
Heating  Ventilation  and Cooling  Unit  - Paragon  HVAC Series  

 Installation,  Operation,  and Maintenance  Manual  
 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

Part No. A0033507 November 2025 Rev 28

WARNING! FIRE OR EXPLOSION HAZARD 

Å Failure  to  follow  safety  warnings  exactly  could  result  in  serious  injury,  death  or  property  damage.  

Å Make sure  to  read and understand  the installation,  operation  and service  instructions  in  this  manual.  

Å Improper  installation,  adjustment,  alteration,  service  or  maintenance  can cause  serious  injury,  death  or  property  damage.  

Å Do not  use means  to  accelerate  the  defrosting  process  or  to  clean,  other  than  those  recommended  by the manufacturer.  

Å The appliances  shall  be stored  in  a room  without  continuously  operating  ignition  sources  (for  example:  open  flames,  an 

operating gas appliance or an operating electric heater.  

Å Refrigerating  pipe  or  components  are installed  in  a position  where  they  are unlikely  to be exposed  to  any substance  which 

may corrode  refrigerant  containing  components,  unless  the components  are constructed  of  materials  which  are inherently 

resistant to being corroded or are suitably protected against being so corroded.  

Å Do not  pierce  or  burn  refrigeration  piping.  

Å Be aware that  refrigerants  may not  contain  an odor.  

Å Read the installation,  operating  and maintenance  instructions  thoroughly  before  installing  or  servicing  this  equipment. 

ALWAYS disconnect power and gas prior to working on unit.  

FOR YOUR SAFETY 

Do not  store  or  use gasoline  or  other  flammable  vapors  and liquids  in  the  vicinity  of  this  or  any  other  appliance.  Installation 

and service must be performed by a qualified installer, service agency or gas supplier.  

WHAT TO DO IF YOU SMELL GAS: 

Å Do not  try  to  light  any  appliance.  Do not  touch  any  electrical  switch;  do not  use any  phone  in  your  building.  

Å Leave the building  immediately.  Immediately  call  your  gas supplier  from  a phone  remote  from  the building.  

Å Follow  the gas supplierôs instructions.  If you  cannot  reach  your  gas supplier,  call  the  fire  department.  

IMPORTANT 

Some units  may contain  an energy  recovery  wheel.  By virtue  of  their  design,  all  energy  recovery  wheels  allow  a level  of  return/ 

exhaust air and contaminants to be recirculated into the supply airstream. Accepting and operating this unit with or without 

the energy recovery wheel in operation increases the risk of airborne bacteria, virus and contaminant spread between the 

return/exhaust air, into the fresh airstream.  

In accordance with ANSI/ASHRAE/ASHE Standard 170 -2017, energy recovery wheel technology should not be used as a 

means of ventilation for certain Health Care Facilities. An ASHRAE Position Document on Infectious Aerosols, approved by 

ASHRAE Board  of  Directors,  dated  April  14, 2020, also  recommends  that  energy  recovery  devices  be bypassed  for  non -health 

care facility ventilation to help reduce the spread of virus.  

Any  reduction  of  outdoor  air  % or  volume  below  what  this  unit  was  designed  for  elevates  the risk  of  airborne  bacteria,  virus 

and contaminant recirculation back into the fresh airstream and the space.  

Operating  this  unit  with  an exhaust  level  less  than  50% of  the  supply  level  nullifies  all  return  on investment  statements  and 

limits the amount of energy recovery.  

This  unit,  including  the energy  recovery  wheel,  must  be serviced  and maintained  as per  the Installation  and Operation  Man-

ualôs recommended frequencies. 

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) for free operation.  
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WARRANTY 
This unit comes with a standard 5-year parts warranty from date of shipment to be free from defects in 

materials and workmanship, under normal use and service. An extended 10-year non-prorated parts 

warranty is available at no extra charge when units are remotely monitored and maintained through a 

Service Preventative Maintenance subscription (terms and conditions apply). 

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/or Local codes and regulations. 

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

instructions. 

4. The equipment is not operated within its published capacity. 

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 standard 5-year warranty period or the extended 10-year Preventative 

Maintenance subscription, 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. 

 

Coastal  Applications  

Units installed within 1-mile of salt-water coasts and waterways must be equipped with an E-Coated 

Outdoor Coil. Position the unit so the fresh air inlet and outdoor coil are protected from direct salt spray. 

Failure to protect the fresh air inlet and outdoor coil from direct salt spray will void the unitôs warranty. 

 

Furnace  Warranty  

Subject to all terms stated herein, the MANUFACTURER warrants to BUYER the stainless steel heat 

exchanger to be free from defects in material and workmanship under normal use and service for 

25-years from the date of manufacture and warranty is limited to replacement of the heat exchanger only. 

 

CERTIFICATIONS 

Listings  and Standards  

This unit is ETL-listed to the following standards: 

Å Standard for Safety Heating and Cooling Equipment ANSI/UL 60335-2-40, CSA 22.2 no. 236 

Å American National Standard/CSA Standard for Gas Unit Heaters and Gas-Fired Duct Furnaces ANSI 

Z83.8-2016, CSA 2.6-2016 

This unit has been tested in accordance to the following standards: 

Å ANSI/AHRI Standard 340/360 - 2007 

Å ANSI/ASHRAE Standard 37 - 2009 

Å ANSI/AHRI Standard 920 - 2020 

Å Miami-Dade Certification 

Å OSHPD/HCAI Seismic Certification - IBC 2021, ASCE7-16, and ICC-ES AC-156 

NOTE: For  units  that  require  a Miami -Dade or  OSHPD/HCAI Seismic  certification,  refer  to  submittal 

documentation for installation and curb constraints.  



5  

INSTALLATION  

It is imperative that this unit is installed and operated with the designed airflow, gas, and electrical supply in accor-

dance with this manual. Maximum installation altitude = 10,000 feet. For questions about installation, warranty, or 

service, go to support.captiveaire.com  or ñTechnical Support  Informationò on page 172 for more information. 

 

Mechanical  
Inspection on Arrival  

1. Inspect unit on delivery. 

2. Photograph any visible damage. 

3. Report any damage to the delivery carrier. 

4. Request a written inspection report from the Claims Inspector to substantiate a claim. 

5. File a claim with the delivery carrier. 

6. Check unitôs rating plate to verify proper electric and fuel type to meet job requirements. 

7. Compare unit received with description of product ordered. 

Unloading/Moving Unit  
 

Å For size 1 through 3 units, use forks that extend through the opposite side of the unit. Use minimum 60ò length 

forks for size 1 units. Use minimum 72ò length forks for size 2 and 3 units. FAILURE TO DO SO COULD 

RESULT IN EQUIPMENT DAMAGE.  

Å For size 4 units, use minimum 72ò length forks. The unit must be lifted from the blower side only. FAILURE TO 

DO SO COULD RESULT IN EQUIPMENT DAMAGE.  

Å Blank off plates are installed at the factory to ensure the unit is lifted as its proper center of gravity. 

Å The unit must be moved slowly, approximately raised 6-8ò off of the ground. 

Unit  Location  - Site  Preparation  

Å Do not locate any gas-fired equipment near corrosive, explosive vapors such as chlorinated or acid vapors. 

Å Unit should not be accessible to the public. 

Å Do Not  Allow  Children  Around  the Unit  Supervised/Unsupervised.  

Å The unit is not to be used by persons (including children) with reduced physical, sensory or mental capabilities, 

or lack of experience or knowledge, unless they have been given supervision or instruction. 

Å Avoid overhead power lines, or other utility access points to prevent accidental contact or damage. 

Å Provide clearance around the installation site to safely rig and lift the equipment into its final position onto ade-

quate supports. Refer to the manufacturerôs estimated weights. 

Å Consider general service and installation space when locating the unit. 

Å Locate the unit close to the space it will serve to reduce long and twisted duct runs. 

Å Do not allow the air intake to face prevailing winds. The airflow switch may trip in high winds. 

Å Situate the unit above ground or at roof level high enough to prevent precipitation from being drawn into its 

inlet. 

Å The inlet must also be located at least 10 feet away from any exhaust vents. 

Å The inlet must be in accordance with the applicable building code provisions for ventilation air. 

Å The unit must have adequate structural support, or the equipment or building could be damaged. 

Å Do not alter or otherwise restrict combustion or ventilation openings. 

IMPORTANT 

For gas units,  to  prevent  premature  heat  exchanger  failure,  do  not  locate  any gas  fired  unit  in  areas where 

chlorinated, halogenated, or acid vapors are present in the atmosphere.  

WARNING! 

Verify  the forkliftôs rated  capacity  can handle  the equipmentôs weight.  Operators  are not  to  pick  up and 

move loads that are unbalanced or too heavy.  

http://support.captiveaire.com/
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Figure 1 - Unit Clearance  

 

SERVICE CLEARANCE  

For service accessibility and performance, this unit must have at least 3 feet of clearance on the intake 

and supply sides. Size 1, 2, and 3 units should have 3 feet of clearance on the condensing coil side, and 

size 4 units  should  have 6 feet.  Clearance  above  condenser  fans  should  be at least  10 feet.  Refer  to  Figure  

1 for clearance details.  

CLEARANCE  TO COMBUSTIBLE  MATERIALS  

This equipment may be installed with clearances from the equipment to combustible material not less 

than  0 inches  from  the top,  bottom,  condenser  side,  front  and back.  The flue  side  must  be installed  3 feet 

from combustible materials. Refer to Figure 1  for clearance details.  
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Figure 2 - ERV Unit Clearances  

 

SERVICE CLEARANCE  

For service accessibility and performance, this unit must have at least 3 feet of clearance on the 

intake  and  supply  sides.  Size 1, 2 and 3 ERV units  should  have 3 feet  of  clearance  on  the condens -

ing  coil  side,  and size 4 ERV units  should  have 6 feet.  Clearance  above  condenser  fans  should  be 

at least 10 feet. Refer to Figure 2  for clearance details.  

CLEARANCE  TO COMBUSTIBLE  MATERIALS  

This  equipment  may be installed  with  clearances  from  the equipment  to  combustible  material  not 

less than 0 inches from the top, bottom, condenser side, front and back. The flue side must be 

installed 3 feet from combustible materials. Refer to Figure 2  for clearance details.  
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Rigging  
 

CAUTION!  Failure  to  follow  the instructions  or  properly  lift  the unit  could  result  in  dropping  the unit.  This 

can result in death or serious injury to the operator/technician.  

Spreader bars must be used and should extend past the edges of the equipment to avoid damage to the casing. 

Not using spreader bars may cause damage to the unit casing. 

WARNING: DO NOT LIFT UNIT BY THE INTAKE LOUVER OR DOOR OPENINGS  ï USE 
ALL  LIFTING POINTS PROVIDED WITH A SPREADER BAR. USE CARE NOT TO 
DAMAGE COILS, SWITCHES, OR PROTRUDING SHEET METAL COMPONENTS.  

                                                                                                                   Figure 3 - Spreader Bar  

Å Units are supplied with multiple lifting points (eyes) on the bottom corners of the 

structural rails. Do not use Fork Lift Pockets for rigging. 

Å Always use spreader bars (Figure  3) to prevent damage to the unit casing. 

Verify the spreader bar runs at least the length of the unit. 

Å Test lift the unit approximately 1 foot  to verify proper center of gravity lift point. 

To avoid dropping unit, re-position lifting point if unit is not level. 

NOTE: For units without ERV, you must use at least four lifting point 

locations.  For  ERV units,  at least  6 lifting  points  are required  when  raising  the 

unit.  

Lifting  Points  

Å When using elastic straps on Size 1 through 4 units, use lifting points 1B, 3A, 4A, 

and 4B. For Size 1 through 3 units, refer to Figure 4 on page 9 . For Size 4 units, refer to Figure 5 on page 

9. 

Å When using non elastic straps on Size 1 through 4 units, use lifting points 1A, 1B, 3A, and 3B. For Size 1 

through Size 3 units, refer to Figure 4 on page 9 . For Size 4 units, refer to Figure 5 on page  9. 

Å When using elastic straps on Size 1 through 3 ERV units, use lifting points 1B, 2B, 3A, 3B, 4B, and 4D. Refer 

to Figure 4 on page 9 . 

Å When using non elastic straps on Size 1 through 3 ERV units, use lifting points 1A, 1B, 2B, 3A, 3B, and 4D. 

Refer to Figure 4 on page 9 . 

Å When using elastic straps on fully assembled Size 4 ERV units, use lifting points 4B, 1B, 1D, 3D, 3C, and 4A. 

Refer to Figure 5 on page 9 . 

Å When using non elastic straps on fully assembled Size 4 ERV units, use lifting points 1A, 1B, 1D, 3D, 3C, and 

3B. Refer to Figure 5 on page 9 . 

Å When using elastic or non-elastic straps for shipped loose Size 4 ERV modules lifted separately from the Size 

4 unit, use lifting points 1C, 1D, 3C, 3D. Refer to Figure 5 on page 9 . 

  

WARNING! 

Ensure that all the lifting equipment used is properly rated for the weight of the unit being lifted. Each of 

the lifting  implements  (chains  or  straps),  hooks,  and shackles  used  to  lift  the  unit  must  be capable  of  sup -

porting the entire weight of the unit. Each lifting point must use a separate lifting implement.  

 
Verify the lifting implement's length and size. Failure to use the proper length and size may cause imbal -

ance or  tipping  of  the unit.  Adjust  as necessary  for  an even unit  lift.  Other  lifting  arrangements  could  cause 

damage to equipment or property.  
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Figure 4 - Rigging Points for Size 1 -3 Units (Size 2 Unit Shown)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 - Rigging Points for Size 4 Units  
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Indoor  Hanging  Assembly  Instructions  
 

Å For mounting the unit to the Unistrut, use 1/2"-13 TPI grade 5 (minimum) steel bolts, 1/2" grade 5 (minimum) 

steel flat washers and 1/2"-13 TPI grade 5 (minimum) hex nuts. 

Å Unistrut and Isolators must be supported with 1/2"-13 TPI grade 5 (minimum) all-thread. 

Å Use 1/2" grade 5 (minimum) steel flat washers and 1/2"-13 TPI grade 5 (minimum) hex nuts to install the isola-

tors on the Unistrut and the isolators to the ceiling anchor points with all-thread. 

Å Maintain 1/4" of exposed threads beneath bottom hex nut. 

Å Must use doubled hex nut configuration on the all-thread above ceiling anchors for indoor hanging (single hex 

nut will be used connecting the unit to the Unistrut as well as for connecting the all-thread to the isolators and 

the isolators to the Unistrut). 

Å Torque all hex nuts to 57 ft-lbs. 
Figure 6 - Indoor Hanging Hardware  

 

WARNING! 

VERTICALLY  OR HORIZONTALLY  LAGGING INDOOR UNITS TO WOODEN JOISTS, TRUSSES, OR STUDS 

IS AN UNACCEPTABLE METHOD FOR INDOOR HANGING. THIS WILL LEAD TO STRUCTURAL FAILURE 

CAUSING INJURY AND/OR DEATH.  
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Minimum  Room  Area (A2L Refrigerant)  

The total factory charge of the unit can be located on the ETL label. If the charge needs to be trimmed in the field 

from factory charge, the total charge will need updated with a label on the unit. Do not exceed the refrigerant 

charge based on room area and lowest duct discharge height, refer to Table 2 on page 12.  

Å For ventilated spaces, all ventilation openings must remain clear of obstructions. 

Å Supply ducts should not contain any potential ignition sources. 

Å All dampers located in the supply duct and/or VAV boxes must be wired to fully open in the event of a refriger-

ant leak. 

Å All duct systems connected to one or more rooms must duct directly into the space. Open areas such as false 

ceilings may not be used as duct. 

Å If the minimum room area being served by the unit is less than the minimum area referenced in Table 2 on  

page 12, the room should be without continuously operating open flames or other potential ignition sources. A 

flame producing device may be installed in the same space if the device is provided with an effective flame 

arrest. 

In the event of a refrigeration leak within the airstream, the indoor blower will be enabled, the compressor will be 

disabled, and an alarm output will be activated from the mitigation board. This operation will continue for 5 minutes 

after the leak is no longer detected. A normally open, remote A2L sensor input is available on pin J32-10. 

For VAV applications and applications utilizing zone dampers, the VAV boxes and zone dampers must be wired to 

the mitigation board output in order to open all VAV boxes and zone dampers to allow for the required circulation 

airflow to prevent stagnation of leaked refrigerant. 

Verify functionality of Refrigerant Detection System by removing sensor connection at the mitigation board and 

ensuring that all sequences above take place, including the opening of VAV boxes and zone dampers if applicable. 

Table  2 on page 12 provides minimum room area per unit charge and duct discharge height specifications. Refer 

to unit label for specific minimum room area and Max Charge volume. 

The calculated minimum room area on the ETL label/submittal information is based on the unitôs designed 

elevation. The adjustment factor in Table 1 only applies if the unit was ordered at 0 ft elevation and needs to be 

adjusted. The minimum room area is multiplied by the ñAdjustment Factorò to calculate the new minimum room 

area per unitôs installed ñAltitude.ò 

 
Table  1 - Minimum  Room  Area  Multipliers  by Altitude  

 

Altitude  (Feet) Adjustment  Factor  

<0-1000 1 

1001-2000 1.04 

2001-3000 1.08 

3001-4000 1.12 

4001-5000 1.16 

5001-6000 1.22 

6001-7000 1.25 

7001-8000 1.30 

8001-9000 1.35 

9001-10,000 1.4 

>10,000 1.45 
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Table 2 - Minimum  Room  Area per  Unit  Charge  and  Duct  Discharge  Height  

Lowest  Duct  Discharge  Height  (feet) 

 7.2 8 10 12 14 16 18 20 

15 225 203 162 135 116 101 90 81 

16 241 216 173 144 124 108 96 87 

17 256 230 184 153 131 115 102 92 

18 271 244 195 162 139 122 108 97 

19 286 257 206 171 147 129 114 103 

20 301 271 216 180 155 135 120 108 

21 316 284 227 189 162 142 126 114 

22 331 298 238 198 170 149 132 119 

23 346 311 249 207 178 156 138 124 

24 361 325 260 216 186 162 144 130 

25 376 338 271 225 193 169 150 135 

26 391 352 281 235 201 176 156 141 

27 406 365 292 244 209 183 162 146 

28 421 379 303 253 216 189 168 152 

29 436 392 314 262 224 196 174 157 

30 451 406 325 271 232 203 180 162 

31 466 419 336 280 240 210 186 168 

32 481 433 346 289 247 216 192 173 

33 496 446 357 298 255 223 198 179 

34 511 460 368 307 263 230 204 184 

35 526 474 379 316 271 237 210 189 

36 541 487 390 325 278 244 216 195 

37 556 501 400 334 286 250 222 200 

38 571 514 411 343 294 257 228 206 

39 586 528 422 352 302 264 235 211 

40 601 541 433 361 309 271 241 216 

41 616 555 444 370 317 277 247 222 

42 631 568 455 379 325 284 253 227 

43 646 582 465 388 332 291 259 233 

44 661 595 476 397 340 298 265 238 

45 676 609 487 406 348 304 271 244 

46 691 622 498 415 356 311 277 249 

47 707 636 509 424 363 318 283 254 

48 722 649 520 433 371 325 289 260 

49 737 663 530 442 379 331 295 265 

50 752 676 541 451 387 338 301 271 

51 767 690 552 460 394 345 307 276 

52 782 704 563 469 402 352 313 281 

53 797 717 574 478 410 359 319 287 

54 812 731 584 487 417 365 325 292 

55 827 744 595 496 425 372 331 298 

56 842 758 606 505 433 379 337 303 

57 857 771 617 514 441 386 343 308 

58 872 785 628 523 448 392 349 314 

59 887 798 639 532 456 399 355 319 

60 902 812 649 541 464 406 361 325 

61 917 825 660 550 472 413 367 330 

62 932 839 671 559 479 419 373 336 

63 947 852 682 568 487 426 379 341 

64 962 866 693 577 495 433 385 346 

65 977 879 704 586 503 440 391 352 

66 992 893 714 595 510 446 397 357 

67 1007 906 725 604 518 453 403 363 

68 1022 920 736 613 526 460 409 368 

69 1037 934 747 622 533 467 415 373 

70 1052 947 758 631 541 474 421 379 

71 1067 961 768 640 549 480 427 384 

72 1082 974 779 649 557 487 433 390 

73 1097 988 790 658 564 494 439 395 

74 1112 1001 801 667 572 501 445 400 

75 1127 1015 812 676 580 507 451 406 
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Curb  and Ductwork  
 

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

nificantly affect airflow performance. When using rectangular ductwork, elbows must be radius throat, 

radius back with turning vanes. Flexible ductwork and square throat/square back elbows should not be 

used. Any transitions and/or turns in the ductwork near the fan outlet will cause system effect. System 

effect will drastically increase the static pressure and reduce airflow. Table 3 and Table  4 detail the mini-

mum fan outlet duct sizes required for optimal fan performance. 

 
Table 3 - Recommended  Supply  Ductwork  Sizes Up/Down  Discharge  

 

Unit  Size 
Up/Down  Discharge 

Duct Size (Inches)  

Down  Return  Duct 

Size (Inches)  

Side Return 

Duct  Size (Inches)  

Straight  Duct 

Length  

1 21-1/4ò x 19-1/4ò 28ò x 10ò 29ò x 10-1/2ò 54ò 

2 20-1/4ò x 30-1/4ò 36ò x 9ò 36-1/4ò x 11-1/4ò 54ò 

3 39ò x 21-1/2ò 45-1/2ò x 13-1/2ò 45-1/2ò x 10-3/4ò 78ò 

4 
39-3/4ò x 39.5ò (Up) 

46-1/2ò x 38-9/16ò (Down) 
74 x 12-1/4ò 76-1/2ò x 16-1/4ò 96ò 

Table 4 - Recommended  Supply  Ductwork  Sizes Side Discharge  
 

Unit  Size 
Side Discharge 

Duct  Size (Inches)  

Down  Return  Duct 

Size (Inches)  

Side Return 

Duct  Size (Inches)  

Straight  Duct 

Length  

1 20ò x 19-1/4ò 28ò x 10ò 29ò x 10-1/2ò 48ò 

2 20ò x 14ò 36ò x 9ò 36-1/4ò x 11-1/4ò 48ò 

3 25ò x 14ò 45-1/2ò x 13-1/2ò 45-1/2ò x 10-3/4ò 54ò 

4 42ò x 21-1/4ò 74ò x 12-1/4ò 76-1/2ò x 16-1/4ò 78ò 

NOTE: Size 4 units  will  be equipped  with  two  fork  channels.  These channels  must  be removed 

before the unit is mounted to the curb.  

Å Follow SMACNA guides and manufacturerôs requirements for the remaining duct run. Units 

designed for rooftop installation should be installed on a prefabricated or factory-built roof curb. Follow 

curb manufacturerôs instructions for proper curb installation. 

Å Do not  use unit  to  support  ductwork  in  any  way.  This  may cause  damage  to  the unit . 

Å If installed in a geographical area where snow accumulates, the unit should be installed on a curb and/ 

or rail elevated not less than 12-inches above any surface. Verify installation meets local code height 

requirements. 

Å Verify duct connection and unit supply outlet are properly aligned and sealed. Use gasket between the 

curb and unit (Figure 8 on page 14 ). 

Å The curb and unit must be level, or the unit may leak or be damaged. If necessary, use shims to level 

the unit. Shims may be required depending upon curb installation and roofing material. 

Å Secure unit to curb with all available mounting points through vertical portion of the base assembly 

rails (Figure 8 ). Use lug screws, anchor bolts, or other suitable fasteners (not furnished). 

Å Check all fasteners are secure and tight. 

WARNING!!  

Failure  to  properly  size ductwork  may cause  system  effects  and reduce  the performance  of  the 

equipment.  
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Figure 7 ï Curb  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Gasket 

 

 

 
Curb 

  Curb Attachment 

Point 

 
Side Return Duct/Access Panel Install, refer to Figure  8 Detail A. 

Å Install gasket material around the upper and side edges. 

Å Install ductwork using self-tapping screws. 

Å Use caulk/sealant around the upper and side edges. 

Å Do not use caulk/sealant on the lower edge. Use only self-tapping screws to mount ductwork. 

Side Discharge Duct Install, refer to Figure 8  Detail B. 

Å Mount ductwork to the lip of the side discharge opening. 

Å Use self-tapping screws to secure ductwork. 

Å Verify the ductwork is clear for opening the top access panel door. 

Figure 8 - Side Discharge, Side Return  

 

 
1. Discharge Outlet 

2. Upper Edge - Use gasket/sealant for side 

return duct or access panel. 

3. Side Edges - Use gasket/sealant for side 

return duct or access panel. 

4. Damper Drain Holes - DO NOT COVER. 

5. Lower Edge - DO NOT USE gasket/sealant. 

Detail A Detail B 

2 
1 

3 

2 

 
3 

4 4 

5 
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Duct  Hanger  Dimensions  

Figure  9 provides details for standard curbs, and Figure  10 provides details for ERV curbs. Refer to Table 5 

and Table 6  on page 16 for Bill of Materials and curb dimensions. 

Use 1/4ò-20 x 5/8ò Phillips pan head screws and nuts when assembling duct hangers, refer to Figure  11 on 

page 16 . 

Figure 9 - Standard Curb  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 - ERV Curb  
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Table 5 - Duct  Hanger  Bill  of  Materials  
 

Ref Size 1 Size 2 Size 3 Size 4 

1 RTU1DHR = Quantity x 1 RTU2DHR = Quantity x 2 RTU3DHR = Quantity x 1 N/A 

2 RTU1DHL = Quantity x 3 
RTU2DHL = Quantity x 3 

NOTE: ERV Quantity x 4 

RTU3DHL = Quantity x 3 

NOTE: ERV Quantity x 4 

RTU4DHL = Quantity x 3 

NOTE: ERV Quantity x 4 

3 RTU1DHD = Quantity x 2 RTU2DHD = Quantity x 2 RTU3DHD = Quantity x 2 RTU4DHD = Quantity x 2 

 
Table 6 - Duct  Hanger  Curb  Dimensions  

 

Reference  Size 1 Size 2 Size 2 ERV Size 3 Size 3 ERV Size 4 Size 4 ERV 

A 12-3/4ò 12-1/4ò 14-1/2ò 16-5/8ò 16-3/8ò 15-1/2ò 13-1/2ò 

B 36-1/4ò 33-3/8ò 40-1/4ò 48-1/8ò 41-3/8ò 54-7/8ò 54-5/8ò 

C 59-1/4ò 59ò 60-1/4ò 73-1/8ò 72ò 96ò 93-13/16ò 

D N/A 1-3/4ò 73-7/8ò N/A 90ò N/A 109-15/16ò 

E 31-1/4ò 39-1/2ò 1-3/4ò 48-3/8ò N/A N/A N/A 

F 5-1/4ò 1-5/8ò 39-1/2ò 1-1/8ò 40-3/8ò 29-3/8ò N/A 

G 27-3/4ò 36-1/4ò 1-5/8ò 45-1/2ò 1-1/8ò 77-1/2ò 29-3/8ò 

H N/A N/A 36-1/4ò N/A 45-1/2ò N/A 77-7/16ò 

Figure 11 - Duct Hanger Assembled  

 

 
 

Figure 12 - Plenum Curb Installation  

The plenum curbs (Figure 12 ) have a divider installed 
separating the discharge from the return. *When cutting 
the plenum curb, do not cut through the plenum divider.* 
*Avoid cutting two adjacent sides at the same corner of 
the curb. This may weaken the curb structure.* Mark and 
cut through the plenum panels and insulation to fit up with 
the ductwork connections. -Do NOT cut the side panels 
within 4" of each corner, top, bottom, or center. -Do NOT 
cut the base panels within 2" of each side or center. -
Cutting outside of the allowable boxes shown above may 
weaken the curb structure. Secure the duct to the plenum 
curb opening(s). Verify all seams have been fully sealed. 
Tape all cut edges of the insulation to secure it to the curb.  
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Curb  and Adapter  

Figure  13 provides details when mounting return and supply duct adapters to an RTU curb. 

Figure 13 - Curb and Adapter Details  
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Supply Duct Pad Mount Clearances  

When a unit will be pad mounted, refer to Figure  14 for details on installation. Always verify the distance 

from the wall(s) to the unit. For the supply side of the unit, there must be adequate distance between the 

door and duct to service components. 

The minimum unsupported distance for vertical ductwork is 20ô. Anything over 20ô requires a wall support 

bracket. 40ô of vertical ductwork requires two wall support brackets, 60ô would require three wall supports, 

etc. 

A saddle support is required for horizontal duct runs. Center the saddle support to prevent stress on 

connections. Additional saddle supports are recommended every 15ô. 

Figure 14 - Supply Duct Installation Details  
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Duct  Static  Pressure  Control  
 

Units equipped with an Electrically Commutated 

Motors (ECMs) or Variable Frequency Drives (VFDs) 

driven supply fan, the duct static pressure control 

option can be used to monitor duct pressure. 

1. Locate where the pressure transducer is installed 

in the control cabinet. 

 
Figure 15 - Duct Static Pressure Control  

 

 
Pressure Transducer 

Located in Control 

Cabinet 

2. Install the static pitot tube in a straight section of 

ductwork where the airflow is laminar and 

consistent. 

3. Connect the high side tubing to the static pitot 

tube. 

4. Route the tubing through the bottom of the unit to 

the high side port on the pressure transducer. 

5. The low side pressure tubing will be connected to 

a brass port, measuring outdoor ambient 

pressure. The port is located by the unitôs control 

cabinet doors. This will be connected from the 

factory. 

High Side 

Pressure Tubing 

 
 
 
 
 
 
 
 
 
 
 

 
Static Pitot Tube 

 
Low Side 

Pressure Tubing 

 
To Brass Port Located by the 

Unitôs Control Cabinet Doors 

(Factory Mounted) 

 

 
Ductwork 

 
Airflow from 

Supply Fan 

 

Building  Static  Pressure  Control  

Units equipped with an Electrically Commutated 

Motors (ECMs) or Variable Frequency Drives (VFDs) 

driven supply fan, the building static pressure control 

option can be used to monitor space pressure. 

 
Figure 16 - Building Static Pressure Control  
                                               Pressure  Transducer  
                                      Located  in  Control  Cabinet  

1. Locate where the pressure transducer is installed 

in the control cabinet. 

2. Determine the space monitoring device: 

Å Room Pressure Pickup Sensor 

Å Remote HMI, refer to ñHMI, Space/Wall  Sen-

sor, and Room Temp Sensorò on page 20 

3. Install the space monitoring device in the space. 

4. Connect the high side tubing to the space 

monitoring device. 

5. Route the tubing through the bottom of the unit to 

the high side port on the pressure transducer. 

6. The low side pressure tubing will be connected to 

a brass port, measuring outdoor ambient 

pressure. The port is located by the unitôs control 

cabinet doors. This will be connected from the 

factory. 

 
 

High Side 

Pressure Tubing 

 

 
To Space Monitoring Device 

 
 

 
Room Pressure Pickup Sensor 

 
 
 
 

 
High Side 

Pressure Tubing 

 

 
Low Side 

Pressure Tubing 

 
To Brass Port Located by the 

Unitôs Control Cabinet Doors 

(Factory Mounted) 

 
Remote HMI 

 
 
 

 
High Side 

Pressure Tubing 

 

 
Cat 5 Connection 
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HMI, Space/Wall  Sensor,  and Room  Temp Sensor  

NOTE: These components should be installed in a safe location, free of influence from external heat 

sources.  Sensors  must  be installed  in  areas indicative  of  the average  room  temperature.  Mounting  the 

sensor(s) to interior walls will provide reliable measurements.  

 

HMI (Human  Machine  Interface)  

The HMI is used to change settings, view operating information, and view fault history. Remote HMI faceplates 

(Figure  17), remote room sensors (Figure  19 on  page 21), and smart controls may be ordered and shipped sepa-

rately. These components measure temperature and humidity and assist in controlling the unit. Mounting the sen-

sor(s) to interior walls will provide reliable measurements. Keep the sensor away from heat-producing appliances, 

direct sunlight, and away from operable windows/doors. 

HMIs and remote room sensors can be installed directly to industry-standard junction boxes, either surface 

mounted or recessed mounted. HMIs have a built-in temperature/relative humidity (RH) sensor, which is typically 

used to help control the automatic function of the unit. 

The HMI can also be configured to control the unit from a remote location manually. They can be configured not to 

use the internal temperature/relative humidity sensor. In this configuration, the sensor in the HMI is ignored in auto-

matic operation. Multiple HMIs can be connected to one unit for temperature and R/H averaging. All combination 

temperature/humidity HMIs will use a vented standoff. Mount the static pressure tube close to the HMI to obtain 

proper room conditions. 

A max of 4 additional HMIs can be daisy-chained together. Place an End-of-Line (EOL) device in the last HMI con-

nected. 

Figure 17 - HMI with Standoff  
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NOTE: These components should be installed in a safe location, free of influence from external heat 

sources.  Sensors  must  be installed  in  areas indicative  of  the average  room  temperature.  Mounting  the 

sensor(s) to interior walls will provide reliable measurements.  

 

Space HMI Control  Panel  

The space HMI(s) will be located in an area where the user may make comfort adjustments to the space. On units 

shipped with a space HMI, a Cat 5 cable will need to be run from J4, J5, or J6 (refer to schematics) on the main 

MUA Board to J2 on the HMI. If additional space HMIs have been added, they can be daisy-chained from the first 

HMI. In the event there is a slave MUA Board, HMIs can also be powered from J1 or J2 of the slave board. An end 

of line resistor should be added to the last HMI in the chain. Refer to ñSpace HMI Menuò on page 72 for space 

HMI menu navigation. 

NOTE: Some space HMIs may be CAS Wall Sensors, which function and look like HMIs but without a 

screen  or  buttons.  To assign  MODBUS Address,  refer  to  Figure  18. The switches  are on the back  of  the 

sensor.  

Figure 18 - CAS Wall Sensor DIP Switches  

 
 
  

 

Room  Temp Sensor  

The room temperature/humidity sensor is a 10K ohm thermistor. 

When connected to the 0-10V humidity sensor connection, the sensor 

provides constant room temperature and humidity (RH) readings to 

the controller. The sensor should be installed on a wall somewhere in 

the room, but not directly in the HVAC diffuserôs path or close to heat-

producing appliances so that the reading is not affected by heat. 

Room sensors are not required for proper control operation, but still 

can be configured as remote sensors or averaging sensors. 

Do not  install  the room  sensor  on the ceiling . 

 
Figure 19 - Remote Temp/RH Sensor
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Remote  A2L Leak Detector  Installation  

Units equipped with DX cooling using R454B refrigerant use an A2L leak detector that is factory mounted in the 

evaporator cabinet. When additional A2L leak detectors are remote mounted in the space, the installation 

procedure is shown in Figure  20. Terminals AL1 and AL2 will energize a 24VAC output signal to others in event of 

an A2L leak alarm is seen from the unit. Terminal LD can receive a 24VAC input for A2L leak signal from others. 

Factory  Provided  Remote  Leak Detector  

The factory provided leak detector uses Modbus communication with the board. When remote mounted leak 

detectors are used, the sensorôs Modbus is set from the factory. The total number of leak detectors must be 

updated to match in the factory settings. The leak detector must be mounted using the two mounting holes with the 

wiring connection facing directly down to prevent any water infiltration. The 20ô harness can be run directly to the 

unit or to a junction box. From the junction box, the wiring must run to the unitôs terminal blocks 68, 69, and ground 

using twisted shielded paired wire. The Board Power (BP) wire must be at least 14 AWG. 

Figure 20 - Leak Detector  

 
 
 
 
 

Third -Party  Remote  Leak Detector  

When a third-party leak detector is used, normally open dry contacts must be present. The BP terminal should be 

run to the common terminal of the leak detector. The LD terminal should be run to the normally open contact of the 

leak detector. 

Figure 21 - Third -Party Leak Detector Wiring  
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Intake  Hood  Installation  

Intake hoods are shipped on a separate skid. Upon unit arrival, perform the following steps to assemble 

the unit. 

1. Apply weatherproof gasketing to the intake hood flanges. Refer to Detail  A in Figure  22. 

2. Install the intake hood to the unitôs intake opening. 

Å For standard units, align the semi-circle clearance holes on the top flange over the factory installed 

sheet metal screws. Refer to Detail B in Figure 22 . 

Å On ERV units, align the clearance holes with the side flanges over the factory installed sheet metal 

screws. Refer to Detail C in Figure 22.  

3. There will be pilot holes to install the supplied field-installed sheet metal screws. Secure the flanges of 

the intake hood to the unit. Refer to Detail D in Figure 22 . 

4. Use caulk on the outside of the screws to prevent water leaks. 

5. Apply silicone around where the intake hood meets the intake. 

Figure 22 - Intake Hood

Semi-Circle 

Clearance Holes 

 
Clearance 

Holes 

 

 
Intake 
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Detail A 
 

 
Pilot Holes for Field-Installed 

Sheet Metal Screws 

 

 
Intake Hood 

Flanges 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Detail C Detail D 

 

Detail B 
Factory-Installed 

Screws 

Factory-Installed 

Screws 
Field-Installed 

Sheet Metal Screws 
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Typical  Submittal  Drawing  
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Furnace  Condensation  Drain  

In some applications, condensation can form in the flue collection box, especially when furnaces are 

located downstream of cooling coils or operate in a high-efficiency range. If condensation occurs in the flue 

collection box, there are fittings in the bottom of the flue collection box to drain condensation out of the box. 

The burner in the unit is provided with a condensation drain assembly located underneath this fitting for the 

condensation to collect. The drain will need to be connected to field piping to handle the condensation 

properly. 

Consult your local code as to the proper drainage regulations of the condensation. A heated drain option is 

available to prevent the internal drain piping from freezing. If drains are field piped, ensure that the field 

piping is piped in a fashion to prevent the condensation from freezing. Do not plug the holes under any 

circumstance as it will cause the burners to overflow. 

The standard efficiency furnace drain (Figure 23 , detail A) is piped to the exterior of the unit via 5/16ò 

silicone tubing. A 1/4ò female NPT fitting is provided external to the unit to allow for field piping if required. 

If piping is added to the unit, freeze protection should be added to prevent damage to the field-installed 

piping. 

The high-efficiency furnace drain (Figure  23, detail B) is fitted with a condensation float switch assembly, 

located in the bottom main cabinet, from the factory. A condensation drain must be field piped through the 

base of the unit using 3/4ò PVC schedule 80 smooth fittings per the above requirements. A 2ò deep trap 

must be field installed downstream of the unit to ensure adequate flow. 

NOTE: Seal ALL  base penetrations  with  appropriate  filler  (caulk  or  all -purpose  putty)  to  prevent 

water from entering the space.  

Figure 23 - Condensation Drain(s)  

Standard Efficiency Drain - Detail A High-Efficiency Drain - Detail B 
 

1. Standard efficiency drain connection. 1/4ò NPT trap recommended. 

2. 1/2ò, 3/4ò, 1ò, or 1 1/4ò NPT gas connection depending on furnace size. 

3. Factory-installed high-efficiency condensation float switch assembly and wiring. 

4. High-efficiency drain connection. 3/4ò PVC schedule 80. 

5. After drain pipe installation, seal base penetrations with an appropriate filler. 

To test the factory-installed condensation float switch assembly: 

Å Turn the unit on, start the heating system. If the heating system does not run, verify the condensation 

float switch assembly wiring is correct. 

Å Remove the condensation float switch from the assembly. Lift the switching arm with a screwdriver. 

The heating system should shut off immediately. If not, check that the condensation float switch 

assemblyôs wiring connections are secure and tight. Re-check the float switch for proper operation. 

2 

3 4 

1 

5 
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Cooling  Coil  Trap 

There is a field plumbing connection that is required for the DX/cooling coil. This connection is for the drain 

pan located under the DX/cooling coil. Also, it is recommended that all plumbing connections be sealed 

with Teflon tape or pipe dope. 

Install Condensate Trap Assembly to 1ò threaded drain pan connection. Use low-profile couplings and 1ò 

PVC piping to connect on-site drainage to the Condensate Trap Assembly. DO NOT USE UNIONS. The 

Condensate Trap Assembly is important for two reasons. First, it will allow drainage to be piped to the most 

convenient area. Second, it will keep air from being drawn into the system, impeding drainage. The top lids 

of the Condensate Trap Assembly should be removable to allow for cleaning of the trap. 

Figure 24 - Condensate Trap Assembly Details  
 

Heat Drain  Kit  

Units equipped with the Extreme Low Ambient option will include 50 feet of self-regulated heated cable. 

The heated cable will ship loose, and will need to be field-wired. The entire length of pipe exposed to 

ambient air should be wrapped in heated cable and insulated with foam pipe insulation, starting from the 

drain pan nipple and including the condensate drain assembly. The cable should run along the length of 

the pipe to be heated. If the cable is longer than the pipe, then the cable can be spiraled along the length of 

the pipe. The heat cable should be installed with zip ties. Wiring will be the responsibility of the installer. 
 
 

Figure 25 - Heated Drain Kit Details  

Minimum 1" 

4ò Trap Height 
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Gas 

Installation of gas piping must conform with local building codes, or in the absence of local codes to the 

National Fuel Gas Code, ANSI Z223.1 (NFPA 54) ï latest edition. In Canada, installation must be in 

accordance with CAN/CGA-B149.1 for natural gas units and CAN/CGA-B149.2 for propane units. 

WARNING:  Inlet  gas  pressure  must  not  exceed  pressure  indicated  on  nameplate.  See unit 

nameplate for proper gas supply pressure and gas type.  

1. Always  disconnect  power  before  working  on or  near  a heater.  Lock  and tag the disconnect 

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

2. Piping to the unit should conform to local and national requirements for type and volume of gas 

handled, and pressure drop allowed in the line. Refer to the Gas Engineerôs Handbook for gas line 

capacities. 

3. The incoming pipe near the heater should be sized to match the connection on the outside of the unit. 

Connection size is 1/2ò, 3/4ò, 1ò, or 1 1/4ò NPT depending on furnace size. Refer to Detail ñAò 

ñCondensation Drain(s)ò on page 25. Verify unit inlet size to job-specific sheet. Avoid multiple taps 

in the gas supply, so the unit always has a steady supply of gas. 

4. Install a ground joint union with brass seat and a manual shut-off valve external to the unit casing. 

Install shut-off valve adjacent to the unit for emergency shut-off and easy servicing of controls. Refer to 

Figure 26 on page 28 . 

5. Provide a sediment trap, as shown in Figure  26, before each unit and where low spots in the pipeline 

cannot be avoided. 

6. A minimum 1/8ò NPT plugged tapping, accessible for test gauge connection, must be installed 

immediately upstream of the gas supply connection to the appliance. 

7. Locate gas regulators away from the flue vent. Positioning the regulator underneath or nearby the flue 

may cause the regulator to freeze and prevent heating from properly operating. 

8. Clean out the gas line to remove debris before making connections. Purge line to remove air before 

attempting to start unit. Purging air from gas lines should be performed as described in ANSI Z223.1-

latest edition ñNational Fuel Gas Code,ò or in Canada as described in CAN/CGA-B149. 

9. All field gas piping must be pressure/leak tested before unit operation. Use a non-corrosive bubble 

forming solution or equivalent for leak testing. The heater and its individual shut-off valve must be 

disconnected from the gas supply piping system during any pressure testing of that system at test 

pressures over 1/2 psi. The heater must be isolated from the gas supply piping system by closing its 

individual manual shutoff valve during any pressure testing of the gas supply piping system at test 

pressures equal to or less than 1/2 psi. 

10. This unit requires a constant 7ò water  column  (wc)  minimum  for  natural  gas supply (LP 11 in.  wc 

minimum ) when the unit is operating at maximum gas flow. If the gas supply exceeds 14ò wc, it will 

damage the internal valve components. If the gas supply drops below 7ò wc  (LP 11 in.  wc ), the heater 

may not perform to specifications. Refer to Table 7  for gas pressure type and pressure rating. 
 

High  Turndown  Furnace  

The high turndown furnace will be divided into two separate furnace assemblies within the same cabinet. 

This results in a two stage heat source that can stage up and down to meet demand. Since the furnace is 

split unevenly, staging on the smallest will result in significantly higher turndown and greater control over 

building conditions. An additional Flame Safety Controller (FSC), safety valve, modulating valve, and high 

pressure switch (if equipped) will be installed. Refer to Figure 38 on page 65 . 

NOTICE 

Refer  to  the  heater  rating  plate  for  determining  the minimum  gas supply  pressure  for  obtaining  the 

maximum gas capacity for which this heater is specified.  
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Gas Train  

A strainer must be installed to prevent debris from entering the gas train. Only use new piping. Properly ream and 

clean metal burrs. Proper care is needed to ensure that the gas flow is in the same direction as indicated on the 

strainer. Do not over-tighten pipe connections. Use pipe dope on male threads only. Install a drip leg in the gas line 

in accordance with the Authority Having Jurisdiction (AHJ) guidelines. 

Figure 26 - Gas Connection Diagram  
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1. Gas Supply Line Connection 

2. Manual Gas Shut-off Valve 

3. Plugged 1/8ò NPT Test Gauge Connection 

4. Ground Joint Union with Brass Seat 

5. Sediment Trap 

 

 
6. Strainer 

7. Unit 

A. Minimum Depth = 6ò 

B. Maximum Length = 12ò 

 
Proper clearance must be provided in order to service the strainer. A minimum of a 4ò clearance distance must be 

provided at the base of the strainer. 

Table 7 - Gas Train  Details  
 

Gas Pressure  Type Gas Pressure  

Inlet Pressure - Natural Gas 7 - 14 Inches WC 

Inlet Pressure - Propane (LP) 11 - 14 Inches WC 

Maximum Manifold Pressure - Natural Gas 3.5 Inches WC Maximum 

Maximum Manifold Pressure - Propane (LP) 10 Inches WC Maximum 

Minimum Manifold Pressure - Natural Gas 0.15 Inches WC Maximum 

Minimum Manifold Pressure - Propane (LP) 0.75 Inches WC Maximum 

Strainer  Size 

4417K64 3/4ò 

4417K65 1ò 

4417K66 1-1/4ò 

4417K67 1-1/2ò 

4417K68 2ò 

4417K69 2-1/2ò 

4417K71 3ò 

1 
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Indoor  Flue Venting  
 

This appliance requires a Category III venting system. Refer to appliance manufacturerôs installation instructions 

for proper vent installation. Indoor gas fired heating equipment must be vented. Do not  operate  unvented . Gas 

fired heating equipment which has been improperly vented, or which experiences a blocked vent condition may 

emit flue gases into heated spaces. 

Use only  venting  materials  and components  that  are UL listed  and approved  for  Category  III venting 

systems. Do not mix pipe, fittings, or joining methods from different manufacturers.  

 

General  Venting  Guidelines  

1. Installation of venting must conform to local building codes, or in the absence of local codes, follow the 

National Fuel Gas Code. 

2. On Units with multiple furnaces, each furnace must be ducted to the outside using its own isolated duct run. 

Ducts used on each single furnace MUST NOT be connected together in any fashion. Failure to adhere to this 

may result in a build-up of Carbon-Monoxide in the space when the furnace is operating with less than all of its 

furnaces powered. 

3. Do not use a vent pipe smaller than the size of the outlet on the heater. 

4. Install with a minimum upward slope from unit of 1/4 inch per foot and suspend from overhead structure at 

points no greater than 3 feet apart. For best venting, put as much vertical vent as close to the unit as possible. 

5. Fasten individual lengths of vent together with at least three corrosion resistant sheet metal screws. 

6. Vent pipes should be fitted with a tee with a drip leg and clean out tap at the low point in the vent run. This 

should be inspected and cleaned out periodically during the heating season. 

7. Do NOT use dampers or other devices in the vent or combustion air pipes. 

8. Use a vent terminal to reduce downdrafts and moisture in the vent line. 

9. A vent system that terminates vertically but has a horizontal run that exceeds 75% of the vertical rise is 

considered horizontal. 

10. Pressures in Category III venting systems are positive, and therefore care must be taken to prevent flue 

products from entering the heated space. 

11. Vent pipes must all be sealed and gas tight. 
 

 
National  Fuel  Gas Code Venting  Pipe Requirement:  

Use 5-inch pipe for 0 - 251,000 BTUs 

Use 6-inch pipe for 251,000 - 375,000 BTUs 

Use 7-inch pipe for 375,000 - 524,000 BTUs 

Use 8-inch pipe for 524,000 - 698,000 BTUs 

IMPORTANT  

Furnace  Only  Modules  must  be installed  in  a positive  pressure  airstream.  Do not  install  in  a duct  on the 

suction side of a fan.  



30  

Vertically  Vented  Furnaces  

NOTE: Vent  pipe  used  indoors  must  be Category  III. Any  vent  pipe  outside  may be single  wall  or  double 

wall Type B.  

1. Verify vent pipe diameter listed in Table 8 on  page 31 for the appropriate model. Refer to Figure  27 for instal-

lation example. 

2. Maximize the height of the vertical run of vent pipe. A minimum of five (5) feet (1.5m) of vertical pipe is 

required. The top of the vent pipe must extend at least two (2) feet (0.61m) above the highest point on the roof. 

Use Listed Type B vent for external runs. An approved weatherproof vent cap must be installed on the vent 

termination. 

3. Horizontal runs should be pitched upward 1/4 in. per foot (21mm/m) and should be supported at three (3) foot 

(1m) maximum intervals. 

4. Design vent pipe runs to minimize the use of elbows. Each 90ϊ elbow is equivalent to five (5) feet (1.5m) of 

straight vent pipe. 

5. Vent pipe should not be run through unheated spaces. If such runs cannot be avoided, insulate the vent pipe to 

prevent condensation. Insulation should be a minimum of 1/2-in. (12.7mm) thick foil faced fiberglass minimum 

of 1 1/2 # density. 

6. Dampers must not be used in vent piping runs, as spillage of flue gases into the occupied space could result. 

7. Vent connectors serving Category 1 heaters must not be connected into any portion of a mechanical draft 

system operating under positive pressure. 

Figure 27 - Vertical Venting  
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31  

Horizontally  Vented  Furnaces  ï Category  III 

Horizontal vent systems terminate horizontally (sideways). 

WARNING:  Do not  use Type B vent  within  a building  on horizontally  vented  units.  

1. All vent pipe joints must be sealed to prevent leakage. Follow the instructions provided with the approved vent-

ing materials. Refer to Figure 28  for an assembly example. 

2. The total equivalent length of vent pipe must not exceed 50 ft. (15.25m). Equivalent length is the total length of 

straight sections, plus 5 ft. (1.52m) for each 90  elbow and 2.5 ft. (0.76m) for each 45Á elbow. 

3. The vent system must also be installed to prevent collection of condensates. Horizontal runs should be pitched 

upward ¼ in. per foot (21mm/m) and should be supported at three (3) foot (1m) maximum intervals. 

4. Insulate vent pipe exposed to cold air or routed through unheated areas. Insulate vent pipe runs longer than 10 

ft. (3m). Insulation should be a minimum of 1/2 in. (12mm) thick foil faced fiberglass of 1 1/2 # density. Maintain 

6 in. (152mm) clearance between vent pipe and combustible materials. 

5. An approved Breidert Type L, Field Starkap or equivalent vent cap must be provided. Vent cap inlet diameter 

must be the same as the vent pipe diameter. 

6. The vent terminal must be at least 12 in. (305mm) from the exterior wall that it passes through to prevent 

degradation of building material by flue gases. 

7. The vent terminal must be located at least 12 in. (305mm) above grade, or in snow areas, at least 3 ft. (1m) 

above snow line to prevent blockage. 

8. The vent terminal must be installed with a minimum horizontal clearance of 4 ft. (1.2m) from electric meters, 

gas meters, regulators, or relief equipment. 

Through-the-wall vents shall not terminate over public walkways or over an area where condensate or vapor could 

create a nuisance or hazard. Provide vent termination clearances to building or structure features per Table 8 : 

Table 8 - Vent  Termination  Clearances  
 

Structure  Minimum  Clearance  

 
Door, Window, or Gravity Vent 

4 ft. (1.2 m) Below 

4 ft. (1.2 m) Horizontally 

1 ft. (305 mm) Above 

Forced Air Inlet within 10 ft. (3 m) 3 ft. (0.91 m) Above 

Adjoining Building or Parapet 6 ft. (1.8 m) 

Adjacent Public Walkways 7 ft (2.1 m) Above Grade 

Figure 28 - Horizontal Venting  
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Heating Appliance 

 
EACH APPLIANCE  MUST HAVE ITS OWN INDIVIDUAL VENT PIPE AND TERMINAL . Do not connect vent 

system from horizontally vented units to other vent systems or a chimney. 
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High  Altitude  and Gas Type Orifice  Sizing  

The burner orifices should be sized per Table 9 and Table 10, depending on fuel type, furnace size, and altitude. 

Standard orifice sizes are for sea level. The unit should be ordered with the altitude specific orifices, or the parts 

should be ordered through the manufacturer (Table 11 on page 34 ). Refer to main gas valve documentation for 

instructions to convert gas valve spring from Natural to LP and vice versa. 

NOTE: 50,000 - 100,000 BTU High -Efficiency  Natural  Gas furnaces  use 2.3mm Drill  Size at 0 - 3999 ft.  Follow 

charts for all other altitudes.  

Table 9 - Natural  Gas High  Altitude  Charts  
 

Size 1, 2, and 3 Size 1 Size 2 and 3 

High  Altitude:  150,000 to  300,000 BTU 260,000 BTU 400,000 BTU 

Altitude  (Feet) Input  Rate Input  Rate Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 150,000 200,000 300,000 #3/32 260,000 2.6mm 400,000 #41 

2,000 - 2,999 144,000 192,000 288,000 2.35mm 249,600 #38 384,000 #42 

3,000 - 3,999 138,240 184,320 276,480 2.3mm 239,616 #39 368,640 2.35mm 

4,000 - 4,999 132,710 176,947 265,421 #43 230,031 #39 353,894 2.3mm 

5,000 - 5,999 127,402 169,869 254,804 2.25mm 220,830 #40 339,739 #43 

6,000 - 6,999 122,306 163,075 244,612 #44 211,997 #41 326,149 2.25mm 

7,000 - 7,999 117,414 156,552 234,827 2.15mm 203,517 #42 313,103 #44 

8,000 - 8,999 112,717 150,290 225,434 #46 195,376 #42 300,579 #45 

9,000 - 10,000 108,209 144,278 216,417 #47 187,561 #43 288,556 #46 

 
Size 2 Size 3 Size 3 

High  Altitude:  440,000 BTU 500,000 BTU 685,000 BTU 

Altitude  (Feet) Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 440,000 #37 500,000 #36 685,000 #33 

2,000 - 2,999 422,400 #38 479,998 #37 657,600 #35 

3,000 - 3,999 405,504 #39 460,797 #38 631,296 #35 

4,000 - 4,999 389,284 #39 442,668 #38 606,044 #36 

5,000 - 5,999 373,712 #40 424,668 #39 581,802 #36 

6,000 - 6,999 358,764 #41 407,680 #40 558,530 #37 

7,000 - 7,999 344,413 #42 391,372 #41 536,189 #38 

8,000 - 8,999 330,637 #42 375,716 #41 514,742 #38 

9,000 - 10,000 317,411 #43 360,686 #42 494,152 #40 

 

Size 4 Size 4 

High  Altitude:  200,000 to 500,000 BTU 600,000-800,000 BTU 1,100,000 BTU 

Altitude  (Feet) Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 200,000 300,000 400,000 500,000 3.3mm 600,000 700,000 800,000 3.4mm 1,100,000 #38 

2,000 - 2,999 192,000 288,000 384,000 479,998 #30 576,000 672,000 768,000 #30 1,056,000 #39 

3,000 - 3,999 184,320 276,480 368,640 460,797 #31 552,960 645,120 737,280 #30 1,013,760 #40 

4,000 - 4,999 176,947 265,421 353,894 442,668 #31 530,482 619,315 707,789 #30 973,210 #41 

5,000 - 5,999 169,869 254,804 339,739 424,668 #31 509,608 594,543 679,477 #30 934,281 #41 

6,000 - 6,999 163,075 244,612 326,149 407,680 #31 489,224 570,761 652,298 #30 896,910 #42 

7,000 - 7,999 156,552 234,827 313,103 391,372 #32 469,654 547,930 626,206 #31 861,034 #42 

8,000 - 8,999 150,290 225,434 300,579 375,716 #32 450,868 526,013 601,158 #31 826,592 #43 

9,000 - 10,000 144,278 216,417 288,556 360,686 #33 432,834 504,973 577,112 #32 793,529 #43 
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Table 10 - LP Gas High  Altitude  Conversion  
 

Size 1, 2, and 3 Size 1 Size 2 and 3 

High  Altitude:  150,000 to 300,000 BTU 260,000 BTU 400,000 BTU 

Altitude  (Feet) Input  Rate Input  Rate Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 150,000 200,000 300,000 #54 260,000 1.6mm 400,000 1.45mm 

2,000 - 2,999 144,000 192,000 288,000 #54 249,600 #1/16 384,000 #54 

3,000 - 3,999 138,240 184,320 276,480 #55 239,616 #53 368,640 #54 

4,000 - 4,999 132,710 176,947 265,421 #55 230,031 #54 353,894 #54 

5,000 - 5,999 127,402 169,869 254,804 #55 220,830 #54 339,739 #54 

6,000 - 6,999 122,306 163,075 244,612 #55 211,997 #54 326,149 #55 

7,000 - 7,999 117,414 156,552 234,827 #56 203,517 #54 313,103 #55 

8,000 - 8,999 112,717 150,290 225,434 #56 195,376 #54 300,579 #55 

9,000 - 10,000 108,209 144,278 216,417 #57 187,561 #55 288,556 #56 

 
Size 2 Size 3 Size 3 

High Altitude:  440,000 BTU 500,000 BTU 685,000 BTU 

Altitude  (Feet) Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 440,000 1.65mm 500,000 #51 685,000 1.8mm 

2,000 - 2,999 422,400 #52 479,998 #51 657,600 #51 

3,000 - 3,999 405,504 #53 460,797 #52 631,296 #51 

4,000 - 4,999 389,284 #53 442,668 #52 606,044 #51 

5,000 - 5,999 373,712 #53 424,668 #52 581,802 #51 

6,000 - 6,999 358,764 #53 407,680 #52 558,530 #52 

7,000 - 7,999 344,413 #53 391,372 #53 536,189 #52 

8,000 - 8,999 330,637 #54 375,716 #53 514,742 #52 

9,000 - 10,000 317,411 #54 360,686 #53 494,152 #53 

 
Size 4 Size 4 

High  Altitude:  500,000 to  200,000 BTU 600,000-800,000 BTU 1,100,000 BTU 

Altitude  (Feet) Input  Rate Drill  Size Input  Rate Drill  Size Input  Rate Drill  Size 

0 - 1,999 200,000 300,000 400,000 500,000 #45 600,000 700,000 800,000 #45 1,100,000 1/16ò 

2,000 - 2,999 192,000 288,000 384,000 479,998 #46 576,000 672,000 768,000 #46 1,056,000 #53 

3,000 - 3,999 184,320 276,480 368,640 460,797 #47 552,960 645,120 737,280 #47 1,013,760 #53 

4,000 - 4,999 176,947 265,421 353,894 442,668 #47 530,482 619,315 707,789 #47 973,210 #54 

5,000 - 5,999 169,869 254,804 339,739 424,668 #47 509,608 594,543 679,477 #47 934,281 #54 

6,000 - 6,999 163,075 244,612 326,149 407,680 #48 489,224 570,761 652,298 #48 896,910 #54 

7,000 - 7,999 156,552 234,827 313,103 391,372 #48 469,654 547,930 626,206 #48 861,034 #54 

8,000 - 8,999 150,290 225,434 300,579 375,716 #49 450,868 526,013 601,158 #49 826,592 #55 

9,000 - 10,000 144,278 216,417 288,556 360,686 #49 432,834 504,973 577,112 #49 793,529 #55 
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Table  11 - Orifice  Part  Numbers  and  Quantity  Charts  
 

Orifice  Part  Numbers  

Size Part  # AX #  Size Part  # AX # 

#30 BG100-30 A0029277  #51 BG100-51 A0042653 

#31 BG100-31 A0029278 #52 BG100-52 A0042654 

#32 BG100-32 A0029279 #53 BG100-53 A0030724 

#33 BG100-33 A0029280 #54 BG100-54 A0023048 

#35 BG100-35 A0029281 #55 BG100-55 A0023049 

#36 BG100-36 A0030719 #56 BG100-56 A0023057 

#37 BG100-37 A0030721 #57 BG100-57 A0028803 

#38 BG100-38 A0030722 1/16ò BG100-116 A0030725 

#39 BG100-39 A0042652 1.45mm BG101-16 A0023052 

#40 BG100-40 A0030723 1.6mm BG101-25 A0043619 

#41 BG100-41 A0023045 1.65mm BG101-24 A0043620 

#42 BG100-42 A0023050 1.8mm BG101-10 A0043621 

#43 BG100-43 A0023047 2.15mm BG101-21 A0023055 

#44 BG100-44 A0023046 2.25mm BG101-20 A0023054 

#45 BG100-45 A0028800 2.3mm BG101-05 A0023051 

#46 BG100-46 A0028801 2.35mm BG101-19 A0023053 

#47 BG100-47 A0028802 2.6mm BG101-23 A0043622 

#48 BG100-48 A0029282 3.3mm BG101-08 A0029285 

#49 BG100-49 A0029283 3.4mm BG101-09 A0030726 

#50 BG100-50 A0029284 #3/32 BG101-3/32 A0023044 

 

Orifice  Quantity  per  Furnace  

Size 1, 2, and 3 Qty Size 4 Qty 

50,000 BTU 2 N/A - 

75,000 BTU 3 N/A - 

100,000 BTU 4 N/A - 

125,000 BTU 5 N/A - 

150,000 BTU 6 N/A - 

200,000 BTU 8 200,000 BTU 4 

260,000 BTU 9 N/A - 

300,000 BTU 12 300,000 BTU 6 

400,000 BTU 15 400,000 BTU 8 

440,000 BTU 14 N/A - 

500,000 BTU 15 500,000 BTU 10 

N/A - 600,000 BTU 11 

685,000 BTU 18 N/A - 

N/A - 700,000 BTU 13 

N/A - 800,000 BTU 15 

N/A - 1,100,000 BTU 36 
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LP Conversion  Kit  for  RTU Series  

LP/Natural Gas conversion kits are used to convert from one gas type to another in the field. This kit is used on all 

RTUs, and the part numbers in Table 12  should be used on furnace sizes listed. 

Kits contain: 

Å Main Safety Gas Valve Regulator Spring 

Å Furnace orifices marked with orifice size 

This unit is configured for the gas type listed on the nameplate. To convert gas types, you must use the following 

parts listed in Table 12. The size-specific parts include the orifice conversion parts and the combination gas valve 

spring(s). These parts are available by contacting your local sales office. 

All field gas piping must be pressure/leak tested before unit operation. Use a noncorrosive bubble forming solution 

or equivalent for leak testing. The equipment and its individual shut-off valve must be disconnected from the gas 

supply piping system during any pressure testing of that system at test pressures in excess of 1/2 psi. The 

equipment must be isolated from the gas supply piping system by closing its individual manual shutoff valve during 

any pressure testing of the gas supply piping system at test pressures equal to or less than 1/2 psi. This must be 

performed on an annual basis. 

Table 12 - Gas Conversion  Kit  Part  Numbers  
 

Size 1 Units  

Furnace  Size 50 MBH 75 MBH 100 MBH 125 MBH 150 MBH 200 MBH 260 MBH 

Natural  Gas NAT-HMG50 NAT-HMG75 NAT-HMG100 NAT-HMG125 NAT-HMG150 NAT-HMG200 NAT-HMG260 

LP Gas LP-HMG50 LP-HMG75 LP-HMG100 LP-HMG125 LP-HMG150 LP-HMG200 LP-HMG260 

Modulating  Valve E50-1/2ò 

 
Size 2 and 3 Units  

Furnace  Size 50 MBH 100 MBH 150 MBH 200 MBH 250 MBH 300 MBH 400 MBH 440 MBH 500 MBH 685 MBH 

Natural  Gas NAT-HMG50 NAT-HMG100 NAT-HMG150 NAT-HMG200 NAT-HMG250 NAT-HMG300 NAT-HMG400 NAT-HMG440 NAT-HMG500 NAT-HMG685 

LP Gas LP-HMG50 LP-HMG100 LP-HMG150 LP-HMG200 LP-HMG250 LP-HMG300 LP-HMG400 LP-HMG440 LP-HMG500 LP-HMG685 

Modulating  Valve E50-3/4ò E60-1ò E50-3/4ò 

 
Size 4 Units  

Furnace  Size 200 MBH 300 MBH 400 MBH 500 MBH 600 MBH 700 MBH 800MBH 1100MBH 

Natural  Gas NAT-HMA200 NAT-HMA300 NAT-HMA400 NAT-HMA500 NAT-HMA600 NAT-HMA700 NAT-HMA800 NAT-HMA1100 

LP Gas LP-HMA200 LP-HMA300 LP-HMA400 LP-HMA500 LP-HMA600 LP-HMA700 LP-HMA800 LP-HMA1100 

Modulating  Valve E50-3/4ò E60-1ò 
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Pre-Conversion  Unit  Check -Out 

The following procedure is intended as a guide to aid in determining that the appliance is properly installed and is 

in a safe condition for continuing use. It should be recognized that generalized test procedures cannot anticipate all 

situations. Accordingly, in some cases, deviation from this procedure may be necessary to determine safe 

operation of the equipment: 

Å This procedure should be performed before any attempt at modification of the appliance or the installation. 

Å If it is determined there is a condition that could result in unsafe operation, the appliance should be shut off, 

and the owner advised of the unsafe condition. 

Follow these steps when making a safety inspection: 

1. Conduct a gas leakage test of the appliance piping and control system downstream of the shut-off valve in the 

supply line to the appliance. 

2. Visually inspect the venting system for proper size and horizontal pitch and determine there is no blockage or 

restrictions, leakage, corrosion, or other deficiencies that could cause an unsafe condition. 

3. Shut off all gas to the appliance and shut off any other fuel-burning appliance within the same room. Use the 

shut-off valve in the supply line to each appliance. 

4. Inspect burners and crossovers for blockage and corrosion. 

5. Inspect heat exchangers for cracks, openings, or excessive corrosion. 

6. Insofar as is practical, close all windows and all doors between the space where the appliance is located and 

other spaces of the building. Turn on any exhaust fans so that they will operate at maximum speed. If it is 

believed sufficient combustion air is not available, refer to the section covering air for combustion, venting, and 

ventilation of Natural Gas and Propane Installation Code, CSA B149.1, or National Fuel Gas Code, ANSI 

Z223.1/NFPA 54, for guidance. 

7. Place the appliance in operation following the lighting instructions. Adjust thermostat so the appliance will 

operate continuously. Other fuel-burning appliances shall be placed in operation. 

8. Determine that the main burner ignition is satisfactory by interrupting and re-establishing the electrical supply 

to the appliance in any convenient manner. 

Å Visually determine that main burner gas is burning properly. 

Å If the appliance is equipped with high- and low-flame control or flame modulation, check the main burner for 

proper operation at low flame. 

9. Test for spillage at the draft hood relief opening after 5 minutes of main burner operation. Use a draft gauge, 

the flame of a match, or candle. 

10. Return doors, windows, exhaust fans, and all other fuel-burning appliances to their previous conditions of use. 

11. Check both limit control and fan control for proper operation. Limit control operation can be checked by 

temporarily disconnecting the electrical supply to the supply motor and determining that the limit control acts to 

shut off the main burner gas. 
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Gas Conversion  Instruction  
 

Follow the below steps when converting gas types, refer to Figure  29 for details: 

1. Before proceeding with the conversion, shut off all gas supply to the unit at the manual shut-off valve. 

2. Disconnect or shut off all electrical power to the unit. 

3. Turn the thermostat to the lowest temperature setting. 

4. Remove screws holding manifold pipe assembly to burner assembly. 

5. Loosen and remove natural gas orifices, remove from manifold. 

6. Install propane gas orifices provided with kit. Verify orifice sizes are correct. 

7. Open Gas Valve Regulator conversion kit and follow instructions provided for conversion of gas valve 

regulator. Make sure  to  apply  the label  provided  in  the kit  indicating  that  the valve  has been converted. 

The spring tension is different for LP and Natural Gas. This is the main component difference.  

8. Secure manifold assembly to burner assembly. Check that all orifices are aligned with the opening on each 

burner. 

9. Turn on gas supply at manual shut-off valve. 

10. Leak check union fitting and connection at gas valve using a soap solution. 

11. Turn power to the unit ñOn.ò 

12. Initiate a heating cycle. Check inlet and manifold gas pressures. 

13. A label is included in this kit to attach to the manifold indicating this assembly has been converted to LP gas. 

14. Attach label to manifold where it is readily visible when this assembly is accessed for service. 

15. Verify proper sequence of operation for appliance after conversion is completed. 

16. Verify proper gas inlet supply pressure and information on maximum and minimum supply pressures. 

Figure 29 - On/Off Gas Valve
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Warning  

This  conversion  kit  shall  be installed  by a qualified  service  agency  in  accordance  with  the manufacturerôs 

instructions and all applicable codes and requirements of the authority having jurisdiction. If the 

information in these instructions is not followed exactly, a fire, explosion or production of carbon 
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Electrical  
 

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

grams are furnished with each control by the factory and are attached to the moduleôs door. 

When installed, the appliance must be electrically grounded in accordance with local codes, or in the 

absence  of  local  codes,  with  the National  Electrical  Code (NEC), ANSI/NFPA 70, and/or  the Canadian  Elec-

trical  Code, CSA C22.1, if an external electrical source is utilized. Verify the voltage and phase of the power 

supply, and the wire amperage capacity is in accordance with the unit nameplate. Refer to Table 13 for wire size 

and amperage ratings. 

Å Always  disconnect  power  before  working  on or  near  a unit.  Lock  and  tag  the  disconnect  switch  and/or 

breaker to prevent accidental power -up . 

Å The main electrical feed should be brought through one of the conduit openings located in the base of the unit, 

within the perimeter of the curb. When installing wiring and conduit, make sure to route in front of the gas train. 

Refer to Figure 30 on page 39 . 

Å DO NOT ROUTE WIRING WITHIN THE SUPPLY OR RETURN DUCT. KEEP WIRING AND CONDUIT AT 

LEAST 1ò AWAY FROM THE BURNER EXHAUST VENT. 

Å A dedicated branch circuit should supply the unit with short circuit protection according to NEC. 

Å Make certain that the power source is compatible with the requirements of your equipment. The unit nameplate 

identifies the proper phase and voltage of the equipment. 

Å Units shipped with an optional remote HMI panel have separate wiring requirements. It is important to run the 

main electrical wires in a separate conduit from the remote control HMI wiring. The HMI wiring is Cat-5 and 

separate from power cable. Maximum distance on any low voltage wire is 1000 feet. 

Å Before connecting the unit to the building power source, verify power line wiring is de-energized. 

Å Do not kink power cable. Secure the power cables to prevent contact with sharp objects. 

Å Never allow the cable to come in contact with oil, grease, hot surfaces, or chemicals. 

Å 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. 

Å Before powering up the unit, check fan wheel for free rotation and make sure that the interior of the heater is 

free of loose debris or shipping materials. 

Å If any of the original wire supplied with the appliance needs to be replaced, it must be replaced with wiring 

material having a temperature rating of at least 149°F and type TW wire or equivalent. 

Å Seal ALL  base penetrations  with  an appropriate  filler  (caulk  or  all -purpose  putty)  to  prevent  water  from 

entering the space. Refer to Figure 30 . 

WARNING:  Low  Voltage  Wiring  Should  Never  Route  Together  With  High  Voltage  Wiring.  

Table 13 - Copper  Wire  Ampacity  
 

WARNING!!  

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

equipment. A qualified electrician should perform this work.  

Wire Size Maximum  Amps  

14 AWG 15 

12 AWG 20 

10 AWG 30 

8 AWG 50 

6 AWG 65 

4 AWG 85 

3 AWG 100 

2 AWG 115 

1 AWG 130 

 

Wire Size Maximum  Amps  

1/0 AWG 150 

2/0 AWG 175 

3/0 AWG 200 

4/0 AWG 230 

250 MCM 255 

300 MCM 285 

350 MCM 310 

400 MCM 335 

500 MCM 380 

600 MCM 420 
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Building  to  Unit  Power  Wiring  Connection  

Figure 30 - Conduit Termination/Disconnect Switch Wiring

 
Safety 

Disconnect 

Switch 

 
 
 

 
Main Power to Unitôs 

Safety Disconnect 

Switch from Building 

Breaker. Copper Wire. 

 
Run Conduit   

 
Size 3 Unit Shown 

 
 
 
 

 
Gal-flex 

Conduit 

 
208/460/600 V 3 PH. 

Safety 

Disconnect 

Switch 

 
 
 

 
Rotary 

Handle 

Field 

Supplied 

to First Shelf 
 

BK BK BK GR 

Wiring 

 
 

 
WARNING: KEEP  WIRING 

AND CONDUIT AT LEAST 

1ò AWAY FROM THE 

BURNER EXHAUST VENT. 

 
 

 
After Wiring Installation is 

Complete, Seal All Base 

Penetrations with 

Appropriate Filler 

Fused Disconnect Option 

 

 
 
 
 
 
 

NOTE: Only  Use Copper  Wiring  for  Disconnect  Switch  Connections.  

Table  14 - Disconnect  Terminal  Torque  Specifications  
 

Model  Torque  

VCCF6 200 in-lbs 

M2 225A 230 in-lbs 

M3 400A 310 in-lbs 

M4 600A 310 in-lbs 

Fused Disconnects Refer to nameplate data on the inside of the switch housing for torque specs. 

Site Preparation  ï Controls  

Å Consider general service and installation space when locating the remote temperature control. 

Å Locate the control as close to the space/fan that it will serve to reduce long, unnecessary wire runs. 

Å Install thermostats in locations that will produce a good representation of the air being moved by the 

fan in the space. Avoid thermostat installations in direct sunlight, near HVAC supplies, or abnormal 

temperature airstreams. 

 
 

 
 Fused Disconnect Options 

 250V 480/600V Size 

30A DG321NRB DH361FRK 1 

60A DG322NRB DH362FRK 1, 2, 3 

100A DG323NRB DH363FRK 1, 2, 3 
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Typical Wiring Schematic  
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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 15 during installation. 

 
Table 15 - 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 44. 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 44. 

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  31). 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 31 - 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 44. 

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  32). 

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 32 - i500 VFD Screen  

 
 

For  troubleshooting  i500 Series  Drives,  refer  to  ñVFD Fault  Listò on  page 142. 
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VFD Part  Number/Specifications  

Table 16 - Cross -Reference  

HP SMV Part  Number  i500 Part  Number  Volts  
1Ø 

Input  
3Ø 

Input  

Input  Amps  
1Ø 120V 

AC 

Input  Amps  
1Ø 240V AC 

Output  
Amps  

Breaker  
1Ø 

120V AC 

Breaker  
1Ø 

240V AC 

0.5 ESV371N01SXB571 i51BP137A0000ACBSS 
120/ 
240V 

X - 9.2 4.6 2.4 15 15 

1 ESV751N01SXB571 i51BP175A0000ACBSS 
120/ 
240V 

X - 16.6 8.3 4.2 25 15 

1.5 ESV112N01SXB571 i51BP211A0000ACBSS 
120/ 
240V 

X - 20 10 6 30 20 

 

HP Part  Number  i500 Part  Number  Volts  
1Ø 

Input  
3Ø 

Input  
Input  Amps  

1Ø 
Input  Amps  

3Ø 
Output  
Amps  

Breaker  
1Ø 

Breaker  
3Ø 

0.5 ESV371N02YXB571 i51BP137D0000ACBSS 240V X X 5.1 2.9 2.4 15 15 

1 ESV751N02YXB571 i51BP175D0000ACBSS 240V X X 8.8 5 4.2 15 15 

1.5 ESV112N02YXB571 i51BP211D0000ACBSS 240V X X 12 6.9 6 20 15 

2 ESV152N02YXB571 i51BP215D0000ACBSS 240V X X 13.3 8.1 7 25 15 

3 ESV222N02YXB571 i51BP222D0000ACBSS 240V X X 17.1 10.8 9.6 30 20 

5 ESV402N02TXB571 i51BP255C0000ACBSS 
(7.5 HP) 

240V - X - 18.6 16.5 - 30 

7.5 ESV552N02TXB571 240V - X - 26 23 - 40 

10 ESV752N02TXB571 i55AP275C0030ACBSS 240V - X - 33 29 - 50 

15 ESV113N02TXB571 i55AP311C0030ACBSS 240V - X - 48 42 - 80 

20 ESV153N02TXB571 i55AP315C0030ACBSS 240V - X - 59 54 - 90 

           

1 ESV751N04TXB571 i51BP175F0000ACBSS 480V - X - 2.5 2.1 - 15 

1.5 ESV112N04TXB571 i51BP211F0000ACBSS 480V - X - 3.6 3 - 15 

2 ESV152N04TXB571 i51BP215F0000ACBSS 480V - X - 4.1 3.5 - 15 

3 ESV222N04TXB571 i51BP222F0000ACBSS 480V - X - 5.4 4.8 - 15 

5 ESV402N04TXB571 i51BP240F0000ACBSS 480V - X - 9.3 8.2 - 15 

7.5 ESV552N04TXB571 i51BP255F0000ACBSS 480V - X - 12.4 11 - 20 

10 ESV752N04TXB571 i51BP275F0000ACBSS 480V - X - 15.8 14 - 25 

15 ESV113N04TXB571 i55AP311F0031ACBSS 480V - X - 24 21 - 40 

20 ESV153N04TXB571 i55AP315F00301CBSS 480V - X - 31 27 - 50 

25 ESV183N04TXB571 i55AP318F00301CBSS 480V - X - 38 34 - 70 

30 ESV223N04TXB571 i55AP322F00301CBSS 480V - X - 45 40 - 80 

40 ESV303N04TXB571 i55AP330F00301CBSS 480V - X - 59 52 - 100 

50 ESV373N04TXB571 i55AP337F00801CBSS 480V - X - 74 65 - 125 

60 ESV453N04TXB571 i55AP345F00801CBSS 480V - X - 87 77 - 150 

           

1 ESV751N06TXB571 i51BP175G00*0ACBSS 600V - X - 2 1.7 - 15 

2 ESV152N06TXB571 i51BP215G00*0ACBSS 600V - X - 3.2 2.7 - 15 

3 ESV222N06TXB571 i51BP222G00*0ACBSS 600V - X - 4.4 3.9 - 15 

5 ESV402N06TXB571 i51BP240G00*0ACBSS 600V - X - 6.8 6.1 - 15 

7.5 ESV552N06TXB571 i51BP255G00*0ACBSS 600V - X - 10.2 9 - 20 

10 ESV752N06TXB571 i51BP275G00*0ACBSS 600V - X - 12.4 11 - 20 

15 ESV113N06TXB571 i55AP311G0030ACBSS 600V - X - 19.7 17 - 30 

20 ESV153N06TXB571 i55BP315G0030ACBSS 600V - X - 25 22 - 40 

25 ESV183N06TXB571 i55BP318G0030ACBSS 600V - X - 31 27 - 50 

30 ESV223N06TXB571 i55BP322G0030ACBSS 600V - X - 36 32 - 60 

40 ESV303N06TXB571 i55BP330G0030ACBSS 600V - X - 47 41 - 70 

50 ESV373N06TXB571 i55BP345G00701CBSS 
(60 HP) 

600V - X - 59 52 - 90 

60 ESV453N06TXB571 600V - X - 71 62 - 110 
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Make-up Air  (MUA) Board  Connectors  

The Make-up Air Board (Figure 33 ) is located in the main cabinet, refer to ñComponent Locationò on page 62 

for location. Circuit 1 Cooling inputs/outputs are located on the MUA Board. Circuit 2/3 Cooling inputs/outputs are 

located on the Advanced Cooling Board (ACB). 

Figure 33 - MUA Board  
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NOTE: Some connections  may not  be used  depending  on system  configurations  

 

 
 
RJ45 connectors 

Connector J1 and J2 are associated with BMS. 

Connector  J3 through J6 are interchangeable and 

may be used to connect to an HMI or VFD. 

 
J2 J1 

 
J6 J5 J4 J3 

J1 - CASLink/Slave 

J2 - CASLink/Slave 

J3 - HMI/VFD/Master 

J4 - HMI/VFD/Master 

J5 - HMI/VFD/Master 

J6 - HMI/VFD/Master 

 

 

 
Connector  J7 contains inputs and outputs for the 

Flame Safety Controller (FSC) 

 

Pin 1 - 24VAC Output to Pressure Switch Input 

(PSW) on FSC or Electric Heater (option) 

Pin 2 - 24VAC Output to Thermostat Input 

(TH/W) on FSC 

Pin 3 - 24VAC Input from IND on FSC 

Pin 4 - 24VAC Input from V1 on FSC 

Pin 5 - 24VAC Output to Main Gas Valve 

(Connected to J7-4) 

Pin 6 - 0-10VDC + Analog Output to Modulating 

Gas Valve 

Pin 7 - 0-10VDC - Output to Modulating Gas Valve 

Pin 8 - Modulating Gas Valve Shield 

Pin 9 - 24VAC Common to Main/Pilot Gas Valve 

Pin 10 - 24VAC Input from Vent Proving Switch 

(J7-1) / Electric Heat Dry Contact 

Pin 11 - 24VAC Output (L1) on FS 

Pin 12 - 24VAC Supply Power (R) on FSC 

Pin 13 - 24VAC Out to High Limit Switch 

Pin 14 - 24VAC Out to Vent Proving Switch 

Pin 15 - Detects 24VAC Presence from Roll Out 

Switch 

Pin 16 - Detects 24VAC Presence from High Limit 

Switch 

Pin 17 - 24VAC Out to Roll Out Switch 

Pin 18 - Valve Ground (V2) on FSC/High Efficiency 

(HE) Furnace Relay (RE-B) 
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Connector  J8 contains inputs and outputs for the 

Flame Safety Controller (FSC) 

 

Pin 1 - 24VAC Output to Pressure Switch Input 

(PSW) on FSC or Electric Heater (option) 

Pin 2 - 24VAC Output to Thermostat Input 

(TH/W) on FSC 

Pin 3 - Detects 24VAC Presence from IND on FSC 

Pin 4 - 24VAC Input from V1 on FSC 

Pin 5 - 24VAC Output to Main Gas Valve 

(Connected to J8-4) 

Pin 6 - 0-10VDC + Analog Output to Modulating 

Gas Valve 

Pin 7 - 0-10VDC - Output to Modulating Gas Valve 

Pin 8 - Modulating Gas Valve Shield 

Pin 9 - 24VAC Common to Main/Pilot Gas Valve 

Pin 10 - 24VAC Input from Vent Proving Switch 

(J8-1) / Electric Heat Dry Contact 

Pin 11 - 24VAC Output (L1) on FSC 

Pin 12 - 24VAC Supply Power (R) on FSC 

Pin 13 - 24VAC Output to High Limit Switch 

Pin 14 - 24VAC Output to Vent Proving Switch 

Pin 15 - Detects 24VAC Presence from Roll Out 

Switch 

Pin 16 - Detects 24VAC Presence from High Limit 

Switch 

Pin 17 - 24VAC Output to Roll Out Switch 

Pin 18 - Valve Ground (V2) on FSC/High Efficiency 

(HE) Furnace Relay (RE-B) 

 

 
Connector  J9 contains 120V AC connections 1 8 

Pin 1 - 120VAC Main Input 

Pin 2 - N/A 

Pin 3 - 120VAC Input from Fire Microswitch 

Pin 4 - 120VAC Output to Intake/Discharge Damper 

Actuator 

Pin 5 - 120VAC Input from Intake Damper End 

Switch 

Pin 6 - 120VAC Output to Drain Heater 

Pin 7 - 120VAC Output to Cabinet Heater 

Pin 8 - 120VAC Neutral 

 

 

 
Connector  J10 contains 120V AC connections 1 8 

Pin 1 - N/A 
Pin 2 - N/A 

Pin 3 - 120VAC Output to Hot Water Solenoid 

Pin 4 - 120VAC Output to Chilled Water Solenoid/ 

Crankcase Heater 

Pin 5 - 120VAC Input Supply Overload 

Pin 6 - 120VAC Output to Supply Starter/Purge Dry 

Relay 

Pin 7 - 120VAC Output to Exhaust Starter 

Pin 8 - 120VAC Neutral 
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Connector  J13 contains low voltage connections 

 
7 1 

14 8 

Pin 1 - N/A 

Pin 2 - PWM + Output for Supply ECM 

Pin 3 - 24VAC Output for Low Gas Pressure Switch 

Pin 4 - 24VAC Output for High Gas Pressure Switch 

Pin 5 - 24VAC Output for Clogged Filter Switch 

Pin 6 - 24VAC Output for Low Airflow 

Pin 7 - 24VAC Input for Board Power 

Pin 8 - N/A 

Pin 9 - N/A 

Pin 10 - 24VAC Input from Low Gas Pressure 

Switch 

Pin 11 - 24VAC Input from High Gas Pressure 

Switch 

Pin 12 - 24VAC Input from Clogged Filter Switch 

Pin 13 - 24VAC Input from Low Air Pressure Switch 

Pin 14 - 24VAC for Board Power 

W  Y  G BAS/STAT 

Pin 5 - 24VAC Call for Cooling Input 

Pin 6 - 24VAC Call for Blower Input 

Pin 7 - 24VAC Occupied Override Input 

Pin 8 - 24VAC Isolated Common 

Pin 1 - 24VAC Auxiliary Input/Purge Mode 

Pin 2 - 24VAC Auxiliary Input 

Pin 3 - 24VAC Auxiliary Input 

Pin 4 - 24VAC Call for Heat Input 

 

 
Connector  J11 contains low voltage screw terminal 

connections 

DI-1 AI-1 

Pin 5 - 24VAC Output to Air Quality Sensor 

Pin 6 - 0-10V Analog Input from Air Quality Sensor 

Pin 7 - 24VAC Common to Air Quality Sensor 

Pin 8 - 24VAC Common to Air Quality Sensor 

Pin 1 - 24VAC Output to Smoke Detector 

Pin 2 - 24VAC Output to Smoke Detector 

Pin 3 - 24VAC Digital Input from Smoke Detector 

Pin 4 - 24VAC Common to Smoke Detector 

 
Connector  J12 contains low voltage screw terminal 

connections 
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Connector J16 contains low voltage screw 
terminal connections  

 

 

 

Pin 1 - 0-10VDC Analog Input  
Pin 2 - 4-20 mA Analog Input  
Pin 3 - 24VAC Common  
Pin 4 - 24VAC Common  

Pin 5 - 24VAC Unit Interlock Input  
Pin 6 - 24VAC Output Stat tied to J12-7  
Pin 7 - 24VAC Output (R) tied to J12-6  
Pin 8 - 24VAC Common  

NOTE: Connector J17 is grouped with connectors J-19 through J-21  

 

 

 

 

 

 

 

1 8 

AI-2 AI-3 

Pin 5 - 24VDC Output to Space RH 

Pin 6 - 0-10VDC Analog Input from Space RH 

Pin 7 - 24VDC Common to Space RH 

Pin 8 - 24VDC Common to Humidity Sensor 

Pin 1 - 24VDC Output to Intake RH 

Pin 2 - 0-10VDC Analog Input from Intake RH 

Pin 3 - 24VDC Common to Intake RH 

Pin 4 - 24VDC Common to Humidity Sensor 

 

 
Connector  J14 contains screw terminal 

connections 

1 10 

THERMISTORS 

Pin 6 - Outdoor Temperature Thermistor Input 

Pin 7 - Discharge Temperature Thermistor Input 

Pin 8 - Discharge Temperature Thermistor Input 

Pin 9 - Space Temperature Thermistor Input 

Pin 10 - Space Temperature Thermistor Input 

Pin 1 - Intake Temperature Thermistor Input 

Pin 2 - Intake Temperature Thermistor Input 

Pin 3 - Return Temperature Thermistor Input 

Pin 4 - Return Temperature Thermistor Input 

Pin 5 - Outdoor Temperature Thermistor Input 

 
 

 
Connector  J15 contains low voltage connections 
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Connector J18 contains low voltage 

connections  

 

Pin 1  - 24VDC + Output for Spare  

Pin 2  - 0-10VDC Analog Output for Mixing Box 
Actuator  

Pin 3  - 0-10VDC Analog Output for Bypass 
Damper/ Powered Exhaust  

Pin 4  - 24VAC Output for DX Float Switch  

Pin 5  - 24VAC Output for Door Interlock  

Pin 6  - 24VAC Extreme Low Ambient Bypass 
Solenoid Output  

Pin 7  - 24VAC for Damper Actuator  

Pin 8  - 24VDC - Common for Spare  

Pin 9 - 0-10VDC Common for Mixing Box Actuator  

Pin 10 - 0-10VDC Common for Bypass 
Damper/Powered Exhaust  

Pin 11 - 24VAC Input from DX Float Switch  

Pin 12 - 24VAC Input from Door Interlock  

Pin 13 - 24VAC Extreme Low Ambient Bypass 
Solenoid Common  

Pin 14 - 24VAC for Damper Actuator  

 
 

 
Connector  J17 Output for Power Vent 1 

Connector  J19 Output for Power Vent 2 

Connector J20 Neutral for Power Vent 

Connector J21 Neutral for Power Vent 

J20 J21 

  
J19 J17 

J17 - 120VAC Output for Power Vent 1 

J19 - 120VAC Output for Power Vent 2 

J20 - 120VAC Neutral for Power Vents 

J21 - 120VAC Neutral for Power Vents 

 

 
 

 
Connector  J22 (Y1) N/A 

Connector  J23 (Y2) Reversing Valve 

Connector  J24 (Y3) N/A 

2  1 J22 

2  1 J23 

2  1 J24 

J22 Pin  1 - N/A 

J22 Pin  2 - N/A 

J23 Pin  1 - 24VAC Output to Reversing Valve 1 

J23 Pin  2 - 24VAC Common to Reversing Valve 1 

J24 Pin  1 - N/A 

J24 Pin  2 - N/A 
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Connector J25 contains low voltage screw terminal 
connections for DDC Communications Isolated  

 

Pin 1 - RS-485 +  

Pin 2 - RS-485 -  

Pin 3 - RS-485 Common  

 

 
 

Connector J2 6 Programming Port  
 

 

 
 

Connector J2 7 USB Programming Port  
 

 

 
 

Connector J28 contains low voltage screw terminal 
connections  

 

Pin 1 - 24VAC Output  

Pin 2 - 24VAC Output  

Pin 3 - 24VAC Digital Input  

Pin 4 - 24VAC Common  

Pin 5 - 24VAC Output to Supply Fan  

Pin 6 - 0-10VDC Analog Input Supply Fan Speed  

Pin 7 - 24VAC Common to Supply Fan  

Pin 8 - 24VAC Common to Supply Fan  

 

 
 

Connector J2 9 contains 120V AC connections  
 

N/A 

 

 

 

 

 

 

 



52  

 
 

Connector J 30 contains 120V AC connections  
 

Pin 1 through Pin 7 - N/A  Pin 8 - 120VAC Alarm Output  

 

 

 
Connector  J31 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VDC + Output to Outdoor RH Sensor 

Pin 2 - 0-10VDC Analog Input from Outdoor RH 

Sensor 

Pin 3 - 24VDC/0-10VDC Common from Outdoor RH 

Sensor 

Pin 4 - 24VDC + Output to Inlet Gas Pressure 

Sensor 

Pin 5 - 0-10VDC Analog Input from Inlet Gas 

Pressure Sensor 

Pin 6 - 24VDC/0-10VDC Common from Inlet Gas 

Pressure Sensor 

Pin 7 - 24VDC + Output to Discharge RH Sensor 

Pin 8 - 0-10VDC Analog Input from Discharge RH 

Sensor 

Pin 9 - 24VDC/0-10VDC Common from Discharge 

RH Sensor 

Pin 10 - 24VDC + output to Return RH Sensor 

Pin 11 - 0-10VDC Analog Input from Return RH 

Sensor 

Pin 12 - 24VDC/0-10VDC Common from Return RH 

Sensor 

Pin 13 - 24VDC + output to Clogged Filter Pressure 

Sensor 

Pin 14 - 0-10VDC Analog Input from Clogged Filter 

Pressure Sensor 

Pin 15 - 24VDC/0-10VDC Common from Clogged 

Filter Pressure Sensor 

Pin 16 - 24VDC + Output for Analog or Static 

Pressure Control for Blower/Damper 

Pin 17 - 0-10VDC Analog Input for Analog or Static 

Pressure Control for Blower/Damper 

Pin 18 - 24VDC/0-10VDC Common for Analog or 

Static Pressure Control for Blower/Damper 
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Connector  J32 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VAC Output for High Air Airflow Switch 

Pin 2 - PWM + Output for Exhaust/Power Vent ECM 

Pin 3 - 24VAC Output for Proof Of Closure / HE 

Furnace Float Switch 

Pin 4 - 24VDC + Output for Exhaust Current Sensor 

Pin 5 - 24VAC Output To CO Alarm 

Pin 6 - 0-24VDC + Analog Input from Flame Sensor 

Pin 7 - 24VDC Powered PWM to Modulating Gas 

Valve, Full Wave, 16 kHz 

Pin 8 - 0-10VDC Analog Output 

Pin 9 - 0-10VDC Analog Output for Electric Heat 

Pin 10 - 24VAC Input from High Airflow Switch 

Pin 11 - PWM - Output for Exhaust/Power Vent 

ECM 

Pin 12 - 24VAC Input from Proof of Closure / HE 

Furnace Float Switch 

Pin 13 - 4-20mA Input from Exhaust Current Sensor 

Pin 14 - 24VAC From CO Alarm 

Pin 15 - 24VDC Common From Flame Sensor 

Pin 16 - 24VDC Powered PWM to Modulating Gas 

Valve, Full Wave, 16 kHz 

Pin 17 - 0-10VDC Analog Output 

Pin 18 - 0-10VDC Analog Output for Electric heat 

 

 

 
Connector  J33 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VDC + Output for Main Unit Current 

Sensor 

Pin 2 - 24VDC + Output for Cooling Current Sensor 

Pin 3 - PWM + Output for Condenser Fans 1 

Pin 4 - PWM + Output for Condenser Fans 2 

Pin 5 - PWM + Input for Spare 1 

Pin 6 - 24VDC + Pulse Input from Gas Meter 

Pin 7 - 24VDC + Pulse Input from Water Meter 

Pin 8 - 24VAC Output to Oil Solenoid 

Pin 9 - N/A 

Pin 10 - 4-20mA Input from Main Unit Current 

Sensor 

Pin 11 - 4-20mA Input from Cooling Current Sensor 

Pin 12 - PWM - Output for Condenser Fans 1 

Pin 13 - PWM - Output for Condenser Fans 2 

Pin 14 - PWM - Input for Spare 1 

Pin 15 - PWM - Pulse Input from Gas Meter 

Pin 16 - 24VDC - Pulse Input from Water Meter 

Pin 17 - 24VAC Common for Oil Solenoid 

Pin 18 - N/A 

 

 

 
Connector  J34 Stepper Motor (EEV) 

 
Pin 1 - Stepper Motor 1, 12V, Bipolar 

Pin 2 - Stepper Motor 1, 12V, Bipolar 

Pin 3 - Stepper Motor 1, 12V, Bipolar 

Pin 4 - Stepper Motor 1, 12V, Bipolar 

2 1 

4 3 
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Connector  J36 contains inputs and outputs for 

components 

 
9 1 

18 10 

Pin 1 - 24VAC Output for Low Pressure Switch 

Pin 2 - 24VAC Input for Low Pressure Switch 

Pin 3 - 24VAC Output for High Pressure Switch 

Pin 4 - 24VAC Input for Low Pressure Switch 

Pin 5 - 24VAC Output for High Temp Switch 

Pin 6 - 24VAC Input for Low Pressure Switch 

Pin 7 - 24VAC Output to Oil Sensor 

Pin 8 - 24VAC Common from Oil Sensor 

Pin 9 - 24VAC Input from Oil Sensor 

Pin 10 - 24VDC + output to Liquid Line Pressure 

Transducer 

Pin 11 - 0-10VDC Analog Input from Liquid Line 

Pressure Transducer 

Pin 12 - 24VDC/0-10VDC Common from Liquid Line 

Pressure Transducer 

Pin 13 - 24VDC + Output to Suction Line Pressure 

Transducer 

Pin 14 - 0-10VDC Analog Input from Suction Line 

Pressure Transducer 

Pin 15 - 24VDC/0-10VDC Common from Suction 

Line Pressure Transducer 

Pin 16 - 24VDC + output to Discharge Line 

Pressure Transducer 

Pin 17 - 0-10VDC Analog Input from Discharge Line 

Pressure Transducer 

Pin 18 - 24VDC/0-10VDC Common from Discharge 

Line Pressure Transducer 

 

 

 
Connector  J37 Stepper Motor (Reheat Valve) 

 
Pin 1 - Stepper Motor 2, 12V, Bipolar 

Pin 2 - Stepper Motor 2, 12V, Bipolar 

Pin 3 - Stepper Motor 2, 12V, Bipolar 

Pin 4 - Stepper Motor 2, 12V, Bipolar 

1 10 

THERMISTORS 

Pin 6 - Evap/Indoor Thermistor Input 

Pin 7 - Condenser/Outdoor Coil Thermistor Input 

Pin 8 - Condenser/Outdoor Coil Thermistor Input 

Pin 9 - Compressor Discharge Thermistor Input 

Pin 10 - Compressor Discharge Thermistor Input 

Pin 1 - Suction Line Thermistor Input 

Pin 2 - Suction Line Thermistor Input 

Pin 3 - Liquid Line Thermistor Input 

Pin 4 - Liquid Line Thermistor Input 

Pin 5 - Evap/Indoor Thermistor Input 

 

 
Connector  J35 contains low voltage connections 

S
L
T 

S
L
T 

LL
T 
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T
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T
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T 

O
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T 
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T 

2 1 

4 3 
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ON 

1 2 3 4 

Programming - Service Only 

 

 
Dip Switch  S4 

End of line termination 

 
Dip Switch  S3 

Programming - Service Only 

 

 
Dip Switch  S2 

Switch 1, 2, 3 always OFF. Switch 4 Always ON. If Switch 4 is OFF, BAS terminals disabled. 

 
 

 
Dip Switch  S1 

ON 

 
Connector  J38 Modbus 

J38 is used for Modbus communication with the 

compressor. Use terminal J25 for 3rd party Modbus 

control. 

 
MODBUS 

C B A 

 

 

3 1 

Pin 1 (A) - Modbus (-) 

Pin 2 (B) - Modbus (+) 

Pin 3 (C) - Modbus Ground 

 
 

 
 

 

 

 

 

 

 

 

  O
N
 

O
N
 

1
 

2
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ACB Connectors  

The Advanced Cooling Board (ACB) (Figure 34 ) is located in the main cabinet, refer to Figure 35  for 

location. Circuit 1 Cooling inputs/outputs are located on the MUA Board. Circuit 2/3 Cooling inputs/outputs 

are located on the ACB. 

Figure 34 - Advanced Cooling Board (ACB)  
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Connector  J4 USB Programming Port 

USB 

NOTE: Some connections  may not  be used  dependent  on system  configurations  

 

RJ45 connectors 

Connector J1 and J2 are associated with BMS. 

Connector  J3 through J6 are interchangeable and 

may be used to connect to an HMI or VFD. 

 

  

J1 - CASLink/Slave J2 - HMI/VFD/Master 

 
 
 
 
 
 
 
 

 

 
Connector  J5 Stepper Motor (EEV 1) 

(EEV 1 = Circuit 2) 

 

 

Pin 1 - Stepper Motor 1, 12V, Bipolar 

Pin 2 - Stepper Motor 1, 12V, Bipolar 

Pin 3 - Stepper Motor 1, 12V, Bipolar 

Pin 4 - Stepper Motor 1, 12V, Bipolar 

 

 
Connector  J6 Stepper Motor (EEV 2) 

(EEV 2 = Circuit 3) 

 

 

Pin 1 - Stepper Motor 2, 12V, Bipolar 

Pin 2 - Stepper Motor 2, 12V, Bipolar 

Pin 3 - Stepper Motor 2, 12V, Bipolar 

Pin 4 - Stepper Motor 2, 12V, Bipolar 

 

 

 
Connector  J7 Stepper Motor (Reheat Valve 1) 

(Reheat Valve 1 = Circuit 2) 

 

 

Pin 1 - Stepper Motor 1, 12V, Bipolar 

Pin 2 - Stepper Motor 1, 12V, Bipolar 

Pin 3 - Stepper Motor 1, 12V, Bipolar 

Pin 4 - Stepper Motor 1, 12V, Bipolar 

 

 
J1 

    

 
J2 

 

2 1 

4 3 

 

2 1 

4 3 

 

2 1 

4 3 
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Connector  J8 Stepper Motor (Reheat Valve 2) 

(Reheat Valve 2 = Circuit 3) 

 
Pin 1 - Stepper Motor 2, 12V, Bipolar 

Pin 2 - Stepper Motor 2, 12V, Bipolar 

Pin 3 - Stepper Motor 2, 12V, Bipolar 

Pin 4 - Stepper Motor 2, 12V, Bipolar 

 

 

 
Connector  J9 contains inputs and outputs for com-

ponents 

 
 

9 1 

18 10 

Pin 1 - 24VDC + output to Discharge Line Pressure 

Transducer 1 

Pin 2 - 0-10VDC Analog Input from Discharge Line 

1 Pressure Sensor 

Pin 3 - 24VDC/0-10VDC Common from Discharge 

Line 1 Pressure Sensor 

Pin 4 - 24VDC + output to Suction Line Pressure 

Transducer 1 

Pin 5 - 0-10VDC Analog Input from Suction Line 1 

Pressure Sensor 

Pin 6 - 24VDC/0-10VDC Common from Suction 

Line 1 Pressure Sensor 

Pin 7 - 24VDC + output to Liquid Line Pressure 

Transducer 1 

Pin 8 - 0-10VDC Analog Input from Liquid Line 1 

Pressure Sensor 

Pin 9 - 24VDC/0-10VDC Common from Liquid Line 

1 Pressure Sensor 

Pin 10 - 24VAC constant output to High Pressure 

Switch Compressor 1 

Pin 11 - 24VAC Input for High Pressure Switch 

Compressor 1 

Pin 12 - 24VAC constant output to Low Pressure 

Switch Compressor 1 

Pin 13 - 24VAC Input for Low Pressure Switch Com-

pressor 1 

Pin 14 - 24VAC constant output to Discharge Temp 

Compressor 1 

Pin 15 - 24VAC Input for High Discharge Temp 

Compressor 1 

Pin 16 - PWM + Output for Condensing Fan 

Group 1 

Pin 17 - PWM - Output for Condensing Fan Group 1 

Pin  18 - 24VAC Output Notification For Compressor 

1 

2 1 

4 3 
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Connector  J10 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VDC + output to Discharge Line Pressure 

Transducer 2 

Pin 2 - 0-10VDC Analog Input from Discharge Line 

2 Pressure Sensor 

Pin 3 - 24VDC/0-10VDC Common from Discharge 

Line 2 Pressure Sensor 

Pin 4 - 24VDC + output to Suction Line Pressure 

Transducer 2 

Pin 5 - 0-10VDC Analog Input from Suction Line 2 

Pressure Sensor 

Pin 6 - 24VDC/0-10VDC Common from Suction 

Line 2 Pressure Sensor 

Pin 7 - 24VDC + output to Liquid Line Pressure 

Transducer 2 

Pin 8 - 0-10VDC Analog Input from Liquid Line 2 

Pressure Sensor 

Pin 9 - 24VDC/0-10VDC Common from Liquid Line 

2 Pressure Sensor 

Pin 10 - 24VAC constant output to High Pressure 

Switch Compressor 2 

Pin 11 - 24VAC Input for High Pressure Switch 

Compressor 2 

Pin 12 - 24VAC constant output to Low Pressure 

Switch Compressor 2 

Pin 13 - 24VAC Input for Low Pressure Switch Com-

pressor 2 

Pin 14 - 24VAC constant output to Discharge Temp 

Compressor 2 

Pin 15 - 24VAC Input for High Discharge Temp 

Compressor 2 

Pin 16 - PWM + Output for Condensing Fan 

Group 2 

Pin 17 - PWM - Output for Condensing Fan Group 2 

Pin  18 - 24VAC Output Notification For Compressor 

2 

 

 
 

 
Connector  J11 contains low voltage connections 

 
 

9 1 

18 10 

Pin 1 - 24VAC Input for Board Power 

Pin 2 - 24VAC Common for Board Power 

Pin 3 - 24VAC Output to Spare 1 

Pin 4 - 24VAC Common to Spare 1 

Pin 5 - PWM + Output for Spare 1 

Pin 6 - PWM - Output for Spare 1 

Pin 7 - 24VDC + Output for Evap RH Sensor 

Pin 8 - 0-10VDC Analog Input from Evap Coil RH 

Sensor 

Pin 9 - 24VDC/0-10VDC Common from Evap Coil 

RH Sensor 

Pin 10 - 24VDC + Output for ERV Exhaust RH Sen-

sor 

Pin 11 - 0-10VDC Analog Input from ERV Exhaust 

Air RH Sensor 

Pin 12 - 24VDC/0-10VDC Common from ERV 

Exhaust Air RH Sensor 

Pin 13 - 24VDC + Output for Spare 2 

Pin 14 - 0-10VDC Analog Input for Spare 2 

Pin 15 - 24VDC/0-10VDC Common for Spare 2 

Pin 16 - 24VDC + Output for Spare 3 

Pin 17 - 0-10VDC Analog Input for Spare 3 

Pin 18 - 24VDC/0-10VDC Common for Spare 3 
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Connector  J12 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VAC Output to Compressor 1 

Pin 2 - 24VAC Output to Oil Solenoid 1 

Pin 3 - 24VAC Constant Output to Compressor 1 

Overload 

Pin 4 - 24VAC Output to Reversing Valve 1 

Pin 5 - 24VDC + Output for Compressor 1 Current 

Sensor 

Pin 6 - 24VDC + Output for Condensing Fan 1 Cur-

rent Sensor 

Pin 7 - 24VAC Input from Compressor 1 VFD 

Pin 8 - 24VAC Output for Oil Sensor Control 

Voltage 1 

Pin 9 - 24VAC Input for Compressor 1 Phase Pro-

tection 

Pin 10 - 24VAC Common to Compressor 1 

Pin 11 - 24VAC Common to Oil Solenoid 1 

Pin 12 - 24VAC Input for Compressor 1 Overload 

Pin 13 - 24VAC Common to Reversing Valve 1 

Pin 14 - 4-20mA Input from Compressor 1 Current 

Sensor 

Pin 15 - 4-20mA Input from Condensing Fan 1 Cur-

rent Sensor 

Pin 16 - 24VAC Output to Compressor 1 VFD 

Pin 17 - 24VAC Input for Oil Sensor 1 

Pin 18 - 24VAC Common for Oil Sensor 1 

 

 

 
Connector  J13 contains inputs and outputs for 

components 

 
 

9 1 

18 10 

Pin 1 - 24VAC Output to Compressor 2 

Pin 2 - 24VAC Output to Oil Solenoid 2 

Pin 3 - 24VAC Constant Output to Compressor 2 

Overload 

Pin 4 - 24VAC Output to Reversing Valve 2 

Pin 5 - 24VDC + Output for Compressor 2 Current 

Sensor 

Pin 6 - 24VDC + Output for Condensing Fan 2 Cur-

rent Sensor 

Pin 7 - 24VAC Input from Compressor 2 VFD 

Pin 8 - 24VAC Output for Oil Sensor Control 

Voltage 2 

Pin 9 - 24VAC Input for Compressor 2 Phase Pro-

tection 

Pin 10 - 24VAC Common to Compressor 2 

Pin 11 - 24VAC Common to Oil Solenoid 2 

Pin 12 - 24VAC Input for Compressor 2 Overload 

Pin 13 - 24VAC Common to Reversing Valve 2 

Pin 14 - 4-20mA Input from Compressor 2 Current 

Sensor 

Pin 15 - 4-20mA Input from Condensing Fan 2 Cur-

rent Sensor 

Pin 16 - 24VAC Output to Compressor 2 VFD 

Pin 17 - 24VAC Input for Oil Sensor 2 

Pin 18 - 24VAC Common for Oil Sensor 2 

 

 
 

 
Connector  J14 N/A 

 
7 1 

14 8 
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Connector  J15 N/A 

 
7 1 

14 8 

1 10 

THERMISTORS 

Pin 7 - Condenser/Outdoor Coil 2 Thermistor Input 

Pin 8 - Condenser/Outdoor Coil 2 Thermistor Input 

Pin 9 - Compressor Discharge Line Circuit 2 Tem-

perature Input 

Pin 10 - Compressor Discharge Line Circuit 2 Tem-

perature Input 

Pin 1 - Suction Line Circuit 2 Temperature Input 

Pin 2 - Suction Line Circuit 2 Temperature Input 

Pin 3 - Liquid Line Circuit 2 Temperature Input 

Pin 4 - Liquid Line Circuit 2 Temperature Input 

Pin 5 - Evap/Indoor Coil 2 Temperature Input 

Pin 6 - Evap/Indoor Coil 2 Temperature Input 

 

 
Connector  J16 contains low voltage screw terminal 

connections 

1 10 

THERMISTORS 

Pin 7 - 2nd Suction Line Circuit 2 Temperature Input 

Pin 8 - 2nd Suction Line Circuit 2 Temperature Input 

Pin 9 - Compressor Discharge Line Circuit 3 Tem-

perature Input 

Pin 10 - Compressor Discharge Line Circuit 3 Tem-

perature Input 

Pin 1 - Suction Line Circuit 3 Temperature Input 

Pin 2 - Suction Line Circuit 3 Temperature Input 

Pin 3 - Liquid Line Circuit 3 Temperature Input 

Pin 4 - Liquid Line Circuit 3 Temperature Input 

Pin 5 - Evap/Indoor Coil 3 Temperature Input 

Pin 6 - Evap/Indoor Coil 3 Temperature Input 

 

 
Connector  J17 contains low voltage screw terminal 

connections 

1 10 

BAS/STAT 

Pin 6 - 24VAC Input for Heat Pump Reversing Valve 

Pin 7 - 24VAC Input for Cooling Stage 1 

Pin 8 - 24VAC Input for Cooling Stage 2 

Pin 9 - 24VAC Constant Output (R) 

Pin 10 - 24VAC Common/ Isolated Common Via 

Dip Switch 

Pin 1 - 24VAC Input for Alarm 

Pin 2 - 24VAC Input for AUX 

Pin 3 - 24VAC Call for Heat Stage 1 Input 

Pin 4 - 24VAC Call for Heat Stage 2/ Emergency 

Input 

Pin 5 - 24VAC Input for Defrost 

 
 

 
Connector  J18 contains low voltage connections 
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Component  Location  

Use Figure  35 through Figure  42 for component locations. Units equipped with ERV, refer to ñEnergy Recovery  

(Optional)ò on page 115 for component descriptions and locations. 

Figure 35 - Typical Main Cabinet (Size 1 -3) 

 
1. Differential  Pressure  Transducer  ï Monitors air pressure differential between two points. Used in different air control 

options. 

2. 40VA 120V to  24V Transformer  (TR-xx)  ï Verify transformers on schematics, varies by application. 

3. 20VA 120V to  24V Transformer  (TR-xx)  ï Verify transformers on schematics, varies by application. 

4. Convenience  Outlet  Circuit  Breaker  (CB-02) ï Protects transformer for convenience outlet from high current spikes. 

5. Circuit  Breaker  (CB-01) ï Protects electrical components from high current spikes. 

6. Terminal  Strip  ï Central location to terminate control wiring. Should be used for troubleshooting. 

7. 24V DC Power  Supply  (PWS-01) ï Converts input voltage of 100-240 AC to an output voltage of 24 DC. 

8. RJ45 Converter  ï Communication port for a Cat 5 cable that allows components to connect to other components. 

9. Induced  Draft  Air  Sensor  (PS-01) ï A safety device located near the draft inducer motor that will prevent operation of the 

furnace if correct venting air pressures are not detected. 

10. MUA Board  - Controls the 0-10V DC signal to modulating furnace controls, modulating gas valve, and 24V AC signals to 

staged furnace controls. 

11. Flame Safety  Control  (FSC-01) ï Initiates and monitors flame. Equipped with non-adjustable time settings for pre-purge, 

inter-purge, and post-purge of the exhaust flue and control cabinet. 

12. 750V 230/460V to  120V Transformer  ï Used for the convenience outlet. Voltage inputs 208/230/480. 

13. Clogged  Filter  Switch  (PS-10) ï Senses whether the filters at the intake to the main supply motor are free of dirt and con-

taminant. Optional component. 

14. VFD Controller  (VFD-01) ï Used to protect supply motor, and to control the speed of the motor to vary airflow across unit. 

15. Distribution  Block  ï Distributes power to condensing components. 

16. Disconnect  Switch  (SW-01) ï Controls all electrical power to the entire unit. 

17. Compressor  Drive  Frequency  Converter  (VFD-02) ï Operates the compressor. 

18. Compressor  Local  Control  Panel  (LCP) ï Used to navigate the compressorôs VFD controls. 

19. HMI Panel  ï MUA board interface. The 4 buttons are used to navigate through the menu screens. 

20. Air  Flow  Reducers  ï Connection between on-board air flow sensor to probe mounted in the cabinet. 

21. Convenience  Outlet  Transformer  (TR-09) ï 2000VA transformer used for the convenience outlet. Voltage inputs 208/230/ 

480. 

22. Door  Switches  (DS-xx)  ï These switches operate the LED lights inside the cabinet. 
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Figure 36 - Typical Main Cabinet (Size 4) 

 

1. Transformer  (TR-xx)  ï 40VA 120V to 24V/20VA 120V to 24V. Verify transformers on schematics, varies by application. 

2. Make-Up Air  (MUA) Board  - Controls the 0-10V DC signal to modulating furnace controls, modulating gas valve, and 24V 

AC signals to staged furnace controls. 

3. Compressor  Drive  Frequency  Converter  (VFD-xx)  ï Operates compressor 2. For 40/50T cooling units. 

4. Compressor  Drive  Frequency  Converter  (VFD-xx)  ï Operates compressor 1. 

5. Disconnect  Switch  (SW-01) ï Controls all electrical power to the entire unit. 

6. HMI Panel  ï MUA board interface. The 4 buttons are used to navigate through the menu screens. 

7. Compressor  Local  Control  Panel  (LCP) ï Used to navigate the compressorôs VFD controls. 

8. Induced  Draft  Air  Sensor  (PS-xx)  ï A safety device located near the draft inducer motor that will prevent operation of the 

furnace if correct venting air pressures are not detected. Quantity (1) for standard and high turndown furnace. Quantity (2) 

for 700/800mbh furnaces. 

9. Advanced  Cooling  Board  (ACB) ï The ACB is used on 40/50T cooling units. 

10. 750V 230/460V to  120V Transformer  ï Used for controls. Voltage inputs 208/230/480. 

11. Flame Safety  Control  (FSC-xx)  ï Initiates and monitors flame. Equipped with non-adjustable time settings for pre-purge, 

inter-purge, and post-purge of the exhaust flue and control cabinet. Quantity (1) sensor for standard and high turndown 

furnace. Quantity (2) for 700/800mbh furnaces. 

12. Air  Flow  Reducers  ï Connection between on-board air flow sensor to probe mounted in the cabinet. 

13. SCADA Communication  Module  ï Communication module that relays product information to CASLink. 

14. Clogged  Filter  Switch  (PS-10) ï Senses whether the filters at the intake to the main supply motor are free of dirt and 

contaminant. This is an optional component. 

15. Electrical  Din  Rail  - Contains the following electrical components: 

Å Convenience  Outlet  Circuit  Breaker  (CB-02) ï Protects transformer for convenience outlet from high current spikes. This 

is an optional component. 

Å Circuit  Breaker  (CB-01) ï Protects electrical components from high current spikes. 

Å Terminal  Strip  ï Central location to terminate control wiring. Should be used for field wiring. 

Å 24V DC Power  Supply  (PWS-01) ï Converts input voltage of 100-240V AC to an output voltage of 24V DC. 

Å RJ45 Converter  ï Communication port for a Cat 5 cable that allows components to connect to other components. This is 

an optional component. 

16. Door  Switch  (DS-xx)  ï This switch operate the LED lights inside the cabinet. 

17. Differential  Pressure  Transducer  ï Monitors the air pressure differential between two points. This transducer is used in 

different air control options. This is an optional component. 

Not Shown: VFD Controller  (VFD-01) ï Used to protect supply motor, and to control the speed of the motor to vary airflow 

across unit. Located below main cabinet. 
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Figure 37 - Typical Refrigerant Access Panel Heat Pump with Reheat shown  

 

 
1. Refrigerant  Low  Pressure  Switch  (SW-15) ï Detects refrigerant pressure on the low-pressure side of the system. If the 

pressure drops below the preset value, the compressor will shut down. This sensor has an automatic reset. 

2. Suction  (Low)  Line  Pressure  Sensor  (PS-21) ï Transducer that monitors the low side of the refrigeration system. 

3. Filter/Drier  ï Absorbs water and filters system contaminants. 

4. Reversing  Valve (RV-01) ï A valve used for heat pump applications that changes the flow of refrigerant. By changing the 

flow of refrigerant, the heat pump cycle is changed from cooling to heating or heating to cooling. 

5. Hot Gas Reheat Valve(s) ï Valve(s) will modulate the supply of refrigerant to the outdoor (condensing) coil and to the 

reheat coil. Units with a single reheat valve, HG-01, will be a three-way valve. Units that use dual reheat valves, not shown, 

will have HG-01 in-line to the reheat coil inlet and HG-02 in-line to the outdoor (condensing) coil inlet. 

6. Discharge  Check  Valve  ï Restricts liquid migration back to compressor during off cycles. 

7. Refrigerant  High  Pressure  Switch  (SW-16) ï If the pressure rises above the preset value, the compressor will shut down. 

8. Discharge  (High)  Pressure  Transducer  (PS-22) ï Transducer that monitors the high side of the refrigeration system. 

9. Reheat  Coil  Check  Valve  ï Restricts refrigerant flow to the reheat coil when reheat is not active. 

10. Compressor  Power  Termination  ï Power connection from Compressor Drive Frequency Converter. 

11. Oil  Return  Solenoid  Valve  (OS-01) ï Allows oil to be distributed throughout the scroll set when activated. Not applicable to 

VZH-044/065 compressors. 

12. Oil  Level  Sensor  (SEN-01) ï Monitors the oil level in the compressor. If the oil level is low, the unit will shut down. 

13. Crankcase  Heater (HE-03) ï A heating cable used to boil off liquid refrigerant within the crank of the compressor. 

14. Compressor  ï Circulates refrigerant throughout the system. 

15. Refrigerant  High  Temperature  Switch  (SW-18) ï This safety switch opens at dangerously high compressor discharge 

temperatures. For heat pump applications only. 

16. Liquid  Line  Pressure  Sensor  (PS-20) ï Pressure transducer that monitors the liquid line pressure in the refrigeration 

system. 

17. Suction/Discharge/Liquid  Line  Temperature  Sensor  ï A sensor mounted to copper piping. Refer to ñSuction Line  

Temperature (SLT) Sensorsò on page 156. 

Not Shown: 

Å High -Pressure  Port  ï High-pressure gauge connection port. 

Å Low -Pressure  Port  ï Low-pressure gauge connection port. 

Å Accumulator  ï Prevents liquid flooding back to the compressor. Used in heat pump and certain cooling applications. 
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Figure 38 - Gas Furnace Cabinet  

Typical  Standard  Gas Furnace  

 

High Turndown Furnace Option 
 

1. Furnace  Power  Vent  (PV-xx)  ï An assembly used to exhaust flue gases. 

2. High -Pressure  Gas Switch  (PS-03) ï Monitors pressure and shuts down heating when pressures rise above the desired 

set point. This is an optional component. 

3. Manifold  Gas Pressure  Gauge (0-10ò wc)  ï Measures manifold gas pressure. 

4. Manual  Gas Shut  Off  Valve  ï Allows gas flow to burner. Shut off to leak test gas train. 

5. Modulating  Gas Valve  (VA-03) ï Controls the amount of gas to the furnace to meet desired discharge/space temperature. 

6. ON/OFF Gas Valve  (VA-01) ï On/Off gas valve with built-in regulator and manual shut off switch. 

7. Low -Pressure  Gas Switch  (PS-04) ï Monitors pressure and shuts down heating when pressure drops below the desired 

set point. This is an optional component. 

8. Inlet  Gas Pressure  Gauge (0-35ò wc) ï Measure inlet gas pressure. 

9. For standard furnaces, a stainless steel type B vent will be used. For High Efficiency (HE) furnace, a PVC vent will be used. 

See ñFurnace Condensation Drainò on page 25. 
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Figure 39 - Typical Burner Cabinet  

Single Burner 
 

Split Burner 

 

1. Ignitor  ï Powered by Flame Safety Control to initiate light-off. 

2. Rollout  Switch  1 (SW-05) ï Normally closed temperature activated switch. Mounted on bracket at the firing tube. Senses 

flame roll-out in the event of a blocked tube, low airflow, or low gas pressure. If flame-rollout is present, the switch de-

energizes heater circuit on the furnace. Must be manually reset by pressing the small button on top of the switch. 

3. Furnace  High  Temperature  Switch  (SW-04) ï Normally closed switch. De-energizes the heater circuit on the furnace if 

temperature exceeds mechanical set-point. Automatic recycling. 

4. Flame Rod (FR-01) ï Continuously senses for the presence of flame in heating mode after ignition has commenced. This 

sensor is wired to the Flame Safety Control (FSC-1). 

5. Rollout  Switch  2 (SW-13) ï Normally closed temperature activated switch. Mounted on bracket at the firing tube. Senses 

flame roll-out in the event of a blocked tube, low airflow, or low gas pressure. If flame-rollout is present, the switch de-

energizes heater circuit on the furnace. Must be manually reset by pressing the small button on top of the switch. 

6. Single Burner Assembly ï Capacity varies by unit size. 

7. Split Furnace Assembly ï Capacity varies by unit size. When the high turndown option is selected, a split furnace will be 

present. 

A. First Stage ï Smallest of the two stages. The first stage can modulate for the highest turndown. 

B. Second Stage ï When first stage is 100% operational, the second stage can modulate to meet the required heating 

capacity. 

Figure 40 - Typical Damper Access Panel  
 

1. Return  Temperature  and/or  Humidity  Sensor  (SN-xx)  ï Monitors the return air temperature and/or humidity. 

2. Outdoor  Temperature  Sensor  (SN-xx)  ï Monitors the outdoor temperature. Located behind outside air intake louvers. 

3. Intake  Damper  Assembly  Motor  (MT-xx) ï Provides control of the outside/return air damper assembly. 
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Figure 41 - Typical Blower and Air Intake Access Doors/Panel  
 

 
1. Condensing  Fan Motor  (MT-xx)  ï Pulls air across the outdoor coil. 

2. Supply  Motor  (MT-01) ï Located behind door. Main supply air motor. 

3. Discharge  Temperature  Sensor  or  Discharge  Humidity/Temperature  (SN-xx)  ï Monitors discharge air temperature or 

humidity/temperature. 

4. Door  Tamper  Switch  (SW-19) ï When the blower door is open, the switch will de-activate the supply motor. 

5. Electronic  Expansion  Valve  (EEV-1) ï Controls the flow of refrigerant to maintain a desired superheat value. 

6. Intake  Temperature  or  Intake  Humidity/Temperature  Sensor  (SN-xx/HUM-xx) ï Monitors intake air humidity/ 

temperature. 

7. Float  Switch  (SW-xx)  ï Monitors the water level from condensation in the drain pan. 

Not Shown: Evap Coil  Temperature  Sensor  (SN-xx)  ï Monitors the dew point temperature of the air before the reheat coil. 

 

Optional  Components  

AC Interlock  

On units equipped with the optional AC interlock, 24V AC power from a rooftop unit should be field wired to screw 

terminal J11-(5) on the MUA board. 24V AC common from a rooftop unit should be field wired to terminal block J11-

(8) on the MUA board. When these terminals are powered, heat will be locked out on the RTU. 

Burner  Interlock  

On units equipped with the optional burner interlock, 24V AC power from a rooftop unit should be field wired to screw 

terminal J11-(4) on the MUA board. 24V AC common from a rooftop unit should be field wired to terminal block J11-

(8) on the MUA board. When these terminals are powered, cooling will be locked out on the RTU. 

Electric  Cabinet  Heater 

Units can be shipped with an optional 120V electric cabinet heater powered from the MUA board. There is a 

temperature sensor built onto the MUA board that will regulate when the cabinet heater activates. 

Communication  Module  

The Communication Module, PN: SCADA , is included in all CASlink equipped panels. It obtains operational data from 

various connected components. This communication wiring is either RS-485 shielded twisted pair wiring or RJ45 Cat 

5 Ethernet wiring. 
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Electric  Heater  Option  

The electric coils on the heater are controlled using Silicon Controller Rectifier (SCR) controls. SCR is a time 

proportioning type controller that modulates the heater and supplies the exact amount of power to match the 

heat demand. 

The three black wires from the electric heater will need to be field wired to the disconnect switch. 

Figure 42 - Electric Heater Option  
 

 
 

1. Terminal  Strip  ï Central location to terminate control wiring. Should be used for troubleshooting. 

2. Stage Controller ï Controls multiple heating stages in a pre-determined sequence. Works in 

conjunction with a proportional thermostat (not shown). A sensor is mounted in the blower housing for 

discharge control. The set-point is mounted remotely for either space control or discharge control. 

3. Stage Fuses  - Protect the total load and/or individual heater stages. 

4. Mercury  Contactor  ï Provides power to the individual stages of the heater (optional for quieter 

operation). 

5. Coil  Contactor  - Energizes coil when there is a signal from step controller. 

6. Magnetic  Contactor  - Provides power to the individual stages of the heater. 

7. Transformer  - Supplies power to the control circuit. Supplied with a fuse. 

8. Solid  State  Relay (SSR) - Proportionally controls the amount of power transmitted to the heating 

elements. 

9. Disconnect  Switch  ï Interrupts power to the electric coil. 


















































































































































































































