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installation, start-up,
and operation mstructlons
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: - BAFETY GDNSIPEHAT!ONE e
Installing and serviciiglisating eqilpment can be hizardons due to
gas and-electrical components. Otily fraified and:qualified person-
nel should install, #pait, of gervice' Hedting equipient: * © °
Untrained' personnel can - peiform bisic maintenance functiotis
such as cleaning and replacing air filteis. All-other operations tatist
be petformed by traiped service -personnel.. When working on
heating equipment, observe. precautions in the literature, tags, and
labels attached to or - shlpped>w1th «fhe' ‘unit and other safety
precautions that may apply. '

Follow all safety codes. I the United States, follow all safety
codes including the National Fuel Gas Code NFPA No. §4-
1992/ANST Z223.1-1992. In Canada, refer to the current editiof of
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' Remgmze satefy 1ﬁ'furmatmn “This is the

‘unsafc. piactions which would Tesvlf in
‘ pruduct and prupr.rty damage. T
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. the Natmnal Standnrd of Cnnada CAN/CGA-EH-Q 4w and .2-M91
Natural Gas and Pmpane tias Tnstdilation Codes: Wear safaty
glasses and work gloves. Have-fire extinguisher available during

gfart- upﬂnnd adjusu:aem pmceduras atid service.cally, -

efy-ale:t symbol A\ .
When sYOU see this, symbol .on the enit. and m mstructmns or
e Aler d;the ﬁotﬂhnal‘f@r persona i

eratal d"the Gifndl word DANGER, WARNING or. .CAU-
'I'IDN These. wmds are. usad w1th thc‘fsafcty alc-l:t ‘symbal, DAN-
GER identifics the- most setious: hazards whlch w:ll result in severs
persunal injuty or death. WARNING. ELgHIfIEE;hHZEIdS that could
rcsu]t"m ‘perfonal idjuty-or-death. GAUTID' 5 used fo identify
itaonal im’u:y ot

- These ins:ruczinns cover. minimvam reqmremems and conform -to

cxisting national standm‘ds an;l safety codes, E.ih_'! s::nmc: Instances,

el

INTRonuchéN

e

The rmodel 331AAV. Serles. A Furnaces ate avmlable i Bizes

" 85, 000- thxpugh 13Q,000 Btuh input capamties R

The design of the dnwnﬂow#hai’izomal gas—fxreﬂ furnace is
A.GAJCGA, certified for natural and propane gases and for
mstallation on noummhushblu floonng Tl@edfurpaae may be
mstal.lcd on cnmbust;blc ﬂooringﬂwhun msta,‘lled with fhe acces-
801¥ downﬂuw subbase. This furpace is. for mstallatmu 111 alcoves,

'attlcs, crawl spacés, bapamcnts,,ciuscts, oL utlIlty rgoms. The

design of this furnace line is NOT AL A/CG A certifu:d for
installation in mobile homes, mc:r:atmn vﬂhmlﬁs, or nutduors

Before installmg the fumacc, refer to the cutrent edition of the
Mational Fuel Gas Code NFFA Mo. 54-1988/ANSI Z223.1-1992.

" Cahadian installations must be mstalled in accordance with

‘CAN,TCGA ‘B149 Iusta]latwn Code ‘and all authofities heving

Junsdlctmn For further: mfum:mtmn, the Mational Fuel Gas Codes

{4 availabiefrom Wationdl Fire Protection ‘Association’Inc., Bat-

terymarch Park, Quincy, MA 02269, American Gas A's'sociation,
1515 Wilson Buulevard Arhngton, VA 22209, or from Literature
Distribution. = '# 1
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"TABLE 1— CLEARANCES FROI
COMBUSTIBLE MATERIALS (N

UNIT SIZE8 -
DOWNELOW (IN ALGO

Single-wall Mént ~ . L

Tyos E-1 Ooubla-wall Vant

Special Gas Vent™ -]
Ciametar,

Clearanca

SZingla-Wall Vam

- “Typs B-T Double Wall Vel

Speclal Gag Vent™
Diametsr

Clearance

.. «Bingle-Wall Vant
Type B«1 Double-Wall Vent

s fentredt [wimlon| @ [esfo|-folal w

e Single-Wall Vent . .
T3 - - Type Be1 DolbiaWall Vent |~
JFrontt « Special Gas Vent*™, .+ »ili
.Dlameter
"Clearence
Bingfle-Wall Vent™, ¥ iuimoi~y ira
Type B-2 Double-Wail Vet
A Nanbvi Special Gas Vant™ =70

vent ;Special Fag Vea™:-
Diamatar ' I A
Clearance
HDFIIZDNTAL posmom (m ALCC‘IVE ATTlc ANn [o! QAWLBPACE)
|__Sidest q
| Eack - - —-. -0
Single-Wail Ven] 1
Type B-2 Double-¥Wall Vant 1
Top  Speclal Gas Vant™ 3
Diarmeter
Clearance 1
[
i

)hwh

i -mant

S R A

ol pesen oolametet o 4. ca
Clearance ™ i =)
A HORIZONTAE ‘POSITION(IN CLOSET} :  » . il
| gidesttt 1
N =TT RN R (R B
| Slngle-Wall Vent 2
Typa B-1 Dauble-Wall Vent I
Top Spectal Gas Vent**. - = M
L TP Dlamatag: LR Lt
Clearanca- ‘. o 23,
2 T Single-Wall'vent T " ) i
L 5*"-"; B‘IB-i.‘I‘Dljubla-W I atit T Fan -
Erort eclal Gas vent JEVN
w‘j_DiEthar : [ o s
il .. GIBAMARCE,,. .. B«
. _Single-Wall Vent’ o g
[ " Typse ‘B-1 Daouble-Wall Vant FIREE
wpoioMent,. Speclal Gas vVent™ 4

*Eor tasing ‘withs Ietrgar thian 144450, 0 Iaararjce mEly ba' uset.”
118 In. frant clearance raqulred for aletve, :
#Clasrance shown is for the outlet end, The Inlet and must malntaln Et In
clearance from fiue to combustible matesials whan using single-wall vent.

**Llated for Category Ii. appllanqegqpehuumﬂ {high temperature plastic

hP ndh:ates supply or return sides when furnace Is In the hotizental positlon,

NOTI
Hr F'mviéTe 3R Hrofit clearance for servicm@ At‘l op‘en ‘Hook Ih tmm ef the
furnace can mest this reguirement. - )
2. A minlmum clearancs of 9 in. must ba pmvfded in fren’t n’f the furnace for
. cumbuatlun Eur and .pn:lper nparallnp . o

ot e,

GAUTION App ication of T

' mal"‘ﬁtw"""
, @#as input t‘ate--atf “temperature “rige"ahy fnit
Improp i for“mxsapplmatmn of the

1
it ‘fumacr. can rcqutre ext;esswe servlctng er cauee pfema—

wlt s

3 ; ,.-.;.; ir: ‘_m,m'
Ittstallatmn must, cunfem 10, the~
1 :

tl:gulatmne of the serving.-gas

R Divd Yol i and H53§3ng, GS iﬂ
effeet -in the atea in :‘hteh t]}e nsta t} is ;made, 0 ;n ‘the
absence of, Lneal ct)d with the coui ments D_f the: Nat nal Fuel

Gas’ Cocle. et o s
- This furnace is .dengned for. a mmimumtcmntmugus Teturn-air

temperature of 60°F db or intermittent opcretion down to 35°F

WA
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: 2] @ p!atns
A CE ‘I.IEG ﬂ'll: LED etatus tndlcatt:d Un thc ’fumact: conttut Whtch

WAHNING' Imptoper mstallatton, ed}ustmcnl
.,atmn ’serviue mamtenance, -0r,use-can canse -C
monoxide poisoning, explosion, fire, electrical shaek or
other conditions which may cause personal injury, loss of
life, or property damage. Consult a qualified installer,
service agency, local gas supplier, or your distributor ot
bianch for information or assistance. The qualified {o-|
staller or agency must use only factory-authorized‘and
- |listed kits or accessories when modifying this produet, A
failure to follow this waming -could tesult:in-glectrigal| ;
§ shock, fire, personal injury, or death. .

BTSRRI PO

vetttcal or hurtzontal Etgh temperaturu Plasnc Sfxemal Gis Vents
the lm must be installcd o1, abave‘altttudes of-4000 | ft.abo:‘
level. o
For_accessory instaﬂati
tion literature. :
NOTE: Remove.all sh.{ppmg brackats and matertals bc\fure”bpcr—
attng the furnace . sy

I LOCATION
A General -:--'.'

CAUTION: .DO. NDT mstal] furnac:e in a corrosive .or
. |-contaminated atmosphere. Make Fore:all coinbustion and
¢ jcirculating air requirements are followed, in- addtttcm to
©....|.8ll.Jocal. codes .and ordinances,

130 NOT. use..this, furnace, dunng construction. when
adhesives, sealers, and/or. new, carpets are being installad:
If the. furnace. is required. during-constniction, nge clean
‘outside airfor Eombuitiot and ventilatioi, Compounds of
¢ | ehlorine and fuorine when burned in combustion dir foeni.
¢ Y-acids which will cause corrosidi of thé’ heﬁhexchkngutﬁ
iand metal vent systems. Some of thesc compour
‘|'released from paneling.and.dry wall adhasives
| thinners, masonry cleaning materidls, and manydther
{:solvents.commonly used in the construction’ proeess, -

[
hn

B

"

-protected from water.. . ... L &l e
Locate the-furmace -as-near 1o t]:te ‘:uler tif the' air dtstnbutmn
system as- posstbla ‘The-furnade should be installed as hvcl as
pesstble : . - B AL

When a furnace ig- insta]]nd“so that 'the sugply wducts carry air to
argas-putside-the space. eontatnit;g th futnaggg»the teturn . atr:must

Thts ‘furnace must bt: mstalled s0 the electrical eomponents are

Prnwde ample space ﬁur setvicmg and dleanmg Always comply
with the minimum fire protection wlearances shown- on -the mnit
clearance label. This furnace:shallznot be dnstalled directly .on
carpeting, tile, or any combustible material other than weod
flooring. The firnace may he installed on, combustible flooting
when instalied with the accessory downflow subbase, which is
ayajlable from your distributop:or.branch when required.
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| —————— 28-1/2 —— =] VENT
CONN -
o/ JE—N ot O i —p| |2 V2ZDIA
4316 WIRE ERTRY
151 G e TC e[ | W— -
L / — k fi'/ L
! ‘ ‘ Y i,
* T 1)"\-‘ 718 DIA
ACCESSORY
216118 :
1- } 7/8 DIA HOLE
aorrfa ' — 1. POWER ENTRY
 s— Y g | — |
e ‘ [ s i B 1-112 DIA
ACCESSORY-—__ y 1 LNl —
J{ | — r— | m— g 4
ag EDrlﬁrHt‘rmE f 10:174 — e R\“*wa DIA 1TYP
: _ . 8- 113 ¢ == I AGCESSORY Ra
el OUTLET — -1—1.1[15 i T .
11H5-mjla I Lk I_,.’.‘_E..u_,....] 135018 [ e 1a4/18 ot 5 TYR
‘ 1 10m ‘ 1, s
I A B e e Al 1HE  —| 28
NDTE ADDITIONAL 7/8 DIA } K.0, ARE, ' BIMPLES 'TO DRILL HOLES
- LOCATED IN THE 0P PLATE AIRFLOW FOR HANGER BOLTS {4 PLAGES)
 AND BOTTOM PLATE . - IN HORIZONTAL POSI‘I’IDN o
Lo
A 'fl
, ABBIZ4
Fig. 1--Dimenslonal Drawing -* - ‘
TABLE 2—DIMENSIONS (IN.)
UNIT SIZE . A : D E VENT CONN SHIP. WT
024065 _ 14-3/16 12-9116 12-11/16 . 4 141
036065 14-3/1G 12-916 12-11/16 4 145
036085 7472, 15-7/8 18 4 154
©p4BoAs T | e amayess 15-7/8 186 L 4 154
048105 _ 5 "|ar 472 15-7/8 16 i a 171
osoios | 2 10-3/8 1914/ 4 181
Depiay R "4 22-7/8 23 B _ 192

'

B, Location With Hespect to Cooling Equlpment

The cooling coil must ba installed vparaltel Fwith or on the
downstream side of the furnace to avoid condensation in the heat
exchangers. When installed parallel with a furnacs, dampers or
other means used o control the flow of air must prevent chilled air
from entering the furnace, If the ;dampers are manually operated,
they must be.equipped wnh*means 0 ptevem operation of cither
umt unless the damper is in ‘thesfull -heat-or full—coullng pasition,

.CAUTION‘ Air fv:'cumbustmn must not be contami-
nated by halogeri compounds, which include fluoride,
chloride, bromide; ax_zd ‘jodide: These elements are found
in aerosol sprays, ‘detérgents, bleaches, cleaning solvents,
salts, air freshenets, and other household products.

., -
t l - .
b 4

N L

‘| CAUTION: The operation of exhaust fans, kitchen ven-
-tilation fans,

clothes d_gyars, or fireplaces eould create s negative air
pressure condition at the furnace. Make-up air must be
provided for the ventilation devices, in addition to that
required by the furnace,

c. Hazardous‘ anatmns

. When the furnace is installé ;
installéd so that the burnergiond 1gtt:tm X
above the floor. Also, thc furnace shml
physical damage by vehlclé

il garage, it must be
-are at least 18 in.
g protected from

When 2 furnace it ifistalledij {in Lpublm garages irpTanc hangars, or

other buildings*having hazardon atrgbspher , ‘the {mit must be

installed ‘in accordance, wi ¢ ommBnded igoiod ‘practice
. requirements of the Nﬂtmna[ TFire Protection Asmmatmn Inc.

"L AlR FOR COMBUSTION AND VENTILATION

Provisions for adequate combustion and-ventilation air must be
provided in accordance with Section 5.3, Air for Combustion and
Veutl]atmn, of the Natiohial Fuel Ges Code, ANST Z223.1-1992, o1
apphcable pmv:smns of. the local buildmg codes

All fuel-burning equipment must be supplied with air for combus-
tion of.the fuel. Sufficient air MUST be provided to ensure there
will not e a negativc pressure in the equipment room or space. In
gddition, a positive seal MUST be made bl:twee.n the furnace
cabinet and the refurn-air duct to avoid pulhng air from the burner
ereq and draft safc.guard opening.

The requirements for cambustion and ventilation air depend upon
whether the furnace is located in.a CONFINED or UNCONFINED

Canadian installations must be installed ‘in accordance with space. A confined space is defined as a space whose volume is less

CAN/CGA-B149 Tastallation Codes, and all authorities having
jurisdiction,

than 50 cubic £t per 1000 Btuh of. the, total input ratmgs of all
appliances installed in that space.
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A. LUnconfined Space
An unconfined space must have at least 50 cubic ft for each 1000
Btuh of input for all the appliances (ie. furnaces, clmhes dryer,
water hesters, ctg.) in the spacg, -
Eor Example:

331 AAV EUBNACE MINIMUM 5Q FT
INPUT BTUH P WITH
HIGH FIRE it 72 FT GEILING
63,000 420 :
‘84,000 e f
{05,000 . N 700 ‘
126,000 ' 840" -

If the unconfiped spage is constmcted unusnnlly tight, air for
combustion smd vcntﬂatmn MUST come from eifher the outdoors
o7 spaces freely comtiunicating - with :the..outdoors. Combustion
and ventllah,cjn openings must be sized the same s for alconfined
space asdefined, below. Retutn ait mustmot be taken from the.
rdqm,-;unlesfs an e_qmil ot greater amount of air is supplied to the
100w, . S o T
B. Confinéd pac:a ‘ oo .

A confined space MUST have 2 p:rmam:-nt opemngs, 1 wifhin 12
in. of the ce:lm "am‘i thc uthar within 12 in. of the floor, (See Fig.
2.) v .

ot S VENT THROUGH ROOF
F {CATEGDFW ) ORWALL .

wye [

CATEGORY 1Ny

RETUHN
AlR

. ’ : ‘gvsmw
4 ‘ ‘ R L A PER-1060™

i Mlnlmum -Qpening 'size is 160 square nowith”
minlmum. d[l‘l“lEl‘IElUﬂS:Df Bin.,.

Bt

et drea 'of Biouver or gnIIe demgn zs 1 at
louvers have a 20 percent free arca and metd! louvers o 'grlllc.s
have. 2 60 percent free area. Screens, when msed,» must mot*be
smaller than 1/4-in. mesh. Louvers ancl gnlles mustbé copstriicted
50.they .cannot-be closed.. e T e

The size of the openings depends upon whether th-: air comﬁs from
inside or outside of the structure. i e

FAL No. 317 240 5662 F. 004

1. All air from inside the structure:

a. Each opening MUST have at least 1 square in, of free
arca per 1000 Biuh of the total input for all equipment
within the confined space, but not less than 100 BOuars
in, per opening, (See Fig. 2.} The minimum dimension of
air npenings shalt not be less than 3 in.

For Example:

331AAV FURNAGE FREE AREA PER
INPUT BTUH OPENING
HIGH FIRE (SQUARE IN.)
63,000 100
84,000 R 100
105,000 - 105
126,000 ; | 126

b, I thé'bii'ilding Is cunstrui:.ted"ﬁnusuaﬂy tight, a parma-
nent. opﬁniug directly Cummumqatmg w:th the outdoots
- shonild beprovided. This op -should have a mini-
- - mum freé ‘area of 1’ $quaid gr 5000 Biuh of toial
mput ratmg for all e.qmpment 111 the enclosure,
: ol [alse platfurm to provide
&, rctum -air plenum and return air is-taken directly from
thu_hal,l.way -or-space adjacent to the furnace, ail ajr for
-corabustion :must come from outdeors. (See Fig. 3.)

R I
L

SUPPLY AR -

1 5Q IN.
PER 4000
BTUH

P T O S T
USE ANY.OF THE FOLLOWING
COMBINATIONS-OF, OPENINGS:
ALB . C&D D&E
o " A93388

Fig. 3—Air tor Combustion and Ventllation (Outside Alr)

TEWAX

7y
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2, All air from outdoors:

P UTC TECH PUE

a. If combustion air is taken from outdoors through vertical
ducts, the openings and ducts MUST have at least 1
square inch of free area per 4000 Btuh of the total input
far all equipment within the confined space.

For Example:

1A A

T R
HIGH FIRE (SQUARE IN.) (IN. DIA)
3,000 15.8 5
84,000 2.0 6
105,000 PE.A i
126,000 35 7

b. If combustion air is taken from the outdoors through
hotirontal ducts, the openings and ducts MUST have at
least 1 square in. of free area per 2000 Beuh of the iotal
input for all Eqmpm:nt within the confined space. (See

Fig. 3.)
For Exsmple: ‘ :
331AAV FURNACE . :
INPUT BTUHC FHE&P%?J?@GPEH ROUND PIPE

HIGH FIRE (SQUARE IN,) (IN. DIA)
‘63,000 a1 7o
84,000 420 ]
105,000 525" g
126,000 ~63.0- 9

When duets are used, they must be of the same u;ros§

5¢ctmnal arca

as the frec .area of the .openings. to whm]:t they -connegt.. The
minimurm -dimension of rectanguiar ducts must not be less than 3

in. (See Fig. 3.)

. SUPPLY-AIR" PLENUM

FLOW)

A. Installation On a Concrets Sll"a'b'

INSTALLATION (DOWN-

1. Construct hole in floor per dimensions in Fig 4 and Table

3

2. FPlace pienum and furnace as shown in Fig. 5.

B IRLLE LY

A733e2

Fig. 4—Floor Opening for Concrete Slab

FAL No. 317 240 5662 F. 005

FURNAGE

i g e TR AT gu nq"
AT

\F‘LENUM

Fig. 5——Furnace on a Concrete Slab(Ncm Garaéqgaaaa
Installation)
TABLE E—WDPENING DIMENSIGNS (IN.)
FURNACE CASING '| B
WIDTH Haatuoﬁly Heal/Coal*
14-9116 153-1/8 19-5/8 18-7/16
. 1'7'.1."'? 18-7/16 19-5/8 18-7/16
21 19-7/8 19-5/8 18-7/18
24.172 23: 716 1 - 18- 5:’5 - 19-716

* Thess dimensipna apply when a model GB-or CD Evaporamr Coil caging is
0 be Installed, , :

B. Installation On & CDmbUSfIbIE Flgor ™

1. Cut and frame hole-in floof per =d1mtn§mns in-Installation
Instructions packeged with-downflow subbase.

2. When completed, downflow subbase, plenum, and furnace
(or coil casing when used).should be installed.as shown in
Fig. 6.

FURNAGE

(OR COIL CASING
WHEN USED)

. . /N

_I 5 aan
DOWNFLOW/ n 7
SURBASE Al
N
.'.\\
]

SHEET METAL
PLENUM

Fig. 6—Furnace, Plenum, and Subbase Installed on &

Combustible Floor
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LINE CONTAGT ONLY PERMISSIBLE BETWEEN
LINES FORMED BY INTERSECTIONS OF

THE TOP AND TWO SIDES OF THE FLIRNACE
- JAGKET AND BUILDING JOISTS,
STUDSE, OR FRAMING!

. AB2178
WARNING: Do not install the furnace on aitéThacks b "WARNING "Never operate unit without 4 filter or with’
safety contral gperation will he.advetsely affected, Never | ANiltsr doeess door removed. A failire to follow this

A | comect retuip-air ducts to the sides or back of the 2| wirnitig could result in fire, personelinjury, or death,

crfie. | firmage . Adfailuresto-follow, this ewarnmg ,could result.in
flrc, personal injury, or . desth, . e mmtr o

; o it ca
i bt oLoskie o niinmteoe

ment: Witer the return-sir duct has beefi connected to the furnace,

The 2 factory-supplied filters are shipped in the blower compart- C
‘»Thc*furnace -catl be msmllcd honzontally on* Elther the’ Teft-hand install the filtars in 2 V-formation inside the retuen-ajr plenum. Sec ‘))

(LH) or right-kend (RH) side. A typical attic installation = shown Fig. § and Table 4 for horizontal applications. Horizontal filter
in Fig. 7. . retainers must be field-supplied. $ée Fig. @ for downflow applice-'
iy tions.

A. Construet a Working Platform

Constroct working platform on location where all required
furnace clearances arc obtainable. (See Table 1 and Fig. 7.)

B. Install Furnace

. Position furnace in desired Jocation.

. Comnect gas sup:ply pipe. § .7 for typicgl Fi_jping entry.

B S ]
0
3
f=]
[1]
a
@
=
]
g,
e
1

. Install field-supplisd fiite & a8 mdmated in Fig. 8
and ’Tahl 4 befote cUuncctmg wtum -air uct to firnace.

3/8 -in. Iockwashnr, and 3/8 sin. nut. ﬂ:mples af pmvlded 'for’hple
‘locdtions, (Sew Fig. 1) NUR Y

The hotizonta] crawl space installation is vcry sj.mﬂar to’the” att[c:,
thereéfore, refer to Section TV, The msta][atmnmf 4 sheet iietal
shield in front of the louvered control panel is covered In Section
IV. For a crawl spite installation, this same- sheet metal shield

mugt be installed above the louvered control panel. Extend the GAS PIPING o .
'sheet metdl-shiald aver th: furnace top far enotigh'to cover the'gas Gas piping tmust be installed in accordance svith nations] and loeal
pipe entry hole. '--’-»f*‘--‘ SRV codes. Refer to the curfent edition of the Mational Fuel Gas Code,

o
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INSTALLATION o2
: POSITION _\
@ OF EILTERS
- -
RETURN-AIR
PLENUM \

R
—— o

_—

—r—

T

e

ACCESS DOOR

I A A8
Fig. 9—Bownfiow Filter. AFrangement AE{B 8

T Canadian mstalianuns must be installed in accordance with CAN-
(EEM} /CGA.B149 Instaliation” Code, and all authorities having jurisdic-
tion.

The gas supply line should be a scparate line directly from the
meter to the furnace, if possible. Refer to Table 5 for recom-
mended gas pipe sizing. Rlsc.rs shauld be, uscd te connect to the
furnzee and to the meter.

TABLE 5—MAXIMUM CAPACITY OF PIPE*

NOMINAL | INTERNAL.DIAME-| “LENGTH OF PIPE (FT)

IRON PIPE TER * ————

SIZE (IN.) Ny - oy 20| 80| 40 | 50
1/2 0.628 175 | 120 ] 97 |82 | 73
34 0.824 . .| 360 | 250 | 200 470|151
A 1,048, o ‘| 465 | 375 |'320 [ 285
1-1/3 1.380 "[..950 | 770 | 660 ) 580
1-1/2 LR ‘146“0'; #3160 990 | 900"

Ref: Table 10-2, NFF‘A 54 1652,

*Cublc feet of gas aihr, foF a8, prassurés nf D 5 psl% ‘(14in. wc) or lesg, and
a pregsure drop of 0, 5-ll'l WG (basecl on spec |3 gr&ww gas)

CAUTIDN Jf A flaxlhle connector is required or al-
A | lowed by the;authomy havmg Junsdlction hlack iron
pipe shall be - mstallca ‘at’ the' gas valve ‘and ‘extend a
minimurm of 2 in. "outdidg the furdace casing.

ey

= WARNING: Use the proper dength of pipes to avoid
M A\ | stress on the gas contral manifold. A faibire to follow this
warning could Tesult in a gas ledk causging fire, explosion,

petsonal injury, or death.

-7
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CAUTION: Use a backup wrench at the furnace gas
/N | control when connecting. the gas pipe to the furnace to
avoid damaging gas contrals or manifold.

WARNING: Never purge a line into a combustion
chamber, Never use matches, candles, flame, or other
A, | sources of lgmtmn to check for gas leakage. Use a
suap-and-water solution to check for gas leaks. A failure
to follow' this warning could result in fire, explosion,
pcrsuna].i[iju;y, ar death.,

Toint compounds (pipt doP';} Should be app]u:d 5paring[y and only
to the male thrcads 'of the jﬂll‘lts Th!s p]pa dope must be mststant
to the action of propane gas. v

Install an accessible menual shutoff valve upsiream of the furnace
gas controls and w1th1. 72 in. Df the fumace A 1/8-in. NPT
plugged tapping, accesslbll 3t test gage cbﬂnectmn must ‘be
installed immediately upst 'am of the gas supply commection to the
fumace and clownstream ahil “Ehitoff valve. Place a
ground joint unionb rween ihe gas’ control mamfald and the
manual shutuf.t' '

e Sy

Install a sedlment trap an the riser leadmg to the fumace The trap
can be installed-by connecting a tee to the tiser leading from the
furnace.- Connect a-capped nipple into. the lower end of the tee. The
capped nipple should extend below the level of the gas controls.
{See Fig. 10.) e

Piping should be pressure-tested in accordance with local and
national plumbing and gas codes before the furnace has been
attached, If the test pressure excesds 0.5 psig (14-in, wc), the gas
supply pipe must be discopnected from the furnace and capped
before the pressure test. If the. teﬁt,pt‘essurn is equal fo or less than
0.5 psig (14-in, we), <lose.the manual shptqu valve located on the
gas valve before the test. It is rammmended that the ground joint

union be loosened before pressure testmg

After all connnctmns havs been made, purge the Imes and check
for gas leakage with :egu]ated gas supply pressure,

L~ — ¥ |
GAS -
SUPPLY \
! ] [ ] L 1
1 1 L ] [ ]
L ] I ] & 1]
[ ] [ } L 1
[ F [ 1 [ ]
I 1 L 1 [ 1
{ ] I 1 [ s
L 1 L I | 1
[ 1 L Y 1
[ ] [ o 1
) [ 1 L 1 [ T
SEDIMENT ’ ] ]t ]
TRAF I | = ]
UNIGN
AB9414

Flg. 10—Typical Gas Pipe Arrangemant
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Vili' ELEGTF!ICAL CDNNECT]DNS

A. 115V Wirlng

Refer o the unit rating plate ot Table 6 for equ]pment clecttical
requirements. The control system requires an earth ground for

pmperu eretmrk : L . ST

& GAUTIDN Do not eenﬂeet aIuquum wm: between
. d:seonnect sw;tch and fumace Use Dnly cnpper w;re !

T L ERE At R EA TR T

Make all -electrical connections.in' accordance with. the current
edition of the National Electrical Code ANSI/INFPA 70-1993, and
any. jocal codes or ordinances that might apply, For Canadian
installations, a1l eIec:tncal connections must be miade ip eceordance
with CSA €22.1 Canadian Electrical Cude, or authuntles havmg
junsdmtmu
NOTE Proper polanty must be memtamed fex 115-v mrmg £
pplﬂ]’]ty is mcorreet the furnace eontml will ﬂash de 02 on the
elatus L’E.D.and prevent heatmg opcratmn

.| WAR NING‘ The cabmet must hi: Unmtermpted or
" inbroken iround decording to National Elégtrical:Cde, |-
ANSI/NFPA 70-1993 and Canadian Blectiical Code,|
CSA’ ‘G221 br local codes’to minimize persona] imjuryif
ielectrical “fault should ogeur, This :nay-consist-of | .
trical wite o conduit appmved Forielecttical groundy
o il dwhef, dnstdlled in *Hecotdance - wWith “existing selectrical!
codes. Do not use gas piping as an electrical groupd. - +

B S ) LT A

2 - CIAA T T RR g
B, >324—V WII‘I!‘IQ PR

"Waice fidld 2450 éonnectmns at-the ‘24—v termindl §trip; (See Fig.
'1’1.)‘Cnﬂneet términal Y 8y dhows in "Fig, 12 6r 13 for proper

GperE in I:oohng ‘titide. Use AWG ‘N "'18 cn!or-cu&ed
COPPER, thermogtat wite mﬁy :

When the furnace is inktalled in the hunzontal pumtlon with RH
‘dleehuge #ir, 24V iWire ‘confiections can- ‘be hade easier by
remaving the 29%0ntrd] Yhox ' mouriting screws ‘and lettiag ‘the
control box tutn S0 that the 24-v screw terminals are visible. Be
sure to reinstall the control box after the connections are made.

.
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The 24-v circuit contains an automotive-type, 3-amp fuse located
an the main control. Any 24v electrical shorts during installation,
service, or maintenance could cause this fuse to blow. If fuse
replacemant is required, use OMLY a 3-amp fuse. The control will
flash code 24 when the fuse needs replacement.

C. Accessories -

L. Electronic air ¢cleaner (EAC)
A terminal block (EAC-1 and EAC-2) is provided for
electronic.air cleaner connection. (See Fig. 11.) The termi-
npls are energized with 115v, l-amp maximnm during
blower motor opcration;

EAC - ELECTRONIC
AIR CLEANER
{(115-VAC 1 AMP MAX) ﬁ

Eﬁﬁ,@ﬁ ) au FUSE
R ) [W ). LED -

DIAGNOSTIC
LIGHT

TWIN / TEST
/  TERMINAL

— HUM - .
" HUMIDIFIER
(24-VAG 0.5
] AMP MAX)

24-VOLT
THERMOSTAT
TERMINALES

=

=
ﬂ

S|

Sk

3 ]
ks{— FURNACE AND

- BLOWER OFF DELAY
- : ' "SETUP SWITCHES -

-Fig. 11—Control Center AGa348
2. Humidifier (HUM)

Screw terminals (HUM-1 and COM) are provided for 24-v
humidifier connection. The terminals are energized with
24v, 0.5-amp maxhmum when the gas valve is epergized.

2 ,..

BLK

1ol

{15OLT FIELD- AUxILIAFw
. SUPPLIED  |J-BOX [ «.

-ieun ‘ H“
©

. ' FUSED-- CONTROL|"-| =L Hemm———mm——
" DlSCONNEC}T : BOX T —mmmmmmes
S 24voLT,|
TERMINAL
.. . BLOCK

FURNAGE

H

PEFPYFN

U P

NOTE: Cornect Y—termlnel ay
shown for propar’
operation,

SINGLE
PHASE .

|~ - = 208/230-
_'__}VDLT

cmteeusme

TWO

WIHE NOTE: It any af thig l‘jﬂgmal wire;’

. @& supplisd .must be replaced use
same typa or equwelen‘t wird,

AD3378

Fig. 12—Heating and Cooling Application Wiring Diagram With 1-Stage Thermostat and Condensing Unit
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e FELD 24-VOLT WIRING
=== FIELD 115-, 208/230-, 460-VOLT WIRING
el PAGTORY 24-VOLT WIRING
| —— FACTORY 115-VOLT WIRING
("\? 2.8TAGE .
! . THERMOSTAT
L Sl - FIELD-SUPPLIED
WIRE (?)C? TERMINALS  pyysED DISCONNEGT
_ THREE-WIRE T ) soss0. OR
. HESELQ/G- ” | ;—? 4BO-VDLT
—]" R R
L | ] |
BB g T et _{:L..__.E,_ @ } i | I
e ke e
S (NS T Aanr-————- o ~_ 208/230-
“Zaw | | Iy C— Ly - YeaLe
115VOLT FIELD-[AUXIUARY o | e 2 L] ——)PHASE
SUPPLIED  [J-BOX @ P B
-, PUSED. o . AGDNTF(OL o 2-SPEED
DISCDNNECT e BOR | e TR CONDENSING
. UNIT

O

“shown for propar
ot uparaticn

“THREE -
WIRE NOTE' If any uf tha ur‘glnal wire
NGTE ‘Connect Y-terminal as

5 TAB LE EA-HELECTRICAL DATA

a5 stppliad, must ba replaced uso
‘same typa oraquivalantwire.epw o

AD3370

Ll e \T.".‘ R

‘PEHA‘I‘ING MAX CMIN..., |. MAX WIRE ~ MAX FUSE+ OR
UNIT ey _VOLTAGE RANGE UNIT WIRE' ‘%' * LENGTH T UHAGRTVEE

. SIZE Mecr it e Minee AMPS GAGE ‘7" FTYT CKT BKH AMPS
: 024035 127" =:410aﬁ 69 T4 I is
086065 =+ " i Gl Vo g 8.6 14 33 15
T e 115—60~»—-\1 EBE T T 94" b g TR 15
gagaas - 1 11560 127 104 104 9 77 7 15
048106 | © 115—60—1 f27 104 10.3 14 27 15 :
. peedos™ [ 115601 a7 104 13,5 0| AR T g e T - 20
060130 115—60—1 127, 104 145 . 2 at e e 20

*Pernizalble limits of the volage range at which the unit will operate satisfacterily.

tTime-delay fuse iz recommanded.
$Largth shown is as measurad 1 way along wire path batween unlf and sarvica pansl for maximum 2 parcanhvcrlfaga drop... i

installation . instructions. GAMA ventmg -table -for - category i
furnaces, and EZ Vent™.table for categcrry T'fin:assisted: furnac:ns
The hbrizontal portion of. the’ venfing system shall ‘maintain a
minimum of 1/8-in. upward stope- per - lifteat ft"and i shall be -
rigidly supported every 5 ft ot lass w1th hangers nr straps to cnsurc

gnry I vertical ventmg, tefer.to the enclosed

oo s ERE

TWARNING: When tis furnace is converted tﬁ.Category

&‘ with other apphances thl result in spillage of flue gas

II it must have its own dedicated vent. DO NOT
cnmmon vent w1tl1 any uther appham:c Commun venting

and fmlurc of vent system wl'uch may cause property
‘damage, parscmal m_]ury, or- dcath

A gastight “heat- dissipator; condensate drain ‘tube and clamps,
condensate trap and mouwnting bracket, and draft safeguard medi-
fication plate are provided in the Jdit.-Nd substitution for any GEthe
! components may be made when installing fuenace with.a Category
I vant system

ik

without the xar;m:szt;q::u‘y1 kit ‘will have nﬁ:sance sh tdnwhs ‘

| on -draft safeguard-switch, -atrd -tay -cause - went, and

A

“Special Gas Vent pipe. An incorrectly sized vent may

furnace component failure rcayltmg in property damage;

Dnly Spemal Gas Vit p1pe lﬁted pér "L 4738 for Catsgury III

WAHNING' Table 7 lats the required vent size for
furnace sizes based on ‘high fire input. Refer to the
Purnace ‘rating plate and Table 7 to .determine-size of

cause inadequate wind resistance, poor operation, or vent
faiture, Vent failure may result in property damage, or
flue gas spillage, resultng in personal injory-or.death.

appliances may be used. See actessory kit instructmns fD!' a’lluw-
able vent pipe and fittings part numbers; ™

—_
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TABLE 7—VENT PIPE S{ZE*

HIGH FIRE INPLIT {BTU/HR)NORMAL PGSI‘I’ION

PIPE DIAMETER

40,000--54,000' 3-In.

85,000—140,000" Y

‘Only Category I conyersion kit Bpecﬂ' ied on furracs and pIpB BiZEI IIBth far
furnace input shall ba used. .

Al joints in the vent 5y5tem, between .vent system and ‘hear
dissipator, and between heat dissipator. and furhace ridst be sealed
airtight ‘with- only :the high temperature’ RTV spcmfxed by the
spemal gas vent pipe manufacturer. The dccéssory kit containg
provisions for vent condensate dfalrage. Didin and trap MUST be
instalted per kit ‘instructions. Tricorreet ‘drain . installations may
CauSE fumact. component failure, Furnace installations in uncon-
ditioned spaces where temperature may fall below 32°F REQUIRE
freeze’ protectmn heat tap¢ an cundc:nsate tmp

R SR

A. legh Tamperature Flastln, Spenlai Eas Vent Instal-
lation .. - C T o

CUTTING =

: 1. Hand cut piping thh & sharp 5BW, Saw bladc must have at
~ deagt 24 teeth pc.r 1in. :

2, Cat pipe squamly Usa o
rncummendad s

;NDTE Do NDT cut with puwcr saw, Doing this may causc

lmmedmte or eventual crackmg or shattc.nng of pipe. DD NOT.cut .

or alter flttings

s

i

] Kr
1P i gs ari: Jo:ned tngether
|

” i'nit?,r -bu_x ‘when cutting” ﬁipe is’

 ADHESIVE. JOINING | et s
; iing igh ten pe:arure RTV
adheswe/sealants Use ONLY adhesives listed by - v:nt manufac-

FAL No. 317 240 5662 P 010

A coupling and a bird screen are the recommended vent termina.
tion for hoth hodzontal and vertical vents. For vertical vents, if a
tee and 2 bird screcns arc required, the allowable vent length roust
be adjusted according to Table B. No elbows shall be used as
terminations.

TABLE 8—EQUIVALENT PRESSURE DROP [N LENGTH
OF STRAIGHT PIPE FOR FITTINGS

FIT]'ING 'EQUIVALENT FT OF PIPE
3-In. Diamatar | 4-In. Dlameter
90°-Elbow 10 N/A
90" Sweap Elbow (Long- g l””B
Radius) - .
45°Elbow . - [ & 5-1/2
Tae Used as an Elbow "0 10
Tea lsed as a Terminaton |~ ..~ 8 . 7 5
NfA--Nol applicabte . e .

All horizontal runs of piping must slope backward towards drain
‘té¢ 1/4-in. per it. The horizontal un between the drain tec and the
furnace must 4lso slope towards the drain tee. Vent gystem must be
supparted at least.every 5 ft and at every elbow on horizontsl runs.

. Vertical runs must be supported at.least every. 10 ft by supports
- listed by vent pipe manufacturer. Frame: opening ‘in flaor using

T dumber which is dimensionally consistent with structural members.

itiref, Do nof use any other adhesives -or- scalants Do not use

ssolvent. cements

‘Do not dnl] holes-in pipe or ﬁttmgs Do nat use- s;met metal” m" ‘
_other- types -of screws to+joln plastic piping or ﬂttings Do nat- usp

R e e

s rivets-to | _]mn piping or fittings. -

Beforc: applying s:alamt plpe ends must ba Sn:lm:ith and clean:” ", 3

. clearanc¢ ta pipc

Frammg mnst be Jevel and must pmv1de quulred alr space

Whl:re. vert p33335 thmugh ruof a’li
must bB usad fo mmutam requitc ulcagam:c.s and to: ‘kccp weather

" TGOSt tpe_ it Tedst 2T hq;iznnta]],y frdm xqof,surfacc, at Teast B ft
- away frong why vertitdl wall, “Bnd must extend abigve -roof as

2. Push pipe and fitting together. whnle utw:sting pipt-iate _

fitting.

. 3. Inapect. _]mnt for comp[ete seal Fuchunn
TR, ‘
PESSS DM e ety e ane g
WAHNlNG Failuré to éfisure cumplete &eal BF ] j Jmnts
'-'bctw:cn *fumacé heat dxssxpamr,-‘vent pxpes and ﬂttings

(J‘Qi-nt‘\s_‘-_‘takm‘u

| ”persunal injury or c[cath

(Inspect reach joint, after the adhcawcfsl:almt hagseured - ta- cnsum' o

that all joints are scaled. Reapply, adhesive/seatant t0- any domts
that arg, suspeoted. of fuel gas: leakag 2 : :

© "VENT INSTALLATION:# 1+ v

Minimum vent length is 5 ft of straight pipe, on 907 1o
(sweep‘j elbﬂw oF cquwalent condensate d sembly, and
tern:lmatmn (c:uuplmg and b;rcl sc;een) s
Maxlmum vent length is 40 ft of stralght plpﬂ, four 90" Iﬂng-radms
(Swm:p) clbows, condensate drain assembly, and f.crmmannn
(coupling and bird screen); e
Length’ 4nd number of elbowa ‘mey be adjusted acmrdmg to
eqmvalent 1t of pipe for firtings showh in Table Boomatd,

E.xample In a 3-in. diameter vent system, to add an
additional 90° long-radins (sweep) elbow, maximum vent
length must be reduced to 35 fi.

—10—

" requited i kit iastteetons. Vents extendiﬁg 2-1/2 ft or mate abave

wof must be- sscum]y guyed or braced according to ven} manu-
.~ facturés’s-installation instruetions. Terminate with a couplmg and
2 -birdl screen,

: »VENT TEFIMINATIGN {HOHIZONTAL)

o

TABLE 9——HDRIZDNTAL VENT TERMINATION

CLEARANCES e T oy
IR . CLEARANCE (FT)
S LOCAT!‘ION i ey I
‘ G - "U.S.AT ] Ganada| |

Ahnve ant:c;pated Snow damh G R e Y
From mechanical Fresh Alr Intaka 1 &
‘For furnaces with an input cﬂpﬂclty o e : ;
less than 100,000 Btuh from any i b ,
nonmechanical air supply (such as = |/ o 1
door or window)or. cnmbustlnn gl
oparing - e i |, h4 '?91‘?.":‘“ |
For furnages with an Input capacity fglz]zzga 4
greater than 100,00¢ Btuh from ‘any . |
nenmechanleal alr supply (such as 3 ] A
door o window) or combustlon—alr
opening
From sarvice reguiator’ vent al ,clr!:: i oaw at
and‘gas meters and reliaf equipment B |
Above grade wm!n ad]aceni to put:illc R '7 ‘ S
walleway o ‘

Harizontal dlatam:e '
138 In. to elactric meter
118.1ir. abdve roof surface’ in’ Canada

NOTE: ‘Do not locate the vent tanﬁmatmn close to shrubbery.
Flue gas may stunt growth or kill shrubs. Combustion products

may affect unprotected buﬂding matcnal surfaces. Sealing or
ahmldmg of exposed, surfaces thh a cuxrosmn Iesistant matenal.

may be required in these cases,
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e

NOTE: In .5 A, vent must terminate 3 ft above any mechanical
fresh air intake within 10 fi.

After vent system 15 installed, inspect all joints and supports. If all
joints ere secure, fully seated, and well supported by straps,
furpace may be started, adjusted per fornace installation instruc-
tions, and placed into operation. See vent pipe manufacturer’s
installation instructions as curc lime may be required before
operaling furnace.

X. START-UP, ADJUSTMENT, AND SAFETY CHECK

A. General

The furnace must have a 115-v power supply properly connected
and grounded. Correct polarity must be mamtamed to enable
gperation, ‘

The gas service pressure must not exceed 0.5, PSIG (14—111 wc-), but
be no less than 0,16 PSIG (4.54in. we). "

‘Thermostat wire conner:tlons ‘at R and WfWI ara the mmlmum
required fpr gas heatmg operatmn W2 must be connqcted for
2-stage he'ating thersipstats. COM, Y/Y2, and G are required for
cooling, heat‘pumps,’ and some’ cloék thermostats. These ust be
madc at ths 24~v rermmal bln;:k on; tha cuntml (See ’th 11 2)

a2-stage heatmg tharmostat Fo aui" le-stage thcmostats,,cannect ‘

thermostat W o .W;’Wl at the furnace:control {erminal block.i(See
Fig. 12.) For:singls stﬂge thermostats the: control will -determine,
baged on lnngth of pmvmus hi:atin L

and 11 for- set‘up swnchanfcrmatmu s o
If a 2-stage heating:f fhesmostat is-to be uscd movc ‘S o tl'u: ON
pusmon at the e a;;f the fumace msrallatmn Th‘si w111 pvamde the

4 ; ‘
continuity, If necessary, pr:ss & d‘-‘rnlcast { hc. button tl:l rcs:t thc
switch, gl oo

TABLE 'ID-—BLDWEFI DFF DELAY SETUF' SW[TCH

R POSITION,
DESIRED HEATING Lo BETUP SWITGH
MODE BLOWER OFF
DELAY{(SEC) 5w-3 | Sw4
M OFF . |. - OFF -
ON . |+ ' QFF &
...... OFF:. ON
wr ON ON

R s
CAUTION: “This futrace is equipped with 2 manual
reset limit'switches in the.gas control ares. The switches
will open-and .shut off power'to the gasvilve if a ‘flame)
rollout ‘or” an overheating condltmn Jecirs jo- “the ‘gas;
control areq, DO NQT “hypass. the sthches -Cotrect |
madequate combustion] air .,upply, componet faflute; |
testricted ﬂy_e ga_‘s"pa.ssqg wiy, and reset the, ‘SWI.EC.h?Sf

B. Sequence of Operation

Vsing the ‘schematic diagram, ‘Fig. 14, follow the s:quenee .of
operation through; tl'u: different mudcs Rcad ‘and follow the wirliig

~ diagram very carefully.

NOTE: If a power interruption cccurs during a call for heat
(W/W1 or W/W1-and-W2), the control will start a 90-sec blower-
only ON period 2 sec after power is restored, if the thermostat is
still cailing for gas heating, The LED red light will flash code 12
duting the 90-sec period, after which the LED will be ON
continuous, as long as no faults are detected. After the 90-zec
petiod, the furnace will Tespond to the thermostat narmally.

qyclﬂs, thn o Qpﬂrﬂtﬂ il‘l low

FAL No. 317 240 5662
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TABLE 11—SETUP SWITGH ($W) DESCRIPTION

SETUP NORMAL ‘
SWITCH NO. | posiion | DPESCRIPTION OF USE
Turn switch ON to obtain
high ges heat oparation
SW-1 on any call for heat re-
OFF gardless of whather

High Gas Heat R-W/MW1, or R-W/w1, -w2

ig closad. BW-1 averrides

SW-2.

Turn switch OFF for instal-

fations with single-stage

thatmostats; control se-

fects tew gas heat or high

gas ‘heat operation based
<on previous eyoles, Turm

.| switch ON forinstallations
© with 2.stage tharmostats

¢ - i@ permit only low gas

M ‘hedt operation in.response
: to elosing R-W/wW1. High

~ gas-heat Is supplied only
when R to W/wW1 and w2

15 closed. .

. Bwitches control gas heat-
ing-mode blower.oﬁ delay
Sag Table 18

he blower dG0F FomsT be inslaled Tor power o be nnnducte

through the ‘blower door;intertook i switch | ILK “to_the'furnace

contrel, CPU,  transformer TRAN, inducér motor IDM, blower
midtor BLWM, hot surface ignitor HST, and gas valve GV,
I1:"Sifgle-Stage Thermostat and ,2-Sfage "Heating (Adaptive
“mode) (See Fig. 12 for therinostat Connections).

NOTE: With the high heat only sw1tc "SWJ ‘(see Fig. 14) OFF,

. the low heat only switch SW2: selsits elthcr the Jow heat only

upcragipn mode when ON, (see 2, !bg]t_:_)w) or the adaptive heating

+ mode when OFF in response to;a "call for heat." ‘When the high

.'heat.only switch SW1 is ON, |t<w111 :always chuse high gas heat

- s5W.o )
‘Low Gas:Heat | .

DN GJFF

* aperatmn vihen the R to W circuit : is closed, regardiess of the

setting of t]:u: low hc.at unly w1tch BW2. ‘

“'This fumac:e can Dperate asa 2-stage furnace with a single-stage
tharmostat becausc ‘the *fumace control CPU includes a pro-
grammed adaphve. sequencg of controlled operation, which selects
low gad higat or ‘high gas | fleat. opération. This selection iz based

! upon ‘the smged History Qf the, lcngth of previois gas heating

. 'fumace starts up in. Iow gasheat,the eontrol CPU d:tr.rmimzs the

low gas heat on-time-(from 0 to 16 mmutns) which is pcm:uttad
‘before switching to- -high igas heat,-

If the power is mtermpted the stored history is etased and the
conttol CPU-will select low gas heat for up to 16 misutes and then
switchto hlgh pas heat, as long a3 the thermostat contmues to "call
for heat". Subsequent selection is hased on storecl hxstury of the
thermostat cycle ‘times.

The wall thermostat "calls for heat,“ closing the'R to Wl circuit.
The furnace’ cuntmI performs’a self-check, verifies the low heat
and high h:atrprcsaurc switches contacts 1PS andHPS arc open,
and -stirts thig mduc;er mator 1M m low <speed or hlgh ‘speed s
appropriate.

a. Inttucer prepurge permd —As the inducer thotor IDM
comes up to low speed or high speed, the low heat
pressure switch contacts LPS close.to begin a 15-sec
preputge period.

b. Ignitor warm-up— At the end of the prepurge period, the
Hot Surface Tgnitor HST is energized for a 17-sec ignitor
wart-up petiod,

¢. Trial-Fot-Ignition sequence — When the ignitor wamm-up
petiod is completed the main gas valve relay contacts
MGVR-1 and -2 close to snereize the low heat gas valve
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- nzfrom-low gas’ heat to high gas:heeat ;

- thermostat B-to Wi Ercujt - is vclnsecl when

solenoid GV, the pas valve opens, and 24-v power is
-supplied for a ficld-installed bumidifier at terminals
HUM and COM. The low heat gas valve sulenoid GV
permits gas flow to the butners whete It is ignited. After
5 gee, the ignitor HSI iz de-enerpized and a 2-sec
Flame-Proving period begins, - '

If the furnace control CPU selects high gas heat operation,
the high heat gas valve salenoid-GV'is alsc energized after
the normally-closed high:heat pressure switch relay HPSR
closes and after the inducer motor IDM goes.fo high speed
and provides sufficient pressure to close the high heat

 pressure switch ‘HPS. (HPSK ‘s open while the furnace is

powered in standby mode.) If the high heat pressure swirch
HPS fails to close and the low heat pressure switeh LPS

-cloges, the furnace: will ‘operate at low heat’, “gas flow rate

until the high heat pressure-switch closes.
d. ‘Flame-proving— When the burner flame i xs proved at the
flame-proving sensor clectrode FSE, the ‘contral CPU

. .. beginsithe BIU,wcr‘un"_delay-period:and'&Qﬁtinueis‘to‘,h'l)ld

:the gas-valve GV opcn. If the burmer flamc'is not proved
within 2 sec, sthe contral “*CPU ‘will-close the géﬁ valve
‘_GV and sihe control:GPU_will . repeat -the . ignition
. 56 up 49,3 mqm Tnals For- Ignition ‘before
'gumg o, Igmtm .Lockcmt Loclcuut wgll ‘be reset auto-
matically aftt:r 3 hmirs or by mamentanly mtermptmg

SEC2 o’ the conirrol O (nnt at
'-Gpemng the thermostat R t\D 'W

longer prcnved
e. Blower:
after

d lay If the bumcr flame.i5, pmvem, 45 geg

v control CPU sw1tchcs from. low gss heat 't high fas heat
-“the  Gontrol *CPUwill “‘switeh *the -induesr otor DM
: speed from ow "t highi The High heat pressure switch
relay HPSR wilk: elose. “Wheér ‘thé Induésf motor oM
“provides sufficient pressuic th close the’ high heat pres-
sure switch HES, the high'hedt gas vaiw: solenold GV is

- energized: The blower motar BLWM, w;ll switeh speed
; sfor ‘high, gas heat ;3 sec afterth J i

Switching from high to low gas heat— The don:trol CPU will
not. switch: from . h1gh gas heat to:low ‘gas-heat While the
i single-stage

thermostatis used. ;

. Blower nff c[elay When the thermustat is\satlsﬂad the

R.lo, W c;rcun is upened de-energlzmg the gas valve
GV, stuppmg gas. ﬂow to. thmbumers and de-energizing
the humdlfiar tetm' s I-l'UM and: CDM The inducer
motor IDM wiu remam energlzed for a3 sec pcst-purga
permd The blower motur BLWM and air cleaner
termmals EAC i and EAC‘ 2 will remdin energized for
90; 135,180, ‘or 225 “sec (dependmg on selection at
Blower off deley switches SW3 and SW4). The farnace
conitrol CPU is factory-set for a2 135-zsec Blower off
delay.

FAL No. 317 240 5662
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2. Two-Stage Thermostat and 2-Stage Heating mode {See Fig.
13 fot thermostat connections).

NOTE:

The low. he.at‘.unly switch SW2 OMN selects the low heat

only operation mode In response to closing the thermostat R to W1
circuit. 'When the high heat only switch SW1 is OFF, closing the
thermostat. R to Wl-and-W2 circuits is required for high gas heat
operation. Whea the ‘high heat only switch SW1 is ON it will
always cause high gas-heat opetation when the R to W1 circuit is
closed, regardless of the ‘setting of the low ‘heat only switch SW2
and regardless of whether the R to W2 circuit is closed or.open.

The star ,‘up' aud ahut down functmns and delays deseribad
in 1. ahove apply to the 2-stage heating mode as well,
cxcl:.pt fm' sw1tch1ng from low to hlgh gas heat and vice

versa, - o

a.

[:3 Sw{tcbjng from, )
TR W

T]:m wall tharmostat Wcalls fo: heat," closing the
R m Wl circuit for low gas h:at or closing the
WZ cxmmts i’m’ hlgh gas heat. The furnace
cuntml pe:forms a self-check “verifies the low heat and
hlgh hcat prcasurc awitghas ‘contacts. 'LPS and HPS are
"‘open, and starts the mducer momr IDM in low speed or
high speed as appropnatc

aw to lmgh gas heat—If the themnostar
it qr “low gas “heat is closed -and the
TR0 W2 circu ‘for High gas hiéat ¢loses, the contral
© CPE-wil switeh tHé mducet motor THM speéd from low

‘ “tu*hxgﬁ."fl‘he high heat pressure switch relay HPSR will

C.

.

closs. When the inducer motor IDM pro\ficiés sufficient
pressite to ¢lose the high heat pressure §iwitch HES, the
high heat gas valve isolenoid *GV' is .efig¥gized. The
blower motor BLWMwill switch-speed Forhigh gas heat
5 sec after the R:td W2 circuit closes. '+

Switching from Hhighto dJow \gas heat~<If the thermostat
R to W2 ;circuit «for high .gas heat :opens, and the
R to ‘Wi circuit forlow gas heat remains closed, the

- ieontrol {CPU will-switch the inducer motor IDM speed

from:high to low. Theligh :heat pressure switch relay
HPSR: wﬂl .pped to ‘de+criergize the high heat gas valve

+ V. When .the. indocer motor IDM reduces
-high. heat.pressure switch HPS

- " will- -Ope., The, dow theat pas ~valve ,solenoid GV will

remain energized aglong as.the low heat pressure switch
remains closed. The blower motor BLWM will switch
speed for low gas heat L1 sec after the. R to WZ circuit
npens

3. Cooling mode—The théfmostat "calls for cooling.”

i

Single~8peed zénoling-rout;:loor- agjt. See Fig. 12 for
thermostat connections.

. (1.} ‘The .thermostat ¢loses the R to G-and-Y circuits.

. .The Ritd Ycircuit starts the outdoor unit, and the R
: tufG-.eanduﬁ’..circuits start the furnace blower maotor
BLWM on high cooling speed.

(2.) The electionic air cleaner termicals BAC-1 and
EAC-2 are energized with 115v when the blower
‘ motur BI.WM is operating.

) thm the thermostat is satisfied, the B to G-and-Y
circuits are opened, The outdoor unit will stop, and
the furnace blower ‘motor BLWM will continue
ﬁparatmg on thn l'ugh coulmg spuﬂd for an addi-
tional ‘90 set.

. Tsvo-Speed -cooling -outdoor unit. (See Fig, 13 for

thermostst connections.)
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(1) The thermostat closes the R fo G-and-Y1 circuits
for Jow cooling or elesee the R to Grand~¥1-and-
Y2 circuits for high cooling. The R to ‘Y1 circuit
starts the outddor unit-onlow cooling speed, aid the'
R to G circuit starts the furnace: blower motor
BLWM on low cooling speed (same speed as for
low gas hest). The B to Y1-and-Y2 cirenits start the
outdoor unit op high cooling speed, and the
. R to G-and-Y2 cireuits start, the, furnace blower
motor BLWM on. high. coolmg speed.
NOTE: -¥1 ie not lbcated on the furiace control, but is found in
the outdoor unit. The furngce control: CPU controls blower motor
BLWM speed by sensing enly G"(f ¢ low coohng speed) and Y2
(fer hlgh eeolmg speed) : o

(2) The eleetmme ‘alr eIeaner termmals EAC 1 and
EAC-2 are enctgized with 115-v when the blower

motur BLWM ls Dperatmg on ellher eoelmg speed,

(3) When the thermestat iz sansfxed the R.to G-and-
Y1 0rR to G- and Y1-and-Y2 mmuxts are opened.
"The outdoor unit stups, and the fumaee blower will

FAL No. 317 240 5662 L

. BLWM oo bigh cooling speed. (NOTE: The Y input
* to the fumace .comtrol is necessary to provide
adequate euehng, mrﬂow

(2} The. electronic air cleaner terminals EAC-] and
EAC-2 arc cotrgized with I15v when the blowet
motor BLWM is. operating,:

(3.) When. the thermostat is satisfied, furmnace: blower
. motor BLWM will: eontinue operating on the high
. cooling speed for an additional 90 sec. -+

b Two—Speed Heat Pump Cbolmg

(1,) 'I‘he thermostat cles s the R o G en'cuxts for low

cooling or clesee the R. to G-and-Y2 circuits for

. high eoehng The thermustat R to, G circuit starts

the Fursce blower, memr BLWM o Iuw t;:eolmg

speed. The thermostat R to. (§-and-Y2 circuits start

.. the furnace blower Iuetm' BLWM on hlgh eoelmg
‘ .“speed G S e

(2} The fumaee mntml CPU euntmls b]DWer motor

: BLWM speed by sensing onky G {for low'eooling

. - speed), and Y2 (fer hlgh eeelmg apeed) L

™ continue operanng ot the” enelmg 3pefed for an

[T
(I

(3) ‘The eiectrome air' ‘cleaner” terminals’ EACI and
EAC—Z ‘are energized with: 115v when" the ‘blower

RN AL , P mutor BLWM is operating ou either cooling speed.
B When the R to G elrcult is: closed b tl:u:‘ thermuetat the, - - e 1 -

PP

. (1dennea1 tu low eooImg epeed) Tem;lmals EAC 1 and
- EAC2 are energlzed as Jong, as, the blﬂwer motor

b, Dunng a. eall for heat, tﬁe blewer BLWM will stop

- during ignitor watm-up {17 sec), ignition. {7 sec), and

_t'?lower‘ on; delay. (43 sec), allowing: the. furnace heat
exchangers to quickly heat up. ...

e (1) The blowermotor BI'.W:M'will revert'to continuous-
‘ . blower speed-after-the heating eycle- istcompleted.

+ - In-high gas heat; the furnace; coiitiol CPU will holds
the blower motor, BLWM. at High.gas heat speed

- during the. selected Blower off. delay, period before
w, . Ievering, to. continuous-blower speed..

{2.) Wten the thermiostaf “alis: for lTow’ cooling," - the

blowier ‘miotar BLWM: willi contiriie: ta*. “operate on.

low ‘gas heat speed:’ ‘When< the: t}iermostat is satis-
- fied; the blower motor: BLWM w:ll sontinue on
'+ pontinuous-blower: spued At

" (3 When thg thérmostat "éalls for tigh éooling," the
blower motor BLWM will operate on ligh cooling
speed. When the thermaostat is satisfied,. the hlower
motor BLWM will operate an additional 2 sec on

. high dooling: speed Before reveﬂmg back to .. ...

continuous-blower speed. . -

(4.). When the R:to- G- circuit-is openied; the blower motor
BLWM will continue operating foran additional 90
seg; if no ather function requtres Blowet motar
BLWM: operation. ;

3. Heat pump

NOTE: An aecessory mterface kit is, reqmred wnh singlz-speed
heat pumps. See interface kit installation instrictions for single-
speed heat pump thermostat and interface connections. No inter-
face kit is needed for 2-speed heat pumps, 3ee 2-speed heat pump
installation instructions for thermostat connections.

a. Cooling mode — Single-Speed Heat Pump Cooling

(1.} The thermostat and interface kit close the R to
G-and-Y circuit fo start the furnace blower motor

_ d 'I‘we-Speed Heat Pump Heatmg
{1.); The thermestat closes the; R Aty G eircmt for low

(4. ) 'When the thermestat 1s satxsflcd thc fumacerblewer
. metor BLWM will. conitinue uperatmg' ‘
ing spced for an addmonal BD 5EC..

¢ Heating mudev—Smgle-Speed Heat Pump Heatmg
- (1,)-The thermostat and: accessory, interface kit R to G-

aeond-Y  elrcnits. start the, furnace . blower. motor
BLWM on-Heat- Purup high heat speet:l {identical to
hxgh enelmg speed) aoe :--u,: .

(. The electronic!a
e EAC 2 are en:rgized* with” iiiv wheﬂ the bInwer
metor BLWM“‘ls eperatmg fr

motot BLWM will 'mnunue uperatlrig Hn the Heat
Fump-high heaf* spced.for dn addltional 9{) sec,

LR R Y L

lieating and starts the furnacé blower metor BLWM

.T..:'.F_..ox; Heat Pump low heat speed (identical.to low

.., cooling ‘speed). Closing; the; R-10-Y2 circuit to the
.futnace will provide. blower motur BLWM Heat
Pump 1ugh heat speed L a :

(2) The: furnaee eemml CPU eontrols blowEr motor

"BLWM specd by. sensing only- G (fop-Heat Pump
low heat speed) and Y2 (fer Heat Pump high heat
. speed)

(3.) The. eleetmmc air c]eancr tenninals EACI and
-EAC-2 are energized with 115v when the blower
maoter BLWM is eperating oo either'l:l'eating speed.

(4) When tHe thermostat is sausﬂed the E o G or

R to G-and-¥Y2 citcuils arc epeued Aftef opening

© - the R to G-and Y2 circuit, itie fumaee blower motor

BLWM will continue’ uperatmg on the healing
speed for an addltlonal 90 s,

(5.) Opening the R to Y2 circuit will redu-:e the blower
motor BLWM speed to Heat Pump tow heat speed.

)
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fi. Defrost

a. When the furnace control R to W/W1-and-Y/Y2 circuits
are closed the furnace control CPU will continue Blawer
motor BLWM operation at the heat pump heating speed
until the end of the purge period, then shut off unti] the
end of the HSI Ignitor-On petiod (22 sec),

(1.) When installed with a heat pump, the furnace
, control CPU antomatically holds the blower off
time to 22 scc during the HSI Ignitor-On petiod,
After 17 se¢ of the HSI Ignitor on period, a
Trial-For-Ignition sequence occurs as deseribed
above for gas heating, After flame is proved, and
without a Blower on delay, the blower motor
BLWM will then operate on high gas heat speed
during defrost. For bath single-speed and 2-speed
heat pumps, defrost mode is in high gas heat only.

{2.) When furnace control R to W/W1 circuit is opened,
the furnace comtrol CPU will begin the normal
inducer Post-Purge period and the blower motor
BLWM will temain on for the Blower off delay
petiod, If the R to G circoit remains closed, the
bower motor BLWM will revert to continucus
operation.

C. Start-Up Procedures

1. Component-test=—The furnace féatures ‘a “component-test
system to help disgnose a system problem in the case of a
component failure. To initiate the component-test proce-
dure, cnsure that there are no thermostat inputs to the
control and that all time delays have oxpired. Short the
Twin/Test terminal to ground or COM for 1 to 4 sec. See
Fig. 11 for terminal locations.

NOTE: The component-test feature will not opetate if the control
is recoiving any thermostat signals and until all time delays have
expired.
The component-test sequence is as follows:
a. ‘The furnace contro] will check itself then operate the
inducer motot on low spéed for 7 sec, and on high speed
for 7 sec, then off.

b. The hot surface ignitor is then l:r,u:.rglzl:d for 15 sec, then
de-energized.

c. The blower motor will operate oo low pas heat/heat
pump low heat/low cool/continuous fan speed for 7 scc.

d. The blower motor will operata on high gas heat speed for
7 sec, then stop.

. The blower will operate on heat pump high heat/high
cool speed for 7 sec then off.

. 2. Purge gas lines--After all connections have besn made,
puge the lines and check for leaks, ‘

WARNING: Never purge a ling into a combustion
chamber, Never use matches, candles, flame or other
A\ |sources of ignition to check for gas leakage. Usc a
soap-and-water solution ta check for gas leaks. A failure
to follow this waming could result in fire, explosion,
personal injury, or death.

3. To operate furnace, follow procedures on operating instrue-
tion labe] atrached to furnace,

4. With furnace operating, set thermostat below room temper-
ature and observe that furnace goes off. Set thermostat
above room temperature and observe that furnaee restarts,

—15_
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D. Adjustments
1, Set gas input rate.

The gas input rate must be set for both high and low fire,
Each adjustment is independently made at the pas control
regulators,

~ There are 2 methods of adjusting the gas inpnt rate. The
- preferred xethod is by using Table 12 and item a. The
second method is by clocking the gas meter as outlined in
“ftemt bl
The pracedure in itern b must be used for altitudes above 2000 ft.
The gas control regulators have been nominally set for 1.5-in. we
for low fire and 3.5-in, we for high fire for natural gas.

a. Check gas input ratc using Table 12
(1) Obtain average yearly heat value for local gas
supply.
(2.) Obtain average yaarly specific gravity for local gas
supply
(3.) Verify furnace mndel Table 12 can only be used for
- model 331AAV Fumaces,

' (4) Clieck and verify orifice size in furnace. NEVER
' ASSUME. THE ORIFICE SIZE. ALWAYS
n CHECK AND VERIFY,

(5.) Find natural gas heat value and specific gravity in
Table 12.

(6.) Follow heat value and specific gravity lines to point
of intersection. Find orifice slre and manifold pres-
sure settings for proper operation at given patural

" gas conditions oo low and high fire.

EXAMPLE:
Heat value 1070 Btu/cu ft
Specific gravity 0.58
Therefore: Oiifice No. 45 *

Manifold pressure 3.7-in. wc on high fire and
1.5-in. wec on low fire,
* The furnace is shipped with No, 44 orifices. Therefore, in
this example all main burmner orifices must be changed and
the raenifold pressure must be adjusted.

(7.) Proceed to item c. to adjust manifold pressure.

b, Check gas input rate by clocking gas meter for Iow and
high fire,

(1.) Obtain average yearly heat value for local gas

, supply. .

' NOTE: Be certain heating value used far cnlcu]ating is cun-act for

your altimde. Consult local gas utility for altitude adjustments of
gas heating value,

{2.) Check and verify orifice size in furnace. NEVER
ASSUME THE ORIFICE SIZE. ALWAYS
CHECK AND VERIFY.

(3.) Tumn off all other gas appliances and pilats,

(4.) Turn W2 to ON. Close R-to-W/W1 and jumper R
to W2 to start furnace in high fire and let mun for 3
minutes,

(5.) Measure Hme (in sec) for gas meter to complete 1
revolution.

(6.} Refer to Table 13 for cubic ft of gas per hr.
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TABLE 12—-DFIIFICE SIZE AND MANIFOLD PRESSURE (IN. WC)

SPECIFIC GRAVITY GOF NATURAL GAS e
GAS HEAT VALUE 0.58 060 0.62 0.64 © 0.8 .68 0.70 0.72
BTUWCUFT D] Heat” | Orf] Heat 7] O] Heat |Of| Heat |G| -Heat -| O] Heat |G| Heat |OF]  Heat
No. | High/Low:|.No® ngh/Luw Nao. | Highflow | No. | High/Low | Ma, | Righ/lLow | Ne, | High/Low | No. | High/Low | No. HIgh/Low
e [Baine |42 | 218 | 41| 8904 [L0] Sans 0| sana || sana 50 S
, ez | sene (41| 3 N5 | ) g7
ws || oo | sais | 2414 |5 | Sons 43| B | ap| Gans | a1 | aana | a1 | e
890 43 | 3816 | a2 3213 | 43 3.3/1.4 | 42 24115 :; g:ﬂg g ggﬂg j; ggﬂg 40 ggﬂﬁ
90 a3 | azns [4s| sans.| 43| s2ma a2 | agna [a2| aanes 8| 328 Tarfaa/ta [ar [ aarta
020 43 é‘.‘ﬁl'f.ﬁ.:.l aa 37115 | 43 | a8rs |42 3213 |42 33114 az | :_3#\.{1/1.4 i; ggﬂg o ggﬂg
935 43| sana |43 asns [a3] 8718 (40| asns a2 | 32n8: [ a2 | sana 43| sana’ il A
950 | e || asna |2 aens a3 ] a7ns (43| sene a2 | 3ans az| 3?5{1..4 42 | 34114
065 ar | SIRE e | SR | Blasma |aa| aems 43| a7 | as | sens |4z a2/13.| 42| 3314
980 24 ( aerma | 501 SIS 100 A2 143 | asta 5:."5/1,5'”“ 43| 3715 |43 | 0808 | a2 | w2n3
995 4| asna [aa| agns |4a| 3W2 12| 244 s ] aana. | g agh.a [4a| 3715 | 43 38/16
o rek] sars s || SE19 |8 30T 2] Sahe 0| anne | fabns | e | e |
1025 44 | 384 |ae] 3414 |aa asita | oo | g fﬁ ggﬂg a g:gﬂ:g 43 :437‘.‘5_)1.4‘-‘ 43| zens
1040 44| 3913 | 44| 39/14 [4a | Bata |aa| 3sna B AP o e |an| S-S Lda| ot
1056~ 45| 38116 |44 | 3213 |44 | Bana |4a| 3414 |44 | 388 | 4 g:gﬂ:g ol A g'gﬂ'g
1070 G| Sana (45| aere [da| s2ns [44] aana |4s| danas [44] 3815 P ggﬂg ----- Pl Bl
1085 ao | S9NT |45 | 875 |45 amis |aa| 3218 |44 3314 | 44| 2af.a |44 a5 |35 | 3403
1100 o Bone | deleaaneel4s:ams |45 | asite |44 | a2na | s 844 | 44| 3414 |'4d 6B 5

(7.) Muliiply giis rate (cublc ft.fhr) x heaung value:
(Btu/cubic ft) o

I

EXAMPLE: ST
Btu heating input = Bru/cu ft.x cu fihe .. -
Hezting value of pas = 1070 Btu/cu f

Time for 1 revolution of 2-cu ft dial = 72sec ...
Gas rate = - 100 x 1076 = 107,000 Bruh

(8.] Retove jumpcr‘ R-to-W2, and.-repeat ftems 5
through 7 for high fire.

| CAUTION: DO NOT redsill buiner orifices,, Irnprt'pcr ‘
drilling (buzrs, ot of round, etc) can. causc- excessive| - -
A butnet operating noise and misdizection.of bufher ﬂames
'[ This could result in flame impingement on buriers and
heat exchanger surfaces, leading to potential' failures.

(9.) Measuted gas inputs should equal low and hlgh fire
88 inputs on unit rating plate, x 2 pem.-,nt

(10.) Proceed to item 2 to adjust mamfolcl pressum‘.
2, Adjust gas input.

a, Move SW2 to the ON position R-to-W/W1-W2. {See
Fig. 13.) Jumper to call for low gas heat,

b. Remove gas control regulatar adfustment seal caps. (See
Fig. 15.)
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c: ‘Tom low fire: ﬁdjt\stmg sorew’ (S/6441T,  Rex A._’l]naﬂ7

wrench)-counterclockwise: (out) to déctease mput mtc or
" clockwise” (in) Lo fnoredse rat: Wh‘:n adjﬂstmg 1anEt
rate, DO NOT set manifold pressure 1éss than 3.2-10. we
or. more than 3.B-in, we for natural gas. If manifold:
..pressure. . fs, qu;sid&. this. range;. change. main: burner
. on.ﬁces

i ) o R e

d. -Remove R 10 WZ jumpcr on control to place fumace‘ in

NOTE:

low gas heat operation for low fire adjustment.

. Tur: Jow. fire adjusting: screw (5/64-in: lex - Allen
wrench) counteteloskwise (out) to decrease input rate or
tJockwise (in) to increase rate, When-adjusting -input
rate, DO NOT set manifold pressure less thar 1.3-in we
or mote than 1.7-in. we for natural pas. If manifold
pressure is outside this range, change main burner
orifices. ‘ ‘

If orifices are changed, both high fire and low fire input

rates must be readjusted; with maoifold pressurcs within ranges
specified in items c and e,

NOTE:

¥f orifice hole appears damaged or it is suspected to have

been redrilled, check the orifice size with a numbered drill bit of
the comrect size. Mever use a redrilled orifice. A burr-free and
squarely aligned oiifice hole is essential for proper flame charac-
teristics.

f. Remove jumper on R-W/W1 after low fire adjustments.

g. Replace gas control regulator adjustment caps.
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TABLE 13—GAS RATE CU FT/HR

SECONDS |SIZE OF TEST DIAL| SECONDS (8IZE OF TEST DIAL
FOR 1 1 2 5 FOR 1t 1 2 g
REVOLUTION| cu ft | cuft | cuft JREVOLUTION| cuf | qu cu ft
10 360 | 720 | 1800 ] 72 | 144 | 360
i1 327 | 685 | 1838 &1 71 | 141 | 385
12 300 § 600. | 1500 52 69 | 188 [ 846
13 277 | 555 | 1385 53 68 [ 136 | 340
14 257 | 514 | 1786 54 67 | 133 | aaa
15 240 | 480 [ 1200 5h 65 | 131 | 3z7
16 225 | 450 | 1128 56 64 | 120 | a
17 212 ¢ 424 | 1os8 57 g1 | 126 | @6
18 200 | 400 | 1000 68 62 | 124 | a0
i) 188 | 370 | pay 58 61 _{ 122 | Aps
20 180 | 380 | 500 60 B0 | 1207] 300
3| 171 | 343 | 857 82 | 58 | 116 | 290
22 164 | 327 | 818 64 56 | 112 | 289
23 157 | 313 | 783 66 54 | 109 | 273
24 150 | 300 | 750 &8 |53 | 108 | 285
25 144 | 288 | 720 70 51 | 103 | 257
26 136 | 277 | &02 72 80 | 100 | 250
27 133°| 267 | 667 74 1 48 87 | 243
28 129 | 257 | 643 76 47 | o5 | 237

28 1124 | 248 | &2 73 | 46 | @2 | o3y
a0 120 | 240 | 600 BO 45 | B0 | £25
3 116 | 232 | =81 ag 44 | 8B | 220
32 115.| 225 | 563 ‘84 41 | e | 214
a3 108 | 218-| 545- 86 4z | B4 | 209
34 106 | 212 | G20 88 41 B2 | 205
35 103 | 206 | 514 90 40 | 80 | 200
a8 100 | 200 | 500 8z g | 78 | 196
ar o7 | 195 | 488 8a "] 33 | 76 | 192

38 85 | 189 | 474 86 38 | 75 | 188 -
a9 g2 | 185 | 482 o8 a7 {74 | 184
40 90 | 180 | 450 100 3G | .72 | 180
¥ B8 { 178 | 438 102 |23 | 71 | 178
42 86 | 172 | 428 104 | 25 | 69 | 178
43 ga | 167 | 419 106 34 | g8 | 470
:g a2.| 184 | 409 108 a3 | a7 | 1e7
80. | 160 | 400 ‘ 164
a5 78 | -187 | ast Hg g‘g gz 181
47 76 | 153 | amg 118 4 a1 gz | 158
48 75 | 180 | ars5.|.. 120 | ag | e | 150

49 A 73 .| 147 | 387

}-.‘

. Set temperatura rize,

Place W2 in the QN pasltion; jumper B to W/W1 and W2
to check. temperature tise. To check low-gas-heat-tempera-
ture rise, remove jumper to W2, Determine air temperature
tize for both high and low fire nsing the following steps. DO
NOT exceed the temperature tise. rpngss specified .on- the
unit rating plate for high and o

2. ‘Place duct .thermometers in 1étufn dnd sipply ducts as
-medr furnace:as possible, Be sure thermometers do oot
sec heat exchangers so that radiant heat will not affect
thermometer readings.. This is. particularly important
with straight-run. ducts. . .

b. When thermometer readings stabilize, subtract return-air

FAL No. 317 240 5662

MANUAL
NLET ON/OFF
PRESSURE
TAP "

rtemperature -from supply-air temperaturd*to determing,

-temperaturerise, © ¢ T

v

NOTE: If the teﬁiﬁ;;ga‘;ure. tise is outside this range, first check;

(1) Gas inpit'for'low and high-fire operation.
(2.) Derate for aliitude if applicable.

(3.) 'Retum and supply ducts for excessive restrictions
causing static pressures greater than 0.50-in. we.

. Adjust air temperature tige by adjesting blower speed. -

Increase blower speed to reduce temperature rige, De-
crease blower speed to incresse temperature rise. For
high-fire, speed tap selection cap be 2 or 3 (factory
seiting). For low fire, speed iap selection can be 4
(factory setting) or 3 if high-fire speed selections js 2.

— 17 wm

MANIFOLD — . :
PRESSURE : - T

. Co Agaaze” -
Flg. 15—Redundant Automatic Gas Control Valve

POLT

LOW-FIRE ™"

ADJUSTMENT.

ALLEN SCREW

(UNDER CAP)
W

ADJUSTMENT
ALLEN.SCREW
{UN DER CAF)

TAP.

BURNER FLAME ™

e ——

Fig, 16—Burner Flama

WARNING: Disconnect the_olectrical_power before]
4 | thanging the speed tap.”A failure to follow this warning| - -

can cause personal knjuty or death. -

HIGH-FIRE - . ..

d. To change mrotor speed taps, remove the ;‘g:gtcl;r tap ]eéd) :
and relocate it on the desired terminal on the plug-in_

““terminal bloek/speed selector located on the biower
housing. (See Table 14.) S

TABLE 14—SPEED SELECTOR =

SPEED ., TAP.NO.*
Common ]
. High . 1 Lt
_“Med-High 2 -
Med-Low 3
Aow.. 4

*While wire fram eontral.to common; blaek wire from control to high copling

Fpead selection; blue wire from contral (o high gas he:ating,| spesd selection;
Eln[d rlE_d wire from ¢ontral-to-low- gas heaylow cooling/continuoys fan speed
salastion.

A

CAUTION: Recheck the temperature rise. It must be
within the limits specified on the umit rating plate.
Recommended operation is at mid-point of rise ot above.

4

i
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HOCK-AROUND
T/AMMETER

TROM UNIT 24VOLT
TERMINAL BLOCK:

o 5 AMES ON AETER _
HEAMPLE; mﬁm 8.5 AMPE FOR THERMOATAT BETTIHNG'
ABD201

Fig. 1'?—Amp Draw Check W|th Ammater
4. Set thermostat heat ant:mpatﬂr S

* The- therinostat Heat anticipatid’ must be-set to match the
amp draw of the electrical components in the R-W/W1

. cirenit, Accurate amp draw, readings, can be obtaincd at
thermostat subbase terminals R and W, Pig 17 llustrates an
eagy method of obtaining the actual amp draw. The amp
reading should be'takén al'ter the bluwer mator has started
and the furnace is uparatmg in low* fire! To operate the
furnace in low fire;. first move, W2 to, the ON position,

- THEN' glose. Reto- WfWi Rem. .SWZ to final"desited
location aftet completing-reading. Snc the: thermostat man-
ufacturer's instructions for adjustmg the heat anticipator
and for varying ‘e Heating cycle 1e.ngth

NQTE: When usmg an electmmc thermclstat sat cyc:lr. rate for 3

. gycles per hr -
E Chack Safety Contruls

The flame sensor, gas. valve, and prassum switches were all
. chegked in the Start-up section as part of mmnal nperatmn

1. Check primary limit control, L
This control shuts off the combustion cbntmi system. and
cnergizes the mrculatmg air leWer momr lﬁ thaf futuace.
overheats, et T
The: preferred. mettod of- c:heckmgf thf.* Iirmt contml is to
gradually block off the return air after the furnace has been
operating foi-a: period- of at.least 5- minutes, Ak 5007 as the

-limit- has:shot off: the butners, the retum-air.opening: should

be unblocked: .By: using- this method- to- check the limit
.. conirol, it.can- betestablished. that. the. Jimit js-functioning

proparly and will. operate if therg is 3 motor failure.

2. Check draft safeguard sw:tch (Category I‘Vant Ingtallations
ONLY) "7 b
The purpose of this control is to permit the” safe shutdown
of the furnace during certain blocked: vent conditions.

a. Disconnect power to furnace and-remove vent connector
from furnace.outlet collar. Be gure to allow time for vent
-pipe to cool down, before Temoving -

rocm temp,eratum_ ¢ -

. Afier normal start-up, allow. firnace to operate for 2
rainutes, then block flue outlet (108 percent). Furnace
shauld eycle off within 2 minntes,

1933 BOP Ga. = P.O. Box 70 + Indiananclia, IM 48208 Printad In U.5.A.
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d. Remave blockage and reconnect vent plpo to fumac:
outlet collar... ‘

Coa Wil 5 mmutes and than IﬂSEl‘ draft safcguard switch,
‘ r

3. Check pressure s 3w1tch o
This contm[ pru nperafmn of draft mdum:r blowcr N

-

a. Tum OFF 115 -V power to fumace

4 b Ramove contrul duor and dlscunnecta mducer motor lead
wires from wire hamcss Ao T
c.. Turn ON 115-v: powerto fumaée )
dr’ C!luse thermnstat "switch aa i maldng normal furnace
start. Tf the hot surface® Igmtor dne;s rmt ‘glow within
several minutes and control ﬂ;&shcs cn::ncit.v 32, then the
‘pressure aw:tch is functlonmg Jproperly.

) c Tem DFF 115 -y power to.fumace. -

f..Reconnect indueet motor, wires, replace control door, and
furn DN 115-y. pﬂwer to.furnace,, ... .

oy, Chcck auxﬂiary limits

enf PN -

. a Tum DFF 115-v pnwar,.tu»,fumacc

ir

.+ b -Remove: blower access door.

. Disconnect red motor lead at bibwer spccd sclcctur
Mark. terminal for proper reconpegtion.: s o and

.d.. Replace: blower access daor. . W .

e: Turn ON 115-v:power to: furnaca. ‘Be sure roommr thenno-
stat is calling for low Heat. -

f. Allow firnace to operate until, aulexary hmlt activates,
but DO NOT Dparata fumace lnnger than 4. minutes.

g If fumace Dperates fEII 4, minutes, chr:ckjreplace Timit

h: Turn OFF-1153% powemmfumace.- W : (3
i. Remove blower access dqor -

[T R R R ERELLL YO L

nd replace dnur

T

j- Reconnect red mutm ll: ;
.k Turn C]N 115-v puwe-r to fumacﬂ e e

e

F _Check List } iy S
1 Put away rno{s, instruments, and c]c;m u;,; clc.brmf

R C’,leeck SWI through SW4 after” cumplr.tmg Miristallation to
! ensurc.désired settings forithermostat type (SW1 and SW2)
d;l:nlg:wm:1 off delay- (SW3‘gr)d SWA) Refpr to Tables 10
and. 11

,:-;Verlfy,ma.uual reset sw1tc:h|:a have. cnntmuity

4. Ensure blower and c:ontml acr.'.l:ss dom:s ﬂre properly in-
+atalled.. AT : T

ey

5. Cycle test fumace. wil:h_ réom thermustat

6. Check nperarion of accessor:es par manufacturcr s {nstruc-
tions.

RFR B E U T ™

7 Revmw Uscr 5: Manual \wth Dwner

8. Lcav-: lltarature packet near. fumaca

L
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