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Downflow/Horizontal Category I and Ill
lnduced Combustlon

as Furnace

lnstallatlon Start—Up, and Operatmg Instructlons
Sizes 065-105, Series 100

NOTE: Read the entire instruction manual before starting the
installation.
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SAFETY CONSIDERATIONS

Installing and servicing heating equipment can be hazardous due to
gas and electrical components. Only trained and qualified person-
nel should install, repair, or service heating equipment,

APFROVED

EFFICIENCY |f -
GDERTIFIED
ama

Untrained . personnel . can perform basic maintenance functions
such as cleaning and replacing air filters. All other operations must
be .performed by trained serviee personnel. When warking on
heatmg e:qulpme:nt observe precautions in the literature, on tags,
and.oi labels attachied to or shipped with the unit and other safety
precautions.that may apply.

Follow all safety codes.’In the United States, follow all Safety
codes including the National Fuel Gas Coide (NFGC) NFPA No.
54-1992/ANST 2223.1-1992. In Canada, refer’to the current
edition of the Mational Standard of Canada CAN/CGA-B149.1.
atd .2-M91 Naturil Ga4 and Propane Gés Instatlation Codes and
Amendment No, .1 (NSCNGPIC). Wear safety glasses and work
gloves. Have fire extinguisher available during - start—up and
adjustment procedures and service calls.

Recognize safety infopmation, This Is the safety-alert symbol Ay
When you see this symbol on the pit and in instructions or
mantials, be alert to the potential for personal injury.
Understand the - signal word DANGER, WARNI‘NG or CAU-
TION. These words are used with the safety-alert symbol DAN-
GER identifies the most serious hazards w]‘m:h will result in severe
personal injury or-death. WARNING signifies hazards that could
result in personal-irijury or death, CAU'I'IDN is-usedto identify
uniafe- practices which wuuld resu]t in minor pe:rsonal m_]ur_y or
product-and property- damage e
These instructions cover minimum requirements and conform to
existing nationa) standards and safety codes..In -some instances,
these instructions exceed certain local codes and ordinances,
especially those that may not have kept up with changing residen-
tal construction practices. We require these 1nstructmns as a
minipum for a safe installation. T
INTRODUCTION-
The model 58SMA _Series 100 Furnates are available in sizes *
65,000 through 105,000 Bruh input capacities.

The design of the -downflow/horizontal ‘gas-fired furnace is
A.G.A/C:G.A> certified -for-natural and-propane gases and for
installation on noncombustible flooring. The furnace may be
installed on combustible flooring when installed with the acces-
sory downflow subbase, This furnace is for installation in alcoves,
attics, crawlspaces, basements closets, or thlllty rooms. The
design of this furngee line is ot A.G.A/C.G.A. certified for
installation 11 mobile homes, recreation vehicles, or outdoors.

Before installing the fumace, refer to the cument edition of the
NFGC. Canadian instaltations must be in accordance with NSC-
NGPIC and all authorities having jurisdiction. Yor further infor-
mation, the NFGC js gvailable from National Fire Protection

Mnfalur srvs th right to dizcontinue, or cﬂnga at any time, specifications or designs without notice and without incurring obligations.
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Tab!e 1— Clearances to Cnmbustlble ... &  Asseciation Inc., Batterymarch Park, Quincy, MA. 02269 me
Mate‘ a|5 (m ; V90T ‘can Gas Association, 1515 Wilson Boulevard, A.ﬂlﬁgt()n

LE

. Rl AL S R — 22209, or from Literature Distribution.
UNWSZE ] 065 AND 085 | o5
< -DOWNFLOW [IN‘ALCOVE OR GLOSET) 1« oo 77
Singla-Wall Vent ] 1* ] o A GAUT b T [
Sides i ;zz;:l'gs:ﬁzf - ',!_.V?'ji.,, - — il N5 L5 - Appli'égtior_l of this furn_m_:e should be iinddofév with special
Diameter "o 4 att?ﬂﬂﬂﬂ gtven Lo vent mz‘mg.m?d material, gasl input n?te, air
Cloarance 0 3 temperature rise, and vnit sizing. Improper installation or
Back 0 2 misapplication of the furnace can require excessive serv1cmg
Top , 3 OF Cause premature companent fajlure. ooy
E Single-Wall Vent.-. =L 5 5 Installation must conform to the regulations of the serving gas
] Typs BT Dnublaxvall YEN — - 3 ‘ il supplier and the local building, heating, and plumbing codes in
Frontj . "_Sp‘-"“'a' Gas Vent! cffect in the area in which the installation is made, or in the
- g ; absence of local codes with the requirements of the NFGC. ‘
Single-Wall Vant 6 B8 This furnace is designed for a minimum continuous retum-air
. _Type B-1 Double-Wsll Vant |, 1 1 temperature of 60°F db or intermittent operation down. o 55°F
Vent. .,h Speclal Gas Vent™. .- [ o such as when used with a night setback thermostat. Retum mr
Dlameter N q temperature must not excesd 85°F db. :
' (Clesrance . A, 5 To uid in installation, troubleshooting, and service, g status cb?ﬂe
Si:ig:;ZONTAL PDS|T]°N {IN ALGGVE ATnc AND :’JHAWLSPAC;E) label iz located on the blower compenent door, This Tabél. explams
e 1 _‘..0 - D how {0 use the LED status mdlcated on the*fumace corttrol Wh]ch‘
Single-Wal Vet - T 5 is viewsd through the sight g]aSS on the'dod
" “Type B2 Double-Wall Vent ~ — ]~ - o - T
Top' Y “Special Gas Veni™ ‘ wit v
oo Diathetert ' 3 4 -
B N o e e O R e B
Tt Gingle-Wall Vedt - 0 0 RS ) g
- Typa-B-1 Double-Wall Vent - 3. 3
Frontf Speclal Gas Vent™ .- ‘ o
S .. Diameter | 3 5 £y,
Lo Clearance E] 9 (‘;J}
Single-Wall Vent 5 ]
Type B2 Double-Wall Van 1 ] factory -authorized and listed: kltS -OT AEGE
Vent © " “Speadial Gas Vert: - ‘ fying this product. A failure to follow -this- warning ct
o " Diafiater 3 4 result in electrical shock, fire, person: 1y, or death.

e Clearanch 5 8 . . . : - U e
R ONTAL POSTTION N GLOSET) For .hlgh-almude 1nstal]at1c3n, the hlghfalmude.cmv@fsmn kit must
5 d“ﬁf — r : be installed for conventiona! Category . 1. (negative .pressire)
Bagk it T ; 3 3 vertical vents at or above 5500 ft above sea level. For Catégory Il

Single-Wall Vent BT P {positive pressure) vertical or horizontal high tempemture pIast'c-

v, e Type Be1 Double-Wall Vent: T - ) Special Gas Vents, the kitmustbe installed at. or bive altltudﬂs o"f
T.ap s Bpenlal GaaVemr o 4000 ft above sea level. S

ST ;Diameter s v U . o Boas . g0 4 For ‘iccessoty installation details, refer to the ‘apphcable mst' as

iz L Clearance o . LRI R B tion literature.
L f;r;g;ﬂ:mé:gjt_wﬁl" \,‘,en;'.‘ . z'“ - g - NOTE: Remove all shipping brackets and matema]s befﬁre Dper-
Front Speckal Gas Vent?? . ating the furnace. ComE
LRI ar i S 3 -‘..-.-.4 o
- Clearance. 5 8
Single-Wall Vent . ] ]
" Type’ E=.~1 ‘Dol WEI" VEHT i RS
Vent Fas e T T '
“ Dlamater ' " AT 3 1 a4 , Sl e
“Clegrancé * - [T H e o

* Fur caging wfdths Iarger than 14-1/4in., 0 elEdrancy’ may ba uzed.
I in. front clearance required.for loove, .-
Clearance shown s for the outlet .end. The. infet and mus; malntain ﬁ 1.
clearance fram flue'to combustible materlals when télhg singlé-wall vent.
- Llatad for:Categary. Il appliances;per-UL1788 (high ternperatura plastic

hP Indleates supply-or retum sides when: furnace i in the horizontal posttion,

NOTES: ! ik

1. Provide 30-1n Tront clearanca for aarvu::lng An upan doqr In front of the
furnage can meet thls requirement.”

2. A minimum clearanes of 3:in. muat ka pravided in front-of-the furmace for

combustion air and proper operation, ‘
P N I SR USRI . K T e TR T 5!

ottt
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l———— gB-1fg—m{  VENT
CONN le-z 12 DIA
DI ] e ([ i
116+ ey J 131 G-l l— T ‘ .
] t . i
. T T T‘i\wa DIA
ACCESSORY
215116
B . . 7/8 DIA HOLE
— o L-A:,/,PDWEH ENTAY
s s B e | .
K’SCEEQSOW === 1| 1-1/2 DIA
i A A.H. GAS ENTRY
o ¥ .
1544 DIA HOLE 4 m?m == ' \TIB DIA 17TYP
GAS ENTRY [ e f : ACCESSORY
Y ¥ [ e v Yy . o
g OUTLET 1116 l-,-.—E—h- 10-5116 | o] bt-1118 7 | | 578 TP
Pe-2-1/B I_b T o | : A
18— D LIR TV [:] S S— — T =] 2 .
NOTE: ADDITIGNAL 7/8.DiA K:D. ARE DIMPLES TO DRILL HOLES . -
LOCATER IN THE --'roFt( PLATE AIRFLOW FOR HANGER BOLTS (4 PLACES)
AND BOTTOM PLATE © IN HORIZONTAL POSITION .
PRt j . i ABEIZ4
. Fig. 1--Dimenslonal Drawing
s Table 2—Dimensions {In.)
UNIT SIZE A D E VENT CONN SHIP. WT
0B5-08 . . 14-3/8° | 129016 - 12-1116 4 EE 141
- 0e5-12- - . 14-3/16 12-8H6 i2-11/16 4 145
Das-12 17-1/2 15-7/8 16 d 154
10520 R 19-3/8 19-1/2 4 C 181
Step 1—Location ' Provide ample space for servicing and cleaning. Always comply
iy e with the minimum fire protection clearances shown on the unit
GENERAL "% ™ ° o T clearance label. This fumac:e ghall not be installed directly on

carpeting, tile, or any combustible material other than wood
flooring. The furnace may be installed-on. combustible flooting
when installed with the accessory.downflow subbase, which is

S b amstall Tmace 1 . available fmm ycmr distributor or branch when requirsd.
atmosphers, Make' suré all’ ;o ‘antl cucu]atmg air” e b i e IR e
-mqunrammts -are-followed; m"atlclmon*to allloeal’ cndxa-s ana' " A 20RO i
ordinances, The cooling co:l must be msta]lad parallel with or on the
DO NOT use this fimace during construction; Whﬂ“ ﬂdhﬂ' downstream side.of the fumace to 2void condensation in the heat
sives, sealers, and/or neW carpets are being installed . If the exchangers. When installed paraliel with a fumace, dampers or
furnace is required during construction, use. clean ourside air other means used to control the flow.of air must prevent chilled air
Tor combustion and ventilation. Compound,s,qf chlorine and from cntering the furnace. If the dampers are-manually operated,
fluorine when butned in combustion air form acids which will they ‘fmust be equipped With méans to préveat operation of either
cavse corrosion of the heat exchangers and metal vent unitunless the damper s in the fyll-heat or full-cool.position,,
systenns:-Some: of- these compounds are-feleased-from panel« . |- C et L :
ingund dry wall adhesives, paints, thinners, masonry cleaning HAZARDOUS LOCATIONS
materials, and many other solvents commaonly used in the When the fl.imace 15 installed. in a residential garage, it must be
comstruction ‘PTDCBSS o Tt installed so.that the burners and ignition source are at least 18 in.

above the ﬂDDl' The furnace should be protected from physical
damage by vehicles.

When a furnace ig ingtalled in publlc garages, airplane hangars, or
othcr bmldmgs ‘hirving hazarclous atmosphetes, the imit must be
instilled i ‘accordance’ with the recommended good practice

ThlS fumaue must be msta]lcd 50 the electr:cal componems are
prcvtected from water.

Locate the furnace as near to the center of the air distribution
sysiem as possible. The fumace should be installed as level as

possible; requirements of the National Fire Protection Association, Inc.
LA When a furnace js installed so that the supply ducts camry &ir @ :
U areas outside the space containing the furnace, the return air must Step 2=-Air for Combustion and Ventilation
also be handled by a duck(s) sealed to the furnace casing and Provisions for adequate combustion and ventilation air must be
terminating cutside the space containing the furnace. provided in accordance with Section 5.3, Air for Combustion and
When venting vertically with Category I vent materials, locate Ventilation, of the NFGC or applicable provisions of the local
furnace cloge to the chimney or vent. building codes.
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" VENT THROUGH ROOF
3 (CATEGORY 1) OR WALL
[ (GATEGORY Iy

RETURN U +
AIH S 12 MAX
¢ . 150 IN.
L v PER 1000
BTUH:
INTERIOR
HEATED
* .SPACE
61N, MIN
(FRONT) T
5QIN.
= PER 1000
= BTUH-
A
v
12 MAX
* Minimurn: openin size Is 100 aquare n. with
minimurmn dimensions of 3., e . -
TMlnlmum Df3 in, When type l’:"- 1 VBJ"It is used.
et " Apaaaz
Flg 2—Alr for Gombustmn and Vantilatlon
o (Inside Alr)
Canadlan mstallauorls must be: in accordance w1th NSCNGPIC

and all authoritieg -having-jurisdiction, =+ -~ "

ucompounds ‘which.include. ﬂuonde Ghlode, brormde:, and -

-iodide.. These. elements ‘are found +in :aéroscl, sprays, -deter- ;-
1gents, ‘Bleaches,: cleanlng ‘solverits; ‘salts, -air freshenars, and...|-
.uther household products T T AR I

pressure condltmn at” “the’ fumace Make up ajr ‘must bé
“provided for the veniilation® deviees, it addntton to that !
reqjuired by the fumace : :

All fual bummg qupment must be: supphed with air for combus-
tion of the fuel, Sufficient air MUST be prowded to, ensura there
will.not be, a: nﬂgatwe prassure, in the equipment TOOmM Or space. In_
addition, a positive seal MUST bs made between the fumace
cabinet and the return-air.duct:to avoid pullmg air from the burner
area and draft safeguard opening,

The requirements for combustion. and ve:ntllatlon Alr- depend upon
whether the furnace s located in a CONFINED or UNCONFINED
SPACE.

FAL No. 317 240 5662

1SRN
PER 4000
BTUH

bUCTS :
THROUGH
ROOF

 RETURN D

AR vENT
THROUGH
ROOF

DUCTS
TO
OUTSIDE

= ouTSInE- .-waEFt 4000

S USEANY. OF THE FOLLOWING™
- o= GOMBINATIONS OF-OPENINGS:
ABB C&D Da&E

i

Fig. 3—Air for Combustion and Ventllatmn .
(Outsu:le Air) '

dryer wa!,er eaters, etc) m the ispace N
F@r Exampla i :

oo MINIMUM-SQ FTH vl

HISMA FURNACE
»HIGH-FIRE INPU “WITH 7-1/2 FT CElL-, .-
| . BTUH. o ING *
T 63,000 . ‘420‘ e
2 o BA,000, I CBB0 wrr o e
TAOE,000 . il o 700 e

If the- uncenﬁne.d ‘space :is constructed unusually “tight, air- for

or spaces freely communicating ‘with the outdoors.. Combustion
and ventilation openings must be sized the same -as:fora:confined
space as definéd below. Reétiini dir mirst not be taken Trimi tie
robm unless’an equal orgredter amount of air 1§ supplicd to fhe
room,

CONFINED SPACE Corl e e L
A confined space is defined as a space whose volume s Iess than
50 ¢cu ft per 1000 Buwh of the total inpyut satings.of. all.appliances
installed in.that.space. A confined space. MUST have.2 permanent
openings, 1 - within 12 in.: of the. cel]mg, ang the Dther within 12 in.
of the floor. (See Fig. 2) B s

NOTE: In determining thﬁ free grea of an opening, the blocking
effect of the louvers, grilles, and screens must be.considered. If the

P. 004/020

“- Kpaian

‘combustion-and-ventitation MUSTscome fromi-either:the outdoers -~ -+ -
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free area of a louver or grille design isunknown, assume that wood
louvers have a 20 percent free ares, and metal lowvers or grilles
have a 60 percent free area. Screens, when used, must not. be
smaller than 1/4-in. mesh. Louvers and grilles must bE constructed
50 they cannot be closed.

The size of the openings depends upon whether the air comes from
inside or outside of the structure.
1. All ajr from inside the structure:

a. Bach opening MUST have at least | =q In. of free area per
1000 Bteh of the total input for all eqmpment within the
confined space, but not less than 100 sq in. per opening.
(Sec Fig, 2.) The minimum dimension of air opemngs shall
not be less than 3 in.

HOLE IN
FLQOR

For Example:
58SMA FURNACE FREE AREA PER
HIGH-FIRE OPENING -
INPUT BTUH (842 IN.)
83,000 100
84,000 T - 100
{05000 - | .- - 108 A72382
b. 1f the building is constructed unusually tight, 8 permenent Fig. 4—Flobr Opening for Concrete Slab
opening directly communicating with the.outdoors should:
be provided. This opening should have a minimum free
area of 1 5g m per 5000 Biuh Df tDtaI mput ratmg for alI FURNAGCE
equipment in the enclosure
c. If the fumnace is mstalled on a rmscd platfmm to prov:de a Wy -
IR SR s SR
return-air Plcnum and return air is taken directly from the s ":.'.ﬁ!g'.‘“"- 4| R v;a_ ;;'g?ﬁﬁa ““@:-3 S

hallway “or space’ adjacent ‘to ‘the ‘furnace, all air for
combustmn st come from out&oors (See Fig 3.)
2. All air from outsu:le the structure:

a. If combustion air is taken from outdoors through vertical
dnefs, the opemng‘s «and ducis MUST have at Tesst 1.5q in.
of free ared "fier, 4000 Blifti ‘of [the- total inipit foF a1l

equipment within-the confined ;spage.;. . < . o -l
For Exampl_e. ‘ iy _.."'_...._ I
585MA FURNACE FHEE AREA PER . RoUND PIPE
HIGH-FIRE ~ | ‘= OPENING - ‘“‘:;:;'“"Pﬁ-[-i')“
INPUT BTUH . .| .2 (8QINY - o) o O
63,000 . | . 168 — " .—_ .5 .
e S, 0002 S
105,000 - K

b. If combistion air is taken from the outdoors thmugh
hotizontal ducts, the openings and ducts MUST have at
Jeast 1 5q in.-of free area. per 2000 Btuh of the, total input

For Example: . & -

“fordll, equgpmem w1th1n the. conﬂned space. (See Fig. & “) 'f

FREE L
e | P o - | ROUND PPE
INPUT BTUH {5Q IN.) )
C 63,0000 BEIE 7
- 84,000 . _.42.0. A T
105,000 525.w.j-“:‘ |

When ducts are used; they must be of the same cross-sectional area
as the free area of the openings -to which ithey conneat. The
minimum dimension.of rectangular ducts must not be IE:SS than 3

in. {5¢c Fig. 3.)

Step .‘%Sﬂpplﬂmrﬁiénqﬁi Installation (Downflow),

INSTALLATION ON A CONCRETE SLAB
1. Construct hole in floor per dimensions in Fig. 4 2nd Table 3.
2. Place plenum and famace as shown in Fig. 5.

—\ PLENUM

 AT3383

Fig. 5—-Furnac:e ona Cuncrete Slab (Non—Garage
. Installation) ‘

" Table 3—Opening Dimensions (In.)

FURNACE CASING. . |...occporrrd T : e
WIDTH " | Heat Only | HeatfGool*
14-3/16 13-1/8° | 19-B/8 19-7/16
17-12 18-7/16 | 195" 18.7/18
oA g-7m | 1e-58 19-7H8

* These dimaensions Elpply when a mode[ CE or DD Evapuratur GCoil caSil'lQ I
1o be mstalled .

v I "o

INSTALLATION ON A COMBUSTIBLE FLDOR

JCut ant frame holé -in floor per-dimensiens in” Installation
Instructions packaged with downflow subbase.

2. When compléted downflow subbase, plenur, and funace (or
coil casing when umd) ‘should be installed as- shown in Fig. 6.

Step 4—Hurizonta] Attlc lnstallation

Do not install the furnace on its back; safety control operation
will be adversely affected. Never connect return-air ducts (o
the sides or back of the fumace. A failure to follow this
warning could result in fire, personal injury, or death.

The fumace can be installed horizontally on either the left-hand
{LH) or right-hand (RH) side. A typical attic installation is shown
in Fig. 7.
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H FURNAGE
1 "(OR COIL CASING
WHEN USED)

At

. "
DOWNFLOW

SUBBASE

1 BHEETMETAL .
o PENUM

I

ATBE51

Flg E-—Furnace, Plenum, and Subhase Installed on
Goa Combustlble Floor =. -
CDNSTRUCT A WGRKING PLATFORM
Construct working platform on location where all required
firnace clearances are met. (See Table 1 and Fig. 7.)
INSTALL FURNACE..~ .
1. Position furnace in desired location,
2, Connect gas supply pipe. Bee Fig. 7 for typical piping ¢ntry.
3, Connect supply- and return-air ducts,
4, Justall field-Supplied filter retainers as indicated in Fig. 8 and
Table 4 before connecting Tetumn-air duct to furnace.
5. Install 24- % 24—11‘1 ;sheet metal. shlald on_platform in front of

all-thread rod) cuf 1o deslred length A X ‘Blgulﬂ:‘ﬂat Washet,.|

3/8 -in. lockwasher and 3/8-in. nut. Dimples are pmwded for hole

Ispace instailation is very similar to the
attie, refef to Sectm TV, The instdllation of & sheet metal shield in
front of rhe: louvered cor;tml panel is covered in Scctmn IV. For a

FAL No. 317 240 5662

Step 6—Fllter Arrangement

Never operate unit without a filter or with filter access door
removed. A failure to follow this warning could result in fire,
personal injury, or death.

Field-supplied air filters must be provided in the installation of this
furnace. Recommended filter sizes are shown in Table 4. Filters
must be comparable to Table 4 sizes and ‘rated for 600 f/minute of
face velocity. Framed filters of this type are available as accessory
items in these sizes. Filters must be installed .in 2 field-supplied
external arrangement, 25 shown in Fig. & and 9, that provides for
routine fHter removal and cleaning.

Table 4—Filter Retainer

FURNAGE GASING WIDTH FILTERS® | D
143116 - - ] (2)14X20X1 | 14-3/8
IR (@) 14X20 X9 | 13-3/8

21 - . | @16X20X1 | 1158

Step T—Gas Plplng

Gas piping must be installed i in gccordance with national and local
codes. Refer to the current edmcm of the NFGC ’

Canadlan mstallancns must be msta]}cd in accordance w:th NEC-
NGPIC and al] authormes havmg _jumschctmn

The gas supply lme should be a scpa;rate lme directly from the
meter to.the. fumace, if possible. Refer to Table .5 for recom-
mended gas pipe sizing. Risers should be used to connect to the
fumnace and to thc meter

_ Table S—Maxlmum .Gapaclty of Plpe
NOMINAL '

INTERNAL - """ | ENGTH OFPIPE (FT)

IRON PIPE | DIAMETER -|——
8IZE (iN.) Ny | 10 | 20 | 30 | 407 s0
72 . |. .0822._ | 1756 | 120 | e7_| B2 | 73

08247 | 880 7§ 26O .| 200- | 170 | 1561
 1.040 | 880 | 485 | 375 | 920 | 285
1,380 {1400 | -960"| 770 |60 | 680
“A.610 - 2100 | 1460 | ~1180 | 990 | 900

* Gubic t.of gas per br for gae pressures of 0.5 palg. ('l:i-ln we) or fesg, afidf #
prassure drap of Q. 5—In wo (based on a 0.680 spemhc gra\nty gas) ‘Raf; Table
C~4~ NFF"A - 1992 0o TR

gas valve and exte:ncl a rmmmum Df 2 in. Dl!tSldE:l 'the fumélce
casmg R R "

Use 'the ‘proper length of-pipes to avoid stress -on gas M
control manifold. A failure to follow this waming cotld result
ina.gas leak causing fire, explosion, personal injury, o death. -

Usa a backup wrench at the fumacc Bis Control when‘ .
connecting the gas pipe to the furnace to ﬂ.VDld damagmg Eas
controls ‘or manifold.

P. 006/020
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LINE CONTACT ONLY PERMISSIBLE BETWEEN

LINES FORMED BY INTERSECTIONS OF

THE TOP AND TWO SIDES OF THE FURNACE

JACKET AND BUILRING JOISTS,
STUDS, OR FRAMING.

SEDIMENT TRAP

FAL No. 317 240 5662

P. 007/020

AB2178

Fig. 7—Typical Attic Installation “

“-;{‘ iR M-H_"_‘
e
,5=; @ -
AIRFLOW d e
12 occble
, :41\!' o D

. G e

FIELD-SUPPLIED .. ‘
FILTER RETAINERS '
' AB2173

Fig. 8—Horizontal Fifter Arrangement ="}

frfinie § oo

'

Mever purge a line irto a combustion chamber, Never use
matches, candles, flame, or other sources of ignitioh to check
‘for -gas Teskage. Use a soap-and-water ‘solution to-check for
-gas leaks, A failure to follow this waming-could result-in fire,
explosion, personal injury, or death. ‘

Toint compounds (pipe dope) sholid be applied sparingly and only
to the male threads of the joints. This pipe dope must be resistant
to the action of propane gas, '

’

Install an accessible manual shut-off valve.upstream of thesfurnace

- gas controls and within 72 in. of the furnace, A 1/8-in. NPT

pligged tappiiig, accessible -for "test gage ConncCliofi; fnust -be
installed immediately upstream of the gas supply.connection to the
furnace And-downstream of ihemahiil shut-off valve. Place a
ground joint umion between the gas ‘control manifold and the
manual shut-off. T

«Insta[l”a‘sedimgnt trap in the riser leading to the furnace, The trap
can be installed by connecting a tee to the riser leading from the
fumnace. 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.)

INSTALLATION 7 =
POSITION \ /
OF FILTERS N /

. BETURN-AIR =
e d IBLENUIM

‘_\‘;‘"‘ -\_\_ v .
=
: e
"ACCESS DOOR - | E=ii== =]
| e e
LS|

'Flg. 3-—Downflow Filter Arrangement

Piping should be pressure tested in accordance with local and
national plumbing and gas codes before the furmace has been
attached, If the test pressure gxceeds 0.5 psig {14-in. we), the gas
supply pipe must be disconiected from the fumnace and capped
before the pressure test. IF the test pressure is equal to or less than
0.5 psig (1 4in. we), close the ianual shut-off valve located on the
gas valve before the test. It is Fecommetided that the ground joint
union be loosened before pressure testing.

After all connections have been made, purge the lines and check
for gas leakage with regulated gas supply pressure.
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SEDIMENT
TRAP

]
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—

LINION

P Py ey

ABGH14

Flg 10-Typlcal Gas Plpe Arrangement

Step: B—Elec:trlcal Gnnnectlons

115-v WIRING

Refer to; the umt ratmg plate or Table 6 for Eqmpment ‘electrical
requlrements "The control:- system requ]res an earth ;ground for

Do not connect alummum wms batween dlsconnect swm:h
and furnace: Use only COPpPEr Wire, .

Make all electrical connections in accordmce wn:h the ‘cuprent
edition of thé ‘National Electrical Code (NEC) ANSTNFPA
70-1993 and any local codes or ordinances that might apply. For
Canadian installations, aJl electrical connections must be made in
accordance with Canadian Electrical Cotle CE5A C22.1 or authori-
ties having _]unsdu:tmn o

NOTE: Froper polamy mpst be. mamtamad for 115-v wiring. If
polarity is incotrect,’ thejfumaca ccmtrol status. TED w111 flash
rapidly and. prevent heatmg opexatmn

]The cabmet must have an umnterruptec[ pr unbroken gmund"‘?
sccording to NEC ANSINFPA, 70-1993 and Canadian Elec-

injury if an- electncal fault shonld decur. This may consist of

electrical wite of.conduil agproved for electrical ground when
: ‘mst&lled in accmﬂanc:;: with existing electrmal cocles Dcr not
“se gas p]pmg as ant electrical gmund e

24-V WIRING - wpeevge 2 e

Make fidld 24-v connections at the 24+ terminal block, (Sce F]g
11.) ‘Connect termingl Y as shown in Fig. 12 for proper operation
in cooling mode; Use AW‘G No 18 cc:cior-coded copper: thermostat
wire anly. " '

When ‘the furnace is installed i’ the hofizontal position with RH
discharge air, T w1 rconnectlons cail be rnadc E:asu:r by
removing the 2 contral "hox mounting screws and ‘turning the
caontrol box so that the 24-v screw terminals are visible. Be sure to
reinstall the contrcl box after the connections are made.

""tncal Code C8A 0721 arlocal codes to' minimize’ personal 1

FAL No. 317 240 5662

on l:he main control. Any 24-\' electrical shorts during installation,
service, or malnténgnee dould .cause this fuse to blow. If fuse
replacement s réquired; use' ONLY a 3-amp fuse. The contrel will
flash code 24 when the fuse needs replacement.

BLOWER
SPEED
CONN
TERMINALS

o 3-AMP
@/“ FUSE

LED -
1/ DIAGNOSTIC
LIGHT

TWIN / TEST
TERMINAL

HLIM -
" HUMIDIFIER
. {24-VAC 05
MP MAX)

24-VOLT
THERMOGSTAT
TERMINALS

EAG - ELECTRONIC
. AIR GLEANER
(115-VAG 1 AMP MAX)

. L A94125
Fig. 11—Control Genter
ACCESSORIES™
1. Electronic’ mr cleaner (EA
A terminal’ bloclc (EAC—fl
connection. :(See Fig.
115y, T-amp m'aximii
2 'Humldxfier (HUM}

Screw tennmals (HUM-I ‘and COM} are pmwdcd for 24-v
humidifier connection. The términals are encrgized with 24dv,
0.5-amp maximum when the gas valve is énergized.

Step 9—Venting
GENERAL: B

For conventmnal Category 1 vertical venting, refer to the enclosed
Installation " Instfuctions,~GAMA. Vénting table “for “Category-1

nd '-EAC 7) is provided-for EAC
“The tetthinals are energized with
q@oto,r qpc:ratmh

fumaces and QUIK VENT™ table for Category . I fan-assisted
furnacba ','['he ‘horizontal portion.. of .the wenting .system :shall
mamtam A minigouin. of 1/4-inipwand: ﬂqpe {Per; lmea.r ft; (awa}r
from fumace), and it shall be ngldly supp itted: F 5t

the vent laEeI on the top platewof the fumace Thxs k1t MUST be
used for Cate:gory III ventmg Refer o’ the kit instraétiofis for

DG) NDT install a Category JII vem systam wlthout the

. fcosssery . conversion kit. (Category IH -vents without dhe
accessory kit will havs nu1sance shutdowns op draft safe- .
guard switch - and may cause vent andfurnace componem .
faiture, re:sultmg in proparty damage personal mjury, or |
death,

Only Special Gas Vent pips (hlgh tempemture plastic rated for
480°F) listed per UL 1738 for Category IIT appliances may be used

P. 008/020

~The 2¢v mrr:uxt confains an automotive-type, 3-amp fuse locared
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¢ ==——FIELD 24-VOLT WIRING
~mwm FIELD 1154, 208/230-, 480-VOLT WIRING
an—— FACTORY 24-VOLT WIRING
~—— FACTORY {16-VOLT WIRING

1-5TAGE
THERMOSTAT
| TERMINALS

FIELD-SUPPLIED

FUSED DISCONNEGT

FOUR
WIRE
TWOWIRE
. HEATING.
ONLY X,
w1510
B G o
115VOLT FIELD- | AUXILIARY
SUPPLED | J-BOX )
FUSED CONTROL T
DISCONNECT B BOX @~ ___________
24-VOLT | |
TERMINAL{ - ¢
BLOCK |
"_FURNAGE

PR

Flg 1 2—Heatmg and Coulmg Apphcatlon Wmng Diagram With 1-Stage ‘Thermostat and Gondensuﬁg Unit
_Table 6—Electrical Data B

S (‘:'

208230~ OR
-\40voLT
— {THREE
_| PHASE

NOTE: Oonnemv-termmal as ‘
Co- shown for proper
operation.

e
e "“}SINGLE
$-p=o-==g-——-——JPHASE

CONDENSING
UNIT
— TWO ..
WIFIE NOTE ifanyoftheunglnalwlre TR
v assupphad must be raplaced, use -
same type or equwalent wira.

‘A93378

UNIT VOLTS— |- v .DPEHAT[NG . MAX MIN MAX WIRE MAX FUSE OR
SIZE HERTZ— . [+, VDLTAGE RANGE UNIT WIRE LENGTH _ HACR-TYPE
- PHASE Max* Min* AMES GAGE ' FTE - GKT BKR AMPSt
065-08 THE—60—1 4. 127 104 6.0 14 4 15
065-12 116—B0—1 ' ‘427 104 11.0 RV a3 15
085-12 115—60—1 A27 B ,'1,04“;;, 12,0+ Ad . g a0 i5
105-20 115~b0—1 127 104.. 135 - w2 co -0 o33 20

* Parmissitle limits of the vollage ranga at whlch the unit .will - nparata saiISfactorlly

(in C!anada, Type BH Gas Verit System per ULG- 5536 M1985). -f
See accessory kit instructions for allowable part’ ‘numbers of vent
pipe and fittings.

“Whien this furnate is converted to Category 1T, 4t must:have -
its own dedicated vent, DO NOT commeon vent with any-ather
_appliance. Commen venting with other appliances will result .
in spillage of flue gas and failure of vent system, whlch may .,

canse property damage, pe:rsonal injury, or death.

A gastight heat dmmpator candensate dréiifi tube and “Elamips,
condensate frap and mioufiting “bracket, and Hraft safeguard modi-
fication'plate re’ provided in’ the Kit. Ne substitution for any of the
components may be madé whei installing furnace with a Category
IIT vent system.

Table 7 lists the reqmrﬁd vant size for furnace sizes.based on
high-fire dnput, Refer to the furnace rating plate and Table 7
to determine size of Spemal Gas Vent pipe. An mcorrectly
sized vent may cauwse inadequate wind resistance, poor
operation, or vent failure. Vent failure may result in property
damage, or flue gas spillage, resulting in personal infury or
death.

R

| féb,lé 7—Vent Pipe Size*

HIGH-FIRE INPUT (BTUH) - PIFE'DIAMETER
- 6500084000 - 3nh. -
.- '568;000——105,000. . i ve| e e AT

* Only. Gsitagur% IIt convarsion kit speclﬂed on furnace and pipe size:listed for
furnace input shall be used,

All joints in the vent system betweetn vent system and heat
dissipator and between heat dissipator and furnace, must be sealed
airtight” with only - thé “high témperature RTV spécified by the
Special Gas Vent pipe ininufactuter. The accessory kit contains
provisions for vent-condensate drainage. Drainand trap MUST be
-mstalled ‘per Kit mstructmns Incomrect drdin installations may
cause Tuimace. component “failure. Fufnace instaflations in uncon-
ditioned spaces where temperature may fall below 32“1:" REQUIRE
freeze protecuon heat. tape on condensate trap.

I'I'IGH TEMPERATURE PLASTIC, SFECIAL GAS VENT IN-
STALLATION o S

1. Cuttmg

DO NOT .cut with power saw. Doing this may cause
immedjate or eventual crackitlg or shattering of pipe. DO
WOT cut or alter fittings.

a. Hand cut piping with a sharp saw. Saw blade must have at
least 24 teeth per in.
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b, Cut pipe squarely, Use of 2 miter box when cmtmg plpe is
recommended.
2. Adhesive Joining o
Pipe and fittings are joined together nsing high temperature
RTV adhesjve/sealants. Use ONLY adhesives listed by.-vent
manufacturer. Do not use any other adhesives or sealants. Do
not use solvent cements, Do not drill holes in pipe or fittings.
Do not pie sheet. metal ch other types of screws 1o join plastic
piping or ﬁttmgs Do not use rtvets to Jom plpmg or fittings.

Before applymg sedlant, plpe: ends st hé smooth and clean.
a, Apply mitimum 1/4-in. bead of adhesive/sedlant entively
around pipe 1o more than 1/8-i m from end.

b. Push pipe snd ﬁttmg tegether while twisting pipe into
fittmg S

c. Inspect Jmnt fer complete ses.l Full curmg of Jomts takes
24 hrs ‘

..'

‘,"A wnnnme

Failure to ensure- comp]ete seal of all Jmnts betwecn furnace,
heat dissipator; vent pipes, and fittings will allow spillage of "
. flug gas, Whteh may result in perscnal injury or death.

“inspegt’ est:h Jomt after .the: adheswe/sealent thas:cired 0
ensure that all joints are sealed. Reapply adhe:swef'sealant to

3, Ve‘ttt i .
Mtn}mum vent- meugth is 3 ft=of stratght ._pe,
Jotig-taditg” (swetp) elbow™ o ‘eguivalent, tondetisate ‘draitt,
assa:mbly, ‘and termination (coupling and” ‘bird- "sgieen),

one 90

R

" termination (coupling and blrd ‘screen).

Length and number of clbows may beadjusted according to -
equivalent ft of pipe for fittings shown in Table &,

Example If adding an additional 90° longaradtus (sweep)
elbow in &' "'“dlameter vcnt system maxsmum vent

EQUIVALENT FT OF FIFE -
, ) [3-In Diamatar | 4-In. ,Ciametér
80° Elhow il 17 o " UNJA
80° Long—HadIus {Sweep) Elbew -
G )
! Tes'Used as Ebow . | . 10 - .- 10
Tee Used as Tarmination 5 5

N/A—Naot Applicable

draift ‘tee '1/4-in] per--ft. "Phe'horizontal ni etwein the drain
tes and the furnacémust also slope towaiids the drain tee. Vent
- gystem must b’ supported atleast every 5 ¥ and at avery

elbow on henzontal Juns.

Vertical ruus must be supported at least every 10 ft by
supports listed by vent pipe manufacturer. Frame the floor

FAL No. 317 240 5662 10/020

opening using lumber which is dimensionally eonsistent with
structural members. Framing must be level and must provide
required air space clearance to pipe.

4, Vertical Vent Termination

Where vent passes through roof, a [isted flashing and storm
collar must be used to maintain required clearances and to
keep weather out. Framed opening must be large enough to
maintain required airclearance teking into account slope of
roof. Install flashing and storm collar as directed by vent
manufacturer. Vertical termination must be at least 2 ft
horjzontalty from rodf surface, at least 8 ft away from any
vertical wall, and must extend above moof as required in kit
instructions. Vents extending 2-1/2 ft or more above roof must
be securely guyed or braced according to vent manufacturer’s
Installation Instructions, Terminate with a coupling and a bird
SCITETL

5. Horizontal Vent Termination

Table 9—Hnr|zontal Vent Termination

Sk - Clearanees
. CLEARANCE (FT)
LDCATFPN U.S.A. | Canada
. Above antlelpated snowdepth, .. | ....1 1t
" From mechanlcal fresh airintake ™~ | ™ {7 i
.+ ° .Forfurnaces with an Input eapaelty
-.--le%s than 100,000 Btuh from. any. . -
nonmeehanleal air supply (suchas-- | - 1
- Hoor or wlndew)}_or ombustlon-alr - .| "
o . 4 balow .
pening . :
- - 4-horizontally ———
" For furneees W|’th an lnpu‘t eapae[ty S dbove 1
“*—graater than ‘100,000 Bl from any - ’ :
© -nonmechanleal alr- supply -(such-as- - =3
door or, wmdow) or: comhusthn-alr A e
] npenm_g ‘ L o
‘From service regulater vent eleetrle T Bt
_and gas meters, and relief equt_pmeﬁt o ' v
" Above grade when adjacent to public 7 7
walkway

10

* Horizontal distance.
118 'in. sbove toof surface in Canada,
¥ 96 In. to eleghic mater.

NOTE: Do.not locate the vent -ferminsation close to. shrubbery.

‘Flue gas -may stunt grewth Dr k'11-~sl‘lrub Combustien preducts
: J‘fﬂCES “Bealing "of
a t:Qrmston Jesistant- matenal

:tshleldmg of cxposet:! surfaees wlth
-may be required in these-case

NOTE‘ In IS A vert must te:rmmatc 3 1t above any mechemcal
ﬁ'esh Air mtalce within “10°ft. > ERRCEE

I PR = TR TR AL TR

After vent. system is. mstalled,,mspeet all joints! and. supports..If all
jointsare ;gecute, “fully seatec[ ‘and" well supported by - straps,
fumaee TTEY be started ad‘]usted per: furnaee Installation Instruc-
ttons, and ‘plaged nto ‘operation. See vent pipe.r msnufacturer ]
Instaltatlon Instructions. Lure time. js. requtred before Opﬁratmg
furnace.

The ‘furnate fust hive 2 115-v ‘power ‘supply preperly éonnected
and grounded. Correct polarity - mttst be mamtamed to ‘enable
operatmn ' S
The Zas service pressure must not exceed 0.5 pStg (14-m wc), but
be no 1e55 than 0.16 pslg (4 5-in. wc) ) .
Thermostat wire connections at R and WIW] are thc minimum
required for gas heating operation. COM, Y/Y2, and G are

LT
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required for cooling, heat pumps, and some clock thermostats.
These must be made at the 24-v terminal bloék on the control. (See

Fig. 11 and 12))

Before operating the fomnace, check each manual reset switch for
continuity, If necessary, press and refease the button to reset the
switch.

This furnace is equipped with 2 manual reset limit switches in
the gas control area. The switches will open and shut off
power to the gas valve if a flame rollout or an overheating
condition oceurs in the gas control area. DO NOT bypass the
switches. Correct inadequate combustion &ir supply, compo-
nent faflure, testricted floe gas passageway, and reset the
switches.

SEQUENCE OF QPERATION
Tsing the schen'latic.diﬂgram follow the sequence of operation
through the different modes. (See Fig. 13.) Read and follow the
wiring diagram very carefu[ly

NOTE: Ifapower mtermptmn eccurs during a "cal] for heat," the
control starts a 90-sec blower only on period 2 sec after power is
restored if the fhﬁrmnstat is still. calImg for gas heating. The red
LED flashes code 12 clurmg the :90-sec "period, after which the
LELr will beon: commuously -as.long.as no faults are detected.
After the 90-sec period, the fumac: responds to the thermostat
niormally. ‘

The blower ,dc»or must be mstalled for power 'to be conducted
through the b]ower dour interlock switch TLK :to the fumace
control GPU, .transformar TRAN, inducer motor IDM, blower
miotor ELWM hot surface lgmtor HSI and gas valve GV.

‘1. Mesting” Mode

When the iwall thermaostat "calls for heat,” the R-W1 cirguit
closes.: The‘fumace control pm‘forms a‘self-check, verifies the
low-heat.and high-heat pressure switch.contacts LPS and HFS

are open, and starts the indncer motor IDM.

a. Indl,icef-j\prepurge -period—As the inducer motor IDM
comes up toespécd', the ‘low-heat and high-heat pregsure
switch contacts LPS and HPS close to begin & -13-sec

. prepur%e Penod ]
b. Igmtor warm-up—At the end of the prEpuIge period, the
. hot(surface ignitor HSI is energized for a 17-sec ignitor
warm-up period;

c. ‘Tridl-for-ignition sequence—When the ignitor warm-up
period -is completed, the main gas valve relay contacts
MGVR-1 and.-2 close to energize the gas valve solenoid
GV, the gas valve opens, and 24-v power is supplied for.a
field- mstaued hurmidifierat terminals’ HUM and COM. The
gas valve sqlenmd GV pm—mits gas flow to the bumers
where it 'is 1gmtect Af‘ter 5 see, the ignitor 'HSI |s dé-
energized, and a 2-sec. ﬂame—pmvmg period I;)ngms i

If the hlgh~heat pressure switch HPS fails to close: due t0.a
high. wmd condition and the low—-heat Jpressure swn;c:h 'T:P3
closes, the furnace operates at Jow-heat gas flow rate until the
wind subsides and the high-heat pressure switch closes.

d. Flame-pmvmg—When “the bumner Hame is proved at the
flame-proving sensor electrode FSE, the control CPU
begins the blower on delay period and continuas to hold the
gas valve GV gpen. If the burner flamie is not proved within
2 sec, the control CPU closes the gas valve GV and repeats
the ignition sequence for up to 3 more trials-for-ignition
before going to ignition lockout. Lockout is reset automati-
cally after 3 hrs, or by momentarily interrupting 115-v

FAL No. 317 240 5662 P 011/020

power to the furnace, or by interrupting 24-v power at
SEC! or SECZ to the control CPU (not at W/WI1, G, R,
ete), Opening the thermostat R«W circuit will not reset an
ignition lockout.
If flame is proved when flame should not be present, the
coniro] CPU locks out of gas heating mode and operates
the indvcer motor TDM until flame is no longer proved.
e. Blower on delay—If the burner flame is proven, 45 sec
after the gas valve GV is opened, the blower motor BLWM
is energized on heating speed. Simultaneously, the EAC
terminals EAC-1 and FAC-2 are energized and remain
energized as long as the blower motor BLWM is energized.

T. Blower off delay—When the thermostat is satisfied, the
R-W circuit is opened, de-energizing the gas valve Gv,
stopping gas flow-to the bumners, and de-energizing the
humidifier terninals HUM and COM. The inducer motor
IDM remains energized for a 5-sec post-purge period. The
blower motor BLWM and EAC terminals EAC 1 and
EAC-2 remain energized for 135 sec. R

2, Cooling Mode

(See Flg 12 for thermostat connections.)

&, The thermostat closes the R to G-and-Y circuits. The R- e
circuit starts the outdoor unit, and the R to G- and-Y circujts
start the furnace blower motor BLWM on high-cooling
speed.

b. The EAC Lermmals EAC-1 and EAC-2 are encrg:z&d with
113v when the blower motor BLWM is operating.

c. When the thermostat is satisfied, the R to G-and-Y cir-
cuits are opened. The outdoor unit stops, and the furnace
blower motor BELWM continues operating on the high-
cooling speed for an additional 90 sec. g

3. Cmtmuous Blower Mode

‘g When the R to G circuit is c]ose:d by the thz:nnostat the
blower mptor BLWM operates.on low speed (identical to
.-1ow~cooling "gpeed). Terminals BAC-1 and BAC-2 ame
energlzeﬁ as lcmg as the blower motor BLWM is energized.

b, Durmg a "call for heat," the blower motor BLWM stops
‘.-durmg lgmtm’ warm-up (17 sec), ignition (7 sec), and
© Blower on dﬂlay (45, 5e0), _allowmg the fumnace heat

e exchangers td-heat up. qulckly .

G The blower motor BLWM: Teverts to continuous b]ower
- gpeed after ‘the heating cycle is completed. In gas-nheat

‘ mode, the furnace -contro] CPU holds the blower moter
' BLWM at heating speed during the blower off delay period
before feverting to continuous blower speed. .

‘d. When the thermostat Yealls for cooling," the blower motor

. BLLWM operates on cooling speed. When the thermostat is
satisfied, the blower motor BLWM operates an additional
2 see of cooling speed before revertmg back to eontinuous
blower spzed : -

e. When the R to G circuit is opened, the blower motor
BLWM continues operating for an additional 90 sec if no
other function requites blower motor BLWM operation.

4, Heat Pump 'Mbde _
NOTE: An accessory interface kit is required with single-speed
heat pumps. See interface kit-Installation Instructions for single-
speed heat pump thermostat and interface connections.
a. Heat Pump Cooling

(I.) The thermostat and interface kit close the R to
G-and-Y circuit to stant the furmace blowsr motor
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BLWM on cooling speed. (NOTE: The Y input to the
fumace control 15 necessary to provide adequate cool-
ing airflow.)

(2.} The EAC tarminals EAC-1 and EAC-2 are energized
with 1{5v when the blower motor BLWM is operat-

. ing. ‘

(3.) When the thermostat iz satisfied, funace blower motor
BLWM continues operating on cooling speed for an
additional 90 sec.

b, Heat Pump Heating

(1.) The thermostat and accessory Interface kit R to G-
and-Y circuits start the furnace blower motor BLWM
on hest pump heating speed (identical to cooling
speed).

{2.) The EAC terminals EAC-1 and BAC.2 are energized
with 115v when the blower motor BLWM is aperat-
ing. oL .

(3.} When the thermostal 1§ satisfied, the furnace blower
motor BLWM continues operating on the heat pump
heating speed for an additional 90 SEC.

5. Defrost Mode

8. When the .\fumé.ce::ncontrpl .R.j,to.“W/W.lnand-fi’[Xz circuits
are ¢losed, the .famaee . control CPU-continues blower
motor BLWNI- operation -at the heat pump heating speed
until the end of the prepurge period, ther, shuts off until the
end of tha HSI :gnitor 01 pcrmd (22 scc)

b, thqllnstglledrlwlth a hl‘:g_t_pump_. the .fymace contml CPU
antorhiaticdlly holds the blower off titiete 22 se¢ during the
HSI ignitor-on:periodl. After 17 scc.of the HSI ignitor-on
period, a irial—ffprfig‘nitibﬂ_ sequence. gcours 85 described
above for gas. héatmg After flame s proved and without.a
blower on delay, the blower motor BLWM then operates
on heating speed durmg defrost. -

c. When fumace ‘control R to W/W1 cxrcmt is opened the
_fumace control CPU begms the normal mc!ucer pust-purge
period, and the blower motor BLWM remams on for Lhe
blower off de:lay period. If the R G circuit remains closed,

Compopent ; test~—The filrnace ‘featurey W l:omponent test
ystemto help diagnose.a system ‘probleni ‘in"the icase of &
component fajlure. To initiate the component test procedure,
ensure that there are no thermostat -inputs.to the congrol and

that all time delays have expired. Short the TWIN/TEST
terminal to ground or COM for 1 to 4.5ec. See Flg 11 for

terminal locations. E— =

FAL No. 317 240 5662 P, 013/020

2. Adfter all connections have been made, purge the gas lines and
check for leaks,

Never purgé a line into a combustion chamber. Never use
matches, candles, flame, or other sources of ignition to check
for gas leakage, Use 4 soap-and-water solution to check for
2as leaks. A failure to follow this waming could result in fire,
&xplosion personal injury, or death.

3. To operate furnace, fo]]0w procedures on operating instruction
Jabel attached to fumace o
4. With furnace -gperating, set thermostat below room tempera-
ture and phserve that furnace goes off, Sat thermostat above
reom temperature and observe that furnace restarts.
ADJUSTMENTS
1. Set gas inpui rate.
The gas input rate must be set for both high and low fire. Each
adjustment iz made mdependently atthe gas conirol regula-
tors,
There are 2 methods of adjusting the gas input rate. The
~preferred method is by using Table 10 and following instrue-
-tiens in item a. The second method.is by. clecking the gas
meter and fellowing instructions in item b.
The procedure in item b. must be used for altltudes above
2000 ft.
The gas contrdl regulators have bien nominally set for 1.5-in.
" we for low fire and 3.5-n, we for high fire for natural gas.

_a. Check gas input tate using Table 10,
(1) Obtain average yearly heat value for local gas supply.
(Z.) Obiain average yearly spccif’c gravity for local gas
.. SUPPEY. e
(33 Verify fumace mod¢1 Table 10 can only be vsed for
- model SSSMA Furnaces.

(4)” Check 'and -verify orifice size in furnace, NEVER
ASEUME THE QRIFICE SIZE, ALWAYS CHECK

the blower motor BLWM mve::rts to contifions Dpe:ratmn ANDVERIFY.
START- UPPRDCEDURES s {3.) Find natura] ges heat-value and spemﬂc gravity in
Tabla 10,

(6.) Follow heat value and specific gravity lines o point of

intersection, Find orifice size and manifold pressure

© settings for proper operation at given natural gas
conditions on’low and high fire.

EXAMPLE:
“Heat walve = 1025 -Btu/eu ft

NOTE: The component test faature. will not operate if the control

is recewmg any thermostat sxgnals ang until all time delays have
expired. ‘
The compcnent test sequenm is as follows:

a. The furnace contrql checks ltself, operates the inducer
motor on low speed for 7 sec and on high speed for 7 sec,
then stops

b. The hot surface ignitor is then anerglzed for 15 sec, then
de-energized.

Specific gravity = 0.58
Therefore: Orifice No. 44 *
Manifold pressure 3.3-in. we on high fire and
1.4-in, we on low fire.
* The furnace is shipped with No. 45 orifices. Therefore, in
this exartiiple all main burmer orifices must be changed and
the manifold pressure must be adjusted.

(7.) Proceed to term ¢, to adjust manifold pressute,

L c. The blower motor operates on contindous fan speed for 7 b. Check gas input rate by clocking gas meter for low and
(;_) sec, then stops. ' high fire.
d. The blower motor operates on gas-heat speed for 7 sec, {1.) Obtain average yearly heat value for local gas supply.
then stops. NOTE: Be certain heating value used for caleulating is correct for
e. The blower operates on heat pump cocl speed for 7 sec, your altitude. Consult tocal gas utility for altitude adjustments of
then stops. gas heating valuoe.

13
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Table 10—Model 585MA Orifice Size and Manifold Pressure for Correct Input Rate
(T abulated Data Based on Altltude Up to 2000 ft and 21,000 Btuh High Heat/13,500 Btuh Low Heat Per Burner)

Ny =N IR _SPECIFIC GRAVITY OF NATURAL GAS
EAS HEAT VALUE — g5 | 060 5 0.864 066 068 0.75 0.7z
{BTUV/CUFT} [0 | "Haat |Od[ Heat |Od] Heat |Or| Heat |Ori| Heat |OH] Hest |Of| Heat |or| Heat
voo o nei e 1N, PHighfLow | No. | High/low ) No. | High/Low | No. | High/Low | No. | High/Low { No. | High/Low [ No. | High/Low ¢ No. | Migh/Low
EFEEE N - ‘ 40| 3213 . 38 | 3213
L O O L B E N ES At B A PR vl B 2NS a0 aad lao | sena
: N : | e N5 | Baie A 3815 | 41| a7ns
pme b s aml wan a T | omoaga |41 3218 [ 41[ 33304 [41] 3.4/1.4 |40 3213 |40 3314
BIE . |42 3RS 42| 3314 142 8414 s | Blens | an| 37715 |42 | 386 |41 | 8544 | 41| 2615
890 43 [ 3816 (2| 323 (43| 3804 42| sans | | S8 14 ggﬂg a ggﬂ‘é ) ggﬂﬁ
905~ |43 | B7/15 {43 | B8NS [ 43| 8213 |4z | BoMa |4a) aana |41 223 [4T] AL a1 o
020 |43 065 |43) a7AE 48] 3e6 (42| 8218 |42 | A |4z | sang |4 [ 3208 T4 [ 3303
838 43| 3an4 |43 | 3ens.| 43| a7ias 43| ssns |4az| s2na |42 3ana7| 42| sana 4| s
W w48 | BANA | | acn s 148 s, .‘ - B T a4
o0 | e |42 38ma |8 aens [4a| a7ns | 4a | aens ez sans a2 sena | a2 | aana
C ame 431 3.2M1.3. | 431 8814 [4a] . ) T4 | e s V4.
085 a4 |.o7E 1 44| 2o (4] 3514 |43 0615 |43 | azis |a3| sans |4z | 3ens |42 | 3314
A WA :_;r‘, :l: N 43 . 3-2”-3 . 43 3-4”-4 - . . I
080 || sens | ) 350% |4a| Sans |42 asna e | asns |as | a7is (48| sans |4z | s2a
995 3410514 | 44| a5 [aa | 213193 ) B4 431 5514 43| seima |4s | a7 |4a | asns
1010 |44 | 3414 | 44| 3514 | 4. Al b g?ﬂg b Jg:gﬁg 43| 3514 | 43| 8615 | 43| s71s
T T P o 'u:-‘,d.‘;“‘.,';."__ ‘_;"‘,”‘-' ] 43 an/q1 43 3_.3[,1'3 . 43 3.4”‘4 " N
1928 o] My BSAA AR B4 40 35N 4a | Bienis | ad | 8705 | 44 | Bams .| 3| 3614 45 815
-1 ' o 43 BB |43 AA1A |48 | A
1040 NS | an) 98NS | 41BN |44 ] IBNA T 0] Beins |44 | 3T | 44. e | 43| 3614
o e | are ad | a e aa : PPN .3 .|48;].381.4 143 | B4/14
o0 TS5 Y |45 | BE6. | 48| BEMA 4] B34 |44 | diman s ] LR e | S
yare A 4ABRTAE | e wai s [ aa S0 | dd 43 32/18 43| 33/14
1670 1 | sore |45 38 |4a| 208 |4 | sy |aalisana e pasna. g S8 148 ] 814
450 3615 | . T NN T e |43 ] 22113
voooss. e[ R ST0E 146 8715 a5 | aane |4e| s2ns [4a | sana |as]| sana |4 | ssns | 43| 3213
B[ 5814 |45 368 T : :
2100 L ag| senis .l as | amie. | 45] 3718 |45 | amie | 44| danms (44 sarna | 44] 344 |4a | 0805

.7(43 Close R tQ W/Wl to; start, fumace in hlgh fire and let
‘ tin Tor 3 minutes. L
f - (5.) Measure time (in sec) {for gas ngter to- camplete 1
: revolation. ‘ S SN
, ) (6) Refer to Table 1y for ot e of £25 ];M:r hr.

a 1) Muitlply gas rate (cu ft/hr) by heatmg value (Bitu/cu

e i T R . EEL

EXAMPLE, =~ 7 _ T

Btu heating input = Biu/cu ft X cu fihy
He:atmg value of gas = 1070 Bewcu Tt

Time for Trevolution of 2-ci ft dial = 72 sec
Gas rate =100 cu fv'hr (from Table 11)

Bitu heating input = (00 X 1070 = 107,000 Btuh

(8.) Temporanily<lisconnect.the gray wire at the high-heat
- pressuresswitch HPS and repeat items (3.) through (7.)
for low fire. Reconnect gray wire when finished,

14

DO NOT rE:anI bumer cmﬁcns Impmper drilling (burrs; out
“of roand, etc. ) can cause excessive burneroperating noise and
-‘:?:mxsdlrec:tmn Df 'bumer flames. This could result in flame
::-Jmpmgement on bufners and heat exchanger surface&s, Ieadmg
to potenttal failuras. NN

T

"“(9 ) Weasuted gas inputs should equal low> and hxgh i‘" ire
frtovpag mputs ofl unit ratmg ‘plate, 42 'percent.

(10.) Proceed: to 1t¢m C tn adjust mamfold pmssure
c. Adjust gas mput

(L ) .TumperR 10- WfW ito c:aI] for I'ugh gas “heat. (See Fig.
o

(2.) Remove gas. control rﬁgulator adjustment seal CApS.
(See Flg &)

{3) Tuin high-fire adJustmg screw (5/64-1n hex Allen
wretich) counterclackwise {out) to &ecrease mput rate
or clockwise (in) to increase rate. When adjusting
input rate, DO NOT set manifold pressure less than
3.2-in. we or more than 3.8-in. w for natural gas, If
manifold prassure is outside this range, change main
bumer orifices,
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Table 11—Gas Rate (Cu Fi/Hr)

ZECONDS SIZE OF TEST DIAL SECONDS $IZE OF TEST DIAL
FOR 1 1 a 5 FOR 1 1 o 5
REVOLUTICN cou ft ou ft cu ft REVOLUTION ou ft ou ft ou ft
10 380 720 1800 &0 72 144 380
11 ‘ az7 655 1636 &1 7 141 355
12 300 BOD 1500 52 ' 69 138 3448
13 277 555 1885 &3 .68 136 . 340
14 257 514 1286 54 67 . 133 333
15 240 480 1200 65 85 : 131 327
16 226 450 1128 2174 B4 128 gl
17 212 424 ] 1058 57 63 128 318
i8 200 400 100 58 82 124 310
19 158 379 947 50 61 182 305
20 180 360 200 60 &0 120 300
21 17 343 857 82 58 118 280
22 164 327 818 684 56 112 281
23 157 313 783 66 B4 109 273
24 150 300 750 63 . 53 168 286
Fi ] S 288 720 70 51 103 257
26 138 277 692 72 &0 100 260
27 . 138 287 667 T 4B g7 243
28 128 28T . . 843 76 47 96 237
29 124 = 621 75 46 , yz 231
a0 100 240 600 80 T4 B an 225
31 | - - S 481 82 44 &8 220
an ita - Tobag 583 a4 43 86 214
a3 100 o oms 545 86 42 a4 - 200
94 - ;o | 0B 4 |, 21220 0 52O as 41 g2 205
35 108 208 514 a0 40 80 200
kL] ) A00 . o femde n200 - RO -1 IO 82 . a9 78 186
a7 o7 105 T -Y o4 ag 76 100
as a5 180 474 98 - . 38 75. ‘ 188
3o g2 s ..o 1885 ¢ 462 88 a7 74 184
a0, | 180 460 o, © 0 oag 72 ©o180
B 7 B I . 176 | 439 102 v 35 I 178
42 . 1 1= 172 428 104 a5 515 173
43 a4 167 418 106 34 68 170
a4 B2 164 4009 108 33 &7 167
45 B0 ' 160 | 400
46 78 157 3
4 75 153 3483
48 75 150 ars
40 73 147 ‘ | 387

{4.) Disconnect gray wire from high-heat pressure. switch
HES to place furnges in low-gas-heat .gperation for

Iow-fire adjustent. | St B e
(59 Tum -low-fire a.d_]ustmg ﬂsc::raw (5/64~m thex . All&n
wrench) counterelockwise (out) to decrease-input rate
. or clockwise (in) to Inercase rate. When adjusting
input rate, DO NOT set manifold pmssum less than
1.3-in we or more than | J-in, we for natural 25, If
manifald pressure 15 outsldc this range, changc main

burner orifices.

NOTE: If orifices are changed, both high-fire and low-fire input
Tates musi be readjusted with manifold pre:ssures w1th1n ranges

~ specified in ltems (3). and (5). _
NOTE: If orifice hole appears damaged or is suspected (o have

been redrilled, check the orifice stze with a numbeted drill bit of
the correct size. Never use a redrilled orifice. A burr-free and
squarely aligned orifice hole is essential for proper flame charac-
teristics. i
(6) Remave, jumpsr on rRa-W/-Wl -after low-fire adjust-
ments and reconnect gray wire to HPS.
{7.) When-.comrect input is obtained, teplace gas control
regulator adjustment caps. Main burner flame should
be clear blue, almast transparent. (See Fig. 15.)
2. Set temperature rise. ‘
JTumper R to W/W1 to check high-gas-heat temperature rise,
Determine alr temperature rise for high fire using the follow-
ing steps. DO NOT exceed the wemperaturs rise rangs speci-
fied on the unit rating plate for high fire,

LOW-FIRE
ADJUSTMENT
ALLEN SCREW
“{UNDER CAB)-"

~ HIGH-FIRE
ADJUSTMENT

ALLEN SCREW

{(UNDER CAP)

* MANUAL
ONIQFF

\ d?HESSUH'IIi. o

MANIFOLD
PRESSURE

TAP |
AB33TH

Flg _14—Radundant Automat;c Gas Control Valve

"4, Place duct thcrmometers in return “and supply ducts as near
fumnace as possible. Be sure thermometars do not see heat
exchangers so that radiant heat will not affect thermometer
readings. This Is p&rtmular]y important with straight-run
ducts.

b, When thermometer readings stabilize, subtract retum-gir
temperature from supply-air temperature to determine tem-
perature rise, .

13
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BURNER FLAME

BURNER

MANIFOLD

FIQ 15—Burner Flame A

NOTE: If the tempcreture Tise is eutsme this range, first check:
(1) Gas input. - '
T (2.) Derate for altitide lf apphcable
{3) Remm and - supply duets for excessive restrictions
v causing statnc pressures gmater than 0.50-in. we.

c. Ad_]ust air- tempcrature Tise by adJustmg blower- speed
Increase blawer speed to reduce temperature rise. Decrease
blower speed to increase temperature rise, For high fire,
speed tap, selectmn ¢an be med-«lcw (factory se:ttmg) or
‘medshighs -« - —eer o o o =0 R

stconnect tl'le electnca’l Power before changmg the speed
tap. A fallure to f0110w this wWarming can cause peracma] injury
or death.

4. Te change motor speed selectmn for high heat (normal
heating mode'), remave blower motor ledd from control
board HIGH-GAS- HfE'.AT tefrinal.“(See Fig, 11 and 13.)

- Sefect dc;sued blower metcur speed lead from 1 of the ather

© - terminals and relcrcate 1|: tq the HIGH-GAS-HEAT termi-
-hal: See Table 11 for, Jeat calor identififation. Reccmnect
original lead to"the-PARK. ferminal Follow _this same
pmcedure for proper seleetmn Df CDDL‘B eed ‘Selecncm

Table 12—Speed Se[ecﬂon

COLOR 1. SPEED . .' - A8 SH]PPED
White ~ | C_ammon,- R .. COM
Black =~ ‘" .. High - .| HIGH-GOOL
Yellow: | MadHigh .-|" .. PARK
Blue Med-Low HIGH-GAS HEAT
Red Low* LOW-GAS HEAT

* Contirivpus fan gperafion iz low speed.

spemﬁed on the umt ratmg plate Recommended opération is -
at mldpmnt of nse range or above.

3. Bet thermcustatl heat anticipator,

The:thermostat heat anticipation'must be set to match thie amp

+-draw .of :the electrical.components in the R-W/W1 -circuit.

Accurate amp draw readings can be obtained at thermostat
16
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subbase terminals R and W, Fig, 16 iliustrates an easy method
of obtaining the actual amp draw. The amp reading should be
taken after the blower motor has started and the furmace is
operating. See the thermostat manufacturer's instructions for
adjusting the heat anticipater and for varying the heating cycle
length,

THERMUSTAT
‘TERMINALS

FROM LINIT 28V0LT
TERMIHAL BLOGK

EXAMPLE M = 0.5 AMFE FOA THERMOSTAT. SETTING

10 TURNE AROQUND JAWS
L ABUZOT

Fig. 16-—Amp Draw Check With Ammeter

NOTE: When usmg ‘an ¢letrenic therrnesrat set cyclerate for 3
eycles per ke :

CPIECK SAFETY CONTROLS

The, flame sensor, gas valve, and ,pressure switches were all
checked in the StanaUp section as part of normal operamon

1 Chec:k pnma.tydimn control.

1s'eentrel shuts off sthe combusuen cantrol system and
energlzes the c1rt:uletmg air blower ‘fnotor 4f the Tutnace
\cverheats ‘l,;;. s :~< , o
“The., prefemed methed of.. checkmg the-.limit..control .is -to
gradually block off the return air after the furnace has been
operating for & ‘peridd of at least 5 miniites. As soon as the
lirnit has shut 6ff the bumners, the return-air opehing should be
unblecked. By nsing this method to check the limit control, it
can be established that the limit is functioning properly and
will operate if thereis a motor failure.

riard swmc:h (Cate ory T Vent Instellatmns

2. Check draft safeg
w'{ ON E

tpe nt tl'_;e_safe shutdown of
the fumace durmg cc:rtam blqclged vent cond1t1ons
-2 Disconnect power. to furnace and remove vent connector
‘ .._:from fumaca outlet collar Be su]:e Lo aliow time for vent
pipe:to cool-down before removing.
b. Restore power. (o furnace and set room' thermostat above
room, iemperatare, R, .
c. After mormal . sta.rl:-up, allow fumace to operate for 2
minutes, then block flue outlet 100 percent. Furnace should
cycle off within 2 minutes :
d. Remove blockage and reconnect vent pips to furnace outlet
collaz. -

& Wait 5 minutes and then reset draft safeguard swnch
3. Check pressure sw:tches

This control proves operation of draft inducer blewer

a. Turn off lls-v power to furnace,

b, Remove control door and disconnect inducer motor lead
wires from wire harness.

. Tum on 115-v power to furnace
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. Close thermostat switch as If making normal furnace start,

If the hot surface ignitor does not glow within several
minutes and control flashes code 32, then the pressure
switches are functioning properly.

€. Tum off 115-v power to futnace,

f. Reconnect inducer motor wires, replace control door, and

turn on 115-v power to fumace,

4, Check auxiliary limits (when used).

a.
b,

c.

-

&wﬁ

Tom off 115-v power to furnace,

Remove blower access door.

Disconnect blue motor lead at control center. Mark termi-
nal for proper reconnection.

- Replace blower access door,
. Tum on 115-v power to furnace. Set thermostat to call for

heat.

Allow furnace to operate until auxiliary limit activates, but
DO NOT operate furnace longer than 4 minutes.

FAL No. 317 240 5662 P, 017/020

g. If fumace operates for 4 minutes, check/replace limit
switch(es).

h. Turn off 115-v power to fumace.

i. Remove blower access door.

j» Reconnect blue motar lead, reset switch, and replace door.

k. Turm on 115-v power to furnace.

CHECKLIST

o

17

1, Put away tools and instruments, and cléan up debris.
2. Verify manual reset switches have contingity.

3
4
5

Ensure blower and control access doors are properly installed.

. Cycle test fumace with room thermostat.
. Check opesration of accessories per manufacturer's instruc-

tions.

. Review User’s Manual with owner.
. Leave literature packet near fumnace.
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