal walk-on floor shall be 0.188” aluminum
tread plate. The outer sub-floor of the unit shall be made from 20 gauge galvanized steel.  The
floor cavity shall be spray foam insulated with floor seams gasketed for thermal break and sealed
for airtight / watertight construction. Where access is provided to the unit interior, floor openings
shall be covered with walk on phenolic coated steel safety grating. Single wall floors with glued
and pined insulation and no sub floor are not acceptable. Base frame shall be attached to the unit
at the factory.

K. Unit Casing – The construction of the air handling unit shall consist of a (1” x 2”) roll formed
steel frame with formed 16 gauge galvanized pre-painted steel exterior casing panels. The

D: Tubular steel base
frame

D: Mill finish alum
grating provided.
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exterior casing panels shall be attached to the gasketed (1 x 2) steel frame with corrosion 
resistant fasteners. All casing panels shall be completely removable from the unit exterior 
without affecting the unit’s structural integrity. (Units without framed type of construction shall 
be considered, provided the exterior casing panels are made from 16 gauge galvanized steel, 
maximum panel center lines are less than 20 inches and deflection is less than L/200 @ 8” 
positive pressure). The air handling unit casing shall be of the “no-through-metal” design. The 
casing shall incorporate insulating thermal breaks as required so that, when fully assembled, 
there’s no path of continuous unbroken metal to metal conduction from inner to outer surfaces. 
All panel seams shall be caulked and sealed for an airtight unit. 

Owner and architect shall select exterior color for paint.

L. Double Wall Liner - Each unit shall have double wall construction with 20 gauge solid
galvanized liner in the entire unit. The double wall interior panel shall be removable from the
outside of the unit without affecting the structural integrity of the unit.

M. Insulation - Entire unit to be insulated with a full 3” (R12.5) thick non-compressed fiberglass
insulation. The insulation shall have an effective thermal conductivity (C) of .24 (BTU in. /sq. ft.
F°) and a noise reduction coefficient (NRC) of 0.70 / per inch thick (based on a type "A"
mounting). The coefficients shall meet or exceed a 3.0 P.C.F. density material rating.  Insulation
shall meet the erosion requirements of UL 181 facing the air stream and fire hazard classification
of 25/50 (per ASTM-84 and UL 723 and CAN/ULC S102-M88) and meet NFPA 90A and 90B.
All insulation edges shall be encapsulated within the panel. All perforated sections shall have
Micromat® or equal insulation with non-woven mat facing, 5000 fpm rating and non-
hygroscopic fibers as manufactured by Johns Manville or approved equal.

N. Access Doors - The unit shall be equipped with a solid double wall insulated, hinged access
doors as shown on the plans. The doorframe shall be extruded aluminum, foam filled with a built
in thermal break barrier and full perimeter gasket. The door hinge assembly shall be powder
coated steel. There shall be a minimum of two heavy duty handles per door. Provide ETL, UL
1995, and CAL-OSHA approved tool operated safety latch on all fan section access doors.

Note: If manufacturer cannot provide thermal break door design it must be noted as 
an exception on the bid.

a. Access doors in all sections except the coil section (due to door width) shall be
provided with a 10 x 10 dual thermal pane safety glass window.

2.10 UNIT COMPONENT DESCRIPTION

H. FANWALL TECHNOLOGYTM (FWT)

The multiple fan array systems shall include multiple, direct driven, arrangement 4 plenum fans
constructed per AMCA requirements for the duty specified class III as required. Class I fans 
are not acceptable.  Fans shall be rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan array shall 

D: ClimateCraft 
casing construction will
differ some from this 
description.  See 
submittal for details.  It
is no-through-metal and
will meet the deflection
requirement listed. 

D: Foam insulation
included.

E:  There are no 
perforated liners

D: Not included
ClimateCraft 
FanMatrix provided.
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be selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor cube or cell shall include a minimum 10 gauge, G 90 Galvanized steel intake 
wall, .100 aluminum spun fan inlet funnel, and an 10 gauge G90 Galvanized steel motor 
support plate rail and structure.  All motors shall be standard foot mounted type TEAO 
selected at the specified operating voltage, RPM, and efficiency as specified or as scheduled 
elsewhere. Motors shall meet the requirements of NEMA MG-1 Part 30 and 31, section 
4.4.2. Motors shall be as manufactured by Baldor or Toshiba for use in multiple fan arrays 
that operate at varying synchronous speeds as driven by an approved VFD. Motor HP shall 
not exceed the scheduled HP as indicated in the AHU equipment schedule(s). Steel cased 
motors and/or ODP motors are not acceptable. All motors shall include permanently sealed 
(L10-500,000 hr) bearings and shaft grounding to protect the motor bearings from electrical 
discharge machining due to stray shaft currents.  Motors provided with hybrid ceramic 
bearings, when specified, do not require shaft grounding devices. Each fan/motor assembly 
shall be dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). Fan and motor 
assemblies submitted for approval incorporating larger than 22” wheel size and 215 T frames 
size  motors shall be balanced in three orthogonal planes to demonstrate compliance with the 
G.55 requirement with a maximum rotational imbalance of .022” per second peak filter in (
.55 mm per second peak, filter in). Copies of the certified balancing reports shall be provided
with the unit O&M manuals at the time of shipment. Submittals that do not include a
statement of compliance with this requirement will be returned to the contractor without
review.

The fan array shall consist of multiple fan and motor ”cubes” or “cells”, spaced in the air way 
tunnel cross section to provide a uniform air flow and velocity profile across the entire air 
way tunnel cross section and components contained therein. In order to assure uniform 
velocity profile in the AHU cross section, the fan cube dimensions must be variable, such 
that each fan rests in an identically sized cube or cell, and in a spacing that must be such that 
the submitted array dimensions fill a minimum of 90% of the cross sectional area of the 
AHU air way tunnel.  There shall be no blank off plates or “spacers” between adjacent fan 
columns or rows to position the fans across the air way tunnel. The array shall produce a 
uniform air flow profile and velocity profile within the airway tunnel of the air handling unit 
to equal the specified cooling coil and/or filter bank face velocity by  +/- 10%  when 
measured at a point 36” from the intake side of the fan array intake plenum wall, and at a 
distance of   72” from the discharge side of the fan array intake plenum wall. Submittals for 
units providing less than the scheduled quantity of fans and/or spacing of the fans for 
multiple fan arrays shall submit CFD modeling of the air flow profile for pre-bid approval 
that indicates uniform velocity and flow across all internal components without increasing 
the length of the AHU unit or changing the aspect ratio of the unit casing as designed.

Each individual cube or cell in the multiple fan arrays shall be provided with an integral back 
flow prevention device that prohibits recirculation of air in the event a fan or multiple fans 
become disabled. The system effects for the back flow prevention device(s) shall be included 
in the criteria for TSP determination for fan selection purposes, and shall be indicated as a 
separate line item SP loss in the submittals. Submitted AHU performance that does not 
indicate allowance for system effects for the back flow prevention device(s) and the system 
effect for the fan and motor enclosure in which each fan is mounted , will be returned to the 
contractor disapproved and will need to be resubmitted with all of the requested information 
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included for approval. Back Draft Damper performance data that is per AMCA ducted inlet 
and discharge arrangements will not be accepted. Damper data must be for the specific 
purpose of  preventing back flow in any disabled fan cube and that is mounted directly at the 
inlet of each fan.  Motorized dampers for this purpose are not acceptable. Submitted fan 
performance data which only reflect published performance for individual fans in AMCA 
arrangement “A” free inlet and discharge will not be accepted. AHU Manufacturers that do 
not manufacture the fans being submitted on must provide certified performance data for 
fans as installed in the AHU unit with Back Draft damper effects included. At the sole 
discretion of the engineer, such performance testing may be witnessed by the engineer and/or 
the owner’s representative.

Each fan motor shall be individually wired to a MSP Panel with disconnects. A separate control 
panel containing the fan VFD(s) as specified in this section shall be provided within this 
Equipment pacakage. Each VFD shall be sized for the total connected HP for all fan motors 
contained in the fan array. Wire sizing shall be determined, and installed, in accordance with 
applicable NEC standards and local code requirements.  When specified and scheduled, the 
multiple fan array electrical panel shall include system optimization controls to actively 
control fan speed and to enable and disable fans in the multiple fan array. The number of 
active fans in the array shall be automatically determined, and the speed of the enabled fans 
shall be adjusted to produce the required coincidental flow and pressure at the perimeter 
boundary of the unit at substantially peak efficiency. The system optimization controls shall 
continuously monitor required flow and pressure and shall automatically optimize the 
operating array configuration and speed for peak efficiency. When specified, system, 
optimization controls shall be provided that will interface with, and be compatible with the 
BAS as specified elsewhere. It is the responsibility of the contractor to assure that the fan 
system optimization controls are compatible with the BAS system. System optimization 
controls shall be provided by the AHU unit manufacturer to assure single source 
responsibility for fan volume controls, and shall require only an input control signal from the 
controls contractor for SP or flow  for proper operation of the system optimization controls. 
When specified, the AHU unit manufacturer shall provide a single communication interface 
with the BAS and shall coordinate with the controls contractor to make sure that all 
necessary data points are communicated.

At the sole discretion of the engineer, AHU  manufacturers that are approved for bidding 
purposes only, other than the basis of design manufacturer, and that are submitting  multiple 
fan arrays, shall test one or more of the  submitted AHU’s for flow, pressure, leakage, BHP 
and acoustics as submitted and approved, prior to shipment. The testing shall be witnessed 
by an owner’s representative and approved by the engineer prior to shipment of any of the 
submitted AHU equipment. A test report shall be provided for each tested AHU unit and the 
report shall be included in the O&M manuals for the units. 

Each fan & motor assembly shall be removable through a minimum 24” wide, free area, access 
door located on the discharge side of the fan wall array without removing the fan wheel from 
the motor. All fan/motor access doors shall open against pressure.

Motors
Motors shall be standard foot mounted type, TEFC or TEAO motors selected at the specified 

operating voltage, RPM, and efficiency as specified or as scheduled elsewhere.  The 
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motor shall incorporate hybrid ceramic bearings on both bearings to prevent electrical 
arcing across bearing races and balls.  Fiber type grounding devices are not permitted.

Provide NEMA Premium Efficiency induction motors that meet the requirements of NEMA 
MG-1 Part 30 and 31, section 4.4.2.  Motors shall be available in ½ HP increments as 
nameplate HP ratings from 1 HP through 15 HP.  Motors shall be manufactured by 
Toshiba or Baldor.

Provide FANWALL Ultra-Premium Efficient Motors IE5+ that meet IE5 efficiency levels. 
Compare to NEMA Premium induction motors, these FANWALL Ultra-Premium 
Efficient Motors shall have tested data that shows a 5HP motor having 4.5% improved 
efficiency at nominal nameplate speed and load and over 20% improved efficiency at 
40% turndown speed along a fan curve.

I. FANS – Direct Drive

1. The fan shall include direct driven, arrangement 4 plenum fan constructed per AMCA
requirements for the duty specified. Class I fans are not acceptable.  Fan wheels shall be 
aluminum construction and rated in accordance with and certified by AMCA for 
performance. All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed.  The fan shall be 
selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan/motor speed. 
Each fan/motor assembly shall include a minimum 14 gauge spun steel fan inlet funnel, 
and a G90 galvanized steel motor support plate and fan base with internal RIS isolation. 

2. All motors shall be standard foot mounted type TEAO selected at the specified operating
voltage, RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet 
the requirements of NEMA MG-1 Part 30 and 31, section 4.4.2. Motors shall be as 
manufactured by Baldor, Siemens, or Toshiba that operate at varying synchronous 
speeds as driven by an approved VFD. Motor HP shall not exceed the scheduled HP as 
indicated in the AHU equipment schedule(s). Steel cased motors and/or ODP motors are 
not acceptable. All motors shall include permanently sealed L10-400,000 hr bearings 
with shaft grounding to protect the motor bearings from electrical discharge machining 
due to stray shaft currents.  Motors provided with hybrid ceramic bearings, when 
specified, do not require shaft grounding devices.  Each fan/motor assembly shall be 
dynamically balanced to meet AMCA standard 204-96, exceeding category BV-5, to 
meet or exceed an equivalent Grade G.55, producing a maximum rotational imbalance of 
.022”  per second peak, filter in ( .55mm per second peak, filter in). 

MOTOR CIRCUIT PROTECTION: 

All motors in the FANWALL Array shall be provided with individual Motor Protection 
for thermal overload protection.  All motor circuit protectors can be located in starting 
device enclosure or, if required by design, in a separate enclosure.  Motor circuit 
protector enclosure must be located and mounted at a minimal distance from motors in 
the FANWALL Array.  Provide remote indication by means of aux contacts wired in 
series.

D: TEFC motors
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Pilot Lights:

(  ) Multiple (one per fan) cover mounted pilot lights for local 
monitoring

J. Heat Transfer Coils – NF (non-freeze) steam coils

a. NF (non-freeze) steam coils shall be constructed of 1 1/8" o.d. seamless copper tubing
mechanically expanded into fin collars. The 5/8" o.d. inner steam distributing tubes shall
be centered in the outer condensing tube (1 1/8" o.d.). The inner tube shall have
proportionally spaced directional steam jet orifices. These orifices direct the condensate
flow to the outlet. Fins shall be die formed plate type. Headers shall be seamless copper
with die formed tube holes. Connections shall be male pipe thread (MPT) copper.
Intermediate tube supports shall be supplied on coils over 44" fin length with an
additional support every 42" multiple thereafter.  Coils exceeding 144" fin length shall
have two coils with connections right and left.  Coils are to be pitched in the casing for
drainage. Standard construction shall be suitable for 50 PSIG steam pressure.

Standard:
(  ) 1 1/8" x .035" wall tube. (50 psig maximum steam pressure)
(  ) .010" aluminum fins.
(  ) 16 gauge galvanized steel casing

K. Heat Transfer Coils – Water Coil

a. All coil assemblies shall be leak tested under water at 315 PSIG and PERFORMANCE is
to be CERTIFIED under AHRI Standard 410. Coils exceeding the range of AHRI
standard rating conditions shall be noted.

b. Cooling coils shall be mounted on stainless steel support deck to permit coils to slide out
individually from the unit. Provide intermediate drain pans on all stacked cooling coils.
The intermediate pan shall drain to the main drain pan through a copper downspout.
Water coils shall be constructed of seamless copper tubing mechanically expanded into
fin collars. All fins shall be continuous within the coil casing to eliminate carryover
inherent with a split fin design. Fins are die formed Plate type.

c. Headers are to be seamless copper with die formed tube holes.

d. Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" vent and
drain provided on coil header for coil drainage. All coil connections shall be extended to
the exterior of the unit casing by the manufacturer. Coils shall be suitable for 250 PSIG
working pressure. Intermediate tube supports shall be supplied on coils over 44" fin
length with an additional support every 42" multiple thereafter.

e. Water coils shall have the following construction:

(  ) 5/8" o.d. x .035" wall copper tube with .049 return bends

D: 1" OD Tubes
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(  ) .010" aluminum fins
(  ) 16 gauge 304 stainless steel casing for chilled water coils only

L. Condensate / Drain Pans - IAQ style drain pans shall be provided under all cooling coils as
shown on the drawings. The drain pan shall be fabricated from 16 gauge 304 stainless steel. All
pans are to be triple pitched for complete drainage with no standing water in the unit. They shall
be insulated minimum 3-inch "Double Bottom" construction with welded corners. Provide
stainless steel, 1-1/4” MPT drain connection extended to the exterior of the unit base rail. Units
in excess of 200 inches shall have drain connections on both sides, or two connections on the
same side. All drain connections shall be piped and trapped separately for proper drainage.

M. Filters - Provide filters of the type indicated on the schedule. Factory fabricated filter sections
shall be of the same construction and finish as the unit. Face loaded pre and final filters shall
have Type 8 frames as manufactured by AAF, FARR or equal. Side service filter sections shall
include hinged access doors on both sides of the unit. Internal blank-offs shall be provided by the
air unit manufacturer as required to prevent air bypass around the filters. The filters shall be as
manufactured by Farr, Purolator, AAF or equal. Filters shall be in compliance with ANSI/UL
900 – Test Performance of Air Filters.

a. Filter Gauge:  Each Filter bank shall be furnished with: (Magnehelic / Photohelic) filter
gauge with a 4 ¾” OD white static pressure dial with black figures and zero pointer
adjustment.  /  Dwyer Series 2000 Air filter gauge  Dwyer Mark 25 Inclined manometer
(DWYER 250 AF).

b. Flat Racks - Filter racks shall be completely factory assembled and designed for
industrial applications. Filter racks shall be fabricated from no less than 16 gauge
galvanized steel. Filter racks shall be applied in low efficiency filter applications and
will be either upstream or side accessible. Side accessible filter racks shall have an
oversized access door on the exterior of the air handler, centered on the filter rack for
easy filter removal. Upstream access filter racks shall have one central access cover per
row of filters centered in the unit for easy access. Filter racks over 72" in length shall
require an angle center reinforcement support. Filter racks shall be designed for a
maximum of 500 fpm, or meet or exceed the area specified in the mechanical schedule.

c. Medium Efficiency Pleated Filters - Filters shall be 2" thick, 30% efficient. Filter media
shall be 100% synthetic. The filter shall have an average efficiency of 25-30% and an
average arrestance of 90-92%. The filters shall be listed as Class II under UL Standard
900. Filters shall be tested per ASHRAE Standard 52-76. The effective media shall not
be less than 4.6 square feet of media per 1.0 square foot of filter face area, and shall
contain not less than 15 pleats per linear foot. Initial resistance at 500 fpm approach shall
not exceed 0.28” wg.

N. Dampers – Provide Class 1 rated, ultra low leak dampers (less than 3 cfm/sq ft. @ 1” w.g.) as
indicated on the unit drawings. Low leakage dampers shall have extruded aluminum airfoil
blades. Flat or formed metal blades are not acceptable. The damper blade shall incorporate
santoprene rubber edge seals and zinc plated or stainless steel tubular steel shaft for a non-slip
operation. Shaft bearings shall be spherical – non corrosive nylon to eliminate friction and any
metal to metal contact. Damper jamb seals shall be UV rated, nylon glass reinforced or stainless
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steel spring arcs designed for a minimum air leakage and smooth operation. Damper linkage shall 
be concealed within a 16 gauge galvanized steel frame. Actuator provide by Controls Contractor 
under a separate bid.  

O. Airflow stations- Provide piezometer rings built into each fan in the array piped direct to the
exterior of the unit.

2.11 ELECTRICAL POWER AND CONTROLS

G. All electrical and automatic control devices not previously called out or listed below are to be
furnished and installed in the field by OTHERS.

H. All wiring shall be (75°C) Insulated copper wires.

I. The unit shall feature a mounted permanent nameplate displaying at a minimum the
manufacturer, serial number, model number and current and amps voltage.  The unit must have
an ETL or UL Listing and bear the appropriate mark.

J. Conduit shall consist of a combination of EMT or flexible metal conduit as required. Liquidtite
flexible metal conduit may be used outside the air tunnel for wet locations.

K. The fan motor shall be wired to a motor disconnect mounted on unit exterior.

L. Unit Convenience Features

1. Each section shall be equipped with a vapor resistant LED light with guard.
2. Lights shall be controlled by one light switch mounted adjacent to the supply air fan

access door.
3. Furnish a 120 volt GFI duplex convenience outlet on the exterior of the unit next to fan

sections as indicated on the unit drawing.
4. All lights, switches and outlets shall be wired to a fused or non-fused disconnect for a

separate 120 volt external source.

C. COMBINATION VARIABLE FREQUENCY DRIVE / DISCONNECT (VFD) FOR MOTORS
50 HP AND LESS

(1) Manufacturers

a. Danfoss Graham VLT 6000 Series, Reliance, Yaskawa, Emerson, ABB, or approved
equal.

(2) General

a. Furnish complete variable frequency VFDs as specified herein for the fans and pumps
designated on the drawing schedules to be variable speed.  All standard and optional
features shall be included within the VFD enclosure, unless otherwise specified.  VFD

E: Piping/tubing
not included.

E:  VFD's furnished
and field installed 
by others.
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shall be housed in a metal NEMA enclosure of type according to the installation and 
operating conditions at the job site.  The VFD’s UL listing shall allow mounting in 
plenum or other air handling compartments. If a NEMA 12 enclosure is required for the 
plenum rating, the manufacturer must supply a NEMA 12 rated VFD. 

b. The VFD shall have integral disconnecting means to disconnect power to device in
accordance with NEC.

c. The VFD shall convert incoming fixed frequency three-phase AC power into a variable
frequency and voltage for controlling the speed of three-phase AC motors.  The motor
current shall closely approximate a sine wave.  Motor voltage shall be varied with
frequency to maintain desired motor magnetization current suitable for centrifugal pump
and fan control and to eliminate the need for motor derating.

d. With the motor’s rated voltage applied to the VFD input, the VFD shall allow the motor
to produce full rated power at rated amps, RMS fundamental volts, and speed without
using the motor’s service factor. VFDs utilizing sine weighted/coded modulation (with
or without 3rd 

 
harmonic injection) must provide data verifying that the motors will not

draw more than full load current during full load and full speed operation.

e. The VFD shall include an input full-wave bridge rectifier and maintain a fundamental
power factor near unity regardless of speed or load.

f. The VFD and options shall be tested to ANSI/UL Standard 508.  The complete VFD,
including all specified options, shall be assembled by the manufacturer, which shall be
UL-508 certified for the building and assembly of option panels. Assembly of the option
panels by a third-party panel shop is not acceptable.  The appropriate UL stickers shall
be applied to both the VFD and option panel, in the case where these are not contained in
one panel. When these VFDs are to be located in Canada, CSA or C-UL certifications
shall apply.  Both VFD and option panel shall be manufactured in ISO 9001 certified
facilities.

g. The VFD shall have a dual 5% DC link reactor on the positive and negative rails of the
DC bus to minimize power line harmonics and protect the drive from power line
transients.  The reactor shall be non-saturating (linear) to provide full harmonic filtering
throughout the entire load range.  VFDs with saturating (non-linear) DC link reactors
shall require an additional3% AC line reactor to provide acceptable harmonic
performance at full load, where harmonic performance is most critical.

h. The VFD’s full load amp rating shall meet or exceed NEC Table 430-150.  The VFD
shall be able to provide full rated output current continuously, 110% of rated current for
60 seconds and 160% of rated current for up to 0.5 second while starting.

i. The VFD shall be able to provide full torque at any selected frequency from 29 Hz to
base speed to allow driving direct drive fans without derating.
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j. An automatic energy optimization selection feature shall be provided standard in the
VFD.  This feature shall automatically and continually monitor the motor’s speed and
load and adjust the applied voltage to maximize energy savings and provide up to an
additional 3% to 10% energy savings.

k. Input and output power circuit switching shall be able to be accomplished without
interlocks or damage to the VFD.  Switching rate may be up to 1 time per minute on the
input and unlimited on the output.

l. An automatic motor adaptation test algorithm shall measure motor stator resistance and
reactance to optimize performance and efficiency.  It shall not be necessary to run the
motor or de-couple the motor from the load to run the test.

m. Galvanic and/or optical isolation shall be provided between the VFD’s power circuitry
and control circuitry to ensure operator safety and to protect connected electronic control
equipment from damage caused by voltage spikes, current surges, and ground loop
currents.  VFDs not including either galvanic or optical isolation on both analog I/O and
discrete I/O shall include additional isolation modules.

n. VFD shall minimize the audible motor noise through the used of an adjustable carrier
frequency.  The carrier frequency shall be automatically adjusted to optimize motor and
VFD efficiencies while reducing motor noise.

o. VFD supplier shall coordinate with motor supplier to ensure that all motors 20
horsepower and greater are provided with grounding bushings.

(3) Protective Features

a. A minimum of Class 20 I
2
t electronic motor overload protection for single motor

applications and thermal-mechanical overloads for multiple motor applications shall be
provided.

b. Protection against input transients, loss of AC line phase, output short circuit, output
ground fault, overvoltage, undervoltage, VFD overtemperature and motor
overtemperature.  The VFD shall display all faults in plain English. Codes are not
acceptable.

c. Protect VFD from sustained power or phase loss.  The VFD shall provide full rated
output with an input voltage as low as 90% of the nominal.  The VFD will continue to
operate with reduced output with an input voltage as low as 164 V AC for 208/230-volt
units, 313 V AC for 460-volt units, and 394 volts for 600 volts units.

d. The VFD shall incorporate a motor preheat circuit to keep the motor warm and prevent
condensation build up in the stator.

e. VFD package shall include semi-conductor rated input fuses to protect power
components.
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f. To prevent breakdown of the motor winding insulation, the VFD shall be designed to
comply with IEC Part 34-17.  Otherwise the VFD manufacturer must ensure that inverter
rated motors are supplied.

g. VFD shall include a “signal loss detection” circuit to sense the loss of an analog input
signal such as 4 to 20 mA or 2 to 10 V DC, and shall be programmable to react as
desired in such an instance.

h. VFD shall function normally when the keypad is removed while the VFD is running and
continue to follow remote commands.  No warnings or alarms shall be issued as a result
of removing the keypad.

i. VFD shall catch a rotating motor operating forward or reverse up to full speed.

j. VFD shall be rated for 100,000 amp interrupting capacity (AIC).

k. VFD shall include current sensors on all three output phases to detect and report phase
loss to the motor.  The VFD will identify which of the output phases is low or lost.

l. VFD shall continue to operate without faulting until input voltage reaches 300 V AC on
208/230-volt units, 539 V AC on 460-volt units, and 690 volts on 600-volt units.

(4) Interface Features

a. Hand/Start, Off/Stop and Auto/Start selector switches shall be provided to start and stop
the VFD and determine the speed reference.

b. The VFD shall be able to be programmed to provide a 24 V DC output signal to indicate
that the VFD is in Auto/Remote mode.

c. The VFD shall provide digital manual speed control. Potentiometers are not acceptable.

d. Lockable, alphanumeric backlit display keypad can be remotely mounted up to 10 feet
away using standard 9-pin cable.

e. The keypads for all sizes of VFDs shall be identical and interchangeable.

f. To set up multiple VFDs, it shall be possible to upload all setup parameters to the VFD’s
keypad, place that keypad on all other VFDs in turn and download the setup parameters
to each VFD.  To facilitate setting up VFDs of various sizes, it shall be possible to
download from the keypad only size independent parameters.

g. Display shall be programmable to display in 9 languages including English, Spanish and
French.

h. The display shall have four lines, with a minimum of 20 characters on three lines and a
minimum of eight large characters on one line.
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i. A red FAULT light, a yellow WARNING light and a green POWER-ON light shall be
provided.  These indications shall be visible both on the keypad and on the VFD when
the keypad is removed.

j. A quick setup menu with factory preset typical HVAC parameters shall be provided on
the VFD eliminating the need for macros.

k. As a minimum, the following points shall be controlled and/or accessible:

1) VFD Start/Stop
2) Speed reference
3) Fault diagnostics
4) Meter points

(a) Motor power in HP
(b) Motor power in kW
(c) Motor kW-hr
(d) Motor current
(e) Motor voltage
(f) Hours run
(g) Feedback signal #1
(h) Feedback signal #2
(i) DC link voltage
(j) Thermal load on motor
(k) Thermal load on VFD
(l) Heatsink temperature

l. Four additional Form C 230-volt programmable relays shall be available for factory or
field installation within the VFD.

m. Two set-point control interface (PID control) shall be standard in the unit.  VFD shall be
able to look at two feedback signals, compare with two set-points and make various
process control decisions.

n. Floating point control interface shall be provided to increase/decrease speed in response
to contact closures.

o. Four simultaneous displays shall be available.  They shall include frequency or speed,
run time, output amps and output power.  VFDs unable to show these four displays
simultaneously shall provide panel meters.

p. Sleep mode shall be provided to automatically stop the VFD when its speed drops below
set “sleep” level for a specified time.  The VFD shall automatically restart when the
speed command exceeds the set “wake” level.

q. The sleep mode shall be functional in both follower mode and PID mode.

r. Run permissive circuit shall be provided to accept a “system ready” signal to ensure that
the VFD does not start until dampers or other auxiliary equipment are in the proper state
for VFD operation.  The run permissive circuit shall also be capable of sending an output
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signal as a start command to actuate external equipment before allowing the VFD to 
start. 

s. The following displays shall be accessible from the control panel in actual units:
Reference Signal Value in actual units, Output Frequency in Hz or percent, Output
Amps, Motor HP, Motor kW, kWhr, Output Voltage, DC Bus Voltage, VFD
Temperature in degrees, and Motor Speed in engineering units per application (in GPM,
CFM, etc.).  VFD will read out the selected engineering unit either in a linear, square or
cubed relationship to output frequency as appropriate to the unit chosen.

t. The display shall be programmed to read in inches of water column (in-wg) for an air
handler application, pressure per square inch (psi) for a pump application, and
temperature (0F) for a cooling tower application.

u. VFD shall be able to be programmed to sense the loss of load and signal a no
load/broken belt warning or fault.

v. If the temperature of the VFD’s heat sink rises to 80°C, the VFD shall automatically
reduce its carrier frequency to reduce the heat sink temperature.  If the temperature of the
heat sink continues to rise the VFD shall automatically reduce its output frequency to the
motor. As the VFD’s heat sink temperature returns to normal, the VFD shall
automatically increase the output frequency to the motor and return the carrier frequency
to its normal switching speed.

w. The VFD shall have temperature controlled cooling fans for quiet operation and
minimized losses.

x. The VFD shall store in memory the last 10 faults and related operational data.

y. Eight programmable digital inputs shall be provided for interfacing with the systems
control and safety interlock circuitry.

z. Two programmable relay outputs, one Form C 240 V AC, one Form A 30 V AC, shall be
provided for remote indication of VFD status.

aa. Three programmable analog inputs shall be provided and shall accept a direct-or-reverse 
acting signal.  Analog reference inputs accepted shall include two voltages (0 to 10 V 
DC, 2 to 10 V DC) and one current (0 to 20 mA, 4 to 20 mA) input. 

bb. Two programmable 0 to 20 mA analog outputs shall be provided for indication of VFD 
status.  These outputs shall be programmable for output speed, frequency, current and 
power.  They shall also be programmable to provide a selected 24 V DC status 
indication. 

cc. Under fire mode conditions, the VFD shall be able to be programmed to automatically
default to a preset speed.

dd. On motors connected to variable frequency drives, 20hp or greater in size.  Provide
grounding bushings to prevent arcing.
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(5) Interface with Building Automation System/Direct Digital Control System

a. VFD manufacturer shall provide an interface to the BAS/DDC system.  Manufacturer
shall coordinate as required with the Controls Contractor.  Provide Bacnet, Lonworks,
FLN, Modbus, or any other interface required for a complete and operational system.

b. Provide mode of operation to BAS/DDC system (hand, off, auto, etc.).  BAS/DDC
graphic shall highlight or produce pop-up graphic when VFD is in hand or off.  Also,
provide all points to BAS/DDC identified in section (4).K of this Specification.

(6) Adjustments

a. VFD shall have an adjustable carrier frequency in steps of not less than 0.1 kHz to allow
tuning the VFD to the motor.

b. Sixteen preset speeds shall be provided.

c. Four acceleration and four deceleration ramps shall be provided.  Accel and decel time
shall be adjustable over the range from 0 to 3,600 seconds to base speed. The shape of
these curves shall be automatically contoured to ensure no-trip acceleration and
deceleration.

d. Four current limit settings shall be provided.

e. If the VFD trips on one of the following conditions, the VFD shall be programmable for
automatic or manual reset: under voltage, overvoltage, current limit and inverter
overload.

f. The number of restart attempts shall be selectable from 0 through 20 or infinitely and the
time between attempts shall be adjustable from 0 through 600 seconds.

g. An automatic “on delay” may be selected from 0 to 120 seconds.

(7) Service Conditions

a. Ambient temperature, -10 to 40°C (14 to 104°F), without derating.

b. 0 to 95% relative humidity, non-condensing.

c. Elevation to 3,300 feet without derating.

d. AC line voltage variation, -10 to +10% of nominal with full output.

e. No side clearance shall be required for cooling of any units. All power and control
wiring shall be done from the bottom.

(8) Quality Assurance
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a. To ensure quality and minimize infantile failures at the jobsite, the complete VFD shall
be tested by the manufacturer.  The VFD shall operate a dynamometer at full load and
speed and shall be cycled during the test.

b. All optional features shall be functionally tested at the factory for proper operation.

(9) Submittals

a. Submit manufacturer’s performance data including dimensional drawings, power circuit
diagrams, installation and maintenance manuals, warranty description, VFD’s FLA
rating, certification agency file numbers and catalog information.

The specification lists the minimum VFD performance requirements for this project.
Each supplier shall list any exceptions to the specification.  If no departures from the
specification are identified, the supplier shall be bound by the specification.

a. Harmonic filtering.  The seller shall, with the aid of the buyer’s electrical power single
line diagram, providing the data required by IEEE-519, perform an analysis to initially
demonstrate the supplied equipment will met the IEEE standards after installation.  If, as
a result of the analysis, it is determined that additional filter equipment is required to
meet the IEEE recommendations, then the cost of such equipment shall be included in
the bid. A harmonic analysis shall be submitted with the approval drawings to verify
compliance with the latest version of IEEE-519 voltage and current distortion limits as
shown in table 10.2 and 10.3 at the point of common coupling (PCC).  The PCC shall be
defined as the consumer–utility interface or primary side of the main distribution
transformer.

(10) Start-Up Service

a. The manufacturer shall provide on-site start-up commissioning of the VFD and its
optional circuits by a factory certified service technician who is experienced in start-up
and repair services.  Sales personnel and other agents who are not factory certified shall
not be acceptable as commissioning agents.  Start-up services shall include checking for
verification of proper operation and installation for the VFD, its options and its interface
wiring to the building automation system.  Provide start-up report to Engineer.

(11) Warranty

a. The VFD shall be warranted by the manufacturer for a period of 36 months from date of
shipment.  The warranty shall include parts, labor, travel costs and living expenses
incurred by the manufacturer to provide factory authorized on-site service.  The warranty
shall be provided by the VFD manufacturer.

(12) Examination

a. Contractor to verify that job site conditions for installation meet factory recommended
and code-required conditions for VFD installation prior to start-up, including clearance
spacing, temperature, contamination, dust, and moisture of the environment.  Separate
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conduit installation of the motor wiring, power wiring, and control wiring, and 
installation per the manufacturer’s recommendations shall be verified. 

b. The VFD is to be covered and protected from installation dust and contamination until
the environment is cleaned and ready for operation. The VFD shall not be operated while
the unit is covered.

2. FACTORY START-UP REPORTS

A. Provide factory start-up on site by a factory representative (not a third-party contractor) for all
HVAC equipment, including pumps, VFD’s, boilers, chillers, cooling towers, heat pumps,
rooftop units, etc.  Submit factory start-up reports to the Engineer. The Mechanical Contractor
and the Controls Contractor shall have a representative on site to correct all deficiencies noted by
the factory representative.  For each deficiency noted, documentation of corrective action taken
shall be submitted to Engineer.

B. At a minimum, the report submitted to the Engineer shall include the following data:

(1) Air Handling Units

a. Fan bearings lubrication
b. Fan not vibrating
c. Fan motor volts / amps
d. Fan belt tension, if applicable
e. Sheave alignment, if applicable
f. Coils clean
g. Filters clean
h. Fan rotation direction
i. Review piping connections to determine supply and return flows are in the right

direction.
j. Review unit installation is in accordance with the manufacturer's requirements.

END OF SECTION 230200
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UNIT RELEASE FORM

1427 NW 3rd St, Oklahoma City, OK 73106 PH: (405) 415‐9230 Fax: (405) 415‐9231

Date:

To:  ClimateCraft Inside Sales Department Fax: (405) 415‐9231
Email: release@climatecraft.com

From: (Rep Firm)
(Rep Name)

Job Name:

I authorize the release of the following units into your production schedule for shipment by the
requested dates as noted

NOTE: If you are providing customer furnished parts for these units, ClimateCraft will send a
no cost purchase order to your office with instructions regarding shipment, delivery date
and tagging.  Parts should arrive at ClimateCraft no later than 30‐days prior to the
scheduled ship date of the unit.  Ship dates may be affected if problems arise during
the credit approval process.

VERBAL MESSAGES, NOTATIONS ON PURCHASE ORDERS, ETC. ARE NOT CONSIDERED VALID FORMS OF

RELEASE.  THIS SHEET, ALONG WITH APPROVED SUBMITTALS AND AN UP TO DATE PURCHASE ORDER, 

MUST EITHER BE E‐MAILED OR FAXED TO CLIMATECRAFT AND ACKNOWLEDGED IN ORDER TO ENSURE A 

SPACE IN THE PRODUCTION SCHEDULE

UK Lafferty Hall Fine Arts Guignol Bldg. HVAC

Signed:

r Equipment Company (Louisville‐Lexingto

SERIAL NUMBER UNIT TAG REQUESTED SHIP DATE
29536
29537

AHU‐1 (Lafferty)
AHU‐1 (Fine Arts)
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Quotation Bill of Material 
 

Item Qty Product Information 

   

1 1 ACH580-BCR-088A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 88 

amps (30 HP) at 208 VAC three phase. 

 

Equipment Tag: Lafferty Supply 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

2 1 ACH580-VCR-059A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Vertical).  Rated for 

59.4 amps (20 HP) at 208 VAC three phase. 

 

Equipment Tag: Lafferty Return 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

3 1 ACH580-BCR-114A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 114 

amps (40 HP) at 208 VAC three phase. 

 

Equipment Tag: Fine Arts Supply 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

4 1 ACH580-BCR-088A-2+F267 

ACH580 6-Pulse drive package rated UL (NEMA) Type 1. Provided with 

Main Input Circuit Breaker and E-Clipse Bypass (Box).  Rated for 88 

amps (30 HP) at 208 VAC three phase. 

 

Equipment Tag: Fine Arts Return 

 

Included Options: 

[+F267]: Service Switch (+F267) 

   

  Terms:   
• FOB ABB Factory 
• Proposal valid for 30 days from quotation date 
• ABB Inc. Standard Terms and Conditions of Sale apply 
• Proposal based upon acceptance of Clarifications and Exceptions 

to Specifications and Terms provide later in this quotation 

 

 

    

 



 Submittal Schedule 
 

This schedule includes the products supplied as part of this submittal. 

Schedule Motor Data1 Drive Data 

Item Qty Tag HP FLA Volts Product ID HP Amps Volts 

1 1 
Lafferty 
Supply 

30 88 ACH580-BCR-088A-2+F267 30 88  

2 1 
Lafferty 
Return 

20 59.4 
208 
VAC 

ACH580-VCR-059A-2+F267 20 59.4  

3 1 
Fine Arts 
Supply 

40 114 
208 
VAC 

ACH580-BCR-114A-2+F267 40 114  

4 1 
Fine Arts 
Return 

30 88 
208 
VAC 

ACH580-BCR-088A-2+F267 30 88  

Notes: 1. AC motor data is per National Electrical Code Table 430.250 for typical motors used in most 
applications.  It is provided as typical data only.  DC motor data is per typical industry 
standards.  Actual motor data may vary 

  
 

208 
VAC 

208 
VAC 

208 
VAC 

208 
VAC 

208 
VAC 



 Clarifications and Exceptions to Specification and 

Terms 
 

The comments and clarifications that follow are offered in response to the specification 

items identified below.  Please refer to the specification section and paragraph indicated.  

Any contract executed based on this proposal is done based acceptance of the exceptions 

noted herein. 

 

Item ID Title Clarifications and Exceptions 

   

   

   

   

   

   

   

   

   

   

 
 



 Submittal Schedule Details for Lafferty Supply 

Item Tag / Equipment ID Product ID 

1 Lafferty Supply ACH580-BCR-088A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  88A 
Enclosure:  UL (NEMA) Type 1 

Nominal Horsepower:  30 HP 
Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 

Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  110 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…#2/0 
6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-ft; #6…#4: 

3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 2,554 749 Consult Factory Consult Factory 

  



 
Submittal Schedule Details for Lafferty Return 

Item Tag / Equipment ID Product ID 

2 Lafferty Return ACH580-VCR-059A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  59.4A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  20 HP 

Frame Size:  R3 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Vertical) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  80 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#14…#1/0 

#14...#1: 5.2 lbf-in; #1/0: 6.3 
lbf-in 

#14…#2/0 

#14...#10: 35 lbf-in; #8...2/0: 
110 lbf-in 

 #14…#2 

#14…#10: 2.9 lbf-ft; #6…#4: 
3.8 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

56.8 
(1443) 

8.4 
(214) 

12.0 
(305) 

86 
(39) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 1,800 528 105 178.4 

  



 
Submittal Schedule Details for Fine Arts Supply 

Item Tag / Equipment ID Product ID 

3 Fine Arts Supply ACH580-BCR-114A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  114A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  40 HP 

Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  150 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…300MCM 
25.1 lbf-ft 

 #14…#1/0 

#14…#8: 1.7 lbf-ft; #6…#4: 
3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 3,355 984 Consult Factory Consult Factory 

  



 
Submittal Schedule Details for Fine Arts Return 

Item Tag / Equipment ID Product ID 

4 Fine Arts Return ACH580-BCR-088A-2+F267 

 

Item Description 

Input Voltage:  208 VAC Three Phase 
Rated Output Current:  88A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  30 HP 

Frame Size:  R5 
Input Disconnecting Means:  Circuit Breaker 
Bypass:  E-Clipse Bypass (Box) 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:  [+F267]: Service Switch (+F267) 

 

Drive Input Fuse Ratings 

Fuse Class Amps (600 V) 

Class T  110 

 

Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#10…250MCM 
10.3 lbf-ft 

#6…#2/0 
6 lbf-ft 

 #14…#1/0 

#14…#8: 1.7 lbf-ft; #6…#4: 
3.0 lbf-ft; #2: 4.1 lbf-ft 

 

Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

47.7 
(1212) 

28.2 
(717) 

19.1 
(484) 

356 
(162) 

 

Heat Dissipation & Airflow Requirements 

Power Losses Airflow 

BTU/Hr Watts CFM CM/Hr 

 2,554 749 Consult Factory Consult Factory 

  



 

 

 



 —  
PRODUCT OVERVIEW 

ACH580-01/-31 
 

The ACH580 drive sets new standards in both simplicity and reliability, and ensures 

smooth, energy-efficient operation of your HVAC systems in normal and mission-critical 

situations.   

 
ACH580-01, wall-mounted base drives 
The ACH580-01 wall-mounted drives are available from 1 to 100 HP at 208/240 V, 1 to 350 HP at  
480 V, and 2 to 250 HP at 575 V.  The ACH580-01 drives are available in UL (NEMA) Type 1 and 12 configurations.  
In standard installations, the drive is mounted directly onto a wall and uses the provided conduit box.  Conduit 
openings are provided for bottom conduit entry & exit.  For mounting in a customer-supplied cabinet, the conduit 
box may be removed. The drive has a 100 kA SCCR rating when paired with appropriately sized upstream fuses. 
 
ACH580-31, ultra low harmonic wall-mounted base drives 
The ACH580-31 wall-mounted drives are available from 5 to 75 HP @208/230v and 5 to 400 HP @ 480 V. The 
ACH580-31 are available in UL (NEMA) Type 1 and 12 configurations. In standard installations, the drive is mounted 
directly onto a wall and uses the provided conduit box. Conduit openings are provided for bottom conduit entry 
and exit. For mounting in a customer-supplied cabinet, the conduit plate may be removed. 

 
Features for HVAC 
The ACH580 comes standard with an intuitive control panel used to configure, control, and monitor the drive.  An 
optional Bluetooth control panel allows the drive to be configured via the control panel or the DriveTune app. 
 
A robust HVAC firmware package provides drive, motor, and application protection features.  Examples of drive 
protection features include undervoltage, overvoltage, overcurrent, and ground fault protection.  The ACH580 also 
has a variety of motor protection features including overload and stall protections.   
 
Application specific features, such as accepting four separate start interlocks (safeties), along with broken belt 
detection, are also included.  The drive includes BACnet MS/TP, Modbus RTU, and Johnson N2 as standard.  
Additional protocols, such as BACnet/IP and LonWorks , are available with optional fieldbus adapters.   

 



 

Technical specifications 
 

Product compliance (complete list on following page) 

ACH580-01/-31 CE, UL, cUL, and EAC 

Supply connection 

Input voltage (U1) 
   ACH580-xx-xxxA-2 
   ACH580-xx-xxxA-4 
   ACH580-xx-xxxA-6 
Input voltage tolerance 
Phase 

 
208/230V 
480V 
600V 
+10% / -15% 
3-phase (1-phase, 240 V) 

Frequency 48 to 63 Hz 

Line Limitations Max ±3% of nominal phase to phase input voltage  

Power Factor (cos φ) at nominal load  
ACH580-01 
ACH580-31 

 
0.98  
1.0 

Efficiency at rated power 
ACH580-01 
ACH580-31 

 
98.0% 
96.5% 

Power Loss Approximately 2% of rated power 

Motor connection 

Supported motor control Scalar and vector 

Supported motor types 
Asynchronous motor, permanent magnet motor 
(vector), SynRM (vector) 

Voltage 3-phase, from 0 to supply voltage 

Frequency 0 to 500 Hz 

Short Term Overload Capacity Variable Torque 110% for 1 min/10min 

Peak Overload Capacity  
Variable Torque 

1.35 for 2 second  
(2 sec / 10 min) 

Switching Frequency 
2, 4, 8 or 12 kHz 
Automatic fold back in case of overload 

Acceleration/Deceleration Time 0 to 1800 s 

Short Circuit Current Rating (SCCR) 100 ka with fusing 

Inputs and outputs (drive) 

2 analog inputs 
Selection of Current/Voltage input mode is user 
programmable. 

Voltage reference 0 (2) to 10 V, Rin > 200 kΩ 

Current reference 0 (4) to 20 mA, Rin = 100 Ω 

Potentiometer reference value 10 V ±1% max. 20 mA 

2 analog outputs 
AO1 is user programmable 
for current or voltage. 
AO2 current 

Voltage reference 0 to 10 V, Rload: > 100 kΩ 

Current reference 0 to 20 mA, Rload: < 500 Ω 

Applicable potentiometer 1 kΩ to 10 kΩ 

Internal auxiliary voltage 24 V DC ±10%, max. 250 mA 

Accuracy +/- 1% full scale range at 25°C (77°F) 

Output updating time 2 ms 

6 digital inputs 
 

12 to 24 V DC, 10 to 24 V AC,  
Connectivity of PTC sensors supported by a single 
digital input. 
PNP or NPN connection  
(5 DIs with NPN connection). 



Programmable 

Input Updating Time  2 ms 

3 relay outputs 
 

Maximum switching voltage  
250 V AC/30 V DC. 
Maximum continuous current 2 A rms. 
Programmable, Form C 

Adjustable filters on analog inputs and outputs  

All control inputs isolated from ground and power  

Operation  

Air temperature 

0 to -15 °C (32 to 5 °F). 
-15 to +50 °C (5 to 122 °F):  
No frost allowed. 
Output derated above +40 °C (104 °F) 

Installation site altitude 
0 to 4000 m (13123 ft)  
above sea level   
Output derated above 1000 m (3281 ft) 

Relative humidity 

5 to 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric pressure 
70 to 106 kPa (10.2 to 15.4 PSI) 
 0.7 to 1.05 atmospheres 

Vibration Risk category IV Certified (IBC 2018) 

Environmental protections  

Chemical Gasses Class 3C2 

Solid Particles 
Class 3S2 
No conductive dust allowed 

Pollution degree  (IEC/EN 61800-5-1) Pollution degree 2 

Product compliance  

Standards and directives Low Voltage Directive 2006/95/EC 
EMC Directive 2004/108/EC 
60721-3-3: 2002 
60721-3-1:1997 
Quality assurance system ISO 9001 and 
Environmental system ISO 14001 
CE, UL, cUL, and EAC approvals 
Galvanic isolation according to PELV 
RoHS2 (Restriction of Hazardous Substances) 
EN 61800-5-1: 2007; IEC/EN 61000-3-12; 
EN61800-3: 2017 + A1: 2012 Category C2 
(1st environment restricted distribution); 
Safe torque off (EN 61800-5-2) 
BACnet Testing Laboratory (BTL) 
Seismic (IBC, OSHPD) 
Plenum (ACH580-01 only) 

EMC (according to EN61800-3) 
ACH580-01 and ACH580-31 class C2 
(1st environment restricted distribution) 



 

Storage (in Protective Shipping Package)  

Air Temperature -40 to +70 °C (-40 to +158 °F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Chemical Gasses Class 1C2 

Solid Particles 
Class 1S2 
Contact ABB regarding Class 1S3 

Atmospheric pressure 
70 to 106 kPa 
0.7 to 1.05 atmospheres 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Transportation (in Protective Shipping Package)  

Air Temperature -40° to 70°C (-40° to 158°F) 

Relative Humidity 

Less than 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of 
corrosive gasses 

Atmospheric Pressure 
60 to 106 kPa (8.7 to 15.4 PSI) 
0.6 to 1.05 atmospheres 

Free  Fall 

R1: 76 cm (30 in) 
R2: 61 cm (24 in) 
R3: 46 cm (18 in) 
R4: 31 cm (12 in) 
R5: 25 cm (10 in) 

Chemical Gasses Class 2C2 

Solid Particles Class 2S2 

Shock/ Drop (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

Vibration (ISTA) 
  R1…R4 
  R5…R9 

  
In accordance with ISTA 1A  
In accordance with ISTA 3E 

 



— 
Feature overview

 
 

Communication  

Protocols as standard (EIA-485): BACnet MS/TP, Modbus RTU, 
Johnson Controls N2 

Available as plug-in options: BACnet/IP, Modbus TCP, PROFIBUS-

DP, DeviceNet, EtherNet/IP, LonWorks (coming 2019) 
 

Application functions  

Start interlock 

Delayed start 

Run permissive (damper monitoring) 
Override operation mode 

Real-time clock (scheduling) 

PID controllers for motor and process 

Motor flying start 

Motor preheating 

Energy optimizer and calculators 
Timer 

2 or 3 wire start/stop 

Ramp to stop 
2 independent adjustable accel/decel ramp 

 

Protection functions  

Overvoltage controller 

Undervoltage controller 

Motor earth-leakage monitoring 
Motor short-circuit protection 

Motor overtemperature protection 

Output and input switch supervision 
Motor overload protection (UL508C) 

Phase-loss detection (both motor and supply) 

Under load supervision (belt loss detection) 
Overload supervision 

Stall protection 

Loss of reference 
Panel loss 

Ground fault 

External events 
Overcurrent 

Current limit regulator 

Transient/Surge protection (MOV and choke) 
 

 

 

 

 

Panel functions 

First start assistant 

Primary settings for HVAC applications 

Hand-Off-Auto operation mode 
HVAC quick set-up 

Includes Day, Date and Time 

Operator Panel Parameter Backup (read/write) 
Full Graphic and Multilingual Display for Operator Control, 

Parameter Set-Up and Operating Data Display: 

- Output Frequency (Hz)  

- Speed (RPM)      

- Motor Current 

- Calculated % Motor Torque 

- Calculated Motor Power (kW) 

- DC Bus Voltage 

- Output Voltage 

- Heatsink Temperature 

- Elapsed Time Meter (resettable)  

- kWh (resettable) 

- Input / Output Terminal Monitor 

- PID Actual Value (Feedback) & Error Fault Text 

- Warning Text 

- Three (3) Scalable Process Variable Displays 

- User-Definable Engineering Units 

 

Motor control features 

Scalar (V/Hz) and vector modes of motor control 

V/Hz shapes 

- Linear 

- Squared 

Energy optimization 

IR compensation 
Slip compensation 

Three (3) Critical Frequency Lockout Bands 

 
PID control 

One (1) Process PID 

Four (4) Integral Independent Programmable PID 
Setpoint Controllers (Process and External) 

External Selection between Two (2) Sets of Process 

PID Controller Parameters 

PID Sleep/Wake-Up 

 



 

— 
Control panel features 

 
The ACH580 Assistant Control Panel features: 

- Intuitive to operate 

- Primary Setting menu to ease drive commissioning 

- Real-time clock 

- Diagnostic and maintenance functions 

- Full-graphic display, including chart, graph, and meter options 

- 21 editable home views 

- USB interface for PC and tool connection as standard 

- Parameters are alpha-numeric 

- North American version supports 14 languages as standard 

- Dedicated “Help” key 

- 4 user sets 

- Parameter are stored in control panel memory for later transfer to other drives or for backup of a particular system 

- Back-up and restore parameters and/or motor data 

- Automatic back-up 2 hours after parameter change 

- Modified parameter display 

- Creates unique short menu 

- Shows parameters that differ from the default 

- Bluetooth connectivity for use with mobile device (requires +J429 option) 

 



— 
Cable connections 
 

 
The following illustrations show the ACH580-01 and ACH580-31 cable connection points for the base drive. The illustrations indicate 

the location of input and output power connections as well as equipment and motor grounding connection points. 

 

ACH580 drives are configured for wiring access from the bottom only.  At least three separate metallic 

conduits are required, one for input power, one for output power to the motor and one for control signals. 
 
 

 



 



 



— 
Control connections 

 



 

—  
PRODUCT OVERVIEW 

ACH580 E-Clipse Bypass 
 

The ACH580 drive sets new standards in both simplicity and reliability, and 

ensures smooth, energy-efficient operation of your HVAC systems in 

normal and mission-critical situations.   

 
The ACH580 with ABB E-Clipse bypass is an ACH580 HVAC Drive in an integrated UL (NEMA) Type 1, 12 or 3R enclosure 

with a bypass motor starter. The ACH580 with ABB E-Clipse bypass provides an input disconnect switch or circuit breaker 

with door mounted and interlocked operator (padlockable in the OFF position), a bypass starter, electronic motor overload 

protection, a door mounted control panel with graphical display for local control, provisions for external control connections, 

and serial communications capability. Configurations with the +F267 option include a drive service switch. 

 

UL (NEMA) Type 1 and 12 E-Clipse units are available from 1 to 100 HP at 208/230V, 1 to 350 HP at 460V, and 2 to 150 HP 

at 575V. UL (NEMA) Type 1 and 12 units are wall mounted from 1 to 200 HP.  

 

For outdoor applications, UL (NEMA) Type 3R E-Clipse unit are available from 1 to 100 HP at 208/230V, 1 to 350 HP at 

460V and 2 to 150 HP at 575V. Construction is sheet steel with a tough powder coat paint finish for corrosion resistance. A 

thermostatically controlled space heater and forced ventilated air cooling system are standard.  

 

The ACH580 with ABB E-Clipse bypass includes two contactors. One contactor is the bypass contactor, used to connect the 

motor directly to the incoming power line in the event that the ACH580 is out of service. The other contactor is the ACH580 

output contactor that disconnects the ACH580 from the motor when the motor is operating in the Bypass mode. The drive 

output contactor and the bypass contactor are electrically interlocked to prevent “back feeding”. 

 

The ACH580 with ABB E-Clipse bypass is a microprocessor-controlled “intelligent” system which features programmable 

Class 10, 20, or 30 overload curves, programmable underload (broken belt) and overload trip or indication. Also included as 

standard features are single-phase protection in bypass mode, programmable manual or automatic transfer to bypass, 

fireman’s override, smoke control, damper control, no contactor chatter on brown-out power conditions and serial 

communications. Should a drive problem occur, fast acting fuses exclusive to the ACH580 drive path disconnect the drive 

from the line prior to clearing upstream branch circuit protection, maintaining bypass capability. 

 



 

—  

Technical specifications 
 

Product compliance (complete list on following page) 

ACH580-VxR/BxR 
 

UL508A 
 

Supply connection 

Input voltage (U1) 
   ACH580-xx-xxxA-2 
   ACH580-xx-xxxA-4 
   ACH580-xx-xxxA-6 
Input voltage tolerance 
Phase 

 
208/240V 
480V 
600V 
+10% / -15% 
3-phase 

Frequency 48 to 63 Hz 

Line Limitations Max ±3% of nominal phase to phase input voltage  

Power Factor (cos φ) at nominal load  
ACH580-VxR 
ACH580-BxR 

 
0.98  
0.98  

Efficiency at rated power 
ACH580-VxR 
ACH580-BxR 

 
98.0% 
98.0% 

Power Loss Approximately 2% of rated power 

Motor connection 

Supported motor control Scalar and vector 

Supported motor types Asynchronous motor 

Voltage 3-phase, from 0 to supply voltage 

Frequency 0 to 500 Hz 

Short Term Overload Capacity Variable Torque 110% for 1 min/10min 

Peak Overload Capacity  
Variable Torque 

1.35 for 2 second  
(2 sec / 10 min) 

Switching Frequency 
2, 4, 8 or 12 kHz 
Automatic fold back in case of overload 

Acceleration/Deceleration Time 0 to 1800 s 

Short Circuit Current Rating (SCCR) 
 

 240V 480V 600V 

-VCR 100kA 100kA 10 kA 

-VDR* 100kA 100kA 100 kA 

-BCR 100kA 100kA 10 kA 

-BDR* 100kA 100kA 100 kA 

 
* External fuses are required for 100 kA rating as specified in the “Technical Data” section of User Manual 3AXD50000289554.  

 

 
 



 

—  

Technical specifications 
 

Inputs and outputs (drive) 

2 analog inputs Selection of Current/Voltage input mode is user programmable. 

Voltage reference 0 (2) to 10 V, Rin > 200 kΩ 

Current reference 0 (4) to 20 mA, Rin = 100 Ω 

Potentiometer reference value 10 V ±1% max. 20 mA 

2 analog outputs 
AO1 is user programmable 
for current or voltage. 
AO2 current 

Voltage reference 0 to 10 V, Rload: > 100 kΩ 

Current reference 0 to 20 mA, Rload: < 500 Ω 

Applicable potentiometer 1 kΩ to 10 kΩ 

Internal auxiliary voltage 24 V DC ±10%, max. 250 mA 

Accuracy +/- 1% full scale range at 25°C (77°F) 

Output updating time 2 ms 

6 digital inputs 
 

12 to 24 V DC, 10 to 24 V AC,  
Connectivity of PTC sensors supported by a single digital input. 
PNP or NPN connection  
(5 DIs with NPN connection). 
Programmable 

Input Updating Time  2 ms 

3 relay outputs 
 

Maximum switching voltage  
250 V AC/30 V DC. 
Maximum continuous current 2 A rms. 
Programmable, Form C 

Contact material Silver Tin Oxide (AgSnO2) 

PTC, PT100 and PT1000 
 

Any of the analog inputs, or digital input 6, are configurable for PTC 
with up to 6 sensors. 

Adjustable filters on analog inputs and outputs  

All control inputs isolated from ground and power  

Operation  

Air temperature 

0 to -15 °C (32 to 5 °F). 
-15 to +50 °C (5 to 122 °F):  
No frost allowed. 
Output derated above +40 °C (104 °F) 

Installation site altitude 
0 to 1000 m (3281 ft)  
above sea level   
Output derated above 1000 m (3281 ft) 

Relative humidity 
5 to 95% 
No condensation allowed 
Maximum relative humidity is 60% in the presence of corrosive gasses 

Atmospheric pressure 
70 to 106 kPa (10.2 to 15.4 PSI) 
 0.7 to 1.05 atmospheres 

Siesmic Risk category IV Certified (IBC 2018) 

 

 



— 
Feature overview

 
 
Communication  
Protocols as standard (EIA-485): BACnet MS/TP, Modbus 
RTU, Johnson Controls N2 
Available as plug-in options: BACnet/IP, Modbus TCP, 
PROFIBUS-DP, DeviceNet, EtherNet/IP 
 
Application functions  
Start interlock 
Delayed start 
Run permissive (damper monitoring) 
Override operation mode 
Real-time clock (scheduling) 
PID controllers for motor and process 
Motor flying start 
Motor preheating 
Energy optimizer and calculators 
Timer 
2 or 3 wire start/stop 
Ramp to stop 
2 independent adjustable accel/decel ramp 
 
Protection functions  
Overvoltage controller 
Undervoltage controller 
Motor earth-leakage monitoring 
Motor short-circuit protection 
Motor overtemperature protection 
Output and input switch supervision 
Motor overload protection (UL508C) 
Phase-loss detection (both motor and supply) 
Under load supervision (belt loss detection) 
Overload supervision 
Stall protection 
Loss of reference 
Panel loss 
Ground fault 
External events 
Overcurrent 
Current limit regulator 
Transient/Surge protection (MOV and choke) 
 
 
 
 
 
 
 
 
Panel functions 
First start assistant 
Primary settings for HVAC applications 
Hand-Off-Auto operation mode 
HVAC quick set-up 
Includes Day, Date and Time 
Operator Panel Parameter Backup (read/write) 
Full Graphic and Multilingual Display for Operator Control, 
Parameter Set-Up and Operating Data Display: 

- Output Frequency (Hz)  
- Speed (RPM)      
- Motor Current 
- Calculated % Motor Torque 
- Calculated Motor Power (kW) 
- DC Bus Voltage 
- Output Voltage 
- Heatsink Temperature 
- Elapsed Time Meter (resettable)  
- kWh (resettable) 
- Input / Output Terminal Monitor 
- PID Actual Value (Feedback) & Error Fault Text 
- Warning Text 

- Three (3) Scalable Process Variable Displays 
- User-Definable Engineering Units 

 
Motor control features 
Scalar (V/Hz) and vector modes of motor control 
V/Hz shapes 

- Linear 
- Squared 

Energy optimization 
IR compensation 
Slip compensation 
Three (3) Critical Frequency Lockout Bands 
 
PID control 
One (1) Process PID 
Four (4) Integral Independent Programmable PID 
Setpoint Controllers (Process and External) 
External Selection between Two (2) Sets of Process 
PID Controller Parameters 
PID Sleep/Wake-Up 
 



 

— 
Control panel features 
 
The ACH580 Assistant Control Panel features: 

- Intuitive to operate 

- Primary Setting menu to ease drive commissioning 

- Real-time clock 

- Diagnostic and maintenance functions 

- Full-graphic display, including chart, graph, and meter options 

- 21 editable home views 

- USB interface for PC and tool connection as standard 

- Parameters are alpha-numeric 

- North American version supports 14 languages as standard 

- Dedicated “Help” key 

- 4 user sets 

- Parameter are stored in control panel memory for later transfer to other drives or for backup of a particular 

system 

- Back-up and restore parameters and/or motor data 

- Automatic back-up 2 hours after parameter change 

- Modified parameter display 

- Creates unique short menu 

- Shows parameters that differ from the default 

- Bluetooth connectivity for use with mobile device (requires +J429 option) 
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— 
E-Clipse control panel features 
 

The ACH580 E-Clipse Control Panel features: 

- Dedicated programming and operating controls (keys) are logically grouped on the keypad by their function. 

o H-O-A, Drive/Bypass Selection keys (Control) 

o UP/DOWN arrows, ESC, ENTER keys (Programming) 

- LCD display provide: 

o Operating Control Status 

o Bypass Status 

o Fault/Warning annunciation 

o Parameter Lists and Values 

o Power On indication 

- Individual LEDs arranged to provide a logical control path visual: 

o System Enabled 

o Separate multi colored Drive and Bypass “SELECTED/FAULTED LEDs in separate paths 

o Motor Run Indicator 

o LEDs that illuminate, change color,  and flash to provide visible indication of system status 

- Provides System control from one location 
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— 
Cable connections 
 
 

The following illustrations show the ACH580 with ABB E-Clipse bypass cable connection points for the various 

enclosure styles. The illustrations indicate the location of input and output power connections as well as equipment 

and motor grounding connection points. 

 
ACH580 drives are configured for wiring access from the bottom only on Vertical ABB E-Clipse bypass units and from 
the top only on Standard ABB E-Clipse bypass units. At least three separate metallic conduits are required, one for 
input power, one for output power to the motor and one for control signals. 
 

 

   
 
 

   Vx1-1, Vx1-2              Vx1-3, Vx1-4
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— 
Cable connections 
 

 
 

Bx1-1, Bx12-1, Bx3R-1 
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— 
Control connections 
 

 
 
 

Bx1-3*, Bx12-3* 
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— 
Control connections 
 
The control wiring includes connections to an analog speed command signal and a start/stop relay contact for controlling the 

motor in the AUTO mode. There may also be connections to external run permissive interlock contacts and a connection 

from the Motor Run contact to an external status indication circuit. For a detailed description of the control circuit functions 

and alternate Control Connection diagrams, refer to the ACH580 E-Clipse bypass and packaged drive manual. 
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 Engineering Data Summary 

Replacement Fuses 
Drive input fuses are recommended to disconnect the drive from power in the event that a component 
fails in the drive’s power circuitry. Recommended drive input fuse specifications are listed in the 
Submittal Schedule Details and in the Fuse Ratings Table.  Fuse rating information is provided for 
customer reference. 

Item Catalog Number 
Drive Input Fuse Ratings 

Amps (600V) Bussmann Type 

1 ACH580-BCR-088A-2+F267 110  Class T 

2 ACH580-VCR-059A-2+F267 80  Class T 

3 ACH580-BCR-114A-2+F267 150  Class T 

4 ACH580-BCR-088A-2+F267 110  Class T 

Terminal Sizes / Cable Connection Requirements 
Power and motor cable terminal sizes and connection requirements are shown in the Submittal 
Schedule Details and in the Terminal Sizes / Cable Connection Requirements Table.  The information 
provided below is for connections to input power and motor cables. These connections may be made 
to an input circuit breaker or disconnect switch, a motor terminal block, overload relay, and/or directly 

to bus bars and ground lugs. The table also lists torque that should be applied when tightening 
terminals and spacing requirements where multiple mounting holes are provided in the bus bar. 

Item Catalog Number Input Wiring Output Wiring 
Ground 
Wiring 

1 ACH580-BCR-088A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…#2/0 

6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-

ft; #6…#4: 3.0 
lbf-ft; #2: 4.1 lbf-

ft 

2 ACH580-VCR-059A-2+F267 

 #14…#1/0 
#14...#1: 5.2 lbf-
in; #1/0: 6.3 lbf-

in 

 #14…#2/0 
#14...#10: 35 lbf-
in; #8...2/0: 110 

lbf-in 

 #14…#2 
#14…#10: 2.9 

lbf-ft; #6…#4: 3.8 

lbf-ft; #2: 4.1 lbf-
ft 

3 ACH580-BCR-114A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…300MCM 

25.1 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-
ft; #6…#4: 3.0 

lbf-ft; #2: 4.1 lbf-
ft 

4 ACH580-BCR-088A-2+F267 
 #10…250MCM 

10.3 lbf-ft 
 #6…#2/0 

6 lbf-ft 

 #14…#1/0 
#14…#8: 1.7 lbf-
ft; #6…#4: 3.0 

lbf-ft; #2: 4.1 lbf-

ft 
 

MMP Current Range (Amps) Torque (NM) Wire Range 

MS132 <=10 1.2 16 AWG … 12 AWG 

MS132 >10 2 16 AWG … 8 AWG 

MS165 16-65 4 16 AWG … 3 AWG 

MS495 63-100 6 10 AWG … 2/0 AWG 

Heat Dissipation Requirements 
The cooling air entering the drive must be clean and free from corrosive materials. The Submittal 
Schedule Details and the Heat Dissipation Requirements table below give the heat dissipated into the 
hot air exhausted from the drives. If the drives are installed in a confined space, the heat must be 

removed from the area by ventilation or air conditioning equipment. 

Item Catalog Number Watts BTU/Hr 
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Item Catalog Number Watts BTU/Hr 

1 ACH580-BCR-088A-2+F267 749  2,554 

2 ACH580-VCR-059A-2+F267 528  1,800 

3 ACH580-BCR-114A-2+F267 984  3,355 

4 ACH580-BCR-088A-2+F267 749  2,554 

Dimensions and Weights 
Dimensions and weights of the drives provided are given in the Submittal Schedule Details and in the 
Dimensions and Weights Table. The table also lists the applicable dimension drawings that include 
additional detail. Dimension drawings may be provided in the back of this submittal. 

Item Catalog Number 
Height 

mm 
(in) 

Width 
mm 
(in) 

Depth 
mm 
(in) 

Weight 
kg 

(lbs) 

1 ACH580-BCR-088A-2+F267 
1212 

(47.72) 

717 

(28.23) 

484 

(19.06) 

162 

(357) 

2 ACH580-VCR-059A-2+F267 
1443 

(56.82) 
214 

(8.43) 
305 

(12.01) 
39 

(86) 

3 ACH580-BCR-114A-2+F267 
1212 

(47.72) 
717 

(28.23) 
484 

(19.06) 
162 

(357) 

4 ACH580-BCR-088A-2+F267 
1212 

(47.72) 
717 

(28.23) 
484 

(19.06) 
162 

(357) 
 

 

Product Short Circuit Current Rating 
Short circuit ratings shown below are as show on the device rating label. 

Item Catalog Number Short Circuit Current Rating 

1 ACH580-BCR-088A-2+F267 100 kA 

2 ACH580-VCR-059A-2+F267 100 kA 

3 ACH580-BCR-114A-2+F267 100 kA 

4 ACH580-BCR-088A-2+F267 100 kA 
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Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 

 

 
{3AXD50000313716_2.PNG} 
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Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 

 

 
{3AXD50000312146.PNG} 
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Item 
1 

Part Number 
ACH580-BCR-088A-2+F267 

Customer Designation 
Lafferty Supply 

 

 
{3AXD50000203253.PNG} 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 

 

 
{3AXD50000332151_2.PNG} 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 

 

 
{3AXD50000312146.PNG} 
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Item 
2 

Part Number 
ACH580-VCR-059A-2+F267 

Customer Designation 
Lafferty Return 

 

 
{3AXD50000153770.PNG} 
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Item 
3 

Part Number 
ACH580-BCR-114A-2+F267 

Customer Designation 
Fine Arts Supply 

 

 
{3AXD50000313716_2.PNG} 
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Item 
3 

Part Number 
ACH580-BCR-114A-2+F267 

Customer Designation 
Fine Arts Supply 
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