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58SCOA/58SC1A
4—Way Multipoise

Non-—Condensing 33—-1/3 in. Gas Furnace
Input Capacities: 45,000 thru 135,000 Btuh "= oxpe W

Installation, Start—up, Operating and
Service and Maintenance Instructions
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Furnace Installation Instructions

NOTE: Read the enbire instnuction manual before starbing the

installation

Portions of the text and tables are reprinted from curvent sdition
of NFPA S4/ANSI Z223.10, with permission of National Fire
Protection Association, Cuincy, MA 02263 and American Gas
Aszodation, Washington DC 20001, Thizs reprinied material is
ot the complete and official position of the NFPA or ANSI an

the referenced subject, which is ed only by the

in its entirety.
SAFETY CONSIDERATIONS
AW, N

FIRE, EXPLOSION, ELECTRICAL SHOCE, AND
CARBON MONOXIDE POLSONING HAZARD

Failure to follow this waming could result in dangerous
operation, serious injury, death, or property damage.
Emproper installation. adj t o, service,
maintenance. or use could cause carbon momomide
poisoning, explosion, fire, electrical shock. or other
conditions which may cause perscnal injury or property
damage. Conzult a gualified service agency, local gas
supplier, or vour distibutor or bramch for information eor
aszistance. The qualified service agency moust use only
factory-authorized and listed kifs or accessomies when
modifying this product.




FURNACE SERVICE TRAINING

Objectives
— Gas Heating Fundamentals
— Sequence of Operation
— Service Procedures

— LED Flash Code
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Heat transfer

What are the 3 methods of heat transfer ?
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Heat transfer

Heat transfer is accomplished in 3 ways: conduction and
convection and radiation

«  Convection — transmission of heat by the circulation and mixing of air

(through a fluid)
Example: Blower in the furnace forcing air across the heat exchanger

« Radiation — Heat transfer through space (light)

Example: Limit switch senses radiant heat from heat exchanger.

«  Conduction — the transmission of heat from one part of the same piece or

between pieces that are in physical contact (through a solid)
Example: heat exchanger-flame-air
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Convection
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Furnace sub-systems .

* Heat producing system

— Manifold, burners, ignition, controls, heat exchanger and
venting system

— Venting system removes flue gases

* Heated air distribution system

— Blower and controls
— Ductwork and air distribution system
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Fundamentals of Combustion ’M

H—C—H METHANE CHy

H HH
.

H—C—C-C—H PROPANE CgHg
1
H HH
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Fundamentals of Combustion

Natural Gas (methane)
e « Specific Gravity of 0.6 (Lighter than

SpeCifiC ij fren] ,r air - Specific gravity of air = 1.0)
: i « Heating value of approximately
graVIty Of | 1,050 Btu per cubic foot
common __

LPG Gas (Propane)
« Specific Gravity of 1.5

* Heating value of approximately
2,500 Btu/cuff.

fuel gases L2

Mercaptan is the odor in natural gas & propane
=)
(Ck



Fundamentals of Combustion ‘r"’-
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Fundamentals of Combustion _

And other bad

ﬁﬂ /ﬁ things we do no
s— Y

<

ﬁho
@@j s e




(Ck

Combustion Air

ESEEE)

10 CUBIC FEET OF AIR
TO PRODUCE 2 CUBIC
FEET OF OXYGEN

15 CUBIC FEET OF AIR
PRODUCES 3 CUBIC
FEET OF OXYGEN

1 CUBIC FOOT OF GAS

(A) PERFECT COMBUSTION

(7

1 CUBIC FOOT OF GAS

(B) TYPICAL COMBUSTION

Il

Var.a

l

11 CUBIC FEET OF FLUE
GAS AND HEAT (1050 Btu)

16 CUBIC FEET OF FLUE
GAS WITH EXCESS OXYGEN
AMND HEAT (1050 Blu)



Combustion Air

« Gas fired appliances use a 15:1 ratio of gas and combustion air mixture.
(Every 1 cu. Ft. of gas requires 15 cu.ft. of combustion air)

e Combustion air need to be free from household chemicals or corrosion
of the heats exchanger and vent system could occur.
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Carrier Corporation
7310 West Morris Street
Indianapolis, IN 46231

PRODUCT / PRODUIT ~ 58DLA0S0--10114
MODEL / MODELE 58DLA090-14

Rating plate

SERIES / SERIE 100

SERIAL / SERIE 2502A123457
YRDIGITS OF SERIAL NO. REPRESENT
WEEK & YEAR OF MANUFACTURE.

NATURAL GAS GAZ NATUREL
FACTORY ORIFICE/ ORIFICE FOURNI

ANSI 115 VOLTS /60 HZ / 1 PHASE
Model Number ARG unT S WOTOR 1P
/' AMPS. MAX. 81 | ForoE W [34g
. HEAT STAGE[ HIGH LOW
Se i al N um be r INPUT 7 ENTREE BTUHR | 88,000

QUTPUT / SORTIE BTUHR| 71,000

Motor Data

AIR TEMPERATURE RISE DEG. F| 40-70
AUGMENTATION DE LA
TEMPERATURE DE L'AIR pEG. ¢| 223
DESIGN MAX. QUTLET
AR TEMPERATURE DEG. F| 185
CONCU POUR UNE

TEMPERATURE MAX 85
D'AR_DE SORTIE DE DRG#E

JIN

Burner Data

Temperature Rise Data Wwol P
MAX. EXTERNAL STATIC PRESS. 05 195
PRESS. STATIQUE EXTERIEURE MAX.
MAX. INLET GAS PRESS. 136 3386

PRESS. MAX. D'ADMISSION DE GAZ : :

MIN. INLET GAS PRESS. 45 1121
PRESS. MIN. D'ADMISSION DE GAZ i '
(FOR PURPOSE OF INPUT ADJUSTMENT) (POUR L'ADJUSTEMENT D ENTREE)

ALTITUDE
MANIFOLD [T~ 2000 FT 3.2-38) 797-946

PRESSURE | 0-610 m

PRESSION %500 10,000 FT. ReFER To INSTALLATION MANUAL
TUBULURE | “gyg. 3050 m  RESPECTER LES NSTRUGTION DINETALLANON

Operational Parameters

Authorized Accessories

FACTORY AUTHORIZED KITS
NATURAL GAS TO PROPANE | KGANP2901ALL
PROPANE TO NATURAL GAS | KGAPNZ301ALL
CHIMNEY ADAPTER KGACAQ2014FC

f.
C~E PIN 32756801 REV. A
)}




Combustion Air

The requirements for combustion and ventilation air depend upon
whether or not the furnace is located in a space having a volume
of at least 50 cubic feet per 1,000 Btuh mput rating for all gas
appliances installed in the space.

®  Spaces having less than 50 cubic feet per 1,000 Btuh
require the OUTDOOR COMBUSTION AIR
METHOD.

®  Spaces having at least 50 cubic feet per 1,000 Btuh
mayv use the INDOOR COMBUSTION AIR,
STANDARD or KNOWN AIR INFILTRATION
METHOD.

(Ck
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90% Furnace Ventilation

Direct Vent (2-pipe) Applications

When the furnace is installed as a direct vent (2-pipe) furnace, no
special provisions for air for combustion are required. However,
other gas appliances installed in the space with the furnace may
require outside air for combustion. Follow the guidelines below to
insure that other gas appliances have sufficient air for combustion.

Non-Direct Vent (1-pipe) Applications

When the furnace is installed as a non-direct vent (1-pipe) furnace,
it will be necessary to insure there is adequate air for combustion.
Other gas appliances installed with the furnace may also require air
for combustion and ventilation in addition to the amount of
combustion air and ventilation air required for the furnace. Follow

the guidelines below to insure that the furnace and other gas
appliances have sufficient air for combustion.
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Furnace Ventilation

This requirement applies to both 80% & 90% single pipe venting

Confined space is a space with a volume less than 50 cu.ft per
1,000 Btu/h of the total input of all gas fired appliances

Unconfined space is a space with a volume that is greater than 50
cu. ft per 1,000 Btu/h

Each opening used to introduce combustion air into a confined
space must have a total free area of at least 1 sq. in. per 1,000
Btu/h total input and not less than 100 sq.in.




Furnace Ventilation

Ex: My Garage
80K input gas furnace
45K input water heater

125K input 125 X 50 cu ft = 6250 cubic feet 50 CU. FT. OR MORE
PER 1000 BTU/HR. INPUT
Room size 20 x 20 x 14 = 5600 cubic feet ALL EQUIP. INSTALLED p—

DRYER

14-foot ceiling in the garage

UNCONFINED

Ex: Smaller Utility Room or a Townhome
60K input gas furnace

40K input water heater

100K input 100 X 50 cu ft = 5000 cubic feet

Room size 12 x 16 x 8 = 1536 cubic feet

8-foot ceiling in the utility room, maybe a floor grill in the room to the crawl space.
What if the room has a dryer that could also remove air from the room, when operating.

(Ck



Furnace Ventilation

CONFINED SPACE ]A

AIR FROM VENTILATED ATTIC/CRAWL SPACE

. — ATTIC LoV ERS
TO AUTDOORS

¥

"} OUTLET
CONFINED ANR
SPACE
ALTERNATE 1 INLET
I/\ INLET B — BIR BUCT
CONFINED SPACE s i

AIR FROM VENTILATED ATTIC

—— ATTIC LOUWERS
ToouraeaRs CONFINED SPACE
AIR FROM INSIDE BUILDING

. GUTLET
COMNFINED L
SPACE
SPRCE
L imcer
AR GUCT PERMANENT
OPEMNINGS

CONFINED SPACE
AlR FROM OUTDOORS

CONFINED ———a DUTLET

QLT RO0R
AR DUCTE

INLET
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Furnace Ventilation f

Furnace room CONFINED SPACE l{-'-.._\
AIR FROM VENTILATED ATTIC

vents all by
itself due to T
natural draft. / EI—f

CONFINED L

SPALE

—— ATTIC LOUWVERS
TO OUTDOORS

- INLET
.ﬁf AR DUCT




Vent & Combustion air Design & Installation vent design rul

Do not exceed the maximum equivalent vent length in the Installation Instructions.

v

Affect on Operation: Vent system pressure drop is too high. Burners starved of
combustion air resulting in incomplete combustion.

Maximum Equivalent Vent Length (Example)

Unit Size 80,000 100,000
Pipe Dia. (in) 1% 2 2% | 3 | 4 2 2% | 3 | 4
Single Stage Single Stage Single Stage
Model Family 92% & 95%, Modulating 92% & 95%, Modulating All 92% & 95%, Modulating All
Tw e Tw e Two Stage
0-2000 (1\5/ , 25 (E(:/ , 95 130 175 200 20 35 80 175 | 200
2001-3000 20 45 125 165 185 15 75 165 | 185
= 3001-4000 65 115 155 175 30 155 175
j;_’ 4001-4500 10 40 110 150 165 70 170
° 4501-5000 145 160 10 65 150 | 165
3 5001-6000 15 35 55 100 135 150 25 140 | 155
£ 6001-7000 125 140 60 135 | 145
< 7001-8000 N/A 30 50 %0 120 125 20 55 125 | 135
8001-9000 10 25 45 80 110 115 N/A 50 115 | 125
9001-10000 20 40 75 100 105 15 45 100 | 115

For example, a total equivalent vent length of 30 feet is needed for an 80,000 BTU condensing furnace.

(Ck



Vent & Combustion air Design & Installation vent design rul

Use the smallest practical vent diameter listed in the Installation Instructions.

v

Affect on Operation: Vent system pressure drop is too low. Too much
combustion air causes an unstable flame.

Maximum Equivalent Vent Length (Example)

Unit Size 80,000 100,000
Pipe Dia. (in) 1% 2 2% | 3 | 4 2 2% | 3 | 4
Single Stage Single Stage Single Stage
Model Family 92% & 95%, Modulating 92% & 95%, Modulating All 92% & 95%, Modulating All
Two Stage T e N Two Stage
0-2000 15 25 ( \50/ ; 95 130 [(175)] 200 20 35 80 | 175 | 200
2001-3000 20 75 125 | 165 | 185 15 25 | 165 | 185
= 3001-4000 65 115 155 175 30 155 175
§ 4001-4500 10 40 110 150 165 70 170
° 4501-5000 145 160 10 65 150 165
= 5001-6000 15 35 55 100 135 150 25 140 155
s 6001-7000 125 140 60 135 | 145
< 7001-8000 N/A 30 50 90 120 125 20 55 125 | 135
8001-9000 10 25 45 80 110 115 N/A 50 115 | 125
9001-10000 20 40 75 100 105 15 45 100 115

For example, a total equivalent vent length of 30 feet is needed for an 80,000 BTU condensing furnace.

(Ck



(Ck

Locate vent and combustion air terminations above the anticipated snow line.

v

Affect on Operation: Vent or combustion air termination becomes partially or fully blocked
by snow or ice. Burners starved of combustion air resulting in incomplete combustion.
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Vent & Combustion air Design & Installation vent design rul

Space combustion air and vent terminations away from another fuel gas appliance vent
termination, dryer vent and plumbing stack by the distance stated in the National or

International Fuel Gas Code

\’

\

Affect on Operation: Vent or combustion air
termination becomes partially or fully blocked by
ice. Burners starved of combustion air resulting
in incomplete combustion.

Affect on Operation: Flue gas is pulled
into combustion air termination. Burners
starved of oxygen resulting in
incomplete combustion.




Vent & Combustion air Design & Installation vent desig.n r

(Ck

_

Locate vent and combustion air termination is in a space that is protected from

prevailing winds.

v

Affect on Operation: Inducer is unable to overcome wind pressure.

Suction

mbusti t N 4
: R A
A TN
. L
Pressure Suction Ne ¥ o
(2]
5
S 5 15 House
°
b —> — a
ressure
—> L > ,L‘(<_R1~
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Wind House Suction A y
| ] BN
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Vent & Combustion air Design & Installation vent design ru

Do not locate vent and combustion air terminations on an inside corner as

described in the Installation Instructions.

v

Affect on Operation: Combustion products are pulled into combustion air
termination. Burners are starved of oxygen resulting in incomplete combustion.

1 .
y  Terminate vent or or combustion air bipe
1 combustion air

pipe here. R
x”

Inside Corner Termination

(Ck




Vent & Combustion air Design & Installation vent design rules V

Pipe slope is less than 74" per foot toward furnace.

v

Affect on Operation: Liquid water collects at elbows or horizontal sections
causing partial blockage and water slugs create pressure waves.




o

Vent & Combustion air Design & Installation vent design rul "

Too much space between pipe support resulting in sags.

v

Affect on Operation: Liquid water collects in the low section of vent pipe, which
causes partial blockage and pressure changes.




Vent & Combustion air Design & Installation vent design rules y

Horizontal sections less than 4 feet
must have a minimum 4" per foot
slope to the furnace.

v

Affect on Operation: Liquid water
collects in horizontal section causing
partial blockage and water slugs
create pressure waves.
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Vent & Combustion air Design & Installation vent design rﬁ Z F‘

« Tables are based on Maximum Equivalent length
— Starts with a maximum length
— Deduct for type of fittings used
— No restriction on number of elbows

(Ck




Vent & Combustion air Design & Installation vent design rul

Table 17 - Maximum Equivalent Vent Length
NOTE: Maximum Equivalent Vent Length (MEVL) includes standard and concentric vent termination and does NOT include elbows.
Use Table 18 - Deductions from Maximum Equivalent Vent Length to determine allowable vent length for each application.

Single Stage 92% - Ft.
Example: Unit Size 30,000 7 60,000 2 80,000 700,000 2 120,000 3

PpeDa (M |1% 1 2 (2% 1% 2 2% 3 1% 2 |2%] 3 [ 4 |2 253 [ 4 [2%]3 [ 4
60k Btuh 0-2000 | 20 | 85 [185] %1}175 200 | 15 | 55 | 130 | 175 | 200 | 20 | 80 | 175 200 | |75 | 166
2001—3000 80 [175 165 | 185 125 [ 165 | 185 165 | 185 70 [175
2000-foot sea level 30014000 | '° 160 | 16 | 90 | 155 [ 175 ® T TmEs im0 175 | 5 | 65 | 165
Altitude | 4001-4500 70 [155 8 | 1179 10 [, [, 150|165 70| '°° 70 oo

(feet) [4501-5000] 10 145 | 15 | 80 165 145 [ 160 | [ oo [150 [ 165 60
5001 —6000 60 [130 75 | 140 | 155 21 100 [ 135 [ 150 740 | 155 155
6001-7000 | _ | 55 | 120 | 16 | 70 | 130 | 145 3 | oo 125|140 60 | 135 | 145 | N/A [ 50 [ 140
7001 —8000 50 170 | 10 | 65 | 120 | 135 36 120 | 125 55 | 125 | 135 36 | 130
8001 —0000 30 (95 | 5 (60 (115125 | VA [33 180 [ 770 [ 115 |N/A [ 50 [ 115 [ 125 43 [ 120
g001—70000] VA 25 [ 85 [N/A [ 55 105 [ 115 30 | 75 | 100 [ 105 45 [100 [115 30 [115

Single Stage 92% - Metric
Unit Size 40,000 7 60,000 2 80,000 100,000 120,000 3

P'E’ﬁ?ﬂ?}'a‘ 38 | 51 |64 |38 | 5 |64 |76 |38 | 51 |64 | 76 |102 |51 | 64 | 76 102 | 64 | 76 | 102
0-610 | 60 [250 563 304 [53.3 |600 | 45 [16.7 [39.6 [53.3 [60.0 [6.0 |24.3 [53.3 |60.9 558 [56.3
611-014 | , _|243 533 50 285 (502 (563 20 |281 502563 | 228502 563 30 513533
Atituge | 251210 | 487 | 48 |274 472|533 " [350]472]583 | " [00 [, 583 15 [198 [502
metorg) | 1220-1370 213 [a72 259, |518] 30 [ ]335 457 [502 213 | [518 o7

1371-1504 | 3.0 241 45 [243 50.0 00 [24.1[28.7 |,  [198[45.7 [502 18.2
15051829 8.2 [39.6 208 426 |47.2 12.4 [30.4 411|457 | > [00 (426 [47.2 472
1830-2134 167 [365 | 3.0 |21.3 [39.6 |44.1 15274 1 |426 182 (411 |44.1 | N/A [152 [426
5135-2438 | '™ [15.2 335 3.0 |10.8 [365 [41.1 100 | 0.0 | 365 |36.1 16.7 |38 |41 14.0 [39.6
=3 2430-0743 91 [28.0] 15 (182350 [38.1 | VA [10.0 (243 [335 [35.0 |N/A [15.2 [35.0 [38.1 13.1 [ 365
\CE 5744-3048 | VA 76 (259 [N/A [16.7 [32.0 (350 91 (228 304 [32.0 13.7 [30.4 |35.0 1.8 |35.0




| ool

Vent & Combustion air Design & Installation vent design rql'

Deduct Equivalent length

From total |ength available ELBOW CONFIGURATIONS VENT TERMINAL COMFIGURATIONS
e
=
wL
Q] Q] Concentric
Long Medium Mitered —~
i I '-.I N,

T

[ |-
\L[L\ ,,-JJ-’L Standard 2-in., 3-in., or

optional 4-in. termination.

A13110
Table 18 — Deductions from Maximum Equivalent Vent Length - Ft. (M)

Pipe Diameter (in): 1-1/2 2 2-1/2 3

Mitered 90° Elbow 8 (2.4) 8 (2.4) 8 (2.4) 8 (2.4) 8 (2.4)
Medium Radius 90° Elbow 5 (1.5) 5 (1.5) 5 (1.5) 5 (1.5) 5 (1.5)
Long Radius 90° Elbow 3 (0.9) 3 (0.9) 3 (0.9) 3 (0.9) 3 (0.9)
Mitered 45° Elbow 4 (1.2) 4 (1.2) 4 (1.2) 4 (1.2) 4 (1.2)
Medium Radius 45° Elbow 25 (0.8) 25 (0.8) 25 (0.8) 25 (0.8) 25 (0.8)
Long Radius 45° Elbow 15 (0.5) 15 (0.5) 15 (0.5) 15 (0.5) 15 (0.5)
Tee 16 (4.9) 16 (4.9) 16 (4.9) 16 (4.9) 16 (4.9)

(Ck
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Example 1

A direct-vent 60,000 BTUH furnace installed at 2000 ft

accessory concentric vent kit.

Can this application use 27 (50 mm ND) PVC/ABS DWYV vent piping?

Vent & Combustion air Design & Installation vent design r

=

. Venting system includes FOR EACH PIPE:
70 feet (22 M) of vent pipe, 65 feet (20 M) of combustion air inlet pipe, (3) 90° long-radius elbows, (2) 45 long-radius elbows, and a factory

Measure the required linear length of air inlet and 70 ft. Use length of the longer of the vent
vent pipe; insert the longest of the two here (22 M) or air inlet piping system
Add equiv length of (3) 90° long-radius elbows 3 9
(use the highest number of elbows for either the 3 0.9 M 57 M From Table 18
vent or inlet pipe) 0.2 M) (2.7 M)
Add equiv length of (2) 45° long-radius elbows 15 ft 3%
(use the highest number of elbows for either the 2 0.5 M 0.9 M From Table 18
vent or inlet pipe) (05M) (0.9 M)
Add equiv length of factory concentric vent term 0 ft. From Table 18
: . N From Vent Manufacturer's
Add correction for flexible vent pipe, if any 0 ft. instructions: zero for PVC/ABS DWV
Total Equivalent Vent Length (TEVL) {gg frfai; Add all of the above lines
Maximum Equivalent Vent Length (MEVL) 100 ft | For 2" pipe from Table 17
Is TEVL less than MEVL? YES Therefore, 2" pipe MAY be used




Example 2

A direct-vent 60,000 BTUH furnace installed at

Vent & Combustion air Design & Installation vent design r

=

. Venting system includes FOR EACH PIPE:

110 feet  of vent pipe,1 98 feet of combustion air inlet pipe, (3) 90° long-radius elbows, (2) 45° long-radius elbows, and a factory

accessory concentric vent kit.

Can this application use 27 (50 mm ND) PVC/ABS DWYV vent piping?

Measure the required linear length of air inlet and

Use length of the longer of the vent

vent pipe; insert the longest of the two here ] 110_ft or air inlet piping system
Add equiv length of (3) 90° long-radius elbows 3 ft 9 ft
(use the highest number of elbows for either the 0.9 M 57 M From Table 18
vent or inlet pipe) (0.2 M) (27 M)
Add equiv length of (2) 45° long-radius elbows 15 ft 3 #
(use the highest number of elbows for either the 0'5 M 0.9 M From Table 18
vent or inlet pipe) 05M) (09 M)
Add equiv length of factory concentric vent term 0 ft. From Table 18

: . L From Vent Manufacturer's
Add correction for flexible vent pipe, if any 0 ft. instructions: zero for PVC/ABS DWV
Total Equivalent Vent Length (TEVL) 121 ft | Add all of the above lines
Maximum Equivalent Vent Length (MEVL) 100 ft | For 2" pipe from Table 17

ANTTTOTTTE

Is TEVL less than MEVL?

(Ck

No, the next larger size pipe should be used



_
Vent & Combustion air Design & Installation vent design r

Example 2

A direct-vent 60,000 BTUH furnace installed at 2100 ft. (640M). Venting system includes FOR EACH PIPE:
110 feet  of vent pipe,1 98 feet of combustion air inlet pipe, (3) 90° long-radius elbows, (2) 45° long-radius elbows, and a factory
accessory concentric vent kit.

Can this application use 2” (50 mm ND) PVC/ABS DWV vent piping? Change to 2 2” pipe — 165 feet

Measure the required linear length of air inlet and 1 1'0 f Use length of the longer of the vent
vent pipe; insert the longest of the two here ] _ t or air inlet piping system
Add equiv length of (3) 90° long-radius elbows 3 ft 9 ft
(use the highest number of elbows for either the 3 | x 0.9 M = 57 M From Table 18
vent or inlet pipe) (0.2 M) (27 M)
Add equiv length of (2) 45° long-radius elbows 15 ft 3 #
(use the highest number of elbows for either the 2 | x 0'5 M = 0.9 M From Table 18
vent or inlet pipe) 05M) (09 M)
Add equiv length of factory concentric vent term 0 ft. From Table 18
: . L From Vent Manufacturer's
Add correction for flexible vent pipe, if any 0 ft. instructions: zero for PVC/ABS DWV
Total Equivalent Vent Length (TEVL) 121 ft | Add all of the above lines
Maximum Equivalent Vent Length (MEVL) 165 ft For 2 %" pipe from Table 17
Is TEVL less than MEVL? YES There for 2 2 pipe MAY be used

(Ck
-



o 4

Fuel Pressure

 Pressure of fuel used for combustion.

. HEAT STAGE
* Natural and LP Gas measured in Inches of water column. INPUTENTREE _— BTUMR
] .. OUTPUTISDE‘I'IE : BTU/HR | 89,000
 Maximum and Minimum Inlet Gas Pressure mﬁgﬂpﬁﬂﬁgw == - -
— Found on Furnace nameplate and LP instructions T, LB AT
) AIR TEMPERATURE DEG.F | 185
— See LP conversion instructions for Propane pressures ggggg&sgjg%& = e
[nwc] Pa

| MAX. EXTERNAL STATIC PRESS. |

Every Installation the gas pressure must be - R

MAX.INLET GAS PRESS.
PRESS. MAX. DADMISSION DE GAs | 136 | 3,386

Every Service call the gas pressure should be checked MIN. INLET GAS PRESS.
PRESS. MIN. D'ADMISSION DE GAS 45 ”’1
LronPuapossompuumusmgmouhanuswmnemsg_

3.2.38 797946

ALTTUDE
MANIFOLD | 0 -2000 FT.
PRESSURE { 0-610m

[PRESSION | 200 10MRFTREFER 10 INSTALLATION MANUAL
TUBULURE | §10-30%m = RESPECTER LES INSTRUCTION DINSTALLATION

Category | Forced Air Furnace
Categone | Gsnerateur d'air chaud a air force

FACTORY ﬁUTHDRlZED KITS
NATURAL GAS TO PROPANE| KGANP2901ALL
PROPANE TO NATURAL GAS| KGAPN2301ALL

rCE CHIMNEY ADAPTER | KGACA02014FC




Clock the Gas Meter



Gas Furnace Input

CU B I C FE ET For LP, I'm sorry you are going to have

to verify LP pressures with a manometer
or gas pressure testing device.

(Ck




I
Gas Furnace Input Z 2 F‘

 Make sure no other appliances are on during the test.

« Set the thermostat to heat mode and 90 degrees.

« Record the seconds required to consume 1 cubic foot of gas on the meter
« The furnace needs to run for 15 mins on the highest stage

 Determine temperature rise between the supply and return air

(Ck




Gas Furnace Input

The Ultimate GOAL Example
How long does it take to consume 1 cubic foot of gas in seconds
60 Minutes in an hour, and 60 seconds in a minute = 3600 seconds in an hour

3600 / seconds = cubic feet of gas per an hour

Cubic feet per an hour X 1050(specific heat content per a cubic foot AVG)

BTUH input

L/
N
(CE Excludes Dry wells, always contact the supplier for the daily heat content



Year
2013

2014

2015
2016
2017
2018
2019

2020

(Ck

The BTU content per a cubic foot
of natural gas fluctuates daily

For todays examples we will use
1050 per a cu. Ft.

Jan
1,041
1,053
1,059
1,061
1,034
1,051
10z0

1.047

Feb

1.037
1,048
1,061
1053
1.036
1,043
1050

1,042

Mar Apr May Jun

1.032
1,043
1,038
1,050
1,033
1,052
1,050

1,041

1,027
1,049
1,051
1,048
1,043
1,045
1,045

1,038

1.037
1.047
1.058
1.047
1.046
1.041
1.039

1,033

1,042
1,052
1,057
1.046
1.041
1,038
1.036

1,036

1.060
1,051
1,053
1.052
1.044
1,040
1.039

1,040

1.036
1,051

1,049
1.051
1,047
1,034
1,040

1,038

1.062
1,049

1,050
1.046
1,045
1,035
1,036

1,036

1.039
1,052
1,053
1.042
1.042
1,033
1.036
1.034

Feb
1.032
1,040
1,053
1033
1.052
1,049
1.036

1,052

Mov

1.061
1,057

1,049
1,043
1,038
1,043
1,043

Virginia Heat Content of Natural Gas Deliveries to Consumers (BTU per Cubic Foot)

Mar Apr May Jun

1,051

Dec
1.039
1,057
1,050
1050
1048
1,042
1048

1.028
1,041

1,043
1052
1033
1,050
1,053

1,047

1.030
1,038
1,055
1,054
1,051
1,048
1,049

1,046

Maryland Heat Content of Natural Gas Deliveries to Consumers (BTU per Cubic Foot)
Jul Aug Sep Oct

This information was found on EIA.gov

1,039
1,040
1,055
1,052
1,052
1,051
1.048

1,049

Jul Aug Sep Oct

1.043
1,041
1,056
1.054
1.051
1,046
1.049

1,042

1.038
1,040
1,054
1.054
1.051
1,050
1.050

1,046

1,043
1,038
1,055
1,053
1050
1,049
1046

1,051

1.042
1,046
1,053
1,052
1,051
1,050
1.051

1,047

Mov

1.046
1,055

1,051
1,053
1,052
1,036
1,050

Dec
1.043
1034

1,057
1.054
1.057
1.061
1.053

US Energy Information Administration

or

Visit cematraining.com for current information



Gas Furnace Input

The Ultimate GOAL Example
How long does it take to consume 1 cubic foot of gas in seconds

60 Minutes in an hour, and 60 seconds in a minute = 3600 seconds in an hour

3600 / 38 seconds = 95 cubic feet

95 X 1050(avq)

99,750 BTUH input

L/
N
(CE Excludes Dry wells, always contact the supplier for the daily heat content
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Clocking the gas meter

o
/ |-

pa8 gy




Clocking the gas meter

We clocked the meter, and it takes 62 seconds to consume 1 cubic foot of gas
3600 / 62 sec = 58 cubic feet consumed per an hour
58 X 1050 (avg BTU content per a cu. ft.) =60,900 BTUH input
(Ck




Clocking the gas meter

We clocked the meter, and it takes 46 seconds to consume 1 cubic foot of gas
3600 / 46 sec = 78 cubic feet consumed per an hour
78 X 1050 (avg BTU content per a cu. ft.) = 81,900 BTUH input
(Ck




Clocking the gas meter

We clocked the meter, and it takes 32 seconds to consume 1 cubic foot of gas
3600 / 32 sec = 112.5 cubic feet consumed per an hour
112.5 X 1050 (avg BTU content per a cu. ft.) = 118,125 BTUH input
(Ck




Propane Conversion (LP)

(Ck

Units are shipped ready for Natural Gas
Units must be converted to Propane (LP)
Read instructions BEFORE you start.
Specific instructions for each Furnace model
Pay attention to the Orifice sizing chart.




Propane Conversion (LP)

Table 1 |KIT Contents

QUANTITY |[DESCRIPTION

VALVE CVRSN KIT - W/R SPRING 92-0659
JUMPER PLUG

ORIFICE - 1.25mm

MIXER SCREW - CONDENSING FURNACES
CONNECTOR - BRASS 178 NPT X2
CONNECTOR, SPLC - 3/16°
CONNECTOR - 1/4QC ME BOTH ENDS
ELBOW,STREET - 150# 1/8' NPT
ELBOW,STREET - BRASS 1/8° NPT
NIPPLE - HEX (BRASS)

SWITCH PRESSURE

TEE - MALE BRANCH (BRASS)

TEE, STREET - MALE BRANCH (BRASS)
BIT, DRILL 7/64 CONDENSING

Install correct burner orifices

Re-install burner manifold

Replace and pre-adjust regulator springs

WIRE ASSY - ORANGE

WIRE ASSY - ORANGE

LABEL 344675-201 through 344675-205
INSTRUCTIONS

JEY [N [N Y (Y (DY [N (DY Y (Y (DU [NY Y Y R (Y (Y Y

Install LGPS and modify wiring

Check inlet gas pressure

Check and adjust gas input rate
Check LGPS

ANK AR s ey 0 00
e el e L
T el

e
CE
Copyright © Carrier Corp. 2008



Propane Conversion (LP

Figure 2 Manifold Assembly

Orifice - - - -
— @ [Figure 5 | Conversion Kit Rating Plate (40,000 BTUH to 140,000 BTUH ONLY)
| . [Single-Stage Gas Valve
\ /4 CONVERSION KIT RATING PLATE N\
| THIS APPLIANCE HAS BEEN CONVERTED TO USE PROPANE GAS FOR FUEL. REFER TO KIT INSTRUCTIONS FOR CONVERSION
A PROCEDURES. USE PARTS SUPPLIED BY MANUFACTURER AND INSTALLED BY QUALIFIED PERSONNEL.
. SEE EXISTING RATING PLATE FOR APPLIANCE MODEL NO, AND INFUT RATING.
| NOTE: Furnace gas Input rate on rating plate Is for installations up to 2000 ft. (610m) above sea leval. In U.S.A. the input rating for altitudes above 2000 ft. (610m) must
be derated by 2% for each 1000 ft, (305m) above sea level, In Canada the input rating must be derated by 5% for altitudes of 2000 ft. (610m) to 4500 ft, (1372m) above sea level,
’ KIT NO.: AGAI A 11SP, KGANP51012SP, KGCNP5201VSP, FUEL USED: PROPANE GAS
° m > NAHDODSDTLP, NAHBO1001 LP) INLET PRESSURE (min - max): 12.0-13.6 in.wc
- APPLIANCE ALTITUDE OF INSTALLATION (FT. ABOVE SEA LEVEL) U.S.A. *
Manifold MODELS A 0 2001 * | 3001 4001 5001 6001 7001 8001 9001
to 2000 | to 3000 | to 4000 | 1o 5000 | to 8000 | to 7000 | to 8000 | to 9000 | to 10000
Connect GreenfYellow 59S(PICIE), 91(2/5)S,  |orifice|1.25mm [1.25mm | 1.25mm | 1.25mm | 1.25mm [1.25mm [1.25mm | 1.25mm | 1,25mm i 7 M S L
. 92(2/5)S, PG(2/5)S, No. Manifold Pressure igure ixer Screw Location
ground wire here PGY(2/5)ES, (FIG)IMXE, S
FOMES, (NR)OMS, (NR)SSES 10 [ 1o | mo | mo | o | o | e | o |10
[N/RJO2ES, WF(AH'S) | | | | | | | |
* For Canadian Installations from 2000 to 4500 ft. (610m to 1373m) use U.S.A. column 2001 to 3000 ft. (611m to 914m). 344675201 REV.C fisorrz

Gas Valve A THIS KIT IS FOR 40K THROUGH 140K INPUT MODELS ONLY

Drill out with

(48.76 mm) 7/64" drill bit

Two-Stage Gas Valve

/ CONVERSION KIT RATING PLATE \
THIS APPLIANCE HAS BEEN CONVERTED TO USE PROPANE GAS FOR FUEL. REFER TO KIT INSTRUCTIONS FOR CONVERSION
PROCEDURES. USE PARTS SUPPLIED BY MANUFACTURER AND INSTALLED BY QUALIFIED PERSONNEL.
SEE EXISTING RATING PLATE FOR APPLIANCE MODEL NO, AND INPUT RATING,
NOTE: Furnace gas input rate on rating plate is for installations up ta 2000 ft. (810m) ahave sea level. In U.S.A. the input rating for altitudes above 2000 ft. (610m) must
be derated by 2% for each 1000 ft. {(305m) above sea level. |n Ganada the input rating must be derated by 5% for altitudes of 2000 ft. (10m) to 4500 ft. {1372m) above sea level. 18

FUEL USED: PROPANE GAS

KIT NO.: AGAGCONPSO1A (SUPERSEDES: KGBNPSO0D11SP, KGANP51012SP, KGENPS201VSP, :
_ NAHD00301LP, NAHBO1001LP) INLET PRESSURE (min = max): 12,0 = 13,6 in, we (46.96 mm)
T ALTITUDE OF INSTALLATION (FT. ABOVE SEA LEVEL) U.S.A. *
APPLIANCE "
- MODELS A 0 2001 3001 | 4001 | s001 | eo001 | 7001 | 8001 9001
10 2000 | 103000 | 10 4000 | 10 5000 | 106000 | 1o 7000 | to 8000 | to 8000 | 1o 10000
Gas valve is parallel to manifold \:L-J SoT(NIP), 9867, 92(s/eyT, | Orificel1-25mm [1.25mm 1 28mm [125mm [ 125 125w [ 129w ] 12omm ] 128w
PGY6V, PGI5X, B Manifold Pressure
§ within + or - 3' , ." , !
Indicated surfaces fF(ﬁgg‘ch(TﬁgmlT HieH| 110 | 110 | 10 | o | 10 | 0 | 1o | om0 | od10 AT1480
& o )
— 5 5 — & | / to be 90"+ or -2° ow| 58 | s5 | s55 ] 55 | 54 | s54 | sa ] s3 | sa3 .
P - * For Canadian Installations from 2000 to 4500 ft. (610m to 1373m) use U.S.A. column 2001 to 3000 ft. (811m to 814m). 344875208 REVA
A THIS KIT IS FOR 40K THROUGH 140K INPUT MODELS ONLY jmgmﬂ

Gas valve must be installed on
manifold with minimum engagement of
6 threads. Cross threading is not

acceptable. A11407

(CE




Propane Conversion (LP

(Ck

Figure 10 | Gas Valve (Single Stage)

Figure 11 | Gas Valve (Two-Stage)

Gag Valve (Single Stage) without Tower Prezsure Porte

Regulator Seal Cap

Regulator Adjustment
Screw

SINGLE-STAGE
. Regulator Spring
ON/OFF Switch s Propane - White 8.5 turns
3 Natural Gas - Silver 8.5 turns

Fiegulator Seal Cap

Regulator Adjustment
-

1/8” NPT Manifold

PressureTap

Remove the natural gas regulator spring (silver) 50,5
Install the propane regulator spring (white)

Automatic Gaz Valve (Two-Stage) without Tower Preszure
Ports

TWOSTAGE @- —Ragulsdar Sasl Cap
Rroguister Adjusknant
Screw

UZ NPT it

8 NPT niat
Pressum Tap

All472

Gas Valve (Single Stage) with Tower Pressure Ports

MANIFOLD PRESSURE TAP
SET SCREW: 3327 HEX HEAD
ACCEPTS 5/16” HOSE CONNECTION

INLET PRESSURE
TAP SET SCREW-
3/32" HEX HEAD
ACCEPTS 516~
HOSE CONNECTION g~ ypT INLET ~ ON/OFF SWITCH REEL;'E;E%?}%%:;JP_

PRESSURE TAP UNDER CAF)

A170118

127 NPT
INLET

\ﬁ— »

1/8" NPT
INLET PRESSURE TAP

Flapracartasin dsing oniy, sama modeis may vary i appesance,

A170133

Automatic Gas Valve (Two-Stage) with Tower Pressure
Portz

MANIPOLD PRESSURE Tap SET SCRCW: HEGULATOR SEAL GAR
LET PRESSURE T&F 2= A [REGULAR ADJ. UNDER CAF)
SET SCREW: 832" HEX HEAD
ACCEPTS 515" HOS!
coMNECTION

ArTony

187 NPT
INLET
PRESSURE
TAP
@
A=
/1 NP =)
0 d
172 NPT -
INLET \ Pyl
L =
Sacracarims gk e madee e e ¢ accewanca.
2170132

5.

6.

7.

8.

. Remove caps that conceal adjustment screws for high

heat and low heat gas-valve regulators. (See Figure 11)

. Remove the high heat and low heat regulator adjustment

SCIrews.

. Remove the high heat and low heat regulator springs

(silver).

. Install the high heat and low heat propane gas regulator

springs (white).
Install the high heat and low heat regulator adjustment
SCrews.

Turmn high heat stage adjusting screw clockwise (in) 13.5
full turns. This will increase the manifold pressure closer
to the propane set point.

Tumn low heat stage adjusting screw clockwise (in) 9.5 full
turns. This will increase the manifold pressure closer to
the propane low heat set point.

Do not install regulator seal caps at this time.



Propane Conversion (LP

] Automatic Gontrol Valve (Modulating) Modulating Gas Valve NOTE:The Propane jumper for the modulating gas valve is very'
Figurs 14 without Tower Pressure Ports - ; - ; ; B
Refer to Figure 12 and Figure 13. amall. Needle-noze pliers are required to inzert the jumper into

the valve. If the jumper is not installed, the valve will not operate
properly on propane.
1. Locate the round “NAT GAS"™ sticker on the top of the
gas valve.
. Peel the sticker off and discard.
. Mote the small square opening in the top of the gas valve.
. Mote the two jumper pins inside the modulating gas valve.
. Remove the small black plastic propans jumper from the
envelope.
6. Use nesdle-nosed pliers to hold the jumper by the @b on
A11373 the end.
7. Insert the jumper on the pins inzide the gas valve.
8. Cover the opening in the gas vahlre with the label marked
“LP GAS

Figure 12 | Propane Jumper

N s Q3 P

Figure 13 | Inztalling Propane Jumper

MToE

AT1375

12" NPT
WMLET

N

18" NFT ILET
PREZSURE TAP

AT

(Ck
-



Propane Conversion (LP)

LGPS for casing wider than 14-316 and
Figure 16 vent does not pass between inducer and
burner agsembly

= — Figure 17 Pressure Switch Wiring
Brass Stress Tes - | — =7 —
— —_r = s LGPS
Inj=t Pressurs Tap [l s T =]
Wit piug =#— 5 =d4d
{Optional inlet = _‘j‘:,)""" ooy 2w OR -
25 2 ey | 1 - e
tap on some ~ 5 ] T | FEE
Frecededs) o | ! RN
Hrs? Sreet 30 -+ [+] ORN LES
e [a—HRN
e [B——VEL -
— [—H o
Larwr iz Pressure Switch ATTINAZ — L1370
= - - - SINGLE & TWO-STAGE

_ Kl
PL15 HPS
|'j-.i_'i'_|{__a
. ws@

Always check gas pressure RN _lel_5
both supply and manifold YL e ;@W@J
Wl —e 4
" MODULATING e

(Ck



Adjusting the gas valve pressure __ 2 2 F‘

 Verify Incoming pressure first.
 Verify manifold pressure needed for your application.
« Make sure to zero the manometer before checking pressures.

* On sealed combustion furnaces remove burner box cover.
(Not necessary on new 35" 90+ Furnaces)




Adjusting the gas valve pressure

Pressure

Single stage Adjustmen

Pressure Taps



il

LP conversion &adjusting the gas valve pressure ‘

)




Temperature Rise

« Difference in temperature of air entering the pre-heat exchanger and exiting air
post-heat exchanger.

« See Furnace Nameplate
* Our Goal is middle of the range

« Example:

(Ck




Temperature Rise 2 2 F‘

« |If Temperature Rise is outside of the range listed on the furnace name plate check:
— Firing Rate (clock the gas meter) adjust gas pressures
— Make sure the unit is firing within 2% of furnace input rating
— Check External Static Pressure
— Make fan speed adjustment (fixed speed motors)
— Evaluate Duct System




Sequence of Operation

» Thermostat calls for heat and applies 24v to W1
« The control board checks all circuit to ensure they are in the standby position
* Inducer Pre-purge Period

* 15 seconds long, and begins when LPS contacts close
* Ignitor Warm-up

« 17 seconds long
« Trial-for-Ignition Sequence

 GVR on the board closes to energize the gas valve

« 5 seconds after the valve opens a 2-sec flame proving the HSI will remain on
 Flame-Proving

« When the flame is proven, the fan on delay starts

 If not proven the CPU will repeat the Trails-for-Ignition 3 more time before

going into lock out.

(Ck




Sequences of Operation

The Installation instructions for each Carrier/Bryant furnace will include step-by-step sequences for each
mode of operation (heating, cooling, continuous fan et c.)

The sequences for the lower tier equipment will be less involved than those of the higher tier but all are an
excellent tool for troubleshooting as it helps a technician understand in what order things need to happen
for a furnace to start and run correctly.

We will use typical sequences to learn how to troubleshoot a furnace.

(Ck
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1 Stage Furnace
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2-Stage Furnace
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TO 115VAC FIELD = DISCONNECT SWITCH
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Thermostat calls for W1

CPU verifies the LPS and HPS are open, if
open, the CPU starts the inducer(IDM)

Inducer Pre-purge runs for 15 secs the LPS
closes

Then the HSI is energized for a 17 sec warm
up period

5 seconds after the valve opens a 2-sec flame
proving window happens and the HSI will remain
on

The gas valve is energized

Once flame is proven then the HSI will shut off
and the blower on delay is started.

Twenty-five seconds for single-stage and high fire
on 2-stage units.

Low and intermediate fire will have a delay of 45
seconds on 2-stage and modulating furnaces.
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CONNECTION DIAGRAM
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SCHEMATIC DIAGRAM
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Furnace Labels
A -csvce

If stsius code recall B needed, origfly mmoes than recomest anemain limit wire fo dsplay stored stshe code. On RED LED boards do not remonve power of Diowser door before inliisting staius code ecal. Aftar
stahe coderacall is completed component iset wil ooor. LED CODE STATUS

CONTINUOUS OFF - Check for 115VAC & L1 and L2, and 24VAC at SEC-1 and SEC-2.
CONTIHUOUS ON - Controd has 24VAC power.
AAPID FLASHING - Line woitage (115WALC) polarnity reversed. if twanned, refer to twinning kit instructons.

EACH OF THE FOLLOVWANG STATUS CODES IS A TWO DIGIT NUMBER'WI TH THE FIRST DIGIT DETERMMED BY THE NUMBER OF SHORT FLASHES AND THE SECCHD DIGIT BY THE MUMBER OF LOMG FLASHES.

11 NGO PREVIOUS CODE - Stored status code i3 erased aulnmatically afier 72 hours, On 31 PRESSURE SWITCH DID HOT CLOSE OR REOPENED - if open onger than fve minuiss,
RED LED boards siored status codes can 2iso be erased when power imducer shuts off for 15 minuies before retry.  Checki for: - Excessive wind
115 VAC or 24 VAC) to contral ks intermupled. - Proper vent sizing - Defective inducer motor
12 BLOWER ON AFTER POWER UP (115%AC or 24 VAC) -Blowsr runs for 20 seconds, - Low inducer vaitage (115VAC) - Defectie pessure awitch
ﬂ:_grérs powared up during & call for heat (R-W ciosed) or R-W opena during biower - Inadequsate com BTN &ir Supply - Désconnected or ohstructed pressuns wibing
o - - Loww indet gas preaaure (if LGPS used) - Reairicied wvent
13 LIMIT CIRCUIT LOCKOUT - Lockout ocours if the limit, drafl safeguard, flame roliout, or If itopena during blower on-delay period, blower will come on for the sslected blower
blocked vent switch (if used) i3 open longer than 3 minuiss. off-delay.
- Control will suto resd afier fwee howrs. - Refer 1o #33 a3 umT Ia?ncm'r FAULT - Indicates a limit, dratt safeguard, flame mibut, or Bocked vent
14 IGHITION LOCKOUT - Control will suto-reset after thres hours. Refer 1o £34. gwitch (if used) ks open. Blower will run for 4 minuies or until open switch remakes
21 GASHEATING LOCKOUT - Control will NOT autn resel whichever is longer. |f open longer than 3 minutes, code changss 1o lochout #13.
Check for: - Mis-wisd gas walve -Defectve control (valve relay) f open less than 3 minutes status code #33 continues to fiash untl biower shuta off.
22 ABNORMAL FLAME-FROVING SIGNAL - Flame i3 proved while gas valve is de- Flame rolicut swiltch and BVES require mamal resst Check for: - Restricted went
ensrgzed. Inducer will run untl 2wl is cleared. Check for: - Leaky gas vahe - Proper vent sing - Loose blower wheel, - Excengie wind
23 PRESSURE SWIt o1 DID NOTOPEN Check for - Dirty Mler ar resiricted cuact ystem.
) - Defectve biower motor or capactor. - Defective switch or connections.
- Dibstructed pressure tubing. - Presgune switch stuck closed. - combuation air su Flame Rollout Switch o
24 SECONDARY VOLTAGE FUSE IS OPEN Cneck for: e R pa T Pe. et
Z 8ot croutt in secondary voltage (24VAC) winng. 34 - Gonitrol will try three more tmes before lnckout #14
DCCUrS. Ifﬂameaﬂnal koat dusing blower on-delzy period, bower will come on for the
gedecisd Dlower lay. Check for: - Flame sensor must not be grounded

I covronENT TEST ~ Oxide buikdup on flame sensor (diean with fine steel wod).

T imitiate the component test sequence, ahut OFF e room hermostat or disconned the R :E;pf;hﬂ:nm Ergaa wﬂimwm_nw;ﬁ_ﬁﬁm'wj'
thermoaiat kead. Briefly ahort the TEST/TWIN terminal o the “Com 24" terminal. Stetus LED - Defectve Hot Surtre (gritor - Cionirol ground continuity
will fizsh code and then furn ON e induser moldor. The inducer modor wall run for e entine - Low imlet gaa pressure - Inzdequete flame carmyover of rowgh kgnitkon
component ieat The hot sursce ignilor, biower molor fan apeed (on AMBER LED boarnds - Gireenellow wire MUST be connecied fo furnace ahest metal
onily] blower motor-haat spesed, and biower molor-cool spaed wil be turmed ON for 10-15 45 CEEQLCHWETH? LOCKOUT Fﬂ-ﬁrﬂm aﬂerc-“nehhﬂ.lr mmsﬁma: -
each - & relay 5 opEn - sense croult faue - WENE =
L - G Vahe and Humidiier wil not be tumed on. Reset pu'nenlgglear bcg.n Replace control if atatus code repeats.
Y 327596-101 REV. B P
L A

Service Label
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Code 11 No Previous Code

All furnace boards can show the last fault code that the board experienced and the ability to perform a
component test.
How these functions are performed depends on which board the furnace has.

Consult Installation Instructions or Service Label on Furnace
before opening blower compartment for Previous Code Retrieval

~
If status code recall is needed, briefty remove then reconnect one main limit wire to display stored status code. On RED LED boards do not remove power or blower door before initiating status code recall. After
status code recall is completed component test will occur. LED CODE STATUS

CONTINUQUS OFF - Check for 115VAC atL1 and L2, and 24VAC at SEC-1 and SEC-2.
CONTINUOUS ON - Control has 24VAC paower.
RAPID FLASHING - Line voltage (115VAC) polarity reversed. If twinned, refer to twinning kit instructions.

CAAL AL TUC CAL T AAARK OTATI IC AANCC 10 A T NIAIT AIVADED WWATL TUC CIDOT NIAIT RETEDAMIRIER DV TLIC Al IMDED AC CLADT C1 ACLICS ARMM TUE OCAYMIN MIAIT DV TLE Al RADED AC 1T ARG O ACLICS

Typical Low Tier Furnace Service Label

I Wl SERVICE ]

If status code recal is needed disconnect the "R" themnostat lead, reset power, and put setup switch "SW1-1"
inthe ON posiion. To dear the status code history put sefup switch "SW1-1"in the ON position and jumper
thermostat terminals "R, "WIW1", and "Y/Y2" simultaneouly untl status code #11 s flashed.

LED CODE STATUS

CONTINUOUS OFF - Check for 115 VAC at L1 and L2, and 24 VAC at SEC-1 and SEC2.
CONTINUOUS ON - Control has 24 VAC power.
RAPID FLASHING = Line volage (115 VAC) poleriy is reversed.

EAMU AT TUC CALEAWINR QTATIIC AARER IC A QINARIE AD TWA NIAIT KHMRED IWITU TUE CIDCT NIIMRED NETEDMIMER DV TUC

r% Typical High Tier Furnace Service Label
CE



Status Light

_ CONNECTION DIAGRA If Status Light is on continuously,
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Status Light & Codes

AMP =
2 SEC-1 [EAC-2 it G
BAGT . PL2
— = — 000007
LO HI HsI V01 HKA2FZOBSWWYY

NNNNNN -L2 L1

STATUS CODES ARE A TWO DIGIT NUMBER WITH THE
FIRST DIGIT DETERMINED BY THE NUMBER OF SHORT

FLASHES AND THE SECOND DIGIT BY THE NUMBER OF
LONG FLASHES.
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Rapid Flash

On all furnace boards, a rapidly flashing Status Light indicates an issue with
polarity:

« \oltage Polarity is reversed
« Furnace is not grounded
» Transformers are out of phase in twinned units

If on startup Status Light flashes and furnace is not twinned:
Check for voltage across N and chassis ground. If there is 115-vac, switch
incoming lines. If there is no voltage, check to see if furnace is properly

grounded back to service panel.

If there is no voltage and the furnace is properly grounded back to the service
panel, replace the furnace control board.

(Ck
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Self Check Diagnostics

« Remove power

* Disconnect R to stat on board
or

* Unplug the Ul ABCD plug

« Set switch SW1-6 to on

* Then power unit




Self Check Diagnostics

 Once the switch SW1-6 is turned on
« Power on the unit

 The Inducer will be energized at high-speed
and stays energized until the blower shuts off

« The HSI is energized for 15 seconds and
then de-energized

« Then the blower will be energized for 15
seconds at some range

« Single Stage - Blower and inducer will de-
energize at the same time

« 2-Stage — The blower will be de-energized
and the inducer will slow down to first stage
operation for 10 secs and then de-energize




Self Check Diagnostics

, | w o Single Stage or 2-stage
T B It helps show all the major components are working.

F—m——
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On a modulating gas furnace, it helps troubleshoot codes
25 Set up error
35 Gas valve fault
41 Blower motor fault
42 Inducer motor fault




All furnaces have low voltage fuses on their boards.

Low voltage from transformer powers board before
passing through fuse.

iy + — b b

If fuse opens, board will display code 24.

To troubleshoot, remove all external wiring from unit
(thermostat, OD unit, zoning kits, accessories) check
all wiring to ground. Run furnace. Add back wiring.

Automotive-type

<0 Fuse
CE




Code 12 - Start Up - informational alert

When power is applied to a any furnace board, the board will give a code 12 if there is an active heat call (24v on
W1 or W2) when the power is applied.

This is more of an alert than a fault and is in place because the board interprets the power up with a callfor
heat(24v on W1 or W2) as a power interruption during a heat call and wants to clear the furnace of any residual
heat.

The furnace will run the blower fan for 90 seconds and shut if off before resuming the normal sequence of
operation for a heat call.

This is a very common code while servicing as power may be interrupted often while troubleshooting.

A good practice while troubleshooting a furnace (or any air handler) is to remove thermostat wiring and to use
jumpers (alligator clips) to initiate call for different modes after power is returned to the unit.

(Ck
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Blower access panel interlock switch (ILK)
comes on all furnaces.

May be taped closed for troubleshooting.
Don’t forget to remove tape when finished.

When troubleshooting furnace, disconnect all
outside wiring, outdoor equipment and
accessories.



Common Communications Codes f

« Code 16 Loss of communications.

 Code 179 no communications to the outdoor unit.
« Code 178 no communications to the indoor unit.
* Check and tighten all wiring connections.

 You can test with the Ul at the outdoor unit and wire it direct to the
iIndoor.

 The communications ABCD plugs into the back of the UI.

((fE Same on all unit’s that use the ABCD plug



So, is it the board or the wire?

Check voltages with the ABCD 4-wire plug disconnected from the board. If the voltage behavior does not the match
table, the board most likely has failed.

Check voltages with the ABCD 4-wire plug, connected to the board. If the voltage behavior does not match the table,
check the wiring for shorts or bad Ul.

-Voltage Readings -
With board Power applied, and No U.l. connected

AtoB ~3 vdc
AtoC ~3 vdc
BtoC ~.01to 0.3 vdc
CtoD 24 vac

-Voltage Readings -
With board Power applied, and U.l. Applied

AtoB ~2.5to 3.9 vdc (pulsating)
AtoC ~2.5to0 3.9 vdc (pulsating)
BtoC ~0.1 10 0.9 vdc (pulsating)
) CtoD 24 vac
‘CE




Checking Communication




Checking Communication o’
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End of deck 1, change to deck 2

2022 Gas Furnace Service part 2
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