
Power  Roof  Ventilator/Fans  

Installation,  Operation,  and Maintenance  Manual  

 

 
 

 

Curb Mount Utility Set Up-blast Centrifugal Fan Square Inline 
 

Down-blast Centrifugal Fan Utility Set Axial Fan 

 

 

 
Read and Save these  instructions : This document is the property of the owner of this equipment and is 

required for future maintenance. Leave this document with the owner when installation or service is 

complete. 

 
 
 
 

 

A0011032 

October 2025 Rev. 36

 
 

 
 

 
 

 
 

RECEIVING AND INSPECTION 

Upon  receiving  unit,  check  for  any  interior  and exterior  damage,  and if  found,  report  it  immediately 

to the carrier. Check that all accessory items are accounted for and free of damage. Turn the 

blower wheel by hand to verify free rotation and check the damper (if supplied) operates freely.  

WARNING!!  

Installation  of  this  ventilator  should  only  be performed  by a qualified  professional  who  has read 

and understands these instructions and is familiar with proper safety precautions. Improper 

installation poses serious risk of injury due to electric shock, contact with rotating equipment, 

and other potential hazards. Read this manual thoroughly before installing or servicing this 

equipment. ALWAYS disconnect power prior to working on fan.  
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WARRANTY 
This equipment is warranted to be free from defects in materials and workmanship, under normal use and service, 

for a period of 2-years from date of shipment. This warranty shall not apply if: 

1. The equipment is not installed by a qualified installer per the MANUFACTURERôS installation instructions 

shipped with the product. 

2. The equipment is not installed in accordance with Federal, State, and Local codes and regulations. 

3. The equipment is misused, neglected, or not maintained per the MANUFACTURERôS maintenance 

instructions. 

4. The equipment is not installed and operated within the limitations set forth in this manual. 

5. The invoice is not paid within the terms of the sales agreement. 

The MANUFACTURER shall not be liable for incidental and consequential losses and damages potentially 

attributable to malfunctioning equipment. Should any part of the equipment prove to be defective in material or 

workmanship within the 2-year warranty period, upon examination by the MANUFACTURER, such part will be 

repaired or replaced by MANUFACTURER at no charge. The BUYER shall pay all labor costs incurred in 

connection with such repair or replacement. Equipment shall not be returned without MANUFACTURERôS prior 

authorization, and all returned equipment shall be shipped by the BUYER, freight prepaid to a destination 

determined by the MANUFACTURER. 

For questions about installation, warranty, or service, go to support.captiveaire.com  or for more information. 

 

GENERAL INFO 

Certifications  
 

Axial  Downblast  Fans 

Å ETL Listed under 102628244PRT-001 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with CSA Std. C22.2 No 113 

Å AMCA 210 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

Centrifugal  Downblast  Fans 

Å ETL Listed under 102628244PRT-001 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with CSA Std. C22.2 No 113 

Å AMCA 210 and 300 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

Centrifugal  Upblast  Fans 

Å ETL Listed under 102628244PRT-001 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with CSA Std. C22.2 No 113 

Å ETL Listed under 103336443COL-001 

(DU12HFA through DU360HFA) 

Å Complies with ULC-S645 (DU12HFA 

through DU360HFA) 

Å AMCA 210 and 300 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

Direct  Drive  Inline  

Å ETL Listed under 103336443COL-001 

(SIF Stainless Steel) 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with CSA Std C22.2, No 113 

Å AMCA 210 and 300 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

General  and Restaurant  Duty  Utility  Set 

Å ETL Listed under 103336443COL-001 

& 102628244PRT-001 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with ULC-S645 Standards 

Å Complies with CSA Std C22.2, No 113 

Å AMCA 210 and 300 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

Up-Blast  Centrifugal  Utility  Set 

Å ETL Listed under 103336443COL-001 

& 102628244PRT-001 

Å Complies with UL705 (Electrical Stan-

dards) 

Å Complies with ULC-S645 Standards 

Å Complies with CSA Std C22.2, No 113 

Å AMCA 210 and 300 Tested 

Å Meets California Energy Commissions 

(CEC) Title 20 Regulations 

http://support.captiveaire.com/
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INSTALLATION  
It is imperative that this unit is installed and operated with the designed airflow and electrical supply in 

accordance with this manual. For technical support, refer to ñTechnical Support Informationò on 

page 56 for more information. 

 

Mechanical  
 

Site  Preparation  

1. Provide clearance around installation site to safely rig and lift equipment into its final position. Refer to 

Figure 1  for lifting point locations. Supports must adequately sustain equipment. Refer to manufac-

turerôs estimated weights. 

2. Consider general service and installation space when locating unit. 

3. Locate unit close to the space it will serve to reduce long, twisted duct runs. 

4. The fan discharge must be located at least 10 feet away from any supply intakes. The fan discharge 

shall be in accordance with the applicable building code provisions. 

5. Inline fans can be interior mounted, motors shall be located outside of the exhaust air-stream. 

6. Interior mounted fans must have a grease drain that is piped to an approved grease reservoir. 

7. Interior mounted fans are considered part of the duct system. Clearance to combustibles must always 

be maintained. If necessary, the fan may be wrapped to maintain the duct system fire rating. 

NOTE: When required,  a drip  pan will  be installed  by others. 

CAUTION: Never Lift Fans From Shafts and Bearings.  

Figure  1 - Recommended  Lifting  Points  
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Roof  Mounting  

Ventilators are designed for installation on top of a prefabricated or factory-built roof curb. If an up-blast fan 

is used for kitchen hood exhaust, ensure discharge is at least 40ò above the roof surface in accordance 

with NFPA 96. Refer to Authority Having Jurisdiction (AHJ) requirements prior to installation. Follow 

manufacturerôs instructions for proper curb installation. 

1. If a backdraft damper is required, it should be secured within the curb using sheet metal screws to the 

bottom of a damper box or damper support flanges located below the roof deck. 

CAUTION: NFPA 96 RECOMMENDS THAT DAMPERS SHOULD NOT BE INSTALLED WHEN 

EXHAUSTER IS USED FOR REMOVAL OF SMOKE AND GREASE LADEN VAPORS FROM 

COMMERCIAL KITCHEN EQUIPMENT. CONSULT STATE AND LOCAL  CODES FOR DETAILED 

REQUIREMENTS. 

2. On an up-blast fan, normally the power cord is brought through the conduit tube located on the top skirt 

on the outside of the unit. 

3. Curb to substrate installation: Secure curb flange to substrate using suitable hardware (not furnished). 

Refer to Table 1 and Table 2  for hardware details. 

4. Fan to curb installation: Use 1/4ò-14 x 2ò galvanized self-drilling screws. 19ò through 40ò fan bases use 

a minimum of 12 screws (3 per side). 44ò fan bases use a minimum of 16 screws (4 per side). 

5. Before connecting power source to the fan motor, verify power line wiring is de-energized. Check that 

the power source is compatible with the requirements of your equipment. 

6. Connect power supply wiring to the motor as indicated on the motor nameplate or terminal box cover. 

7. Before powering up fan, check ventilator wheel for free rotation. 

8. Re-install motor cover. Check all fasteners for tightness. 

9. A drain pipe is provided for single-point drainage of water and residue on up-blast fans. The drain pipe 

should be positioned towards the roof slope. Some means for collection of this residue must be 

provided, either a container directly under the trough or use of an adapter and pipe to carry the residue 

to a remote collection point. An optional downspout and grease collection box is available as an 

accessory item for up-blast fans. 

Wall  Mounting  

Refer to Authority Having Jurisdiction (AHJ) requirements prior to installation. Follow manufacturerôs 

instructions for proper curb installation. 

1. The same instructions, warnings, and notes found under Roof Mounting section will apply. Follow 

steps 1-9 from above, with additional mounting information below. 

2. Masonry  Wall/Steel  Studs:  Around the wall opening, install an angle iron frame at least 2ò x 2ò x 1/4ò. 

Frame should be approximately 1/2ò smaller than the inside base dimension of the ventilator. For 

masonry, secure the lead cinch type anchors with non-ferrous bolts (3 per side). For steel, use self-

drilling screws (3) per side. The ventilator should be mounted to the mounting angle iron frame with 

self-tapping sheet metal screws (3 per side). 

3. Wood Sidings:  Around the wall opening, install a wooden frame 2ò high x 2ò wide. Frame should be 

approximately 1/2ò smaller than the inside base dimension of the ventilator. Secure with counter-sunk 

expansion type lag bolts (3 per side). The ventilator should then be mounted to the mounting frame 

with square head wood screws (3 per side) 3/8ò minimum. 

4. Steel wall mount brackets are also available as a factory option for the fan. 

5. The mounting flange connections should be coated with a suitable caulking compound or an approved 

waterproof mastic sealer. 

6. Wall mount application is not recommended for fans greater than 24ò wheel with 2 HP motor (1 or 3 

phase); 24ò wheel with 3 HP motor (3 phase only). 

IMPORTANT:  OSHA REGULATIONS REQUIRE THE VENTILATOR TO BE MOUNTED AT LEAST 

EIGHT (8) FEET ABOVE GROUND OR FLOOR LEVEL.  
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Curb  and Ductwork  

This fan was specified for a specific CFM and static pressure. The ductwork attached to this unit will signifi-

cantly affect airflow performance. Flexible ductwork and square elbows should not be used. Also, transi-

tions and turns in ductwork near the fan inlet will cause system effect and will drastically increase the static 

pressure and reduce airflow. There must be at least 3 duct diameters of straight duct leading to the 

inlet and outlet of the exhaust fan. Follow SMACNA guides and recommendations for the remain -

ing duct run. Fans designed for rooftop installation should be installed on a prefabricated or factory-built 

roof curb. Follow curb manufacturerôs instructions for proper curb installation. 

An example of a curb installation: Curbs should be secured to structural members, such as wooden studs, 

steel studs, or concrete. The curb should be installed to the roof and/or wall using appropriate type and 

size fasteners. Refer to Table  1 for minimum hardware requirements, refer to Table 2 for quantity per curb 

flange. Always use suitable fasteners (not furnished) and quantity recommendations. 

Refer to Figure  2 and Figure  3 for installation details. The fan should be installed on a curb and/or rail. 

Caulking, flashing, and sealing of wall/roof penetration done by contractor or installer. 

Verify that the duct connection and fan inlet are properly aligned and sealed. The fan base is secured to 

the curb with 1/4ò-14 x 2ò galvanized self-drilling screws. Use a minimum of 12 screws (3 per side) for units 

with base sizes 19ò through 40ò. Use a minimum of 16 screws (4 per side) for units with a base size of 44ò. 

Shims may be required depending upon curb installation and wall/roofing material. Check all fasteners for 

tightness. 

Figure  2 - Curb  Mount  Details  
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Figure  3 - Minimum  Edge Distance  and Penetration  Details  
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Table 1 - Minimum  Hardware  Requirements  

 

 
CURB 

 

Material  Minimum  Hardware  Specifications  
Minimum  Thread 

Penetration  

Minimum  Edge 

Distance  

Wood - Minimum G.42 
Zinc Plated Steel Hex Head Lag Screw 

3/8ò x 2-1/2ò with 3/8ò washer 
2ò 1-1/2ò 

Concrete - 2500 Minimum 

PSI 

Hilti Kwik Bolt 
3/8ò Diameter TZ2 Expansion Anchor with 3/8ò washer 

2-5/16ò 3ò 

Steel 

(Studs/Roof Truss) 
Dril-Flex Self-Drilling Screws 

1/4ò-14 Min. 1/2ò Through with 1/4ò washer 
12 Gauge or 
1/8ò Thick 

3/8ò 

EDGE 
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ROOF 
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Table  2 - Curb  to  Deck  Minimum  Fastener  Quantity  
 

Fan Base  Size Hardware  Quantity  Wood  
Hardware  Quantity 

Concrete  
Hardware  Quantity  Steel  

19ò 12 (3 per side) 12 (3 per side) 12 (3 per side) 

21ò 12 (3 per side) 12 (3 per side) 16 (4 per side) 

24-3/4ò 16 (4 per side) 16 (4 per side) 20 (5 per side) 

26ò 20 (5 per side) 20 (5 per side) 24 (6 per side) 

28ò 20 (5 per side) 20 (5 per side) 24 (6 per side) 

33ò 24 (6 per side) 24 (6 per side) 28 (7 per side) 

40ò 28 (7 per side) 28 (7 per side) 36 (8 per side) 

44ò 40 (10 per side) 36 (9 per side) 44 (11 per side) 

 

Fan Base  Size Hardware  Quantity  Wood  
Hardware  Quantity 

Concrete  
Hardware  Quantity  Steel  

41ò x 27ò 
Long Side 14 (7 per side) 

Short Side 10 (5 per side) 

Long Side 14 (7 per side) 

Short Side 10 (5 per side) 

Long Side 16 (8 per side) 

Short Side 12 (6 per side) 

59ò x 27ò 
Long Side 22 (11 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 12 (6 per side) 

61ò x 27ò 
Long Side 22 (11 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 12 (6 per side) 

64ò x 27ò 
Long Side 24 (12 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 10 (5 per side) 

Long Side 20 (10 per side) 

Short Side 12 (6 per side) 

45ò x 31ò 
Long Side 20 (10 per side) 

Short Side 12 (6 per side) 

Long Side 18 (9 per side) 

Short Side 12 (6 per side) 

Long Side 22 (11 per side) 

Short Side 14 (7 per side) 

74ò x 31ò 
Long Side 28 (14 per side) 

Short Side 12 (6 per side) 

Long Side 24 (12 per side) 

Short Side 12 (6 per side) 

Long Side 24 (12 per side) 

Short Side 14 (7 per side) 

52ò x 42.5ò 
Long Side 22 (11 per side) 

Short Side 20 (10 per side) 

Long Side 20 (10 per side) 

Short Side 18 (9 per side) 

Long Side 22 (11 per side) 

Short Side 22 (11 per side) 

94ò x 42.5ò 
Long Side 28 (14 per side) 

Short Side 20 (10 per side) 

Long Side 24 (12 per side) 

Short Side 18 (9 per side) 

Long Side 24 (12 per side) 

Short Side 22 (11 per side) 

62ò x 51ò 
Long Side 22 (11 per side) 

Short Side 20 (10 per side) 

Long Side 20 (10 per side) 

Short Side 20 (10 per side) 

Long Side 20 (10 per side) 

Short Side 20 (10 per side) 

108ò x 51ò 
Long Side 34 (17 per side) 

Short Side 20 (10 per side) 

Long Side 28 (14 per side) 

Short Side 20 (10 per side) 

Long Side 28 (14 per side) 

Short Side 20 (10 per side) 

NOTE: Fan to  Curb  Installation:  Use 1/4ò-14 x 2ò self -drilling  screws.  Use a minimum  of  12 screws 

(3 per side) for 19ò through 40ò fan bases. Use a minimum of 16 screws (4 per side) for 44ò fan 

bases.  



10 

 

 

Duct  Routing  

Figure  4 - Examples  of  Duct  Routing  
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Up-blast  Wall  Mount  Details  

Drill pilot holes into the bracket. 

Secure wall mount bracket to the wall. Refer to Table 1 for hardware details. 

Use at least (3) suitable fasteners (not furnished) per side. 

Wall bracket fits into base of fan. 

Use self-drilling screws to attach unit to the wall mount bracket. 

* ñBò dimension = 5ò when used with damper. 

** Centered in wall mount. 

Figure  5 - Wall  Mount  Bracket  
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Up-blast  Through  Wall  Mount  Details  

Standard curb fits into base of fan. 

Refer to ñCurb and  Ductworkò on page 7 for curb installation details. 

Use self-drilling screws when attaching unit to curb. 

Flashing and sealing of wall penetration done by contractor or installer. 

For use with fans up to: 24ò Wheel 2 HP - 1 Phase Maximum; 24ò Wheel 3 HP - 3 Phase Maximum 
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Figure  6 - Through  Wall  Mount  Details  
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Up-blast  Roof  Mount  Installation  

Normal temperature test ï The exhaust fan must operate continuously while exhausting air at 300°F 

(149°C) until all fan parts have reached thermal equilibrium, and without any deteriorating effects to the fan 

which would cause unsafe operation. 

Abnormal flare-up test ï The exhaust fan must operate continuously while exhausting burning grease 

vapors at 600°F (316°C) for a period of 15 minutes without the fan becoming damaged to any extent that 

could cause an unsafe condition. 

Pitched curbs are available. Specify pitch when ordering, for example: 7/12 Pitch = 30° Slope 

Figure  7 - Up-blast  Roof  Mount  Details  
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Down -blast  Installation  
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Pitched curbs are available. Specify pitch when ordering, for example: 7/12 Pitch = 30° Slope. 

Figure  8 - Down -Blast  Details  
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Typical  Hinge  Kit  - Centrifugal  Up-blast  

Hinge Kit Field Installation 

Attention:  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  

1. If parts are not already assembled, refer to Figure  9 for assembly instructions. Assemble the fan plate 

and curb plate with hardware, as shown in Figure 9  Detail ñAò and Detail ñBò. 

2.  Line up fan base edge to inside edge of fan plate, as shown in Figure  9 Detail ñCò. Refer to Figure  10 

for positioning fan plate on fan base. Use provided notches. 
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3. Secure the fan plate to the fan base using sheet metal screws (#14 x 3/4ò ï qty 12). If the screws 

interfere  with  the curb,  run  the screws  from  the inside  of  the fan base . Refer  to  Figure  9 Detail 

ñDò. Verify hardware does not interfere with curb when fan swings open or closed. 

4. Secure the curb plate to the curb using sheet metal screws (#14 x 3/4ò ï qty 12), Figure  9 Detail ñCò. 

Verify all parts and hardware are secure and tight. Verify that the fan and base swings open properly, 

see Figure 10 . 

 
Å Left/Right Fan Plates - Qty 2 

Å Left/Right Curb Plates - Qty 2 

Parts  List  

Å Whiz Nuts - Qty 6 

Å Whiz Bolts - Qty 2 

 
Å Sheet Metal Screws 

(#14 x 3/4ò) - Qty 24 

Figure  9 - Typical  Hinge  Kit  Fan Plate  and Curb  Plate Details  

NOTCH 

WHIZ 

DETAIL "A" 
 
 

 
WHIZ 
NUTS 

 
 

 

NOTCH NOTCH 

 DETAIL "B" 

 
WHIZ 
NUTS 

 

NOTCH 

WHIZ 
NUT  

 
FAN 
PLATE 
(RIGHT) 

WHIZ 
BOLT 

 
NOTCH 

CURB 
PLATE 
(RIGHT) 

WHIZ 
BOLT 

 

 
NOTCH 

 
CURB 
PLATE 
(LEFT) 

NUT 
 
 

 
FAN 
PLATE 
(LEFT) 

 
 
 
 
 
 

 
FAN BASE 
EDGE 

DETAIL "C" 

 
FAN BASE 

 
 

 
SECURE WITH SHEET 
METAL SCREWS 

 
INSIDE EDGE OF FAN PLATE 

 
 
 

 
RUN 

SCREW 
FROM 
INSIDE 

DETAIL "D" 
 
 

 
FAN BASE 

CURB 

 
 
 
 
 
 
 
 

 
RUN SCREW 

FROM OUTSIDE 



Attention!  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  
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Figure  10 - Centrifugal  Up-blast  Hinge  Kit  Installation  Details  
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Heavy Duty  (HD) Hinge  Kit  Installation  

Hinge Kit Field Installation 

Attention:  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  

1. If parts are not already assembled, refer to Figure  11 for assembly instructions. Assemble the fan 

plate and curb plate with hardware, as shown in Figure 11  Detail ñAò and Detail ñBò. 

2. Secure the hinged backplate to the curb with provided hardware, refer to Figure  12 Detail ñBò. 

3. Line up fan base edge to inside edge of fan plate, as shown in Figure  11 Detail ñCò. Refer to Figure  12 

detail ñAò for positioning fan plate on fan base. 

4. Secure the fan plate to the fan base using provided hardware (1/4ò-20 ï qty 11). If the screws 

interfere  with  the curb,  run  the screws  from  the  inside  of  the fan base . Refer  to  Figure  11 Detail 

ñDò. Verify hardware does not interfere with curb when fan swings open or closed. 

5. Secure the curb plate to the curb using provided hardware (1/4ò-20 ï qty 9), Figure 11  Detail ñCò. 

Verify all parts and hardware are secure and tight. Verify that the fan and base swings open properly, 

see Figure 12 . 

 
Å Left/Right Fan Plates - Qty 2 

Å Left/Right Curb Plates - Qty 2 

Parts  List  

Å 3/8ò-16 Whiz Nuts - Qty 6 

Å 3/8ò-16 Whiz Bolts - Qty 2 

 
Å 1/4ò-20 Whiz Bolts - Qty 20 

Å 1/4ò-20 Whiz Bolts - Qty 20 

Figure  11 - HD Hinge  Kit  Fan Plate and Curb  Plate Details  
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Attention!  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  
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Figure  12 - Heavy Duty  (HD) Hinge  Kit  Installation  Details  

CLOSED POSITION 
 
 

 
FAN 

OPEN POSITION 

 
 

GREASE 
PIPE 
(OPTIONAL) 

 
 

 
DETAIL ñAò 

 

 
GREASE 
BOX 
(OPTIONAL) 

 

 
CURB 

 
 
 
 

 
FAN BASE 

DETAIL "A"  
FAN 
PLATE 
(LEFT) 

 

 
FAN 

 

 
DETAIL ñBò 

 
 

 
CURB PLATE 
(LEFT) 

 
 
 

 
DETAIL "B" 

 
HINGED BACKPLATE INSTALLED 
ON HEAVY DUTY HINGES 

(HD-HBKIT-01) 
 
 

 
HINGE BACK 

PLATE 9" x 9" 
 
 
 
 

 
SEE NOTE FOR 
HINGE PART 
NUMBERS 

 
 
 
 
 
 
 

 
CURBS UNDER 31-1/2" = HBKIT-01 
CURBS 31-1/2" TO 38-1/2" = HD-HBKIT-01 
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Heavy Duty  (HD)/Extended  Locking  Hinge  Kit  Installation  

Hinge Kit Field Installation 

Attention:  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  

1. If parts are not already assembled, refer to Figure  13 for assembly instructions. Assemble the fan 

plate and curb plate with hardware, as shown in Figure 13  Detail ñAò and Detail ñBò. 

Secure the hinged backplate to the curb with provided hardware, refer to Figure  14 Detail ñBò. 

Line up fan base edge to inside edge of fan plate, as shown in Figure  13 Detail ñCò. Refer to Figure  14 

detail ñAò for positioning fan plate on fan base. Use provided notches. 

2. 

3. 
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NOTCH 

 
HIZ 

3/8" WHIZ 
NUTS 3/8" 

NOTCH 
BO 

FAN 
PLATE 
(RIGHT) NOTCH 

CURB 
PLATE 
(RIGHT) 

 
 

 
 

4. Secure the fan plate to the fan base using provided hardware (see parts list). If the  screws  interfere 

with the curb, run the screws from the inside of the fan base . Refer to Figure 13  Detail ñDò. 

Verify hardware does not interfere with curb when fan swings open or closed.  

5. Secure the curb plate to the curb using provided hardware (see parts list), Figure  13 Detail ñCò. Verify 

all parts and hardware are secure and tight. Verify that the fan and base swings open properly, see 

Figure 14 . 

6. For the extended locking hinge kit, follow the recommended mounting pattern in Figure  13 Detail ñEò. 

* The HD kit requires 22 whiz nuts and bolts. The Extended kit requires 27 whiz nuts and bolts. 
 

 
Å Left/Right Fan Plates - Qty2 

Å Left/Right Curb Plates - Qty 2 

Parts  List  

Å 3/8ò-16 Whiz Nuts - Qty 6 

Å 3/8ò-16 Whiz Bolts - Qty 2 

 
Å 1/4ò-20 Whiz Bolts* - Qty 22/27 

Å 1/4ò-20 Whiz Nuts* - Qty 22/27 

Figure  13 - HD/Extended  Locking  Hinge  Kit  Fan Plate and Curb  Plate Details  
 
 
 
 
 

3/8" W 
NUT 

DETAIL "A" 
 
 
 
 

 
WHIZ 

LT 

 

 
3/8" WHIZ 
BOLT 

 
DETAIL "B" 

 
3/8" WHIZ 

NUTS 

 
 
 

 
WHIZ 
NUT 

 
 

 

CURB 
PLATE 
(LEFT) 

FAN 
PLATE 
(LEFT) 

 
 

 
SECURE WITH 
1/4" WHIZ NUTS 
AND BOLTS 

 
 

 
SECURE WITH 
1/4" WHIZ NUTS 
AND BOLTS 

DETAIL "C" 
 
 

 
RUN 
BOLT 
FROM 
INSIDE 

DETAIL "D" 
 

 
FAN BASE 

 

 

DETAIL "E" 
 

NOTCH 

NOTCH 

 
 
 

 
NOTCH NOTCH 

 
CURB 

NOTCH 

NOTCH 



Attention!  Installer  Must  Supply  Enough  Electrical  Cord  to  Allow  the  Fan to  Swing  Open.  
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Figure  14 - Heavy Duty  (HD) Locking  Hinge  Kit  Installation  Details  
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Typical  Grease Box  Installation  

Grease Box Field Installation 

1. Mark a mounting location 3ò from the top of the curb for the grease box cover. Refer to Figure  15 

Detail ñAò. 

Secure grease box cover to the curb using provided sheet metal screws (qty 3). Refer to Figure  15 

Detail ñBò. 

Slide the grease box into the grease box cover lip. Refer to Figure  15 Detail ñCò. 

Install grease pipe into grease box cover. Refer to Figure 15  Detail ñDò. 

2. 

3. 

4. 
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Figure  15 - Typical  Grease Box  Installation  
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Figure  16 - Grease Box  Installed  
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Up-blast  Utility  Set Installation  

Normal temperature test belt drive ï The exhaust fan must operate continuously while exhausting air at 

350°F (176°C) until all fan parts have reached thermal equilibrium, and without any deteriorating effects to 

the fan which would cause unsafe operation. 

Normal temperature test direct drive ï The exhaust fan must operate continuously while exhausting air at 

350°F (176°C) until all fan parts have reached thermal equilibrium, and without any deteriorating effects to 

the fan which would cause unsafe operation. 

Direct driveshaft diameter may change due to motor selected Horsepower (HP)/frame size. 
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Features 

Roof Mounted Fans 

Restaurant Model 

UL705 

High Heat Operation Direct Drive 350°F (176°C) 

High Heat Operation Belt Drive 350°F (176°C) 

Heat Slinger 

Grease Classification Testing 

2ò Drain 

Motor Weather Cover 

Fully Sealed Scroll Housing 

Scroll Access Door 

Flange 1 = 1/4ò-11 through 20ò 

Flange 2 = 2ò-24 through 36ò 

Options 

Grease Box 

Shaft Seal 

Vibration Isolators 

Extension 

Inlet Adapters 

Inlet Riser 

Support Rails 

Rain Cap 

Curb Mounted Sled with 

Vibration Isolators (DD only) 

Curb Mounted Sled with Vibration Isolator 

and Down Oriented Starter Duct (DD Only) 

Figure  17 - Up-blast  Utility  Set Installation  
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Refer to ñCurb and Ductworkò on page 7 for duct installation details. 

 
 



Up-blast  Utility  Set Inlet  Options  

Figure  18 - Up-blast  Utility  Set Inlet  Options  
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BIXX-DWXXFRISER 
Assembly. 

 
Bolt DWXXRERI2PCS Rings 
To Scroll Once Sealed. 

 
 

 
Bolt BIXXINRING Ring 
To Scroll Once Sealed. 

 
Discharge. 

 
 

 
Whiz Bolt. 

 

 
Fan Manufacturer's 
Standard 
Duct Diameter. 

 
Inlet. 

Inlet. 
 

 
Seal B.H.C With 
SIL - BOND 
RTV 4500 Only. 

 
 

 
Seal B.H.C With 
SIL - BOND 
RTV 4500 Only. 

 

Fan 

Size 

Duct 

Diameter  
Inlet  Connection  Inlet  Rings  Quantity  Duct  Riser  Quantity  Whiz Bolt  Quantity  

11 12ò BI11-DW12FRISER A0028896/ 

DW12RERI2PCS 
2 DW12RISER 1 A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

13 14ò BI13-DW14FRISER A0028897/ 

DW14RERI2PCS 
2 DW14RISER 1 A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

15 16ò BI15-DW16FRISER A0028898/ 

DW16RERI2PCS 
2 DW16RISER 1 A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

18 20ò BI18-DW20FRISER A0028900/ 

DW20RERI2PCS 
2 DW20RISER 1 A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

20 20ò BI20-DW20FRISER A0028901/ 

DW20RERIUSBI202PCS 
2 DW20RISER 1 A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

24 24ò BI24-DW24FRISER A0028904/ 

DW24RERIUSBI242PCS 
2 DW24RISER 1 A0005678/ 

3/8ò-16 x 1-1/2ò 
8 

30 24ò BI30-DW24FRISER A0028905/ 

DW24RERIUSBI302PCS 
2 DW24RISER 1 A0005678/ 

3/8ò-16 x 1-1/2ò 
8 

36 30ò BI36-DW30FRISER A0030879/ 

DW30RERIUSBI362PCS 
2 DW30RISER 1 A0005678/ 

3/8ò-16 x 1-1/2ò 
8 

11 12ò A0023766/BI11INRING N/A N/A A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

13 14ò A0023767/BI13INRING N/A N/A A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

15 16ò A0023768/BI15INRING N/A N/A A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

18 20ò A0023769/BI18INRING N/A N/A A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

20 20ò A0023770/BI20INRING N/A N/A A0005696/ 

1/4ò-20 x 1-1/2ò 
8 

24 24ò A0023771/BI24INRING N/A N/A A0005678/ 

3/8ò-16 x 1-1/2ò 
8 

30 24ò A0023772/BI30INRING N/A N/A A0005678/ 

3/8ò-16 x 1-1/2ò 
8 

36 30ò A0023773/BI36INRING N/A N/A A0005678/ 

3/8ò-16 x 1-1/2ò 
8 



Inlet  Service  Duct  Option  

Service duct kits allow a quick disconnect between the fan inlet and duct system. Refer to ñCurb and 

Ductworkò on page 7 for duct installation details. 

1. 

2. 

3. 

4. 

5. 

Service duct kits come with (2) 7ò long duct sections, (8) riser rings, and installation hardware. 

Service duct flanges must be sealed with 3M Barrier 2000+. 

Once sealed, the service duct is secured using bolt together riser rings. 

The first 7ò long duct section can be welded directly to existing duct systems. 

If connecting to fan Manufacturerôs factory duct, the first 7ò long duct section may or may not be used. 
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You may connect fan Manufacturerôs standard duct directly to service duct using V-bands. 

Figure  19 - Inlet  Service  Duct  Option  

BIXX-DWXXFRISER 

 
BIXX-DWXXFRISER 
Assembly. 

 

 
DWXXSERVICEDUCT. 

 
 

 
Fan Manufacturer's 

Bolt DWXXRERI2PCS Rings 
To Scroll Once Sealed. 

 
 

 
3M Fire Barrier 

2000 Plus 
AX# A0003489. 

 
Whiz Bolt. 

 
DWXX07LT 

Assembly - Connection 
To Fan Inlet. 

Whiz Nut. 
 
 
 
 
 

 
DWXX07LT 
Removable 

Standard Factory 
Duct Diameter. 

Not Used When Connecting 
To Fan Manufacturer's 

Duct Systems. 

Welded To Existing BI Duct, 
Not Used When Connecting 

To Fan Manufacturer's 

Duct Systems. 

Service Duct. 

DWXXRERI2PCS. 

 
BIXX-DWXXFRISER 
Assembly. 

DWXXSERVICEDUCT. 
 
 
 

 
Service Duct Used 
To Disconnect The 
Fan From The Duct 

System. 

 
7.00 

 

Fan 

Size 

Duct 

Diameter  

Inlet  Connection 

Assembly  
Duct  LT Quantity  Riser  Rings  Quantity  

Whiz  Bolt 

(Inches)  
Quantity  

Whiz  Nut 

(Inches)  
Quantity  

11 12ò 12SERVICEDUCTKIT DW1207LT 2 A0028896/ 

DW12RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

13 14ò 14SERVICEDUCTKIT DW1407LT 2 A0028897/ 

DW14RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

15 16ò 16SERVICEDUCTKIT DW1607LT 2 A0028898/ 

DW16RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

18 20ò 20SERVICEDUCTKIT DW2007LT 2 A0028900/ 

DW20RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

20 20ò 20SERVICEDUCTKIT DW2007LT 2 A0028900/ 

DW20RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

24 24ò 24SERVICEDUCTKIT DW2407LT 2 A0028903/ 

DW24RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

30 24ò 24SERVICEDUCTKIT DW2407LT 2 A0028903/ 

DW24RERI2PCS 
8 A0023684/ 

1/4ò-20 x 1ò 
16 A005690/ 

1/4ò-20 
16 

36 30ò 30SERVICEDUCTKIT DW3007LT 2 A0030878/ 

DW36RERI2PCS 
8 A0024297/ 

3/8ò-16 x 1ò 
16 A005688/ 

3/8ò-16 
16 



Up-blast  Utility  Set 

Figure  20 - Discharge  Extension  Options  
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ASSEMBLY. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SCROLL 

 
SEAL USING 

SILICONE 

 

 
BIXXEXTASY 

 

 
1/4" - 20 X 1" 
WHIZ BOLTS 

 
BIXXDISCOVER 

 
 

 
1/4" x 1" 

R-10480 GASKET 
 
 

 
1/4" - 20 

WHIZ NUTS 

Hardware  Counts  

Hardware  # Bolt/Nut  Hardware  Quantity  

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 8 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 8 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 8 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 12 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 12 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 12 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 12 

1/4ò-20 x 1ò (92323A518)/1/4ò-20 (94831A029) 14 

 

BI - Discharge  Extension  

Fan Size Rain Cap #  Nozzle # Extension  # L W H Cover  # 

11 BI11RAINCAPASY BI11DSNZASY BI11EXTASY 12ò 11ò 24ò BI11DISCOVER 

13 BI13RAINCAPASY BI13DSNZASY BI13EXTASY 14ò 12ò 24ò BI13DISCOVER 

15 BI15RAINCAPASY BI15DSNZASY BI15EXTASY 16ò 13ò 24ò BI15DISCOVER 

18 BI18RAINCAPASY BI18DSNZASY BI18EXTASY 19ò 15ò 24ò BI18DISCOVER 

20 BI20RAINCAPASY BI20DSNZASY BI20EXTASY 21ò 15ò 24ò BI20DISCOVER 

24 BI24RAINCAPASY BI24DSNZASY BI24EXTASY 26ò 17ò 24ò BI24DISCOVER 

30 BI30RAINCAPASY BI30DSNZASY BI30EXTASY 32ò 19ò 24ò BI30DISCOVER 

36 BI36RAINCAPASY BI36DSNZASY BI36EXTASY 39ò 23ò 24ò BI26DISCOVER 

 



High Velocity Discharge Nozzle Mounting Instructions  
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1. Secure the nozzle to the discharge of the fan using USBIXXDISCOVER. 

2. Secure unistrut to each end of the fan sled, symmetrically, using provided 5/16ò hardware. 

3. Attach guy line to eye bolts on nozzle, using thimble to protect the cable. 

4. Attach guy line to unistrut, using turnbuckle and thimble to tension and protect the cable. 

5. Tighten turnbuckle so that each cable is slightly under tension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Min. discharge velocity = 3000 FPM 

**Plume Height = plume rise + USBI height (including curb/sled) + nozzle height 

***Plume Rise = (3 * discharge velocity @ nozzle * outlet cone diameter) / crosswind speed 

 



Curb  Mounted  Sled Options  (DD Only)  

Figure  21 - Vibration  Isolators  Option  
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USBI 11-20 - 6in 

USBI 24-36 - 3.5in 

 

 
 
 

 
Vibration 

Isolator 

Vibration 

Isolator 

 

 
Curb Ordered 

Separately from 

USBI Sled 

 

 
Clearance for 

Hardware to 

Secure Sled 

to Curb 

 

5 5/8ò 

Lifting Holes 

Dim ñAò 8 3/16ò 

Clearance for 

Hardware to 

Secure Sled to Curb 

 
 
 
 

 
Lifting Holes 

USBI 11-20 Set of 4 

USBI 24-36 Set of 8 

 
 

Fan Size Dim ñAò Dim ñBò Curb  Size 

11 46 3/4ò 32 3/4ò 41ò x 27ò 

13 46 3/4ò 32 3/4ò 41ò x 27ò 

15 46 3/4ò 32 3/4ò 41ò x 27ò 

18 50 3/4ò 36 3/4ò 45ò x 31ò 

20 50 3/4ò 36 3/4ò 45ò x 31ò 

24 57 3/4ò 47 3/4ò 52ò x 42.5ò 

30 60 3/4ò 47 3/4ò 52ò x 42.5ò 

36 67 3/4ò 56 1/4ò 62ò x 51ò 
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Vibration 

Isolator 

 
Lifting Holes 

All Sizes Set of 8 

Figure  22 - Vibration  Isolator  and Down  Oriented  Starter  Duct  Option  
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for Fan and Duct 
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5 5/8ò 

 
 
 
 
 
 
 

 
Lifting Holes 

All Sizes Set 

of 8 

 
8 3/16ò 

 
Clearance for 

Hardware to 

Secure Sled to Curb 

Duct 

Dia 

Dim ñCò 

Dim ñAò 

Dim ñDò 

1 1/2ò 

 

 
Dim ñBò 

 
 
 
 
 
 

 
Duct Riser Connection 

Included with USBI Duct 
Sled Assembly 

Example connection from 

Ductwork to USBI Duct Sled. 

Duct is Ordered Separately. 

 
Fan Size Dim ñAò Dim ñBò Curb  Size Dim ñCò Dim ñDò Duct  Dia. 

11 63 3/4ò 32 1/4ò 59ò x 27ò 16 3/8ò 16 3/8ò 12 

13 63 3/4ò 32 1/4ò 61ò x 27ò 16 3/8ò 16 3/8ò 14 

15 69 3/4ò 32 1/4ò 64ò x 27ò 16 3/8ò 16 3/8ò 16 

18 79 3/4ò 36 1/4ò 74ò x 31ò 18 3/8ò 18 1/4ò 20 

20 79 3/4ò 36 1/4ò 74ò x 31ò 18 7/8ò 18 1/4ò 20 

24 99 3/4ò 47 3/4ò 94ò x 42.5ò 23 1/4ò 23 7/8ò 24 

30 99 3/4ò 47 3/4ò 94ò x 42.5ò 24 1/8ò 24ò 24 

36 113 3/4ò 56 1/4ò 108ò x 51ò 27 7/8ò 28 1/4ò 30 



Up-blast  Utility Set Indoor Installation  
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Some situations prevent the installation of exhaust fans on the roof or other outdoor location.  An indoor       
installation may be the only alternative. 

Of the various types of fans that might be employed, utility sets seem most appropriate because they 

readily accommodate the inlet and outlet duct connections. Fans designed for curb mounting would 

present outlet duct connection difficulties. Refer to ñCurb and Ductworkò on page 7 for installation 

details. 

Most Authority Having Jurisdictions (AHJs) comply with IMC and UL 705 standards. Standard UL 705, 

ñPower Roof Ventilators for Restaurant Exhaust Appliancesò, covers the utility set high temperature and 

grease fire testing. 

Testing  to  UL Standards:  

The exhaust fan moves air for several hours at the maximum temperature the manufacturer wishes to list 

the fan, such as 300°F. Another test imitates a grease fire by igniting grease in a pan near an inlet duct. If 

the fan keeps running and does not display any unsafe results, it passes those tests. Testing also exam-

ines the fan for any characteristics that might be unsuitable. 

In the scope of section 1.1, it states, ñthese requirements cover roof or wall-mounted ventilators for restau-

rant exhaust appliances.ò It would seem at first that the phrase ñroof or wall mountedò would preclude appli-

cability of the label indoors. However, in the very next paragraph it goes on to say, ñPower 

ventilatorsécovered by these requirements are intended for installation in accordance with é NFPA 96ò. 

NFPA 96 clearly defines how to install a traditional ventilator indoors. 

Standard  NFPA 96 ï 8.1.4* Utility  Set Exhaust  Fans. 

8.1.4.2 Utility set exhaust fans installed within the building shall be located in an accessible area of ade-

quate size to allow for service or removal. 

8.1.4.3 Where the duct system connected to the fan is in an enclosure, the space or room in which the 

exhaust fan is located shall have the same fire resistance rating as the enclosure. 

8.1.4.4 The fan shall be connected to the exhaust duct by flanges securely bolted, as shown in Figure 

8.1.3.2 (a) through Figure 8.1.3.2 (d) or by a system specifically listed for such use, such as UL 1978 or UL 

2221 listed duct systems. 

8.1.4.5 Flexible connectors shall not be used. 

8.1.4.6 Exhaust fans shall have a drain directed to a readily accessible and visible grease receptacle not to 

exceed 3.8 L (1 gallon). 

Manufacturer  Recommendations  for  Indoor  Installation:  

1. The fan inlet and outlet must be connected to the ducts using companion flanges and high temperature 

(1500F) gaskets or by a system specifically listed for such use, such as UL 1978 or UL 2221 listed duct 

systems. 

2. Install the fan where there is room for service and removal. 

3. Usually, the duct to the fan is in a shaft, and the shaft walls have a fire resistance rating. The space 

where the fan is located must have the same fire resistance rating as the shaft. 

4. Flexible connectors are not allowed. 

5. There must be a drain in the fan that is directed to a readily accessible and visible grease receptacle, 

ideally piped to the building grease trap. 

6. The exhaust housing constructed of carbon steel not less than 1.52 mm (.060 in.), unless listed in 

accordance with the terms of the listing. 

7. Inlet and outlet ducts will have access doors installed 3 feet from the fan for service and maintenance. 

8. Minimum clearances are 18ò inches to combustible, 3ò inches to limited, 0ò inches to non- combusti-

bles. 

9. All wiring and electrical equipment must comply with NFPA 70, National Electrical Code. 
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Up-blast  Curb  Mounted  Utility  Set Hinging  Instructions  

1.  Turn the disconnect switch to the off position. 

2.  Turn and release the latch from the power pack handle. 

  

 

 
 

 
 

3. Lift the power pack using the front handle. 

4. The power pack will tilt back 65 degrees. 

5. The power pack latch will automatically engage the spring pin. 

6. To close the power pack, hold the lifting handle and pull the spring pin up. 

7. Lower the power pack down. 

8. Engage the front latch into the lifting handle and twist to lock. 

9. Inspect the power pack. Top plate should be sealed with top gasket. 

10. Turn the wheel to make sure there is not any interference. 

NOTE: Utility  sets  may not  be wall  mounted.  

Figure  23 - Up-blast  Curb  Mounted  Utility  Set Hinge  
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PULL TO RELEASE 

 
 
 

 

POWER PACK 

PIVOT POINT 

TILT BACK 65 DEGREES 
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Up-blast  Curb  Mounted  Utility  Set Discharge  Extension  Option  

Figure  24 - Discharge  Extension  Option  
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BEEN SET SEAL WITH 

SILICONE BEFORE 
INSTALLING SCREWS. 
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(PLANT INSTALL) 
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SEAMS USING 

3M FIRE BARRIER 
2000 PLUS. 

 
 
 
 
 
 
 
 
 
 

 
R10480SX1X375 
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CLOSED CELL GASKET 

(FIELD INSTALL) 

800023B 
#1/4 - 14 X 1 1/4" SELF 
DRILLING SCREW WITH 
RUBBER WASHER. 

(FIELD INSTALL) 

 
0156122 
3/16" RIVET. 

(PLANT INSTALL) 
 

800023B 
#1/4 - 14 X 1-1/4" SELF 
DRILLING SCREW. 

(FIELD INSTALL) 

 

Utility  Set Option  - Extension  Assembly  

Part  Number  Description  

RE13ADJEXTASY RE13 - Extension Assembly Option 

RE15ADJEXTASY RE15 - Extension Assembly Option 

RE18ADJEXTASY RE18 - Extension Assembly Option 

RE20ADJEXTASY RE20 - Extension Assembly Option 

RE24ADJEXTASY RE24 - Extension Assembly Option 

Up-blast  Curb  Mounted  Utility  Set Rain Cap Option  

Figure  25 - Rain  Cap Option  
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Utility  Set Option  - Rain  Cap Assembly  

Part  Number  Description  

RE11RAINCAP ASSY RE11 - Extension Assembly Option 

RE13RAINCAP ASSY RE13 - Extension Assembly Option 

RE15RAINCAP ASSY RE15 - Extension Assembly Option 

RE18RAINCAP ASSY RE18 - Extension Assembly Option 

RE20RAINCAP ASSY RE20 - Extension Assembly Option 

RE24RAINCAP ASSY RE24 - Extension Assembly Option 

SET HEIGHT 
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Square  Inline  Mounting  Configurations  

IMPORTANT:  Models  containing  cooling  tubes  and drains  should  not  be mounted  vertically.  Drains 

must be oriented in the 6 oôclock position. 

 
 

 

 
 

 
 

 
 

 
 

Figure  26 - Mount  Configurations  
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Square  Inline  Mounting  Bracket  Detail  

Figure  27 - Square  Inline  Mount  Details  
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Square  Inline  Fan Drain  

Figure  28 - Direct  Drive  Stainless  Steel  Inline  Fans 
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*FAN MUST BE INSTALLED WITH DRAIN POINTING DOWN. 

 

Square  Inline  Filter  Bank  Option  

Figure  29 - Filter  Bank  Option  
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Square  Inlet  Discharge  Options  

NOTE: Minimum  filter  bank 

service clearance is 36ò 

Figure  30 - Square  Inlet  Discharge  
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Square  Inline  Discharge  Configurations  

Figure  31 - Square  Inline  Discharge  Details  
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Discharge Configurations 
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Discharge  
Block-off  
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Inlet/Discharge  Screen  
Install Using Sheet Metal  Screws 

(only  available  on square  duct connection)  

Side Discharge  is  not  available  for  UL762 rated  fans.  

 
NOTE: If the fan manufacturerôs duct  is  not  used,  black  iron  grease  duct  will  need to  be welded 

directly to the unit. Refer to ñCurb and Ductworkò on page 7 for duct installation details.  
 

Inlet/Outlet  Connections  

Fan Size Square  Duct  Dimension  Duct  Diameter  Steel  Ring  O.D. 

9-10 12ò x 12ò 10ò N/A 

11 16ò x 16ò 12ò 12.5ò 

13 18ò x 18ò 14ò 13.5ò 

15 23ò x 23ò 16ò 15.25ò 

18 24ò x 24ò 20ò 18.5ò 

20 28ò x 28ò 20ò 19.625ò 

24 35ò x 35ò 24ò 25.375ò 

30 42ò x 42ò 24ò 24.375ò 

36 48ò x 48ò 30ò 30.5ò 
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Electrical  
 

Before connecting power to the fan, read and understand the entire section of this document. As-built wiring 

diagrams are furnished with each unit by the factory and are attached to the fan or provided with paperwork packet. 

Electrical wiring and connections must be made in accordance with local ordinances and the National Electric 

Code, ANSI/NFPA 70. Verify the voltage and phase of the power supply. Confirm the wire amperage capacity is in 

accordance with the unit nameplate. For additional safety information, refer to AMCA publication 410-96, 

Recommended Safety Practices for Users and Installers of Industrial and Commercial Fans. 

1. Always  disconnect  power  before  working  on or  near  this  equipment.  Lock  and tag the disconnect 

switch and/or breaker to prevent accidental power -up . 

2. A dedicated branch circuit should supply the motor circuit with short circuit protection according to the National 

Electric Code. This dedicated branch should run to the junction box. Every branch circuit should include a 

properly sized ground connection. 

3. A disconnect switch is shipped with every fan. The switch may be located on the exterior of the fan or in the 

interior of the fan. On down-blast direct drive fans, the disconnect function is built into the speed controller. 

4. Verify that the power source is compatible with the requirements of your equipment. The nameplate identifies 

the proper phase and voltage of the equipment. 

5. Before connecting the unit to the buildingôs power source, verify that the power source wiring is de-energized. 

Refer to schematics. 

6. Secure the power cable to prevent contact with sharp objects. Verify ground connection is secure. 

7. Do not kink power cable and never allow the cable to encounter oil, grease, hot surfaces, or chemicals. 

8. Before powering up the unit, make sure that the fan rotates freely. Make sure that the interior of the unit is free 

of loose debris or shipping materials. 

9. Electrically Commutated Motors (ECMs) and Variable Frequency Drives (VFDs) should not be powered 

through a Ground Fault Circuit Interrupter (GFCI) breaker/outlet. Unnecessary and intermittent tripping may 

occur. 

10. If any of the original wire supplied with the unit must be replaced, it must be replaced with type THHN wire or 

equivalent. 

IMPORTANT:  FANS WITH HINGE KITS REQUIRE ENOUGH SLACK  IN THE WIRING TO THE FAN TO ALLOW 

FAN TO TILT BACK  TO THE OPEN POSITION. ELECTRICIAN MUST CHECK THIS AND ACCOUNT FOR THE 

RANGE OF MOTION OF THE FAN.  

Table 3 - Copper  Wire  Ampacity  
 

Wire Size AWG Maximum  Amps  

14 15 

12 20 

10 30 

8 50 

6 65 

4 85 

3 100 

2 115 

1 130 

WARNING! 

Disconnect  power  before  installing  or  servicing  unit.  High  voltage  electrical  input  is  needed  for  this 

equipment. A qualified electrician should perform this work.  



Motorized  Intake  Damper  

On units shipped with the optional motorized damper, power must be supplied to the damper according to 

the damper nameplate. The damper motor is controlled external to the fan. External wiring to the damper 

motor is required. 

NOTE: Some installations  may  require  the  use of  a step -up or  step -down  transformer.  
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Permanent  Split  Capacitor  (PSC) Motor  Speed Control  

 
Some single-phase direct-drive fans contain speed controls that 

regulate the amount of voltage going to the motor. Specific PSC 

motors must be used in conjunction with speed controls. The 

speed control has a knob (Figure 32 ) with an off position along 

with high to low range. At high speed, the speed control allows 

all of the line voltage to pass directly to the motor. 

A minimum speed adjustment is provided to allow independent 

control of the minimum speed setting. Minimum speed 

adjustment ensures the motor runs with sufficient torque to 

prevent stalling. To adjust this: 

 
Figure  32 - PSC Motor  Speed Control  

1. Motor must be in actual operating conditions to achieve proper speed adjustment. Motor will not slow 

down unless proper load is applied. 

2. Turn main control knob to lowest speed position. 

3. Locate and adjust minimum speed setting. This can be found under the speed control faceplate. Use a 

small screwdriver to adjust. Rotate clockwise to decrease minimum speed; counter-clockwise to 

increase minimum speed. 

4. Motor will now operate from this preset minimum speed to full speed. 

The lowest  minimum  voltage  that  may be applied  to  these  motors  is  65V AC. Running  lower 

voltages to the motor can cause premature failure and overheating problems.  

Vari-Speed 
 

 
OFF 

 
SOLID STATE SPEED CONTROL 
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Electronically  Commutated  Motor  (ECM) Speed Control  

An Electrically Commutated Motor (ECM) with speed control allows for an accurate manual adjustment of 

the fanôs speed. The benefits of using an EC motor is exceptional efficiency, performance, and motor life. 

ECMs should not be powered through a Ground Fault Circuit Interrupter (GFCI) breaker/outlet. Unneces-

sary and intermittent tripping may occur. 

Unit  Mount  Controller  

The RTC speed controller features a 4 digit LED display with a five button interface. All parameters can be 

accessed through the user menu. The percent of run speed can be changed by using the Up and Down 

buttons followed by pressing Enter (middle button) to save changes. Every ten seconds the display will 

toggle between current percentage of run speed and current RPMs. The flow index has a range of 0-100% 

and is typically linear with motor RPM. 

If the remote function (re) is enabled, the speed is controlled through a 0-10V input. 0V = 0% and 10V = 

100%, unless overridden by the low speed and high speed limits. 

The speed controller requires a 24V AC input and can locally turn the motor on and off. The motor RPM 

range is fully adjustable between the minimum and maximum setpoints, see LSPD and HSPD on the 

programming display. For more information, see the RTC control operating manual. 

For all motors except 16Z, 18Z, 20Z, 22Z, 25Z, 28Z: If ñoFFò is being displayed, and the speed is set 

above 300 RPM, the ECM is not receiving RPM feedback. Check that the ECM is wired correctly. Check 

that the motor ñtyPò in the settings matches the motor manufacturer. 16Z, 18Z, 20Z, 22Z, 25Z, 28Z do not 

send RPM feedback. 

NOTE: A Variable  Frequency  Drive  (VFD) is  required  to  adjust  the speed  control  of  a non -

electrically commutated 3 -phase direct -drive motor.  

 

Figure  33 - RTC Speed Controller  and Menu 
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External  PWM Signal  

Figure 34  illustrates ECM fan wiring. The fan unit will be shipped with power wiring and communication 

wiring fed to an internal junction box (J-Box). The fan is shipped with Shielded Twisted Pair (STP) wire, 

which is used for wiring to a remote PWM signal. Power the unit off. Remove top cover from fan. Remove 

J-Box cover to access wiring connections. 
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Å The STP wire is connected to the communication wiring of the motor using wire nuts in the junction 

box. If a preset length of STP is provided, it will be connected to wiring located in junction box from the 

factory. 

Å If wiring is not connected from the factory, connect the red wire to the positive PWM signal and the 

black wire to the negative PWM signal. Reference schematics for all wiring connections (PxA and 

PxB). 

Å Run STP wiring through the cooling tube and along the power wiring of the fan, secure the two 

together with zip ties. Ensure there is enough slack for the fan to hinge open and close freely. 

Å Refer to wiring schematics to verify wiring and connections. 

Figure  34 - ECM Fan Wiring  
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Fan to Building  Wiring  Connection  

Figure  35 - Wiring  Connection  Details  

120V Optional 
 

 

1. Disconnect Switch 

2. Galflex Conduit (In Unit) 

3. Factory Wiring 
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Motor  Speed Controller  (MSC) Installation  

The Motor Speed Controller (MSC) is a versatile device able to output various signal types to many 

different Electrically Commutated Motors (ECMs). The MSC signal output types can be selected under the 

óMotor Typeô section of the MSC menu. The MSC may be installed in a fan, remotely in a kitchen space, or 

in a mechanical room. While this device can be mounted remotely and powered using 24V, it may also be 

mounted with the fan where it will be exposed to higher voltages. If installed in the fan, the electrical 

installation must be carried out according to the appropriate regulations (e.g., cable cross-sections, circuit 

breaker, protective earth [PE] connection). National and local codes must be followed during the 

installation process. 

The MSC board may be powered through a 120VAC/24VAC CLASS 2 transformer, 120V AC/24V DC 

CLASS 2 power supply, or through MODBUS connections. 

The MSC contains static sensitive components. Therefore, you must handle with care to avoid damage to 

these components. All operations concerning installation, commissioning, and maintenance must be 

carried out by qualified, skilled personnel who are familiar with the installation, assembly, commissioning, 

and operation of the electronic board and the application for which it is being used. 

Ensure proper handling and avoid excessive mechanical stress. Do not bend any components when 

handling or installing component. Do not touch any electronic components or contacts . 

Precautions must be adhered to during installation, testing, servicing, and repairing of this board. 

Component damage may result if proper procedures are not followed. 

Do not install the MSC where it is subjected to adverse environmental conditions such as combustibles, 

oils, hazardous vapors, corrosive chemicals, excessive dust, moisture, direct sunlight, or extreme 

temperatures. When removing or installing the MSC to the j-box, verify the gasket is present. All electrical 

connections for the MSC are located on the backside of the controller. Refer to Figure 36  for details on 

installation and electrical connections. When the micro USB programming port is not in use, place the 

weather-seal plug into the port location. 

Figure  36 - Installation/Electrical  Connections  
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MSC Controls  Overview  
 

 

SPEED%: 0 

RPM: 0 

LC 

There are four buttons to navigate through the menu screens, refer to Figure  37. 

Press the MENU button to access menu settings/parameters, pressing MENU will also back out of the 

current menu screen. To scroll through menus, use UP and DOWN buttons. Press the ENTER button to 

change setting/parameter selection. 

To enter password, press MENU, then press ENTER when ñBoard Configò is displayed. Use UP and 

DOWN to scroll through numbers, press ENTER to advance to the next numerical setting. To save 

changes, press MENU until the screen displays ñSAVE CHANGES? [ENTER] TO SAVE.ò Press the 

ENTER button to save changes. 

Figure  37 - MSC Front  Detail  View 
 
 
 

 
Micro USB 

Programming Port 

(For Service Use Only) 

 
 

 

 
Menu  Up Down Enter 

 
 

 

M
MOTOR  SP

S
EED  CON T

C
ROLLER  

Control Type: 

LC = Local 

MB = Remote Modbus 

10V = Remote 0-10V 

EXT = External Device 

 
 
 

 
MSC Menu 

Board  Config  - Password (default is 0225) 

Å Motor  Type - User may change motor type between motor brands. Select ñOtherò when using an exist-

ing 3rd-party motor. 

Å Control  Type - This setting adjusts how the fan will be controlled. 

Å Local  - The fan will be controlled by the MSC. 

Å  Remote  Modbus  - The fan will be controlled by another master board through the MSC. A 

connection between the 0-10V Out to 0-10V In must be made for start command. 

Å Remote  0-10V - The fan will be controlled by an external 0-10V signal. 

Å Speed Settings  - Provides access to speed and voltage settings. 

Å  Low  Speed - Adjustable speed from 20% up to high speed setting, or 0-10V. Setting cannot go 

above High Speed parameter. 

Å High  Speed  - Adjustable speed from 100% down to low speed setting, or 10-0V. Setting cannot go 

below Low Speed parameter. 

Å Set Speed% - Adjustable speed range is dependent on Low Speed and High Speed settings. This 

controls the output of the motor. 

Å Voltage  Range - Only available when Motor Type ñOTHERò is selected. Default setting is 24V. 5V, 

and 10V are also available. 
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Å Modbus  # - Adjustable Modbus ID. Exhaust Fan range 11-18, Supply Fan range 21 or 22. A VFD and 

MSC cannot use the same Modbus # . 

Å Options  

Å  Feedback Fault - If set to ENABLED, the MSC will monitor RPM feedback. If the MSC does not 

receive data for 30 seconds or 70% of the expected RPM, this fault will be displayed. Ziehl  motors 

do not provide feedback.  

Å 2 Speed  - The 0-10V output cannot be used when the 2 Speed or Manual Speed options are On, 

or if the ñControl Typeò is set to Modbus. When the 0-10V OUT and 0-10V IN terminals are not 

jumped together, the fan will operate at low speed. When 0-10V OUT and 0-10V IN terminals are 

jumped together, the fan will operate at high speed. 

Å Analog  Speed  - The user may enable/disable the option, and calibrate a potentiometer for proper 

operation that is connected between the 0-10V OUT and 0-10V IN terminals. When enabled, you 

must calibrate the potentiometer. Follow the MSCôs on-screen instructions. The speed will be 

adjustable between 0V (low speed) to 10V (high speed). 

Å Input  Threshold  - When control type is set to Remote 0-10V, an input threshold will be created for 

motor control. Refer to Figure 38  on page 41 for threshold examples. 

Å Zero Operation  - The user may select how the motor will operate when the 

0-10V input is at 0V. The options will be Off or Low Speed (default). 

Å Threshold  - Increasing the threshold value will allow for the device to hold its voltage/RPM 

output while the input is between the 0 - threshold value. 

Å Restore  Settings  - Provides access to restore factory settings, and test & balance settings. 

Å Factory  Settings  - This will reset all values back to factory settings. 

Å T & B Settings  - This will reset all values back to last saved test & balance settings. 

Å Change  Password  - Users may update the password setting to their own. Password 0225 will also be 

stored for backup. Both passwords will allow users to enter ñBoard Configò settings. 

Software  Version  - Displays the current software version installed on the board. 

Faults  - This provides access to ñFault History,ò ñFault Totals,ò and ñClear Faults.ò 

Å Fault  History  - Displays fault history and board reboots in chronological order. Possible displayed 

faults are: 

Å No Faults  - There are no active faults with the system. 

Å Feedback  Fault  - Only displayed for motors with feedback capabilities. 

Å  Reboot  - Any time the fan goes from OFF to ON, this ñfaultò will be logged. This fault will only 

display in ñFault History.ò 

Å Modbus  - Issue with Modbus communication between the MSC and master board. 

Å Variable  Device  Fault  - When ñAnalog Speedò is selected and a potentiometer is connected, if the 

voltage drops below 1V, this fault will be displayed. 

Å Fault  Totals  - Displays amount of faults for Modbus, Feedback, Var Device, Reboot, and Total Faults. 

Å Clear  Faults  - Users may clear all faults from the board. 

Service  - This provides access to service settings. Password: 1234 

Å Save T & B - After the test & balance process has been completed, save adjustments under this 

menu. 

Å IO Status  - Provides access to information about the inputs and outputs of the MSC board. 

Å V In - Displays the incoming voltage (0-10V) to the MSC. 

Å V Out  - Displays the output voltage (0-10V) to the motor. 

Å RPM - Displays motor RPM feedback. Ziehl  motors  do not  provide  feedback.  

Å PWM V - Displays equivalent voltage reading of the PWM output to the motor. 

Å Speed% - Displays PWM percentage output value to the motor. 



Input  Threshold  
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HIGH SPEED 

Figure  38 - Input  Threshold  Examples  

Factory Default: Zero operation set to low speed, threshold set to 0V. 
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MSC Menu Tree 
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CURRENT SOFTWARE VERSION 

DISPLAYED 

PASSWORD OK? 

0000 

T & B RESTORE? 

[ENTER] TO RESTORE 

FACTORY RESTORE? 

[ENTER] TO RESTORE 

RANGE: 0-10V 

DEFAULT: 0V 

RANGE: OFF - LOW SPEED 

DEFAULT: LOW SPEED 

ENABLED/DISABLED/CALIBRATION 

RANGE: 20%-100% or 0-10V 

DEFAULT: VARIES 

ENABLED/DISABLED 

DEFAULT: DISABLED 

RANGE: 11-18 (EXHAUST FAN) / 21 or 22 (SUPPLY FAN) 

DEFAULT: 11 

RANGE: 5V, 10V, 24V 

DEFAULT: 24V 

RANGE: 20%-100% or 0-10V 

DEFAULT: VARIES 

RANGE: 20%-100% or 0-10V 

DEFAULT: 100% or 10V 

RANGE: 20%-100% or 0-10V 

DEFAULT: 20% or 0V 

RANGE: LOCAL (DEFAULT), 

REMOTE MODBUS, REMOTE 0-10V 

RANGE: 

NIDEC 

TELCO 42, TELCO 48 (DEFAULT) 

CKEC42, CKEC48 

BMN2HP12, BMN2HP18 

CKEC145T12, CKEC145T18 

MCM182T12, MCM182T18 

ZIEHL 

0-10V 

OTHER 
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Variable  Frequency  Drive  (VFD) 
 
 

 

 

 

Not  suitable  for  corner  grounded  3 phase  input  power.  Consult the VFD manual and all documentation shipped 

with the unit for proper installation and wiring of the VFD. The VFD has been programmed by the factory with 

ordered specific parameters. Refer to Table 4 during installation. 

 
Table 4 - VFD Installation  Check  List  

 

Check 

Off 
Description  

 The installation environment conforms to the VFD manual. 

 The drive is mounted securely. 

 Space around the drive meets the driveôs specification for cooling. 

 The motor and driven equipment are ready to start. 

 The drive is properly grounded. 

 The input power voltage matches the driveôs nominal input voltage. 

 The input power connections at L1, L2, and L3 are connected and tight. 

Input  power  must  always  be wired  to  the input  L terminal  connections  (L1, L2, L3). 

 The input power protection is installed. 

 The motor power connection at U, V, and W are connected and tight. 

 The input, motor, and control wiring are run in separate conduit runs. 

 The control wiring is connected and tight. 

 NO tools or foreign objects (such as drill shavings) are in the drive. 

 NO alternative power source for the motor (such as a bypass connection) is connected - NO voltage 

is applied to the output of the drive. 

Variable  Frequency  Drive  (VFD) Installation 

Input AC Power  

Å Circuit breakers feeding the VFDs are recommended to be thermal-magnetic and fast-acting. They should be 

sized based on the VFD amperage and according to ñVFD Part  Number/Specificationsò on page 46. Refer 

to the installation schematic for exact breaker sizing. 

Å Every VFD should receive power from its own breaker. If multiple VFDs are to be combined on the same 

breaker, each drive should have its own protection measure (fuses or miniature circuit breaker) downstream 

from the breaker. 

Å Input AC line wires should be routed in conduit from the breaker panel to the drives. AC input power to multiple 

VFDs can be run in a single conduit if needed. Do not  combine  input  and output  power  cables  in  the same 

conduit.  

Å The VFD should be grounded on the terminal. Check for a terminal marked PE or GND Symbol. A separate 

insulated ground wire must be provided to each VFD from the electrical panel. This will reduce the noise being 

radiated in other equipment. 

ATTENTION:  Do not  connect  incoming  AC power  to  output  terminals  U, V, W. Severe damage  to  the drive 

will result. Input power must always be wired to the input L terminal connections (L1, L2, L3).  

WARNING! 

- Before  installing  the VFD drive,  ensure  the  input  power  supply  to  the  drive  is  OFF. 

- The power  supply  and motor  wiring  of  the VFD must  be completed  by a qualified  electrician.  

- The VFD is  factory  programmed,  only  change  if  replaced  or  ordered  separately.  
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VFD Output  Power  
 
 

 

Å Motor wires from each VFD to its respective motor MUST be routed in a separate steel conduit away from 

control wiring and incoming AC power wiring. This is to avoid noise and crosstalk between drives. An insulated 

ground must be run from each VFD to its respective motor. Do not run different fan output power cables in the 

same conduit. 

Å VFD mounted in fan: The load reactor should be sized accordingly when the VFD is mounted in the fan. 

208/230V - Load reactor is optional but recommended for 15 HP and above motors. 

460/480V - Load reactor is optional but recommended for 7.5 HP and above motors. 

575/600V - Load reactors are required for all HP motors. 

Å Do not install a contactor between the drive and the motor. Operating such a device while the drive is running 

can potentially cause damage to the power components of the drive. 

Å When a disconnect switch is installed between the drive and motor, the disconnect should only be operated 

when the drive is in a STOP state. 

Å VFDs should not be powered through a Ground Fault Circuit Interrupter (GFCI) breaker/outlet. Unnecessary 

and intermittent tripping may occur. 

SMV VFD Programming  

1. The Drive should be programmed for the proper motor voltage. 

Å P107 is set to 0 (Low) if motor voltage is 120V AC, 208V AC or 400V AC. P107 is set to 1 (High) if the 

motor voltage is 230V AC, 480V AC, or 575V AC. 

2. The Drive should be programmed for the proper motor overload value. Refer to ñVFD Part  Number/  

Specificationsò on page 46. 

Å P108 is calculated as Motor FLA x 100 / Drive Output Rating. 

To access  the SMV parameters:  

1. Use the buttons on the VFD screen to adjust VFD settings (Figure  39). Press the Mode (M) button. This will 

activate the password prompt (PASS). 

2. Use the Up and Down buttons to scroll to the password value (the factory default password is ñ0225ò) and 

press the Mode (M) button. Once the correct password is entered, the display will read ñP100ò, which indicates 

that the PROGRAM mode has been accessed at the beginning of the parameter menu. 

3. Use the Up and Down buttons to scroll to the desired parameter number. 

4. Once the desired parameter is found, press the Mode (M) button to display the present parameter setting. The 

parameter value will begin blinking, indicating that the present parameter setting is being displayed. The value 

of the parameter can be changed by using the Up and Down buttons. 

5. Pressing the Mode (M) button will store the new setting and exit the PROGRAM mode. To change another 

parameter, press the Mode (M) button again to re-enter the PROGRAM mode. If the Mode button is pressed 

within 1 minute of exiting the PROGRAM mode, the password is not required to access the parameters. After 

one minute, the password must be re-entered to access the parameters again. 

P500 parameter provides a history of the last 8 faults on the drive. It can be accessed without entering PROGRAM 

mode. 

Figure  39 - SMV VFD Screen  
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i500 VFD Programming  
 
 

 

1. The Drive should be programmed for the proper motor voltage. 

Å i500 Drives : P208.01 will be set to [0] for 208V/230V, [2] for 460V or 480V, [3] for 120V, and [6] for 575V or 

600V. If your voltage value is not listed, set to the nearest voltage of P208.01. For example: If your input 

voltage is 220V, set to [0]. If your input voltage is 110V, set to [3]. 

2. The Drive should be programmed for the proper motor overload value. Refer to ñVFD Part  Number/  

Specificationsò on page 46. 

Å i500 Drives : P308.01 will be set to 150%. 

To access  the i500 parameters:  

1. If the i500 does not have a keypad, find and insert the keypad module into the VFD. 

2. Use the buttons on the VFD screen to adjust VFD settings (Figure  40). 

3. Press Enter to access the menus. Use the Up and Down arrows to enter the password. Press Enter. 

4. Use the arrow keys to find the group required (0-8). Press Enter. The first number of the parameter indicates 

the parameterôs group (except for Group 0). For example: Parameter P220.00 is in Group 2, P510.01 is in 

Group 5, etc. 

5. Use the arrow keys to find the parameter required. Press Enter. For example: P220.00 which is in Group 2. 

6. Check the value of the parameter. Only change this value if necessary. 

7. Once the new value is set, press Enter to save the value. 

Figure  40 - i500 VFD Screen  
 

 
For  troubleshooting  i500 Series  Drives,  refer  to  ñVFD Fault  Listò on  page 53. 

Control 

 CTRL 
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