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GAS APPLIANCE COMBUSTION AIR (C/A)
As buildings have become tighter, the necessary air for combustion, ventilation, and 
dilution of flue gases must be supplied directly to the appliance space rather than 
relying upon the air from habitable spaces. Direct-vent appliances obtain their com-
bustion air from the exterior and do not use the appliance space as their source of 
combustion air. Local energy codes may have more restrictive requirements limiting 
the use of interior air for combustion. 
General 21 IRC 21 UMC 
n n Provide C/A all spaces containing Cat. I appliances _____ 2407.1 701.1
n n Other appliances (not Cat. I) provide C/A AMI _________ 2407.1 701.1.1
n n Draft hood must be in same space as appliance ________ 2407.3 701.2
n n Provide makeup air to offset effect of exhaust fans,  
 such as kitchen &  bath fans, dryers, etc. ______________ 2407.4 701.3
n n Provide makeup air if kitchen exhaust >400 cfm ________1503.6 local
n n Engineered installations using approved methods allowed 2407.8 701.8

Mechanically Supplied Combustion Air 
n n Mechanical C/A supply min 0.35 cu.ft./minute/kBtu _____ 2407.9 701.9
n n Appliance interlocked to mechanically supplied C/A  __ 2407.9.2 701.9.2

Indoor Air Source   
n n Indoor air source alone only OK if infiltration ≥0.40 ACH 2407.5 701.4
n n Min volume of space 50 cu. ft./1kBtu/hr. F83 ________ 2407.5.1 701.4.1
n n Volume includes rooms directly communicating w/ appliance space 
 through openings w/o doors or openings per T44,F83 __ 2407.5 701.4
n n Openings connecting indoor spaces must be located in 
 upper & lower 12 in. of appliance space F83 _______ 2407.5.3.1 701.5(1)
n n Openings connecting indoor spaces on same story min  
 100 sq. in. each & min 1 sq. in./kBtu of appliances T44 2407.5.3.1 701.5(1)
n n If on different levels, min 2 sq. in./kBtu of appliances _ 2407.5.3.2 701.5(2)
n n If ACH <0.40, min volumes for known air infiltration method: 
 • Non fan-assisted appliance (21cu. ft./ACH) per kBtu 2407.5.2 701.4.2
 • Fan-assisted appliance (15 cu. ft./ACH) per kBtu ___ 2407.5.2 701.4.2
n n Combined indoor + outdoor air calculated by ratio of communicating  
 spaces divided by required volume. Reduction factor of 1 minus  
 that ratio is applied to the values in T44 _______________ 2407.7 701.7 

TABLEm44 MIN. COMBUSTION AIR OPENING SIZES

Indoor AirA Outdoor Air Openings

Btu Opening sizeB cu.ft. (sq. ft.)C 1 in./2kBtu/hr.D 1 in./3kBtu/hr.E 1 in./4kBtu/hr.F

30k 100 sq.in. 1,500 (188) 15 sq.in. 10 sq.in. 7.5 sq.in. 

40k 100 sq.in. 2,000 (250) 20 sq.in. 13.3 sq.in. 10 sq.in. 

50k 100 sq.in. 2,500 (313) 25 sq.in. 16.7 sq.in. 12.5 sq.in.

60k 100 sq.in. 3,000 (375) 30 sq.in. 20 sq.in. 15 sq.in.

80k 100 sq.in. 4,000 (500) 40 sq.in. 26.7 sq.in. 20 sq.in.

100k 100 sq.in. 5,000 (625) 50 sq.in. 33.3 sq.in. 25 sq.in.

125k 125 sq.in. 6,250 (781) 62.5 sq.in. 41.7 sq.in. 31.3 sq.in.

150k 150 sq.in. 7,500 (938) 75 sq.in. 50 sq.in. 37.5 sq.in.

200k 200 sq. in. 10,000 (1250) 100 sq. in. 67 sq. in. 50 sq.in.

A. For construction w/ known air infiltration rate >0.40/hr. 
B. Required opening between confined space (<50 cu.ft. per kBtus) & unconfined space. Refer to F83.
C. Example sq. ft. based on 8 ft. ceiling—use actual room volume.
D. Applies to horizontal ducts F85.
E. Applies to single opening method F84.
F. Applies to direct exterior openings (2 opening method) or to vertical ducts F84,85,86.

The basic infiltration rate of 0.40 ACH is not directly comparable to the required 
ACH from energy codes, and most homes have a lower rate than 0.40 ACH under 
passive conditions. Outdoor openings are typically needed for combustion air. 

COMBUSTION AIR

All Air from Indoors

Space w/ > 0.40 ACH  
sufficient if volume 

≥ 50 cu.ft./kBtu.

Openings from enclosed 
space in upper 12 in. &  

in lower 12 in.

Indoor air cannot be 
the sole source of 
combustion air in tightly 
constructed homes. The 
air-infiltration rate must 
be > 0.40 ACH.

Openings into Enclosed 
Indoor Space 

Combustion Air from InfiltrationFIG.M83

The eBook contains 126 illustrations and 55 tables. 
The text lines contain links to these illustrations 
and tables. When the link takes you to a different 
page, you can quickly return with the "RETURN TO 
PREVIOUS PAGE" button at the top.



FREESTANDING FIREPLACE STOVES
The IRC (section 1414.1) requires fireplace stoves to be listed, labeled & test-
ed in accord with UL 737, which in turn references the current edition of NFPA 
211. UMC section 902.10 refers to NFPA 211 for solid fuel-burning appliances. 
The rules for clearance, protection, and clearance reductions are virtually identical 
among the IRC, UMC, and NFPA 211. 
Fireplace Stoves & Solid Fuel Room Heaters  NFPA 211
n n  Equipment must be listed & installed per L&L or be approved by AHJ ___ 13.1
n n  Unlisted equipment must be approved & installed AMI ______________13.1.1
n n  No unlisted equipment in mobile homes __________________________13.1.2
n n  Not in alcove or enclosed space <512 cu. ft. unless listed for same ___13.2.2
n n  Not OK in garages or where flammable vapors or liquids present __ 13.2.3&4
n n  Listed appliances OK on combustible floors if per L&L & AMI ______ 13.5.1.1
n n  Noncombustible floor material 18 in. beyond stove on all sides EXC _ 13.5.1.4
 • L&L floor protection assemblies OK AMI ______________________ 13.5.1.5
n n  Unlisted appliance floor protection 18 in. beyond on all sides, plus: _ 13.5.1.2
 • If legs provide ≥ 6 in. of ventilated clearance under stove,  
   2 in. thick masonry covered w/ min 24 gauge metal F120 ________ 13.5.2.1
 • If legs provide ≥2 in. to <6 in. of ventilated clearance, min 4 in. thick  
   hollow masonry + metal, cores open to allow airflow F120 _______ 13.5.2.2
n n  If legs provide <2 in. clearance, floor noncombustible _____________ 13.5.2.3
n n  Fuel storage (firewood) min 36 in. from appliance ___________T13.6.1 note a
n n  36 in. side, top & front clearance from appliance to combustibles EXC 13.6.1
 • Listed appliance clearance to combustibles AMI _______________ 13.6.1.1
 • Reduced clearances OK per T52,F122 _______________________ 13.6.2.1

Connectors
n n  Must be accessible for inspection, cleaning & replacement __________ 9.7.10
n n   Single-wall min 18 in. clearance to combustibles EXC F122 ______ T9.5.1.1
 • Lesser clearance w/ approved clearance-reduction system T52 ___9.5.1.2.1
n n  Not to pass through wall EXC ___________________________________ 9.7.4
 • Listed pass-through system ____________________________________ 9.7.4
   • Pass-through system constructed per NFPA 211 figure 9.7.4 ________ 9.7.4
n n  Maintain min ¼ in./ft. rise from appliance collar to chimney ____________ 9.7.6

Fireplace Stove Clearances

2 in. thick 
OK if legs 
provide  
6 in. space 
under 
stove

18 in. min. 
or per  
listing

18 in. min.

1 in.
min. 

Spacers not 
directly behind 
stove See 

T52

Listed penetration  
or per NFPA 211 F9.7.4

Proper clearances to combustibles are critical to the safe long term operation of 
all fuel burning systems. Improper clearances can allow heat transfer to adjacent 
combustible materials. Over time, heat degrades wood and lowers its ignition 
temperature. This process—pyrolysis— can eventually result in a fire.

Stoves & Fireplace Inserts to Masonry Fireplaces  NFPA 211
n n  Connector must extend to flue liner—not just to firebox ____________ 13.4.5.1
n n  If connector enters direct through chimney wall above smoke chamber, 
 noncombustible seal required below entry ______________________ 13.4.5.1
n n  No dilution of combustion products in flue w/ habitable space air ___ 13.4.5.1
n n  Flue not less than size of appliance collar _______________________ 13.4.5.1
n n  Flue diameter max 2× appliance collar if chimney walls exposed to  
 exterior below roof, 3×if no part exposed below roof ______________ 13.4.5.1
n n  Installation must allow for chimney inspection & cleaning __________ 13.4.5.1

FIREPLACE STOVES

¼ in./ft. slope

FIG.M120

Many of the illustrations and tables are referenced in multiple 
places in the book. As a result, they might not be on the same 
page. All the figure and table references are links. For example, 
inside the illustration to the right there is a reference to "T52" 
(Table 52). Clicking on it will take you to that table. To return to 
the text, simply click "RETURN TO PREVIOUS PAGE" button.



Vent Table Example 1:

The first step is to select the correct table based on the type of vent or chimney, the 
connector type, and the number of appliances. 

In F90, an 80kBtu fan-assisted furnace is directly connected to a double-wall B 
vent with 2 90° elbows. The lateral distance L of the offset is 5 ft., and the overall 
height H of the vent is 10 ft. 

Question: What size B vent is needed?

Solution: IRC Section 2428.2.3 & UMC section 803.1.2 allow 2 90° elbows with-
out requiring a further reduction in table values. The tables has columns for natural 
and fan-assisted appliances. Use IRC table 2428.2(1) or UMC table 803.1.2(1) 
for Type B double-wall Gas Vent, Single Appliance, Connected Directly to Vent. Go 
down the "height" column at the left of the table to the line with 10 ft. Go to the row 
for lateral length of 5 ft. Go across that row to the first number that is large than 80 
in the "FAN" "Max" column. That is under the column for 4 in. diameter. 

H

Type B double- 
wall gas vent

 Single-wall 
connector

Fan-assisted 
furnace

Natural Draft 
Furnace

Example for B Vent Directly Connected

Example with Single-Wall Connector

L
Type B double-  
wall gas vent

Vent Table Example 2:

In F91 a 100kBtu draft-hood-equipped furnace w/ a 5 in. draft hood outlet connects 
to a B vent with an overall height H of 10 ft. above the appliance draft hood, and a 
single-wall connector with a lateral length L of 5 ft. 

Question: What size B vent and single-wall connector are needed?

Solution: Refer to IRC table 2428.2(2) or UMC table 803.1.2(1) for Type B Dou-
ble-wall Gas Vent, Single Appliance, Single-wall Vent Connector. As with the first 
example, go down the height column to the row for 5 ft. lateral, and go across to the 
first entry in the "NAT" column that is greater than 100. That is in the 5 in. column. 
The vent connector should also be 5-in., since it cannot be smaller than the flue 
collar at the draft hood. 

Note that if this had been a 
natural draft appliance, the 
maximum kBtu rating would 
have been 77, and the appli-
ance would require either a 
larger vent, a lesser L, or a 
taller H.

L H

VENT SIZES

FIG.M90

FIG.M91

The book can be used as an instructional 
aid. These pages provide examples on 
the use of the code tables for sizing gas 
appliance vents. Another instructional aid 
is the expanded glossary, accessible from 
the button at the top right. 



Common Venting Example
Example of Vent Tables for Common Venting

F92 depicts an 80kBTU fan-assisted furnace vented in common with a 35kBtu 
water heater. The combined inputs are 115kBtus. Each appliance has a 4 in. flue 
collar, and the connectors join at a type B common vent. The overall height of the 
common vent (measured from the taller appliance outlet to the top of the common 
vent) is 20 ft. The horizontal length of the water heater vent connector is 3 ft., the 
vertical rise of the water heater connector is 2 ft., and the rise of the furnace con-
nector is 3 ft. The common vent is offset in the attic space with 2 60° elbows, and 
the horizontal offset distance is 3 ft. 

Question: What diameter connectors and Type B common vent should be used?

Solution: IRC table 2428.3(2) or UMC table 803.2(2) are based on 2 or more ap-
pliances with single-wall connectors to a common Type B double-wall vent. 

Start with the water heater. Go the table row for 20 ft. vent height. Go across to 
the row for connector height of 2 ft. Go across to that row to find the first number 
in the "NAT" column that is greater than 35. That is in the 3 in. column. However, a 
3 in connector would be smaller than the flue collar, so a 4 in connector is needed.

Next compute the size for the furnace. Using the same steps, go down the vent 
height column to the row for 20 ft. and go across to 3 ft. connector rise. Move across 
that row to the first column with a "FAN" "Max" rating exceeding 80. That is in the 4 
in. column. However, the "FAN" "Min" rating is 87. Therefore, either a 5 in. single-wall 
connector is needed, or we could go to table 2428.3(1) for double-wall connectors, 
where the "Min" rating for a 4 in connector is 35 and the max. rating is 110. Using a 
listed type B flexible connector, a 4 in connector is acceptable. 

Next compute the size for the common vent. The second part of the table is common 
vent capacity. In the 20 ft. row, go across to the first number in the "FAN+NAT" 
column that exceeds 115. That is 118 in the 4 inch column. However, due to the 
offset in the common vent, section 2428.3.6 tells us to subtract 10% for each offset 
greater than 45°. Therefore, we must subtract 20%, and a 4 in. common vent is too 
small. In the 5 in. column, the "FAN+NAT" entry is 177. Subtracting 20% from 177 
gives us 141, which is greater than our combined input rating. Therefore, a min 5 in. 
common vent is required. That also complies with 2428.3.5, which limits the horizon-
tal distance of the offset to 1½ ft. for each in. of diameter. 

20 ft. vent 
height

2 ft. connector 
rise 3 ft. connector 

rise

3 ft. offset

Listed Type B 
double-wall 
flex connector  
      (4 in.)

Single-wall 
connector  
    (4 in.)

35,000 Btu 
natural draft 
water heater

80,000 Btu 
Fan-assisted 
Furnace

Type B  
double-wall 
vent (5 in.)

VENT SIZES

Height above 
roof per T50

FIG.M92

The eBook contains additional illustrations and tables 
that would not fit into the 50-page printed book. 
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