








APPENDIX A (IFGS)
SIZING AND CAPACITIES OF GAS PIPING

(This appendix is informative and is not part of the code.)

A.1 General piping considerations. The first goal of deter-
mining the pipe sizing for a fuel gas piping system is to make
sure that there is sufficient gas pressure at the inlet to each
appliance. The majority of systems are residential and the
appliances will all have the same, or nearly the same, require-
ment for minimum gas pressure at the appliance inlet. This
pressure will be about 5-inch water column (w.c.) (1.25 kPa),
which is enough for proper operation of the appliance regulator
to deliver about 3.5-inches water column (w.c.) (875 kPa) to the
burner itself. The pressure drop in the piping is subtracted from
the source delivery pressure to verify that the minimum is avail-
able at the appliance.

There are other systems, however, where the required inlet
pressure to the different appliances may be quite varied. In such
cases, the greatest inlet pressure required must be satisfied, as
well as the farthest appliance, which is almost always the criti-
cal appliance in small systems.

There is an additional requirement to be observed besides
the capacity of the system at 100-percent flow. That require-
ment is that at minimum flow, the pressure at the inlet to any
appliance does not exceed the pressure rating of the appliance
regulator. This would seldom be of concern in small systems if
the source pressure is !/, psi (14-inch w.c.) (3.5 kPa) or less but
it should be verified for systems with greater gas pressure at the
point of supply.

To determine the size of piping used in a gas piping system,
the following factors must be considered:

(1) Allowable loss in pressure from point of delivery to
equipment.

(2) Maximum gas demand.

(3) Length of piping and number of fittings.
(4) Specific gravity of the gas.

(5) Diversity factor.

For any gas piping system, or special appliance, or for condi-
tions other than those covered by the tables provided in this
code, such as longer runs, greater gas demands or greater pres-
sure drops, the size of each gas piping system should be deter-
mined by standard engineering practices acceptable to the code
official.

A.2 Description of tables.

A.2.1 General. The quantity of gas to be provided at each out-
let should be determined, whenever possible, directly from the
manufacturer’s gas input Btu/h rating of the appliance that will
be installed. In case the ratings of the appliances to be installed
are not known, Table 402.2 shows the approximate consump-
tion (in Btu per hour) of certain types of typical household
appliances.
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To obtain the cubic feet per hour of gas required, divide the
total Btu/h input of all appliances by the average Btu heating
value per cubic feet of the gas. The average Btu per cubic feet of
the gas in the area of the installation can be obtained from the
serving gas supplier.

A.2.2 Low pressure natural gas tables. Capacities for gas at
low pressure [less than 2.0 psig (13.8 kPa gauge)] in cubic feet
per hour of 0.60 specific gravity gas for different sizes and
lengths are shown in Tables 402.4(1) and 402.4(2) for iron pipe
or equivalent rigid pipe; in Tables 402.4(6) through 402.4(9)
for smooth wall semirigid tubing; and in Tables 402.4(13)
through 402.4(15) for corrugated stainless steel tubing. Tables
402.4(1) and 402.4(6) are based upon a pressure drop of
0.3-inch w.c. (75 Pa), whereas Tables 402.4(2), 402.4(7) and
402.4(13) are based upon a pressure drop of 0.5-inch w.c. (125
Pa). Tables 402.4(8), 402.4(9), 402.4(14) and 402.4(15) are
special low-pressure applications based upon pressure drops
greater than 0.5-inch w.c. (125 Pa). In using these tables, an
allowance (in equivalent length of pipe) should be considered
for any piping run with four or more fittings (see Table A.2.2).

A.2.3 Undiluted liquefied petroleum tables. Capacities in
thousands of Btu per hour of undiluted liquefied petroleum
gases based on a pressure drop of 0.5-inch w.c. (125 Pa) for dif-
ferent sizes and lengths are shown in Table 402.4(26) for iron
pipe or equivalent rigid pipe, in Table 402.4(28) for smooth
wall semi-rigid tubing, in Table 402.4(30) for corrugated stain-
less steel tubing, and in Tables 402.4(33) and 402.4(35) for
polyethylene plastic pipe and tubing. Tables 402.4(31) and
402.4(32) for corrugated stainless steel tubing and Table
402.4(34) for polyethylene plastic pipe are based on operating
pressures greater than 0.5 pounds per square inch (psi) (3.5
kPa) and pressure drops greater than 0.5-inch w.c. (125 Pa). In
using these tables, an allowance (in equivalent length of pipe)
should be considered for any piping run with four or more fit-
tings [see Table A.2.2].

A.2.4 Natural gas specific gravity. Gas piping systems that
are to be supplied with gas of a specific gravity of 0.70 or less
can be sized directly from the tables provided in this code,
unless the code official specifies that a gravity factor be
applied. Where the specific gravity of the gas is greater than
0.70, the gravity factor should be applied.

Application of the gravity factor converts the figures given in
the tables provided in this code to capacities for another gas of
different specific gravity. Such application is accomplished by
multiplying the capacities given in the tables by the multipliers
shown in Table A.2.4. In case the exact specific gravity does
not appear in the table, choose the next higher value specific
gravity shown.
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TABLE A.2.2
EQUIVALENT LENGTHS OF PIPE FITTINGS AND VALVES
SCREWED FITTINGS' 90° WELDING ELBOWS AND SMOOTH BENDS?
asvEn | socEn | B0 CI0Se | 7ee Rd=1 | RA=1" | Rd=2 | RM=4 | RM=6 | RM=8
kfactor = 0.42 0.90 2.00 1.80 0.48 0.36 0.27 0.21 0.27 0.36
L/d’ ratio® n = 14 30 67 60 16 12 9 7 9 12
inside
Nominal diameter d,
pii;r)“e::;zse, scri,'lf:':ﬁ: ,405 L = Equivalent Length In Feet of Schedule 40 (Standard-Weight) Straight Pipe®
i, 0.622 0.73 1.55 3.47 3.10 0.83 0.62 0.47 0.36 0.47 0.62
3, 0.824 0.96 2.06 4.60 4.12 1.10 0.82 0.62 0.48 0.62 0.82
1 1.049 1.22 2.62 5.82 5.24 1.40 1.05 0.79 0.61 0.79 1.05
1Y, 1.380 1.61 3.45 7.66 6.90 1.84 1.38 1.03 0.81 1.03 1.38
1Y, 1.610 1.88 4.02 8.95 8.04 2.14 1.61 1.21 0.94 1.21 1.61
2 2.067 2.41 5.17 11.5 10.3 2.76 2.07 1.55 1.21 1.55 2.07
2Y, 2.469 2.88 6.16 13.7 12.3 3.29 2.47 1.85 1.44 1.85 247
3 3.068 3.58 7.67 17.1 153 4.09 3.07 2.30 1.79 2.30 3.07
4 4.026 470 10.1 224 20.2 5.37 4.03 3.02 2.35 3.02 4.03
5 5.047 5.88 12.6 28.0 252 6.72 5.05 3.78 2.94 3.78 5.05
6 6.065 7.07 15.2 33.8 304 8.09 6.07 4.55 3.54 4.55 6.07
8 7.981 9.31 20.0 44.6 40.0 10.6 7.98 5.98 4.65 5.98 7.98
10 10.02 11.7 25.0 55.7 50.0 133 10.0 7.51 5.85 7.51 10.0
12 11.94 13.9 29.8 66.3 59.6 15.9 119 8.95 6.96 8.95 11.9
14 13.13 15.3 32.8 73.0 65.6 17.5 13.1 9.85 7.65 9.85 13.1
16 15.00 17.5 375 83.5 75.0 20.0 15.0 11.2 8.75 11.2 15.0
18 16.88 19.7 42.1 93.8 84.2 225 16.9 12.7 9.85 12.7 16.9
20 18.81 22.0 47.0 105.0 94.0 25.1 18.8 14.1 11.0 14.1 18.8
24 22.63 26.4 56.6 126.0 113.0 30.2 22.6 17.0 13.2 17.0 22.6
continued
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EQUIVALENT LENGTHS OF PIPE FITTINGS AND VALVES

TABLE A.2.2—continued

APPENDIX A

MITER ELBOWS? (No. of miters) WELDING TEES VALVES (screwed, flanged, or welded)
1-45° 1-60° 1-90° 2-90°5 3-90°° Forged Miter® Gate Globe Angle g::«‘:?(

k factor = 0.45 0.90 1.80 0.60 0.45 1.35 1.80 0.21 10 5.0 2.5

L/d’ ratio® n= 15 30 60 20 15 45 60 7 333 167 83
Inside
Nominal | diameter d,
pii'r,:::(iezse, Sclilr:;'::: ’405 L = Equivalent Length In Feet of Schedule 40 (Standard-Weight) Straight Pipe®

Y, 0.622 0.78 1.55 3.10 1.04 0.78 2.33 3.10 0.36 173 8.65 4.32
3, 0.824 1.03 2.06 4.12 1.37 1.03 3.09 4.12 0.48 229 114 5.72

1 1.049 1.31 2.62 5.24 1.75 1.31 3.93 5.24 0.61 29.1 14.6 727
1Y, 1.380 1.72 3.45 6.90 2.30 1.72 5.17 6.90 0.81 383 19.1 9.58
1Y/, 1.610 2.01 4.02 8.04 2.68 2.01 6.04 8.04 0.94 44.7 224 11.2

2 2.067 2.58 5.17 10.3 345 2.58 7.75 10.3 1.21 574 28.7 144
21, 2.469 3.08 6.16 12.3 4.11 3.08 9.25 12.3 1.44 68.5 343 17.1

3 3.068 3.84 7.67 15.3 5.11 3.84 11.5 15.3 1.79 85.2 42.6 21.3

4 4.026 5.04 10.1 20.2 6.71 5.04 151 20.2 2.35 112.0 56.0 28.0

5 5.047 6.30 12.6 252 8.40 6.30 18.9 252 2.94 140.0 70.0 35.0

6 6.065 7.58 152 30.4 10.1° 7.58 22.8 304 3.54 168.0 84.1 42.1

8 7.981 9.97 20.0 40.0 133 9.97 29.9 40.0 4.65 222.0 111.0 55.5
10 10.02 12.5 25.0 50.0 16.7 12.5 37.6 50.0 5.85 278.0 139.0 69.5
12 11.94 14.9 29.8 59.6 19.9 14.9 44.8 59.6 6.96 332.0 166.0 83.0
14 13.13 16.4 32.8 65.6 21.9 16.4 49.2 65.6 7.65 364.0 182.0 91.0
16 15.00 18.8 37.5 75.0 25.0 18.8 56.2 75.0 8.75 417.0 208.0 104.0
18 16.88 211 42.1 84.2 28.1 21.1 63.2 84.2 9.85 469.0 234.0 117.0
20 18.81 23.5 47.0 94.0 314 23.5 70.6 94.0 11.0 522.0 261.0 131.0
24 22.63 283 56.6 113.0 37.8 28.3 85.0 113.0 13.2 629.0 314.0 157.0

For SI: 1 foot =305 mm, 1 degree = 0.01745 rad.

Note: Values for welded fittings are for conditions where bore is not obstructed by weld spatter or backing rings. If appreciably obstructed, use values for “Screwed Fittings.”
. Flanged fittings have three-fourths the resistance of screwed elbows and tees.
. Tabular figures give the extra resistance due to curvature alone to which should be added the full length of travel.
. Small size socket-welding fittings are equivalent to miter elbows and miter tees.
. Equivalent resistance in number of diameters of straight pipe computed for a value of (f - 0.0075) from the relation (n - k/4f).
. For condition of minimum resistance where the centerline length of each miter is between d and 2/,d.

1

2
3
4
5
6
S
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. For pipe having other inside diameters, the equivalent resistance may be computed from the above n values.

ource: Crocker, S. Piping Handbook, 4th ed., Table XTIV, pp. 100-101. Copyright 1945 by McGraw-Hill, Inc. Used by permission of McGraw-Hill Book Company.
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TABLE A.2.4
MULTIPLIERS TO BE USED WITH TABLES 402.4(1)
THROUGH 402.4(21) WHERE THE SPECIFIC GRAVITY
OF THE GAS IS OTHER THAN 0.60

'SPECIFIC SPECIFIC

GRAVITY MULTIPLIER GRAVITY MULTIPLIER
35 1.31 1.00 78
40 1.23 1.10 74
45 1.16 1.20 !
.50 1.10 1.30 .68
S5 1.04 1.40 .66
.60 1.00 1.50 .63
.65 .96 1.60 .61
.70 .93 1.70 .59
75 .90 1.80 .58
.80 .87 1.90 .56
.85 84 2.00 .55
.90 .82 2.10 .54

A:2.5 Higher pressure natural gas tables. Capacities for gas
at pressures 2.0 psig (13.8 kPa) or greater in cubic feet per hour
of 0.60 specific gravity gas for different sizes and lengths are
shown in Tables 402.4(3) through 402.4(5) for iron pipe or
equivalent rigid pipe; Tables 402.4(10) to 402.4(12) for
semirigid tubing; Tables 402.4(16) and 402.4(17) for corru-
I gated stainless steel tubing; and Table 402.4(20) for polyethyl-
ene plastic pipe.

A.3 Use of capacity tables.

A.3.1 Longest length method. This sizing method is conser-
vative in its approach by applying the maximum operating con-
ditions in the system as the norm for the system and by setting
the length of pipe used to size any given part of the piping sys-
tem to the maximum value.

To determine the size of each section of gas piping in a sys-
tem within the range of the capacity tables, proceed as follows
(also see sample calculations included in this Appendix):

(1) Divide the piping system into appropriate segments
consistent with the presence of tees, branch lines and
main runs. For each segment, determine the gas load
(assuming all appliances operate simultaneously) and
its overall length. An allowance (in equivalent length of
pipe) as determined from Table A.2.2 shall be consid-
ered for piping segments that include four or more fit-
tings.

(2) Determine the gas demand of each appliance to be
attached to the piping system. Where Tables 402.4(1)
through 402.4(22) are to be used to select the piping
size, calculate the gas demand in terms of cubic feet per
hour for each piping system outlet. Where Tables
402.4(23) through 402.4(35) are to be used to select the
piping size, calculate the gas demand in terms of thou-
sands of Btu per hour for each piping system outlet.

(3) Where the piping system is for use with other than undi-
luted liquefied petroleum gases, determine the design
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system pressure, the allowable loss in pressure (pres-
sure drop), and specific gravity of the gas to be used in
the piping system.

(4) Determine the length of piping from the point of deliv-

ery to the most remote outlet in the building/piping sys-
tem.

.(5) In the appropriate capacity table, select the row show-
ing the measured length or the next longer length if the
table does not give the exact length. This is the only
length used in determining the size of any section of gas
piping. If the gravity factor is to be applied, the values
in the selected row of the table are multiplied by the
appropriate multiplier from Table A.2.4.

(6) Use this horizontal row to locate ALL gas demand fig-
ures for this particular system of piping.

"(7) Starting at the most remote outlet, find the gas demand
for that outlet in the horizontal row just selected. If the
exact figure of demand is not shown, choose the next
larger figure left in the row.

(8) Opposite this demand figure, in the first row at the top,
the correct size of gas piping will be found.

(9) Proceed in a similar manner for each outlet and each
section of gas piping. For each section of piping, deter-
mine the total gas demand supplied by that section.

When a large number of piping components (such as elbows,

tees and valves) are installed in a pipe run, additional pressure

loss can be accounted for by the use of equivalent lengths. Pres-
sure loss across any piping component can be equated to the
pressure drop through a length of pipe. The equivalent length of
a combination of only four elbows/tees can result in a jump to
the next larger length row, resulting in a significant reduction in
capacity. The equivalent lengths in feet shown in Table A.2.2
have been computed on a basis that the inside diameter corre-
sponds to that of Schedule 40 (standard-weight) steel pipe,
which is close enough for most purposes involving other
schedules of pipe. Where a more specific solution for equiva-
lent length is desired, this may be made by multiplying the
actual inside diameter of the pipe in inches by n/12, or the
actual inside diameter in feet by n (n can be read from the table
heading). The equivalent length values can be used with rea-
sonable accuracy for copper or brass fittings and bends
although the resistance per foot of copper or brass pipe is less
than that of steel. For copper or brass valves, however, the
equivalent length of pipe should be taken as 45 percent longer

-than the values in the table, which are for steel pipe.

A.3.2 Branch length method. This sizing method reduces the
amount of conservatism built into the traditional Longest
Length Method. The longest length as measured from the
meter to the furthest remote appliance is only used to size the
initial parts of the overall piping system. The Branch Length
Method is applied in the following manner:

(1) Determine the gas load for each of the connected appli-
ances. :

(2) Starting from the meter, divide the piping system into a
number of connected segments, and determine the
length and- amount of gas that each segment would
carry assuming that all appliances were operated simul-
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taneously. An allowance (in equivalent length of pipe)
as determined from Table A.2.2 should be considered
for piping segments that include four or more fittings.

(3) Determine the distance from the outlet of the gas meter
to the appliance furthest removed from the meter.

(4) Using the longest distance (found in Step 3), size each
piping segment from the meter to the most remote
appliance outlet.

(5) For each of these piping segments, use the longest
length and the calculated gas load for all of the con-
nected appliances for the segment and begin the sizing
process in Steps 6 through 8.

(6) Referring to the appropriate sizing table (based on
operating conditions and piping material), find the lon-
gest length distance in the first column or the next
larger distance if the exact distance is not listed. The use
of alternative operating pressures and/or pressure
drops will require the use of a different sizing table, but
will not alter the sizing methodology. In many cases,
the use of alternative operating pressures and/or pres-
sure drops will require the approval of both the code
official and the local gas serving utility.

(7) Trace across this row until the gas load is found or the
closestlarger capacity if the exact capacity is not listed.

(8) Read up the table column and select the appropriate
pipe size in the top row. Repeat Steps 6, 7 and 8 for each
pipe segment in the longest run.

(9) Size each remaining section of branch piping not previ-
ously sized by measuring the distance from the gas
meter location to the most remote outlet in that branch,
using the gas load of attached appliances and following
the procedures of Steps 2 through 8.

A.3.3 Hybrid pressure method. The sizing of a 2 psi (13.8
kPa) gas piping system is performed using the traditional Lon-
gest Length Method but with modifications. The 2 psi (13.8
kPa) system consists of two independent pressure zones, and
each zone is sized separately. The Hybrid Pressure Method is
applied as follows:

The sizing of the 2 psi (13.8 kPa) section (from the meter to
the line regulator) is as follows:

(1) Calculate the gas load (by adding up the name plate rat-
ings) from all connected appliances. (In certain circum-
stances the installed gas load may be increased up to 50
percent to accommodate future addition of appliances.)
Ensure that the line regulator capacity is adequate for
the calculated gas load and that the required pressure
drop (across the regulator) for that capacity does not
exceed ¥/, psi (5.2 kPa) for a 2 psi (13.8 kPa) system. If
the pressure drop across the regulator is too high (for
the connected gas load), select a larger regulator.

(2) Measure the distance from the meter to the line regula-
tor located inside the building.

(3) If there are multiple line regulators, measure the dis-
tance from the meter to the regulator furthest removed
from the meter.

2006 INTERNATIONAL FUEL GAS CODE®

APPENDIX A

(4) The maximum allowable pressure drop for the 2 psi
- (13.8 kPa) section is 1 psi (6.9 kPa).

(5) Referring to the appropriate sizing table (based on pip-
ing material) for 2 psi (13.8 kPa) systems with a 1 psi
(6.9 kPa) pressure drop, find this distance in the first
column, or the closest larger distance if the exact dis-
tance is not listed.

(6) Trace across this row until the gas load is found or the
closestlarger capacity if the exact capacity is not listed.

(7) Read up the table column to the top row and select the
appropriate pipe size.

(8) Ifthere are multiple regulators in this portion of the pip-
ing system, each line segment must be sized for its
actual gas load, but using the longest length previously
determined above.

The low pressure section (all piping downstream of the line
regulator) is sized as follows:

(1) Determine the gas load for each of the connected appli-
ances.

(2) Starting from the line regulator, divide the piping sys-
tem into a number of connected segments and/or inde-
pendent parallel piping segments, and determine the
amount of gas that each segment would carry assuming
that all appliances were operated simultaneously. An
allowance (in equivalent length of pipe) as determined
from Table A.2.2 should be considered for piping seg-
ments that include four or more fittings.

(3) For each piping segment, use the actual length or lon-
gest length (if there are sub-branchlines) and the calcu-
lated gas load for that segment and begin the sizing
process as follows:

(a) Referring to the appropriate sizing table (based
on operating pressure and piping material), find
the longest length distance in the first column or
the closest larger distance if the exact distance is
not listed. The use of alternative operating pres-
sures and/or pressure drops will require the use
of a different sizing table, but will not alter the
sizing methodology. In many cases, the use of
alternative operating pressures and/or pressure
drops may require the approval of the code offi-
cial.

(b) Trace across this row until the appliance gas load
is found or the closest larger capacity if the exact
capacity is not listed.

(c) Read up the table column to the top row and
select the appropriate pipe size.

(d) Repeat this process for each segment of the pip-
ing system.

A.3.4 Pressure drop per 100 feet method. This sizing method
is less conservative than the others, but it allows the designer to
immediately see where the largest pressure drop occurs in the
system. With this information, modifications can be made to
bring the total drop to the critical appliance within the limita-
tions that are presented to the designer.
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Follow the procedures described in the Longest Length
Method for Steps (1) through (4) and (9).

For each piping segment, calculate the pressure drop based
on pipe size, length as a percentage of 100 feet (30 480 mm),
and gas flow. Table A.3.4 shows pressure drop per 100 feet (30
480 mm) for pipe sizes from !/, inch (12.7 mm) through 2 inch
(51 mm). The sum of pressure drops to the critical appliance is
subtracted from the supply pressure to verify that sufficient
pressure will be available. If not, the layout can be examined to
find the high drop section(s) and sizing selections modified.

Note: Other values can be obtained by using the following
equation:

Desired Value = MBH x Desired Drop

Table Drop
For example, if it is desired to get flow through %/,-inch (19.1
mm) pipe at 2 inches/100 feet, multiple the capacity of 3/,-inch

pipe at 1 inch/100 feet by the square root of the pressure ratio:

2"w.c.

147 MBH x =147 x 1414 = 208 MBH

1"w.c.

(MBH = 1000 Btu/h)

A .4 Use of sizing equations. Capacities of smooth wall pipe or
tubing can also be determined by using the following formulae:

(1) High Pressure [1.5 psi (10.3 kPa) and above]:

\/D
0=1816

2 2 0.541
_opypren| ()Y
| C, L

5 (sz —P;)-Y
C,-fba-L

(2) Low Pressure [Less than 1.5 psi (10.3 kPa)]:

D’.
0=187.3 D -AH
. foa-L
AH 0.541
=2313D*%
C, L
where:
Q = Rate, cubic feet per hour at 60°F and 30-inch mercury
column
D = Inside diameter of pipe, in.
P, = Upstream pressure, psia
P, = Downstream pressure, psia
Y = Superexpansibility factor = 1/supercompressibility fac-
tor
C, = Factor for viscosity, density and temperature*

70152
= 0.00354 ST [EJ

Note: See Table 402.4 for Y and C, for natural gas and
propane.

S = Specific gravity of gas at 60°F and 30-inch mercury
column (0.60 for natural gas, 1.50 for propane), or =
1488

T = Absolute temperature, °F or = + 460
t = Temperature, °F

Z = Viscosity of gas, centipoise (0.012 for natural gas,
0.008 for propane), or = 1488u

fba = Base friction factor for air at 60°F (CF=1)

L = Length of pipe, ft

AH = Pressure drop, in. w.c. (27.7 in. H,0 = 1 psi)
(For SI, see Section 402.4)

A.S Pipe and tube diameters. Where the internal diameter is
determined by the formulas in Section 402.4, Tables A.5.1 and
A.5.2 can be used to select the nominal or standard pipe size
based on the calculated internal diameter.

TABLE A.3.4
THOUSANDS OF Btu/h (MBH) OF NATURAL GAS PER 100 FEET OF PIPE AT
VARIOUS PRESSURE DROPS AND PIPE DIAMETERS

PRESSURE DROP PER PIPE SIZES (inch)
100 FEET IN INCHES
W.C. 11, 3, 1 11/, 11, 2
0.2 31 64 121 248 372 716
0.3 38 79 148 304 455 877
0.5 50 104 195 400 600 1160
1.0 71 147 276 566 848 1640

For SI: 1inch=25.4 mm, 1 foot = 304.8 mm.
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index number for Figure A.6(b) by dividing the differ-
ence between the squares of the absolute values of inlet

TABLE A.5.1 . .
SCHEDULE 40 STEEL PIPE STANDARD SIZES and outlet pressures by the equivalent length (in hun-
INTERNAL NOMINAL INTERNAL dreds of feet). Select the pipe size from Figure A.6(b)
NOMINALSIZE  DIAMETER SIZE DIAMETER for the gas volume required.
(in.) (in.) (in.) (in.) TABLE A.5.2
Y, 0.364 11/, 1.610 COPPER TUBE STANDARD SIZES
A 0.493 2 2.067 NOMINAL OR
STANDARD SIZE | INTERNAL DIAMETER
Y, 0.622 21, 2.469 TUBE TYPE (inches) (inches)
Y, 0.824 3 3.068 K Y, 0.305
1 1.049 3Y, 3.548 L = Y 0.315
1Y, 1.380 4 4.026 ACR (D) ’ly 0315
For SI: 1 inch =25.4 mm. ACR (A) ’ly 0.311
A.6 Use of sizing charts. A third method of sizing gas piping is K Yy 0402
detailed below as an option that is useful when large quantities L s 0.430
of pip_ing are involved in a job (e.g., an apartment house) and ACR (D) 1/, 0.430
material costs are of concern. If the user is not completely .
familiar with this method, the resulting pipe sizing should be ACR (A) ly 0.436
checked by a knowledgeable gas engineer. The sizing charts K Y, 0.527
are applied as follows: L . 1, 0.545
(1) With the layout developed according to Section ACR (D) A 0.545
106.3.1 of the code, 1pdlcate in eagh SCCthl‘l'tl'le design ACR (A) 5, 0.555
gas flow under maximum operation conditions. For
many layouts, the maximum design flow will be the K g 0.652
sum of all connected loads; However, in some cases, L A 0.666
certain combinations of apphances .w111 not occur ACR (D) Y, 0.666
simultaneously (e.g., gas heating and air conditioning).
For these cases, the design flow is the greatest gas flow ACR (A) s 0.680
that can occur at any one time. K A 0.745
(2) Determine the inlet gas pressure for the system being L 3, 0.785
designed. In most cases, the point of inlet will be the gas 7
) . ACR A 0.785
meter or service regulator, but in the case of a system
addition, it could be the point of connection to the exist- K 1 0.995
ing system. L 1 1.025
(3) Determine the minimum pressure required at the inlet ACR 1Y 1.025
to the cﬁtiqal appli'ance. U_sually, the gritical item will K 1Y, 1.245
be the appliance with the highest required pressure for )
satisfactory operation. If several items have the same L 1y 1.265
required pressure, it will be the one with the greatest ACR 1%/ 1.265
length of piping from the system inlet. K 1Y, 1.481
(4) The difference between the inlet pressure and critical L 1Y, 1.505
item pressure is the allowable system pressure drop. ACR 5 1505
Figures A.6(a) and A.6(b) show the relationship 8 -
between gas flow, pipe size and pipe length for natural K 2 1.959
gas with 0.60 specific gravity. L 2 1.985
(5) To use Figure A.6(a) (low pressure applications), cal- ACR 21/, 1.985
culate the piping length from the inlet to the critical K 21 2435
appliance. Increase this length by 50 percent to allow 2 -
for fittings. Divide the allowable pressure drop by the L 2'Y, 2.465
equivalent length (in hundreds of feet) to determine the ACR 25/, 2.465
allowable pressure drop per 100 feet (30 480 mm). X 3 5007
Select the pipe size from Figure A.6(a) for the required - .
volume of flow. L 3 2.945
(6) To use Figure A.6(b) (high pressure applications), cal- ACR 31 2.945
culate the equivalent length as above. Calculate the For SI:  1inch =254 mm.
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CAPACITY OF NATURAL GAS PIPING, HIGH PRESSURE (1.5 psi and above)
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A.7 Examples of piping system design and sizing

A.7.1 Example 1: Longest length method. Determine the
required pipe size of each section and outlet of the piping sys-
tem shown in Figure A.7.1, with a designated pressure drop of
0.5-inch w.c. (125 Pa) using the Longest Length Method. The
gas to be used has 0.60 specific gravity and a heating value of
1,000 Btu/ft3 (37.5 MJ/m?).

Solution:

(1) Maximum gas demand for Outlet A:
Consumption (rating plate input, or Table 402.2 if necessary)

Btu of gas
35,000 Btu per hour rating
1,000 Btu per cubic foot

= 35cubic feet per hour =35cfh

Maximum gas demand for Outlet B:
Consumption _ 75,000

= = 75cfth
Btu of gas 1,000

Maximum gas demand for Outlet C:

Consumption _ 35,000 = 35cfh

Btuofgas 1,000

Maximum gas demand for Outlet D:
Consumption _ 100,000
Btu of gas 1,000

=100 cfth

(2) The length of pipe from the point of delivery to the
most remote outlet (A) is 60 feet (18 288 mm). This
is the only distance used.

(3) Using the row marked 60 feet (18 288 mm) in Table
402.4(2):
(a) Outlet A, supplying 35 cfh (0.99 m%hr),
requires !/,-inch pipe.
(b) Outlet B, supplying 75 cth (2.12 m?/hr),
requires %/,-inch pipe.
(c¢) Section 1, supplying Outlets A and B, or 110
cfh (3.11 m?/hr), requires 3/,-inch pipe.
(d) Section 2, supplying Outlets C and D, or 135
cfh (3.82 m?hr), requires %,-inch pipe.
(e) Section 3, supplying Outlets A, B, Cand D, or
245 cth (6.94 m*/hr), requires 1-inch pipe.
(4) If a different gravity factor is applied to this exam-
ple, the values in the row marked 60 feet (18 288
mm) of Table 402.4(2) would be multiplied by the
appropriate multiplier from Table A.2.4 and the
resulting cubic feet per hour values would be used to
size the piping.

A.7.2 Example 2: Hybrid or dual pressure systems. Deter-
mine the required CSST size of each section of the piping sys-
tem shown in Figure A.7.2, with a designated pressure drop of
1 psi (6.9 kPa) for the 2 psi (13.8 kPa) section and 3-inch w.c.
(0.75 kPa) pressure drop for the 13-inch w.c. (2.49 kPa) sec-
tion. The gas to be used has 0.60 specific gravity and a heating
value of 1,000 Btu/ft* (37.5 MJ/ m?).
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® QutletD
furnace
Cutlet C o—| - 100000 Biwh
40 gal. automatic
water heater
35000 Btwh
Section2
201
~ Section 1
Section3 - 54 10f 154
v - S it V——

)

Cutlet A

10f
. 15 ft
Paint of

| clathes dryer
delivery 35000 Btw'h
Outlet B
range/oven unit
75000 Btwh
FIGURE A.7.1

PIPING PLAN SHOWING A STEEL PIPING SYSTEM

Solution:
(1) Size 2 psi (13.8 kPa) line using Table 402.4(16).

(2) Size 10-inch w.c. (2.5 kPa) lines using Table
402.4(14).

(3) Using the following, determine if sizing tables can be
used.

(a) Total gas load shown in Figure A.7.2 equals 110
cfh (3.11 mhr).

(b) Determine pressure drop across regulator [see
notes in Table 402.4 (16)].

(c) If pressure drop across regulator exceeds 3/, psig
(5.2 kPa), Table 402.4 (16) cannot be used. Note:
If pressure drop exceeds %/, psi (5.2 kPa), then a
larger regulator must be selected or an alternative
sizing method must be used.

(d) Pressure drop across the line regulator [for 110
cfh (3.11 m3/hr)] is 4-inch w.c. (0.99 kPa) based

on manufacturer’s performance data.

(e) Assume the CSST manufacturer has tubing sizes
or EHDs of 13, 18, 23 and 30.

(4) Section A [2 psi (13.8 kPa) zone]

(a) Distance from meter to regulator = 100 feet (30
480 mm).

(b) Total load supplied by A = 110 cfh (3.11 m*hr)
(furnace + water heater + dryer).

(c) Table 402.4 (16) shows that EHD size 18 should
be used.

Note: It is not unusual to oversize the supply line
by 25 to 50 percent of the as-installed load. EHD
size 18 has a capacity of 189 cfh (5.35 m’/hr).

(5) Section B (low pressure zone)

(a) Distance from regulator to furnace is 15 feet (4572
mm).
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(b) Load is 60 cfh (1.70 m3/hr).

(c) Table 402.4 (14) shows that EHD size 13 should
be used.

(6) Section C (low pressure zone)

(a) Distance from regulator to water heater is 10
feet (3048 mm).

(b) Load is 30 cth (0.85 m%hr).

(c) Table 402.4 (14) shows that EHD size 13 should
be used.

(7) Section D (low pressure zone)

(a) Distance from regulator to dryer is 25 feet (7620
mm).

(b) Load is 20 cfh (0.57 m3/hr).

(c) Table 402.4(14) shows that EHD size 13 should
be used.

2 psig
gas meter
110cth

Section
A

5.
ey

2 psig 3
zone -C.

Length of runs: Key:
Boioh ARy sritld
c=10t X Shut-off vaive
D=251t & Pressure reguiator
[M] Gas meter
FIGURE A.7.2

PIPING PLAN SHOWING A CSST SYSTEM

A.7.3 Example 3: Branch length method. Determine the
required semirigid copper tubing size of each section of the
piping system shown in Figure A.7.3, with a designated pres-
sure drop of 1-inch w.c. (250 Pa) (using the Branch Length
Method). The gas to be used has 0.60 specific gravity and a
heating value of 1,000 Btu/ft* (37.5 MJ/m?).

Solution:
(1) Section A

(a) Thelength of tubing from the point of delivery to
the most remote appliance is 50 feet (15 240
mm), A + C.

(b) Usethis longest length to size Sections A and C.

(c) Using the row marked 50 feet (15 240 mm) in
Table 402.4(8), Section A, supplying 220 cfh
(6.2 m%hr) for four appliances requires 1-inch
tubing.
(2) Section B

(a) Thelength of tubing from the point of delivery to
the range/oven at the end of Section B is 30 feet
(9144 mm), A + B. '
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(b) Use this branch length to size Section B only.

(c) Using the row marked 30 feet (9144 mm) in
Table 402.4(8), Section B, supplying 75 cfh
(2.12 m*/hr) for the range/oven requires '/,-inch
tubing.

(3) SectionC

(a) The length of tubing from the point of delivery to
the dryer at the end of Section Cis 50 feet (15 240
mm), A + C.

(b) Use this branch length (which is also the longest
length) to size Section C.

(c) Using the row marked 50 feet (15 240 mm) in
Table 402.4(8), Section C, supplying 30 cfh
(0.85 m%/hr) for the dryer requires */,-inch tubing.

(4) Section D
(a) The length of tubing from the point of delivery to

the water heater at the end of Section D is 30 feet
(9144 mm), A + D.

{b) Use this branch length to size Section D only.

(c) Using the row marked 30 feet (9144 mm) in
Table 402.4(8), Section D, supplying 35 cfh
(0.99 m?hr) for the water heater requires 3/g-inch
tubing.
(5) Section E

(a) Thelength of tubing from the point of delivery to
the furnace at the end of Section E is 30 feet
(9144 mm), A + E.

(b) Use this branch length to size Section E only.

(c) Using the row marked 30 feet (9144 mm) in
Table 402.4(8), Section E, supplying 80 cth
{2.26 m3/hr) for the furnace requires /,-inch tub-

ing.
Range/oven
75 cth
Section B
Section C
@_ Section A Section D
220 cth Water
Section E . heater
35 cfh
Furnace Dryer
80 cth 30 cfh
Length of runs: Key:
/B\ = fg 2 ) &lls Manifold
c ; 30 ft X Shut-off valve
D=10ft [M] Gas meter
E=10ft
Total gas load = 220 cfh
FIGURE A.7.3

PIPING PLAN SHOWING A COPPER TUBING SYSTEM

A.7.4 Example 4: Modification to existing piping system.
Determine the required CSST size for Section G (retrofit appli-
cation) of the piping system shown in Figure A.7.4, with a des-
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ignated pressure drop of 0.5-inch w.c. (125 Pa) using the
branch length method. The gas to be used has 0.60 specific
gravity and a heating value of 1,000 Btu/ft* (37.5 MJ/m?3).

Solution:

(1) Thelength of pipe and CSST from the point of delivery
to the retrofit appliance (barbecue) at the end of Section
G is 40 feet (12 192 mm), A + B + G.

(2) Use this branch length to size Section G.

(3) Assume the CSST manufacturer has tubing sizes or
EHDs of 13, 18, 23 and 30.

(4) Using the row marked 40 feet (12 192 mm) in Table
402.4(13), Section G, supplying 40 cth (1.13 m’/hr) for
the barbecue requires EHD 18 CSST.

(5) Thesizing of Sections A, B, F and E must be checked to
ensure adequate gas carrying capacity since an appli-
ance has been added to the piping system (see A.7.1 for
details).

Barbecue
40 cth

Section G

I M } Section A Section B § Section C

Section E
Section D

Water
heater
Furnace 30 cth
80 cfh Range/oven
75 cth

Section F

Length of runs: Key:
A=15ft E=5ft X Shut-off vaive

B=10ft F=10ft
C=15ft G=15ft [M] Gas meter

D=20ft

FIGURE A.7.4
PIPING PLAN SHOWING A MODIFICATION
TO EXISTING PIPING SYSTEM

A.7.5 Example 5: Calculating pressure drops due to tem-
perature changes. A test piping system is installed on a warm
autumn afternoon when the temperature is 70°F (21°C). In
accordance with local custom, the new piping system is sub-
jected to an air pressure test at 20 psig (138 kPa). Overnight, the
temperature drops and when the inspector shows up first thing
in the morning the temperature is 40°F (4°C).

If the volume of the piping system is unchanged, then the
formula based on Boyle’s and Charles’ law for determining the
new pressure at a reduced temperature is as follows:

T, P
T, P,
where:

T, = Initial temperature, absolute (T, + 459)
T, = Final temperature, absolute (T, + 459)
P, = Initial pressure, psia (P, + 14.7)
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P, = Final pressure, psia (P, + 14.7)

(70+459) _ (20+14.7)
(40+459) (P, +147)
529 347
499 (P, +14.7)
(P, +14.7) x 529 =347
499
(P, +147) = 347
1.060
P, =327 -14.7
P, =18 psig

Therefore, the gauge could be expected to register 18 psig
(124 kPa) when the ambient temperature is 40 °F (4°C).
A7.6 Example 6: Pressure drop per 100 feet of pipe method.
Using the layout shown in Figure A.7.1 and AH=pressure drop,
in w.c. (27.7 in. H,0=1 psi), proceed as follows:

(1) Length to A = 20 feet, with 35,000 Btu/hr.

For !/,-inch pipe, AH =20/, ... x 0.3 inch w.c. =0.06
in w.c.

(2) Length to B = 15 feet, with 75,000 Btu/hr,

For %/,-inch pipe, AH = e/, .. x 0.3 inch w.c. =0.045
in w.c.

(3) Section 1 =10 feet, with 110,000 Btu/hr. Here thereis a
choice:

For 1 inch pipe: AH =10%¢/, . x 0.2 inchw.c.=0.02in
w.C.

For 3/,-inch pipe: AH = 10feet/ .. x [0.5 inch w.c. +
(110,000 Bru/he-104.000 B0/ 1 47 000 Brurhr- 104,000 By X (1.0 inches
w.c. - 0.5 inch w.c.)] =0.1 x 0.57 inch w.c.~ 0.06 inch
W.C.

Note that the pressure drop between 104,000 Btu/hr
and 147,000 Btu/hr has been interpolated as 110,000
Btu/hr.

(4) Section 2 =20 feet, with 135,000 Btu/hr. Here there is a
choice:

For 1-inch pipe: AH = 20 feet/ .. x [0.2 inch w.c. +

(414,000 Buhn/ o7 000 Brumy X A0.1 inch w.c.)] = 0.05 inch
w.c.)]

For 3 ,-inch pipe: AH =20fet/, .. x 1.0inch w.c. =0.2
inch w.c.)

Note that the pressure drop between 121,000 Btu/hr
and 148,000 Btu/hr has been interpolated as 135,000
Btu/hr, but interpolation for the %-inch pipe (trivial for
104,000 Btu/hr to 147,000 Btu/hr) was not used.

(5) Section 3 =30 feet, with 245,000 Btu/hr. Here there is a
choice:

For 1-inch pipe: AH =3fe/, . . x 1.0 inches w.c. = 0.3
inch w.c.
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For 1'/,-inch pipe: AH = 30 feetf 0 o, x 0.2 inch w.c. =
0.06 inch w.c.

Note that interpolation for these options is igriored
since the table values are close to the 245,000 Btu/hr
carried by that section.

The total pressure drop is the sum of the section
approaching A, Sections 1 and 3, or either of the fol-
lowing, depending on whether an absolute minimum is
needed or the larger drop can be accommodated.

Minimum pressure drop to farthest appliance:

AH=0.06inchw.c. +0.02 inch w.c. + 0.06 inch w.c.
0.14 inch w.c.

Larger pressure drop to the farthest appliance:

AH = 0.06 inch w.c. + 0.06 inch w.c. + 0.3 inch w.c.
0.42 inch w.c.

Notice that Section 2 and the run to B do not enter into
this calculation, provided that the appliances have sim-
ilar input pressure requirements.

For SI units: 1 Btu/hr = 0.293 W, 1 cubic foot = 0.028
m?3, 1 foot = 0.305 m, 1 inch w.c. = 249 Pa.
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SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED
WITH DRAFT HOODS, CATEGORY | APPLIANCES, AND
APPLIANCES LISTED FOR USE WITH TYPE B VENTS

(This appendix is informative and is not part of the code.)

EXAMPLES USING SINGLE
APPLIANCE VENTING TABLES

Example 1: Single draft-hood-equipped appliance.

An installer has a 120,000 British thermal unit (Btu) per hour
input appliance with a S-inch-diameter draft hood outlet that
needs to be vented into a 10-foot-high Type B vent system.
What size vent should be used assuming (a) a 5-foot lateral sin-
gle-wall metal vent connector is used with two 90-degree
elbows, or (b) a 5-foot lateral single-wall metal vent connector
is used with three 90-degree elbows in the vent system?

Solution:

Table 504.2(2) should be used to solve this problem, because sin-
gle-wall metal vent connectors are being used with a Type B vent.

(a) Read down the first column in Table 504.2(2) until the
row associated with a 10-foot height and 5-foot lateral

is found. Read across this row until a vent capacity .

greater than 120,000 Btu per hour is located in the

VENT CAP

TYPE B DOUBLE-WALL
GAS VENT

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.
Table 504.2(1) is used when sizing Type B double-wall gas vent connected
directly to the appliance.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-1
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE
APPLIANCE WITH A TYPE B DOUBLE-WALL VENT
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shaded columns labeled “NAT Max” for draft-hood-
equipped appliances. In this case, a 5-inch-diameter
vent has a capacity of 122,000 Btu per hour and may be
used for this application.

(b) If three 90-degree elbows are used in the vent system,
then the maximum vent capacity listed in the tables
must be reduced by 10 percent (see Section 504.2.3 for
single appliance vents). This implies that the 5-inch-
diameter vent has an adjusted capacity of only 110,000
Btu per hour. In this case, the vent system must be
increased to 6 inches in diameter (see calculations
below).

122,000 (.90) = 110,000 for 5-inch vent

From Table 504.2(2), Select 6-inch vent

186,000 (.90) = 167,000; This is greater than the
required 120,000. Therefore, use a 6-inch vent and
connector where three elbows are used.

VENT CAP~~{
TYPE B DOUBLE-WALL—~{
GAS VENT
H
) I
SINGLE-WALL VENT: D
CONNECTOR

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931W,
Table 504.2(2) is used when sizing a single-wall metal vent connector
attached to a Type B double-wall gas vent.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-2
TYPE B DOUBLE-WALL VENT SYSTEM SERVING
A SINGLE APPLIANCE WITH A SINGLE-WALL
METAL VENT CONNECTOR
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H B
H A
TILE-LINED MASONRY ——={
CHIMNEY
H
I |. _i
TYPE B DOUBLE-WALL
GAS VENT USED AS
CONNECTOR

(1T 1
I

Table 504.2(3) is used when sizing a Type B double-wall gas vent connector
attached to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-3
VENT SYSTEM SERVING A SINGLE APPLIANCE
WITH A MASONRY CHIMNEY OF TYPE B
DOUBLE-WALL VENT CONNECTOR

TILE-LINED MASONRY —|
CHIMNEY
H
| L ul
{
i
SINGLE-WALL VENT- D
CONNECTOR
HAH-

Table 504.2(4) is used when sizing a single-wall vent connector attached to a
tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.

Note: The appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-4
VENT SYSTEM SERVING A SINGLE APPLIANCE
USING A MASONRY CHIMNEY AND A
SINGLE-WALL METAL VENT CONNECTOR
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VENT CAP ‘

Asbestos cement Type B or single-wall metal vent serving a single draft-hood-
equipped appliance [see Table 504.2(5)].

FIGURE B-5
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING A SINGLE
DRAFT-HOOD-EQUIPPED APPLIANCE

[ —}=-VENT CAP
—+ kD
[TYPE B DOUBLE-WALL
COMMON VENT
H
D
CONNECTOR
RISE *R"
D
TYPE B DOUBLE-WALL
GAS VENT USED AS
CONNECTORS

"Table 504.3(1) is used when sizing Type B double-wall vent connectors

attached to a Type B double-wall common vent.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type. .

FIGURE B-6
VENT SYSTEM SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT AND TYPE B
DOUBLE-WALL VENT CONNECTOR
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[ }—VENTCAP

— _,___D

—TYPE B DOUBLE-WALL
COMMON VENT

D
CONNECTOR
RISE "R*
D
/
SINGLE-WALL VENT

CONNECTORS

Table 504.3(2) is used when sizing single-wall vent connectors attached to a
Type B double-wall common vent.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-7
VENT SYSTEM SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT AND
SINGLE-WALL METAL VENT CONNECTORS

] le—TILE-LINED MASONRY
CHIMNEY
] A ld—
TYPE B DOUBLE-WALL
H GAS VENT USED AS
CONNECTORS
i
T
D
ﬁ CONNECTOR
RISE "R®
=\
D

Table 504.3(3) is used when sizing Type B double-wall vent connectors
attached to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.
Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-8
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT CONNECTOR
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H B
| |~—TILE-LINED MASONRY
CHIMNEY
SINGLE-WALL VENT
CONNECTOR
D
{ CONNECTOR
é) m RISE *R"
L

Table 504.3(4) is used when sizing single-wall metal vent connectors attached
to a tile-lined masonry chimney.

Note: “A” is the equivalent cross-sectional area of the tile liner.

Note: Each appliance may be either Category I draft hood equipped or fan-
assisted type.

FIGURE B-9
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH SINGLE-WALL METAL VENT CONNECTORS

[ T=—VENTCAP

SEE SECTION
50435 Ly

Asbestos cement Type B or single-wall metal pipe vent serving two or more
draft-hood-equipped appliances [see Table 504.3(5)].

FIGURE B-10
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING TWO OR MORE
DRAFT-HOOD-EQUIPPED APPLIANCES
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A woremeoony || e ‘
*COMMON VENT SIZE BASED —~ [e—
ON ALL INPUTS ENTERING THIS
SEGMENT, AND AVAILABLE
TOTAL HEIGHT "AVAILABLE TOTAL HEIGHT
H "H* EQUALS RISE PLUS
DISTANCE BETWEEN TEES
L ] “TOTAL INPUT ————— e
MANIFOLD COMMON "
VENT CONNECTOR \ L
TEE SAME
N ‘ |- sizE AS
_ SEGMENT
ABOVE
R, CONNECTORS—= é | FisE
R, |
% INCREASE VENT
CONNECTOR SIZE
IF NECESSARY
BTUH
1 2 INPUT OTHER INPUTS
| | FROM BELOW
0 7
Example: Manifolded Common Vent Connector L,, shall be no greater than 18 Vent connector size depends on: Common vent size depends on:
times the common vent connector manifold inside diameter; i.e., a 4-inch (102 ® Input ® Combined inputs
mm) inside dlamet.er common vent connector manifold shall not exceed 72 ® Rise ® Available total height “H”
inches (1829 mm) in length (see Section 504.3.4). . .
o . . . . . ® Available total height “H” ® Table 504.3(1) common vent
Note: This is an illustration of a typical manifolded vent connector. Different
appliance, vent connector, or common vent types are possible. Consult Section ® Table 504.3(1) connectors
5023, FIGURE B-13
FIGURE B-11 MULTISTORY GAS VENT DESIGN PROCEDURE
USE OF MANIFOLD COMMON VENT CONNECTOR FOR EACH SEGMENT OF SYSTEM
C———
T VENT CAP USE INDIVIDUAL
VENT FOR
TOP FLOOR
APPLIANCE IF\ﬁ? J——LISTED CAP
SEE SECTION CONNECTOR ||
504.3.5 REQUIREMENT FOR
RISE OF TOTAL | | USE AVAILABLE TOTAL HEIGHT F(
HEIGHT CANNOT | | TOP FLOOR APPLIANCE AND
BE MET | | AVAILABLE TOTAL COMBINE INPUT OF ALL APPLIAN
| I HEIGHT FOR TOP ON COMMON VENT
| | FLOOR APPLIANCE
|
USE VENT THIRD INTERCONNECTION TEE
COMMON VENT: CONNECTOR TABLE H
H AVAILABLE TOTAL HEIGHT AND
B THIRD-FLOOR APPLIANCE AND
COMBINED INPUT OF THREE
OFFSET TOP FLOOR AVAILABLE TOTAL APPLIANCES (IF TOP FLOOR
—D APPLIANCE | HEIGHT FOR APPLIANCE IS NOT CONNECTE
THIRD-FLOOR MEASURED TOTAL HEIGHT TO
. APPLIANCE i VENT TOP)
USEVENT‘—ﬁT:O I-—SECOND INTERCONNECTION T
CONNECTOR TABLE RISE 3
CONNECTORS AVAI—LA-BLE TOTAL ——USE AVAILABLE TOTAL HEIGHT
HEIGHT FOR SECOND-FLOOR APPLIANCE Al
R1 THIRD FLOOR —+ 3 SECOND-FLOOR COMBINED HEAT INPUT OF TWt
R APPLIANCE APPLIANCE APPLIANCES .
2 H FIRST INTERCONNECTION TEE
USE VENT- Ti\—r
i CONNECTOR TABLE H
DESIGN VENT CONNECTOR FOR FIR!
SECOND-FLOOR FLOOR APPLIANCE AS AN INDIVIDUA
APPLIANCE VENT OF THIS TOTAL BEIGHT FOR IN
1l L OF FIRST FLOOR APPLIANCE
1 2 ﬁ]*r -TEE WITH CAP OPTIONAL
FIRST-FLOOR 1 *EACH INTERCONNECTION TEE IS SAME SIZE AS THE
APPLIANCE SEGMENT OF COMMON VENT DIRECTLY ABOVE
Example: Offset Common Vent — :
Note: This is an illustration of a typical offset vent. Different appliance, vent Principles of design of multistory vents using vent connector and common vent
connector, or vent types are possible. Consult Sections 504.2 and 504.3. design tables (see Sections 504.3.11 through 504.3.17).
FIGURE B-12 - FIGURE B-14
USE OF OFFSET COMMON VENT MULTISTORY VENT SYSTEMS .
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TYPE B DOUBLE-WALL —=
GAS VENT

10 ft

51t

ELBOW ——

\- SINGLE WALL
- CONNECTOR

||

DRAFT HOOD EQUIPPED APPLIANCE
120,000 BTU/H INPUT

1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

FIGURE B-15 (EXAMPLE 1)
SINGLE DRAFT-HOOD-EQUIPPED APPLIANCE

For SI:

Example 2: Single fan-assisted appliance.

An installer has an 80,000 Btu per hour input fan-assisted
appliance that must be installed using 10 feet of lateral connec-
tor attached to a 30-foot-high Type B vent. Two 90-degree
elbows are needed for the installation. Can a single-wall metal
vent connector be used for this application?

Solution:

Table 504.2(2) refers to the use of single-wall metal vent con-
nectors with Type B vent. In the first column find the row asso-
ciated with a 30-foot height and a 10-foot lateral. Read across
this row, looking at the FAN Min and FAN Max columns, to
find that a 3-inch-diameter single-wall metal vent connector is
not recommended. Moving to the next larger size single wall
connector (4 inches), note that a 4-inch-diameter single-wall
metal connector has arecommended minimum vent capacity of
91,000 Btu per hour and a recommended maximum vent
capacity of 144,000 Btu per hour. The 80,000 Btu per hour fan-
assisted appliance is outside this range, so the conclusion is that
a single-wall metal vent connector cannot be used to vent this
appliance using 10 feet of lateral for the connector.

However, if the 80,000 Btu per hour input appliance could be
moved to within 5 feet of the vertical vent, then a 4-inch single-
wall metal connector could be used to vent the appliance. Table
504.2(2) shows the acceptable range of vent capacities for a 4-
inch vent with 5 feet of lateral to be between 72,000 Btu per
hour and 157,000 Btu per hour.
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TYPE-B DOUBLE-WALL—1
GAS VENT

30FT
10 FT LATERAL——

' \-VENT CONNECTOR

d

FAN ASSISTED APPLIANCE
80,000 BTU/H INPUT

For SI: 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

FIGURE B-16 (EXAMPLE 2)
SINGLE FAN-ASSISTED APPLIANCE

If the appliance cannot be moved closer to the vertical vent,
then Type B vent could be used as the connector material. In
this case, Table 504.2(1) shows that for a 30-foot-high vent
with 10 feet of lateral, the acceptable range of vent capacities
for a 4-inch-diameter vent attached to a fan-assisted appliance
is between 37,000 Btu per hour and 150,000 Btu per hour.

Example 3: Interpolating between table values.

An installer has an 80,000 Btu per hour input appliance with a
4-inch-diameter draft hood outlet that needs to be vented into a
12-foot-high Type B vent. The vent connector has a 5-foot lat-
eral length and is also Type B. Can this appliance be vented
using a 4-inch-diameter vent?

Solution:

Table 504.2(1) is used in the case of an all Type B vent system.
However, since there is no entry in Table 504.2(1) for a height
of 12 feet, interpolation must be used. Read down the 4-inch
diameter NAT Max column to the row associated with 10-foot
height and 5-foot lateral to find the capacity value of 77,000
Btu per hour. Read further down to the 15-foot height, 5-foot
lateral row to find the capacity value of 87,000 Btu per hour.
The difference between the 15-foot height capacity value and
the 10-foot height capacity value is 10,000 Btu per hour. The
capacity for a vent system with a 12-foot height is equal to the
capacity for a 10-foot height plus % of the difference between
the 10-foot and 15-foot height values, or 77,000 +2/; (10,000) =
81,000 Btu per hour. Therefore, a 4-inch-diameter vent may be
used in the installation.
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EXAMPLES USING COMMON VENTING TABLES

Example 4: Common venting two draft-hood-equipped
appliances.

A 35,000 Btu per hour water heater is to be common vented
with a 150,000 Btu per hour furnace using a common vent with
a total height of 30 feet. The connector rise is 2 feet for the
water heater with a horizontal length of 4 feet. The connector
rise for the furnace is 3 feet with a horizontal length of 8 feet.
Assume single-wall metal connectors will be used with Type B
vent. What size connectors and combined vent should be used
in this installation?

Solution:

Table 504.3(2) should be used to size single-wall metal vent
connectors attached to Type B vertical vents. In the vent con-
nector capacity portion of Table 504.3(2), find the row associ-
ated with a 30-foot vent height. For a 2-foot rise on the vent
connector for the water heater, read the shaded columns for
draft-hood-equipped appliances to find that a 3-inch-diameter
vent connector has a capacity of 37,000 Btu per hour. There-
fore, a 3-inch single-wall metal vent connector may be used
with the water heater. For a draft-hood-equipped furnace with a

3-footrise, read across the appropriate row to find that a 5-inch-

diameter vent connector has a maximum capacity of 120,000
Btu per hour (which is too small for the furnace) and a 6-inch-
diameter vent connector has a maximum vent capacity of
172,000 Btu per hour. Therefore, a 6-inch-diameter vent con-
nector should be used with the 150,000 Btu per hour furnace.
Since both vent connector horizontal lengths are less than the
maximum lengths listed in Section 504.3.2, the table values
may be used without adjustments.

COMBINED CAPACITY
35,000 + 150,000 = 185,000 BTUMH

~——TYPE B DOUBLE-WALL
GAS VENT

e e
SO |

SINGLE WALL
CONNECTORS

2FT
3FT

=

L]

DRAFT HOOD-EQUIPPED DRAFT HOOD-EQUIPMENT
WATER HEATER FURNACE

35,000 BTUMH INPUT 150,000 BTUH INPUT

FIGURE B-17 (EXAMPLE 4)
COMMON VENTING TWO DRAFT-
HOOD-EQUIPPED APPLIANCES

152

In the common vent capacity portion of Table 504.3(2), find
the row associated with a 30-foot vent height and read over to
the NAT + NAT portion of the 6-inch-diameter column to find a
maximum combined capacity of 257,000 Btu per hour. Since
the two appliances total only 185,000 Btu per hour, a 6-inch
common vent may be used.

Example 5a: Common venting a draft-hood-equipped
water heater with a fan-assisted furnace into a Type B vent.

In this case, a 35,000 Btu per hour input draft-hood-
equipped water heater with a 4-inch-diameter draft hood outlet,
2 feet of connector rise, and 4 feet of horizontal length is to be
common vented with a 100,000 Btu per hour fan-assisted fur-
nace with a 4-inch-diameter flue collar, 3 feet of connector rise,
and 6 feet of horizontal length. The common vent consists of a
30-foot height of Type B vent. What are the recommended vent
diameters for each connector and the common vent? The
installer would like to use a single-wall metal vent connector.

Solution: - [Table 504.3(2)]

Water Heater Vent Connector Diameter. Since the water heater
vent connector horizontal length of 4 feet is less than the maxi-
mum value listed in Section 504.3.2, the venting table values
may be used without adjustments. Using the Vent Connector
Capacity portion of Table 504.3(2), read down the Total Vent
Height (H) column to 30 feet and read across the 2-foot Con-
nector Rise (R) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater
input rating. The table shows that a 3-inch vent connector has a
maximum input rating of 37,000 Btu per hour. Although this is
greater than the water heater input rating, a 3-inch vent connec-
tor is prohibited by Section 504.3.21. A 4-inch vent connector

TYPE B DOUBLE-WALL
GAS VENT

30FT

COMBINED CAPACITY

1
[
|
|
|
|
|
|
|
|
|
|
|

35,000 + 100,000 = 135,000 BTUM L

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3FT

=

SINGLE-WALL:
CONNECTORS

FAN-ASSISTED WATERHEATER

FURNACE SO
100,000 BTUH NPT
INPUT .

FIGURE B-18 (EXAMPLE 5A)
COMMON VENTING A DRAFT HOOD WITH A FAN-ASSISTED
FURNACE INTO A TYPE B DOUBLE-WALL COMMON VENT
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has a maximum input rating of 67,000 Btu per hour and is equal
to the draft hood outlet diameter. A 4-inch vent connector is
selected. Since the water heater is equipped with a draft hood,
there are no minimum input rating restrictions.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(2), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has a maximum input rating of 119,000 Btu per
hour and a minimum input rating of 85,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a4-inch connector is adequate. Since the furnace vent
connector horizontal length of 6 feet does not exceed the maxi-
mum value listed in Section 504.3.2, the venting table values
may be used without adjustment. If the furnace had an input
rating of 80,000 Btu per hour, then a Type B vent connector
[see Table 504.3(1)] would be needed in order to meet the mini-
mum capacity limit.

Common Vent Diameter. The total input to the common vent
is 135,000 Btu per hour. Using the Common Vent Capacity
portion of Table 504.3(2), read down the Total Vent Height (H)
column to 30 feet and across this row to find the smallest vent
diameter in the FAN + NAT column that has a Btu per hour rat-
ing equal to or greater than 135,000 Btu per hour. The 4-inch
common vent has a capacity of 132,000 Btu per hour and the 5-
inch common vent has a capacity of 202,000 Btu per hour.
Therefore, the 5-inch common vent should be used in this
example.

Summary. In this example, the installer may use a 4-inch-
diameter, single-wall metal vent connector for the water heater
and a 4-inch-diameter, single-wall metal vent connector for the
furnace. The common vent should be a 5-inch-diameter Type B
vent.

Example 5b: Common venting into a masonry chimney.

In this case, the water heater and fan-assisted furnace of Exam-
ple 5a are to be common vented into a clay tile-lined masonry
chimney with a 30-foot height. The chimney is not exposed to
the outdoors below the roof line. The internal dimensions of the
clay tile liner are nominally 8 inches by 12 inches. Assuming
the same vent connector heights, laterals, and materials found
in Example 5a, what are the recommended vent connector
diameters, and is this an acceptable installation?

Solution:

Table 504.3(4) is used to size common venting installations
involving single-wall connectors into masonry chimneys.

Water Heater Vent Connector Diameter. Using Table
504.3(4), Vent Connector Capacity, read down the Total Vent
Height (H) column to 30 feet, and read across the 2-foot Con-
nector Rise (R) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater
input rating. The table shows that a 3-inch vent connector has a
maximum input of only 31,000 Btu per hour while a 4-inch
vent connector has a maximum input of 57,000 Btu per hour. A
4-inch vent connector must therefore be used.
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Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(4), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has a fan-assisted com-
bustion system, find the first FAN Max column with a Btu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has a maximum input rating of 127,000 Btu per
hour and a minimum input rating of 95,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a 4-inch connector is adequate.

Masonry Chimney. From Table B-1, the equivalent area for a
nominal liner size of 8 inches by 12 inches is 63.6 square
inches. Using Table 504.3(4), Common Vent Capacity, read
down the FAN + NAT column under the Minimum Internal
Area of Chimney value of 63 to the row for 30-foot height to
find a capacity value of 739,000 Btu per hour. The combined
input rating of the furnace and water heater, 135,000 Btu per
hour, is less than the table value, so this is an acceptable instal-
lation.

Section 504.3.17 requires the common vent area to be no
greater than seven times the smallest listed appliance catego-
rized vent area, flue collar area, or draft hood outlet area. Both
appliances in this installation have 4-inch-diameter outlets.
From Table B-1, the equivalent area for an inside diameter of 4
inches is 12.2 square inches. Seven times 12.2 equals 85.4,
which is greater than 63.6, so this configuration is acceptable.

Example 5¢c: Common venting into an exterior masonry
chimney.

In this case, the water heater and fan-assisted furnace of Exam-
ples 5a and S5b are to be common vented into an exterior
masonry chimney. The chimney height, clay tile liner dimen-
sions, and vent connector heights and laterals are the same as in
Example 5b. This system is being installed in Charlotte, North
Carolina. Does this exterior masonry chimney need to be
relined? If so, what corrugated metallic liner size is recom-
mended? What vent connector diameters are recommended?

Solution:

According to Section 504.3.20, Type B vent connectors are
required to be used with exterior masonry chimneys. Use Table
504.3(7) to size FAN+NAT common venting installations
involving Type-B double wall connectors into exterior
masonry chimneys.

The local 99-percent winter design temperature needed to
use Table 504.3(7) can be found in the ASHRAE Handbook of
Fundamentals. For Charlotte, North Carolina, this design tem-
perature is 19°F.

Chimney Liner Requirement. As in Example 5b, use the 63
square inch Internal Area columns for this size clay tile liner.
Read down the 63 square inch column of Table 504.3(7a) to the
30-foot height row to find that the combined appliance maxi-
mum input is 747,000 Btu per hour. The combined input rating
of the appliances in this installation, 135,000 Btu per hour, is
less than the maximum value, so this criterion is satisfied. Table
504.3(7b), at a 19°F design temperature, and at the same vent
height and internal area used above, shows that the minimum
allowable input rating of a space-heating appliance is 470,000
Btu per hour. The furnace input rating of 100,000 Btu per hour

153



APPENDIX B

is less than this minimum value. So this criterion is not satis-
fied, and an alternative venting design needs to be used, such as
a Type B vent shown in Example 5a or a listed chimney liner
system shown in the remainder of the example.

According to Section 504.3.19, Table 504.3(1) or 504.3(2) is
used for sizing corrugated metallic liners in masonry chim-
neys, with the maximum common vent capacities reduced by
20 percent. This example will be continued assuming Type B
vent connectors.

Water Heater Vent Connector Diameter. Using Table
504.3(1), Vent Connector Capacity, read down the Total Vent
Height (H) column to 30 feet, and read across the 2-foot Con-
nector Rise (R) row to the first Btu/h rating in the NAT Max col-
umn that is equal to or greater than the water heater input rating.
The table shows that a 3-inch vent connector has a maximum
capacity of 39,000 Btu/h. Although this rating is greater than
the water heater input rating, a 3-inch vent connector is prohib-
ited by Section 504.3.21. A 4-inch vent connector has a maxi-
mum input rating of 70,000 Btu/h and is equal to the draft hood
outlet diameter. A 4-inch vent connector is selected.

Furnace Vent Connector Diameter. Using Table 504.3(1),
Vent Connector Capacity, read down the Vent Height (H) col-
umn to 30 feet, and read across the 3-foot Connector Rise (R)
row to the first Btu per hour rating in the FAN Max column that

is equal to or greater than the furnace input rating. The 100,000

Btu per hour furnace in this example falls within this range, so a
4-inch connector is adequate.

Chimney Liner Diameter. The total input to the common
vent is 135,000 Btu per hour. Using the Common Vent Capac-
ity Portion of Table 504.3(1), read down the Vent Height (H)
column to 30 feet and across this row to find the smallest vent
diameter in the FAN+NAT column that has a Btu per hour rat-
ing greater than 135,000 Btu per hour. The 4-inch common
vent has a capacity of 138,000 Btu per hour. Reducing the max-
imum capacity by 20 percent (Section 504.3.19) results in a
maximum capacity for a4-inch corrugated liner of 110,000 Btu
per hour, less than the total input of 135,000 Btu per hour. So a
larger liner is needed. The 5-inch common vent capacity listed
in Table 504.3(1) is 210,000 Btu per hour, and after reducing by
20 percent is 168,000 Btu per hour. Therefore, a 5-inch corru-
gated metal liner should be used in this example.

Single-Wall Connectors. Once it has been established that
relining the chimney is necessary, Type B double-wall vent
connectors are not specifically required. This example could be
redone using Table 504.3(2) for single-wall vent connectors.
For this case, the vent connector and liner diameters would be
the same as found above with Type B double-wall connectors.
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TABLE B-1
MASONRY CHIMNEY LINER DIMENSIONS
WITH CIRCULAR EQUIVALENTS®

INSIDE
DIAMETER OR
INSIDE EQUIVALENT EQUIVALENT
NOMINAL LINER | DIMENSIONS OF DIAMETER AREA
SIZE (inches) LINER (inches) (inches) (square inches)
4 12.2
5 19.6
4x8 21, x 6Y,
6 28.3
7 38.3
74 427
8x8 6%, x 6%,
8 50.3
9 63.6
8§x12 6'/, x 101/2
10 78.5
104 83.3
12x12 9%, x 9%,
11 95
11.8 107.5
12x16 91/2 X 13‘/2 12 113.0
14 153.9
14.5 162.9
16x 16 131/4>< 131/4
15 176.7
16.2 206.1
16 x 20 13x 17
18 254.4
18.2 260.2
20 %20 163/4 x 163/,
20 314.1
20.1 314.2
20 x 24 161/, x 20/,
22 380.1
22.1 380.1
24 x24 20Y, x 20,
24 452.3
24 x 28 20/, x 20Y, 24.1 456.2
26.4 543.3
28 x 28 241/, % 24Y/,
27 572.5
279 607
30 % 30 251/, x 25,
30 - 706.8
309 749.9
30%36 25', x 31Y,
33 855.3
344 9294
36 x 36 31Y,%31Y,
36 1017.9

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 m?.

a. Where liner sizes differ dimensionally from those shown in Table B-1,
equivalent diameters may be determined from published tables for square
and rectangular ducts of equivalent carrying capacity or by other engineering
methods.
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EXIT TERMINALS OF MECHANICAL DRAFT AND

DIRECT-VENT TERMINAL CLEARANCE

MINIMUM CLEARANCE, C

INPUT (BTUHR) CLEARANCE (IN.)
6

10,000 OR LESS

10,001 TO 50,000

OVER 50,000

[SEE SECTION 503.8, ITEM 3]

DIRECT-VENT VENTING SYSTEMS

(This appendix is informative and is not part of the code.)

Cc
L MECHANICAL DRAFT

VENT TERMINAL
[SEE SECTION 503.8, ITEM 2]
4 ft. min. RS

9
12

. For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W

APPENDIX C

MECHANICAL DRAFT
VENT TERMINAL
[SEE SECTION 503.8, ITEM 1)

FORCED-AIR INLET

EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS
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APPENDIX D (IFGS)

RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN
EXISTING APPLIANCE INSTALLATION

(This appendix is informative and is not part of the code.)

The following procedure is intended as a guide to aid in deter-
mining that an appliance is properly installed and is in a safe
condition for continuing use.

This procedure is predicated on central furnace and boiler
installations, and it should be recognized that generalized pro-
cedures cannot anticipate all situations. Accordingly, in some
cases, deviation from this procedure is necessary to determine
safe operation of the equipment.

(a) This procedure should be performed prior to any
attempt at modification of the appliance or of the instal-
lation.

(b) Ifitis 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. The fol-
lowing steps should be followed in making the safety
inspection:

1.

Conduct a check for gas leakage. (See Section
406.6)

Visually inspect the venting system for proper
size and horizontal pitch and determine there is
no blockage or restriction, leakage, corrosion,
and other deficiencies that could cause an unsafe
condition.

Shut off all gas to the appliance and shut off any
other fuel-gas-burning appliance within the same
room. Use the shutoff valve in the supply line
to each appliance.

Inspect burners and crossovers for blockage and
corrosion.

Applicable only to furnaces. Inspect the heat
exchanger for cracks, openings, or excessive cor-
rosion.

Applicable only to boilers. Inspect for evidence
of water or combustion product leaks.

Insofar as is practical, close all building doors
and windows and all doors between the space in
which the appliance is located and other spaces
of the building. Turn on clothes dryers. Turn on
any exhaust fans, such as range hoods and bath-
room exhausts, so they will operate at maximum
speed. Do not operate a summer exhaust fan.
Close fireplace dampers. If, after completing
Steps 8 through 13, it is believed sufficient com-
bustion air is not available, refer to Section 304 of
this code for guidance.

)
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8.

10.

11.

12.

13.

14.

15.

Place the appliance being inspected in operation.
Follow the lighting instructions. Adjust the
thermostat so appliance will operate continu-
ously.

Determine that the pilot(s), where provided, is
burning properly and that the main burner igni-
tion is satisfactory by interrupting and reestab-
lishing the electrical supply to the appliance in
any convenient manner. If the appliance is
equipped with a continuous pilot(s), test the pilot
safety device(s) to determine if it is operating
properly by extinguishing the pilot(s) when the
main burner(s) is off and determining, after 3
minutes, that the main burner gas does not flow
upon a call for heat. If the appliance is not pro-
vided with a pilot(s), test for proper operation of
the ignition system in accordance with the appli-
ance manufacturer’s lighting and operating
instructions.

Visually determine that the main burner gas is
burning properly (i.e., no floating, lifting, or
flashback). Adjust the primary air shutter(s) as
required. If the appliance is equipped with high
and low flame controlling or flame modulation,
check for proper main burner operation at low
flame.

Test for spillage at the draft hood relief opening
after 5 minutes of main burner operation. Use a
flame of a match or candle or smoke.

Turn on all other fuel-gas-burning appliances
within the same room so they will operate at their
full inputs. Follow lighting instructions for
each appliance.

Repeat Steps 10 and 11 on the appliance being
inspected.

Return doors, windows, exhaust fans, fireplace
dampers, and any other fuel-gas-burning appli-
ance to their previous conditions of use.

Applicable only to furnaces. Check both the
limit control and the fan control for proper opera-
tion. Limit control operation can be checked by
blocking the circulating air inlet or temporarily
disconnecting the electrical supply to the blower
motor and determining that the limit control acts
to shut off the main burner gas.
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16. Applicable only to boilers. Determine that the
water pumps are in operating condition. Test low
water cutoffs, automatic feed controls, pressure
and temperature limit controls, and relief valves
in accordance with the manufacturer’s recom-
mendations to determine that they are in operat-
ing condition.
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Violations and penalties. .. ............... 108 Open-top broiler units . ............... 623.5.1
AlR, COMBUST'ON Refrigerators. . ....................... 625.1
Defined. ..........cii i 202 Unitheater . .. ...... o . 620.4
Requirements .................... 3033, 304 CLOTHES DRYERS
AIR-CONDITIONING EQUIPMENT............. 627 Defined. . . . . . 202
Clearances .. .......coiviiiiine.. 308.3 EXRAUSE . oo oo oo 614
ALTERNATE MATERIALS AND
METHODS . ..o, 1052 ODSE'::’;%XL' """""""""""""" 613
APPLIANCES Defined 202
Broilers forindooruse. ................. 623.5 Duties an d powers """"""""""" 104
gggziictlons to building piping. . ........... g; ; COMBUSTION AIR
Govrvrnninns CrrrrrrrrrrrrrEres Combination indoor and outdoor ......... 304.7
Decorative . ......... ..o 602 Defined 202
Decorativevented . ............... 202,3033, 7 T occtroorroortoramrrramrrrect
Table 503.4. 604 Exhausteffect........................ 304.4
. i Freearea ........ 304.5.3.1, 304.5.3.2, 304.6.1,
Domesticranges. . .............covu... 623.4 304.6.2 304.10
Electrical ................ooovvivee 309 Horizontalducts. . . .................. 304.6.1
Installation . . ..................... Chapter 6 Indoor . . . .. 304.5
Prohibited locations ................... 303.3 oudoor. . 304.6
Protection fromdamage................ 303.4 Sauna h;ela';e.r:s """""""""""" 615.5
Sourcesof (from) .................... 304.11
B Verticalduets . . ..................... 304.6.1
BENDS,PIPE. .. .......... ... . ... 405 COMPRESSED NATURALGAS. .............. 413
BOILERS CONCEALEDPIPING ..................... 404.2
Existing installations . . ............ Appendix D CONDENSATEDISPOSAL .. ................. 307
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‘CONTROLS
CBOIerS. L 631.2
*Gas pressure regulators . .. .. .. ...410.1,628.4
CONVERSION BURNERS ........... 503.12.1, 619
COOKING APPLIANCES .................... 623
.CORROSION PROTECTION . ............... 404.8
CREMATORIES .................ccouuuan... 606
,»CUTI'I_NG, NOTCHING, AND
BOREDHOLES......................... 302.3
oo D _
DAMPERS,VENT................. [P 503.14
'DECORATIVE APPLIANCES ................. 602
DEFINITIONS. ........... ... ... ..., Chapter 2
DIRECT VENT APPLIANCES
cooDefined. ... 202
Installation. .. ........... e 304.1
DITCHFORPIPING. .. ....... a2 107.9()
DIVERSITY FACTOR............ 402.2, Appendix A
DRAFTHOODS ..................... 202, 503.12
DUCTFURNACES...................... 202, 610
L , E _
ELECTRICAL CONNECTIONS .. . ... e 309.2
EXHAUST SYSTEMS ......... 202, 503.2.1, 503.3.4
F
FEES................. P 104.8, 106.4, 106.5
FLOODHAZARD .............. TR 301.11
FLOORFURNACES ........................ 609
FURNACES :
- -+ Central heating, clearance. ........ 308.3, 308.4
Duct........ i e e 610
Floor. ... ... o i 609
Prohibited location . ................... 303.3
N Ventedwall. .. ......................... 608
o G :
GARAGE, INSTALLATION. ... ... 305.3, 305.4, 305.5
* GASEOUS HYDROGEN SYSTEMS . . . 635, Chapter 7
"~ General requirements . ........... e 703
- Piping, useand handling............... .. 704
Testing ... .. o 705
GROUNDING,PIPE . ...................... 309.1
“H
HISTORIC BUILDINGS. . ................... 102.6
HOT PLATES AND LAUNDRY
STOVES ... ... ... ... ... iint. 501.8, 623.1
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ILLUMINATING APPLIANCES . ....... P 628
INCINERATORS. .. ..................... 606, 607
INFRARED RADIANT HEATERS ... ....... ....630
INSPECTIONS............... ...104.4,104.8, 107
INSTALLATION, APPLIANCES '
Garage. . ... e 305
General ........ ... .. 301
Listed and unlisted appliances . . ... 301.3, 305.1
~ Specific appliances .. .............. Chapter 6
K
KILNS. ... 629
L
LIQUEFIED PETROLEUM GAS
Defined. .......... e 202
- Motor vehicle fuel-dispensing stations. . . . . L4142
Piping material . .............. 403.6.2, 403.11
Size of pipe ortubing. . ... ......... Appendix A
Storage . . ..., e .401.2
Systems. ... ... ... 402.6.1
Threadcompounds .................. 403.9.3
LOGLIGHTERS. ........................... 603
M .
MAKE-UP AIRHEATERS . ............ ...611,612
Industrial . ....................... e 612
Venting ....................... e 501.8
MATERIALS, DEFECTIVE
Repair........ ..., 301.9
Workmanship and defects .............. 403.7
METERS ' :
Interconnections . .. ................... 401.6
Identification .. ....................... 401.7
Muiltiple installations . . ................. 401.6
MINIMUM SAFE PERFORMANCE, ‘
VENTSYSTEMS ... ..................... 503.3
. 0
OUTLETCLOSURES....................
Location .......... ... ... .. ......

OXYGEN DEPLETION SYSTEM
Defined. . .........iiii i,
Unvented room heaters. . .......
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. PIPESIZING ......................... e 402

PIPING
Bends....... ..ot 405
Changesindirection . ................... 405
Dripsandslopes ....................... 408
Installation . ........................... 404
Inspection ............ ... . ... .. .. ... 406
Materials . .............. ... . i, 403
Purging......... ..o i L. 406.7
Sizing......... i 402
Support ........ .. e 407, 415
Testing . ... 406
POOLHEATERS................. ..., 617
POWERS AND DUTIES OF
THECODEOFFICIAL ..................... 104
PROHIBITED INSTALLATIONS
Floorfurnaces........................ 609.2
Fuel-burning appliances. . .............. 303.3
Piping in partitions . ................. ..404.2
Plasticpiping .. .................... 404.14 1
Unventedroomheater ................. 621.4
Ventconnectors..................... 503.3.3
PURGING ................... .. ... .. 406.7
R
RADIANTHEATERS . ....................... 630
RANGES,DOMESTIC ..................... 623.4
REFRIGERATORS .................... 501.8, 625
REGULATORS,PRESSURE. .. ........ 410.1, 628.4
ROOFTOP INSTALLATIONS . ............... 306.5
ROOM HEATERS
Defined............ ... ... i, 202
Location ............ ... . ciiiiinnn. 303.3
Unvented.............. ... i, 621
Vented . .......... ... i 622
S
SAFETY SHUTOFF DEVICES
Flame safeguard device ... ............. 602.2
Unvented roomheaters ................ 621.6
SAUNAHEATERS.......................... 615
SCOPE .......... i e 101.2
SEISMICRESISTANCE .................. . 301.12
SERVICESPACE....................... ....306
SPAHEATERS....................... . 617

2006 INTERNATIONAL FUEL GAS CODE®

INDEX

STANDARDS ......................... Chapter 8
STRUCTURAL SAFETY.................... 302.1
SUPPORTS,PIPING .................... 407, 415
T
TESTING ....... ... e 107
THIMBLE,VENT...................... 503.10.11,
503.10.15
THREADS
Damaged............... ... 403.9.1
Specifications .. .............. ... ..., 403.9
TOILETS. .. ... . i i i it 626
U
UNITHEATERS.............. ... ... ..., 620
UNLISTEDBOILERS ....................... 632
UNVENTED ROOMHEATERS ................ 621
Vv
VALIDITY . ... ... i 106.4.2
VALVES, MULTIPLE
HOUSELINES.......................... 409.3
VALVES, SHUTOFF.............. Appliances 409.5
VENTILATINGHOODS ............ 503.2.1, 503.3.4
VENTED DECORATIVE
APPLIANCES. .. .......... ..o, 604
VENTED ROOMHEATERS. .................. 622
VENTED WALL FURNACES. ................. 608
VENTS
CapPS . e e 503.6.6
Directvent......................... 503.2.3
Equipment not requiringvents . .. ......... 501.8
Gas venttermination . ................ 503.6.4
General ..............cciiiiiin, Chapter 5
Integral . ......... ... ... .. 505
Listedandlabeled. .................... 502.1
Mechanicalvent. .. ..................... 505
VENT, SIZING
Category | appliances ........... 502, 503, 504
Multi-appliance . .. .................... 504.3
Multistory ................ 504.3.13, 504.3.14,
504.3.15, 504.3.16
- Singleappliance . ..................... 504.2
VIBRATIONISOLATION. . .................. 301.8
VIOLATIONS AND PENALTIES ............... 108
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- WALL FURNACES,VENTED ................. 608
WARMAIRFURNACES ..................... 618
WATERHEATERS. ........... .. ... ........ 624
WINDRESISTANCE. . .................... 301.10
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ICC Membership Application

This form may be photocopied

Member Categories and Dues*

Special membership structures are also available for Educational and Federal Agencies.

INTERNATIONAL For more information, please visit www.iccsafe.org/membership or call 1-888-ICC-SAFE (422-7233), ext.33804.
CODE COUNCII® - .
People Helping People  GOVERNMENTAL MEMBER

Build a Safer World™ Government/Municipality (including agencies, departments or units) engaged in administration, formulation or enforcement of laws,
regulations or ordinances relating to public health, safety and welfare. Annual member dues (by population) are shown below. Please
verify the current ICC membership status of your employer prior to applying. .

O Up to 50,000.......... $100 0O 50,001-150,000........ $180 O 150,001+.......... $280
**A Governmental Member may designate four to 12 voting representatives (based on population) who are employees or officials of that governmental
member and are actively engaged on a full- or part-time basis in the administration, formulation or enforcement of laws, regulations or ordinances relating
to public health, safety and welfare. Number of representatives is based on population. All fees for representatives have been included in the annual mem-

ber dues payment. Visit www.iccsafe.org/membership for more details.

O CORPORATE MEMBERS ($300) An association, society, testing laboratory, manufacturer, company or corporation.

INDIVIDUAL MEMBERS

O PROFESSIONAL ($150) A design professional duly licensed or registered by any state or other recognized governmental agency.

O COOPERATING ($150) An individual who is interested in International Code Council purposes and objectives and would like to take advantage
of membership benefits.

O CERTIFIED ($75) An individual who holds a current Legacy or International Code Council certification.

O ASSOCIATE ($35) An employee of-a Governmental Member who may or may not be a Governmental Member Voting Representative.

O STUDENT ($25) An individual who is enrolled in classes or a course of study including at least 12 hours of classroom instruction per week.

O RETIRED ($20) A former Governmental Representative, Corporate or Individual Member who has retired.”

New Governmental and Corporate Members will receive a free package of 7 code books. New Individual Members will receive one free code book. Upon receipt of
your completed application and payment, you will be contacted by an ICC Member Service Representative regarding your free code package or code book. For
more information, please visit www.iccsafe.org/membership or call 1-888-ICC-SAFE (422-7233), ext. 33804.

Please print clearly or type information below: .

Name

Name of Jurisdiction, Association, Institute, Company, etc.

Title

Billing Address

City State Zip+4

Street Address for Shipping

City State Zip+4

e-mail

Telephone Number

Tax Exempt Number (If applicable, must attach copy of tax exempt license if claiming an exemption)

VISA, MC, AMEX or DISCOVER Account Number Exp. Date

Return this application to: Toll Free: 1-888-ICC-SAFE (1-888-422-7233), ext. 33804

International Code Council FAX: 562-692-6031 (Los Angeles District Office)

Attn: Membership Or, when applying online at www.iccsafe.org/membership,

5360 Workman Milli Road please enter REF 66-05-193.

Whittier, CA 90601-2298 ‘
If you have any questions about membership in the International Code Council,

call 1-888-ICC-SAFE (1-888-422-7233), ext. 33804 and request a Member Services Representative.

*Membership categories and dues subject to change. . )
REF 66-05-193 Please visit www.iccsafe.org/membership for the most current information.





