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SUBMITTAL DATA 

For 

Highlands Building at Pinnacle Hills 

Sold to 

Comfort Systems USA 

Prepared for 

IMEG 

    

 

Product:  Custom Rooftop Units Prepared by 

Qty: 2 

Tag(s):  RTU-1, 2 Harrison Energy Partners 

 Adam Frankenberger 

 479-871-9847 

 afrankenberger@harrisonenergy.com 

 6-8-26 

AFrankenberger
Text Box
Spec section 236401



 
1427 NW 3rd St 

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

 

 
Date: 05/26/2026 
  
To: Harrison Energy Partners 
  
Attention: Sam Browning 
  
Job Name: HOG Pinnacle 

 
SERIAL NO UNIT TAG MODEL NO 
31119 RTU-1 CAH126X180/180E-S 
31120 RTU-2 CAH126X180/180E-S 

 
Issue Level: A 05/26/2026 

 
 
Please see below submittal for the referenced job. 
 
Please call if you have any questions. 
 
Sincerely, 
Curtis Wilhelm 
Application Engineer 
ClimateCraft - Ext 50167 
 
 

 Reviewed No Exceptions 
 Reviewed Exceptions Noted 
 Revise and Resubmit 
 Information Only 

 
   
   
Name  Date 
 
   
   
Signature   
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QTY TAG:

Website: www.curbs-plus.com

2

CPC-3 (INSULATED) CONVENTIONAL ROOF CURB

STANDARD FEATURES
1. 14ga. Galvanized Steel Construction.
2. Fully Welded Watertight One-piece Construction.
3. Prime Painted after Fabrication.
4. Pressure Treated 2x2 Wood Nailer.
5. 1-1/2" Thick 3# Density Fiberglass Insulation.
6. Internal Angle Reinforcement.

AVAILABLE OPTIONS:
1.
2.
3.
4.
5.

CONTRACTOR TO CONFIRM CURB
DESIGN AND ALL DIMENSIONS

BEFORE FABRICATION

HOLD CHANNELS DOWN 2" FROM TOP OF CURB
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Date: 05/26/2026 

Design Summary 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

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

Cabinet Data Door Accessories 
External skin 16 Ga, Prepainted Galvanized Steel Door Thickness 4" 
Color/Finish Standard ClimateCraft Sky Grey Door Window 10" x 12"    Only for 24" or larger doors 
Roof type Double slope framed roof Latches per Door Dual 
Roof frame Carbon steel Door Hinges Die cast aluminum 
Base 8" x 2" x 1/4" wall tubular carbon steel Test Ports None 
Base insulation Spray foam Safety Catch 3 Qty - Positive Pressure Outward Doors 
Recessed floor No Tie Back Chain None 
Subfloor liner 20 Ga Galvanized Steel, Solid Field Pressure Test Doors None 
Curb Notched Base Yes Extra hinge None 
Removable lifting lugs No Extra gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Supply Cooling coil 

Wall Insulation 4" Foam, R 26.4  
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 

 

Drain Pans Supply Cooling coil 
Drain Pan 16 Ga 304 SS 
Drain Pan Depth 42" 
Notes: 

• Doghouse floor is Aluminum, Smooth - Thermal Break. 
• 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. 
• Unit to be built per IBC 2024 rating but will not carry a label as it is not certified with Energy Recover Wheels and IFB coils. 

 
Shipping Data 
Shipping Method Demount and bag each section. 
  

 
Fans 

Options Supply Return 
Manufacturer ClimateCraft FanMatrix™ ClimateCraft FanMatrix™ 
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 Grease Zerks on Motor(s) Grease Zerks on Motor(s) 
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: 

• (1) Motor Removal Winch provided for the unit. 
• Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
• The fan specifications, data, and optional features are indicated on the fan data sheets. 
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Date: 05/26/2026 
Design Summary 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

Coils 

Options Heating Cooling 
Manufacturer LJ Wing ClimateCraft
Type 5/8" OD Hot Water IFB 5/8" OD Chilled Water 
Coil Vents External - By Others Internal - 1/4" MPT w/ Cap 
Coil Drains External - By Others Internal - 1/4" MPT w/ Cap 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating None Not provided 
Notes: 

• All piping, piping components and insulation for the coils to be furnished and field installed, By Others.
• IFB coil actuator to be furnished and field installed by Others.
• 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 5Hx7W  Qty 35 Full 24x24 
Filter gauge Magnehelic  0 Half 12x24 
Gauge range 0"-4" Num media sets 1  

Filter Rack #2 Final-Filter
Bank type Universal Holding Frames  Filter type Rigid  
Rack construction Galvanized - Solid Filter efficiency MERV 14 
Access Upstream access Media length 12 ins 
Size 5Hx7W  Qty 35 Full 24x24 
Filter gauge Magnehelic  0 Half 12x24 
Gauge range 0"-4" Num media sets 1  

Filter Rack #3 Final-Filter
Bank type Filter type Pleated 
Rack construction Filter efficiency MERV 8 
Access Media length 2 ins 
Size Qty 60 Full 24x20 
Filter gauge 0 Half 12x20 
Gauge range 

Angle Rack 
Galvanized - Solid 
Upstream access 

5Hx6W  
None  
0"-4" Num media sets 1  

Notes: 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
Actuators Not provided Damper Orientation Opposed/Parallel (See Drawing) 

Smoke Damper Not provided Rain Hoods ClimateCraft Rain Hood on OA and EA 
Actuators Not provided OA Louver Not provided 

Multizone Damper Not provided EA Louver Not provided 
Actuators Not provided 

Notes: 
• Outside Airflow Measurement is not included.
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Date: 05/26/2026 

Design Summary 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

Electrical 
Voltage 460V, 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 ClimateCraft Wiring Method, Lights Aluminum MC Cable 
Power Panel Provided, see electrical details Wiring Method, Power EMT Galv. / Flexible Metal Conduit 
Incoming Motor Power 460V to power panel Wiring Method, Controls None 
Notes: 

• See the unit drawing for location of electrical components. 
• (3) 460V power feeds required: Supply Fan Power Panel, Return Fan Power Panel, Energy Recovery Wheel VFD. 
• (2) 120V power feeds required: Unit lights and outlets, UV Lights. 

 
 
Other Components 

Description Heat wheel UV Lights 
Manufacturer Novelaire UVDI 
Type/Model ECW 906 V-MOD 
Notes: 

• Other Component specifications, data and optional features are indicated on the related data sheets. 
 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 12 in WC  
No factory testing is included   
Notes: 
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Date: 05/27/2026 

Static Pressure Analysis 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 
UNIT AIR SUMMARY 

Supply airflow cfm 66,000    
Return airflow cfm 66,000    
Air density lb/ft³ 0.075    
Altitude ft 0    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (given)  3.50 
Outside air damper (at 66,991 cfm) 607 @ 67,072 CFM 0.04 
Rainhood 607 @ 67,072 CFM 0.06 
Pre-filter (initial) 479 @ 67,072 CFM 0.26 
Pre-filter (extra)  0.37 
Heat wheel 822 1.15 
IFB Coil 865 0.62 
Cooling coil 511 0.76 
UV light  0.03 
* Ruskin BD6 (0.08 in WC)   
Final-filter (initial) 471 0.34 
Final-filter (extra) 471 0.58 
Supply air opening 1,200 0.14 
Total static pressure  7.85 

 
RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (given)  2.00 
Return air opening 978 0.09 
Final-filter (initial) 330 0.13 
Final-filter (extra)  0.44 
Heat wheel 753 1.04 
* Ruskin BD6 (0.08 in WC)   
Exhaust air damper 1,009 @ 67,072 CFM 0.11 
Rainhood 1,009 @ 67,072 CFM 0.19 
Total static pressure  4.00 

 
* 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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          4830 Transport Drive • Dallas, TX 75247 • 214-638-6010

Quote Summary

Date: 5/26/2026 

Project: HOG Pinnacle

Tag : RTU-1, 2

Coil Model No. : J-66 Hot Water, Single Section (2 Row)

Coil Performance:

Heating
Coil:

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 units may be found in the AHRI Directory at
www.ahridirectory.org.

Model No. J-66 Hot Water, Single Section (2 Row) - 2 Coils
Fin Material Aluminum Flat Fin

Fins per inch 11

Tube Material Copper 5/8" Tube 1-1/2" Spacing

Airflow Direction Horizontal

Airflow Rate 33,000 SCFM

Altitude 0 FT

Outlet Velocity 865 fpm

Air Pressure Drop(alt.) 0.62 in. w.c.

Air Pressure Drop(std.) 0.62 in. w.c.

Entering Air Temp.
Leaving Air Temp.
Fluid and Flow Rate         

Water Pressure Drop

Entering Water Temp.

Leaving Water Temp.

Sensible Heat

43.8°  F
58.6°  F
PGlycol Concentration=25%, 47.0 GPM. Coil fouling factor 0.0005 hr.ft²°F/Btu

0.1 ft. w.c.

140.0° F

116.6° F

529,686 Btuh

Coil Options/Accessories:
Optional Right Hand Control Location
Unpainted Coil (Standard)
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Model: J-66 Hot Water, Single Section (2 Row)
Tag: RTU-1, 2
Casing Height: 87.75 inches
Casing Length: 74.5 inches
M Dimension: 4.875 inches
X Dimension: 37.25 inches
Unit Weight: 1247 pounds
Shipping Weight: 1481 pounds
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Model: J-66 Hot Water, Single Section (2 Row)
Tag: RTU-1, 2
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Date: 05/22/2026 

Coil Performance Data 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

CHILLED WATER COOLING COIL(S) - 
CW02  

Coil is NOT certified by AHRI. 

Version: 4.01.6          MFG: ClimateCraft, Inc. 
 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 66,000 SCFM Entering air (DB): 78.9 °F Fluid: Propylene  
Elevation: 0.0 ft Entering air (WB): 63.6 °F Concentration: 25 % 
Air pressure: 14.696 psia Leaving air (DB): 52.0 °F Entering temp: 42.0 °F 
Air density: 0.072 lb/ft³ Leaving air (WB): 51.7 °F Leaving temp: 55.4 °F 
   Face velocity: 511 ft/min Flow rate: 352.00 gpm 
   Air pressure drop: 0.76 in WC Pressure drop: 8.53 ft WC 
   UV Light APD: 0.03 in WC  3.7 psid 
   Estimated section pressure: -3.33 in WC Fluid velocity: 2.57 ft/sec 

 

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 2,257,347 Btu/hr Face area: 129.0 ft² Tube material: Copper  
Sensible capacity: 1,948,193 Btu/hr Finned height: 114.00 ins Tube thickness: 0.020 ins 
Sensible heat ratio: 0.86  Finned width: 163.00 ins Fin type: V-Waffle  
Coil is not certified by AHRI because: Rows: 8  Fin material: Aluminum  
Coil is not certified with Propylene Glycol Fins/inch: 9  Fin thickness: 0.0075 ins 
   Serpentine: 2  Casing material: 304 SS  
   Dry weight (Ea.): 1,549 lb Connections: Red Brass MPT  
   Wet weight (Ea.): 2,085 lb Coating: None  
   Approx. coil fluid volume (Ea.): 65 gal Vent & drain: Internal - 1/4" MPT w/ Cap 
      UV light: 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 58WC57x163-08-09-AW 1,128,673 33,000 176.00 76 57.00 163.00 15.00 2.50 RHS 

 

Coil Bank Layout  Coil Drawing 
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Date: 05/22/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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™ 
 
Model: 24MTX100 

6 Fans Installed 
N-1 Selection 

Mfg: ClimateCraft, Inc. 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 15.00 HP 
Air pressure 14.696 psia Class speed limit 2,333 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 24 ins Construction ODP  
Air temp - WB 70.0 °F Rotation CW  Voltage 460V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 66,991 cfm Total airflow 66,991 cfm Ruskin BD6 (Loss = 0.08")* 
Airflow per fan 11,165 cfm Airflow per fan 13,398 cfm Grease Zerks on Motor(s) 
Static pressure 4.00 in WC Static pressure 4.00 in WC Piezometric Flow Tap - All Fans (16.16 in WC) 
Total fan power 60.90 bhp Total fan power 64.63 bhp Motor shaft grounding 
Fan power per fan 10.15 bhp Fan power per fan 12.93 bhp  
Fan speed 1,769 rpm Fan speed 1,959 rpm  
Fan efficiency 69.2 % Fan efficiency 65.2 %  
FEI / FEG 1.24 / 80  Inlet velocity 2,562 ft/min  
Inlet velocity 2,135 ft/min Outlet velocity 2,925 ft/min  
Outlet velocity 2,438 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 59.8 Hz / (105 Hz Max) Drive output frequency: 66.2 Hz CFM = 912.87 x √(dP / Air Density) 

 

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 80/86 85/88 93/95 89/95 82/91 80/86 75/80 72/76 90/96 

 

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 88/94 93/96 101/103 97/103 90/99 88/94 83/88 80/84 98/104 
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Date: 05/22/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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. 

Certifications  
 

ClimateCraft, Inc. certifies that the MTX fan wheel shown herein is licensed to bear the AMCA 
seal. The ratings shown are based on tests and procedures performed in accordance with 
AMCA Publication 211 and AMCA Publication 311 and comply with the requirements of the 
AMCA Certified Ratings Program.  
 

• Performance ratings do not include the effects of appurtenances. 
• Performance certified is for installation type A: free inlet, free outlet. 
• Power [BHP] excludes drives.  
• The sound power level ratings shown are in decibels, referred to 10-12 watts, calculated per AMCA Standard 

301. 
• The A-weighted sound power ratings shown are calculated per AMCA Standard 301. 
• The values shown are for inlet Lwi, LwiA and outlet Lwo and LwoA sound power levels for Installation Type A: 

free inlet, free outlet. 
• The AMCA International licensed air and/or sound performance data has been modified for installation, 

appurtenances or accessories, etc. not included in the certified data. The modified performance is not AMCA 
International licensed but is provided to aid in selection and applications of the product. 
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Date: 05/27/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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™ 
 
Model: 24MTX100 

6 Fans Installed 
N-1 Selection 

Mfg: ClimateCraft, Inc. 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 25.00 HP 
Air pressure 14.696 psia Class speed limit 2,333 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 24 ins Construction ODP  
Air temp - WB 70.0 °F Rotation CW  Voltage 460V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 66,000 cfm Total airflow 66,000 cfm Ruskin BD6 (Loss = 0.08")* 
Airflow per fan 11,000 cfm Airflow per fan 13,200 cfm Grease Zerks on Motor(s) 
Static pressure 7.85 in WC Static pressure 7.85 in WC Piezometric Flow Tap - All Fans (15.68 in WC) 
Total fan power 112.51 bhp Total fan power 114.55 bhp Motor shaft grounding 
Fan power per fan 18.75 bhp Fan power per fan 22.91 bhp Motor removal winch (1x) 
Fan speed 2,141 rpm Fan speed 2,291 rpm  
Fan efficiency 72.5 % Fan efficiency 71.2 %  
FEI / FEG 1.23 / 80  Inlet velocity 2,524 ft/min  
Inlet velocity 2,103 ft/min Outlet velocity 2,882 ft/min  
Outlet velocity 2,402 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 72.4 Hz / (105 Hz Max) Drive output frequency: 77.4 Hz CFM = 912.87 x √(dP / Air Density) 

 

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 84/93 90/96 93/96 95/96 85/93 82/87 78/83 76/80 94/97 

 

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 92/101 98/104 101/104 103/104 93/101 90/95 86/91 84/88 102/105 
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Date: 05/27/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31119 
Unit Tag: RTU-1 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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. 

Certifications  
 

ClimateCraft, Inc. certifies that the MTX fan wheel shown herein is licensed to bear the AMCA 
seal. The ratings shown are based on tests and procedures performed in accordance with 
AMCA Publication 211 and AMCA Publication 311 and comply with the requirements of the 
AMCA Certified Ratings Program.  
 

• Performance ratings do not include the effects of appurtenances. 
• Performance certified is for installation type A: free inlet, free outlet. 
• Power [BHP] excludes drives.  
• The sound power level ratings shown are in decibels, referred to 10-12 watts, calculated per AMCA Standard 

301. 
• The A-weighted sound power ratings shown are calculated per AMCA Standard 301. 
• The values shown are for inlet Lwi, LwiA and outlet Lwo and LwoA sound power levels for Installation Type A: 

free inlet, free outlet. 
• The AMCA International licensed air and/or sound performance data has been modified for installation, 

appurtenances or accessories, etc. not included in the certified data. The modified performance is not AMCA 
International licensed but is provided to aid in selection and applications of the product. 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

1  ACH580-01-023A-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  23A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  15 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  30 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#20 … #6 
1.1 lbf-ft 

#20 … #6 
1.1 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

18.6 
(473) 

4.9 
(124) 

9.0 
(229) 

15 
(6.6) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 1,166 342 106 179 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

2  ACH580-01-034A-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  34A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  25 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  60 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#20 … #2 
2.6 lbf-ft 

#20 … #2 
2.6 lbf-ft 

 #24 … #2 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

19.3 
(490) 

8.0 
(203) 

9.0 
(229) 

26 
(11.8) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 1,521 446 105 178.4 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

3  ACH580-01-03A0-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  3A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  1.5 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  15 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#24 … #10 
0.7 lbf-ft 

#24 … #10 
0.7 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

14.7 
(373) 

4.8 
(123) 

8.8 
(223) 

10 
(4.6) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 160 47 25 42.5 
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Model # Serial # 31119 Tag RTU-1 MFG Date TBD

Volts 460 Phase 3~ Hz 60

Circuit Qty Motor HP Motor MOC Circuit MCA Circuit Max Over Motor Tags
Current Protection

SA VFD1-6 6 25.0 30.0 212.5 225.0
Short-circuit current:  65 600    V maximum

RA VFD7-12 6 15.0 17.7 143.8 150.0
Short-circuit current: 65 600    V maximum

HRW VFD13 1 1.5 2.1 3.8 6.0
 Short-circuit current: 65 600    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

   Max Coil (psig/kPa) 300.0 2068.5
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) 3.50 0.87

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, 

HOG Pinnacle

M7-M12

M13

CAH126X180/180E-S

Motor Qty 
per circuit

M1-M6

31�O
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Headquarters
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QTY TAG:

Website: www.curbs-plus.com

2

CPC-3 (INSULATED) CONVENTIONAL ROOF CURB

STANDARD FEATURES
1. 14ga. Galvanized Steel Construction.
2. Fully Welded Watertight One-piece Construction.
3. Prime Painted after Fabrication.
4. Pressure Treated 2x2 Wood Nailer.
5. 1-1/2" Thick 3# Density Fiberglass Insulation.
6. Internal Angle Reinforcement.

AVAILABLE OPTIONS:
1.
2.
3.
4.
5.

CONTRACTOR TO CONFIRM CURB
DESIGN AND ALL DIMENSIONS

BEFORE FABRICATION

HOLD CHANNELS DOWN 2" FROM TOP OF CURB
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Date: 05/26/2026 

Design Summary 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

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

Cabinet Data Door Accessories 
External skin 16 Ga, Prepainted Galvanized Steel Door Thickness 4" 
Color/Finish Standard ClimateCraft Sky Grey Door Window 10" x 12"    Only for 24" or larger doors 
Roof type Double slope framed roof Latches per Door Dual 
Roof frame Carbon steel Door Hinges Die cast aluminum 
Base 8" x 2" x 1/4" wall tubular carbon steel Test Ports None 
Base insulation Spray foam Safety Catch 3 Qty - Positive Pressure Outward Doors 
Recessed floor No Tie Back Chain None 
Subfloor liner 20 Ga Galvanized Steel, Solid Field Pressure Test Doors None 
Curb Notched Base Yes Extra hinge None 
Removable lifting lugs No Extra gasket None 

 

Interior 
Materials 

Unit Construction Alternate Construction by Section 
Global Supply Cooling coil 

Wall Insulation 4" Foam, R 26.4  
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 

 

Drain Pans Supply Cooling coil 
Drain Pan 16 Ga 304 SS 
Drain Pan Depth 42" 
Notes: 

• Doghouse floor is Aluminum, Smooth - Thermal Break. 
• 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. 
• Unit to be built per IBC 2024 rating but will not carry a label as it is not certified with Energy Recover Wheels and IFB coils. 

 
Shipping Data 
Shipping Method Demount and bag each section. 
  

 
Fans 

Options Supply Return 
Manufacturer ClimateCraft FanMatrix™ ClimateCraft FanMatrix™ 
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 Grease Zerks on Motor(s) Grease Zerks on Motor(s) 
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: 

• (1) Motor Removal Winch provided for the unit. 
• Ruskin BD6 Backdraft Dampers provided at the inlet of each fan cell. 
• The fan specifications, data, and optional features are indicated on the fan data sheets. 
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Date: 05/26/2026 
Design Summary 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

Coils 

Options Heating Cooling 
Manufacturer LJ Wing ClimateCraft
Type 5/8" OD Hot Water IFB 5/8" OD Chilled Water 
Coil Vents External - By Others Internal - 1/4" MPT w/ Cap 
Coil Drains External - By Others Internal - 1/4" MPT w/ Cap 
# of Feeders/Circuits N/A (Non-DX Coil) N/A (Non-DX Coil) 
Coil Coating None Not provided 
Notes: 

• All piping, piping components and insulation for the coils to be furnished and field installed, By Others.
• IFB coil actuator to be furnished and field installed by Others.
• 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 5Hx7W  Qty 35 Full 24x24 
Filter gauge Magnehelic  0 Half 12x24 
Gauge range 0"-4" Num media sets 1  

Filter Rack #2 Final-Filter
Bank type Universal Holding Frames  Filter type Rigid  
Rack construction Galvanized - Solid Filter efficiency MERV 14 
Access Upstream access Media length 12 ins 
Size 5Hx7W  Qty 35 Full 24x24 
Filter gauge Magnehelic  0 Half 12x24 
Gauge range 0"-4" Num media sets 1  

Filter Rack #3 Final-Filter
Bank type Filter type Pleated 
Rack construction Filter efficiency MERV 8 
Access Media length 2 ins 
Size Qty 60 Full 24x20 
Filter gauge 0 Half 12x20 
Gauge range 

Angle Rack 
Galvanized - Solid 
Upstream access 

5Hx6W  
None  
0"-4" Num media sets 1  

Notes: 

Dampers, Louvers, Rain Hoods 

Control Damper Ruskin CD50 Aluminum Airfoil - low leak Actuator Voltage Not provided 
Actuators Not provided Damper Orientation Opposed/Parallel (See Drawing) 

Smoke Damper Not provided Rain Hoods ClimateCraft Rain Hood on OA and EA 
Actuators Not provided OA Louver Not provided 

Multizone Damper Not provided EA Louver Not provided 
Actuators Not provided 

Notes: 
• Outside Airflow Measurement is not included.
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Date: 05/26/2026 

Design Summary 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

Electrical 
Voltage 460V, 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 ClimateCraft Wiring Method, Lights Aluminum MC Cable 
Power Panel Provided, see electrical details Wiring Method, Power EMT Galv. / Flexible Metal Conduit 
Incoming Motor Power 460V to power panel Wiring Method, Controls None 
Notes: 

• See the unit drawing for location of electrical components. 
• (3) 460V power feeds required: Supply Fan Power Panel, Return Fan Power Panel, Energy Recovery Wheel VFD. 
• (2) 120V power feeds required: Unit lights and outlets, UV Lights. 

 
 
Other Components 

Description Heat wheel UV Lights 
Manufacturer Novelaire UVDI 
Type/Model ECW 966 V-MOD 
Notes: 

• Other Component specifications, data and optional features are indicated on the related data sheets. 
 

 
Unit Tests 
Cabinet strength design criteria L/200 @ 12 in WC  
No factory testing is included   
Notes: 
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Date: 05/27/2026 

Static Pressure Analysis 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

UNIT AIR SUMMARY 
Supply airflow cfm 66,000    
Return airflow cfm 66,000    
Air density lb/ft³ 0.075    
Altitude ft 0    

 
SUPPLY STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (given)  3.50 
Outside air damper (at 67,118 cfm) 608 @ 67,211 CFM 0.04 
Rainhood 608 @ 67,211 CFM 0.06 
Pre-filter (initial) 480 @ 67,211 CFM 0.26 
Pre-filter (extra)   
Heat wheel 845 1.19 
IFB Coil 865 0.62 
Cooling coil 511 0.76 
UV light  0.03 
* Ruskin BD6 (0.08 in WC)   
Final-filter (initial) 471 0.34 
Final-filter (extra) 471 0.58 
Supply air opening 1,200 0.14 
Total static pressure  7.89 

 
RETURN STATIC PRESSURE ANALYSIS 

Description Face Velocity (ft/min) SPD (in WC) 
External static pressure (given)  2.00 
Return air opening (at 66,000 cfm) 978 0.09 
Final-filter (initial) 330 0.13 
Final-filter (extra) 330 0.44 
Heat wheel 860 1.22 
* Ruskin BD6 (0.08 in WC)   
Exhaust air damper 1,011 @ 67,211 CFM 0.11 
Rainhood 1,011 @ 67,211 CFM 0.19 
Total static pressure  4.18 

 
* 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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          4830 Transport Drive • Dallas, TX 75247 • 214-638-6010

Quote Summary

Date: 5/26/2026 

Project: HOG Pinnacle

Tag : RTU-1, 2

Coil Model No. : J-66 Hot Water, Single Section (2 Row)

Coil Performance:

Heating
Coil:

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 units may be found in the AHRI Directory at
www.ahridirectory.org.

Model No. J-66 Hot Water, Single Section (2 Row) - 2 Coils
Fin Material Aluminum Flat Fin

Fins per inch 11

Tube Material Copper 5/8" Tube 1-1/2" Spacing

Airflow Direction Horizontal

Airflow Rate 33,000 SCFM

Altitude 0 FT

Outlet Velocity 865 fpm

Air Pressure Drop(alt.) 0.62 in. w.c.

Air Pressure Drop(std.) 0.62 in. w.c.

Entering Air Temp.
Leaving Air Temp.
Fluid and Flow Rate         

Water Pressure Drop

Entering Water Temp.

Leaving Water Temp.

Sensible Heat

43.8°  F
58.6°  F
PGlycol Concentration=25%, 47.0 GPM. Coil fouling factor 0.0005 hr.ft²°F/Btu

0.1 ft. w.c.

140.0° F

116.6° F

529,686 Btuh

Coil Options/Accessories:
Optional Right Hand Control Location
Unpainted Coil (Standard)
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Model: J-66 Hot Water, Single Section (2 Row)
Tag: RTU-1, 2
Casing Height: 87.75 inches
Casing Length: 74.5 inches
M Dimension: 4.875 inches
X Dimension: 37.25 inches
Unit Weight: 1247 pounds
Shipping Weight: 1481 pounds
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Model: J-66 Hot Water, Single Section (2 Row)
Tag: RTU-1, 2
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Date: 05/22/2026 

Coil Performance Data 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

 

CHILLED WATER COOLING COIL(S) - 
CW02  

Coil is NOT certified by AHRI. 

Version: 4.01.6          MFG: ClimateCraft, Inc. 
 

Operating Conditions Air Conditions Fluid Conditions 
Airflow: 66,000 SCFM Entering air (DB): 78.9 °F Fluid: Propylene  
Elevation: 0.0 ft Entering air (WB): 63.6 °F Concentration: 25 % 
Air pressure: 14.696 psia Leaving air (DB): 52.0 °F Entering temp: 42.0 °F 
Air density: 0.072 lb/ft³ Leaving air (WB): 51.7 °F Leaving temp: 55.4 °F 
   Face velocity: 511 ft/min Flow rate: 352.00 gpm 
   Air pressure drop: 0.76 in WC Pressure drop: 8.53 ft WC 
   UV Light APD: 0.03 in WC  3.7 psid 
   Estimated section pressure: -3.37 in WC Fluid velocity: 2.57 ft/sec 

 

Total Coil Bank Ratings Coil Data Coil Options 
Total capacity: 2,257,347 Btu/hr Face area: 129.0 ft² Tube material: Copper  
Sensible capacity: 1,948,193 Btu/hr Finned height: 114.00 ins Tube thickness: 0.020 ins 
Sensible heat ratio: 0.86  Finned width: 163.00 ins Fin type: V-Waffle  
Coil is not certified by AHRI because: Rows: 8  Fin material: Aluminum  
Coil is not certified with Propylene Glycol Fins/inch: 9  Fin thickness: 0.0075 ins 
   Serpentine: 2  Casing material: 304 SS  
   Dry weight (Ea.): 1,549 lb Connections: Red Brass MPT  
   Wet weight (Ea.): 2,085 lb Coating: None  
   Approx. coil fluid volume (Ea.): 65 gal Vent & drain: Internal - 1/4" MPT w/ Cap 
      UV light: 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 58WC57x163-08-09-AW 1,128,673 33,000 176.00 76 57.00 163.00 15.00 2.50 RHS 

 

Coil Bank Layout  Coil Drawing 
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Date: 05/22/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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™ 
 
Model: 24MTX100 

6 Fans Installed 
N-1 Selection 

Mfg: ClimateCraft, Inc. 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 15.00 HP 
Air pressure 14.696 psia Class speed limit 2,333 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 24 ins Construction ODP  
Air temp - WB 70.0 °F Rotation CW  Voltage 460V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 67,118 cfm Total airflow 67,118 cfm Ruskin BD6 (Loss = 0.08")* 
Airflow per fan 11,186 cfm Airflow per fan 13,424 cfm Grease Zerks on Motor(s) 
Static pressure 4.18 in WC Static pressure 4.18 in WC Piezometric Flow Tap - All Fans (16.22 in WC) 
Total fan power 63.43 bhp Total fan power 67.26 bhp Motor shaft grounding 
Fan power per fan 10.57 bhp Fan power per fan 13.45 bhp  
Fan speed 1,790 rpm Fan speed 1,980 rpm  
Fan efficiency 69.6 % Fan efficiency 65.6 %  
FEI / FEG 1.24 / 80  Inlet velocity 2,567 ft/min  
Inlet velocity 2,139 ft/min Outlet velocity 2,931 ft/min  
Outlet velocity 2,442 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 60.5 Hz / (102 Hz Max) Drive output frequency: 66.9 Hz CFM = 912.87 x √(dP / Air Density) 

 

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 81/86 85/89 93/95 90/95 82/91 80/86 75/80 72/76 90/96 

 

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 89/94 93/97 101/103 98/103 90/99 88/94 83/88 80/84 98/104 
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Date: 05/22/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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. 

Certifications  
 

ClimateCraft, Inc. certifies that the MTX fan wheel shown herein is licensed to bear the AMCA 
seal. The ratings shown are based on tests and procedures performed in accordance with 
AMCA Publication 211 and AMCA Publication 311 and comply with the requirements of the 
AMCA Certified Ratings Program.  
 

• Performance ratings do not include the effects of appurtenances. 
• Performance certified is for installation type A: free inlet, free outlet. 
• Power [BHP] excludes drives.  
• The sound power level ratings shown are in decibels, referred to 10-12 watts, calculated per AMCA Standard 

301. 
• The A-weighted sound power ratings shown are calculated per AMCA Standard 301. 
• The values shown are for inlet Lwi, LwiA and outlet Lwo and LwoA sound power levels for Installation Type A: 

free inlet, free outlet. 
• The AMCA International licensed air and/or sound performance data has been modified for installation, 

appurtenances or accessories, etc. not included in the certified data. The modified performance is not AMCA 
International licensed but is provided to aid in selection and applications of the product. 
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Date: 05/27/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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™ 
 
Model: 24MTX100 

6 Fans Installed 
N-1 Selection 

Mfg: ClimateCraft, Inc. 

 
 

Operating Conditions Fan Data Motor Data 
Elevation 0.0 ft Fan class 2  Size each 25.00 HP 
Air pressure 14.696 psia Class speed limit 2,333 rpm Nominal speed 1,775 rpm 
Air temp - DB 70.0 °F Nominal wheel diameter 24 ins Construction ODP  
Air temp - WB 70.0 °F Rotation CW  Voltage 460V  
Air density 0.074 lb/ft³ Wheel width 100 % Insulation Class F  

 

Design Performance: 6 Fans Design Performance: 5 Fans Options Selected 
Total airflow 66,000 cfm Total airflow 66,000 cfm Ruskin BD6 (Loss = 0.08")* 
Airflow per fan 11,000 cfm Airflow per fan 13,200 cfm Grease Zerks on Motor(s) 
Static pressure 7.89 in WC Static pressure 7.89 in WC Piezometric Flow Tap - All Fans (15.68 in WC) 
Total fan power 112.93 bhp Total fan power 115.34 bhp Motor shaft grounding 
Fan power per fan 18.82 bhp Fan power per fan 23.07 bhp Motor removal winch (1x) 
Fan speed 2,144 rpm Fan speed 2,296 rpm  
Fan efficiency 72.5 % Fan efficiency 71.0 %  
FEI / FEG 1.23 / 80  Inlet velocity 2,524 ft/min  
Inlet velocity 2,103 ft/min Outlet velocity 2,882 ft/min  
Outlet velocity 2,402 ft/min (Backdraft prevention needed for this performance)  
Drive output frequency: 72.5 Hz / (105 Hz Max) Drive output frequency: 77.6 Hz CFM = 912.87 x √(dP / Air Density) 

 

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 84/93 90/96 93/96 95/96 85/93 82/87 78/83 76/80 94/97 

 

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 92/101 98/104 101/104 103/104 93/101 90/95 86/91 84/88 102/105 
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Date: 05/27/2026 

Fan Performance 
 

Project Name: HOG Pinnacle Serial Number: 31120 
Unit Tag: RTU-2 Application Engineer: Curtis Wilhelm 
Revision: A V7.0.419.0 (28-Apr-2026) / V7.0.419.0 (28-Apr-2026) 

 

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. 

Certifications  
 

ClimateCraft, Inc. certifies that the MTX fan wheel shown herein is licensed to bear the AMCA 
seal. The ratings shown are based on tests and procedures performed in accordance with 
AMCA Publication 211 and AMCA Publication 311 and comply with the requirements of the 
AMCA Certified Ratings Program.  
 

• Performance ratings do not include the effects of appurtenances. 
• Performance certified is for installation type A: free inlet, free outlet. 
• Power [BHP] excludes drives.  
• The sound power level ratings shown are in decibels, referred to 10-12 watts, calculated per AMCA Standard 

301. 
• The A-weighted sound power ratings shown are calculated per AMCA Standard 301. 
• The values shown are for inlet Lwi, LwiA and outlet Lwo and LwoA sound power levels for Installation Type A: 

free inlet, free outlet. 
• The AMCA International licensed air and/or sound performance data has been modified for installation, 

appurtenances or accessories, etc. not included in the certified data. The modified performance is not AMCA 
International licensed but is provided to aid in selection and applications of the product. 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

1  ACH580-01-023A-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  23A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  15 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  30 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#20 … #6 
1.1 lbf-ft 

#20 … #6 
1.1 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

18.6 
(473) 

4.9 
(124) 

9.0 
(229) 

15 
(6.6) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 1,166 342 106 179 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

2  ACH580-01-034A-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  34A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  25 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  60 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#20 … #2 
2.6 lbf-ft 

#20 … #2 
2.6 lbf-ft 

 #24 … #2 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

19.3 
(490) 

8.0 
(203) 

9.0 
(229) 

26 
(11.8) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 1,521 446 105 178.4 
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Submittal Schedule Details for  
Item Tag / Equipment ID Product ID 

3  ACH580-01-03A0-4 
 

Item Description 
Input Voltage:  480 VAC Three Phase 
Rated Output Current:  3A 
Enclosure:  UL (NEMA) Type 1 
Nominal Horsepower:  1.5 HP 
Input Disconnecting Means:  None 
Bypass:  None 
Input Impedance:  5% equivalent impedance 
Short Circuit Current Rating:   100 kA with fusing 
Communication Protocols:  Johnson Controls N2, Modbus RTU, BACnet (MS/TP) 
Other Options:   
 

Drive Input Fuse Ratings 
Fuse Class Amps (600 V) 

Class T  15 

 
Wire Size Capacities of Power Terminals 

Input Wiring Output Wiring Ground Wiring 

#24 … #10 
0.7 lbf-ft 

#24 … #10 
0.7 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

 
Dimensions and Weights 

Height 
in 

(mm) 

Width 
in 

(mm) 

Depth 
in 

(mm) 

Weight 
lbs 

(kg) 

14.7 
(373) 

4.8 
(123) 

8.8 
(223) 

10 
(4.6) 

 
Heat Dissipation & Airflow Requirements 

Power Losses Airflow 
BTU/Hr Watts CFM CM/Hr 

 160 47 25 42.5 
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Model # Serial # 31120 Tag RTU-2 MFG Date TBD

Volts 460 Phase 3~ Hz 60

Circuit Qty Motor HP Motor MOC Circuit MCA Circuit Max Over Motor Tags
Current Protection

SA VFD1-6 6 25.0 30.0 212.5 225.0
Short-circuit current:  65 600    V maximum

RA VFD7-12 6 15.0 17.7 143.8 150.0
Short-circuit current: 65 600    V maximum

HRW VFD13 1 1.5 2.1 3.8 6.0
 Short-circuit current: 65 600    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

   Max Coil (psig/kPa) 300.0 2068.5
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) 3.50 0.87

Use Copper Conductor Only
Made in USA

Oklahoma City Patents: www.climatecraft.com\patents

Motor Qty 
per circuit

M1-M6

HOG Pinnacle

M7-M12

M13

CAH126X180/180E-S

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 

kA rms symmetrical, 61�O
F�130



 

 

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 pre-painted galvanized steel 
Base material is 16 gauge galvanized steel conforming to the requirements of ASTM-653. The material is 
pre-coated with a polyester ceramic paint system. This system passes an ASTM B-117 salt spray 
resistance test of 3000 hours and an ASTM G-23 accelerated weathering test of 3,000 hours. The paint 
color is "ClimateCraft Sky Grey". 
 
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. 
 
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 
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 can be one of the following materials: 
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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. 
 
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. 
 
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. 
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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. 
 
Unit Splits (Refer to the unit data sheet to see which option applies to the specific unit) 
 
Option 3: "Demount and bag each section" 
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. 
 
Doors 
Doors shall be 4" 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. 
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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 
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 
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. 
 
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. 
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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. 
 
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. 
 
Angle filter racks are completely factory assembled and designed for industrial applications. Angle racks 
are fabricated from galvanized steel or optional type 304 stainless steel as indicated in the unit data 
sheet. Angle racks are be applied in medium and low efficiency filter applications, and are either 
upstream or side accessible. Upstream access filter racks have one central access cover per row of 
filters, centered in the unit for easy access. The filter rack is designed to use standard 24" x 20" x 2" and 
12" x 20" x 2" filters only. 
 
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 
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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. 
 
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. 
 
Power Panels 
Starter panels are optional and are detailed in the submittal. Panels are flush mounted on the exterior 
of the cabinet. The exterior opening frame is fabricated from the same material as the unit exterior to 
form a waterproof opening in the unit cabinet. The box extends inward into the air handler to facilitate 
internal wiring connections. The panel box is insulated with 1" of foil faced insulation. The outer frame is 
thermally isolated from the inside box through hard EPDM thermal break gasket material. The perimeter 
of the box forms the air seal allowing the contents inside the box to be serviced while the equipment is 
running. A 10 gauge plate is mounted to the back of the box for mounting components. The door is 
fabricated from the same material as the unit exterior. If a disconnect switch is provided, the lever arm 
of the switch is mounted on the exterior frame and an internal mechanism prevents the door from 
opening when the switch is closed. The starter panel contains the power circuits, control transformers 
and control wiring for the air handler. The power wiring diagram details the components included in the 
starter panel. 
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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 is detailed in the submittal and is available in the following detailed options. 
 

• Separate 115 Volt lighting power required - The power for the lighting circuit is supplied as a 
separate circuit by the installing contractor and must include a ground fault interrupter. 

 
Lighting wiring conduit types are detailed in the submittal with the following options. 
 

• Aluminum MC Cable - The lights are wired with MC aluminum armor-clad cable. The cable 
consists of color coded 12 gauge, type THHN, stranded wiring. It is protected by a continuous 
wrap of aluminum flexible conduit. The MC cable is air tight, and air and moisture cannot 
migrate through the conduit from section to section as with EMT or rigid conduit. 

 
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. 
 
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. 
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Air Flow

SPECIAL AIRSEAL REQUIREMENTS:

TITLE BY

SIZE

DATE

REV

DWG NO Sht         of

DATE
STANDARD MANUFACTURING DRAWING

APPR

"FW"

21"

1"

21"

"FH"

1"
(TYP) 1"

(TYP)

"FH"

"FW"

5.63"
(TYP)

TYPICAL RACK SIZE
1, 2, 3, 4, & 5

(2 Filters High Shown )

TYPICAL RACK SIZE
1-1/2, 2-1/2, 3-1/2,

4-1/2, & 5-1/2
(1-1/2 Filters High Shown )

5.63"
(TYP)

Air Flow
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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=3.6+1=4.6" 

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
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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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VariCel® RF

Extended-Surface Rigid Air Filter
with Synthetic Media

Excellent Performance
With superior strength and durability, the VariCel® RF is ideal 
for Variable Air Volume (VAV) systems. It provides a high level 
of filtration efficiency in those applications where cleaner air is
required. With metal cell sides and a layered synthetic media pack,
the VariCel RF offers superior dust holding, moisture resistance, and
overall performance. Color-coded media designates each efficiency: 
MERV 15 (90-95%) Yellow, MERV 14 (80-85%) Pink, 
MERV 12 (60-65%) Green, and MERV 11 (45-50%) White. 
Both single and double-header models are available. 

Sturdy Construction and Dependability
The VariCel RF, with its galvanized steel cell sides and plastic 
pleat spacers on the air-entering and air-leaving sides, withstands 
the most demanding applications. The pleat spacers and expanded
metal support grid maintain the shape of the synthetic media pack
and ensure that both the efficiency and dust-holding capacity are
maximized.

VariCel RF’s rigid construction with supported pleat media pack
maintains a compact unitized structure under variable air velocities
and repeated fan shutdowns. The interlocked header and cell sides,
along the entire length of each side, provide maximum sealing.
Competitive filters are designed with loose fitting headers that 
allow greater potential for bypass leakage.

Layered Synthetic Media Pack
The layered media used in the VariCel RF is a meltblown synthetic
protected by a scrim on the air-leaving side. Layering the media
provides both a high-efficiency final filter layer that effectively filters
fine particulate and an integral lofted prefilter layer that captures 
larger particulate. Meltblown synthetic media is stronger than
fiberglass, non-shedding, and is water-resistant.

Open Header Design
AAF’s unique open-header design creates a built-in handle that
makes carrying and installing VariCel RF easy. As an added safety
measure, we roll the edges of the header to eliminate sharp edges
that can make handling competitors’ products hazardous.

Better Air is Our Business ®

• Designed for improved performance and durability

• Layered synthetic media with plastic pleat spacers 
on both sides

• Heavy-duty expanded metal media support grid

• Ideal for VAV systems

Header

Cell Side

Header

Cell Side

VariCel RF Construction

Typical Competitive
Construction
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PerfectPleat®

PerfectPleat HC®

PerfectPleat ULTRAVariCel®RF

Selection Guide and Performance Data

Class 2 Synthetic

Resistance Media 
Nominal Actual Airflow (in. w.g.) Area

Part Number Description Efficiency Size (in.) Size (in.) (CFM) Initial Final (ft. sq.)

3011087-001 VariCel RF DH MERV 15 (90-95%) 24x24x12 23.38x23.38x11.50 2000 .56 1.5 62
3011087-004 VariCel RF DH MERV 15 (90-95%) 24x12x12 23.38x11.38x11.50 1000 .56 1.5 31
3011087-002 VariCel RF DH MERV 15 (90-95%) 24x20x12 23.38x19.38x11.50 1660 .56 1.5 52
3011087-003 VariCel RF DH MERV 15 (90-95%) 20x20x12 19.38x19.38x11.50 1400 .56 1.5 41

3011079-001 VariCel RF SH MERV 15 (90-95%) 24x24x12 23.38x23.38x11.50 2000 .56 1.5 62
3011079-004 VariCel RF SH MERV 15 (90-95%) 24x12x12 23.38x11.38x11.50 1000 .56 1.5 31
3011079-002 VariCel RF SH MERV 15 (90-95%) 24x20x12 23.38x19.38x11.50 1660 .56 1.5 52
3011079-003 VariCel RF SH MERV 15 (90-95%) 20x20x12 19.38x19.38x11.50 1400 .56 1.5 41

3011087-005 VariCel RF DH MERV 14 (80-85%) 24x24x12 23.38x23.38x11.50 2000 .36 1.5 62
3011087-008 VariCel RF DH MERV 14 (80-85%) 24x12x12 23.38x11.38x11.50 1000 .36 1.5 31
3011087-006 VariCel RF DH MERV 14 (80-85%) 24x20x12 23.38x19.38x11.50 1660 .36 1.5 52
3011087-007 VariCel RF DH MERV 14 (80-85%) 20x20x12 19.38x19.38x11.50 1400 .36 1.5 41

3011079-005 VariCel RF SH MERV 14 (80-85%) 24x24x12 23.38x23.38x11.50 2000 .36 1.5 62
3011079-008 VariCel RF SH MERV 14 (80-85%) 24x12x12 23.38x11.38x11.50 1000 .36 1.5 31
3011079-006 VariCel RF SH MERV 14 (80-85%) 24x20x12 23.38x19.38x11.50 1660 .36 1.5 52
3011079-007 VariCel RF SH MERV 14 (80-85%) 20x20x12 19.38x19.38x11.50 1400 .36 1.5 41

3011087-009 VariCel RF DH MERV 12 (60-65%) 24x24x12 23.38x23.38x11.50 2000 .25 1.5 62
3011087-012 VariCel RF DH MERV 12 (60-65%) 24x12x12 23.38x11.38x11.50 1000 .25 1.5 31
3011087-010 VariCel RF DH MERV 12 (60-65%) 24x20x12 23.38x19.38x11.50 1660 .25 1.5 52
3011087-011 VariCel RF DH MERV 12 (60-65%) 20x20x12 19.38x19.38x11.50 1400 .25 1.5 41

3011079-009 VariCel RF SH MERV 12 (60-65%) 24x24x12 23.38x23.38x11.50 2000 .25 1.5 62
3011079-012 VariCel RF SH MERV 12 (60-65%) 24x12x12 23.38x11.38x11.50 1000 .25 1.5 31
3011079-010 VariCel RF SH MERV 12 (60-65%) 24x20x12 23.38x19.38x11.50 1660 .25 1.5 52
3011079-011 VariCel RF SH MERV 12 (60-65%) 20x20x12 19.38x19.38x11.50 1400 .25 1.5 41

3011087-013 VariCel RF DH MERV 11 (45-50%) 24x24x12 23.38x23.38x11.50 2000 .23 1.5 62
3011087-016 VariCel RF DH MERV 11 (45-50%) 24x12x12 23.38x11.38x11.50 1000 .23 1.5 31
3011087-014 VariCel RF DH MERV 11 (45-50%) 24x20x12 23.38x19.38x11.50 1660 .23 1.5 52
3011087-015 VariCel RF DH MERV 11 (45-50%) 20x20x12 19.38x19.38x11.50 1400 .23 1.5 41

3011079-013 VariCel RF SH MERV 11 (45-50%) 24x24x12 23.38x23.38x11.50 2000 .23 1.5 62
3011079-016 VariCel RF SH MERV 11 (45-50%) 24x12x12 23.38x11.38x11.50 1000 .23 1.5 31
3011079-014 VariCel RF SH MERV 11 (45-50%) 24x20x12 23.38x19.38x11.50 1660 .23 1.5 52
3011079-015 VariCel RF SH MERV 11 (45-50%) 20x20x12 19.38x19.38x11.50 1400 .23 1.5 41

Notes
All listed efficiencies are averages according to ASHRAE 52.2-2007. 
All performance data is based on ASHRAE 52.1 test method.
Performance tolerances conform to section 7.4 of ARI Standard 850-93. 
Rated UL and C-UL Class 2.
Temperature limitation is 200°F (93°C) continuous, 
and 220°F (107°C) intermittent.
Actual depth of 12" filter is 11.50" (292mm).
Headers are 13/16" (21mm).
Width and height dimensions are interchangeable.

Efficiency
MERV 15 (90-95%) - Yellow
MERV 14 (80-85%) - Pink
MERV 12 (60-65%) - Green
MERV 11 (45-50%) - White

*Maximum recommended final resistance in system design 
may indicate a lower change-out point.

AAF has a policy of continuous product research and
improvement and reserves the right to change 

design and specifications without notice.  

10300 Ormsby Park Place Suite 600
Louisville, Kentucky 40223-6169

www.aafintl.com
Customer Service 888.AAF.2003 
Fax 888.223.6500

ISO Certified 9001:2000

© 2008 AAF International
The USGBC Member logo is a trademark owned by the 
U.S. Green Building Council and is used by permission. AFP-1-105D      JUL ‘08       QG  3M     
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Select the Series 2000 Magnehelic® Differential Pressure Gages
for a versatile low differential pressure gauge with a wide choice of 81 
models and 27 options to choose from. Using Dwyer’s simple, frictionless 
Magnehelic® gage movement, it quickly indicates air or noncorrosive gas 
pressures - either positive, negative (vacuum) or differential. The design 
resists shock, vibration, over-pressures and is weatherproof to IP67.

• Easy to read gage through undistorted plastic face permits viewing from far away
• Patented design provides quick response to pressure changes means no delay in assessing critical situations
• Durable and rugged housing and high-quality components combine to provide long service life and minimized down-time

• Filter monitoring
• Air velocity with Dwyer® pitot tube
• Blower vacuum monitoring
• Fan pressure indication
• Duct, room, or building pressures
• Clean room positive pressure indication

BENEFITS/FEATURES

DESCRIPTIONAPPLICATIONS

SERIES 2000 | MAGNEHELIC® DIFFERENTIAL PRESSURE GAGES

GAGE SPECIFICATIONS
Service Air and non-combustible, compatible gases (natural gas option available). Note: May be used with hydrogen. Order a 

Buna-N diaphragm. Pressures must be less than 35 psi.
Wetted Materials Consult factory.

Housing
test.

Accuracy ±2% of FS (±3% on -0, -100 Pa, -125 PA, -10 mm and ±4% on -00, -60 Pa, -6 mm ranges), throughout range at 70°F 
(21.1°C).

Pressure Limits 20 in Hg to 15 psig (-0.677 bar to 1.034 bar); MP option; 35 psig (2.41 bar), HP option; 80 psig (5.52 bar).
Enclosure Rating IP67.

Overpressure Relief plug opens at approximately 25 psig (1.72 bar), standard gages only. See Overpressure Protection note on catalog 
page.

Temperature Limits 20 to 140°F (-6.67 to 60°C). -20°F (-28°C) with low temperature option.
Size

Mounting Orientation Diaphragm in vertical position. Consult factory for other position orientations.
Process Connections

Weight 1 lb 2 oz (510 g); MP and HP 2 lb 2 oz (963 g).
Standard Accessories

adapters with screws. (Mounting and snap ring retainer substituted for three adapters in MP and HP gage accessories).
Compliance Meets the technical requirements of EU Directive 2011/65/EU (RoHS II). Note: -SP models not RoHS approved.

Note: For applications with high cycle rate within gage total pressure rating, next higher rating is recommended. See Options page.

High Accuracy Magnehelic® gage
Shown with optional -SS bezel

Standard Magnehelic® gage
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©Copyright 2022 Dwyer Instruments, LLC
Printed in U.S.A. 11/22      DS-2000 Rev. 2

ORDER ONLINE TODAY!
dwyer-inst.com

DWYER INSTRUMENTS, LLC

latest version of the relevant information to verify, before placing any orders, that the information being relied upon is current.

DIMENSIONS

HOW TO ORDER

SERIES
(in w.c./mm w.c.)
2000-00: 0-0.25 in w.c.
2000-00N: 0.5-0-0.2 in w.c. 
2000-0: 0-0.5 in w.c.
2001: 0-1 in w.c.
2002: 0-2 in w.c.
2003: 0-3 in w.c.
2004: 0-4 in w.c. 
2006: 0-6 in w.c. 
2010: 0-10 in w.c. 
2000-6MM: 0-6 mm w.c.
2000-50MM: 0-50 mm w.c. 
2300-12MM: 6-0-6 mm w.c.

OPTIONS
-ASF:
-AHU1: Mounting plate
-AHU2: Mounting plate with A-481 accessory kit
-BUNA: Buna-N elastomers
-CB: Chrome bezel
-FC: Factory calibration
-HA: High accuracy
-M: Mirrored scale overlay
-SB: 304 SS bezel
-SS: Brushed 304 SS bezel

2002
Use the bold characters from the chart below to construct a product code.

ACCESSORIES
Model Description
A-320-A
A-464
A-610
A-300
A-299

Enclosure for Series 2000 Magnehelic®

Flush Mount kit for Magnehelic® gages

®

®

-ASF

(Pa)
2000-60NPA: 10-0-50 Pa
2000-60PA: 0-60 Pa
2000-100PA: 0-100 Pa 
2000-125PA: 0-125 Pa 
2000-250PA: 0-250 Pa
2000-300PA: 0-300 Pa 
2000-500PA: 0-500 Pa 
2300-60PA: 30-0-30 Pa
2300-100PA: 50-0-50 Pa 
2300-120PA: 60-0-60 Pa

(kPa)
2000-1KPA: 0-1 kPa
2000-1.5KPA: 0-1.5 kPa
2000-2KPA: 0-2 kPa
2000-3KPA: 0-3 kPa

Note: Only our most popular models and options are listed. For additional available models, please visit: 
https://www.dwyer-inst.com/Product/Pressure/DifferentialPressure/Gages/Series2000
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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 CD50-314/Replaces CD50-205 © Ruskin Co. March 2014

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, ft3/min/ft2 (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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ALL STATED SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

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** 12"x 8" (305 x 203)

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

Performance/ Weight
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*

** Sizes below minimum to 6" X 6" (152 X152) not included in AMCA rating.
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NovelAire Technologies
Energy Conservation Wheel

Energy Efficient Ventilation

The NovelAire Technologies Energy Conservation Wheel (ECW)

is a rotary counter flow air-to-air exchanger designed to provide

maximum energy efficiency in ventilated systems where heated

or cooled air is exhausted and outdoor air is introduced as makeup.

In applications where ventilation is required, energy recovery

wheels are used to reduce the initial investment in HVAC 

equipment and to minimize operating costs. Since HVAC 

equipment is typically the largest single source of energy 

consumption in residential and commercial buildings, ECW 

investments are economically justified on most new and retrofit

HVAC systems with 15% or more outdoor air makeup. In new

HVAC installations, ECWs also allow ventilated systems to be

sized with smaller compressors, condensers, and other DX 

components, lowering the first cost of the HVAC package.

➣ Improves indoor air quality

➣ Reduces the ventilation energy penalty

➣ Transfers both latent and sensible energy

➣ Lowers operating costs

➣ Lowers first costs on new installations

➣ Both winter and summer energy savings

Improve Indoor Air Quality

Ventilation accomplishes several objectives: (1) It purges the 

conditioned space of unwanted pollutants such as organic vapors,

dust, radon, etc. and, (2) It purges the space of unwanted products

of human activity such as tobacco smoke, carbon dioxide, bacteria,

and germs.

Poor indoor air quality has been directly associated with the “sick

building syndrome”, a condition that can result in high illness

rates, absenteeism, and productivity decreases. Consequently, 

design engineers are becoming increasingly aware of the need to

design proper air quality into HVAC systems. 

ASHRAE Standard 62.1-2019 (Ventilation for Acceptable 

Indoor Air Quality) describes a mandated ventilation rate for a 

variety of application and building types. ASHRAE 90.1-2019

(Energy Standard for Buildings Except Low-Rise Residential

Buildings) describes minimum requirements for energy efficiency

of buildings and energy recovery for use when buildings are 

ventilated. Building codes in the U.S. and abroad are using these

standards in building design specifications. Architects and 

engineers are including greater amounts of fresh air makeup in

their HVAC systems, and are doing so without a significant energy

penalty by including exhaust air energy recovery.

The NovelAire ECW is designed to provide for all season 

ventilation, providing acceptable IAQ year-round, normally 

without the expense of additional HVAC-direct expansion

capacity and with minimal extra energy costs.
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Performance Certification

NovelAire ECWs are UL tested and are a UL recognized 

component for heat recovery ventilators and other HVAC

equipment.

NovelAire ECWs are AHRI certified using the 84-2020

ASHRAE Standard (Method of Testing Air-to-Air Heat/

Energy Exchangers) and AHRI Standard 1060-2018 

(Performance Rating of Air-to-Air Exchangers for Energy 

Recovery Ventilation Equipment).

Frost Protection

During extremely cold winter time conditions, frost formation

becomes a possibility in the exhaust air stream. Frost 

formation on the wheel will basically act to plug or reduce air

flow but will not hurt the wheel itself.

In practice several types of frost prevention are employed;

heating return air, heating outdoor air, variable speed control,

and air bypass. NovelAire generally recommends preheating

outdoor air to keep exhaust air from freezing. Wheel speed

control works to limit frost formation by reducing wheel 

performance to a level where the exhaust air temperature is

kept above the dew point.

ECW Features and Benefits

NovelAire ECWs are constructed of our proprietary synthetic

fiber-based media impregnated with a non-migrating water 

selective molecular sieve desiccant. The fiber and desiccant,

intimately bound together in our process, form sheets with 

excellent heat and mass transfer properties which are 

corrugated and spirally wound into wheels. Unlike other

media, the desiccant is uniformly and permanently dispersed

throughout the matrix structure in contrast to being coated,

bonded, or synthesized onto the matrix, and thus is not 

susceptible to delamination or erosion of the desiccant 

material.

➣ Homogenous media. Not coated or bonded and will not

delaminate

➣ Synthetic wheel media is completely corrosion resistant

➣ Synthetic wheel media maximizes desiccant loading

➣ Unitary wheel construction maximizes face flatness

➣ Fluted geometry minimizes internal cross leakage

➣ Molecular sieve desiccant reduces cross contamination

➣ Wheel is completely water washable

➣ ECWs offered in 4”, 6”, or 12” deep wheels for single

unit air volumes up to 60,000 cfm

➣ Tough wheel face resists damage and is easily repaired

ECW Cassettes

➣ Heavy duty galvanized steel construction. Larger units

constructed of welded structural tubing with optional

stainless-steel construction

➣ No-maintenance bearings standard on small cassettes

➣ Flanged or pillow block outboard bearings used on larger

cassettes

➣ Full contact, lined brush seals minimize leakage

➣Adjustable purge section reduces cross contamination

➣AC drive motor with PowerTwist™ link belt

➣ Controls available as an option

Note: detailed ECW wheel, cassette specifications and 
software selection programs are available at
www.novelaire.com
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ECW Selection and Calculations

ECW Selection

NovelAire offers software selection available on 

www.novelaire.com. The following example shows the basic 

concepts for selecting ECWs for a balanced system (Air Ratio

= 1.0). For calculations using unbalanced Air Ratios (>1.0),

please refer to our software program or contact the factory for

assistance.

I. Example:
Design parameters: 

Outdoor: 4500 cfm, 95˚F dry bulb, 75.1̊ F wet bulb, 99 grains  

(0.0142lbmoisture/lbdry air)

Return: 4500 cfm, 75˚F dry bulb, 62.4˚F wet bulb, 64 grains

(0.00914lbmoisture/lbdry air)

Air Ratio (A.R.): 1.0, balanced flow.

Size Determination:
If unit size is a limitation in your package, first refer to the 

Engineering Detail Table on the next page to identify the 

appropriate cassette size for your application.

For the purpose of this example, let’s choose an ECW544. 

Using the performance simulation software at the design 

conditions yields the following performance:

Sensible effectiveness: 71.3% 

Latent effectiveness: 65.7%

Total effectiveness: 68.4%

Pressure Drop: 0.79 in. wc

II. Exact Determination of Supply 
and Exhaust Air Conditions:

The following illustrates a manual calculation of the effectiveness

derivation. The effectiveness is represented by the following

equations:

Where:

             = sensible, latent, or total heat effectiveness;

             = dry bulb temperature for sensible effectiveness, humidity ratio

             for latent effectiveness, total enthalpy for total effectiveness;

             = mass flow rate of the exhaust, mass of dry air per unit time;

           = mass flow rate of the supply, mass of dry air per unit time;

             = minimum value of either mass flow rate;

Using the design parameters of the previous example, we can

calculate the supply air conditions below. The same method can

be used for calculating exhaust air conditions. The dry bulb 

temperature is calculated by using the sensible effectiveness:

Similarly, the humidity of the supply air flow is calculated using

the latent effectiveness:

The supply conditions are therefore completely defined as:

Dry bulb temperature: 80.7˚F

Humidity: 76 grains of moisture per pound of dry air

Outdoor Air (1)

Exhaust Air (4)

Supply Air (2)

Purge Section

Return Air (3)
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Engineering Detail
       Model             Nominal             Wheel              Wheel             Cassette           Cassette          Nominal
                             Flow Rate         Diameter            Depth         Height/Width          Depth              Weight
                                                             D                      E                       A                       B                        
                               (SCFM)            (inches)           (inches)            (inches)            (inches)          (pounds)
     ECW204               600                    20                      4                       23                       7                      40
     ECW244               900                    24                      4                       27                       7                      70
     ECW324             1,500                   32                      4                       39                       7                     160
     ECW364             2,000                   36                      4                       42                       7                     190
     ECW424             3,000                   42                      4                       48                       7                     200
     ECW484             4,000                   48                      4                       54                       8                     270
     ECW544             5,000                   54                      4                       60                       8                     320
     ECW486             5,000                   48                      6                       54                      10                    310
     ECW604             6,000                   60                      4                       66                       8                     440
     ECW546             6,000                   54                      6                       60                      10                    350
     ECW664             7,500                   66                      4                       72                       9                     540
     ECW606             7,500                   60                      6                       66                      10                    540
     ECW724             9,500                   72                      4                       78                       9                     670
     ECW666             9,500                   66                      6                       72                      11                    630
     ECW784             11,000                  78                      4                       84                     9.5                    720
     ECW726             11,000                  72                      6                       78                      11                    700
     ECW844            13,000                  84                      4                       90                     9.5                    810
     ECW786            13,000                  78                      6                       84                      12                    880
     ECW846            15,000                  84                      6                       90                      12                   1,050
     ECW906            17,500                  90                      6                       96                      12                   1,130
     ECW966            20,000                  96                      6                      102                     12                   1,400
    ECW1026           22,500                 102                     6                      108                     12                   1,630
    ECW1086           25,000                 108                     6                      116                     15                   2,200
   ECW10812          27,500                 108                    12                     116                     21                   2,990
    ECW1206           30,000                 120                     6                      129                     15                   2,750
   ECW12012          32,500                 120                    12                     129                     21                   3,380
    ECW1326           37,500                 132                     6                      140                     15                   3,070
   ECW13212          40,000                 132                    12                     140                     21                   3,830
   ECW14412          50,000                 144                    12                     153                     21                   4,400
   ECW15612          60,000                 156                    12                     165                     21                   5,200
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The information contained in this brochure is believed to be accurate by NovelAire Technologies, LLC, but is
subject to revision and not warrantied. Please contact your NovelAire sales rep for all current information.

10132 Mammoth Avenue 
Baton Rouge, LA 70814-4420 
Phone:     (800) 762-1320
                (225) 924-0427
Fax:         (225) 930-0340
Website:  www.novelaire.com
Email:       info@novelaire.com

Revision 11/11/2020
Copyright NovelAire Technologies, LLC
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 —  
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 includes a Bluetooth control panel that allows you to configure, control, and monitor the drive. You 
can also use the DriveTune app on your mobile device for these functions remotely. An optional standard control 
panel is available with all the same configure, control and monitoring capabilities but without Bluetooth. 
 
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.   
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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 
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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) 
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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 
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— 
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 
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— 
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 
-  
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— 
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. 
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— 
Control connections 
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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 ACH580-01-023A-4 30  Class T 
2 ACH580-01-034A-4 60  Class T 
3 ACH580-01-03A0-4 15  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 ACH580-01-023A-4  #20 … #6 
1.1 lbf-ft 

 #20 … #6 
1.1 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

2 ACH580-01-034A-4  #20 … #2 
2.6 lbf-ft 

 #20 … #2 
2.6 lbf-ft 

 #24 … #2 
1.1 lbf-ft 

3 ACH580-01-03A0-4  #24 … #10 
0.7 lbf-ft 

 #24 … #10 
0.7 lbf-ft 

 #18 … #6 
1.1 lbf-ft 

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 

1 ACH580-01-023A-4 342  1,166 
2 ACH580-01-034A-4 446  1,521 
3 ACH580-01-03A0-4 47  160 

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 ACH580-01-023A-4 473 
(18.63) 

124 
(4.89) 

229 
(9.02) 

6.6 
(15) 

2 ACH580-01-034A-4 490 
(19.30) 

203 
(8.00) 

229 
(9.02) 

11.8 
(26) 
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Item Catalog Number 
Height 

mm 
(in) 

Width 
mm 
(in) 

Depth 
mm 
(in) 

Weight 
kg 

(lbs) 

3 ACH580-01-03A0-4 373 
(14.69) 

123 
(4.85) 

223 
(8.78) 

4.6 
(11) 

 
 

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 ACH580-01-023A-4 100 kA with fusing 
2 ACH580-01-034A-4 100 kA with fusing 
3 ACH580-01-03A0-4 100 kA with fusing 
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Item 
1 

Part Number 
ACH580-01-023A-4 

Customer Designation 
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Item 
1 

Part Number 
ACH580-01-023A-4 

Customer Designation 
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Item 
2 

Part Number 
ACH580-01-034A-4 

Customer Designation 
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Item 
2 

Part Number 
ACH580-01-034A-4 

Customer Designation 
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Item 
3 

Part Number 
ACH580-01-03A0-4 

Customer Designation 
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Item 
3 

Part Number 
ACH580-01-03A0-4 

Customer Designation 
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CUSTOM ROOFTOP AIR HANDLERS 236401 - 1 
Highlands Building at Pinnacle Hills 11/26/25
Rogers, AR 23002901 Construction Documents

SECTION 236401 - CUSTOM ROOFTOP AIR HANDLERS

PART 1 - GENERAL

1.1 REFERENCE STANDARDS

A AMCA 204 - Balance Quality and Vibration Levels for Fans; 2020.

B ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2019.

C NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.

D NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2021.

E UL 900 - Standard for Air Filter Units; Current Edition, Including All Revisions.

F UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions.

1.2 1.1      SECTION INCLUDES

A Design, performance criteria, controls, and installation requirements for indoor mounted

Custom Air Handling Units.

1.2      REFERENCES

A AFBMA 9 – Load Ratings and Fatigue Life for Ball Bearings

B AMCA Publication 99 – Standards Handbook

C AMCA Standard 203 – Field Performance Measurement of Fan Systems

D AMCA Standard 210 – Laboratory Methods of Testing Fans for Performance Rating

E AMCA Standard 300 – Reverberant Room Method for Sound Testing of Fans

F AMCA Standard 500 – Laboratory Methods for Testing of Dampers and Louvers

G ARI Standard 410 – Forced Circulation Air-Cooling and Air-Heating Coils

H ANSI/ASHRAE Standard 111 – Practices for Measurement, Testing, Adjusting and Balancing of

Building HVAC Systems

I ASHRAE Standard 52.1 – Dust-Spot Procedures for Testing Air-Cleaning Devices

J ANSI/ASHRAE Standard 52.2 – Method of Testing Air-Cleaning Devices for Removal Efficiency

by Particle Size

K ANSI/ASHRAE 15 – Safety Standard for Refrigeration Systems

L ANSI/ASHRAE 62.1 – Ventilation for Acceptable Indoor Air Quality

M ANSI/ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise Residential

N ARI 1060 – Performance Rating of Air to Air Energy Recovery Ventilation Equipment

O ASTM A-653 – Specification for General Requirements for Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dipped Process

P ASTM B117 – Standard Practice for Operating Salt Spray Apparatus

Q IBC 2006-2012 – International Building Code

R NEMA MG1 – Motors and Generators

S NFPA 70 – National Electric Code

E: Exceptions
D: Deviations
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CUSTOM ROOFTOP AIR HANDLERS 236401 - 2 
Highlands Building at Pinnacle Hills 11/26/25
Rogers, AR 23002901 Construction Documents

T NFPA 90A – Standard for the Installation of Air Conditioning and Ventilating Systems

U UL 900 – Test Performance of Air Filters

V UL 1995 – Standard for Heating and Cooling Equipment

1.3      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. Cabinet material, metal thickness, finishes, insulation and accessories.

3. Ladder-type schematic drawing of the power and auxiliary utility field hookup

requirements, indicating all items that are furnished by the manufacturer.

4. Manufacturer’s performance of each unit.  Selection shall indicate, as a minimum, the

following:

a. Fan curves with system operating conditions indicated.

b. Certified coil performance ratings with system operating conditions.

c. Calculations required for base rail heights to satisfy condensate trapping

requirements of cooling coil.

d. Filters with performance characteristics.

e. Rated load amp draw.

f. Approximate unit shipping weight.

1.4      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.

1.5      QUALIFICATIONS

A Manufacturer shall be a company specializing in the design and manufacture of custom air

handling equipment and in business for no less than 15 years.

B Each unit shall bear an ETL label, conforming to UL Standard 1995.

C Units shall comply with the requirements of UL 1995 and NFPA 90.

D Each unit shall have a prominently displayed IBC Seismic Compliance Label issued by an

independent third-party approval agency which is specific for the size of the component and

tested acceleration levels.

E Wind Restraint Performance:

1. Each unit shall have a prominently displayed IBC 2006-2012 Seismic Compliance Label

issued by an independent third-party approval agency which is specific for the size of the

component and tested acceleration levels.

D: Unit will be built
per ClimateCraft 
IBC Code but will 
not carry a label 
as it is not rated 
with Energy 
Recovery Wheels 
and IFB Coils.
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CUSTOM ROOFTOP AIR HANDLERS 236401 - 3 
Highlands Building at Pinnacle Hills 11/26/25
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1.6      DELIVERY, STORAGE, AND HANDLING

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

accordance with the manufacturers Operation and Maintenance Instructions.

1.7      SEQUENCING AND SCHEDULING

A Coordinate work performed under this section with work performed under the separate

installation contract.

1.8      WARRANTY

A The complete unit shall be covered by a parts-only warranty issued by the manufacturer

covering the first year of operation.  The warranty period shall start on the date of equipment

startup or six 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.

PART 2 - PRODUCTS

9.1 2.1      MANUFACTURER

A Basis of design is ClimateCraft. To be approved, manufacturers shall meet or exceed

performance and construction aspects as described and detailed herein. Requests for prior

approval must be submitted 10 days prior to bid date.  Submittal is to be in sufficient detail to

determine equivalency. Substitution requests must originate from a bidder which is a general

contractor or mechanical contractor plan record holder.

2.2      GENERAL

A Units shall be completely factory assembled and tested with the exception of unit splits as

required for shipping or installation requirements as indicated on the schedule and

drawings.  The equipment's cooling, heating, humidifying, ventilating, exhausting capacity and

performance shall meet or exceed that shown on the schedule.  Tags and decals to aid in

service or to 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.

2.3    CABINET CONSTRUCTION

1. Cabinets shall be constructed in a watertight and airtight manner. The manufacturer's

standard cabinet construction shall result in an ASHRAE/ANSI Standard 111 Leakage

Class 5 rating, or better, as measured in accordance with AMCA Standard 210.  A

leakage rate as a percent of airflow shall only be submitted following calculation at specific

project conditions. Maximum casing leakage (cfm/100 ft2 of casing surface area) = CL X

P0.65.  Published leakage rates at generic conditions shall not be submitted.

2. Casing deflection shall not exceed L/200 at +12.0 w.g. in all positive pressure sections

and -12.0 w.g. in all negative pressure sections where L is defined as the panel span.

Panels shall be designed to deflect no more than 1/200 (.0005” per inch) of span under

118�OF�130



CUSTOM ROOFTOP AIR HANDLERS 236401 - 4 
Highlands Building at Pinnacle Hills 11/26/25
Rogers, AR 23002901 Construction Documents

operating design conditions when measured at the panel span.  Casing shall be rated for

1% leakage at 1.5 times the operating pressure with a maximum overall pressure of 12”

wc.

3. The unit shall be constructed on an 8” welded structural tubular steel base. Base tubing

shall be cold-formed carbon steel, electric resistance welded. Equipment using a die-

formed sheet metal base is not acceptable. Formed intermediate cross members shall be

constructed of hot rolled 12-gauge galvanized steel.  After fabrication, the base frame

shall be thoroughly cleaned and coated with high solids, polyamide epoxy paint system for

superior corrosion resistance.

4. Units shipped in multiple sections shall be engineered for ease of field assembly.  Gasket

supplied with the unit shall be a high quality, weather resistant closed-cell EPDM sponge

rubber. Each section shall include a permanent label to aid in proper field assembly.  All

gasket and necessary assembly hardware shall ship loose with unit. Floors shall be

designed to deflect no more than 1/200 of span under operating conditions.

5. Floors

6. Shall be fabricated of 10 gauge aluminum tread plate. All floor sheets shall be isolated

from the base assembly with an EPDM thermal break gasket.

7. Floors shall be insulated with a two-part polyurethane water impervious foam insulation.  If

glass fiber insulation is used, a 20-gauge type 304 stainless steel under liner shall be

provided.

8. Under liner shall be fabricated of 16-gauge G-90 galvanized steel

9. Wall and roof panels

10. Panels shall be 4” thick double wall construction. Panel joints shall be sealed with an

industrial EPDM gasket to form a water and airtight seal.  Air handling manufacturers

using caulk to seal panels must include an owner witnessed field leakage test.  The test

shall require the unit to be field design air flow tested and cabinet leak tested for 1% at 1.5

times the operating pressure.

11. Panels shall be individually removable for service without removing the roof or

compromising the integrity of the cabinet wall. Panels shall be joined with 5/16” bolts that

can be removed and refastened.  Panel attachment with screws is not acceptable. All

panels shall utilize thermal break construction between the exterior panel and the interior

liner and between the panels and the base and roof frames.

12. For long term durability, exterior panels shall be a minimum 16 gauge G90 galvanized

steel

13. Interior liners shall be a minimum 20-gauge G90 galvanized steel. Panel liners shall be of

a single piece construction and attached to the exterior panels with a full thermal break.

E: Field testing is not 
included.
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To allow for cleaning, no fasteners shall be used on the exposed liner surface. Single wall

units are not acceptable.

14. Insulation

15. All wall and roof panels shall be insulated with an injected foam insulation with an R value

of 6.6/inch. Panels shall be designed to deflect no more than 1/200 of span under

operating design conditions when measured at the panel seam. Insulation shall fill the

panel without voids. Panels shall have a minimum 20-gauge G90 galvanized steel solid

interior liner.

16. Access doors shall be provided into all sections of the air-handling unit as indicated in the

plan documents. Doors shall be sized as shown on plan drawings, shall be a minimum 2”

thick with R13 polyurethane foam insulation and shall be double wall construction using

the same material type as the corresponding section.  Doors shall comply with the

requirements of UL 1995 and NFPA 90.  The door frame shall be 0.125” extruded 6063-

T5 aluminum.   Each door shall be mounted with 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.  Doors shall open against

static pressure or shall include a pressure relief feature on the door latch.

17. 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.   One {tool

operated} {key operated} lock shall be provided on each fan section access door.  All

doors shall have a minimum of two latches.  Doors over 72” tall shall have 3 or more

latches.

18. A 10”x12” thermal pane viewing window with one wire mesh safety glass pane and one

clear pane shall be provided. The frame shall have a no-through-metal thermal break

design.  Viewing windows shall be on all doors serving a lighted section.   Windows on

doors exposed to unit mounted UVC light shall use glass that is resistant to UVC

transmission.

19. The entire unit, including walls, roof, doors, joints, and seams shall include thermal break

construction. This construction shall be supported by tested performance producing no

condensation on the exterior surface when the air tunnel temperature is 50°F DB under

the following exterior conditions:

a. (Th – 50) / (Th – Tdp) < 3.4

20. Th = Ambient dry bulb temperature (°F) external to housing

21. Tdp = Ambient dew point temperature (°F) external to housing

2.4      FAN ASSEMBLIES – GENERAL
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A The fan shall be of the size and type specified in the unit schedule.  To assure maximum

performance, fans shall be supplied by a manufacturer specializing in fan design and

production.

1. All fan assemblies shall be designed for heavy-duty industrial applications. Fan framing

assemblies shall be fabricated from structural steel electrically welded to form a rigid,

integral base. Individual fan assemblies shall be independently isolated.

2. All fan drives shall be selected with a minimum 1.3 service factor. Sheaves shall be

machined from a close grain cast iron and dynamically balanced by the manufacturer.

Variable pitch sheaves shall be provided on motors from 1 to 15 horsepower.  Fixed pitch

sheaves shall be provided on motors larger than 15 horsepower. All V-belts shall be

precision molded raw edge construction and shall be oil and heat resistant.

3. All motors shall be NEMA design B with Class F insulation.  Electrical characteristics and

horsepower shall be as specified on the project schedule. All motors shall have a

minimum service factor of 1.15. Motors shall have ball bearings. Motors shall be premium

efficiency ODP type and shall be factory wired to a junction box for field connection. The

motor shall be located within the unit and mounted on an adjustable heavy steel

base.  The motor base shall be fastened securely to the structural steel framing of the fan

assembly.

4. All fans shall meet the minimum efficiency and maximum brake horsepower values as

scheduled.  All fans shall be selected to operate at a point no higher than 90% of the peak

static pressure rating as defined by the fan performance curve at the selected operating

speed.  Manufacturer must ensure maximum fan RPM is below the first critical speed.

Completed assemblies including fan, motor and drive shall be dynamically balanced by

the manufacturer to a 0.157 inches/second or better, filter in reading, in all three planes

and at all bearing supports.

5. All fan assemblies shall be supplied with 2-inch deflection spring isolators in at least four

appropriate points.  Isolators shall be seismic rated to withstand seismic forces in excess

of 1G horizontally and vertically . Spring vibration isolators shall be furnished with a heavy

steel retainer, resilient grommet, and stabilizing fiber reinforced washer and shall be

bolted securely to the fan assembly. Isolation springs shall be color coded for easy

identification.  Isolators shall be mounted to a structural angle on the fan frame assembly.

Spring type thrust restraints shall be supplied on all fans which will travel horizontally

more than ¼” when in operation. Springs shall be sized and adjusted so that the assembly

floats when operating at design conditions.  Isolator attachment to unsupported floor plate

or formed sheet metal supports is not acceptable.

Note: Fans are direct
drive.

D: 1" deflection isolators
at 3 points on FanMatrix
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B Provide direct-drive SWSI airfoil plenum fan(s) designed for industrial duty and suitable for

continuous operation. Fans shall be licensed to bear the AMCA seal for Certified Sound and Air

Performance. AMCA licensed sound certification shall include both inlet and fan outlet sound

power levels. Fan wheels shall be of the non-overloading backward inclined type having airfoil

blades. All wheels are to have a minimum of {9}{12} blades.

C Each fan shall be provided with a factory installed airflow measuring device.  Airflow device to

be mounted out of the direct air stream so as not to affect system static pressure or sound

performance.  Sensor accuracy shall be +/- 3%. Performance shall have been verified in an

AMCA registered air chamber.  Factory installed assembly shall include flow sensors for field

connection to a transducer provided by others.

2.5      FAN ASSEMBLIES – DIRECT DRIVE FAN ARRAY

1. Approved manufacturers:  ClimateCraft, Greenheck, Nortek Air Solutions, Twin Cities Fan

and Blower

B Fan Arrays shall be direct-drive, non-overloading SWSI plenum fans designed for industrial

duty and suitable for continuous operation.

1. Fans shall be arranged in an array using one or more welded structural steel assemblies

and shall be of the size and quantity specified in the unit schedule. Screwed or riveted

frames are unacceptable. Fan assemblies shall be attached directly to base structural

members.

2. Fan wheels shall have a minimum of 12 airfoil blades for superior sound characteristics

and shall be constructed of aluminum to reduce rotational weight and vibration. Fan

blades shall be extruded aluminum for uniformity and improved vibration characteristics.

3. Each fan and motor assembly shall be independently isolated within the structural

assembly using one-inch deflection spring isolators. Isolators shall be mounted in a three-

point arrangement that provides both vertical and horizontal (thrust) isolation and shall not

require field adjustment. If hard mounted or rubber in shear is used in place of internal

spring isolations, external isolation of the entire unit is required. Isolation system shall be

seismic rated

4. A fan inertia base shall be provided, or the fan structure shall exceed an equivalence of 2x

mass of the total rotating parts of the fan array.  Fan and motor assemblies shall be

designed such that no natural frequencies exist within the operating RPM range of the fan,

eliminating the need for “lockout” frequency settings in the variable speed drive.  The

purchasing contractor will be responsible for all costs associated with externally isolating

any unit that does not include individual fan isolation.

5. All fan arrays shall meet the minimum motor efficiency, maximum brake horsepower and

total motor horsepower values scheduled.  All fans shall be selected to operate at a point

D: Piezometric flow
taps on each fan cone 
only. Measuring 
devices by others.
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no higher than 90% of the peak static pressure rating as defined by the fan performance

curve at the selected operating speed.  Manufacturer must ensure maximum fan RPM is

below the first critical speed. Fans shall be Class 2 construction.

6. All fan and motor assemblies shall be dynamically balanced by the manufacturer to a

maximum allowable vibration of 0.040 inches per second at design RPM and a maximum

0.080 inches per second overall vibration limit to bring the fan balance in conformance to

a BV-5 Grade G1 per ANSI/AMCA 204.  In addition, the manufacturer shall insure that no

critical frequencies exist in the fan operating range by varying motor speed in 1Hz

increments from design RPM to 50% of design RPM.

C Motors

1. Electrical characteristics and horsepower shall be as specified on the project schedule.

2. Motors shall be Premium Efficiency per NEMA MG1 Table 12-12 ODP type, shall have

NEMA Class F insulation, shall meet NEMA Standard MD-1 Inverter Duty rating and shall

be designed to withstand 1600V peak voltage spikes and rise times ≥0.1 microseconds.

3. Motors shall have grease lubricated ball bearings designed to deliver a minimum L10 life

of 250,000 hours at full load and the maximum operating RPM of the associated fan.

Grease zerks and spring-loaded grease relief valves shall be provided in each motor to

allow easy bearing lubrication without damaging the seals due to over lubrication.

Permanently lubricated bearings are allowed if a spare motor per array is provided.

4. An N-1 fan array is required.  If one fan fails, the other fans will be able to provide 100%

airflow.

5. For efficient operation in a direct drive application, motors shall be capable of operating

greater than 60HZ to at least the design operating speed of the fan.

6. Motors shall be factory wired to a motor control center for connection to a disconnect

switch or VFD. The motor control center shall include for each motor circuit a control

device providing overload protection, short circuit protection and a manual disconnect

means, and all circuits shall be wired to a common main panel terminal block. {Each

control device shall include an auxiliary output capable of providing remote notification of

a motor failure.}} {Each motor shall be factory wired directly to an individual VFD.} All

motors shall operate at all times and be controlled in unison, maintaining a consistent and

uniform airflow pattern over coils, filters and other devices.

7. Each motor shall be provided with a shaft grounding device to harmlessly bleed potential

induced shaft voltages to ground.

D Options

1. Fan motor removal device to help remove fan motors.
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a. The assembly shall be either a manually operated winch, capable of being easily

moved to any motor location or provide a structural steel I beam for mounting a trolley

to assist in fan motor removal. Trolley assembly shall be provided by AHU

manufacturer. The beam system shall be mounted overhead of the fan and motor.

The beam system shall be supported and mounted to the unit’s base support system.

2. Fan Array Controls

3. Fan arrays shall be controlled using a common control signal, such as the duct static

control signal, to modulate the fan speed.

4. Each fan array in the air handling unit shall be provided with a factory installed airflow

measuring instrument. Every fan in the array will have an airflow measuring device that is

guaranteed by the unit manufacturer to have no impact on the fan airflow performance

and will not increase the fan sound power. The output of the airflow measurement device

on each fan shall be wired by the unit manufacturer back to a central processor mounted

on the cabinet exterior that will add the flow from each fan to provide a total airflow for the

fan array. Using one air flow measuring device and multiplying by the number of fans

provided is not acceptable due to lack of accuracy.

The central processor shall be able to detect and report a fan failure.  Auxiliary contacts

on the motor starters are not acceptable as fans can fail without tripping overloads.

 Current sensors wired into the central processors can be utilized.  Acceptable

manufactures are:  AccAMP series ACSX, CR Magnetics model CR439, Greenheck FMS,

NK Technologies series AS1.

a. Transducers by control contractor.

2.6 FAN SPEED CONTROL

A Each variable air volume supply and return fan array shall be provided with an individual

variable frequency drive as specified under division 16.

B Each variable air volume supply and return fan shall be provided with an individual variable

frequency drive. Drives shall be factory mounted and wired to the motor with adequate

ventilation provided. The VFD shall be self-contained, totally enclosed in a NEMA 1 ventilated

cabinet and capable of operation between 32 and 104 °F (0 and 40 degree °C). The VFD shall

be 95% efficient at 100% rated output power, 60 Hz. The VFD shall be UL listed.

1. Drives shall be mounted in a flush mounted, ventilated panel.

2.7 UNIT SOUND POWER

A Fan sound power levels (dB) for the unit shall not exceed values as specified on the equipment

schedule.

E: Control by Others

E: Not provided, only
fan Piezometric Flow 
taps on each fan 
inlet cone.
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B Unit manufacturer shall provide certified inlet, supply and casing radiated; sound power levels

based on the final unit configuration.

1. COILS

C Provide complete coil section(s) with service access door(s) as shown on the plan

drawings.  Coil connections shall extend through the section casing for ease of installation. Coil

connections must be sealed from both the inside and exterior surfaces of the panel with the

sleeve of the inner seal covering the pipe within the depth of the panel, all to minimize leakage

and condensation.  An integral galvanized steel air seal which completely seals around the coil

casing and extends to the unit pressure bearing surface shall be provided.  Air seals/safing

materials that are mechanically fastened to the inner liner of the cabinet only shall be

constructed of 16 gage materials to match the material type in the appropriate section and shall

be gasketed and have fasteners every 3 inches.

D Multiple, “stacked” coil arrangements must be constructed so as to allow independent removal

of any coil without the removal of another within the coil bank.

E All coils shall meet or exceed the capacities specified on the mechanical schedule and all water

coil performances shall be certified in accordance with the AHRI Forced Circulation Air Heating

and Air Cooling Coil certification program which is based on AHRI Standard 410. Face

velocities shall not exceed those specified on the mechanical schedule.

F All cooling coil sections shall include a double sloped drain pan constructed from 304L stainless

steel. All corners shall be welded watertight. Coils shall rest on stainless steel supports.  The

pan shall have a minimum pitch of 2" from high point to the bottom of the drain outlet

connection, providing at least a 1/8” per foot slope.  The drain pan shall be insulated with a 2-

part sprayed on polyurethane, water impervious foam.  Insulation shall be applied to the entire

under side of the drain pan and coil section base assembly.  If multiple stacked coils are used,

intermediate drain pans are required. Intermediate pans shall be insulated and drained with 3/4”

copper down-comers to the main pan.

G Water coils shall be of a staggered tube design with high efficiency die formed corrugated plate-

type fins for maximum performance.  All coils shall be tested with 400 psig compressed air

under clear water. Coils shall be designed to operate at 300 psig internal pressure and up to

250ºF.  Tubes shall be 5/8" diameter, seamless 0.020” wall copper, mechanically expanded into

full drawn fin collars for a continuous compression bond over the full finned length for high

efficiency performance. Coil casings shall be a minimum 16 gauge galvanized steel.  Coil

casing reinforcements shall be required for fin lengths over 42". Coil fins shall be {0.0075".

Coils shall be serviceable using 0.25" M.P.T. drain and vent taps on the supply and return

headers.  Threaded seamless red brass coil connections shall be brazed to copper supply and

return headers.
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2.9     FILTERS

A Provide complete filter section(s) with filter racks and service access door(s) as shown on the

plan drawings. Holding frames provided for medium efficiency applications will be either

upstream or downstream accessible. Holding frames provided for high efficiency applications

will be upstream accessible, only. Holding frames shall be constructed from heavy gauge

galvanized steel and shall be equipped with polyurethane foam gaskets.  Frames shall be

installed with vertical stiffeners and appropriate frame-to-frame sealant to provide a rigid leak

tight assembly. An integral air seal which completely seals around the filter frame assembly and

extends to the unit pressure bearing surface shall be provided.  Air seals/safing materials that

are mechanically fastened to the inner liner of the cabinet only shall be constructed of 16 gage

materials to match the material type in the appropriate section and shall be gasketed and have

fasteners every 3 inches.

1. Filter fasteners shall be capable of being installed without the requirement of tools, nuts or

bolts.  The holding frame shall be designed to accommodate standard size filters with the

application of the appropriate type fastener.  The filter rack shall be designed to use

standard 24”x24” and 12”x24” filters only.  Odd sized filters are not allowed. Holding frame

assemblies shall be sized to meet or exceed the face area specified by the mechanical

schedule.

B Angle filter racks shall be provided. Angle racks shall be fabricated from a minimum 16 gauge

galvanized steel.  Angle racks shall be applied in medium efficiency filter applications and will

be either upstream or side accessible. Upstream access filter racks shall have one central

access cover per row of filters, centered in the unit for easy access. Side access filter racks

over 72" long shall include an angle center reinforcement support.  Filter racks shall be sized to

meet or exceed the area specified in the mechanical schedule. The filter rack shall be designed

to use standard 24”x20” and 12”x20” filters only.  Odd sized filters are not allowed.

C Gauges

a. A Magnehelic differential pressure gauge shall be provided factory installed for

measuring the pressure drop across each filter bank-single stage. The gauge shall be

a diaphragm-actuated dial type, 4¾" O.D., with white dial, black figures and

graduations and pointer zero adjustment.

D Medium efficiency pleated filters shall be 2” thick, 30% efficient MERV 8 as rated by ASHRAE

Standard 52.1 test methods.  Filter media shall be of the non-woven cotton fabric type.  The

filter shall have an average efficiency of 25-30%.

E High efficiency rigid filters shall be 12” deep, high capacity, pleated, totally rigid disposable

type. Filters shall consist of micro-fine synthetic media laminated to a non-woven backing,

media support grid, contour stabilizers and enclosing frame.  The filter media shall have an

D: FIlters in angle rack are
20x24
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average efficiency of MERV 14 as rated by ASHRAE 52.1 test methods. The enclosing frame

shall be constructed of galvanized steel.  It shall be constructed and assembled in such a

manner that a rigid and durable enclosure for the filter pack is affected. The enclosing frame

shall be equipped with protective diagonal support members on both the entering air and air

leaving sides of the filters. Upstream of the main filter in the same frame provide 2 pleated pre-

filters. The pre-filter media shall be 30% efficient as rated by ASHRAE Standard 52.1 test

methods and shall be of the non-woven cotton fabric type.}

1. 2.10

2.11      DAMPERS

A Mixing box and economizer outdoor air, return air, and exhaust air openings shall be airfoil low-

leak dampers, Damper shall be parallel blade type. The frame shall be fabricated from 16-

gauge galvanized steel. Damper shall meet the leakage requirements of ASHRAE Std. 90.1

and of the International Energy Conservation Code by leaking less than 3 CFM/sq. ft. at 1” of

static pressure and shall be AMCA licensed as a Class 1A damper.

2.16  ENERGY RECOVERY

A. TOTAL ENERGY WHEEL - CONTACT CLIMATECRAFT FOR SPECIFIC SPECIFICATION

2.17      ULTRAVIOLET GERMICIDAL IRRADIATION LAMPS

A {Ultraviolet germicidal irradiation (UVGI) lamps shall be provided.  Lamps shall be installed

such that the entire leaving face of the cooling coil(s) and the drain pan are exposed to the light

in accordance with the GSA 2003 Facilities Standard, HVAC Systems and

Components.  Fixtures shall have been tested, Listed and labeled as UL/C-UL under Category

Code ABQK (Accessories, Air Duct Mounted), UL Standards 153, 1598 & 1995, respectively.

B Each lamp shall contain no more than 8 milligrams of mercury, consistent with current

environmental practices, while producing the specified output at 500 fpm in temperatures of

55°F - 135°F.  Useful lamp life shall be 9,000 hours with no more than a 20% output loss at the

end of one year of continuous use.

C Any windows with visual access to the light shall use protective UVC resistant glass.  Access to

any section with visual access to UVC light shall include automatic kill switches to de-energize

the lamps.}

2.18      ELECTRICAL POWER AND CONTROLS

A Unit operating voltage shall be 460V, 3-phase, 60 Hz.  All wiring and electrical equipment

supplied by the manufacturer shall conform to and be installed in accordance with the

requirements of UL 1995.

1. Provide copper wires, bus bars, and fittings throughout, except internal wire of the control

transformer may be aluminum if copper termination is provided. Identify power supply

terminals with permanent markers.  The maximum temperature of terminals shall not
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exceed 167°F (75°C) when the equipment is tested in accordance with its rating.  Wiring

shall be run in plated flexible metal conduit.

2. Mount a permanent nameplate on the unit to display the manufacturer, serial number and

model number, date of manufacture, horsepower, current rating and voltage.

B Furnish and install electromechanical starters for all electric motors.  Contactors for

electromechanical starters shall be UL recognized for air conditioning and refrigeration (definite

purpose) use and rated in voltage, continuous rated load amperes (RLA) and locked rotor

amperes (LRA). Starters shall include overload protection devices in each of the 3 phases.

C Furnish and install a NEMA 3R non-fused disconnect switch for the supply fan & return

fans.  Disconnect switch (es) to be mounted on the exterior of the unit housing in a flush

mounted, ventilated panel.

D Factory mounted {and wired} reset ionization type smoke detector(s) shall be provided in the

return air stream and discharge air stream.  Smoke detectors shall be compatible for monitoring

by the building’s fire alarm system.

E Each section provided with a service access door, or as indicated on the plan drawings, shall

be equipped with a vapor proof mini-fluorescent service light.  All lights shall be completely

installed and wired to individual a single switch per fan section. All switches shall be wired to

the unit control panel.  All switch boxes shall include a GFCI convenience receptacle. Lights

shall be wired so they are functional whether the main power disconnect is in the on or off

position.

PART 3 - EXECUTION

22.1 3.1      INSTALLATION

A Install in strict accordance with manufacturer’s requirements, shop drawings, and Contract

Documents.

B Equipment rigging and assembly to be supervised by the manufacturer or a manufacturer

certified service organization. Provide for as long a period of time as is necessary to ensure

proper assembly or onsite training but no less than 2 full days.

C Adjust in alignment on concrete foundations, sole plates or other supporting structure.  Level,

grout, and bolt in place.

D Coordinate electrical installation with electrical contractor.

E Coordinate controls with control contractor.

F Provide all appurtenances required ensuring a fully operational and functional system.

3.2      START-UP

A Equipment start-up is to be supervised by the unit manufacturer or a manufacturer-certified

service organization.  Physical connections and start-up are provided by the installing

contractor.  The start-up engineer shall conduct such operating tests as required to ensure that

E: By Others, field
mounted.

D: Separate 120V 
power required for 
lights and outlets

E: By Others
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the unit is operating in accordance with design.  Complete testing of all safety and emergency

control devices shall be made.  The start-up engineer shall submit a written report to the owner

and manufacturer containing all test data recorded as required above and a letter certifying that

the unit is operating properly.

B Provide complete Operation & Maintenance Manuals with descriptive literature, model, and

serial number of all equipment, performance data, manufacturer’s instructions for operating and

maintenance, lubrication recommendation and schedule, and winter shutdown procedure.

_____________________________________________________________________________

END OF SECTION  236401
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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

SERIAL NUMBER UNIT TAG REQUESTED SHIP DATE
31119
31120

RTU-1
RTU-2

HOG Pinnacle

Harrison Energy Partners

Signed:
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