MANUAL 2100-101

APPLICATION BULLETIN
VENTING OF THE IH & IC-SERIES HIGH ECONOMY FURNACES

GENERAL

The IH and IC-Serles High Econcmy furnaces are designed for
zero vant prassure, Iero vani pressure operation mesns that
tha Mow snergy creamied By the furnace inducer is complately
depleted inside the furmnaca; thereforw, the vant system must
move the [Mue products out of tha houss with its buoysnt
hesd. Buoyant hesd is a result of the flue product temperabira
and the vant systam height, Becauss undiluted fTua product
temperawres of the High Economy fumices are comparable o
diluted flue product temperatures of existing natural draft
furnaces, a satisfactory buoyant head resuits., Vent aystems
with little or no height will not provids sufficlent buoyant hsad
for setisfectory vanting of either the High Econcmy or natural
draft furnaces. For this remson, horizonisl venting through a
side wall will not_provide. satisfaciory veniIng for exIsiing
naturel draft Turnacas or the zero vent pressure High Economy
furnaces.

in aadlition, side wall veant tarminations axpose the vent system
to much greater wind pressures than conventionsl wvent
tarminations. This wind pressurs cn result in unsatistactory
venting. Tha High Ecuﬂom'x furnaces must not bs vented
horizontally rough s _s wall, nsta - []
Economy with vant sysiams of this typa becausa they ere not
designed, teated, or A.G.A. design-cartifled for use with such
a wvant system. For mors Information regarding wventing of
thase furnaces, rafer to tha Instailation Instructions and
Procachires, and tha National Fusl Cas Code. Becauss of focal
snvironmental conditions, local codes may have additional
criteria which must siso ba followed. ’

The High Economy furnacss operste with !ess heat Input (loss)
to the vent aystam than tha conventional deafthood type
furnaces. Flow up tha vent sssantiaily stops during the off
cycle whan the inducar motor is off and the vent coois. Rallef
(dilution) air fMow is ellminated durlng the o cycle.
Therefors, the tempersture of tha flus products is higher than
H they were mixed with the cocler reliaf (diution} air. Tha
higher temparature halps to reheat tha vent quickly. Lack of
ditution air, bhowever, siso mmns the flue products have
proportionstely more water vapor and have a higher dew point
tempersture., Dew point temperstura is that tewpersture below
which the water turms to liquid (condensas). A merginal vent
opersting at too low & temperature [below tha dew paint
terpersture) sncounters condsnsation problems.,

A.G.A. CERTIFICATION

The IH and IC-Saries High Economy Furnaces ars A.G.A.
design-cariified_and tested for use with an approved chimne
or_typa Bl vent. Typs B-1 double-wall vent systems are
racommended But Type C single-wall vent connsctor may be
used in some [nstalistions if tha vent connector is short,
Single-wall vent connectors must be aluminum pips. Minimum
cdesrances for both types of vent are shown on the furmace
rating plate, When type "B-1" vent is used, an adapter [s
riquired batwesn the draft biowsr outiet and tha "B-1" vant.

COMMON YENTING

These furnaces are suitsbie for common m‘l_la with anothar

3% a Ck % 45 A 5 WALer L o] & t or a
I3 nita ammon  Venting it is required. Refer o
Common Venting informetion in instailation Instructions and
later in  this buwlletin, Proper venting is coversd in the
Instailation Instructions packaged with each furmnace, and In
the National Fual Gas Code (NFPA S4-190 or ANS!
2223.1-1980). Local coces may heve sdditionai criteria which,
becauss of locsl snvironmental conditions, must be followed,

A.G.A. conductmd Englneering Report No. ER28-47 dated
February 2B, 198% titled "$Study of VYent Canmactor Statkc
Fressure in [H-Saries [nduced Dreft Forced Air Furnaces® and
was usad as the basis for this bulistin as well a3 A.G.A.'s
derermination of suitabillty for common venting as described in
the Inswlistion inptructions.

Tha ssme vanting consicarstions thet have siways applied to a
new inamlistion or & replacement furnace instsilatlon still apply
with tha High Ecmomy furneces. Sincs all higher efficiency
gae-fired appilances, howavar, senc less hast out the vent,
marginai vents arew more susceptible to condensation problems.

Furthermore, a downsized replacement furnace, resulting from
a decressa in the design heat loss due to the addition of
insulation to the building or other energy-saving measures,
casld cause an axisting vent sy stem to become marginal.

Most installing deaiers chack ths suitability of the vent or
chimney when installing a replacament furnaca. Their
observations and experience have produced a set of guidetines
for judging tha auitability of tha vent or chimney. Generally,
thesa gQuidelings have proven workabla,  They have been
modifiad over a period of years, taking successes and satbacks
int account, For the last 30 years, furnace technology has
ramiinec relatively constant. That technology is now changing.
With tha benefits thet naw technology brings, we must all
re-svaluste our past practices and make changas where
nesded, For those who, as & matter of coursa, check add-on
and replacement vents sccording to the provisions contained in
the National Fusl Gas Coda (NFPA S8-1980 or ANSI
2223, 1-15840), this bookist conmins only  supporting
information. For thoss who do not currently ensure that the
axisting vents satisfy these requirsments, we provide the
following cautions and guidalinas.

MARGINAL EXISTING VENT SYSTEMS [Replacement Furnaces)

Tha High Economy furmacas hava a speclal control circuit in
which tha pressure swiich that proves opsration of the
combustion alr blower and adequata combustlon air will also
respond (o0 an undarsized or restricted vent system and shut
down tha furnace befors the combustion charscisristics 9o
"mur® and could potentially be forced out at the burner

opening.
Qversized Venta

With sn oversized vent or massive chimney, the flus products
ars somatimes unable to heat the inside surfece of tha chimney
or vent pipa tb a temparfture above tha daw point
tempersture. This also makes the esublishment of » proper
draft more difficult during the start-up of a cold furnaca.

Other Factors

Savaral additional factors may contribute t condansata
formatlon In the vent., The physical mass of the went Is as
important as size. Unlined masonry chimneys are unsatisfactory
becauss the flus products 9o Nol CONAIT enough heat 1o warm
tha massive brick wall of tha chimney. In addition, unlined
chimneys are less resistant o condensate than lined chimneys,
Finally, exposure of the vent to low outdoor tempersturss wiil
aiso contribute to condensate formation,

PRE-SALE INSPECTION

The following Information will describe for distributors,
cesiers, end Insmiiing contrectors, a1 method for (dentifying a
marginsl vent befors the furneca is instailed.

Existing wvants must always be inspected before furnaca
installation. Most replacement deslers conduct this vent
inspaction and this practice is heartily endorsed. Vent
inspections ars doubly important when high-efficiency furnaces
ars fnstalled, bacause of the recduced hsst input o the vent.
This inspection shouid be conducted baefora tha sale of the
furnace. Vanting conditions should also bas addressed, before

tha ssls, by specifically stating that the Euoted price either
dots or doss not include modifications to the vent system, [n
any Case. ihe Inspection must be conducred bafors Tasiallation

This practice will reduce the possibility” of call-Dacks to
correct venting problems, #nd will increasa customer
satisfaction.



{INSPECTION CHECK LIST

In addition to compiiance with the MNational Fuel Gas Code,
certain vent system conditions should be avoided to minimize
the possibility of condensation. Before the sale or installation
of a replacement furnace, the following canditions shculd be
noted:

1. Unlined masonry chimneys are unacceptabla.

2. Undearground vent cannectors or flue gas passages arm
unacceptabla.

3. Tile-linmd masonry chimneys uith one or morg . .sides
axposed to outdoor air may be a problem. In areas with
very low outdoor temperatures, a matal liner, as. suggreled.
in Section 7.4.4(¢c) aof the Nn uel Gas-Code; ma
have to be instal Gr it may ige.-

con mg te~Crain, as. sugges un g
-1 wetits up tha outsida of an qlt.rlor wall js

unaccepiable.uniess insulated snd framed. in.

NOTE: It is mﬂd-thﬂ “this . L izaak; 3 o

path for vesting to thil outside using B-1 veft.

2] Type "B-1" vent must be inswelled in accordance with
tha tearms of thair [istings and the veni msnufacturer's
instructions. Whan type B-1 vertt is usad.an sdepter is
required betwesnn tha draft blower outlat and B-1
vent.

h) The B-! vent must be machanically supported in the
masanry chimney to maintin 1 inch clearance.

¢} The botwm of the B-1 vent cap must be at least &
inchas sbove masonry chimney.

d} DO NOT install this typa liner infor connect this
furmaca -t0 & mamoary chimney used=to vent a-solid fusd-
applisncs.

\I"ARMHO: If the:remaming free arms>betvrseR- the types

"E-1 gas vent. lingr and-<the masonry chihrey is (o be.
usad for venting anothar appilancs, be sure the remaining
area is adequsate t¢ vent that sppilanca, Be sure the "B-1*
liner doss not biock. the_ opening . whers.. the. othar ve
enters the chimney,

4. Tile-lined masanry chimnays which- are--grossly--oversized,
usa heavy wall tile, or hawe no air gsp batwasn liner and
chimney are aiso possible problems. Again, in areas with
very low outdoor temperatures, a mewsl liner ar a
condensata drain may be required. .

5. Cracks in or sdjscant to the chimney, missing grout
betwaen tiles or other structurgl dJdefects msy be 2
problam, Air lakage into tha chimney reducas draft and

can contribute to condensata formation.

6. Tightly conatructed housss with negstive pressurs
producing devices {such as firep{sces, exhaust fans ang
clothes driare) located vary closs to the furnace may be a
problem. This negative pressure can causs down drafts in
tha flus during tha off cycle which may chilf the chimney-
to the. paint that. excessive con st ill ocecur on

furnace start-up,
This problem may be correctsd by relmving the negative

prassura at the furrnece or by instailing s matal Jiner in
tha chimney.

7. Indications of condensation will signel s problem. Thase
$igns_Jnciude: loose or crombling  mason OINts, Wler
stins _or :orroson On _Mmetal vent joints,  and rusty or
stined Turnace ang water heatar draft dlvariars.

8. Evidence of contaminated combustion air will also Indicats s
problem, Thess sign: Include: axtremaly rusty haat
axchangers ar burners mnd bedly corroded metal vants.
Contaminants in the combustion air will raisa tha flue gas
dew point temperaturse, #nd incrasss the probability of flua
pas condensation,

Cagbustion air- muat: bewfree of acit] formimg shemiesis, such as
swifue, fluorine, and chiorine. THase . slémeois; ars found in
anrosol sprays, detergsnts, bleaches, cleaning solvents, air
frasheners, paint and varnish removers, refrigerants and many

other housshold products. Vapors from- these products, when
Burned in a gas flame, form acid compounds. These acid
compolnds incraase the dew pomt‘ t(mperature of the flue

prodocts, and are highly, cormsuve after thcr cundense.

If such contaminants are known to be presant; 0% outside air
must ba ducted separately to the furmace room, and the
Turnaca room must be sealed off frtun Lhe surroundlng area.

W&&NING; It is not permissible. tn unl :rw calnbustlon air

openings {fouwers) on the. furnece and duct

qoutsidae air directly into furnace casing.

] TED R IES.

Tha follouiﬁg actians are suggnitud to improve vent system
operstion:

1. For any vmting prd:lem

1. - PR

a} -Sct furrllca to full input rata, “and
s b adl-ult blower -tamptmcure rise within namaplate range.
*NOTE Care must' -be “taken %o -derate furnaces

#  instailed . ay clwamns mora ‘then 2,000 ft,
abowve sen feiel, o

L4

«  YesrCdnnaatoeer o
ay Awvold-unnecaissey slbies, bﬂﬁ-. or rastrictions in
B the flue sy stem. )
- b} lnlullhl any lqng qnngla—ﬂll etk vu\t l:unnicwrs ar
ropiace with dquble-nlt pipa LT

¢} Awvoid ¢ blowing cnndmmad air frr.n the plenum or

outside. combusation - air directly dcross: the vent

| sonnactor. (asving tha furnaca. [t may be necessary to
insulate the vent connector to avoid this probiem.

d} When appliancas are common vented, tha common
vanting information in the installation Instructions and
in tha back of this bulletin must be adhered to.

3. For &n unlined masonry chimney: -~ -

a) Iniall a- suluble meul Hner mmde the dhimnw, or

b‘l' h‘\snll a riaw vant system. = 7 3!'

4. For axcass mdanllu in a lilg—lin.d m“nnry chimney .

: ‘a) instail a suitlhh ndl.ll‘_linor |H|Jch thl -<himney, or

b) pmkh suitlbh dnllrug-'fl"tlli lh. |:l'lhllnm,.lr basa, or

€] innli‘l a naw vent systun BT
S B

5. Fnr oxcess drldan-ta-frum ‘a lype B8-T vant:
a} lnsullt- those :actlom of tha vent exposad (0 unheated
IP.CII Ind uutdwrs or
" Ev €

- b} pruvid- suillbln draih.,



SUGGESTED VENT REMEDIES (Cont)

~o_. 6. For recurring _[bl;lt.out_. of the Positiva Pr:l‘ll-uro Smlﬁr:

a) Check for adaquate supply of combustion sir. A very
tight basement or furnice roOom can  creats  air
swarvation which will trip tha Positive Pressure Sensor.
An  outdoor air  supply to tha fumlce room or A
louvared door mlv ba required.

b} Remove all unnocullry elbows or restrictions frum the
vent syston, especially in the first foot of vent
cannector lbuvc tha furnlcn

c) Check thd ‘vant »l\f!tm for any- dutrw:tlons and
correct as nlcnllry.

d} ‘nsulate went cnnnoctnrt cr r-pllcl. thln mth dmbla
wall pipe, -~ -

e} [f vent s undersized, replace it. I'ith a new properly
sived vent.

DESIGNING THE VENT SYSTEM (Naw Building Instailations)

New building installations ars genarully amsier than replacement
furnacs instailations in that the vent system can be tailored to
the appikcation and In based soisly upon the known Btu Input
rating of tha fumece or the furnace/water hsster combination.

The besic venting requirements are coverwd .in the [nstailation
Instructions packaged with sach furnaca. The sams Information
is also shown below as genaral information. .

YENTING CONNECTIONS
This furnece must bl “m.d directdy to the outsida through a

suitsbia chimney. This furnacs ss shipped from tha factory is
suitable for dedicategd flus only. It is not a power or direct

vent system and may not ba v.n!-c harlzontally throuah & side
wall. 1t ﬁ%“ﬁn of  optienal fleid-insialled Gommon

Vanting Kit 8620—005 or ~006, [t is suitable. to cammon vent
this furnacs slong with another gus burming appllancs to s
single chimney for amse of insmliation. Refer to sectlon on
Common Venting in this instruction manual for complets details.
The vent must ba installed in compllanca with the National Fusl
Cas Cocw [ANS! Stndard I223.'-1380,) and thesa
instructions,

CENERAL INSTRUCTIONS

1. Tha wvent connector must be sluminum pipe sng shall be
the seme size ss the flus cutlet on tha furnaca. Kesp tha
vent as short and direct as possible. Typs B-1 pips I3
recommnended.

I. Maintain 3 mnlnum dearanca of & (1" for B-1) to any
portion of tha yent connector _from  any sdiscant
combustible materisls. Sikngla wail wvent connectar s
permitted only within the ssme. space (room or acea) ss the
furnace. B-T vent is required whenaver the wvant is
enciosed or pasms through floors, wails, callings,: roofs or
furred-out spaces, Joists, studs, floors, dry wall,
paneling, shasting, refters,  roofing and other :matsriais
classified a3 cowmbustible must not ba closer than 1"
claetrance to the B-1 vent. . a e

3. If connected into masnry chimnay, the vent plps must be
ingarted into, but mot beyond the -jnalde  wall of tha
chimney.

4. Tha gas vent must extend at least 2 fest above tha highest
point whers it passes through the roof of & building (3
fent for a chimney) and at least 1 foot higher then any
portion of a buiding within a horizontal distanca of 10
feat, Ses Figurs 1.

10.

Venus  passing

.The vent pipe system shell be instafled 39 as to avoid

axcessive turns which crestes unnecessary rasistance to
flow of vent gases.

Horizonwal runs shall be as short and direct as possibise.
The maximum length of s single-wall vent pips shell not
excesd 75 percent of the height of the vent system. The

. maximum lervgth of a Type B-1 double wall flue connaction

shall not - ucud mo percent of the haight of tha vent

S System,

All horizonml want pipe shlll b pitr.'hld upward from the
furnace at least 1/4 inch par foot.

All vent systems shall be adlqultd\l supported to maintain
proper clsarmances, to prevent physical damage, and to
prevent saparation of the jointx. -

Yents passing through an sxterior combustibie wall must

- use @ ventilated walk thimble. Sea Figura 2,

thrﬁagh Jlcors  or must be

ceilings
Soa Figure 3 and Figura &. .

fire- stoppaed,

w7




HORIZONTAL VENTING

, FIG.2 — EXTERIOR COMBUSTIBLE WALL ONLY
FIG.| — CHIMNEY OR VENT CAP INSTALLAYTION
z ; ) Wall Thimble .. .

2 Ft. minimum if sny : /

porton of building - L .
1z within 190 ft. . ) .

." ] -
e P USETS I E S T SE-
oo e o - & ‘Claarance may b 1 i.nch when 'l.'ypa 5-1 | vent
. imioeed;

FIG.4 == VENT TRROUGH CEILIRG:

26 Gauge Gn}vamzad .-
Fire Stop on Top of
Framed Opaning

Typs B~1 tht'

T LT ;T ™ Clearmines
L Minimpm
- - N’ L



Tabia | detsils the vent system dasign and minimum requirsments to assure proper venting of the flus products and o minimize

the poss
daplcts cartain installstion requirements.

ity of condensate forming in the vent system. Figurs 3 shows a typical dedicated (single appliance) vent system and

S
TABLE 1. DEDICATED VENT SYSTEM (SINGLE APPLIANCE)
Sinilu Wall Vent Connector ® B-1 Vent System Minimum
Rated vent vent Tatal Vent
Input Size- Horizontal Length Size~ [ - s Horizontsl Length System Height
Btu/h Inches Elbows Range in Fut% Inches Eibows Rangw in Feat in Feet
0 0 1] a ]
58, 060 3 2 1-5 3 S 1-19 10
3 1-5 : 3 1-1¢ 13
§ 1-5 4 1-10 --13
g 1] 0 1] 2
3 3 —
2 1-5 2 =10 , 20
85,000 z 1-5 2 Rl 0
% 3 -5 4 3 T 10
4 -5 g 2 5 ¥ 10
L
/] 0 0 0 3
2 1-5 2 1-10 1o
L] L)
115,000 3 1-5% 3 1-19 12
a8 -5 _ . 1-10 3
p— ~ g 1 s P e T a = = SRR —3
@ if usad, singls wall vent connector (must be aluminum pl"fnl must be used only t© connect to sn approved
’ 8-1 want system within the same space (room or area) as the furmace., The Nationsl Fuel Gas Coda (ANSI
— Standerd I213.1-1980) prohibits use of single wall pips through a ceiling, floor or interior wall. Sea Flgurs

5.
@ Horizontsl length requirements greater than S fast must be B-1 vent, 10 feat maximum.

@ Total vent system halght may be a combination of single wall vent connector and B-1 vent. Sas Figure 5.

COMMON VENTING REQU!REMENTS -
Furnacs Minimum Common
For a common venting this furmeca with another gas burning Minimum Yant Vant Plpa Connector
applianca, tha sddition of a Common Venting Kit is Fequirad. Furnaca [Total Vent [Connector [ 3@ Watar | T Watar
This kit is fisid Inswlied by the insalling contractor -following Model Helght "H" | Size Hadter Hua tor
the instructions packaged with the kit. 1t is 8 very simple’
procedure requiring only. tha removel and reinsartion of two 1Hg0D 36A,B,C & r L L
screws and tha reconmacilon of one wire. The kits that arme 1HESD#BA B ,C & > g L
requirad are detailed below: IH115D 484, B, g - Lo
—
1C60036A,C & r =
[C350a2A,C g r q
Furnace Input Rating Comman Venting : .
Model Btu/Hour Kit No, IC1I50a8A.C | @ an .
IHGOD 38A,B,C 58, 080 8620- 003 - _
IH8SD WA B ,C 86,000 8620-006 Ses the fdlowing Figurs - illustrstions for <ommon venting
{H115D38A B, C 115,000 8620-006 arvangemants: T
1C600 36A,C ' 58, 000 8620-005
e | e L o L T T
‘ ‘ Modsel F Water Heater ¥ Water Haater
IH60D28A,B,C Figure 6, 7 Figure €, 9
IHESRSAA B, C Filgure &, 7 Figurs B, 9
There are some minimum specifications that apply o the IH113048A B, C Figure 10, 11 Figure 10, 1
common venting systam dasign. Thesa are ocudinad with
sdditional refsrence madas to the illustrations as shown: ICS0D38A, C Figure &, 7 _Figurs 8, 9
.. - e ICASRALA G Figurs §, 7 Figure 3, 9
e HC 113D aBA . C Figura 10, 11 Figure 10, 11
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2 ft. minimum
for gas vent

Rain .
Collar

system{. _
*; - - - -Flashings

Fire

2 & mindmum if anv
portion of buildir
within 10 ft,
horizontally

T

?top\%l Ir

Total Vent 1" Clearance :
Systemr ’ .
Height . == - ) - - e —_—
g e ) - — - %‘1 ‘th-\ A - : ;"""‘ - T
~Fire Stop\ | )
1% Clearance B—_1 Vent Adapter
- r - _.Single wall aluminum
|- vent connector, S
N . Alternate: Use Bfi.vent adapter
R Te e at furniace conneeatibn and run
. - B-1 vent directly te furnace,
: ¥- __i J 3 ;-;- '_'__f : -- -
A Tota! vent system height may be a COmbmatzon of smgle wall vent connector
and B-1 vent as shown, :
- - \.__./

FIGURE 5.
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I
4“
4!!
" " " 3|| tO 4||
Total Vent %nc::a:er Total vent * Increaser]
Height 8' Height g8°
|
J Connector
Connecto 3u 3" : _ i-r- Rise 18"
R'TSE' 2' 3¢ tg 4" !_ C?I::EI!CSEI' .J—3"
’—- Increaser
$ 3" to 4" T_ }
3" 53¢ _ Increaser Bk
Furnace Water _ . Furnace ) Water
53¢ |IC, IH60 : : Heater | 57 oL, | IC, IH6Q | Heater
IC, IH85* 50 Gal. | +33" | 1c, ImES5* 50 Gal.|57"
1 ! l = |
Figure 8 Figure 7
*{ith Additional Suffix
1 1
Total Vent . 4n. 4 Y Total Vent
Height 8° Hefght 8'
4“
| ' {l Connectoy
Connecton - Rise’18"
o : 3" Connecto .
Rise 2 I ]
l 5* 3r-| to 4|| R'}se .’0" . L _i'3
- - Increasa ¥ : 'l'— —l—
3" # T {1 f | Lza ’
; 3" to 4"
) Increaser
Furnace o . Water.. L || .| Furnace | Water
53" |IC, IH6O - |- Heater | -| |- } 53¢ |16,-1H60 | - - - Heater )
IC, IH85% . 50 Gal.| 57" y IC, 1H85* ' . 50 Gal. |57
1
Figure 8 Figure %

*With Additional Suffix



T e e |

l ]
1 3!1 .OT' 4" to 5n
) . . Increaser
Total Vent 3" or 4" to 5 Total Vent
Height B! Increasiﬁ;r 4 Height 8-
sll -
SONS—— - ii Connecton
Connecton™ 4% tg.5Y b c £ ; Rise 18"
Rfse'-Z Increaser ] *R_?s‘m"o _[3"
4ll l f \ Lz;i(q_u*
s: 4u tO 5n 5;!(3u)
: ) _ Y Increaser
53 Furnace Water 57 53" | Furnace Water (57"
al. .
| . 1
Figure 10 Figure 11 -4

*With Additional Suffix




