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Split Troubleshooting AC Guide

Company name 	  Technician name 	  Date 	

Customer name 	  Indoor wet bulb 	  Indoor dry bulb 	  Outdoor dry bulb 	

Design suction pressure on charging chart 	  Design discharge pressure on charging chart	  

Outdoor temp next to condenser 	  Primary voltage (loaded) 	  Secondary (low) voltage	

Amps to outdoor motor 	  Compressor amps: Common 	  Run 	 Start 	  

Capacitor rating 	  

Return temp at grill 	  Return temp at unit 	  

Supply temp at unit 	  Supply temp at registers  	  

Return static with filter 	  Return static w/o filter 	  Filter type 	  Filter size 	

Supply static with filter  	  

Condenser Model # 	  Condenser Serial #	

Air Handler Model #  	  Air Handler Serial # 	

Coil Model #  	  Coil Serial #	

Furnace Model #  	  Furnace Serial # 	
Refer to manufacturer's instructions and local codes.

Number of green CFM flashes at air handler 	  

Blower speed tap for PSC & CTM
Cooling CFM setting on VS motor
Heating CFM setting on VS motor

shortest run middle run furthest run

Leaving air temp  
  
 

Temp drop across dryer  
and check valve   

Discharge temp  

Discharge press  

Suction press  

Temp rise on suction  
lines across valve   

Liquid pressure   

Vapor pressure  

Liquid line temp   

Vapor line temp  

Line set length  

Line sizes  

Lift & # elbows  

Vapor line temp  

Liquid line temp  

Superheat  

Subcooling  

SPLIT TROUBLESHOOTING AC GUIDE

Company name   Technician name   Date   

Customer name   Indoor wet bulb     Indoor dry bulb    Outdoor dry bulb  

Design suction pressure on charging chart   Design discharge pressure on charging chart    

Outdoor temp next to condenser  Primary voltage (loaded)   Secondary (low) voltage   

Amps to outdoor motor   Compressor amps: Common   Run   Start  

Capacitor rating    

Return temp at grill     Return temp at unit    

Supply temp at unit     Supply temp at registers      

Return static with filter    Return static w/o filter   Filter type   Filter size 

Supply static with filter   

Condenser Model #    Condenser Serial #   

Air Handler Model #    Air Handler Serial #   

Coil Model #   Coil Serial# 

Furnace Model #    Furnace Serial #   

Number of green CFM flashes at air handler      

shortest run middle run furthest run

Blower speed tap for PSC & CTM
Cooling CFM setting on VS motor
Heating CFM setting on VS motor
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AC/Refrigeration: Measuring Liquid Subcooling Level

You must measure the liquid subcooling level to confirm there is adequate 
refrigerant charge in the condenser coil. 

Inadequate subcooling could cause flash gas to form in the liquid line. 
Excessive shooting is an indication of an overcharged system. 

1.	 Run the condensing unit until pressures 
and temperature stabilize.

2.	 Read and record the liquid pressure at 
the liquid line pressure port fitting at the 
condensing unit.

3.	 Place a digital temperature probe 
against the liquid line near the liquid 
gauge pressure port. Read and record 
the temperature.

4.	 Reference the face of your high 
pressure gauge or use a temperature/
pressure chart and convert the 
measured liquid pressure to the 
corresponding condenser coil saturation 
temperature for the refrigerant being 
used. Record this value.

5.	 Next, subtract the measured liquid 
line temperature from saturation 
temperature. The result is your actual 
liquid subcooling level.

	 Saturation Temperature 
- Liquid Line Temperature

Liquid Subcooling

Refrigerant: R-410A

Liquid Line Pressure: 320 PSIG 

Correponding Condenser Saturation 
Temperature 100°F

Liquid Line Temperature: 90°F 

100°F - 90°F = Liquid Subcooling 

Liquid Subcooling = 10°F

REQUIRED TOOLS: DIGITAL TEMPERATURE PROBE, REFRIGERATION GAUGES

FORMULA:

EXAMPLE:
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Furnace Troubleshooting Guide

Company name   Technician name   Date   

Customer name  

Flash code   Elevation of home   High altitude kit used   Natural or LP gas  

Primary voltage:  Hot to neutral   Hot to ground   

Neutral to ground   Line neutral to 24 V common   Flame rectification micro amps  

Secondary voltage     Is secondary physically grounded    Low fire pressure  

Inlet gas pressure     High fire pressure    

Return temp at grill     Return temp at unit    

Supply temp at unit     Supply temp at registers      

Combustion blower amps   System blower amps   Flue size  

Length of flue     # of elbows    # of 45's  

Combustion length     # of elbows    # of 45's   High fire static rating on pressure switch  

Return static with filter    Return static w/o filter   Filter type   Filter size 

Furnace position: Upflow    Downflow  

Supply static above coil (w/filter in place)   Supply static between furnace & coil if possible (w/filter) 

Horizontal laying on left side    Horizontal laying on right side 

Furnace Model #    Furnace Serial #   

Coil Model #   Condenser Model # 

Number of green CFM flashes at furnace      

FURNACE TROUBLESHOOTING GUIDE

High fire vent pressure on 80%   

High fire vent pressure differential  
between combustion box and secondary  
heat exchanger on 90+%   

shortest run middle run furthest run

Blower speed tap for PSC & CTM
Cooling CFM setting on VS motor
Heating CFM setting on VS motor

Company name 	  Technician name 	  Date 	

Customer name 	  

Flash code 	  Elevation of home 	  High altitude kit used 	  Natural or LP gas 	

Primary voltage: Hot to neutral 	  Hot to ground 	

Neutral to ground 	  Line neutral to 24 V common 	  Flame rectification 	

Secondary voltage 	  Is secondary physically grounded 	  Low fire pressure 	

Inlet gas pressure 	  High fire pressure  	  

Return temp at grill 	  Return temp at unit 	  

Supply temp at unit 	  Supply temp at registers  	  

Combustion blower amps 	  System blower amps 	  Flue size 	

Length of flue 	  # of elbows 	   # of 45's  	

Combustion length 	  # of elbows 	   # of 45's  	

Return static with filter 	  Return static w/o filter 	  Filter type 	  Filter size 	

Furnace position: Upflow 	  Downflow 	

Supply static above coil (w/filter in place)  	  Supply static between furnace & coil if possible (w/filter) 	

Horizontal laying on left side  	  Horizontal laying on right side 	

Furnace Model #  	  Furnace Serial #	

Coil Model #  	  Condenser Model # 	

Number of green CFM flashes at furnace 	  

shortest run middle run furthest run

Blower speed tap for PSC & CTM
Cooling CFM setting on VS motor
Heating CFM setting on VS motor
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Air Flow in CFM Gas Fired Furnace

EXAMPLE:

NOTES:

SUPPLY AIR  = 150°

RETURN AIR = 75°

TEMP RISE  = 75°

 75 x 1.08 - 81°

FURNACE OUTPUT = 100,000 BTU

•	Switch cooling and heating speeds on board

•	Make sure furnace gas pressure = 3.5" BTU

•	Wait ten minutes before measuring temperature

CFM =  
BTU OUTPUT

TEMP RISE X 1.08

= 1235 CFM
100,000

81
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Furnace Fault Diagnostics

2 Flash code:

•	 HSI Check (sini) 11-18 ohms & 85 volts

•	 Flame sensor 2-4 DCMA 1 MIN

•	 Inlet & Manifold pressure 5' min. inlet

•	 1.4" - 1.7" 1st stage 3.5" 2nd stage nat.

•	 6.0" 1st stage 10.5" - 11" 2nd stage lp

3 Flash code:

•	 Monitor negative pressure developed by inducer

•	 Check against pressure switch rating

•	 Check for restriction in vent

•	 Check to see if inducer is running at correct speed

4 Flash code:

•	 Check filter

•	 Check blower operation

•	 Check supply and return registers

•	 Measure static pressure

•	 For flame rollout check inducer, vent pipe

•	 Combustion air

5 Flash code:

•	 DO NOT TURN OFF POWER

•	 Check for grounded flame sensor

•	 Replace gas valve

6 Flash code:

•	 Voltage check 120 hot to neutral

•	 Neutral to ground should be 0 volts

•	 Check furnace grounds

•	 IFC CNT4677 & 4678 ohm & volt check

•	 On HSI

7 Flash code:

•	 Check for 24 volts at gas valve & IFC

•	 Valve energized before HSI replace IFC

 
 
 
 
 
 

8 Flash code:

•	 Check flame sensor, clean

9 Flash code:

•	 Ohm ignitor 11 - 18 for sini

•	 Check ground

•	 Check voltage between neutral & b/c term on IFC less 
than 2 vac

•	 CNT4677 & 4678 boards inducer limit open

LED FLASH LED FLASH

Slow Flash Normal standby

Fast Flash Normal with a call for heat.

Continuous ON Internal fault in the IFC.

2 Flashes System lockout - no flame. Total of three tries. Automatic reset in one hour.

3 Flashes
Pressure switch error. (Fault may be caused by a vent problem or a wiring connection in the switch circuit.) On two speed furnaces, if there 
is a high heat pressure switch fault, the IFC will not lock out. It will go back to low heat, cancel the three flash indication for ten minutes and 
again try high heat.

4 Flashes Thermal protection device open.

5 Flashes Flame being sensed with gas valve de-energized (stuck open). Vent motor and indoor blower will be energized.

6 Flashes No ground or power leads to furnace reversed, or line voltage too low.

7 Flashes 20VAC at gas valve with no call for heat or if no flame is present; keep vent motor on.

8 Flashes Low flame sense signal.

9 Flashes Ignitor fault or improper ground or low voltage.
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Furnace Fault Diagnostics

The diagnostics will indicate the specific fault through the following code:

GREEN LED 
FLASH

AMBER LED 
FLASH

RED LED  
FLASH ERROR

1 Flame sensed when no flame should be present

2 Pressure switch stuck closed

3 1st stage pressure switch is open / not closing

4 Open thermal limit or open rollout

5 Open low voltage fuse

6 1st stage pressure switch opened 5 times within one cycle—1 hour lockout

7 System lockout - retry

8 System lockout - recycle

9 Reverse polarity or poor grounding

10 Gas valve energized without call for heat

12 Ignitor relay failure internal in board. Replace IFC

Solid Gas valve relay failure internal board. Replace IFC

3 Double 2nd stage pressure switch open; system reverts back to 1st stage heat

1 1st stage call for heat

2 2nd stage call for heat

3 W2 call present without W1

4 Y call present withough G

Rapid Low flame sense current

1 Standby mode or call for cooling
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Gas Piping Information
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Meter Clocking Method
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Meter Flue Venting
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Furnace Quick Check Motor Will Not Run

TO PIN #1 & #3

24 VOLT A.C.

  

GROUND

TO PIN #4

TO PIN #5

A.C. VOLTS

#3

#4
#5

These service procedures will work on ECM-2™ motors and their motor 
control board and their 16 wire low voltage control cable.

1.	 Jumper 24 Volt A.C. “R” terminal to “G” 
terminal on the low voltage terminal board.  
 
Does motor run? 
 
No:   Go to step #2 
Yes:  �Motor runs, check comfort control and 

comfort control wire.

2.	 Unplug 16 wire low voltage harness from the 
interface board. Jumper 24 volts A.C. to pins 
#12, #15 and common pins #1 and #3. 
 
Does the motor run? 
 
No:   Go to step #3. 
Yes:  �Replace the variable speed interface board 

on the furnace.

3.	 Unplug 16 wire low voltage harness from the 
motor. Jumper 24 volts A.C. to motor low 
voltage plug pins #12 and #15 and pins #1 and 
#3 which are common. 
 
Does motor run? 
 
No:   Got to step #4. 
Yes:  �Fault is in the 16 wire low voltage harness. 

Repair or replace it.

4.	 Is the line voltage to the motor high voltage 
power plug pin #4 and pin #5 correct? 
 
No:  Correct line voltage fault. 
Yes: �Live voltage correct and motor will not run. 

Replace module.

Jumper

  

To Pin #12

To Pin #15

To Pin #1 & #3

24 V.A.C. #9 PIN WIRE IS ORANGE

#1 PIN WIRE IS BLUE
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Hydronic Formulas

COMPUTING FLOW FROM BTU/h

Simplified formula GPM = BTU/h ÷ (∆t x 500)

Example: Determine the flow of 286,000 
BTU/h at a 20°F differential temperature.

GPM = 286,000 ÷ (20 x 500)  
GPM = 286,000 ÷ 10,000  
GPM = 28.6

CALCULATING ACTIVE LOOP LENGTH

Note: The leader length must be added 
to the active loop length in order to obtain 
the total loop length.

Room ft2 x 1.0 = active loop at 12" o.c. 
Room ft2 x 1.2 = active loop at 10" o.c. 
Room ft2 x 1.33 = active loop at 9" o.c. 
Room ft2 x 1.5 = active loop at 8" o.c. 
Room ft2 x 1.7 = active loop at 7" o.c. 
Room ft2 x 2.0 = active loop at 6" o.c.

AMOUNT OF JOIST TRAK™ PANELS (A5080375, A5080500)

Active loop length x 0.2125

AMOUNT OF QUIK TRAK™ PANELS (A5060701) AND RETURNS (A5060702)

Room  ft2  x 0.386 (panels) 
Room  ft2  x 0.386 (panels)

AMOUNT OF PEX CLIPS (F7060375, F7051258, F7057500, F7051001)

Active Loop Length ÷ 3

FLOOR SURFACE TEMPERATURE

(BTU/h/ ft2 ÷ 2.0) + Room setpoint

SUPPLY FLUID TEMP. AFTER FIRST INJECTION POINT ON PRIMARY LOOP

(FA x TA) + (FB x TB) = (FC x TC)

FA = Primary flow rate after injection leg 
FB = Flow rate for return injection leg 
FC = Primary flow rate after return leg 
TA = Primary temp. after injection leg 
TB = Return temp. on return injection leg 
TC = Primary temp. after return leg

INJECTION PUMP FLOW RATES

FV = (F1 x TD) ÷ (T1 - TR)

FV = Flow rate (injection loop) in gpm 
F1 = Radiant (secondary loop) flow rate in gpm  
T1 = Boiler (primary loop) supply temp.
T2 = Radiant (secondary loop) supply temp. 
TR = Radiant (secondary loop) return temp. 
TD = Radiant (secondary loop) differential temp.

LOADED FOR MOTORIZED VALVE ACTUATORS (MVA)  
Computed at a minimum 10% line loss
MVA draw: 0.29 amps  
Amps x volts = current  
0.29 x 24 = 6.96 VA per MVA
Example:  
50 VA ÷ 6.96 VA = 7.18 x 0.9 = 6.5 (10%)  
6 MVA per 50 VA transformer  
40VAC transformer = 5 MVA  
50VAC transformer = 6 MVA  
75VAC transformer = 9 MVA  
100VAC transformer = 12 MVA

LOADED FOR THERMAL ACTUATORS (TA)  
Computed at a minimum 10% line loss
TA initial draw: 0.1458 amps  
Amps x volts = current  
0.1458 x 24 = 3.5 VA per TA
Example:  
50 VA ÷ 3.5 VA = 14.29 
14.29 x 0.9 = 12.83 (10% reduction) 
12 TAs per 50 VA transformer 
40VAC transformer = 10 TA 
50VAC transformer = 12 TA 
75VAC transformer = 19 TA  
100VAC transformer = 25 TA

Example: Given the detail above, 
calculate the primary loop (boiler  
loop) temperature after the first  
injection location.

(7 x 180) + (3 x 160) = 10x 
1260 + 480 = 10x 
1740 = 10x 
The primary loop temperature after the 
first injection location is 174°F.

Example: If values at design  
condition are:  
F1 = 30 gpm 
T1 = 180°F 
T2 = 130°F 
TR = 120°F 
TD = 10°F

Find the injection pump flow rate. 
FV = (30 x 10) ÷ (180 - 120) 
FV = (300) ÷ (60) 
FV = 5 gpm

Continued on next page
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Hydronic Formulas

Tubing BTU/h GPM Pipe Size (in.)

Copper

10K - 20K 
20K - 45K 
30K - 80K 

50K - 105K 
100K - 225K

2-4
4-9

6-16
10-21
20-45

¾" 
1" 

1 ¼" 
1 ½" 

2"
Multi-layer 
Composite (MLC)

10K - 20K 
20K - 45K

2-4
4-8

¾" 
1"

PEX 
(Wirsbo hePEX™ 
and Uponor  
AquaPEX®)

2.5K - 10K 
5K - 15K 

15K - 25K 
20K - 45K 
30K - 70K

0.5-2
1-3
3-5
4-9

6-14

½" 
¾" 
1" 

1 ¼" 
1 ½"

High-density  
Polyethylene 
(HDPE)

75K - 205K 
150K - 575K 

250K - 1,125K

15-41
30-115
50-225

2" 
3" 
4"

Tubing BTU/h GPM Pipe Size (in.)

Copper 20K - 40K 
40K - 90K 

60K - 160K 
100K - 210K 
200K - 450K

2-4
4-9

6-16
10-21
20-45

¾" 
1" 

1 ¼" 
1 ½" 

2"

LOADED FOR THERMAL ACTUATORS (TA)  
Computed at a minimum 10% line loss
Fuel consumption based on degree day: 
 
F= 

HL = Heating load (BTU/h)  
24 = Hours in a day 
DD = Degree day 
E = Boiler efficiency (AFUE)  
P = Heating value of fuel (BTU)  
TD = Temperature differential  
F = Annual fuel consumption
Example: A 40,000 square-foot hangar in Bangor, Maine using an 82% AFUE 
oil boiler (Number 2 fuel oil). The heat load for the hangar is 1,288,128 BTU/h at 
design. Outside design temperature is -11°F with an indoor setpoint temperature of 
65°F. Number 2 fuel oil is priced at $0.80 per gallon. 
 
F= 
 
 
F= 
 
F = 29,335.93 gallons of fuel oil
F = 29,335.93 x 0.80 = $23,469/season

Continued ...

HL x 24 x DD

E x P x TD

1,288,128 x 24 x 8,220

254,121,891.840

0.82 x 138,000 x 76

8,662,480

FUEL COMPARISON IN BTU

Natural Gas 100,000 BTU per 1 CCF (1 therm.)

Propane 91,800 BTU per gallon

No. 2 Fuel Oil 139,000 BTU per gallon

Kerosene 134,000 BTU per gallon

Electric 3,412 BTU per Kilowatt Hour (KWH)

Wood 14,000,000 BTU per cord (mixed)

SUPPLY AND RETURN PIPE SIZING (AT A 10°F ∆t) 

BOILER MAIN PIPE SIZING (AT A 20°F ∆t) 
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Square Feet of Radiation Per Section

Radiator Ratings  
All dimensions and ratings are approximate.

Radiator output ratings should be used for checking the 
total radiation on an existing heating plant. 

Shown below are the relative sizes of radiator styles.  
All are 4 tube (column), 8 section radiators.  
Each rating is different. 
 
 
 
 
 
 

To identify the style of a radiator, count the number of 
tubes or columns. Then, check the width. When you 
have identified the style (1, 2, or 3) read the radiation 
per section beneath the radiator style. 

Example: Radiator shown below is a 4-tube, 8-section, 
style 2 (tube type) radiator, 7" wide and 20" high. 
Multiplying the 2.2 square feet of radiation per section 
by 8 equals 17.6 square feet of radiation per radiator.

Radiator Enclosures 

To determine the number of sections: 
Divide length of cover in inches 
by 2, for example if length of 
cover is 24", then the radiator 
has 12 sections.

Coversion Factors  
One sq. ft. of steam radiation = 240 Net BTHh  
One sq. ft. of forced hot water = 185 Net BTUf at 190˚F

HEIGHT SQUARE FT. 
RADIATION PER 

SECTION
37" 2 ½

28 ½" 1 ⅘

21 ½" 1 ½
15" 1 

13 ⅞" ¾

COLUMNS  
OR TUBES 1 2 3 4 5 6 7

OLD STYLE 
COLUMN 

RADIATORS 
WIDTH

HEIGHT 4 ½" 7 ⅜" 9" 11 ½" 12 ½" 12 ½"
45" 3.5 5.0 6.0 10.0
38" 3.0 4.0 5 8.0 10.0
32" 2.5 3.3 4.5 6.5 8.5
26" 2.0 2.6 3.7 5.0 7.0 7.0
23" 1.6 2.3 3.2 4.5
22" 1.6 2.2 3.0 4.0 6.0 6.0
20" 1.5 2.0 2.7 3.5 5.0 5.0
18" 1.3 1.7 2.2 3.0 5.0 4.3
17" 4.0
16" 4.0 3.7
15" 1.5
14" 4.0 3.0
13" 3.0 3.0

TUBE
TYPE 

 

WIDTH 
HEIGHT 5" 7" 8 ¼" 9 ¼" 12 ½"

38" 3.5 4.2 5.0 6.0
36" 3.5 4.2 5.0 6.0 7.0
32" 3.0 3.5 4.3 5.0 6.0
26" 2.3 2.7 3.5 4.3 5.0
23" 2.0 2.5 3.0 3.5 4.5
22" 4.5
20" 1.7 2.2 2.6 3.0 3.6
18" 3.5
17" 3.0
16" 3.0
14" 2.5

 
THIN 
TUBE 

 

WIDTH 
HEIGHT 3 ½" 4" 4 ¼" 6" 7 ⅞"

38" 2.5 2.8
32" 2.0 2.6 3.4
26" 2.4 2.4 3.0 3.0
25" 1.5 1.8 2.1 2.4 3.0
23" 1.7 2.0 2.3
22" 1.3 1.6 1.8 2.2
20" 1.5 1.7 2.1 2.3
19" 1.1 1.4 1.6 2.3
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Replacement Boiler Sizing Chart

Type of system  £ Steam  £ Forced hot water  £ Gravity hot water

Type of fuel 	 £ Natural Gas  £ Oil

Output (Heating capacity) 	 BTUh 
 

ROOM SQUARE FT. X PER SECTION  
(SEE PREVIOUS PAGE) NUMBER OF = SECTIONS RADIATION IN SQUARE FEET LINEAL FEET (LENGTH OF FINNED TUBE ONLY)

STANDING RADIATION BASEBOARD RADIATION

TOTAL SQUARE FEET OF RADIATION   
X COVERSION FACTOR (SEE BELOW)  
TOTAL BTUh LOAD

Input 	  Heating capacity 	

Conversion Factors 
One sq. ft. of steam radiation = 240 Net BTHh 
One sq. ft. of forced hot water = 185 Net BTUf at 190˚F

TOTAL LINEAL FEET 
X 600 BTU/FT. 

(Should be equal to or slightly greater than load.)
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Hydronic Formulas

FLOW RATE

MAXIMUM FLOW RATE

MAXIMUM FLOW RATE & HEAT CARRYING CAPACITY

MAXIMUM LENGTH OF FIN-TUBE BASEBOARD LOOP

MAXIMUM LENGTH OF FIN-TUBE BASEBOARD LOOP

ZONING MADE EASY
RULES OF THUMB

= FLOW RATE
NET BTUh LOAD

Pipe size (Copper) ½"

¾"

1"

1 ¼"

Pipe size (Copper) 
½"

¾"

1"

1 ¼"

Baseboard Size  
(Copper)  

½"

¾"

1"

1 ¼"

Maximum Flow Rate  
1 ½ gpm

4 gpm

8 gpm

14 gpm

Maximum Flow Rate  
1 ½ gpm

4 gpm

8 gpm

14 gpm

Typical BTUh per  
Linear Foot 

600

600

770

790

(Based on 20°F temperature drop across the system.)

(Based on 180°F average water temperature and a 20°F temperature drop across the system.)

1.	 Measure the longest run in feet.

2.	 Add 50% to this.

3.	 Multiply that by .04 ... and that's the pump head!

Heat Carrying Capacity  
15,000 BTUh

40,000 BTUh 

80,000 BTUh

140,000 BTUh

Maximum Length of 
Baseboard Loop  

25'

67'

104'

107'

10,000
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Airflow Versus Temperature Rise
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Drill Sizes & Decimal Equivalents
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Duct Sizing Guide
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Conversions
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Conversions
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Conversions
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Terminology
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Alternate Ways To Size ERVS / HRVS

ROOM NO. OF ROOMS CFM (L/s) CFMs REQUIRED

Master Bedroom x 20 CFM (10 L/s)

Basement Yes or No If yes add CFM (10 L/s)

Bedrooms x 10 CFM (5 L/s)

Living Room x 10 CFM (5 L/s)

Other x 10 CFM (5 L/s)

Kitchen x 10 CFM (5 L/s)

Bathroom x 10 CFM (5 L/s)

Laundry Room x 10 CFM (5 L/s)

Utility Room x 10 CFM (5 L/s)

Traditionally, square footage of a home was needed to correctly size an ERV or 
HRV (Energy Recovery Ventilator, Heat Recovery Ventilator). If you don't know 
the square footage of your home, there is an easier way to size the ERV or 
HRV that you need to get the job done.

Either of the methods below give a result that relates to the CFMs (cubic feet 
per minute) that the ventilator unit can move with it's internal fans. For example, 
the HOneywell HR150B 1005 Heat Recovery Ventilator is rated 150 CFM. The 
Fantech Heat Recovery Ventilator Model SHR 2005R will do 168 CFM.

Traditional Method - Square Footage  
ERVs/HRVs are typically sized to ventilate the whole house at a minimum of .35 
air changes per hour. To calculate minimum CFM requirements, simply take the 
square footage of the house (including basement) and multiply by the height of 
the ceiling to get cubic volume. Then, divide by 60 and multiply by .35.

Alternate Method - Room Count  
With the room count method, each room in the home is assigned a certain 
number of CFMs. When the values from the rooms are added together - the 
total number of required CFMs are the result. Use the chart below to figure the 
number of CFMs needed to properly size your ERV or HRV.

Total Ventilation Required (add last column)
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Exhaust Fans

PART NO.
DOWN BLAST, 

 ROOF MOUNTED, 
DIRECT DRIVE FAN

VOLTAGE MAX CFM WEIGHT 
LBS.

ROOF 
MOUNTED 
DAMPER

FLAT ROOF 
CURB, 

 INSULATED

 
 

115V

 
 

230V

64408 FAN 5DDD085A 8" 115V 1 PH 417 26 5ACC12RD 5ACC17FT 5ACC03SC x

59551 FAN 5DDD10AA 10" 115V 1 PH 944 44 5ACC12RD 5ACC17FT 5ACC03SC x

59549 FAN 5DDD12CA 12" 115V 1 PH 1744 55 5ACC15RD 5ACC20FT 5ACC06SC x

62624 FAN 5DDD13DB 13" 115/230V 1 PH 2223 66 5ACC15RD 5ACC20FT RPE10 RPE210

65287 FAN 5DDD16DB 16" 115/230V 1 PH 2913 149 5ACC15RD 5ACC24FS RPE10 RPE210

69242 FAN 5DDD18EB 18" 115/230V 1 PH 4030 164 5ACC19RD 5ACC28FS RPE10 RPE210

*Call for pricing.

5ACC..RD 
Roof Mount Damper
Manufactured from 19-gauge galvanized 
steel fram 2" deep with 1" flange. For quiet 
operation aluminum blades have felted 
edges. Pre-punched conduit hole knock-out. 
 

Specification Data

Dimensions

MODEL A B C D

5DDD 085A 19" 18 ⅞" 13 ¼" 3 ½"

5DDD 106A 19" 22 ⅜" 16 ½" 3 ⅜"

5DDD 10AA 19" 22 ⅜" 16 ½" 3 ⅜"

5DDD 12CA 22" 24 ¼" 17 ⅛" � 4"

5DDD 13DB 22" 25 ⅝" 18 ⅛" 4 ⅜"

5DDD 15CA 26" 27 ⅞" 18 ½" 4 ⅜"

5DDD 16DB 26" 29 ¾" 20 ¼" 4 ¾"

5DDD 18EB 30" 31 ⅝" 21 ⅜" 5 ⅝"

MODEL FAN 
SIZE

RECOMMENDED 
ROOF OPENING

OUTSIDE 
FLANGE

WEIGHT, 
LBS ITEM #

5ACC12RD 10" 12 ½" x 12 ½" 12" x 12" 3 47196

5ACC15RD 12", 13" 15 ½" x 15 ½" 15" x 15" 4 47203

5ACC19RD 15", 16" 19 ½" x 19 ½" 19" x 19" 5 47210

5ACC23RD 18", 20" 23 ½" x 23 ½" 23" x 23" 9 47215
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Geothermal Verification Sheet
All geothermal units are built to order based on your specifications. Therefore, they are non-returnable and  
non-cancellable. Please review this sheet carefully before signing. 

Customer name: 	  PO #: ______________________
	

Ship to: 	

Unit model number: 	

Compressor stages:  o single stage   o two stage

Tonnage: 			    	   Unit voltage: 			    	

Heat transfer type:	 o water-to-air	 o water-to-water

Unit configuration:	 o packaged	 o interior split	 o exterior split

Heat exchanger:	 o copper	 o cupronickel	

Supply location:	 o top	 o rear 	 o bottom 
	 o end	 o side	 o N/A

Return location:	 o left 	 o right

Blower type:	 o PSC	 o ECM	 o X-13 (5 spd. ECM)
	 o oversized PSC 	 o oversized ECM
Back-up heat: _________________________________________________________________________________

Accessories: __________________________________________________________________________________
____________________________________________________________________________________________

Options:
o no hot water, no Intellistart

o hot water with pump and no Intellistart

o hot water with pump and Intellistart

o Intellistart only

I agree that the unit ordered is correct and understand that geo-thermal products are non-returnable  
and non-cancellable once ordered.

Signature:                                                                           Date:                                                 	

Printed name: 					     	 						    
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56 S9V2-SF-1E-EN

Integrated Furnace Control Menu
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S9V2-SF-1E-EN 57

IInntteeggrraatteedd FFuurrnnaaccee CCoonnttrrooll MMeennuu
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58 S9V2-SF-1E-EN

IInntteeggrraatteedd FFuurrnnaaccee CCoonnttrrooll MMeennuu
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S9V2-SF-1E-EN 61
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Metal Flue Venting

Combined Appliance Input Rating Limits (x1000 BTU/h)
Reduced 20% from Vertical Common Vent

Diameter “D” (inches)

rotcenno
C

ro
elbuo

D
lla

W
elgni

S

“C”

t, 
F

t
hgie

H

“H”
FAN

Only
NAT

Only
FAN

NAT&
FAN

Only
NAT

Only
FAN

NAT&
FAN

Only
NAT

Only
FAN

NAT&
FAN

Only
NAT

Only
FAN

NAT&
FAN

Only
NAT

Only
FAN

NAT&
FAN

Only
NAT

Only
FAN

NAT&

15’

25’

30’

35’

45’

Double

Single

Double

Single

Double

Single

Double

Single

Double

Single

7”4” 5” 5.5” 6” 8”

292

286

350

342

376

367

392

382

424

413

355

347

434

423

468

456

492

479

541

526

445

435

537

524

576

562

603

588

656

640

224

219

268

261

288

279

301

291

326

316

282

274

341

332

367

357

385

374

420

407

342

333

409

398

438

426

457

444

494

480

165

160

198

192

213

206

222

214

239

229

182

177

221

214

238

229

249

239

271

260

226

220

270

262

289

280

301

291

325

314

140

136

168

163

181

175

188

182

202

195

157

152

189

183

203

196

212

204

230

220

191

186

227

220

242

235

252

243

271

261

115

112

138

135

148

144

154

150

165

161

131

127

157

152

168

162

175

168

188

180

156

151

184

178

195

189

202

195

216

208

73

70

88

84

94

90

97

93

104

99

90

86

104

100

110

106

113

109

119

114

100

97

116

111

122

116

125

119

131

124

La
te

ra
l

“L”
FAN

Min Max

NAT

Appliance Input Rating Limits (x1000 BTU/h)
Reduced 20% from Type B Vent Tables

Diameter “D” (inches)

2’

t, 
F

t
hgie

H

“H”

rotcenno
C

ro
elbuo

D
lla

W
elgni

S

“C”

15’

25’

30’

35’

45’

Double

Single

Single

Double

Single

Double

Single

Double

Single

Double

3” 4” 5” 5.5” 6” 7” 8”

385511
5’ 365222

10’ 334729

Max

FAN

Min Max

NAT

7410915
7010430
669740

Max

FAN

Min Max

NAT

12018120
11417539
10816551

Max

FAN

Min Max

NAT

15022621
14422044
13720858

Max

FAN

Min Max

NAT

18027122
17426449
16625264

Max

FAN

Min Max

NAT

25338038
24037064
23035684

Max

FAN

Min Max

NAT

33150645
32249676
30948099

2’ 385538
5’ 355051

10’ 31NANA

7410957
6910275
639395

11918080
112173102
105161128

14922598
143217123
134204155

179270115
174261144
162246182

251378148
238367182
227350228

330505187
320493231
305474284

2’ 436210
5’ 415921

10’ 385428

8512614
822129
7611338

14021316
13420737
12819649

17626818
17026142
16224955

21232419
20631546
19630261

29645830
28944860
27743279

40261537
39460371
38058593

2’ 426237
5’ 405750

10’ NANANA

8412556
8011973
7410992

13921277
13220499
126191124

17526794
168258119
159244149

211322111
204312139
192296174

294455142
286444175
273424218

400612179
391599220
375577271

2’ 45659
5’ 436221

10’ 405627

9013313
8612828
8212037

14822614
14122036
13721048

18628616
18027841
17326754

22434618
21833745
20932459

31549027
30848058
29746477

42866133
41964969
40663091

2’ 456437
5’ 425949

10’ NANANA

8913155
8512672
7811591

14622576
13821798
134204122

18528493
178275117
170261147

223343109
217334136
206318171

314488139
306476171
294456213

426658175
417645215
401622265

2’ 46669
5’ NA6321

10’ NA5727

9213613
8913128
8412437

15223414
14622736
14121747

19229616
18628940
17827753

23135917
22535045
21633758

32551126
31950057
30848476

44469131
43567968
42266090

2’ 466537
5’ NA6049

10’ NANANA

9113555
8712972
NA11891

15123275
14322497
138211121

19029492
184285116
175271145

230356108
224347135
213330169

324508138
316496169
304476211

442688173
433674212
417651262

2’ 48688
5’ NA6520

10’ NA6026

9614312
9313827
8913136

16124914
15524235
14823246

20331715
19730939
19029851

24438516
23937644
23136457

34655223
34054156
33052574

47675028
46873866
45571987

2’ 486636
5’ NA6348

10’ NANANA

9514154
9113671
NA12590

16024774
15323995
145226119

20131590
195306114
186291142

243383105
237373132
227356164

344549135
337537166
325517206

474747170
465733207
450709256

Max

T
yp

e:

O
ffs

et

T
yp

e

Flexi-Liner®                                                                                                                                         9

See Rigid Connector Sizing Table below for Multiple Appliance Systems 
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Aluminum Flexible Chimney Liner and Gas Vent Connector Installation Instructions

VENT CONNECTOR CAPACITIES

FOR MULTIPLE CATEGORY 1 APPLIANCES CONNECTED TO A COMMON VENT

RIGID CONNECTOR - SIZING INFORMATION

Nat Nat Nat Nat

Min Max Max Min Max Max Min Max Max Min Max Max

1 21 50 30 33 89 53 47 142 83 64 220 120

2 22 53 35 35 96 63 49 153 99 66 235 142

3 24 55 40 36 102 71 51 163 111 68 248 160

1 NA NA 29 79 87 52 116 138 81 177 214 116

2 NA NA 34 83 94 62 121 150 97 185 230 138

3 NA NA 39 87 100 70 127 160 109 193 243 157

1 21 58 32 32 106 58 46 169 90 61 267 130

2 22 61 38 34 112 68 48 179 107 63 279 154

3 23 63 43 35 117 77 49 187 120 65 290 173

1 48 58 31 78 104 56 114 164 87 172 258 125

2 52 61 37 82 109 66 119 174 104 180 271 148

3 55 63 41 86 113 74 124 183 117 188 282 168

1 20 62 33 31 113 59 45 181 93 60 288 134

2 21 64 39 33 118 70 47 190 110 62 299 158

3 22 66 44 34 123 79 48 198 124 64 309 178

1 47 60 31 77 110 57 112 175 89 169 278 129

2 51 62 37 81 115 67 117 185 106 177 290 152

3 54 64 42 85 119 76 122 193 120 185 300 172

1 20 64 34 31 118 60 45 190 95 59 303 137

2 21 66 40 33 123 72 47 198 112 61 314 162

3 22 68 45 34 128 81 48 206 127 63 323 182

1 47 62 32 77 115 58 111 183 91 167 293 131

2 51 64 38 81 119 68 116 193 108 175 304 155

3 54 66 43 85 123 78 121 200 121 183 313 176

1 19 69 35 30 128 63 44 207 99 58 334 142

2 21 71 42 32 132 75 46 215 117 60 343 169

3 22 73 47 33 137 84 47 221 132 62 352 190

1 46 67 33 76 124 59 110 199 94 164 322 135

2 50 69 39 80 128 71 115 208 111 172 331 161

3 53 70 44 84 132 81 120 214 122 180 340 183

6"

Fan

35

Double

Single

45

Double

Single

25

Double

Single

30

Double

Single

15

Double

Single

4" 5"

Fan Fan Fan

System 

Height, 

Ft

Connector 

Type: 
Double or 

Single Wall

Connector 

Rise, Ft

3"

NA means "Not Allowed"

Flexi-Liner®10
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Printed in C anada

G EN ERAL VEN TIN G REQ UIREMEN TS

ADDITIO N AL C O MMEN TS

A1. The air space around an insta lled Flexi-Liner System must not be used to vent other
appliances.

A2. A System venting more than one appliance shall not be smaller in diameter
than the outlet of the largest appliance being served.

A3. For single appliance insta llations, the System may be smaller in diameter than
the outlet of the appliance being served, providing:

a) the vent height is at least 10ft.

b) the liner size is not more than one size smaller.

c) the "FAN MAX" is reduced by 10% if the appliance is "fan assisted".

d) the outlet is larger than 4" if the appliance is "natural draft".

A4. Reduce capacity for elbows (turns) as follows:

A4.1. Single Appliance (

A4.2. Multiple Appliances (

a) - for each elbow in the common vent up to 45º, reduce capacity by 5%.

- for each elbow 45º-90º, reduce capacity by 10%.

b) - for each 90º elbow in the common vent, reduce capacity by 10% for N AT
and 15% for FAN.

A5. Do not use these tables if the vent system contains any device (such as a vent damper,
draft regulator or heat recla imer, etc. ), which retards the flow of vent gases. Refer to
instructions provided by the manufacturer of the device for vent instructions.

A6. Interpolation between the table entries is permitted, extrapolation beyond the table
entries is not permitted.

A7. Vent connector sizes for multiple appliances are derived from tables included in the following

national gas codes: NFPA 54 (USA) and B149.1 (CDA).

B1. System is UL/ULC Listed for relining existing masonry or factory-built chimneys
and vents serving C ategory I natural gas or propane fired appliances.

B2. Insulating of System is a benefit to the insta llation but not always essentia l to
effective operation of this venting system. C onsult the Flexi- Sleeve insta llation
instructions for application guidelines.

B3. The use of a "Y" fitting rather than a "T" fitting is recommended when common venting into
a manifold system.

B4. AVO ID C O N DEN SATIO N and/or SPILLAG E O F FLUE G ASES:

a) Insta ll as per insta llation instructions.

b) Set up appliances as per appliance insta llation instructions.

B5. C ontact local authorities for restrictions and regulations in your area.

B6. Venting gas fired appliances into masonry chimneys is prohibited, unless a Listed liner
such as or a tile liner conforming to C ode is utilized. O versized, misaligned
and/or cracked tiles DO N O T constitute a C ode liner.

Flexi-Liner

Flexi-Liner

Flexi-Liner

two 90º elbows for total vent system are factored into chart)

a) - for each additional elbow up to 45º, reduce capacity by 5%.

- for each additional elbow 45º-90º, reduce capacity by 10%.

b) - for each additional elbow 90º reduce capacity by 10% for N AT and 15%
for FAN.

90º turn at the bottom of liner is factored into chart)

Flexi-Liner

Flexi-Liner

Flexi-Liner

Flexi-Liner,

In USA

In C DA

In USA

In C DA

A8. These tables are derived from the National Fuel Gas Code (NFPA 54 & CSA-B149).  Current

code data and information will supercede these sizing instructions if there is any discrepency

between them.

Common Vent manifold fitting is part of the connector sizing coming to it.

D

H

MULTIPLE APPLIANCES

Appliance

1

Appliance

2

C

L = Manifold Lateral

(Shall be less than or
equal to 18 x )D

M

LM

Appliance

D

C

H

SINGLE APPLIANCE

L

D

C

H

L

= Diameter
= Connector
= Height
= Lateral

Flexi-Liner® 11
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