
Gas Furnace Venting 



above dew point 

80% Induced Draft furnaces fall 
into class I, the inducer motor is 
only for moving gases through 
the heat exchanger. 



Combustion Air / Vent Sizing 

Termination elbows counted? 

Consequences of too many elbows or smaller pipe than required? 

When Using The Concentric Vent Termination Kit  

Subtract 5 ft From Total Pipe Length. 



The type of installation shown next  will draw the air required for combustion from 
within the space surrounding the appliance and from areas or rooms adjacent to the 
space surrounding the appliance. This may be from within the space in a non-confined 
location or it may be brought into the furnace area from outdoors through permanent 
openings or ducts. It is not piped directly into the burner box. A single, properly sized 
pipe from the furnace vent connector to the outdoors must be provided. For upflow 
models, combustion air is brought into the furnace through the unit top panel 
opening. Do not install a pipe into the intake collar on top of the burner box. An 
unconfined space is not less than 50 cu. ft. per 1,000 Btu/ hr input rating for all of the 
appliances installed in that area. Rooms communicating directly with the space 
containing the appliances are considered part of the unconfined space, if openings are 
furnished with doors. A confined space is an area with less than 50 cu. ft. per 1,000 
Btu/hr input rating for all of the appliances installed in that area. The following must 
be considered to obtain proper air for combustion and ventilation in confined spaces. 
Combustion Air Source From Outdoors The blocking effects of louvers, 
grilles and screens must be given consideration in calculating free area. If the 
free area of a specific louver or grille is not known, to estimate free area. 



Ambient Combustion Air 

Calculate for all of the appliances installed in that area. 

. 
 



Vent Pipe Clearances 
IMPORTANT: The vent must be installed with the following minimum clearances. The vent must 
also comply with 
local codes and requirements. On a two pipe system follow instructions on keeping pipes 
together. 



Avoid This….  



Clearance Above Grade 

• Clearance above: 
– Grade 
– Veranda 
– Porch 
– Deck 
– Balcony 

• * = 9” for 10k to 50K BTUH 
and 12” for 50K BTUH and 
larger furnaces 



Window Clearance 
• Clearance: 

– From fixed window to 
vent = 6” 

– Outside corner = 6” 
• * = 9” for 10k to 50K BTUH 

and 12” for 50K BTUH and 
larger furnaces 

 



Window Clearance 
* = 9” for 10k to 50K BTUH 

and 12” for 50K BTUH and 
larger furnaces 

 J= same as above 

 

  

Fixed Window 

Combustion air inlet on 
Two pipe systems 



Clearance To A Meter/Regulator 
• H  = 9” for 10k to 50K 

BTUH and 12” for 50K 
BTUH and larger furnaces 
from centerline of 
meter/regulator 

• I = * = 9” for 10k to 50K 
BTUH and 12” for 50K 
BTUH and larger furnaces 
Gas regulator vent outlet. 

I 

*Around the electrical and gas meters as well as a 
LP regulator there will always be a hole through the 
Building exterior. Keep vent terminations away from 
These. 



Soffit Clearance 
• Clearance D, B and E 

are = 9” for 10k to 50K 
BTUH and 12” for 50K 
BTUH and larger furnaces 
Gas regulator vent outlet. 

• E is for unventilated soffit 
• L is 3 feet clearance above 

a sidewalk,or paved 
driveway located on 
Public property.  



Clearance Under Veranda 

• M =  9” for 10k to 50K 
BTUH and 12” for 50K 
BTUH and larger furnaces 

•  K = Clearance to 
mechanical supply 
inlet (x) 3’ above it 
within 10 horizontal. 



Ventilated Combustion Air 

*When bring in combustion air 
from the vented attic be sure to 
prevent the intake pipe from  
being blocked by insulation. 



Vent Applications 



     Roof mounted vertical terminals may be field fabricated. Standard 
PVC/ SRD fittings may be used. If installing a vertical venting system 
through any unconditioned space such as an attic or crawl space, it 
must be insulated. 

  
1. Observe all clearances listed in vent clearances in these 

instructions.  
2.     Termination should be positioned where vent vapors are not 

objectionable.  
3. Termination should be located where it will not be affected by wind 

gusts, light snow, or allow recirculation of flue gases.  
4. Termination should be located where it cannot be damaged, 

plugged or restricted by tree limbs, leaves and branches.  
5. Sealed combustion air systems must be installed so the vent and the 

combustion air pipes terminate in the same atmospheric zone.  
 



Multiple Unit Termination 
Observe all clearances listed in vent clearances in the installation instructions. The sealed 
 combustion system can be used for installations requiring more than one furnace in a 
 structure. A separate sealed combustion air pipe and a separate vent pipe must be installed 
 for each furnace. Do not connect more than one furnace to a combustion air pipe or a vent 
 pipe. The combustion air and vent termination must be located as shown. 



Vertical Roof Mounting 
NOTE: Roof mounting is the recommended location. 



Horizontal Sidewall Mounting 

This is not a mistake – 
keep vents within 4” or 
get them apart by at 
least 24” 



above dew point 

B-Vent 



The “Three C’s”! 

Condensation 

Corrosion 

CO 





Combustion Process 
• Proper Combustion: 1ft3 gas to 10ft3 

air 
• By-products: CO2, water vapor, 

nitrogen 
• Incomplete Combustion: CO is 

produced 
• Since water vapor is a by-product of 

combustion, the key is to make sure 
the flue gas temp stays above the 
condensation point (“dew point” 
until exiting the vent system 



Reducing Condensation 

• B-Vent connectors 
• Correct Manifold Pressure 
• Correct Temp Rise 
• Common Vent Size 

– Critical when removing old 
furnace from common vent 
with water heater 

• Make sure equipment cycle 
rate is acceptable 



Dew Point 
• Temp at which condensation occurs 

(Water vapor condenses to a liquid) 
• Natural Draft with 40-50% excess air 

– dew point typically 121F 
– Flue Gas must be cooler than 121F for 

condensation to occur 
• Induced draft furnace flue gas has a 

higher dew point 



Corrosion only occurs when vent walls are 
wet 

It’s common for vent walls to be wet on 
initial startup 

Vent must heat up quickly to dry 
condensation before equipment cycles off 



Natural Draft vs. Induced Draft 

• Natural Draft appliances: Lifting Force 
is Heat 
– The greater difference between flue gas 

temp and air, the greater the lifting force 
• Induced Draft: Flue products are 

forced out 
• Inducer designed to assist the flow 

thru the appliance, not the vent!  We 
are still relying on buoyancy of flue 
gases. 
 
 





Combustion Air: The 2-Q’s! 



Combustion Air Requirements : Quality 

• Be aware of quality of 
combustion air 

• Bleaches, paints, varnish, 
hairsprays, laundry 
products, etc. can create 
acid in flue products 
 



Combustion Air Requirements : Quantity 

• Is additional combustion air required? 
 
 
 

“Space volume is less than 50 cubic 
feet per 1000 bth per hour of all 
appliances installed in that space” 

“Space volume is greater than 50 cubic 
feet per 1000 bth per hour of all 
appliances installed in that space” 



20’ 

15’ 8’ 

40,000 100,000 

Cubic Feet? 

2400 ft3 

Combined Inputs ? 

140,000 

Min space to not need combustion air: 

140x50 = 7000 ft3 



1 sq in per 4,000 btuh if connected 
directly to outdoors 

1 opening within 12” 
of floor and 1 opening 
within 12” of ceiling 



20’ 

15’ 8’ 

40,000 100,000 

Cubic Feet? 

2400 ft3 

Combined Inputs ? 

140,000 

Min Space to not need combustion air: 

140x50 = 7000 ft3 

140,000/4,000 

35in2 each 



Vent Materials:  
Single Wall  

• Allows great heat loss 
which can affect strength 
of draft and allow flue 
gases to drop below dew 
point 

• 6” clearance to 
combustibles 

• Minimize use! 



Vent Materials: B-Vent 
• Dual wall pipe 
• Aluminum liner with galvanized 

outer wall 
• Reduces heat loss  

– Improves draft 
– Reduces condensation 
– Aluminum heats up quickly! 

• 1” clearance to combustibles 
• Type BW: Oval 



Good Venting Practices: Avoid Restrictions 

• Limit # of ells 
• 40 or 60 deg elbows are 

preferable to 90s 
• Charts allow 2 90s 

– Reduce capacity by 10% for 
each additional elbow 

– No more than 4 elbows 
allowed! 



Good Venting Practices 

• Minimum vent height 5’ 
– 12’ for wall furnaces 

• No outdoor pipe runs 
– Construct a chase if necessary 

• Use an approved cap 
• Insure minimum height above 

roof based on roof pitch 



Good Venting Practices 

• Connector rise should 
be as high as possible 

• Increases ability to 
draft 

• Decreases material 
cost 



True or False??? 

A fan assisted appliance with a 5” flue 
connection is always run in 5” pipe 

 
False!!! Use the venting tables.   





• Tables allow two elbows. 
– More than two, 

reduce max capacity 
10% for each elbow 

• 20% Reduction from 
max capacity for flex 
liner 



Proper Firing Rate and Airflow Setup is 
Critical! 



COMBUSTION PROCESS 
CH4 

O2 O2 

CO2 

H2O  H2O 

INCOMPLETE COMBUSTION 

CH4 CH4  
CH4 CH4  

O2 O2 O2 
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  H2 H2 H2 H2 H2 
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