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SUBJECT: Twinning and Staging Gas Furnaces 

 
 

In applications where more heating or airflow capacity is needed than what one furnace can deliver 

furnaces can be twinned. Twinning is used to make two furnaces operate in tandem, using a common 

return and supply with one room thermostat causing both furnaces to turn on and off simultaneously.  

All of today’s UPG Single Stage and Two Stage Furnaces with PSC motors have IFC boards with this 

Twinning Feature; refer to wiring diagrams, eliminating the need for the old S1-2TC03700124 twinning 

kit accessory. It is very important that the two furnace circulating air blowers operate in unison. If one 

blower starts before the second blower, the duct system will become pressurized and the blower on the 

second furnace will turn backwards causing the second furnace to overheat, resulting in nuisance limit 

tripping and damage to the furnace.  
 

Only single and two stage furnaces with PSC motors may be twinned. 

Both furnaces must be installed using the same Return and Supply, refer to Fig 1. 

    
Fig 1: Upflow Twinned Application and Downflow Twinned Application. 
 

• When two furnaces are twinned, typical system total airflow is approximately 85% of the sum of 

the individual furnaces, i.e., two 2000 CFM units will not yield 4000 CFM but approximately 

3400 CFM. 

• Twinned furnaces must be identical; same model number, BTU and CFM capacity with all motor 

leads on same speed taps and other settings on the control boards must be the same on both units.  

• Boards must be from same vendor, such as WR/Emerson, TI or UTEC, or they will not 

communicate with each other.  

 

 

 

 

 

 



 

 

• The ‘Twin” and ‘C’ terminals must be connected between each board and ‘W’ of the slave unit. 

Use of isolation relays is to prevent the slave unit’s safeties from being bypassed and any chance 

of low voltage back-feed. 

• Twinned furnaces are to be on the same power source or line leg (phase). Notify the job 

electrician early so they can properly balance the electrical load. Failure to do this may result in 

control voltage polarity issues, Rapid Red Flash Fault Code. 

• Powering up a twinned system with a call for heat already present can cause the control board to 

go through a 15 second test mode which will operate the inducer, igniter, blower and gas valve. 

After the 15 second test mode expires, the units will return to normal operation. To avoid this 

situation, do not power up the units with a call for heat present. 
 

Twinning Duct System 

Twinned furnaces must only be applied on a common return and supply duct system. A single air supply 

plenum must be used for both furnaces and coil(s). Separate plenums and supply ducts systems cannot be 

utilized. Out of the common supply and return they can be separated of course. It is suggested that a 

return platform be utilized, with bottom air entrance into each furnace. For requirements over 1600; 

bottom and one side return is required, refer to unit installation instructions.  For units with smaller 

airflow a side return system can be is used, the common return duct must be divided equally so as to 

supply each furnace with an equal amount of return air. 
 

Common Duct When Staging 

If furnace staging is desired where the gas burner on the first furnace operates on W1 and the gas burner 

on the second furnace operates on W2, then the use of an air-mixing device, turning vanes on both sides 

pushing the air across, in the plenum to mix the air from both furnaces is strongly recommended. The 

mixing device must be installed before any ducts that supply air to occupied spaces. If a mixing device is 

not used, system may have uneven air temperature delivered to space. 

 
Gas Piping 

Furnace gas supplies must be provided as specified with these instructions. Since the furnaces are side by 

side, with no space between, gas supplies must enter on the right and left respectively. All gas piping 

must be in accordance with the national fuel gas code, ANSI Z223.1, latest edition, and/or all local code 

or utility requirements including a drip/dirt leg. Check for drop in supply pressure to the gas valves with 

both units operating. 
 

Twinning Feature – Single Stage Units 

The IFC boards in these furnaces have a twinning feature. With this feature, two wires are connected 

between the ’C’ common and the ‘TWIN’ 3/16” spade terminals on one furnace board to the ’C’ common 

and the ‘TWIN’ terminal on the second furnace board, refer to Fig 2. 

The board then communicates the blower status from one furnace to the other along the ‘Twin’ wire. This 

communication makes the second furnace blower come on at the same time, and at same speed, as the 

first furnace blower. Connect the control wiring as shown in the diagrams below. 
 



 
Fig 2: Single Staged Heat Twinned Furnaces with One Condenser. 
 

For two condenser applications it requires a second relay, please refer to Fig 3. 
 

 
Fig 3: Single Staged Heat Twinned Furnaces with Two Condensers 
 

1. Connect the low voltage wiring from the wall thermostat to the terminal strip on the control 

board of Furnace #1. 

2. Connect a wire from the ‘TWIN’ terminal of Furnace #1 to the same terminal of Furnace #2. 

3. Connect a wire from the ‘C’ terminal of Furnace #1 to the same terminal of Furnace #2. 

4. Install a separate 24V isolation relay as shown in the wiring diagram, Fig 2. Use of isolation 

relays is to prevent the slave unit’s safeties from being bypassed and any chance of low 

voltage back-feed.  
 

 



Twinned Furnace Operation 
Heating - On a call for heat ‘W’ from the wall thermostat, both furnaces will start the ignition sequence 

and the burners on both furnaces will light. About thirty seconds after the burners light, the blowers on 

both furnaces will come on in ‘HEAT’ speed. When the thermostat is satisfied, all of the burners will shut 

off. Then after the selected blower off timed delay time, both blowers will shut off at the same time. The 

twinning control feature ensures that both blowers come on and shut off at the same time. 

Cooling - On a call for cooling ‘Y’ plus ‘G’ from the wall thermostat, both furnace blowers will come on 

at the same time in ‘COOL’ speed. 

When the thermostat is satisfied, both blowers will stay on for the usual 60 second SEER enhancement 

delay, and then will shut off at the same time. 

Continuous Fan - On a thermostat call for continuous fan ‘G’, both furnace blowers will come on at the 

same time in ‘COOL’ speed or as selected if board has the ‘CONT FAN’ feature and will stay on 60 

seconds after the ‘G’ signal is removed. 

Limit or Other Safety Trip - The twinning wire communicates only the blower status from one furnace 

to the other, so when one furnace locks out the other furnace, with no fault, will keep operating as normal 

except for continuous fan if called for by tripped furnaces fault.  
 

Furnace Staging 

This IFC board can also be used with a two-stage wall thermostat to stage the two twinned furnaces, 

making them operate like a single two-stage furnace. This allows only one furnace to supply heat during 

times when the heat output from one furnace is sufficient to satisfy the demand. An air mixing device 

needs to be used in the supply air plenum to have air evenly tempered into the space, refer to Fig 4. 
 

 

Staging Instructions 

1. Connect the low voltage wiring from the two stage wall thermostat to the terminal strip on the 

control board of Furnace #1 as normal. 

2. The wire from thermostat W2 is connected to Furnace #2 through a separate relay, as shown 

in Fig 4. 

3. Connect a wire from the TWIN terminal of Furnace #1 to the same terminal of Furnace #2. 

4. Connect a wire from the ‘C’ terminal of Furnace #1 to the same terminal of Furnace #2. 

5. Install a separate 24V relay as shown in Fig 4. Use of isolation relays is to prevent the slave 

unit’s safeties from being bypassed and any chance of low voltage back-feed. 
 



 
Fig 4: Staged Single Staged Heat Twinned Furnaces with Two Condensers  
 

Staging Operation 

Heating - On a call for first-stage heat (W1 signal) from the wall thermostat, Furnace #1 will start the 

ignition sequence and the burners will light. About thirty seconds after the burners light, the blowers on 

both furnaces will come on in ‘HEAT’ speed. When the thermostat is satisfied, all the burners will shut 

off and, after the selected blower off timed delay, both blowers will shut off at the same time. On a call 

for second stage of heat, the burners of Furnace #2 will also light and both blowers will run at ‘HI 

HEAT’. The twinning control ensures that both blowers come on and shut off at the same time.  
 

 
Fig 5: Sample Selections for Continuous Fan Cooling and Heating Blower Delay Off 
 

Warning: All field selections must be the same on both boards, refer to Fig 5. 
 

 

 

 

 

 

 

 

 

 



Twinning – Two Stage Units 
 

 
Fig 6: Two Staged Heat and Cool Twinned Furnaces with Two Stage Condensers 
 

Two Stage Furnace Staging Instructions 

1. Connect the low voltage wiring from the two stage wall thermostat to the terminal strip on the 

control board of Furnace #1 as normal. 

2. The wire from thermostat W1 and W2 are connected to Furnace #2 through separate relays, 

as shown in Fig 6. 

3. The wire from thermostat Y1 and Y2 are connected to AC #2 through separate relays, as 

shown in Fig 6. 

4. Connect a wire from the TWIN terminal of Furnace #1 to the same terminal of Furnace #2. 

5. Connect a wire from the ‘C’ terminal of Furnace #1 to the same terminal of Furnace #2. 

6. Install separate 24V relay as shown in Fig 6. Use of isolation relays is to prevent the slave 

unit’s safeties from being bypassed and any chance of low voltage back-feed. 
 

Electrical Troubleshooting Twinned Applications 

Please use the Check Sheet on the last page of this letter for assistance in troubleshooting Twinning.  
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