Gas Furnace Venting




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

When Using The Concentric Vent Termination Kit

Subtract 5 ft From Total Pipe Length.

MAXIMUM ELBOWS AND VENT LENGTHS
Models Input Pipe Size Maximum Number of Elbows* ME:L“;:"hm
BTUH (kW) Inches (mm)
1 2 3 4 5 8 7 8

60,000 (17.6) 1-1/2 (38) 30 25 20 10 N/A N/A N/A NIA

60,000 (17.6) 2151) 60 a5 50 45 40 30 20 10

60,000 (17.6) 3 (786) 85 80 75 70 65 60 50 40 20
80,000 (23.4) 1-1/2 (38) 20 15 N/A N/A N/A N/A N/A N/A

80,000 (23.4) 2(51) 60 55 50 45 40 30 20 10

80,000 (23.4) 3 (76) 85 80 75 70 65 60 50 40 20
100,000 (29.3) 2(51) 25 20 15 MSA N/, NIA, MNIA MA, 5
100,000 (29.3) 3(76) 85 80 75 70 65 60 50 40 20
120,000 (35.1) 3(786) 75 70 65 60 55 45 35 25 5

Termination elbows counted?

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

COMBUSTION AIR [

VENT PIPE CEMENTS
INTO SOCKET JUST
ABOVE TOP PANEL

Calculate for all of the appliances installed in that area.
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Vent Pipe Clearances

IMPORTANT: The vent must be installed with the following minimum clearances. The vent must

also comply with
local codes and requirements. On a two pipe system follo

together.

ctigns on keeping pipes

L
----

FIXED
CLOSED

OPERABLE

l VENT TERMINAL

(x) AR SUPPLY
AREA WHERE TERMINAL IS NOT PERMITTED







Clearance Above Grade

Clearance above:
— Grade

— Veranda

- — Porch

— Deck

— Balcony

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




Window Clearance

e Clearance:

— From fixed window to

vent = 6” \//
— Qutside corner = 6”

e *=9"for 10k to 50K BTUH i
and 12” for 50K BTUH and ﬁ.-,'
larger furnaces

B. Clearance to window or door 6 inches for applications < 10,000 Btuh, [ 6 inches for applications < 10,000 Btuh,
that may be opened 12 inchesfor appliances > 10,000 Btuh |9 inches for appliances > 10,000 Btuh

C. Clearance to permanently closed window {and < 100,000 Btuh and < 50,000 Btuh,

F. Clearance to outside corner 36 in for appliances > 100,000 Btuh |12 inches for appliances > 50,000 Btuh
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Window Clearance

T * = 9” for 10k to 50K BTUH

and 12” for 50K BTUH and
larger furnaces
J=same as above

L’\Combustion air inlet on

Two pipe systems

Fixed Window

B. Clearance to window or door 6 inches for applications < 10,000 Btuh, [ & inches for applications < 10,000 Btuh,
that may be opened 12 inchesfor appliances > 10,000 Btuh | 9 inches for appliances > 10,000 Btuh

J. Clearance to nonmechanical air supply |and < 100,000 Biuh and < 50,000 Biu,

inlet to building orair inlet to any other inlet | 36 in for appliances > 100,000 Btuh |12 inches for appliances > 50,000 Btuh
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Clearance To A Meter/Regulator

e H =9”for 10k to 50K
BTUH and 12" for 50K
BTUH and larger furnaces
from centerline of
meter/regulator

e | =*=9"for 10k to 50K
BTUH and 12” for 50K
BTUH and larger furnaces
Gas regulator vent outlet.
*Around the electrical and gas meters as well as a
LP regulator there will always be a hole through the

Building exterior. Keep vent terminations away from
These.




Soffit Clearance

e Clearance D, BandE

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

e Eis for unventilated soffit

e Lis 3 feetclearance above
a sidewalk,or paved
driveway located on

Public property.




Clearance Under Veranda

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

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




Ventilated Combustion Air

12” MINIMUM BETWEEN
BOTTOM OF BELOW AND
ANY MATERIAL

*When bring in combustion air

from the vented attic be sure to ﬂ
prevent the intake pipe from 19"

being blocked by insulation. MIN.

(1




Vent Applications

/
/
12" MINIMUM

BELOW
L/ OVERHANG

12" SEPARATION
BETWEEN BOTTOM
_~-OF COMBUSTION
AIR PIPE AND
BOTTOM OF VENT

| MAINTAIN 12" MIN.

CLEARANCE
ABOVE HIGHEST
ANTICIPATED SNOW
LEVEL OR GRADE,
_ WHICHEVER IS
HIGHER




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

1. Observe all clearances listed in vent clearances in these
instructions.

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

3. Termination should be located where it will not be affected by wind
gusts, light snow, or allow recirculation of flue gases.

4. Termination should be located where it cannot be damaged,
plugged or restricted by tree limbs, leaves and branches.

5. Sealed combustion air systems must be installed so the vent and the
combustion air pipes terminate in the same atmospheric zone.
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Multiple Unit Termination

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

iz

COMBUSTION AIR -/ 5’

» 24
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Vertical Roof Mounting

NOTE: Roof mounting is the recommended location.

; MAINTAIN 12" (18" FOR CANADA)
3" OR 4" DIAMETER 2" OR 2-¥" DIAMETER MINIMUM CLEARANCE ABOVE

AIR INLET FIPE VENT PIPE HIGHEST ANTICIPATED SNOW
» f,e LEVEL. MAXIMUM OF 24" ABOVE ROOF,

= _ VENT
] 4

4
\\ COMBUSTION COMBUSTIONAR
"Y" CONCENTRIC FITTING AIR INLET CAP N T/ L

»

(18" FOR CANADA) MINIMUM .-~ % oo S (e auppLiED) %

CLEARANCE ABOVE HIGHEST <~ <& - (EPSF

ANTICIPATED SNOW LEVEL. C ey N % :
“MAXIMUM OF 24" ABQUE H\DDF'

\ x"\:‘. 0 - T ~:__ 3 . i Y W - - ) . _l‘._". = - T _.;::-_:::::-"-':."
T ﬁd COMBUSTION AIR -~ <
\_{x \.\ " : N ~ - ___:\- -x:- e =7 :_, } _f.;.'-_-;.'..'..
R R e R Ny B ELBOW
i G SR o S . 2 .. (FIELD SUPPLIED)
L TR T oot e em B -
. % i h 2 "-’/

/%, SUPPORT
~ (FIELD SUPPLIED)

P
P | 1

VENT ’ * COMBUSTION
) AIR

e




Horizontal Sidewall Mounting

MOTE:
Securing strap must be field installed
o prevent movement of termination
kit in side wall COMBLSTION
AlR
STRAP
(FIELD SUPPLIED)

ROOF
CVERHANG

T2° MIMIMLIR

JE "‘éi VENT

g i ‘ 2 -1 —f
”/ ELBOW -
g - _/ (FIELD SUPPLIED) 1 MAINTAIN 12" CLEARANCE ABOVE
oo e COMBUSTION HIGHEST ANTICIPATED SNOW LEVEL
COMBUSTION . AIR INLET VANES OR GRADE
AR TO WALL
S 4" MAXIMUM or 247 BINIRLIM -
(BETWEEN END BELL EDCES)
POOF __= "..u'.
OVERHANG | =
127 MINIKLIM L
This is not a mistake —
% 3 . . ”

s 1 keep vents within 4” or

P W S get them apart by at L
JEEL’:‘.E“-'ET":[“ AIRT 7 MAINTAIN 12° CLEARANCE ABOVE least 24” B N ABOVE
- E ¥ L 12" CLE# NCE E

= ,__EEER%EWC'PMED B HIGHEST ANTICIPATED SNOW LEVEL
A _“-0R GRADE
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Wiy 1S [preper Vemns Sizing
ane! stelletiion so [mperamni?

The “Three C’s”|

Condensation

Corrosion

Co
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Combustion Process

Proper Combustion: 1ft3 gas to 10ft3
air

By-products: CO?, water vapor,

nitrogen NATURALGAS + AR =
Incomplete Combustion: CO is g’

produced

1FT¢ 10FT?

| COMBUSTION

Since water vapor is a by-product of
combustion, the key is to make sure
the flue gas temp stays above the
condensation point (“dew point” R . )
until exiting the vent system

@ +
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Reducing Condensation

e B-\Vent connectors
e Correct Manifold Pressure
* Correct Temp Rise

e Common Vent Size

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

e Make sure equipment cycle
rate is acceptable




Dew Point

e Temp at which condensation occurs

(Water vapor condenses to a liquid) Flue Gases
e Natural Draft with 40-50% excess air
— dew point typically 121F Condensation
— Flue Gas must be cooler than 121F for Droplets

condensation to occur

Induced draft furnace flue gas has a
higher dew point




“iet-lime"

Corrosion only occurs when vent walls are
wet

Long “Wel Time®
SCUAlS Corosion If \

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

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




Natural Draft vs. Induced Draft

e Natural Draft appliances: Lifting Force | '
is Heat oot (4

— The greater difference between flue gas
temp and air, the greater the lifting force
* Induced Draft: Flue products are

forced out

* Inducer designed to assist the flow
thru the appliance, not the vent! We
are still relying on buoyancy of flue

0
gases. =5
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DRAFT HOOD SPILLAGE

While i is normal to have a Mle gas escape rom the
dratt hood opening upon star-up, this spillage should
accur for no longer than 1 1o 2 minutes. The method o
testing for draft hood spiflage is iBustrated in hgure 87,
Aker allowing the vent to warm up for a couple of
minutes, hold the match up o the draft hood opening :
ikustrated. If the appliance and vent are operating
property, the flame should be drawn toward the draft
hood. i the match goes out, this may indicate that flue
gas is spilling out of the draft hood

Flgure BT,

Lighted match

£
ELLLL i
#

Draft kood redal opening

if the flue gas spillage at the draft hood = related 1o the
vert system, commaon causes of draft hood spillage

includia:

I

™

A partial or total blockage in the vent systam

&n axcessively long single-wall connector
run.

A very cord emvirgnmeant with exposed
single-wail conneciors.

The vant eighl & beD short Or 100 many
elbows,

Vent or vent connectors undersized.
Iradaqguate connector rise.
too restictive,

Improper ven! cap

Megatve almosphenc pressure - fans, etc.
wit he-im thee Building.

Large temperalure differential indoors’
outdoors

10, Wind effects







Combustion Air Requirements : Quality

e Be aware of quality of .
combustion air § e

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




Combustion Air Requirements : Quantity

e |s additional combustion air required?

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

O

BOniinenfsnace

—

Unconined Spaees seccpr o serosraror

appliances installed in that space”
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Cubic Feet? Combined Inputs ?

2400 ft3 140,000

Min space to not need combustion air:

140x50 = 7000 ft3

8’ 15’
40,000 100,000

20’

s



ALL AIR FROM
INSIDE BUILDHMG

Mote: Each opening
shall have a free area
of not less than one
square inch per 1,000
BTU per hour of the
tatal input rating of afl
appliances in the
enchasure,

1 opening within 12”

of floor and 1 opening
within 12” of ceiling

ALL &1R FROM
QUTDCOORS

Mote: Each air duct
5 | ~opening shall have a
frewe area of not less
thigrn ong squane inch
pe .
hour of e Total input

of all appliances

in e enclosure, *

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




Cubic Feet? Combined Inputs ?

140,000/4,000 2400 ft3 140,000

35in? each _
Min Space to not need combustion air:

140x50 = 7000 ft3

[

D 40,000 100,000

20’

s
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Vent Materials:
Single Wall

SINGLE WALL CONNECTORS

Folowing the introduction of the more elficient, Category |
{78 - 83% AFUE) gas appkances in the mid 1980's, the
industry began 10 receive field reponts that gatvanized
steet vent conneciors were failing due o sevens piting
and genaral comosion.

Anin-depth investigation conducted by the American
Gas Association appears Lo conclude thal single wall
gahvanized connectors penmit a greater beat loss than
double wal, air insulated vents, and the resuftis a
tendancy for more condensation in the vent Connectors,

Figure 32.

Haat koss

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

6” clearance to
combustibles

Minimize use!




Vent Materials: B-Vent

e Dual wall pipe

e Aluminum liner with galvanized
outer wall
e Reduces heat loss
— Improves draft
— Reduces condensation
— Aluminum heats up quickly!
e 1” clearance to combustibles

e Type BW: Oval




Good Venting Practices: Avoid Restrictions

e Limit# of ells

e 40 or 60 deg elbows are
preferable to 90s

e Charts allow 2 90s

— Reduce capacity by 10% for
each additional elbow

— No more than 4 elbows
allowed!

s
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Good Venting Practices

g 46.
Minimum heighi .
abave rool f,/fﬁx\x

e Minimum vent height 5’
— 12’ for wall furnaces

e No outdoor pipe runs
— Construct a chase if necessary

® Use an apprOVEd Cap Gas Vent Termination Tabie
.. ) Roof Pitch  Minimum Height
* Insure minimum height above omaans
roof based on roof pitch o
Over 10M12t0 1112 ... 3.25 feat
Cver 1112 0 1212 ............4.0 fagt
Crvear 12120 14012 ... 5.0 e
COver 14142 0 1642 ............ 5.0 lead
Crver 16M2 t0 1892 ... 7.0 fast
Owver 1812 o 200112 ............ 7.5 lest
Cver 2012 to 2112, .. 8.0 fead

* This reguirement covers moast instatahions




Good Venting Practices

USE AVAILABLE HEADROOM
FOR BEST PERFORMANCE

. bt a common ven! system, the rise in the connector has a
® CO n n ECtO r rl Se S h O U | d major impact on vent perormance. As noted, a small
INCreases N conneclor nsa can rasult in major savings, by
H H permitting the wuse of a much shortes common vanl. As
be a S h Igh aS pOSSI ble shown in figure 65, the inferconneaction e should be
instalied as kigh as possible. Take advantage of the Type
B gas vent 1-inch clearanca to combustibles.

* |Increases ability to gure e
draft locate the Tee as high as possible.

e Decreases material
cost

Incorrect




True or False???

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

False!!l Use the venting tables.




SINGLE
APPLIANCE

SIZING
TABLES

DEFINITIONS

Single Appliance Vent:
An independant vent for one appliance

Total Vent Helght (H) :

ance from the flue collar or drafl
e loweast discharge 1ing of
tha vent termination

Lateral (L) :
The horizontal distance or length of offsat
between the appliance outlet and the entry to the

verical vent.
Figure 57.
Length of
Lateral (L}
I Total Vent Height (H}
Matural Draft Apphance
TABLE HEADINGS:

FAN : Applies to Category | fan-assisted combustion

anpliances

MAT : Applies 1o natural draft appliances equipped with
a draft hood or draft diverer

MIN :  The minimum BTU heal input required in onder (o
pravent condansation.

MAX : The highast BTU input aliowed withoul caus

poshive pressur
appliances

NR: ot re
e wlyls 1]
the venting system

wed due 1o potential for
ate formation and'or pressurization of

HOW T USE THE SINGLE
APPLIANCE VENT TABLE

To determine the proper vent size for a single appliance
vent, use the Single Appliance Vent Tables as folliows:

1.} When using Type B gas venl as the want
connector, select the Single Appliance Vent
Table L. if single wall vent connectons are used,
select the Single Appliance Vent Table Il

2] Detarmine tha Total Vent Height and length of
lateral as shown in figure 57.

3.) Ins the Haight (H) column at the far left of the
table find a height equal to or less than the total
height of the instaliation.

4.) Selact the horizontal row for the appropriate
Lateral (L) fength equal to or greater than the
lateral length determined for the appliance
installation, (For siraight vertical vents, usa zero
as the lateral length)

5.) For patural draft appliances, read across to the
first column under MAT Mazx, which has a BTU
capacity equal to or greater than the nameplate
s8a level input rating of the appliance. The propar
ven! size is shown at the top of the column,

6.) Faor | read acrass lo the
first column under FAN Min/Max which has a
Min value less than, or equal to the appliance
input rating, and & Max value greater than or
equal to the appliance input rating. The appliance
input rating must fit within the Min and Max limits.
The proper vent size is shown at the top of the
column,

NOTE:

A. If Table Il {single wall connectors) does not
parmit the appliance input rating to o a FAMN
Min/Adax range or the table shows an “MR" (not
recommanded), the tables reguire the use of
Type B gas vent as the vent connector. Switch to
Tabie 1.

B. If the vent size shown by the table is smaller
giza, it is important to

nt sizes less than the

than tha appéian
refer to the rules for w
appliance outiet size.



TABLE1
Capacity of TYPE B DOUBLE-WALL VENTS with
TYPE B DOUBLE-WALL CONNECTORS
Serving a Single Category I Appliance

LA D D LR Y O N L N SR S U
. Heght Lol Appliance Inpai Rating in Thousands of Biw Per Four
A typical natural draft appliance venling example is H L FAN AT FAN NAT FAN NAT FAN NaT| Faw NAT NAT
shawn in figure 59. The applance has an inpul rating of L L T man__ man 1__man e i Z
140,000 BTU per hour and 3 G-inch draft hood oullel. The [ ] o T 48 | o 1sr se | oo St o s owe | o6 s s | o R AT

instalixtion has a Total Vent Height of 20 feet, with a ] [ TR T . ) [ T TR I Y -+ 2o st oa 3 | s2 ms s oM 615 458
10-tool lateral. 4 i 14 W w64 W 7 s | 68 3w 2} o™ are T | N0 seA aeh
i pa] At Ad ] 1 L] 47 MY 48 | TR 30 WS | 91 413 273} i 661 J1S
Eigure 33, 1 4 [ Q XTI T R T B ¥ a5 25| o0 sEd 3| oo B 415 | 0 1261 660
] 4 L L] 16 m 75 FL MW MO oA4r MA MY ) S 463 3R m T SIS
£ 23 A3 iR X2 ot T 43 pil] 17 i) 346 m 3 4T3 M3 n: TER =3
] W o4 sl wm o om ] osn M7 165 | B4 347 237 ] PR 3 03 | XD tal)

(TN [} EER ] 5 B o s6 | 0 e3p dad (R ) i | o TH
20 3 12 &l 42 17 g Bl 3 weoe 40 a0 M 4R 73 25 L] Sy

5 ST LI P Y WhooOIsk | s W2 23| Bl 517 M 17 EY A4
L] 36 H 36 A4l {1 ] 54 W7 ITS | @B 3™ 245 | i04 M4 330 | 142 EI? S8

(3 L a i L1} 1] k] Wiz L ur2 ol 7] 13 L1 } ] 525 1] 1506 EM
2 1] o8 a8 13 13 93 0 e 1Sl 3 4TS M6 | 45 631 414 | 63 675
k 5 it 44 L 1) B n .0 ¥ 2 inl LT | h 2 #3 1S il
LU »m L) Al 0 121 Bl 31 s Em L1 443 N8 o0 600 REG | 133 977 a8
15 | 3% s 37 | s 3 16 a6l wi o ek | o8 am 275 | aus sR0 ETA | 0S5 953 EIO
] oo . w e|le m w|o s wr| o 7w o4w| 0 a8 S| oo i7se 90
i 2 1] 7% St 14 L | IR By g i} 30 2T i i i L] 15 758
H 21 T 48 0 153 % 8 L ] &2 5. MW 73 97 460 | wm o gid3 736
[ L1 x (X1 44 3 11} .o L1 11]] s k1) 40 32k a5 oS 443% 14 Ti0

* Tables allow two elbows. |, : o oafe ol

3 @ [ 6 13 w2 14 KR ¥ 432 mo | @ B3 3w 33 w26 535 | %4 335] =68
M O re t a_n tWO y £ 2 w 54 W G0 wm | 36 XS 7| a8 421 I3 | S8 600 3RS | 6% 11 S ) %6 INE2 &N)
i It ti} L1 Lr] P50 BOO 4B i 7 L s Ml ™ ki1l Le)| 1 THE P 128 13 819

reduce max capacity el e B K e Tt
10% for eaCh erOW s o | o 0 &7 6 ms tal e wr o] o e | oo oen sw| o 197 Te| o 223 93

£ Hix L L (1 ¢ B .- 3 14 v, G ] 15 a7 34 7 TE5 M5 b s e1s 41 1830 1000

3
g p.t} £l MR » 7T R | 3% 0 Mo 43 i W 3 M A | 65 w60 605 | W 1600 996

e 20% Reduction from el B o] P e e e
max capacity for flex Y AT Y T Y TR T

LU MR NR NR a E NR o a7 KR 0 665 of 0 9w S| 0 MHuTH o M9 e

- 2 MR NR MR i '™ NE 12 i) NR 13 LEny 1T 15 LEYS LILH 21 (JEL] L1} 1] 1975 1T
I I n e r £ MR NR  RR W o MR | M T MR | &0 557 0| 52 BN S | &0 NN41 A2 B2OIRES 1M
i Wi MR NR LE] &2 NE 43 ¥i5 KR 53 I sl [ Bk} L k] w0 IR 619 19 142

15 | MR MR NR | 40 174 MR | S0 ZN MR | 62 SR 33| 80 TR 4ET ) 93 MO9S 666 | 12 IR 0IM

0 MR NR MR 47 &5 MR =5 3 R 71 LTI = L 61 471 05 0Ty 653 i ®A1 nwT

M [ Mk Nk NR|MER MR NR| TR IO NR | YD 483 KR | NS V2 M0 | I3 W20 627 ] 0 med RoTi

50 R NR NE NR b MR MR NR NR 147 435 NR (1.0 ! sl k1 Sl 375 T 688 M}




Proper Firing Rate and Airflow Setup is
Critical!
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COMBUSTION PROCESS

CHa
0202 H20 H20

INCOMPLETE COMBUSTION
CO2 H20 H20
CHa CHa
CHa CHa4 % % H2 H2 H2 H2 H2
020202 cC CO

./
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