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IMPORTANT INFORMATION

Great pride and workmanship go into every product to provide our Customers with the highest possible quality. We
realize, however, that during its lifetime the product may service. The information contained in this manual is
intended for lise by a qualified service technician who is familiar with the safety procedures required in the repair and who
is equipped with the proper tools and testing instruments.

1& WARNINGI
REPAIRS COVERED IN THIS MANUAL THAT ARE MADE BY UNQUALIFIED PERSONS CAN RESULT IN
HAZARDS DUE TO IMPROPER ASSEMBLY OR ADJUSTMENTS SUBJECTING INEXPERIENCED PERSONS
MAKING SUCH REPAIRS TO THE RISK OF INJURY OR ELECTRICAL SHOCK WHICH CAN BE SERIOUS OR
EVEN FATAL.

IMPORTANT NOTE TO CONSUMER

II& CAUTION I
IF YOU PERFORM SERVICE ON YOUR OWN PRODUCT, YOU MUST ASSUME RESPONSIBILITY FOR ANY
PERSONAL INJURY OR PROPERTY DAMAGE WHICH MAY RESULT. AMANA WILL NOT BE RESPONSIBLE
FOR ANY INJURY OR PROPERTY DAMAGE ARISING FROM IMPROPER SERVICE AND/OR SERVICE PROCE­
DURES.

In orderto locate an authorized Amana, Caloric/Modern Maid service agency. please consult yourtelephone book orthe
dealer from whom you purchased this product. If you require further assistance, please contact:

CUSTOMER RELATIONS DEPT.
AMANA, IOWA 52204

OR 1-319-622-5511
CALL and ask for the
Customer Relations Department

Users of Amana products outside of the United States and Canada should contact:
EXPORT CUSTOMER RELATIONS DEPARTMENT
AMANA REFRIGERATION, INC.
AMANA, IOWA 52204, USA
TELEX: 4330076 AMANA
CABLE: "AMANA", AMANA, IOWA, USA

RECOGNIZE SAFETY SYMBOLS, WORDS AND LABELS

DANGER - Immediate hazards which WILL result in severe
personal injury or death.

WARNING - Hazards or unsafe practices which COULD result in
severe personal injury or death.

CAUTION - Hazards or unsafe practices which COULD result in
minor personal injury or product or property
damage.

[A DANGER I
1& WARNINGI

I& CAUl'lON I
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PRODUCT IDENTIFICATION
The rnodel and rnanuacturing number are used for positive identification of component parts used in manufacturing. At
which time engineering and rnanufacturingchanges take place where interchangeability of components are affected, the
manufacturing number will change.

It is very important to use the model and manufacturing numbers at all times when requesting service or parts information.

MODEL MIN MODEL MIN MODEL MIN

GUI045B25A P9898101F GUI045C25A P9898110F GUI045D25A P"1159801 F
GUI070B30A P9898102F GUI070C30A P9898111F GUI070D30A 159802F
GUI070B40A P9898103F GUI070C40A P9898112F GUI070D40A P1159803F
GUI090B30A P9898104F GUI090C30A P9898113F GUI090D30A Pi 59804F
GUI090B50A P9898105F GUI090C50A P9898114F GUI090D50A Pi "159805F
GUI115B35A P9898106F GUI115C35A P9898115F GUI115D35A P1159B06F
GUI115B50A P9898107F GUI115C50A P9898116F GUI115D50A P1159807F
GUI140B35A P9B98108F GUI140C35A P9898117F GUI140D35A P1159808F
GUI140B50A P9898109F GUl140C50A P9898118F GUI140D50A P1i59809F

GUI045B25B P1106301F GUI045C25B P1106401F GUI045E25A P1159901F
GUI070B30B P1106302F GUI070C30B P1106402F GLJI070E30A Pi1
GUI070B40B P1106303F GUI070C40B P1i06403F GUI070E40A Pii59903F
GUI090B30B P1106304F GUI090C30B Pii06404F GUI090E30A Pii59904F
GUI090B50B Pi106305F GUI090C50B Pii06405F GUIi15E35A Pi "159906F
GUIii5B35B P1i06306F GUIi15C35B P1i06406F GUI140E35A Pi159908F
GLJI"li5B50B Pii06307F GUI"li5C50B Pii06407F GUIi40E50A Pi159909F
GUIi40B35B P1i06308F GUI140C35B Pi106408F
GUI140B50B Pii06309F GUI140C50B Pii06409F GUI045E25A P1159910F

GUI070E30A P1159911F
GUI045B25B P1158601F GUI045C25B P1i5870"t F GUI070E40A P1159912F •GUI070B30B Pi158602F GUI070C30B Pi158702F GUI090E30A Pt 159913F
GUI070B40B Pi158603F GUI070C40B Pii58703F GUIii5E35A Pii59914F
GUI090B30B Pi158604F GUI090C30B Pii58704F GUIi40E35A P11599i5F
GUI090B50B P1158605F GUI090C50B Pi158705F GUIi40E50A Pi159916F
GUI115B35B P1158606F GUI1i5C35B P1158706F
GUI115B50B P1158607F GUI115C50B P1158707F GLJI045X25A P1174501F
GUI140B35B P1158608F GLJI140C35B P1158708F GLJI070X30A P1174502F
GUI140B50B P1158609F GUI140C50B P1158709F GUI070X40A P1174503F

GUI090X30A P1174504F
GUI090X50A P1174505F

G81045B25A P9898301F
GUI115X35A P1174506F
GUI115X50A P1174507F

GSI070B30A P9898302F GUI140X35A P1174508F
GSI070B40A P9898303F GUI140X50A P1174509F
GSI090B30A P9898304F
GSI090B50A P9898305F
GSI115B35A P9898306F
GSI115B50A P9898307F
GSIi40B50A P9898308F

GSI045D25A P1160001F GBI045A25A P1176901F
G81045B25B P1i60002F GBI070A30A Pi176902F
GSI070B30B Pii60004F GBI070A40A P1176903F
G8/070B40B G81090D50A P1160005F GBI090A30A P1i76904F
GSI090B30B 15D35A P1160006F GBI090A50A P1"176905F
GSI090B50B G81115D50A P1160007F GBI115A35A P"1"176906F •GS/115B35B G8/140D50A P1160008F GB/115A50A P1176907F
G81115B50B GSI070D30A P1i60009F GBI140A50A Pi "I 76908F
GSI140B50B GSI070D40A P1160010F
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PRODUCT IDENTIFICATION

GCI045B25A P9898201F GCI045C25A P9898209F GCI045D25A P1155301F

GCI070B30A P9898202F GCI070C30A P9898210F GCI070D35A P1155302F

• GCI070B40A P9898203F GCI070C40A P9898211F GCI090D30A P1155304F

GCI090B30A P9898204F GCI090C30A P9S98212F GCI090D50A P1155305F

GCI090B50A P9898205F GCI090C50A P9S98213F GCI115D35A P1155306F
GCI115B35A P9898206F GCI115C35A P9898214F GCI115D50A P1'155307F

GCI115B50A P9898207F GCI115C50A P9898215F GCI140D50A P1155308F
GCI140B50A P9898208F GCI140C50A P9898216F

GCI045X25A P1155309F

GCI040B25B P1106501F GCI045C25B P1106601F GCI070X35A P1155310F

GCI070B30B P1106502F GCI070C30B P1106602F GCI090X30A P1155311F

GCI070B40B P1106503F GCI070C408 P1106603F GCI090X50A P1155312F

GCI090B30B P1106504F GCI090C30B P1106604F GCI115X35A P1155313F

GCID9DB50B P1106505F GCI09DC5DB P1106605F GCI115X50A P1155314F'

GCI115B35B P1106506F GCI115C35B Pl106606F GCI140X50A P1155315A

GCI115B50B P1106507F GCI115C50B P11D6607F
GCI140B50B P1106508F GCI140C50B P1106608F

• I 50]

•

Su I T I>e
U: Upflow
c: Counterflow
S: Horizontal
B: Upflow/Horiz

Airflow Capability_

25: :~.5 Tons
30: 3.0 Tons
35: 3.5 Tons
40: 4.0 Tons
50: 5.0 Tons

Feature Designat=o,::::r===1
B: Standard Ignition Control
C: Canadian/Common Vent
D: Integrated Ignition Control
E: Canadian/Common Vent

Nominal In ut

045: 45,000 Btuh
070: 70,000 Btuh
090: 90,000 Btuh
115: 115,000 Btuh
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PRODUCT IDENTIFICATION

FOR YOUR SAFETY READ BEFORE OPERATING. •
4.IA WARNINGI

IF YOU DO NOT FOLLOW THESE INSTRUCTIONS
EXACTLY, FIRE OR EXPLOSION MAY RESULT WITH
PROPERTY DAMAGE, PERSONAL INJURY, OR LOSS 5.
OF LIFE.

This appliance is equipped with an ignition device wh ich
automatically lights the burner. DO NOT try to light the
burnerbyhand.

Turn the gas control knob clockwise ~to "OFF" posi­

tion. Do not force.

Replace control access panel.

Turn gas control knob counterclockwise \P'to "ON".

Wait live (5) minutes to clear out any gas. II you then
smell gas, STOP! Follow "8" in the salety information
above on this label. If you don't smell gas, go to the next
step. •

GAS INLET

~ MANUAL GAS kNOe
SHOWN IN "ON"
POSITION

+

WHAT TO DO IF YOU SMELL GAS INDOORS:

A. This appliance does not have a pilot. It is equipped with
a ignition device which automatically lights the burner.
DO NOT try to light the burner by hand.

B, BEFORE OPERATING smell all around the appliance
area for gas. Be sure to smell next to the floor because
some gas is heavier than air and will settle on the floor.

If the odor is FAINT:
Open windows and doors.
Call your gas company imrnediately. 6.

If the odor is STRONG:
Do not try to light.
Do not touch any electric switch, do not use the
phone.
Leave the bUilding immediately, then call the gas
company. 7.
If you cannot reach the gas companyj call the fire
department. 8.

TO TURN OFF APPLIANCE

10. Set thermostat to desired setting.

C.

0,

Use only your hand to push in or turn the gas control 9.
knob. Neverusetools. Iftheknobwillnotpushinorturn
by hand, don't try to repair it,call a qualified service
technician. Force or attempted repair may result in a
fire or explosion. 11

Do not use this appliance il any part has been under
water. Immediatelycall a qualified service technician to
inspect the appliance and to replace any part of the
control system and any gas control which has been
under water. 1.

Turn on all electric power to the appliance.

If the appliance will not operate, follow the instructions
"To Turn OFF Appliance" and call your service techni­
cian or gas company.

Set the thermostat to lowest setting.

OPERATING INSTRUCTIONS 2. Turn off all electric power to the appliance if service is
to be pertormed.

1, STOP! Read the salety inlorrnation above on this page.

2. Set the thermostat to lowest setting.

3. Turn off all electric power to the appliance.

3. Turn the gas control knob clockwise ~ to "OFF"
position. Do not force.

4. Replace control access panel. •
6 Rev. 1



PRODUCT IDENTIFICATION

•
LEFT SIDE

VIEW FRONT VIEw

RIGHT SIDE
VIEW

F

GUI045 3

• GUI070 3

GUI090 :1

GUI115 4

GUI140 4

CLEARANCES TO COMBUSTIBLE SURFACES
GUI & GCI MODEL FURNACES

Counterflow Filter Cabinet

CFC20 GCI090x30 91/2 17 5/8 185/16

CFC24 GC1115,140 215/8 185/16

CFC20qGCI090X50 191/8201/2 9112 175/8 185/16

UPFLOW COUNTERFLOW

FRONT 6 6

LEFT SIDE

RIGHT SIDE 2*' 6'

REAR 0 0

TOP 0

FLUE 6 6'

FLOOR C NC***

COUNTERFLOW FILTER CABINET

FILTER I USED ON
KIT ' MODEL

CFC16 .GC1045, 070

E

185/16

•
C ~ COMBUSTIBLE FLOOR (WOOD ONLY)

NC ~ NON-COMBUSTIBLE FLOOR

* ~ MAY BE COMBUSTIBLE (WOOD ONLY) WITH SPECIAL
SUBBASE

.. ~ 2" CLEARANCE FOR GUI045 & GUI070 ONLY (MAY BE 1"
WHEN TYPE B VENT IS USED.) ALl. OTHERS MAY BE 1".

... ~ MAY BE COMBUSTIBLE (WOOD ONLY) WITH SPECIAL
SUBBASE NO. CFSBI6,20, OR 24

ACCESSIBILITY CLEARANCES (MINIMUM)

36" at front is required for servicing or cleaning.

NOTE: In a[1 cases accessiblility clearance shall
take precedence over clearances from the enclo­
sure where accessibility clearances are greater.

All dimensions given in inches.
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PRODUCT IDENTIFICATION

LEFT SIDE
VIEw

FRONT I/IE~

RIGHT SIDE
vlI:~

•

I OP(NING II
1--4- 16 3/4 ~f-ot- J/4

114-f-65/8

GAS
_- SlPPl'Y

-'--Jt~- V-~ on,

26 310

o.<S
,..'''tV -'"
"«(5 ...-....~

'\y

COUNTERFLOW FURNACE DIMENSIONS

A B C D

GCI045 161/2 151/4 1415/16 3
~~-

GCI070 161/2 151/4 1415/16 3
I~

GCI090 201/2 191/4 1815/16 3

GCI115 241/2 231/4 2215/16 4"

GCI140 241/2 231/4 2215/16 4"

• Requires 3" ~ 4" adapter supplied with furnace

-­A.OOR

COUNTERFLOW SUBBASE

f--FILTEA USED ON
~~

A B C D F
KIT MODEL --f---~---~

CFSB16 GC1045,070 189/16 233/4 29 171/2 161/2 15 1 11/32_. --f--~-i~ ----
CFSB20 GCI090 189/16 233/4 29 21 1/2 201/2 19 1 11/32

f---------'
CFSB24 GC1115,140 189/16 233/4 29 241/2 241/2 23 1 11/32 •
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PRODUCT IDENTIFICATION

CLEARANCES TO COMBUSTIBLE SURFACES
GSIMODELFURNACES

,; FILTER
,;

.­.­.-.-,
.-.-,-

'( "

""'" 1

HORIZONTAL FURNACE DIMENSIONS

I A B C D E F

GS1045!161/2 15 61/8 1415/16 25/16 3

GSI070 i 161/2 15 61/8 1415/16 25/16 3

GSI090 19 81/8 1815/16 25/16 3

GSI'I15 23 W1/8 22

GSI140 23 101/8 22

Horizontal Filter cabinet:

HORIZONTAL FILTER CABINET

FILTER! USED ON i
C i IKIT MODEL I A B D E

HFC16 ,GSI045,_0!O_151/8 203/8 131/4,13 "1815/16

HFC20 I(3SI()9Q_ ',,12 1/8 203/8 131/4 17 :11815/16

HFC24 !GSI115, 140.231/8 203/8 131/4 215/B 1815/16

VIEW

BOTTOM VIEW

.JL

r

HORIZONTAL HORIZONTAL UPFLOW
LEFT RIGHT

FRONT Alcove Alcove Alcove

RIGHT 6 12 2*'

LEFT 12 6

REAR 0 0 0

TOP 6 6 0

FLUE 6' 6' 6'

FLOOR C C C

C = COMBUSTIBLE FLOOR (WOOD ONLY)

• ' = MAY BE 1" WHEN TYPE B VENT IS USED,

*' = 2" CLEARANCE FOR GS1045x25A, GSI070x35A ONLY (MAY
BE 1" WHEN TYPE B IS USED,) ALL OTHERS MAY BE 1",

9 Rev. 1



FURNACE SPECIFICATIONS

MODEL
GBI045A GBI070A GBI070A GBI090A GBI090A GBI115A GBI115A GBI140A

25A 30A 40A 30A 50A 35A 50A 50A
--~.-

BTUH INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000

OUTPUT (U.S.) 36,000 56,000 56,000 71,000 71,000 92,000 92,000 111,000

INPUT (CAN) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000

OUTPUT (CAN) 36,000 55,300 55,300 70,200 70,200 90,850 90,850 111,300

HIGH ALT. INPUT (CAN) 40,500 63,000 63,000 71,000 71,000 103,500 103,500 126,000

OUTPUT (CAN) 32,400 49,770 49,770 63,180 63,180 81,760 81,760 100,170

RATED EXT. STATIC (we) .10· .50 .12' .50 .12 - .50 .15 - .50 .15 - .50 .20 - .50 .20 - .50 .20 - .50

TEMPERATURE RISE 30" 60 30 - 60 35 - 65 35 - 65 35 - 65 35 - 65 40 -70

BLOWER WHEEL (D" WOO) 9x8 10 x 8 10 x8 10X 8 10 x 10 10 x 10 10x 10 10 x 10

BLOWER HORSEPOWER 1/4 1/3 1/2 1/3 3/4 1/2 3/4 3/4

BLOWER SPEEDS 4 4 4 4 4 3 4

FULL LOAD AMPS 10.1 13.6 15.6 13.6 17.7 15.6 17.2 17.2

TRANSFORMER (VA) 40 40 40 40 40 40 40

HEAT ANTICIPATOR 0.7 0.7 0.7 0.7 0.7 0.7 0.7

LIMIT SETTING of 220 240 260 190 210 210 200 210

AUXILIARY LIMIT 160 160 160 160 160 160 160 160

FAN DELAY ON 30 Sees. 30 sees. 30 sees, 30 sees. 30 sees. 30 sees. 30 sees. 30 sees.

OFF' HEATING 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees.

OF'F COOLING 45 Sees. 45 sees. 45 sees. 45 sees. 45 sees, 45 sees. 45 sees. 45 sees.

GAS SUPPLY PRESS (NaVLP) 111 " 1" 7" 111" 7" 111" 7" 111" 7" 111" 7" 111" 7" 111"

MANIFOLD PRESS (NaVLP) 3.5 " 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110"

ORIFICE SIZE (NaVLP) #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 11431 #54

NUMBER OF BURNERS 3 3 4 5 5 6

FILTER TYPE Permanent Permanent Permanent Permanent Permanent Permanent Permanent Permanent

FILTER SIZE 16 x25 xi 16 X25 x 1 16 x 25 x 1 16 x25 x 1 16x25x1 16 x25 x 1 16 x 25 x 1 16 x 25 x 1

NUMBER OF FILTERS 1 2 2 1 2 2

NET WEIGHT Ibs. 145 161 161 178 178 196 196 206

1. These furnaces aremanufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For eleVations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed in TOTAL BTU/HR must be calculated by the manufactures
method of in accordance with the "AS.H.R.A.E. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.O.E. test procedures, steady state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during preheat cycle.

10 Rev. 1
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FURNACE SPECIFICATIONS

GUI045B GUI0708 GUI0708 GUlO908 GUI0908 GUI1158 GUI1158 GUI1408 GUI140B
MODEL fC25A18 IC30Al8 fC40AlB fC30AlB fC50Al8 fC35A18 fC50AlB fC35AfB fC50AfB

i-- -- --_. -- -_.
BTUI-! INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000 140,000

OUTPUT (U.S.) 36,000 55,000 55.000 71,000 71,000 91,000 90,000 110,000 111.000

INPUT (CAN) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000 140,000

OUTPUT (CAN) 36,000 55,300 55,300 70,200 70,200 90,850 90,850 111,300 111,300

HIGH ALT. INPUT (CAN) 40,500 63,000 63,000 71.000 81,000 103,500 103,500 126,000 126,000

OUTPUT (CAN) 32,400 49,770 49.770 63.180 63,180 81,760 81,760 100,170 100,170

--
RATED EXT. STATIC (we) .2 -.5 .2 -.5 .2 -.5 .2 -.5 .2 -.5 .2 -.5 .2 .5 .2 -.5 .2 -.5

TEMPERATURE RISE of 35 - 65 35 - 65 35 - 65 45·75 35·65 40·70 45·75 45 -75 45 -75

BLOWER WHEEL (D" x W") 9x8 10 x8 10 x 8 10 x 8 10 x 10 10 x10 10 x 10 10 x 10 10 x 10

BLOWER HORSEPOWER 1/3 1/3 1/2 1/3 3/4 1/2 3/4 3/4 3/4

BLOWER SPEEDS 3 4 4 4 4 4 3 4 3

-
FULL LOAD AMPS 10.1 13.6 15.6 13.6 17.7 15.6 17.2 15.6 17.2

TRANSFORMER (VA) 40 40 40 40 40 4D 40 40 40

HEAT ANTICIPATOR 0.8 0.8 D.8 08 0.8 Dtl 0.8 0.8 0.8

LIMIT SETTING of 230 200 200 200 200 200 200 200 200

AUXILIARY LIMIT of NIA N/A N/A N/A NIA NIA NIA N/A NIA

VENT SAFETY SW. (CAN.) 250 250 250 250 250 250 275 275 275

FAN SW. SETTING ON 125 125 125 125 125 125 125 125 125

OFF 110 110 110 110 110 110 110 110 110

GAS SUPPL.Y PRESS (NaVLP) 7"/11" 7" 111" 7" 111" 7"/11" 7" 111" 7" 111" 7" 111" 7" 111" T'/11"

MANIFOLD PRESS (NaVLP) 3.5" 110" 3.5" 110" 3.5" 110" 35" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110"

ORIFICE SIZE (NaVLP) #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54

NUMBER OF BURNERS 2 3 3 4 4 5 5 6 6

FILTER TYPE Permanent Permanent Permanent Pemlanent Permanent Permanent Permanent Permanenl Permanent

FILTER SIZE 16 x 25 x 1 16 x 25 x 1 16 x 25 xi 16x25x1 16 x 25 x 1 16 x 25 xi 16 x 25 x 1 16 x 25 x 1 16 x 25 xi

NUMBER OF FILTERS 1 1 2 1 2 1 2 1 2

NET WEIGHT Ibs. 137 148 148 160 160 178 178 188 188

1. These furnaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For elevations above 2000 f1. the rating should be reduced by 4% for each 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed in TOTAL BTU/HF1 must be calculated by the manufactures
method of in accordance with the "A.S.H.RAE. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.OE test procedures, state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during preheat
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FURNACE SPECIFICATIONS

MODEL
GUI045 GUI070 GUI070 GUI090 GUI090 GUI115 GUI115 GUI140 GUI140

D/EIX25A D/EIX30A D/EIX40A D/EIX30A DIX50A D/EIX35A DIX50A D/EIX35A D/EIX50A
--

BTUH INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115.000 115,000 140,000 140,000

OUTPUT (U.S.) 36,000 56,000 56,000 71,000 71,000 92,000 92,000 111,000 111,000

INPUT (CAN) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000 140,000

OUTPUT (CAN) 36,000 55,300 55,300 70,200 70,200 90,850 90,850 111,300 111,300

HIGH ALT. INPUT (CAN) 40,500 63,000 63,000 71,000 71,000 103,500 103,500 126,000 126,000

OUTPUT (CAN) 32,400 49,770 49,770 63,180 63,180 81,760 81,760 100,170 100,170

RATED EXT. STATIC (we) .10 - .50 .12 - .50 .12 - .50 .15 - .50 .15 - .50 .20 - .50 .20 - .50 .20 - .50 .20 - .50

TEMPERATURE RISE 35 - 35" 65 35 - 65 45 -75 35 - 65 40 -70 45 -75 45 -75 45 -75

BLOWER WHEEL (D" x W") 9 10 x 8 10 x 8 10x8 10 x 10 10 x 10 10 x 10 10 x 10 10 x 10

BLOWER HORSEPOWER 1/4 1/3 1/2 1/3 3/4 1/2 3/4 1/2 3/4

BLOWER SPEEDS 4 4 4 4 3 4 3

FULL LOAD AMPS 13.6 15.6 13.6 17.7 15.6 17.2 15.6 17.2

TRANSFORMER (VA) 40 40 40 40 40 40 40 40

HEAT ANTICIPATOR 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

LIMIT SETIING of 240 250 200 220 230 240 220 220

AUXILIARY LIMIT NIA NIA NIA NIA NIA NIA N/A NIA N/A

FAN DELAY ON 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 secs. 30 sees. 30 secs. 30 sees.

OFF HEATING 90 seCs. 90 secs. 90 secs. 90 sees. 90 secs. 90 sees. 90 sees. 90 sees. 90 sees.

OFF COOLING 45 sees. 45 seCs. 45 sees. 45 secs. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees.

GAS SUPPLY PRESS (NaVLP) 7" 111" 7" 111" 7" 111" 7" 111" 7" 111" 7" 111" 7" 111" 7" 111" 7" / "11"

MANIFOLD PRESS (NaVLP) 3.5" 110" 3.5" / 10" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110" 3.5" 110"

ORIFICE SIZE (NaVLP) #431 #54 #431 #54 #43/#54 #43/#54 #431 #54 #431 #54 #431 #54 #431 #54 #431 #54

NUMBER OF BURNERS 3 4 5 5 6 6

FILTER TYPE Permahent Permanent Permanent Permanent Permanent Permanent Permanent Pel1llanent Permanent

FILTER SIZE 1 16 x 25 x 1 16 X 25 x 1 16 x25 x 1 16 x25 x 1 16 x 25 x 1 16 x25 x 1 16 x 25 x 1 16 x25 x 1

NUMBER OF FILTERS 2 2 1 2 1 2

NET WEIGHT 1M. 132 148 148 160 160 178 178 188 188

1. These furnaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For elevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed inTOTAL BTU/HR must be calculated by the manufactures
method of in accordance with the "A.S.H.R.A.E. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.O.E. test procedures, steady state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during preheat cycle.
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FURNACE SPECIFICATIONS

GCI045BI GCI070BI GCI070BI GCI090BI GCI090BI GCI115BI GCI115BI GCI140BI
MODELS C25A1B C30AlB C40AJB C30AlB C50AlB C35A1B C50AlB C50AlB

BTUH INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000

OUTPUT (U.S.) 36,000 56,000 56,000 72,000 72,000 92,000 92,000 112,000

INPUT (CAN) 45,000 70,000 70,000 90,000 90000 115,000 115,000 140,000

OUTPUT (CAN) 37,350 58,iOO 58,100 74,700 74,700 95,450 95,450 116,200

HIGH ALT. INPUT (CAN) 40,500 63,000 63,000 81,000 81,000 103,500 103,500 126,000

OUTPUT (CAN) 33,610 52,290 52,290 67,230 67,230 85,900 85,900 104,580

RATED EXT. STATIC (we) .2 -.5 .2 -.5 - .5 .2 -.5 .2 - .5 .2 -.5 .2 -.5 .2 -.5

TEMPERATURE RISE OF 35 - 65 35 - 65 35 - 65 45 -75 35 - 65 40 -70 45 -75 45 -75

BLOWER WHEEL (D" x W") 9x8 10 x 8 11 x 8 10 x 8 11 x 10 10 x 10 11 x 10 11 x 10

BLOWER HORSEPOWER 1/4 1/3 1/3 3/4 1/2 3/4 3/4

BLOWER SPEEDS 3 4 3 4 4 4 4 4

FULL LOAD AMPS 101 13.8 14.7 13.8 17.4 14.9 17.4 17.4

TRANSFORMER (VA) 40 40 40 40 40 40 '40 40

HEAT ANTICIPATOR 08 0.8 0.8 0.8 OS 0.8 0.8 0.8

LIMIT SETTING OF 250 200 200 180 250 200 200 200

AUXIUARY LIMIT OF 160 160 140 160 140 160 140 140

VENT SAFETY SW. (Can.) OF 200 225 250 250 250 ~)OO 200 225

FAN SW. SETTING ON 125 125 125 125 125 125 125 125

OFF 110 110 110 110 110 110 110 110

GAS SUPPLY PRESS (NaVLP) 7"/11" 7" 111" 7" 111" 7" 111" 7" 1 '11" 7" 111" 7" 1 11" 7"/11"

MANIFOLD PRESS (NaVLP) 35" 1 10" 35" 110" 3,5" 110" 3.5" 1 10" 3.5" 110" 3.5" 110" 3.5" 110" 35" 110"

ORIFICE SIZE (NAT/LP) #43/#54 #43/#54 #43/#54 #431 #54 #431 #54 #431 #54 #43/#54 #431 #54

NUMBER OF BURNERS 2 3 3 4 4 5 5 6

FILTER TYPE Pemlanent Pennanent Pemlanent Pennanent Pemlanent Permanent Pemlanent Pemlanent

FILTER SIZE 16x25x1 16 x 25 x 1 16 x 25 x 1 16 x 25 x 1 16 x 25 x 1 16 x 25 x 1 16 x 25 x 1 16 x 25 x 1

NUMBER OF FILTERS

NET WEIGHT Ibs, 131 147 147 159 159 177 177 206

1. These furnaces are manufactured for natural gas operation. Optional LP ConvGlsion Kits are available to convert
to propane gas.

2. For elevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary fOl" altitude.

3. The total heat loss from the structure as expressed in TOTAL BTU/HR must be calculated by the manufactures
method of in accordance with the "A.S.H.R.A.E. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.O.E. test procedures, steady state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during pmheat
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FURNACE SPECIFICATIONS

MODEL
GCI045 GCI070 GCI090 GCI090 GCI115 GCI115 GCI140
D25A D35A D30A D50A D35A D50A D50A

BTUH INPUT (U.S.) 45,000 70,000 90,000 90,000 115,000 115.000 140,000

OUTPUT (U.S.) 37,000 56,000 73,000 73,000 92,000 92,000 113,000

INPUT (CAN) N/A N/A N/A N/A N/A N/A N/A

OUTPUT (CAN) N/A N/A N/A N/A N/A N/A

HIGH ALT. INPUT (CAN) N/A N/A N/A N/A N/A N/A

OUTPUT (CAN) N/A N/A N/A N/A N/A N/A N/A

RATED EXT. STATIC (we) .12 - .50 .15· .50 .20 - .50 .20 - .50 .20 - .50

TEMPERATURE RISE 25 -55 35 - 65 45·75 35·65 40 -70 45 -75 45 -75

BLOWER WHEEL (D" x W") 9X8 10 X7 10X 11 X8 10X 10 11 X8 11 X 8

BLOWER HORSEPOWER 1/4 1/2 1/3 3/4 1/2 3/4 3/4

BLOWER SPEEDS 4 4 4 4 4 4

FULL LOAD AMPS 7.6 7.9 11.5 9.5 11.5 11.5

TRANSFORMER (VA) 40 40 40 40 40 40

HEAT ANTICIPATOR 0.7 0.7 0.7 0.7 0.7 0.7

LIMIT SETIING of 250 220 210 200 230 190 1'70

AUXILIARY LIMIT OF 160 160 160 160 160 160 160

FAN DELAY ON 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 sees.

OFF HEATING 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees.

OFF COOLING 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees.

GAS SUPPLY PRESS (NaVLP) 7" 111" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11"

MANIFOLD PRESS (NaVLP) 3.5" 1 10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10"

ORIFICE SIZE (NaVLP) #43/#54 #43/#54 #43/#54 #43/#54 #43/#54 #43/#54 #43/#54

NUMBER OF BURNERS 3 4 4 5 5 6

FILTER TYPE Pennanent Pennanent Pennanent Pennanent Pennanent Permanent Pennanent

FILTER SIZE 16 x 25 xi 16 x25 x 1 16 x25 xi 16 x 25 xi 16 x25 x 1 16 x 25 x 1 16 x 25 x 1

NUMBER OF FILTERS 2 2 2 2 2

NET WEIGHT Ibs. 131 147 159 159 177 177 187

"these furnaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For elevations above 2000 ft. the rating should be reduced by 4% for eaeh 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed in TOTAL BTU/HR must be calculated by the manufactures
method of in accordance with the "A.S.H.R.A.E. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.O.E. test procedures, steady state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during preheat cycle.
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FURNACE SPECIFICATIONS

GSlO45B GSI070B GSI070B GSI090B GSI090B GSI115B GSI1158 GSI140B
MODELS 25A1B 30AlB 40AlB 30AlB 50AlB 35A1B 50AlB 50AlB

BTUH INPUT (U.S.) 45,000 70.000 70,000 90,000 90,000 '115,000 115,000 140,000

OUTPUT (U.S.) 37,000 55.000 55.000 72,000 71,000 92,000 91,000 111,000

INPUT (CAN)

OUTPUT (CAN)

HIGH ALT. INPUT (CAN)

OUTPUT (CAN)

-
RATED EXT. STATIC (we) .2 -.5 .2 -.5 .2 ' .5 .2 -.5 .2 ~ .5 .~: ~ .5 .2 ~ .5 .2 -.5

TEMPERATURE RISE OF 35 - 65 35 - 65 35 - 55 45 - 75 ~15 65 40 -70 45 -75 45,,75

-- - -
BLOWER WHEEL (D" x W") 9x8 10 x 8 11 x8 10 x8 11 x 10 10 x 10 11 x 10 11 x 10

BLOWER HORSEPOWER 1/4 1/3 1/2 1/3 3/4 1/2 3/4 3/4

BLOWER SPEEDS 3 4 3 4 4 4 4 4

FULL. LOAD AMPS 10.1 13.8 14.7 13.B 174 14.9 17.4 17.4

TRANSFORMER (VA) 40 40 40 40 40 40 40 40

HEAT ANTICIPATOR 0.8 0.8 0.8 0.8 08 O.B 0.8 0.8

1----- --
LIMIT SETIING OF 230 200 200 180 230 :!OO 250 200

AUXILIARY LIMIT 'F 160 160 160 160 160 160 160 160

FAN SW. SETTING ON 125 125 125 125 125 125 125 125

OFF 110 110 110 110 110 110 110 110

-
GAS SUPPLY PRESS (Nat/LP) 7"/11" 7"/11" 7" 111" 7"/11" 7"/11" 7" 11'1" 7"/11" 7" 1'11"

MANIFOLD PRESS (Nat/LP) 3.5" 110" 3.5" 110" 3.5" / 10" 35" 110" 35" 110" 3.5" 110" 3.5" / 10" 3.5" / 10"

ORIFICE SIZE (NAT/LP) #43/#54 #431 #54 #431 #54 #43! #54 #43/#54 #431 #54 #431 #54 #431 #54

NUMBER OF BURNERS 2 3 3 4 4 5 5 6

FILTER TYPE Pennallent Pennanent Pem1anent Pennanenl Permanent f'errnallenl Permanent Pennanent

FILTER SIZE 16 x25 x 1 16x25x 1 16x25x1 16 x 25 x 1 16 x 25 x 1 '16 x25 x 1 16x25xl 16 x 25 x 1

NUMBER OF FILTERS

NET WEIGHT Ibs. 132 147 147 159 159 177 177 187

1. These furnaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For elevatiorrs above 2000 fl. the rating should be reduced by 4% for each '1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed in TOTAL BTUiHR must be calculated by the' manufactures
method of in accordance with the "A.S.H.RAE. GUIDE" or "MANUAL ,ROAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less lhan the heating capacity. Output based on D.O.E. test procedures, stl,ady state efficiency limes output.

4, Maximum full load amps include 5 amps drawn by the ignitor during preheat cycie,
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FURNACE SPECIFICATIONS

MODEL
GSI045 GSI070 GSI070 GSI070 GSI090 GSI090 GSI115 GSI115 GSI140
025A 030A 035A 040A 030A 050A 035A 050A 050A

BTUH INPUT (U.S.) 45,000 70,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000

OUTPUT (U.S.) 36,000 56,000 56,000 55,000 72,000 72,000 92,000 92,000 112,000

INPUT (CAN) N/A N/A N/A N/A N/A N/A N/A N/A N/A

OUTPUT (CAN) N/A N/A N/A N/A N/A N/A N/A N/A N/A

HIGH ALT. INPUT (CAN) N/A N/A N/A N/A N/A N/A N/A N/A N/A

OUTPUT (CAN) N/A N/A N/A N/A N/A N/A N/A N/A N/A

RATED EXT. STATIC (we) .10· .50 .12 - .50 .12 - .50 .12· .50 .15 - .50 .15 - .50 .20 - .50 .20 - .50 .20 - .50

TEMPERATURE RISE 35 - 65 35 - 65 35·65 35 - 65 45 -75 35·65 40·70 45 -75 45·75

BLOWER WHEEL (0" x W") 10 X8 10 X7 11 X8 10 X 8 11 X8 10X 10 11 X8 11 X8

BLOWER HORSEPOWER 1/4 1/3 1/2 1/2 1/3 3/4 1/2 3/4 3/4

BLOWER SPEEDS 4 4 4 4 4 4

FULL LOAD AMPS 7.9 7.6 7.9 11.5 9.5 11.5 11.5

TRANSFORMER (VA) 40 40 40 40 40 40 40 40

HEAT ANTICIPATOR 0.7 0.7 0.7 0.7 0.7 0.7

LIMIT SETTING 210 240 200 200 200 220 180 170

AUXILIARY LIMIT of 160 160 160 160 160 160 160 160

FAN DELAY ON 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 sees. 30 sees.

OFF HEATING 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees. 90 sees.

OFF COOLING 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees. 45 sees.

GAS SUPPLY PRESS (Nat/LP) 7" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11" 7" 1 11"

MANIFOLD PRESS (NaVLP) " 1 10" 3.5" 1 10" 3.5" 1 10" 3.5"/10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10" 3.5" 1 10"

ORIFICE SIZE (NaVLP) #43/#54 #43/#54 #43/#54 #43/#54 #43/#54 #431 #54 #43/#54 #43/#54 #43/#54

NUMBER OF BURNERS 3 3 4 4 5 5 6

FILTER TYPE Pennanent Pennanent Pennanent Permanent Permanent Pennanent Permanent Pennanent Permanent

FILTER SIZE 16 x25 x 1 16 X 25 X 1 16 x 25 x 1 16 x 25 x 1 16x25x1 16 x 25 x 1 16x25x1 16 x 25 x 1 16 x 25 x 1

NUMBER OF FILTERS 1 1 1 2 1 2 2

NET WEIGHT Ibs. 132 147 147 147 159 159 177 177 187

1. These furnaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert
to propane gas.

2. For elevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The furnace
must not be derated, orifice changes should only be made if necessary for altitude.

3. The total heat loss from the structure as expressed in TOTAL BTU/HR must be calculated by the manufactures
method of in accordance with the "A.S.H.RAE. GUIDE" or "MANUAL J-LOAD CALCULATIONS" published by
the AIR CONDITIONING CONTRACTORS OF AMERICA. The total heat loss calculated should be equal to or
less than the heating capacity. Output based on D.O.E. test procedures, steady state efficiency times output.

4. Maximum full load amps include 5 amps drawn by the ignitor during preheat cycle.
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1. CFM in chart is wilh lilter(s) as shipped with furnace. If furnace is shipped with ti\is chart aSSUI11GS both filters are installed.
2 iNSTALLATION IS TO BE ADJUSTED TO OBTAiN TEMPERATURE RISE THI= nANC;E. SPECWiED ON THE RATING PLATE
3. The chart is for information only. For satisfactory operation, external static plessure not eXCflfxl value shown on lilting plate. The shaded area

indicates ranges in excess Df maximum external static pressure allowed when heating.
4. The above chart is for U.S. furnaces installed at 0-2000 feet. At higher altitudes, a properly demL,j unitwll! have approxirnatelytho same temperature

rise at a particular CFM, while the ESP at that CFM will be lower.
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LO 1230
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BLOWER PERFORMANCE SPECIFICATIONS

MOTOR 1---:CO.'":-2----'--0=-.3·
SPEED 1----,---+MODEL

GU1070x40x

LO

GUI140x35x M·LO

MED

HI

GUI140x50x MED

GU1070x30x

1490 70 1470 71 1450 72 1425

1660 62 1650 63 1635 63 1625

___+_....:..:.H:...I--+_.::;22:::90~1-_-+-'2::::2::::30~_4.:.:7_i-----=2"'130::::...+- 49 2050

lO 1475 1460 1440 1390

GBI140A50A M-lO 1710 61 1675 63 1635 64 1580

MED 1930 54 1880 56 1815 58 1750

HI 2290 46 2225 47 2120 50 20CX)

M·LO 1530

MED I"no
23clO

LO 1180 1175

GUI115x35x MLD 1410 61 1400 62

GB1115A35.A MED 1655. 52 1645 52

.________ HI --+"""2"'.0-'-00----t_ 43 1950 44

GUI115x50x LO 1530 56 1520 57

GBI115A50A MED 1730 50 1720 50

HI 2375 36 .-+_,2;;;.:2:;.7;;;,;5-+....;:38"-+-..::;22::.:00"'---/

1180 1150 1135 1124

1330 1315 1295 1275

1585 65 1560 66 1525 68 1475

1930 54 1875 55 1835 57 1750

I- -f +-C::::,F~M~ Rise CFM Rise CFM Risfl CFM

GUI045x25x LO 690 49 675 50 660 s·\ 640

GBI045A25A MED 965 35 950 3B 91" 875

___.j-....:.:H::.:I_-11--'1.=2..;;40:;..-+--:2::.:.7_+ 1170 _.~__ 1100 __ 31_tll.Q;05{~-)L!...J~.;L-!-~~._4~ __~~t~Ll~~2G~-4. __;@._.j
LO

M-LO

MED 1460 48

I.-.--.---..-----.---l...-....:...~-_ ...--f .•.l!2§9._ _..43 _J..~~'2.5 45

935 56 920 57

1190 441150 46

f._.. . t--...:..:.:.._1f-14;.:;;7:.:,;:0+.....::;36e,_+-:1..:.4.:.;10:...r 37

1135 46 1135 46

1340 39 1335 39 1325 40

1570 33 1560 34 1525 34

1---------------.---+",,-'''-'--.--1- ...;,1;;;,;89::;:5=--+__+-..;;18::;:35=--1---_-+ 1775

850 830 800

910 73 900 74 870

1120 60 1080 62 1050

1:J95 +--..:.;;;.----f--::..:.;:.-t

LO 995

M-LD 1~JCXI

•

•

•
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BLOWER PERFORMANCE SPECIFICATIONS

MOTOR
External Static Pressure, Inches Water Column --

MODEL 0.2 0.3 0.4 0.5 0.6 0.7 0.8
SPEED ......

CFM Rise CFM Rise CFM Rise CFM Rise CFM Rise CFM F2~ CFM Rise

La 730 46 730 46 700 48 675 49 610 $3/ /535 390

GCI045x25x MED 915 36 900 37 870 38 825 40 760 :i <6SC •••••••••••••• 48
500

HI 1220 27 1160 27 1090 31 1015 33 930 /82 i ••••••••• 39 680 48

La 740 730 700 675 610
.....

43004' , <-

GCI070B/C30x M-LO 970 53 950 55 920 56 890 58 1..•.• 840 77 670
•••••••••MED 1265 41 1220 43 1175 55 1125 46 11050 47 971< < 835 60

HI 1530 1465 1400 37 1330 39 1240 40 1155 43 1030 48

La 860 61 850 62 840 62 830 63 820 64 800

GCI070DIX35x M-LO 1060 49 1050 50 1040 50 1030 51 1020
1.

51 < I 52 1000

MED 1360 38 1350 39 1325 39 1275 41 1225 43 1200 44

_. HI 1660 1610 1550 1490 1430 37······ 1360 38 1275 41

La 1050 49 1040 50 1025 51 1000 52 970 51 925 54 58

GCI070B/C40 MED 1525 1490 35 1455 36 1410 37 1350 1280 43

HI 1845 1790 - -- 1715 1660 1580 1490 1360 > 37

La 740 730 700 675 860 460

GCI090x30x M-LO 960 69 940 71 900 74 865 750

MED 1220 55 1170 57 1·t20 60 1065 63 65 910

----~._-

HI 1420 47 1350 49 1285 52 1225 54 1140 57 1040 63 900 72
La 1525 44 1475 45 1400 48 1350 49 "1270 51 1180 65 6:3

GCI090B/C50x M·LO 1745 38 1690 ~i9 1625 41 1565 4(] 1490 44 1400 46 1270 51

MED 1955 1900 1820 37 1760 ~18 1680 39 1580 41 1430 45

---- HI 2210 2150 2070 _. 2000 1910 1810/ <36 J650 3H...
La 1220 56 1190 57 1170 58 1160 59 1115 I ""I VI}

1""'< lUoo

GCI090DIX50x M-LO 1425 48 1415 48 1390 49 1370 50 1345 51 1315 I 54

MED 1650 41 1635 42 1630 42 1600 43 1570 44 1540 44 1485 46

HI 2260 2230 2140 2085 1980 ..,193§~ 1---- - 1850 37

La 1060 1050 1040 1000 955 890 790

GCI115x35x M-LO 1260 68 1250 68 1220 1200 1145 li 1C 990
1

MED 1580 54 1560 55 1510 56 1460 58 1395 1300 64 1150

53<
I··

HI 1920 44 1835 46 1760 48 1670 51 1570 1460 57 1320 63

La 1380 62 1360 63 1335 64 1300 66 1250 67 1180 1080

GCI115B/C50x M-LO 1610 53 1570 54 1540 55 1490 57 1425 59 1340 63 1200 70

MED 1890 1860 46 1800 47 1750 49 1680 50 1600 52 1480 57

HI 2260 2200 2125 2050 1950 1850 -> "1710 49

LO 1240 71 1230 71 1190 74 1170 1135 1110 1055 ....... -

GCI115DIX50x M-LO 1470 60 1435 61 1415 62 1380 64 1345 65 1310 < 1250 70

MED 1700 52 1670 53 1655 53 1630 54 1565 56 1520 58 1470 60

HI 2280 2240 2175 2095 2025 - 1925 46 1835 48

LO 1315 1280 1240 1200 1140 1060 950

GCI140B/C50x M-LO 1560 66 1515 68 1475 70 1425 73 1360 1260 1090

MED 1815 57 1"770 59 1715 60 1660 62 1580 64 1475 69 1300

HI 2340 2265 46 2200 47 2100 49 1995 51·< 1/1B60 55 1620 63

LO 1250 1245 1235 1225 1200 1170 1125

I··.· 1>1325GCI140DIX50x M-LO 1465 72 1460 73 1450 73 1430 74 1410 1370
<

MED 1690 63 1675 63 1655 64 1640 65 1605

I/~i
1560 68 1525 ••.•.• 70

HI 2180 49 2125 50 2060 52 2030 52 1980 1920 55 1860 ······57

1. CFM in chart is with filter(s) as shipped with furnace. Iffurnace is shipped with two side air return filters, this chart assumes both filters are installed.
2. INSTALLATION IS TO BE ADJUSTED TO OBTAIN TEMPERATURE RISE WITHIN THE RANGE SPECIFIED ON THE RATING PLATE.
3. The chart is for information only. For satisfactory operation, external static pressure not exceed value shown on rating plate. The shaded area

indicates ranges in excess of maximum ex1ernal static pressure allowed when heating.
4. The above chart is for U.S. furnaces installed at 0-2000 feet. At higheraltitudes, a properly derated unit will have approximately the same temperature

rise at a particular CFM, while the ESP at that CFM will be lower.
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BLOWER PERFORMANCE SPECIFICATIONS

MOTOR
External Static Pressure, Inches Wat~~!umn_ --

MODEL 0.2 0.3 04 05 0.6 O~ 08
SPEED ---r---f--- -- ---

1-.---- CFM Rise CFM Rise CFM Rise CFM Rise CFM Rise CFM Rise CFM elise·
--

610 53LD 730 46 730 46 700 48 675 49 535 60 390

GSI045x25x MED 915 36 900 37 870 38 825 40 680 413 500

-- HI 1220 - 1160 1090 1015 936 825 39 6.80 48

LD 740 - 730 700 675 610 540 •.430
GSI070B30x M-LD 970 53 950 55 920 56 890 58 770

MED 1265 41 1220 43 1175 44 1125 46 970

f---------- . HI 1530 - 1465 1400 37 1330 39 J240 40 1155 43 1030 48
~"'-

520· 460 3gbLD 620 610 590 570

GSI070D30x M-LO 890 58 880 59 850 61 720 92

MED 1240 42 1200 43 1160 45 1120 46

1-. HI 1580 33 1520 1450 36 1360 3~_ 1290 40 1220 43 1120 46

LD 830 61 825 62 820 62 815 62 -SOO. 64 780 775

GSI070D35x M-LO 1085 47 1080 47 1070 47 1060 48 1030 49 990

MED 1365 37 1360 37 1320 38 1290 39 1260 43 1130 45

HI 1620 1565 1515 1450 J31P \37 1320 38 1240 411--._---_. --
9J( 51 925

-
LO 1050 49 1040 50 1025 51 1000 52 54 860 58

GSI070B40x MED 1525 1490 35 1455 36 1410 37 1350 39 1170 43

1----_.-- HI 1845 1790 1715 1660 1580 1490 .. 1350 37

LO 1170 44 1160 45 1130 46 1100 47
i1~8&

A9 i 1000 52 910 57

GSI070D40x MED 1570 33 1520 1460 1380 38

f----
HI 1560 32 1670 1610 15~.Q...L-_ 1440 ·36 13130 38 1240 42

LO 740 730 700 675 620 B60 460

GSI090x30x M-LO 960 69 940 71 900 7'. 865 815 -
MED 1220 55 1170 57 1120 60 1065 63 1000 65 •••

1----- HI 1420 47 1350 49 1285 52 -l.?25 54 1140 57 1040 63 900 72

LO 1525 44 1475 45 1400 48 1350 '19 1270 51 11: 55 1035

GSI090B50x M-LO 1745 38 1690 39 1625 41 1565 43 1490 46 1270

MED 1955 1900 1820 37 1760 38 1680 3£1 1580 41 45

HI 2210 2150 I 2070 2000 19_19- ....;-.......'''"-
1810 36 1650 39---

59 1100 62LO 1290 52 1280 52 1255 54 1235 55 1. 1150

GSI090D50x M-LO 1500 45 1490 45 1460 46 14-.15 47 1345 50

MED 1760 38 1725 39 1690 40 1645 41 1515 45

1------"
HI 21..~~. 2110 2040 _1.96Q_

,~~-~,

1885 36 1800 38 1730 39-
955 790LO 1060 1050 1040 1000 880

GSI115x35x M-LD 1260 68 1250 68 1220 1200 1080 990

MED 1580 54 1560 55 1510 56 1460 58

~~i6
1300 1150

----- HI 1920 44 1835 46 1760 48 1670 51 53 1460 57 1320 63

LO 1380 62 1360 63 1335 64 1:l00 66 1250 67 1180 71 1080

GSI115B50x M-LO 1610 53 1570 54 1540 55 1490 57 1200 70

MED 1890 1860 46 1800 47 1750 49 1480 57

HI 2260 2200 - 2125 2050 1950 >c 1850 .. 1710 49

LO 1325 65 1300 67 1280 68 1250 69 1230 71······ 1195 73 1150
GSI115D50x M·LO 1560 56 1525 57 1500 58 1,.70 59 1425 •., 64 1300 67

MED 1800 48 1775 49 1745 50 1700 51 1520

HI 2285 2220 2150 2080 .2000 1920 - 1835~
LO 1315 1280 1240 1200 •• 1140 1060 950

GSi'140B50x M·LO 1560 66 1515 68 1475 70 1425 73 1360 1260 1090

MED 1815 57 1770 59 1715 60 1660 62 1475 69 1300 ..

f------ HI 2340 2265 46 2200 47 2100 49 1995 51 1860 55 1620 63....._..'-"- ------
LO 1290 1270 1260 1235 1190 1150 1090

GSI140D50A M-LO 1510 69 1500 70 1460 70 1445 73 1'115 74 1300

MED 1780 59 1760 60 1725 61 1680 62 1 64 67 1485 71
HI 2315 2240 47 2170 4B 2'100 50 2020 52 1fl4D £->4 185D 57

"'. -
1. CFM in chali Is with filter(s) as shipped wlill furnace. Iffurnace is shipped with all relum Ihisclmll bothfiltels are inslalled.
2_ INSTALL_ATIDN is TO BE ADJUSTED TO OBTAIN TEMPERATUF1E F1iSE vm HiN THE Ri\NGE: SPECiFiED ON THE flATiNG PLA1E
3_ The chart is for information only. For satisfaclOly operalion, external static pressure not excood vailito shown on rating plate. The shaded area

indicates ranges in excess of maximum external static pressure ailowed when heating.
4. The above chart is for U.S. furnaces inslaiied at 0..2000fe81. At Iligher aititudes, a properly derail Ii inl! will haVE! approxirnalDly Ille same temperature

rise at a particular CFM, wl1ile the ESP allhat CFM wiil be lower.
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BTU OUTPUT vs TEMPERATURE RISE CHART
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COMBUSTION AND VENTILATION AIR

•

IA WARNINGI
PROPERTY DAMAGE, BODILY iNJURY, OR DEATH
MAYOCCURIFTHEFURNACEANDANYOTHERFUEG
BURNING APPLIANCES ARE NOT PROVIDED WITH
ENOUGH FRESH AIR FOR PROPER COMBUSTION AND
VENTILATION OF FLUE GASES. MOST HOMES
REQUIRE OUTSIDE AIR TO BE SUPPLIED INTO THE
FURNACE AREA.

Improved construction and additional insulation in homes
has reduced the heat loss and made these homes much
tighter around doors and windows so that air infiltration is
minimal. This creates a problem to supply combustion and
ventilation air for gas fired or other fuel burning appliances.
Any use of appliances that pull air out of the house (clothes
dryers, exhaust fans, fireplaces, etc.) increases this problem
and appliances could be starving for air.

In addition, these energy saving measures mean that your
home will retain more water vapor and have a higher relative
humidity. High humidity, especially during cold weather,
may be damaging to buildings because condensation forms
on windows and inside walls.

AIR REQUIREMENTS

Most homes will require that outside air be supplied to the
furnace area by means of ventilation grilles or ducts connect­
ing directly to the outdoors or spaces open to the outdoor's
such as attics or crawl spaces. The following information on
air flx combustion and ventilation is reproduced from the
National Fuel ('1as Code NFPA54/ANSIZ223.1 Section 5,3
or Canadian Installation Code and CANI-B149.2.

5.3.1 General

(a) The provisions of 5.3 apply to gas utilization eqUipment
installed in buildings and which require air for combustion,
ventilation and dilution of flue gases from within the building.
TIley do not apply to (i) direct vent equipment which is
constructed and installed so that air for combustion is
obtained from the outside atmosphere and all flue gases are
discllarged to the outside atmosphere, or (2) enclosed
furnaces which incorporate an integral total enclosure and
use oilly outSide ai r for combustion and dilution of flue gases.

(b) Equipment shall be installed in a location in which the
facilities for ventilation permit satisfactory combustion of
gas, proper venting, and the maintenance of ambient tem..
perature at safe limits under normal conditions of use,
Equipment shall be located so as not to interfere with proper
circulation of air. When normal infiltration does not provide
the necessary air, outside air shall be introduced.

(c) In addition to air needed for combustion, process air shall
be provided as required for: cooling of equipment ormaterial,
controlling dew point, heating, drying, oxidation or dilution,
safety exhaust, odor control, and air for compressors.

(d) In addition to air needed for combustion, air shall be
applied for ventilation, including all air required for comfort
and proper working conditions for personnel.

(e) While all forms of building construction cannot be covered
in detail, air for combustion, ventilation, and dilution of flue
gases for gas utilization equipment vented by natural draft
normally may be obtained by appliance of one of the meth­
ods covered in 5.3.3 and 5.3.4.

(f) Air requlI'ements forthe operation of exhaust fans, kitchen
ventilation systems, clothes dryers, and fireplaces shall be
considered in determining the adequacy of a space to
provide combustion air requirements.

5.3.2 Equipment Located in Unconfined Spaces:
In unconfined spaces (see definition below) in buildings,
infiltmtion may be adequate to provide air for combustion,
ventilation and dilution of flue gases. However, in buildings
of tight construction (for example, weather stripping, heavily
insulated, caulked, vapor barrier, etc.), additional air may
need to be provided using the methods described in 5.3.3-b
or 5.3.4.

Space Unconfined. For purposes of this Code, a space
whose volume is not less than 50 cubic feet perl ,000 Btu per
hour of the aggregate input rating of all appliances installed
in that space. Rooms communicating directly with the space
in which the appliances are installed, through openings not
fUl'nished with doors, are considered a part of the unconfined
space,

5.3.3 Equipment Located in Confined Spaces:
(a) All Air from Inside the Building: The confined space shall
be provided with two permanent openings communicating
directly with an additional room(s) of sufficient volume so that
the combined volume of all spaces meets the criteria for an
unconfined space. The total input of all gas utilization
equipment installed in Hle combined space shall be consid­
ered in making this determination. Each opening shall have
a minimum free area of 1 square inch per 1,000 Btu per hour
of the total input rating of all gas utilization equipment in the
confined space, but not less than 100 square inches. One
opening shall be within12 inches of the top and one within 12
inches of the bottom of the enclosure, (See Figure 1,)
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COMBUSTION AND VENTILATION AIR

•
Note, The Inlet and out·

let air openings shall
each have a free 81lla of
not less than one square
inch per 4.000 Btu per
hour of the total input rat·
ing of all equipment in the
enclosure.

OUTLiET.,.
Note' EaCh opening

shall have a free area of
not less than one square
Inch per 1.000 Blu po,
hour of the total input rat·
ing of all equipment In the
enclosure, but not less
Ihan 100 square mchos

Fig. 1. Equipment located in Cor1lined Spaces; All Air from inSide the Build·
ing. See 5.3.3·a.

Fig. 3. Equipment Located in Confined Spaces; All Ai, from Outdoo,s
Through Ventilated Attic. See 5.3.3-b.

•
When communicating with the outdoors through hori­
zontal ducts, each opening shall have a minimum free
area of 1 square inch per 2,000 Btu per hour of total
input rating of all equipment in the enclosure. (See
Figure 4.)

Note: Each all' dl..lcl
opening shall rlavB a
fre~ area of not less
than one square Inch
per 2.000 Btu per
hour or the total Input
rating of all equip·
ment in the en·
closure.•

T~~§?

When directly communicating with the outdoors, each
opening shall have a minimum free area of 1 square
inch per 4,000 BtlJ per hour of total input rating of all
equipment in the enclosure. (See Figure 2.)

(b) All Air from Outdoors: The confined space shall be 3.
provided with two permanent openings,one commencing
within 12 inches of the top and one commencing within 12
inches of the bottom of the enclosure. The openings shall
communicate directly, or by ducts, with the outdoors or
spaces (craWl or attic) that freely communicate with the
outdoors.

VENllLATION LOUVEAs
'each end 0' .Hle]

Note: The inlet and out·
let air opening:s shall
each have a free area of
not less than one square
inch pe, 4.000 Btu pe,
hou' of the total input r.l­
ing ofall equipment in the

VENTILATION LOUVERS FOR
UN><EATED CRAWL SP;<CE

Figure 2. Equipment localed inCbnfined Spaces; .All Airfrom Outdoors c Inlet Air from
Ventilated Crawl Space and Outlel Air to Ventilaled Attic. See 5.3.3-b.

2. When communicating with the outdoors through verti·
cal ducts, each opening shall have a minimum free area
of 1 square inch per 4,000 Btu per hour of total input
rating of all equipment in the enclosure. (See Figure 3.)

"IF···'heoippli.ncp room jJ loc.ted ilg"inH. iln ()uhidl> will lind the
,i, openings communjClt~ dirt"etly with the ovtdoor~. ul;h opening
ih.1I have .. frre .re, of not leu I~"n one ~qua(e inch prr 4.000 8'"
pe-F hour of th. tot.1 input rating Qf all .ppli.n(~$ in the t'nc!osvre-.

Fig. 4. Equipment Located in Confined Spaces; All Air from Ouldoor5. See
5.3.3-b.

4. When ducts are used, they shall be of the same cross"
sectional area as the free area of the openings to which
they connect. The minimum dimension of rectangular
air ducts shall be not less than 3 inches.

5.3.4 Specially Engineered Ihstallations:

The requirement of 5.3.3 shall not necessarily govern when
special engineering, approved by the authority having juris­
diction, provides an adequate supply of air for combustion,
ventilation, and dilution of flue gases. •
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COMBUSTION AND VENTILATION AIR

5.3.5 Louvers and Grilles:

In calculating free area in 5.3.3, consideration shall be given
to the blocking effect of louvers, grilles, or screens protecting
openings. Screens used shall not be smaller than 1/4 inch
mesh. If the free area through a design of louver or grille is
known, it should be used in calculating the size opening
required to provide the free area specified. If the design and
free area is not known, it may be assumed that wood louvers
will have 20-25 percent free area and metal louvers and
grilles will have 60-75 percent free area. Louvers and grilles
shall be fixed in the open position or interlocked with the
equipment so that they are opened automatically during
equipment operation.

5.3.6 Special Conditions Created by Mechanical
EXhausting or Fireplaces:

Operation of exhaust fans, ventilation systems, clothes
dryers, or fireplaces may create conditions requiring special
attention to avoid unsatisfactory operation of installed gas
utilization equipment.
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Factory-Built Chimney. A chimney composed of listed
factory-built components assembled in accordance
with the terms of their listing to form the completed
chimney.
Masonry Chimney. A field-constructed chimney of
solid masonry units, bricks, stones, listed masonry
chimney units or reinforced portland cement concrete,
lined with suitable chimney flue liners.
Metal Chimney. A Field-constructed l~hil!Tmi~V of metal.

Condensate (Condensation). The liquid which separates
from a gas (including flue gas) due to a reduction in tempera­
ture or increase in pressure.

Combustion Products. Constituents resulting lram the
combustion of a fuel with the oxygen of the air, including the
inerts but excluding excess air.

a.

Combustible Material. As pertaining to materials adjacent
to or in contact with heat producing appliances, vent connec­
tors, gas vents, chimneys, steam and hal water pipes, and
warm air ducts, shall mean materials made of or surfaced
with wood, compressed paper, plant fibers, or otller materi­
als that are capable of being ignited and burned. Such
material shall be considered combustible even though flame­
proofed, fire-retardant treated, or plastered.

Chimney. (See also "Gas Vent," "Vent" and Venting
System.")
One or more passageways, vertical or nearly so, for convey­
ing flue or vent gases to the outside atmosphere.

Appliance (EqUipment). Any device which utilizes gas as
a fuel orraw materialto produce light, heat, power, refrigera­
tion or air conditioning.

(Additional Definitions Located in Appendix A - Venting
Tables)

Ambient Temperature. The temperature of the surrounding
medium, usually used to refer to the temperatu re of the air in
which a structure is situated or a device operates.

I. DEFINITIONS

VENTING

IMPORTANT NOTE TO THE OWNER

It is important that you fill out the OWMr'S registration card
and mail it today. When filling in the registration card, be
sure to include the model, manufacturing and serial numbers
plus the installation date.

Your warranty certificate is also supplied with the unit. Read
the warranty carefully and note what is covered. Keep the
warranty certificate in a safe place, so you can find it, if
necessary.

AMANA REFR1GERATION,INC., DOES NOT MAKE ANY
WARRANTY OR REPRESENTATION, EXPRESSED OR
IMPLIED, WITH RESPECT TO THE ACCURACY, b.
COMPLETENESS OR USEFULNESS OF THE
INFORMATION CONTAINED IN THIS MANUAL. AMANA
HAS PREPARED THIS MANUAL IN ORDER TO PROVIDE
GENERAL INFORMATION AND GUIDELINES c.
REGARDING VENTING. THIS MANUAL DOES NOT AND
CANNOT ADDRESS EVERY POSSIBLE CONDITION OF
APPLICATION WHICH MAY ARISE. INDIVIDUAL
APPLICATIONS REMAIN THE SOLE RESPONSIBILITY
OF THE INSTALLER.

IMPORTANT NoTE TO THE INSTALLER

Belore installing this unit please read this manual to famil­
iarize yourself on the specific items which must be adhered
to, such as vent materials, vent sizing, venting system
layout, etc. Affix this manual, the Installation Instructions,
and the User's Informational Manual adjacent to the furnace.

IA CAUTION'
TO AVOID THEPOSSIBILITIESOF PROPERTY DAMAGE,
ILLNESS, OR DEATH; BE SURE TO FOLLOW THESE
INSTALLATION INSTRUCTIONS. THROUGHOUT
THESE INSTRUCTIONS, THE WORDS "MUST" AND
"SHALL" REFER TO ITEMS WHICH MUST BE
FOLLOWED FOR PROPER OPERATION. THE WORDS
"MAY" "CAN" AND "SHOULD" REFERTO ITEMSWHICH
MAY NOT BE REQUIRED FOR PROPER OPERATION,
UNDER CERTAIN CONDITIONS

Keep this literature in a safe place for future reference.

This manual contains information on venting of Air Com­
mand 80 furnaces. For additional information on installation,
operation, and maintenance of the furnace, consult the
Installation Manual and User's Informational Manual which
are shipped with the furnace.

Dilution Air.· Airwhich enters a draft hood or draft regulator
and mixes with the flue gases.

Draft. The flow of gases or air through chimney, flue or
equipment caused by pressure differences.

a. Mechanical or Induced. The draft developed by fan or
air or steam jet or other mechanical means.

b. Natural. The draft developed by the difference in
temperature of hot gases and outside atmosphere. •



VENTING

•
Draft Hood. A device built into an appliance, or made a part
of the vent connector from an appliance, which is designed
to ("I) provide forthe ready escape of the flue gases from the
appliance in the event of no draft, backdraft, or stoppage
beyond the draft hood, (2) prevent a backdraft from entering
the appliance, and (3) neutralize the effect of stack action ofthe
chimney or gas vent upon the operation of the appliance.

Excess Air. Air which passes through the combustion
chamber and the appliance flues in excess of that which is
theoretically required for complete combustion.

Flue, Appliance. The passage(s) within an appliance
through which combustion products pass from the combus­
tion chamber of the appliance to the draft hood inlet opening
on an appliance equipped with a draft hood or to the outlet
of the appliance on a appliance not equipped with a draft
hood.

Flue, Chimney. The passage(s) in a chimney for conveying
the flue or vent gases to the outside atmosphere.

Flue Collar. That portion of an appliance designed for the
attachment of the draft hood or vent connector.

Flue Exhauster. A device installed in and made a part of the
vent which will provide a positive induced draft.

Flue Gases. Products of combustion piUS excess air in
appliance flues or heat exchangers.

backdraft or stoppage beyond the draft hood, and to permit
inspiration of air into the draft hood in the event of a strong
chimney updraft.

Shall. Indicates a mandatory requirement.

Vent. A passageway, vertical or nearly so, used to convey
flue or vent gases from gas utilization equipment, or their
vent connectors, to the outside atmosphere. (Also see Gas
Vent and Venting System.)

Vent Connector. The pipe or duct which connects a fuel­
gas burning appliance to a vent or chimney.

Vent Gases. Products of combustion from fuel-gas burning
appliances plus excess air, plus dilution air in the venting
system above the draft hood or draft regulator.

Venting. Removal 01 combustion products as well as
process fumes to the outer air.

Venting System. A continuous open passageway lrom the
flue collar or draft hood of a gas-burning appliance to trle
outside atmosphere forthe purpose of removing flue orvent
gases.

Note: A system usually composed of a vent or a
chimney and vent COllnElC!C)r(s if used, assembled to form
tile open passageway.

Vented Appliance Categories.
Gas Vent. A passageway composed at listed factory-built
components assembled in accordance with the terms of a.
listing for conveying vent gases from gas appliances 01' their
vent connectors to the outside atmosphere.

a. Type B Gas Vent. A gas vent for venting listed gas
appliances with draft hoods and other CategolY I gas b.
appliances listed for use with Type B gas vents.

Mechanical Exhaust System. Equipment installed in and
made a part of the vent, which will provide a positive induced c.
draft.

Noncombustible Material. For the purpose of this Code,
noncombustible material shall mean material which is not (1.
capable of being ignited and burned, such as materials
consisting entirely of, or a combination of, steel, iron, brick,
tile, concrete, slate, asbestos, glass and plaster.

Category I. An appliance which operates with a non­
positive vent pressure and with a vent gas temperature
at least 140°F above its dewpoint, measured as speci·
fied in the appmpriate nationally recognized appliance
standard.
Category II. An appliance which operates with a non­
positive vent pressure and with a vent gas temperature
less than 140°F above its dewpoint, measured at the
entrance to the venting system.
Category III. An appliance which operates with a
positive vent pressure and with a vent gas temperature
at least 140°F above its dewpoint, measured at the
entrance to the venting system.
Category IV. An appliance which operates with a
positive vent pressure and with a vent gas temperatul'8
less than 140°F above its dewpolnt, measured at the
entrance to the venting system.

•
Pressure. Unless otherwise stated, is expressed in pounds
per square inch above atmospheric pressure, i.e., gauge
pressure (psig) .

Relief Opening. The opening provided in a draft hood 10
permit the ready escape to the atmosphere of the flue
products from the draft hood in the event of no draft,

Water Heater. An appliance for supplying hot water for
domestic or commercial purposes,
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VENT CAP

VENTING

IAWARNINGI
PERSONAL INJURY HAZARD
FAILURE TO IDENTIFY THE CAUSE OF THE VENT
SAFETY SWITCH OPENING CAN RESULT IN SEVERE
PERSONAL INJURY OR DEATH FROM ASPHYXIATION. •

VENT

DO NOT BY-PASS THIS SWITCH.
These furnaces include a thermally activated, manual reset
Vent safety switch. This will open if positive pressure
develops at the entrance to the venting system. This switch
can only be reset once. If it should open a second time, the
cause of its opening must be determined and corrected by
a qualified servicer.

- The installation calls for the furnace to be vented by going up
5 feet, horizontally 10 feet, and vertically again 15 more feet.

AIR
COMMAND • We need to determine if these lengths will be acceptable and

80 what size of vent can be used.
FURNACE

DRAFT
HOOD

WATER
HEATER

VENT
CONNECTOR

FLUE
COLLAR

III. VENT SiZING EXAMPLES

Example 1

In this first example, we will have a GUI090 vented alone in
the following application:

Fig. 1: LocatiOn of Definitions

- We will be using Table 2 in the GAMA venting tables for this
example.

•
GUIll9ll

FIGURE 2

U.S. or Canada

UPFLOW
GUI045E25
GUI070E30
GUI070E40
GUI090E30
GUI090E50
GUI115E35
GUI115E50
GUI140E35
GUI140E50

Note: Only current production models which include a vent
safety switch are listed above.

II. FURNACE LISTINGS
ALL Air Command 80 Furnaces may be vented in common
with appliance(s) equipped with a draft hood and listed for
use with Type B vent, such as awater heater. If two or more
induced draft appliances, controlled by separate thermo­
stats or a two stage thermostat, are connected to the same
vent, ONLYthe following AirComrnand 80 Furnaces may be
used:
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•

When installing a GUI090 in a typical installation, the
installer may prefer to use 3" single wall metal vent connec­
tor and type B vent. By following the left hand column of
table 2 marked "height" to the 20' category and then finding
the proper lateral length of 10', we can read across to the
FAN Minimum and Maximum capacities. We see that using
a 3" single wall metal vent connector is not recommended
(NR).

3" I ." I
Height LaleroJ

H L ~~AT~IiAT
(ft) (ft) Min M.u. M.u. Min M.u. Mu

'- - - I
6 0 38 77 45 59 151 Ilj

2 39 51. 36 60 96 66
4 NR NR 33 74 92 6J
6 NR NR 31 83 89 60

S 0 37 83 SO 58 164 93,
2 39 56 39 59 108 7:5

I 5 NR NR 37 77 102 69
8 NR NR 33 90 95 64

10 0 37 87 53 57 174 99
2 39 61 41 59 117 80
5 52 56 39 76 111 76
10 NR NR 34 97 100 64

I 15 0 36 93
51 I 56 190 III

I 2 33 69 47 57 136 93
5 51 63 4<1 75 123 116
10 NR NR 39 95 116 79
15 NR NR NR NR NR n

H

I
0 0 JS 96 60 54 200 118

2 J7 74 50 56 148 99
5 m ~p

9-4
10 NIl: 86
15 NR, NR NR NR 80
20 NR NR NR NR NR NR

Table 2

Even if we jump up to a 4" single wall metal vent connector,
the FAN Minimum is 93,000 BTUH. Comparing this to our
90,000 BTUH input, we cannot do this installation with a 4"
single-wall vent connector either.

The solution here would be to do one of two options:

1. Reduce the lateral run of the single wall vent connector
to 5' from 10'. Looking at Table 2, we can see the range
here is from 73,000 BTUH (FAN-Min) to 140,000 BTUH
(FAN-Max).

or

2. Use 4" type B vent connector with a type B vent.
Looking at Table 1 and following the proper columns,
we can see using 4" will work because the FAN Minimum
is 38,000 BTUH and the FAN Maximum is 133,000
BTUH. Comparing this to our 90,000 STUH input, we
fall within this range and it would be acceptable.

A 3" to 4" adapter will be required at the furnace flue collar,

I
I

3" I 4" I
Appl

Height Lateral
NAT ~H L ---f.~N NAT FAN

(ft) (ft) Min Mu Mu Min Mu Mu I
6 0 0 78 46 o 152 86

2 13 51 36 18 '17 67
4 21 49 34 30 94 64
6 25 46 32 36 91 61

8 0 0 84 50 o 165 94
2 12- 57 40 16 109 75
5 23 53 38 32 103 71
8 28 49 35 39 98 66

10 0 0 88 53 o 175 100
2- 12 61 42 17 118 81
5 23 57 40 32 113 77
10 30 51 36 41 104 701

15 0 0 94 511 o 191 112
2 II 69 48 15 136 93
.5 I 22 65 45 30 130 87
10 I 29 59 41 4Q 121 82
15 37 411 112.. .7635 53

~ 097
61 0 202 119

2 10 75 51 14 149 100
.5 21 71 48 29 143 96
10 f--28- ~ 3813~ 89
15 34- 58 40 124 84
20 48 52 35 55 116 7S-

Table 1
Example 2

In thiS example, the application calls for a GUI070 installed
with a 35,000 BTUH water heater. See figure 3 below.

Schematic Diagram .howitlg ott,.t "in tn.
oammon ~"f MC;tron eX the vertical v.nt

r- r-

i 2

-
H

15

~ih
--n ~ I

1

3

~
I

35K
WATER
HEATER GUI070

F)GURE3
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•

•• I S' I
v_ Combl.,

Hei....
H FAN FAN NA'f FAN FAN: NAT

(ft) FAN -oMAT-oMAT .rAN: -NAT<HA:l'

6 89 711. 64 136 113 100

• 91 87 71 151 126 11:1

0 106 94 16 I~ 137 Cl'Q

lei' U9} 140

V'nt Conutar Cap'dl)'

3" I ." I
Vent c_

Heilht W..
H II. .....N NAT ,...... NAT

(ft) (ft) MlIl Maa Maa MlIl loW. Maa

6. 1 Zl 37 26 JS 66 46
2 2J .1 11 )7 7S is
3 24 ... 3S 3. II "-

• I Zl 40 IT 3.'S 72 ..
2 2J ... 32 36 10 57
3 24 .7 16 37 17 61

10 I Zl .3 28 34 7' so
:z 2J 47 33 36 116 S9
3 24 so 37 37 92 67

~
21 so 30 33 .9 S3
Zl S1 JS 3S 96 6l

S$ ---4&-~. 71

Table 3
Finally, we must determine the commonvent diameter. If both
single wall and double wall vent connectors are used, such as
in this example, the common vent capacity from Table 4will be
used. The combined input rating is used to size the common
vent, in this case 35 + 70 = 105 MBh. Table 4 shows a 4"
common vent with a15foot height has acapacity of 108 MBh.
However, with two90° elbows inthecommon ventthe maximum
capac~y mustbe reduced by 10% foreach 90° elbow, or atotal
of 20%. Therefore the 4" common vent is too small and a 5"
diameterwillbe checked. 159MBhx .80 '" 127 MBh maximum
capac~y. Since 127 MBh is greater that 105 MBh, a 5"
common vent will be adequate.

Co_mo. v••t Capacity

As a finalcheck, we will Confirm that the common vent is not
too big fOfthe furnace. Rule 19B in the Appendix specifies that
thecommon vent's flow area shall notbe morethan 7times the
flow area of the "smallest listed appliance categorized vent
area, flue collar area, or draft hood outlet area." The furnace
hasa 3" vent collar, with a flow area of (3.14 x (3/2)2) =7.1 in2.
Thus, flow areas as large as 7.1 x 7 = 49.5 in2 could be
acceptable. Table 9 in the Appendix shows that a 5" vent has
an equivalent area of 19.6 in2. 19.6 is less than 49.5, so this 5"
common vent will be acceptable.

V'IlI COIID'ttor Capaclt}'

I •• I
Vent CoMeo:t«

H.i.... W..
H II. ...... HAT ''''N NAT
(1) (ft) Mill MAll Wd Mill loW. Maa

6 I mt NIl. 26 mt NIl· 46

" NIl. NIl. 11 mt NIt 5S
3 NIl. NIl. 34 NIl. NIl. "-

i1k- I ~ ~ :l.9 79 17

*~
34:..:. :..:. ri. 100 70

Table 4

Please note that the horizontal vent connector length should
not exceed Bfeet (1Y2feetperinchofconnectordiameter). See
note 4 in the Appendix.

The alternatives here would be in increasetheconnector rise
to 3 leet, at which the NAT maximum is 39,000 BTUH, or
increase the vent connector diameter to 4" at which the NAT
maximumis63,OOO STUH.

We must first determine the proper vent connector size for
each appliance based on the above information.

A 3" to 4" adapter will be required atthefurnace's flue collar.

For this example we will need to look at rabies 3 and 4.

Let's assume the installer will want to use a single wall vent
connector and Type Bvent. For this, we will refer to Table 4.
Using thistable, read down the total vent height to 15' and read
acrossthe2'connectorrisetotheNATmaximumcolumn. This
value must be equal to or greater than the input of the water
heater.lnthisapplication,theNATmaximumis34,000BTUH.
The 35,000 STUH water heater we have cannot use the 3"
connector.

Now, we mustdeterminethe furnaceventconnectordiameter.
Let's assume that the installer woUld like to use a single wall
vent connector and Type B vent. Again, Table 4 would be
used. Read downthevent heightcolumn (H) to a15" andthen
acrosslhe3', connector rise row. Table 4tells usthat asingle
wall vent connector can't be used. It is not recommended for
3", and a 70,000 STUH furnace is too small when compared
to the FAN minimum column 0187,000 BTUH at 4". The
alternative for us is to refer to Table 3 for Type Bconnectors,
and read down the connectorheight (H) column and acrossthe
3' connectoruse (R) row. Read down theconnectordiameter
column to thecross-pointwherethe FAN maximum is greater
than the BTUH input olthe furnace. In this case this is under
the 4' column where the FAN maximum is 102,000 and the
FAN minimum is 36,000. A 4" diametervent connector must
be used.
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FIGURE 4
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use (R) row at 3', Find the column where the furnace input
ratings falls between the FAN minimum and the FAN maxi­
mum numbers. Looking at this table, we can see that a70,000
BTUH furnace inthis application cannot be vented with single
wall vent connector.

Villi COIIOUtol' Capaday

Table 4
We must now look to Table 3 to determine if a Type B vent
connector can be used. By reading the table at30' height and
a3' rise the table shows lhal a4" Type Bvent connector is the
best choice. A3" to 4H adapter will be requ iroo althe flue collar
of each furnace.

Table 3
To findlhe Type Bcornmonventsizewe must look at common
vent capacity on the lowerportion of Table 3. Again, followthe
vent height (H) to 30'. When the input ratings of the two
furnaces are addoo together, we get 140,000 BTUH. Read
across the 30' row to find where the FAN + FAN rating is greater
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Allowable
ary Liner

nal 8 x 8

al 12 x 12

CONNECTOR
RISE 3

0, L

TYPE El
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GUI07OC: GUI070C

30

._~"-_._-

Smallest Draft
Largest Allowable Largest

Hood or Flue
Collar in system

Round Vent Mason

3 inch Diameter 7 inch Diameter Nomi

4 iflch Diameter 10 inch Diameter Nomin

Example3

This table shows the largest allowable vents or masonary liners
that are allowed under any conditions. Under some conditiol1s,
the "largest allowable" sizes listed above could be unacceptable.
See the Rules and Tables for details.

Summary:

RULE 19A, 19B SUMMARY

This example has alarge house requiringtwoGUI070 fumacHs
common vantoo. See the figure below. Please note thatlhe
furnaces having a vent safety switch are required lor this
application. For details, see page 5.

Inthis application, the single-wall vent connectordiameterfor
thewaterheateris4". The furnace should use a4"Type Bvent
connector. A3"t04" adapter must be used to the furnace flue
collar, and (if necessary), at the draft hood of the water heater.
The common vent should be a 5" Type B vent.

First of all, we must determine if a3" single wall vent connector
will be adequateforthis application. To do this, we must look
at the upper portion of Table 4. Read down the vent height
column (H) until 30' is reached and then across the connector

•

•
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VENTING
than the combined input of the two furnaces being common
vented. In this case, a 4" Type B vent has a common vent
capacityof 152MBh. Sincethis isgreaterthanouractual input
of 140 MBh, a4"Type B ventmay be used.

Commoa V.at Capadly

I
V..

Rei'"H FAN FAN NAt
(1'1) +FAH+NAT+NAT ~

Ii 91 II "
I 101 90 1]

10 110 91 19

l' 125 111' 91

:zo 136 123 un
~~~ 131 •• 111

For new construction, a 4" Type B vent would be used. But
what is this is a retrofit job, and an existing Type B vent of
greater than 4 inch diameter is present? Can the existing be
reused?

Rule 19 in the Appendix answers thisquestion. Itspecifiesthat
thevent flow area shall not exceed? times the flow area ofthe
smallest "listed appliance categorized vent area, flue collar
area, or draft hood outlet area."

AGUI070 has a3 inch diameter flue collar, and a flow area of
(3.14x 1.5/2)2=7.1 in2

• 7.1 x7=49.5 in2
, soanyventwith aflow

area of 49.5 jn2 or smaller would be acceptable.

Table 9 in the Appendix showsthe flow areas forvariousvent
sizes:

4 inch diameter = 12.2 square inches
5 inch diameter = 19.6 square inches
6 inch diameter = 28.3 square inches
7 inch diameter == 38.3 square inches
8 inch diameter = 50.3 square inches

Thus, the 4 inch diametervent which would be used for anew
installation will be acceptable. Vents of5 inch, 6inch or7 inch
diameter would also be acceptable. Any vent of 8 inches or
more in diameter would be too big.

In summary, 4" Type Bvent connectors must be used to run
from each GUI070 furnace to the common vent. A 3" to 4"
adapter will be required at the flue collar of each furnace.

Thecommonvent must be Type B,and maybe4", 5",6", or7"
in nominal diameter. If this is aneW construction installation,
a 4 inch diameter Type B common vent is the best choice*.
assuming there are novertical offsets in the common vent. If
this is a replacement job, an existing 5 inch, 6, inch or 7 inch
diameter Type Bvent would be acceptable.
'Assuming there are no vertical offSets in the common vent.
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EXAMPLE 4

In this example a GSI070 furnace is being installed into the
crawlspace of a home with a 15 foot high 8" x 8" tile lined
masonrychimney. The furnace will be located 5feet from the
masonry chimney, and there are no other appliances being
vented into the chimney. See Figure 5.

Because no source of dilution air is present, note 21 from the
Appendix requires that the chimney be relined with eitherType
B vant or a listed single wall metal lining system. For this
example, a flexible metal liner will be used. It must be sized
per Note 22 in the Appendix.

Note 16 from the AppendiX requires that a vent connector
located in acrawlspace to type Borequivalent, so Table 1will
be used to size the vent connector and flexible liner.

From Table 1, the maximum capacityfor3" is 65,000-(0.2
x 65,000) = 52,000. This is less than 70,000. Therefore, 3" is
too small and 4" will be checked. 130,000-(0.2x 130,000)
== 104,000.70,000 is between 30,000 and 104,000, therefore
4" will be used.

3" I 4" I
Appl

Height La1eral
H L FAN NAT FAN NAT

(ft) (fl) Min Max Max Min Malit Max

6 0 0 78 46 0 152 86
2 13 51 36 18 97 67
4 21 49 34 30 94 64
6 25 46 32 36 91 61

8 0 0 84 SO 0 165 94
2 12 57 40 16 109 75
5 23 S3 38 32 103 71
8 28 49 35 39 98 66

10 0 0 88 53 0 175 100
2 12 61 42 17 118 81
5 23 57 40 32 113 77
10 30 51 36 41 104 70

~
0 94 58 o 191 112

11 69 48

~
93.... 6S~ 30 13 87

10 29 S9 41 4 1 82
15 35 53 37 48 112 76

Table 1

A 3" to 4" adapter will be required at the furnace's flue collar.

In summary, a4 inch Type Bvent connector will be attached
to a4 inch flexible aluminum liner. Athree to four inch adapter
will be required at the flue collar of the furnace.

•
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6

Table 8
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Figure 5

Example 5

In this example, the application calls for a GUI090 furnace
installed with a35,000 BTUH water heater. Theunitsareto be
vented into a8" x 8" tile lined masonrychimney in the interior
of the building, as shown in Figure 6.

-- .--

30

--r(( --~--r

Q 3

1
35K

WATER GUI090
HEATER

R
Figure 6

For the furnace vent connector, Table 8 can also be used to
check single wall connectorperforrnance. Read down thevent
height column to 30 feet and then across the 3 foot connector
rise row, A 3" connector is not recommended and a 90,000
BTUH furnace is too small when comparedtothe4" connector
FAN Min of 95,000 BTUH. Therefore, Table 7 must be used
to size aType B double wall vent connector. In this table a3"
connector is too small (90,000 is more than 64,000). A 4"
connector is acceptablebecause the furnace input (90,000) is
lessthan the FAN Max of 1~11 ,000 and it isgreaterthanthefan
min of 57,000 BTUH.

VODt CllIlI:Icclor c.ldty

Vw e-
Hci&ht RiM

M It
(ft) (II)

6 I
:1
3

lj I
2
3

Table 7
Table 8 is used to size common venting installations involving
single wall connector into masonry chimneys for the water
heater. Read downto the vent height of30 feet and acrossthe
2footconnector risetothe NAT Max column. Thisvaluemust
be greater than the input of the water heater. A3" connector
cannot be used (35,000 is more than 31,000) but a 4"
connector is acceptable (35,000 is less than 54,000). Notethat
the horizontal run olthe connector shou k:l not exceed 6feet (1 Y2
Ft. per inch of connector diameter). See Note 4.

A3"to 4" adapter will be required althe furnace's flue collar.

Next, the capacityolthe masonry chimney must be checked.
From Table9, the equivalent area for anominallinersizeof8"
x ·'is42.7 sq. in. Using lhebottom ofTable8, foraventheight
of 30 feet and a FAN + NATcapacityof 125,000 wefindthat a
minimum internal chimney area of 28 square inches is required,
so 42.7 square inches is large enough. As belore, the
maximum area for a3" flue collar furnace (such as the GUI090)
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ALL INSTALLATIONS USING MASONRY CHIMNEYS
MUST BE SIZED IN ACCORDANCE WITH THE
APPROPRIATE APPENDIX A VENTING TABLES.

IF AN 80% FURNACE IS COMMON VENTED WITH A
DRAFTHOOD EQUIPPED APPLIANCE, THE POTENTIAL
FOR CONDENSATION DAMAGE MAYSTILL EXIST WITH
EXTREMelY COLD CONDITIONS, LONG VENT
CONNECTORS, EXTERIOR CHIMNEYS, OR ANY
COMBINATION OF THESE CONDITIONS. THE RISK OF
CONDENSATION DAMAGE IS BESTAVOIDED ElY USING
THE MASONRY CHIMNEY AS A PATHWAY FOR
PROPERLY SIZED METAL LINER OR TYPE B METAL
VENT.

I

VENTING

IAWARNINGI
POSSIBILITY OF PROPERTY DAMAGE, PERSONAL
INJURY, OR DEATH - DAMAGING CONDENSATION
CAN OCCUR INSIDE MASONRY CHIMNEYS WHEN A
SINGLE FAN ASSISTED CATEGORY I APPLIANCE (80%
AFUE FURNACE) IS VENTED WITHOUT ADEQUATE
DILUTION AIR. DO NOT CONNECT AN 80% FURNACE
TO A MASONRY CHIMNEY UNLESS THE FURNACE IS
COMMON VENTED WITH A DRAFT HOOD EQUIPPED
APPLIANCE, OR THE CHIMNEY IS LINED WITH A METAL
LINER OR TYPE 8 METAL VENT.

I19Iu

NIl 90',. NIl 157,".1
NIl N1L ..~

~ ..........
;:~~ •••~:=~' ••r::=~:

6

V...
Hciflhl

H
(11.)

10

20

(30

is49.5squareinches. (NOTE19) Therefore,an8x8tileliner
(42.7 square inches) is acceptable. An 8x 12tile liner (63.6
square inches) would have been too big.

a....w TI.E sat. l:IENERAl...i.V ""'.
13' .12· (24" LENGnt) .. "

k,. ,.'10'" .... ·sNcE

It:===========t-''-

•
Figure 7: Typical Multiple Flue Clay Tile Chimney
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•
B. Checklist Summary
This checklist serves as a summary of the items to be
checked before venting an Air Command 80 furnace into a
masonry chimney. In addition, we recommend that a
qualified serviceman use this checklist to perform a yearly
inspection of the furnace venting system.

This checklist is only a summary. For detailed information
on each of the procedures mentioned, see the paragraph
referenced with each item.
This inspection is based upon a draft topical report, "Ma­
sonry Chimney Inspection and Relining", issued by the Gas
Research Institute. While not yet finalized, we believe this
report represents the best information of this subject which
is currently available.

NO ..I Reline1------ ----~ (FiX 4)

----------

Proper Chimney
Termination?
(Check 1)

I
YES

~
Chimney channel
free of solid
and liquid fuel
appliances?
(Check 2)

I
YES

!
Crown in
good condition?
(Check 3)

I
YES

~
Cleanout
free of debris?
(Check 4)

I
YES

!
Liner in good
condition?
(Check 5)

I
YES

~

1------- NO----·---t0004

l----------NO----........

t-'------ NO-------t0004

Line, terminate
with listed vent cap
(FiX 1)

Change venting
arrangements
(Fix 2)

Rebuild crown
(Fix 3)
and/or Reline
(Fix 4)

•
Dilution air
available?
(Check 6)

I
YES

~
Complete
the Installation
(Check 7)

I
Reline

NO----.... (Fix 4)
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Check 3~ Chimney Crown Condition. Damage from
condensate usually shows up first in the crown. If any of the
folloWing trouble signs are present, the condition of the
crown is not satisfactory:

Figure 8 Typical Termination Locations for Chimneys

a. Crown leaning
b. Bricks missing
c. Mortar missing
d. Tile liner cracked
e. No tile liner
f. Salt staining at mortar joints. (White stains, and mortar

becomes sandy and/or erodes.)

Liquid fuel appliances include oil furnaces, oil-fired boilers,
and oil-fired water heaters.

Appliances which burn propa.ne (sometimes referred to as
LP (Iiquified petroleum)) gas are considered gas-fired appli­
ances.

Check 2~ Any solid or liquid fuel appliances vented
into this chimney channel?
Solid fuel appliances include fireplaces, wood stoves, coal
furnaces, and incinerators.

B. Termination More Than 10 Feet From Ridge, Wall
or Parapert

IT
: 3' Min.

:~"....I . :.•.
I
I
I
I

T
3' Min.

10' or Less

l'i,·Li"I,

~!,
I

Chimney-- I

A. Termination 10 Feet Or Less From Ridge, Wall
into this chimney channel?

Figure 8 Typical Termination Locations for Chimneys

If the chimney does not meet these termination require­
ments, but all other requi rements in the checklist can be met,
it may be possible for a mason 10 extend the chimney. If this
will not be practical, see Fix 1.

Check 1 --- Proper chimney termination. A masonry
chimney used as a ventfor gas fired equipment must extend
at least three feet above the highest point where it passes
through the roof. It must extend at least two feet higher than
any portion of a building within a horizontal distance of 10
feet. In addition, the chimney must terminate at least 3 feet
above any forced air inlet located within 10 feet. The
chimney must extend at least five feet above the highest
connected equipment draft hood outlet or flue collar.

,G.: NOTE:
No Height Above
Parapet Required
When Distance From

:~.: Walls or Parapet
• ~s More Than 10'

Wall or Parapet

For problems a, b, or c, see Fix 3. If problems d, e, or fare
present; see Fix 4. IMPORTANT: It may be necessary to
follow both Fix 3 and Fix 4.

Check 4-Debris in Cleanout A cleanout (dropleg) must
be present such that the upper edge of the c1eanout cover is
at least 12 inches below the lower edge of the lowest
chimney inlet opening.

Achimneywithout acleanout could become partially blocked
by debris. If no cleanout is present, the chimney must be
relined (see Fix 4.) •
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Remove the cleanout cover, and examine the cleanout for
debris. If significant amounts of any of the following are
found:
- Fuel oil residue
- Bricks
- Mortar or sand
- Pieces of the tile liner
- Rusted of the metallic liner

- Tile sections misaligned
- Tile sections missing

between tile sections
of condensate drainage at the cleanout or vt~nt

connectors
Mortar protruding from between tile sections
Use of sewer pipe ardrainage pipe rather than an approved
fim clay tile liner

... then the chimney must be relined Fix .. then the chimney must be rl;jlined 4).

Check 5 Liner Condition. If a metal liner is present,
must be checked. It cannot be assumed that all
metal liners installed and in condition.

Remove the lowest existing vent connector, and examine
the inside of tile elbow or tee at the base of the liner. A small
amount of soot may be considered acceptable, provided the
installer vacuums it away. If rusted pieces of the liner have
collected here, the metal liner must be removed and re­
placed. (Fix 4).

Next, gently tap the inside of the liner with a phillips screw­
driver. If the screwdriver perforates the liner, or if the tapping
does not sound like metal hitting metal, the liner must be
removed and replaced (Fix 4).

Remember that all appliances must be vented inside the
liner. Venting one appliance inside the liner and another
appliance outside the liner is not acceptable.

Next, use a flashlight and small mirror to sight up the liner,
B vent must be supported so as to not come into dir'ect
contact with the chimney walls or tile liner. If it is not, it can
probably be rehung so as to be acceptable. A thimble or fire
stop may be helpfUl here.

Flexible liners should be hung straight or nearly straight. If
it is spiralled in the chimney and in good condition, it should
be rehung. To do this, break the top seal; pull up and cut off
the excess liner length, and refit the top seal. Use caution
when doing this, as the cut edges of flexible liners may be
sharp.

The surfaces of the liner must be physically sound. If gaps
or holes are present, the metal liner must be removed and
replaces (Fix 4).

Finally, confirm that the metallic liner is the correct size for
the appliances to be installed. For B vent, use the GAMA
tables in the front section of this manual. For flexible liners,
size as directed in Fix 4.

If a metal liner is not present, a clay tile liner must be present,
or the chimney must be lined (Fix

Use a flashlight and small mirror at the cleanout or vent
connectorto inspect the clay tile liner. IF any of the follOWing
problems are present:

Next, rneasme the size of the liner. It may be to do
this from the cleanout. liner must be at least as large as
the minimui11 size establisrled by the tables in Appendix A
If the liner is too small or too large, then the chimney must
be mlined

Check 6 Dilution Air, If gas-fired are to
vented into a clay tile liner, source of dilution air is required.

Dilution air cannot be obtained through:

· Induced draft ",,,,Ir,"nrc,c

· Natural draft appliances with vent dampers

Sufficient dilution air can ordinarily be obtained through the
dmft hood or a natural draft appliance only if the appliance's
vent connector does not include a vent damper.

If dilution air will not be available, tile chimney must be
relined (Fix 4).

Check 7--Complete the Installation. If Checks 1 through
6 !lave been satisfactory, and the liner is an acceptable size
as determined by the tables in the Appendix, Hlen the clay
tile liner can probably be used as a vent for the gas
appliances. However, the installer must keep in mind the
following factors which may render the tile liner unsuitable
for use as a vent:

· Extremely cold weather
· long vent connectors
• Masonry chimneys with no air gap between the liner and

the bricks. (In practice, this can be difficult to detect.)
- Exterior chimneys (The tables in the Appendix assume

interior chimneys.)

If, in jUdgment of the local gas utility, installer, and/or local
codes; one or more of the above factor's is likely to present
a problem, the chimney must be relined (Fix 4).

Fix 1 --- Liner termination. Any cap or roof assembly used
with a liner must be approved by the liner manufacture for
such use. The liner and cap/roof assembly must then
terrni above the roof in accordance with the
rnanufacturm's instructions.
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In some cases, a shorter extension above the roof may be
possible with a liner than would be required with a masonry
chimney.

For further information on relining, see Fix 4.

Fix 2~ Change venting arrangements

of the chimney by a weatherproof, corrosion resistant flash­
ing.

The B vent should then be topped with a listed vent cap. The
listed vent cap will, when installed per the manufacturer's
instructions, prevent problems due to rain, birds, or wind
effects.

•
If the masonry chimney has more than one channel, it may
be possible to vent the gas appliances into one channel and
vent the solid or liquid fuel appliance(s) into another
channel(s). Do not vent an Air Command 80 inside of a
metal liner with other appliances vented outside the liner.

B vent installed as described above is considered to be an
enclosed vent system, and the sizing tables in Appendix A
of this manual may be used.

If a flexible liner is to be used, it must be made of the proper
materials:

If oil-fired appliance(s) are being replaced by gas-fired
appliance(s) , the tile liner must first be cleaned to remove
the fuel oil residue.

It is not acceptable to vent one appliance inside the B vent
and other appliances outside. The excess space between
the B vent and the chimney walls must be covered at the top

Alternatively, the homeowner may agree to discontinue use
of the fireplace (Solid fuel appliance). If so, the tile liner must
be cleaned to remove creosote buildup. The fireplace
opening must then be permanently sealed.

•

Even in none of those three conditions exist which mquire
additional liner insulation, the installer may wish to consider
it

It is required by the liner manufacturer's instructions, or
• The previous liner was properly sized and installed, and

suffered from condensation damage, or
It is required by your local building codes.

- For most residential applications, an aluminum liner should
be acceptable.

If the combustion air supplied to the furnace will be
contaminated with compounds containing chlorine or fluo­
rine,· a liner of AL29-4C stainless steel should be used.
Common sources of chlorine and fluorine compounds in­
clude indoor swimming pools and chlorine bleaches, paint
strippers adhesives, paints, varnishes, sealers, waxes (which
are not yet dried) and solvents used during construction and
remodeling. Various commercial and industrial processes
may also be sources of chlorine/fluorine compounds.
-Heavier gauge 300 and 400 series stainless steel liners
were developed for use with oil or solid fuel appliances.
They are not suitable for use with gas-fired appliances.
Flexible liners specifically intended and tested for gas
applications are listed in the UL "Gas and Oil Equipment
DireCtory"

To install the liner, read and follow the liner manufacturer's
instructions and your local codes. Excess liner length should
be pUlled out of the chimney and cut off. Use caution when
doing this, as the cut edges of flexible liners may be sharp.
Do not spiral excess liner inside of the chimney. Support the
liner as recommended by the liner manufacturer.

For sizing of flexible liners, see Note 22 and the tables in the
Appendix.

Some manufacturers of flexible liners offer an insulation
sleeve designed to be added to the liner before it is installed
in the chimney. (Poured insulation, either vermiculite or
other materials, is longer recommended.) Insulation will
need to be poured around the flexible liner if:

include B vent and

B vent probably cannot

Fix Relining. Relining
flexible liners.

If the chimney
be used.

If none of the above options ispractital, the Air Command
80 may need to be vented vertically With a B Vent. Consult
other portions of this manual for further information on use
of B Vents. Under certain conditions, it may be possible to
vent some Air Command 80's horizontcllly, but only if the
listed Amana instructions are folloWed.

Fix 3 ~ Rebuild thecrowh. If the chimney crown
damaged, a qua.lified mason must repair it in accordance
with nationally recognized building codes or standards.
Once such standard which may be references is the Stan­
dard for Chimneys, Fireplaces, Vents, and Solid Fuel Burn­
ing Appliances, ANSI/NFPA 211

If B vent is to be used, it must be supported adequately.
Supports (such as fire stOps Or thimbles) must be sued to
prevent the B vent from coming direct contact with the tile
liner or chimney Walls. Direct contact would result in higher
heat loss, with· an increased possibility of poor venting
system performance.

Alternatively, under some tonditiot'ls an Air COmmand 90 or
95 could be installed rather than an Air Command 80. The
Command 90 or 95 can be vented horizontally or vertically
through PVC pipe.
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- The local climate is very cold, or
- The chimney is very tall, or
- The vent connectors used are very long or have a large

number of elbows, or
- Local experience indicatesthalflexible liners installed without

poured insulation are likelyto have condensation problems.

Insulation must be selected and installed in accordance with
the linermanufacturer's instructions.

Finally, cap the chimney and terminate the liner in accordance
with the liner manufacturer's instructions.

A Appliances Equipped with Draft Hoods

WHEN AN EXISTING FURNACE IS REMOVED FROM A
VENTING SYSTEM SERVING OTHER APPLIANCES, the
venting system may be too large to properlyvenithe remaining
attached appliances.

The following steps shall be followed with each appliance
remaining connected to the common venting system placed in
operation, while the other appliances remaining connected to
the common venting system are not in operation.

a. Seal anyunused openings inthecommonventing system.
b. Visually inspect the venting system for proper size and

horizontal pitch and determine there is no blockage or
restriction, leakage, corrosion and other deficiencies
which could cause an unsafe condition.

c. Insofar as is practical, close all building doors and
windows and all doors between the space in which the
appliances remaining connected 10 thecommon venting
system are localed and other spaces of the building.
Turn on clothes dryers and any appliance not connected
to the common venting system. Turn on any exhaust
fans, suetl as range hoods and bathroom exhausts, so
they will operate at maximum speed. Do not operate a
summer exhaust fan. Close fireplace dampers.

d. Follow the lighting instructions. Place the appliance
being inspected in operation. Adjust thermostat so
appliance will operate continuously.

e. Test for spillage at the draft hood relief opening after 5
minutes of main burner operation. Use the flame of a
match or candle, or smoke from a cigarette, cigar, or
pipe.

f. After it has been determinedthat each appliance remain­
ing connected to the common venting system properly
vents when tested as outlined above, return doors,
windows, exhaust fans, fireplace dampers and any other
gas-burning appliance to their previous conditions of
use.

g. /I improper venting is observed during any of the above
test, the common venting system must be corrected and
in accordance with the latest edition of the National Fuel
Gas Code, ANSIZ223.1.

If resizing any portion olthe common venting system, use the
appropriate table in the latest edition ofthe National Fuel Gas
Code, ANSIZ223.1.

B. Troubleshooting Procedure

Iftheventing system(s) ofthe AC80 furnace(s) do not operate
satisfactorilywhen testedas outlined above, one or more ofthe
following items may prove helpful:
-Confirm thatthe gas appliances have an adequate supply of
combustion air. For details, see the furnace installation
manual or Section 5.3 of the National Fuel Gas Code.
-Check the temperature ofthecirculating air mixture entering
the furnace. Entering air (return air plus outdoor air, if any)
which is less than 55°F could result in lower flue gas
temperatures, loss of drafl, and condensation.

To correct this, itmay be necessary to increase the entering air
temperature to the furnace. This may mean handling less
outside air, using a higherroom thermostat setting, or instructing
construction workers to use other heat sources until the
building is enclosed.

-Confirm that the furnace is being fired at or slightly belowthe
rated input for your altitudE!. The installation manual tells how
to do this.
- Check the temperature rise across Ihefurnace. It it is smaller
than that listed on Ihe furnace nameplale, cooler flue gas
temperatures, loss of draft and condensation could result. To
correct this, ~ may be necessary to decrease the blower
speed.
" If using a masonrychirnney, run a Type Bvent orfl8xible liner
through it.
Re-examine the venting system layout, simplifying it where

practical. For example, could two 45s replace two 90s in a
horizontal offset?
- If winds or local downdrafts are a problem, consider what
type ofvent cap/chimneycap isbeing used. Some have better
resistance to wind effects than others.
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VENTING

GAMA VENTING TABLES
FOR

CATEGORY I CENTRAL FURNACES

This booklet contains new venting tables designed specifically for use with Category
I central furnaces. These tables are unique, in that, industry wide venting tables now
exist for fan-assisted combustion system central furnaces. Venting tables for these types
of appliances are not contained in the National Fuel Gas Code (NFPA 54/ANSI Z223.1­
1988) .

All requirements contained in this booklet apply 10 both Calegory I draflhood
equipped central furnaces as well as fan-assisted combustion system central furnaces. At
no lime should a venting system for a listed Category II, Ill, or IV central furnace be sized
with these tables. The National Fuel Gas Code (NFPA 54/ANSI Z223.'·1988) may also be
used to size venting systems for drafthood equipped central furnaces. However, at this
time, the National Fuel Gas Code does not include alternate sizing methods for fan-assisted
combustion systems. Therefore, until engineering data is developed to allow alternate
sizing methods for Category I fan-assisted central furnaces, the enclosed venting tables
must be used for fan-assisted combustion system central furnaces. These tables apply to
venting single appliances and common venting multiple appliances in both metal and
masonry chimneys.

The new venting tables were developed by Battelle under contract (GRI-5088­
245·1728) to the Gas Research Institute (GRI). The computer program (VENT-II)
developed by Battelle Columbus generated tM venting tables in this booklet and this
procedure has been accepted by the American Gas Association Laboratories as an
appropriate engineering methodology for determining venting requirements of Category I
central furnaces.

For your information, the general venting requirements listed in this booklet are
not intended to be used as complete installation instructions and repmsent only a partial
list of venting considerations.

For venting applications that fall outside the parameters of the new venting tables,
refer to the furnace manufacturer's complete installation instructions, the specific vent
manufacturer's complete installation instructions, and state and local codes.

GRI DISCLAIMER

LEGAL NOTICE: This information is, in part, a result of work performed by Battelle
under the sponsorship of the Gas Research Institute (GRI). Neither GRI, members of GRI,
nor any person acting on behalf of either:

a Makes any warranty or representation, express or implied, with respect to the
accuracy, completeness, or usefulness of this information, or that the use of any
apparatus, method, or process disclosed may not infringe privately owned rights; or

b. Assumes any liability with respect to the use of, or for damages roei illlrll"l from the use
of, any information, apparatus, method, or process disclosed,
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VENTING REQUIREMENTS FOR CATEGORY I APPLIANCES

I I. DEFINITION OF TERMS

I. INTRODUCTION
This booklet contains the current definitions,
instructions and tables necessary to vent todays
modern Cat~gory I Gas Fired Appliance.. A variety
01 definitions o'l new terms describing today's gas
appliances are included to supplement the actual
venting tables which have been generated to
correclly vent various combinations of Category I
Appliances using Type B or single-wall metal vent
connectors attached to Type B vents or masonry
chimneys. Tables are also included covering similar
venting material combinations when applied to
common venting arrangements of two or more
appliances.

Finally, a series of <examples are presented
demonstrating how the vent tables are used to
size the vent connector and the vertical vent for a
variety of typical applications.

"FAN+NAT"

"NAT+NAT"

"NR"

"NA"

refers to the maximum
combined input rating of one or
more fan-assisted
and one or more dr;lttt'lood·
equipped attached
10 the common vent

refers to the maximum
combined input ollWO or
more draflhood-equ
appliances aUached to
common vent

means not recommended due
10 potential lor condensate
formation and/or pressurization
of the venting system.

means not applicable due to
physical or geometric
constraintS.

•

•

That portion of an appliance
designed for Ule attachment 01
a drafthood, lIent connector, or
venting system.

minimum vent diameter
permissible for Cale\lory
appliances to maintain
nonpositive vent static pressure
when tested in accordance With
nationally stamjards.

Categorized
Vent Diameter

Flue Collar

A device built into an appliance.
or made a part of the vent
connector from an appliance,
which is designed to (1)
provide lor the ready escape of
the flue gases from tile •
appliance in the event of no
draft, backdraft, or stoppage
beyond the draflhood, (2)
prevent a backdraft from
entering the appliance, and (3)
neutralize the effect of stack
action of the chimney or gas
vent upon the operation of tile
appliance.

A passageway used 10 convey
flue gases from gas utilization
equipment, or their vent
connectors, to the outside
atmosphere.

Vent Connector The pipe or duct which
connects a fuel-gas burning
appliance to a vent or chimney.

Vent

DraftHood

refers to the maximum
appliance input rating of a
Category I appliance with a fan·
assisted combustion system
that could be attached to the
vent.

relers>to the maximum
appliance input rating 01 a
Category I appliance equipped
with a dralthood that could be
attaChed to the vent There are
no minimum appliance input
ratings for dralthood"equipped
appliances.

referS. to the maximum
combined input rating 01 two or
more fan-assisted appliances
attached to the common vent

An appliance equipped With an
integral mechanical means to
either draw or force products of
combustion through the
combustion chamber and/or
heat exchanger.

refers to the minimum
appliance input rating of a
Category I appliance with a fan­
assisted combustion system
that could be attached to the
vent.

"NAT Max"

"FAN+FAN"

"FAN Min"

"FAN Max"

"Fan Assisted
Combustion
System"
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• Two 45° elbows are oquivalenllo one 90· elblow.

4) The common venting Tables 3, 4, 7, & 8 were
generated using a maximum horlzontal vent
connector IElngth of 1 1/2 feet (18 inches) for
each inch of connector diameter as follows:

'The vent connector should be routed to the
vent utilizing the shortest possible route.
Connectors with longer horizontal lengths than
those listed above are possible under the
following conditions:

MAXIMUM HORIZONTAL
OONNECTOR LENGTH

(FEET)

4 1/2
6
7 1/2
9
10 1/2
12
13 1/2
15
18
21
24
27
30
33
36

3) Single appliance venting configurations with
zero lateral lengths, Tables 1 8. 2, are
assumed to have no elbows in the vent
system. For all other vent configurations, the
venl system is assumed to have two 90"
elbows. For each additional 90° elbow, or
equivalent' beyond two, the maximum
capacity listed in the venting table should be
reduced by 10 percent (0.90 x maximum
listed capacity).

a. The maximum capacity (Fan Max. or Nat
Max.)of the vent connector shall be
reduced '10% for each additional multiple
01 the length listed above, For example,
the maximum length listed above for a 4
inCh connector is 6 feet. With a connector
length greater ttlan 6 feet but not
eXI:e€~dirlg 12 feet, the maximum capacity
must be by 10% (090 x maximum
vent connector capacity). With a
connector iength greater than 42 feet but
not exceeding 18 feel, the maximum
cat)2c,itv must be reduced by 20% (0.80 x
maximum vent capacity).

CONNECTOR DIAMETER

(INCHES)

:3
4
5
6
7
8
9

10
12
14
16
18
20
22
24

d) The maximum capacity listed in Hie
tables for a fan-assisted appliance is
reduced by 10% (0.90 x maximum
capacity).

el The drafthood outlet is greater than 4
inches in diameter. Do not connect a 3
inch diameter vent or connector to a 4
inch diameter dralthood outlet This
provision does not apply to fan-assisted
appliances.

c) Vents or connectors for appliance
drallhood or flue collars above 12
inches in diameter are not reduced
more than two table sizes (e.g, 24
inches to 20 inches is a two size
reduction).

2) If the vent or connector size determined from
the tables is smaller than the appliance
drafthood outlet or flue collar, the smaller size
may be used provided:

a) The total venl heigh! "H" is alleast 10FT,

b) Vents or connectors for appliance
draflhood outiets or flue collars 12
inches in diameter or smaller are not
reduced more than one table size (e.g.
12 inches to 10 inches is a one size
reduction).

GENERAL VENTING REQUIREMENTS
All requirements contained in this document apply
to both Category I draft hood equipped and fan­
assisted combustion appliances. At no time should
a venting system lor a listed Category II, III, or IV
appliance be sized with these Tables. The
alternate sizing methods described in the National
Fuel Gas Code (NFPA54/ANSI Z223.H988) may
also be used to size the venting system lor a
draflhood equipped appliance. At this time,
alternate sizing methods have not been
developed for fan-assisted appliances. Therefore,
until engineering data is developed to allow
alternate sizing methods for Category I fan­
assisted appliances, the vent tables must be used.

1) The venting tables included in this instl1Jction
apply to vents and chimneys internal to the
structure below the roof line. Exterior
chimneys or vents not enclosed by the
structure or a chase below the roof line may
experience continuous condensation
depending on locality. Consult local gas
utility. appliance manufacturer and/or local
codes. A chimney with one or mora sides
exposed to the outside of the structure is
considered to be an exterior chimney. A
Type B or listed chimney lining system
passing through an unused masonry chimney
flue is not considered to be exposed to the
outdoors

III.

•

•

•
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b. Tl1eminimurncapacity(Fan Min.) shall be
determined by referring to the
correSpOnding single·· appliance table
(Tables 1 and 2). In this case, lor each
appliance tM entire vent connector and
common vent from the. appliance to the
vent termination would be treated as a
single appliance vent, as il the other
appliances were not present.

GAS· VENT TERMINATION TABLE
ROOF PITCH MINIMUM HEIGHT

FLAT TO 7112 1.0 FEET·

OVER 7/12 TO 8112 1.5 FEET
OVER 8112 TO 9/12 2.0 FEET

OVER 9/12 TO 10/12 2.5 FEET
OVER 10/12 TO 11112 3.25 FEET
OVER 11/12 TO 12/12 4.0 FEET

aVER 12/12 TO 14112 5.0 FEET
OvER 14/12 TO 16/12 6,0 FEET

•
• THIS REClUIREMENTCOVERS MOST INSTAUAnONS

OVER 20/12 TO 21/12 8.0 FEET

OVER 16/12 TO 18112 7.0 FEET

OVER 18/12 TO 20/12 7.5 FEET

•ROOF PITCH IS Xi12

LOWEST DISCHARGE
OPENING

THE VENTt'ERMINATION SHOULD NOT BE
LESS THAN 8 FT FROM A. VERTICAL WALL

1------- 8'MIN. ~---

VERTICAL WAlL

~

LISTED
CAP

7) The common vent diameter must always be at
least as large as the largest vent connector
diameter, All interconnection fittings must
also be the same size as the common vent.

5) If vent connectors are combined prior 10
entering the common venl, the maximum
common vel1t capacity listed in the common
venting tables must be reduced by 10%, the
equivalent of 1 (one) 90· elbow (0.90 x
maximum common vent capacity). See Figure
7~ The horizontal length of the common vent
connect or manifold (L) should not exceed
1·1/2 feet (18 inches) lor each inch of
common vent connector manifold diameter.

6) If the common vertlCalvent is offset as shown
in Figure 8, the maximum common vent
capacity listed in the common venting tables
should be reduced by 20%, the equivalent of
2 (two) 90· elbows (0.80 x maximum common
vent capacity) .. The horizontal length of the
oUset shall not exceed 1 1/2 leet for each
inch of common vent diameter.

8) Type B gas vents shall terminate above the
roof surface with a lisled cap or a listed rooI
assembly in accordance with the terms of their
respective listings and the vent
manufacturer's instructions.

FIGURE 1 • VENT CAPS 12" OR SMALLER

9)

VENT CAPS 12· AND SMALLER
Listed gas venting systems using listed vent
caps 12" and smaller in site may terminate in
accordance with the VENT TERMINATION
TABLE. (SEE FIGURE 1)

VENT CAPS LARGER THAN 12"
Listed vent caps larger than 12" must be
located at least 2 feet above the highest point
and at least 2 leet higher than any portion of a
building within a horizontal distance of 10
Feel (SEE FIGURE 2)

Use sea level input rating When determining
maximum capacity lor high attitUde installation,
Use actual input rating for·. determining
minimum capacity for high aftituoo installation.

FIGURE 2~ VENT CAPS LARGE:R THAN 12" •
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10) No portion of the venting system can extend
into, or pass through any circulating air duct or
plenum.

11) All vent pipe passing through floors, walls
and ceilings must be instalied with the listed
clearance to combustible materials and be fire
stopped according to local codes. In the
absence of local codes, refer to NFGC
(Z223.1)

12) Ven~ connectors serving Category I
appliances shall not be connected to any
portIon of mechanical draft systems operating
under positive pressure such as Category III
or IV Venting Systems.

'13) A Category I appliance must 'never be
conneeled to a chimney that is servicing a
solid .fuel appliance. If a fireplace chimney
flue IS used to vent this appliance, the
fireplace opening must be permanently
sealed.

14) A vent connector shall be supported without
any dips or sags and shall slope a minimum of
1/4 inch per lineal foot of connector, back
towards the appliance.

15) Vent connectors shall be firmly attached to
draflhood outlets or flue collars by sheet,
metal screws or other approved means,
except vent connectors of iisted Type B vent
material whicll shall be assembled in
accordance with the manufacturer's
instructions. Joints between sections of
single wall connector piping shall be fastened
by sheet-melal screws or other approved
means.

16) When the vent connector used for Category I
appliances must be located in or pass through
a crawl space or other area which may be cold
that portion of the vent connector shall be 01
listed double-wall Type B vent material or
material having equivalent insulation qualities,

17) The entire length of single wall metal vent
connector shall be readily accessible for
inspection, cleaning, and replacement.

18) For appliances with more than one input rate
the minimum vent or conneelor (Fan Min)
capacity determined from the tables shall be
less than the lowest appliance input rating
and the maximum vent or connector (Fan or
Nat Max.) capacity determined from the tables
shall be greater than the highest appliance
input rating.

19) For single awliance vents:

a) If the vertical vent or tile lined chimney has a
larger diameter or flow area than the vElnt
conneelor, use the ver1ical vent diameter to
datermine the minimum vent capacity and the
vent connector diameter to determine the
maximum vent capacity. The flow area of the
vertical vent, however, shall not exceed '7
times the flow area of the listed appliance
categorized vElnt area, drafthood outlet area
or flue collar area unless designed in
accordance with approved engineering
methods. See Tabla 9 lor calculated areas. -

b) For multiple appliance vents:

The flow area of the largest seelion of vertical
vent or chimney shall not exceed 7 times the
smallest listed appliance categorized vent
area, flue collar area, or draft hood outlet area
unless designed in accordance with approved
engineering methods. See Table lor
calculated areas.

Maximum vent or tile lined chimney flow area,.:r:ru:L.l.2 x 7
4

• Drafthood outlet diamllt'H, flull collar diameter, or listed
appliance categorized vent diameteL

c) In no case, shall the vent connector be
upsized more than 2 consecutive lable size
diameters over the size of the drafthood
outlet, llue collar outlet, or listed appliance
categorized vent. EX~'1mQIl'l: An appliance
with a 4 inch diameter flue outlet collar or
dralthood outlet cannot be vented with a
connector diameter larger than 6 inches.

20) Masonry chimneys used to vent Category I
central lurnaces must be either til.Hined or
lined with a lisled metal lining system or

dedicated gas vent. Unlined masonry
ctiimneys are prohibited. (See Note 1). .

21) A fan assisledlurnace may be common
venteci into an existing masonry chimney
provided:

8. The chimney is currently serving at least
one drafthood equipped appliance.

b. The vent connectors and chimney are
sized in accordance with Tables 7 & 8

SINGLE APPLIANCE VENTING OF A FAN
ASSISTED FURr~ACE INTO A TILE LINED,
MASONRY CHIMNEY IS PROHIBITED THE
CHIMNEY MUST FIRST BE LINED WITH
EITHER TYPE B VENT SIZED IN
ACCORDANCE WITH TABLES' OR 2 OR A
LISTED, SINGLE WALL, METAL LINING
SYSTEM, SIZED IN ACCORDANCE WITH
NOTE ~:2.
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22) listed, corrugated metallic chimney liner

systems in masonry chimneys shall be sized
by using Tables 1 or 2 for dedicated venting
and Tables 3 or 4 for common venting with
the maximum capacity reduced by 0.20%
(0.80 x maximum capacity) and the minimum
capacity as shown in the applicable table.
Corrugated metal vent systems installed with
bends or offsets require additional reduction
of the vent maximum capacity (See Nots 6).

23) For mUltiple units 01 gas utilization equipment
all located on one floor, available total height
"H" is measured from the highest dralthood
outlet or flue COllar up to the level of the cap or
terminal. Connector rise "R" is measured from
the drafthood oulletor flue collar 10 tlle level
where the vent gas streams come together.
(Not applicable to mUlti-story).

24) For multi-story installations, available total
height for each segment of the system "H" is
the vertical distance between the highest
drafthood outlet or flue collar entering that
segment and the centerline of the next
higher interconnection tee (See Figure 13).

25) The size of the lowest connector and of the
vertical vent leading to the lowest
interconnection of a multi-story system must
be in accordance with Table 1 OR 2, for
available total height "H" up to the lowesl
interconnection (See Figure 14).

26) Common vents in multi-story systems shall be
type 8 when used in multi-story systems and
have no offsets.

27) Numbers followed by an asteriSk (0) In Table 6,
indicate the possibility of continuous
condensation, depending on locality. Consult •
appliance manUfacturer, local serving gas
supplier, and/or authority having jurisdiction.

28) In a single run of vent or vent connector, more
than one diameter and type of pipe are
permitted to be used, provided that all the size
are permitted by the tables.

29) If the desired vent height and connector rise
and/or lateral are between tile lable entries,
linear interpolation is permitted for calculation
of the permissible appliance input rat rings.
Extrapolation beyond the table entries is not
recommended. (See Example 7)

30) All combinations of pipe sizes, single-wall, and
double-wall metal pipe are allowed within any
connector run(s) or within the common vent
provided ALL of the appropriate tables permit
ALL of the desired sizes and types of pipe, as
if they were used lor the entire length of the
subject connector or vent. If single-wall and
Type B dOUble-wall metal pipe are used for
vent connectors, the common vent must be
sized using Table 4.

31) Locate draft hood outlet or flue collar of
smalieSI input appliance Closest 10 or under
common vent.

32) When vent table permits more than one •
diameter of pipe to be used for a connector or
vent, the smallest permitted diameter should
be preferred.

TYPICAL VENTING APPLICATIONS

Table 1 should be used when Type B vent is
used lor both the vent connector and the
vertical vent

Venl ConnectOr

o

FIGURE

44 Rev. 1

Table 2 should be used when a single-wall
metal vent connector is attached to Type B
vertical vent.

T
H

t

FIGURE 4 •
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Tlllble 3 should be used when Type B vent
connectors are attached 10 a Type B common
vent.

FIGURE 5

Schematic Diagram showing a typical
manifolded common vlimt s9Ction "l" of
the vent connector. (See Note 5)

VENTING

Tlble" should be used when single-wall
metal vent connectors are attached to a TyP'l
B common vent.
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Aflplianc8 I Applian<e 2 i
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FIGURE 6

Schematic Diagram showing offset in
the common vent section of the vertical
vent. (See Note 6)

'l'lm Ih,no'e<lu,'IO 15 ,.., x0

Appliance 2

I i

f-- L----.H I
I t i ' , I

r--------<l---~......./ !

!.l[j}l--l
~il

I 'I i
!<pplianc. , I Aj)piiance 2 I

i I

FIGURE 7

rL-ti
I r2,--~/

I -------
, ! Ii

I Appliance I !

~-~~~-~
FIGURE 8

R,

45 Rev, 1



Table !5 shall be used when a Typt'l B. double­
wall vent connector is attached to a tile lined
masonry chimney.

VENTING

Tablei 6 shall be used when a single-wall metal
vent connector is altached to a lile lined
masonry chimney. •

TiIe·lined
Masonry Chimney -

Vent

connec~ .J....--.J._,!,.J

T
H

Tile·lined
Masonry Chimney .........-.

Vent
Connector

~J..--'---U

T
o

A

FIGURE 9 FIGURE 10

Table 7 shall be used when Type B double
wall vent connectors are attached to a tile lined
masonry chimney.

Table 8 shall be used When single-wall metal
vent connectors are attached to a Iile lined
masonry chimney.

•

Tile-lined
---- Masonry Chimney

A

FIGURE 12

l
H

L~R

TiI~lin.d
---- Masonry Chimney

A

FIGURE 11
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• TABLE 1

VENTING

VENT TABLES

Capacity of i'ype B Double-Wall V,m!!! with Typo B Doublll·Wall Connoc1ors
SelVing a Singlll Category I Appliaoclil

Velll and Connector Diameter" I) (lnchu)

3" 4" 5" 6" 8" 9"

Height 1..me:ral
H L

(ft) (ft)

Appliance Inpul Ratillg In 'fIHUISllIUIs () r lHu Per Hour

[)

10 0

8 ()

4
6

019081040
25 1536 935
71 1519 926
94 1492 910

1465 895
1438 880
1387 849
1288 787

1
519
4lJ9
481
464

997 56\l
831 510
820 504
801 493
782 482
763 471
726 449
65 405

853 475
613 394
600 385
580 371 91
56\l 357 105
542 343 H9
507 321 149

o 932 518
22 715 445
55 702 438
73 681 426
85 662 413
97 642 401

123 605 376

152 86 0 251
97 67 27 157
94 64 39 153
91 61 47 149

94 0 155
75 2S 120

115
109

295 166
194 129 26
187 124 52
176 ll5 67

327 187 0 502
226 150 22 339
219 142 49 330
206 135 64 315
195 128 76 301

349 202 0 540
250 166 20 377
242 150 47 367
229 150 62 351
217 142 73 337
206 134 84 3"1- ~~

0
13
28
37
44
53
73

0
11
27

0
13
21
25

0 84
12 57
23 53
28 49

0
P,,"

0
II

5 22
10 29
15 35
() () 97
2 10 75

21 71
10 28 64
15 34 58
20 48 52
(J 0 100
2 9 81
5 21 77

10 27 70
15 33 64
20 56 58
30 NR NR
0 0
2 8
5 20
10 26
J5 59
20 NR
30 NR
0 NR
2 NR
5 NR
10 NR
15 NR
20 NR
30 NR
50 NR

3D

5
8

15

20

50

100
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TABLE 1 (Conl'd)

VENTING

VENT TABLES

Capacity of Type B Double-Wall Vems with Type B Double-Wall Connectors
Serving a Single Category I Appliance •

V,nl and Conn.tlor Dlam.ltr· D (Inch..)

10' I 12· I W I I 18· I 20- I 22· I 24·

H,ight Laun.l
ApPUJllnCf Jnplitlhlirtaln thou.lind•• rDr. Plf:r Hour

II L FAN NAT "'N NAT FAN NAT FAN NAT FAN NAT FAN NAT F'N NAT I--~NAT
(ft) (ft) Min _ Mt:l -Mt:l Moll -Mol< Mt:l Mlo Mn Mn -Mn Mt:l Mia M.. Mt:l -_ Moo<

MAl
_ Mu

6 0 0 1121 570 0 1645 150 0 2:267 1170 0 2983 1530 0 3802 1960 0 4nl 2430 0 H37 2950 o 6ill 3520
2 75 675 455 100 982 650 138 1346 890 178 1769 1170 2J.S 22SO 1480 296 2782 1850 360 33n 2:220 426 4030 2670
4 I 110 668 0\45 147 975 640 191 1338 880 242 1761 1160 300 2242 1473 390 2n4 1835 469 3370 2213 55] 4023 2660
6 128 661 435 171 967 ,630 219 1330 170 276 1753 II~ 341 2235 1470 437 2767 1820 523 3363 2:210 611 4017 2650

f'------ -~-~--"

8 0 0 1261 '660 0 1158 970 0 2371 1320 0 3399 1740 0 4333 2220 0 5387 27~ 0 6555 3360 o 7838 4010 I
2 71 no 515 98 1124 745 130 1543 IQ20 168 2030 1340 212 2334 1700 278 3196 2110 336 3882 2360 401 4634 3050
5 115 758 S(l) 154 1110 733 199 1328 1010 231 2013 1330 311 2363 1685 398 3180 2090 476 3163 2545 362 4612 3040
8 137 746 490 1110 1097 120 231 1514 1000 289 2000 1320 354 2352 162~ 450 3163 2070 531 38~ 2330 630 4602 3Q30

10 0 0 13n 120 0 2036 1060 0 2815 1450 0 3742 1923 0 4782 2450 0 5955 3~ 0 72S4 3710 0 1682 44S0
2 68 8S2 560 93 1244 150 124 1713 1130 161 2256 1480 202 2868 1890 264 3556 2340 319 4322 2840 378 5133 3390
5 112 839 541 149 12:29 829 192 1696 1105 243 2238 1461 300 2849 1871 382 3536 231& 458 4301 281& 540 5132 1m
10 142 817 52S 1&1 1204 195 238 1669 1080 298 2209 1430 364 281& 1840 459 3504 2280 546 4268 2780 641 5099 3340---, "-----,-----1------., --.~~~~,-,_.'"--

15 0 0 1596 340 0 2380 1240 0 3323 1720 0 4423 2270 o 5678 2900 o 7099 3620 o 1665 4410 010393 5300
2 63 1019 615 86 1495 985 114 2062 1350 147 2719 InO 116 3467 2:260 2.,19 4304 2100 290 5232 3410 346 6251 4080
5 lOS 1003 660 140 1416 961 182 2041 1327 229 2696 114. 283 3442 2235 355 4278 2711 426 5204 33!5 501 6222 40S1
10 l3S 917 635 171 1446 936 221 2009 1289 283 2659 1712 346 3402 2193 432 4234 2739 510 3159 3343 599 6175 4019
15 ISS 9Sl 610 202 1418 90S 151 1976 1150 318 2623 1675 385 3363 2150 479 4192 2~_ -~"~~,~ 665 6129 3980

20" I
----,----

0 0 1756 930 0 2637 1350 0 3701 1900 0 494. 2520 0 6376 3250 o 7988 4060 o 9785 4980 o 1175) 6(~XJ I
2

I
59 1I~ 755 II 1694 llOO 101 2343 1520 139 3097 2000 \75 39S5 2570 no 4916 3200 269 5993 3910 321 7154 '7(JO

5 101 1133 738 135 1674 1079 114 2320 1498 219 3071 197& 270 3926 2344 337 4885 3174 403 5950 3880 475 )119 4662
10 130 1105 710 172 1641 1045 220 2282 1460 273 3029 1940 334 3880 1500 413 4835 3130 489 58% 3830 l73 1063 '''00
15 I 150 1078 688 195 1609 1018 248 2245 1423 306 2988 1910 372 3835 2465 439 4786 3090 ~; 5844 3'195 631 7001
20 161 1052 665 217 1518 990 273 2210 1390 335 294& 1&80 404 3791 2430 495 4737 3050 I 5792 3760 689 6953 4550

f-'~-~---

30 0 0 19n 1060 0 3004 1550 0 4252 2110 0 3115 2920 0 1420 3170 o 9341 4730 011483 5830 0131>48 7060

2 54 1351 165 74 2004 1310 91 2786 1800 127 3696 2.180 159 4734 3050 199 5900 3810 241 7194 ~ 28,l 8617 56'-"') I5 96 l332 851 121 1981 1289 164 2759 Ins 206 3666 23~ 232 4701 3020 312 5863 37~3 313 1155 4622 439 ~5~}4 55S2 I
10

t

ILl 1301 &29 164 1944 1234 209 2716 1133 239 3617 2300 316 4647 2970 386 5803 3739 456 7090 4S7. 535 8505 5471

15 143 1272 807 187 1908 1220 237 :1674 1692 2.92 3570 2J.SO 354 4594 2920 431 5744 3695 ~7 1026 ~521 390 R437 5391
20 160 \243 184 207 1873 1185 260 2633 I~ 319 3523 2J.OO 334 4542 2870 461 5686 3650 548 69M 4480 639 8370 5310
30 195 1189 745 246 1807 1130 305 2355 1585 369 3433 2130 440 4442 2785 540 5574 3565 635 61142 4315 739 8]39 5ill--

50 0 0 2231 1195 0 3441 1825 0 4934 2330 0 6711 3440 0 8174 4460 011129 5635 o 13761 6940 016094 &<!30
2 41 1620 1010 66 2431 lSI:! 16 3409 2123 113 4554 2840 141 5864 3670 111 7339 4630 209 1980 3695 :Lll 1071R (,86<l

5

I

90 1600 996 118 2406 1495 151 3310 2102 191 4520 2813 234 5126 3639 283 1295 4597 336 1933 3654 394 10137 6818
10 118 1561 m 154 2366 1466 196 3332 Z064 243 4464 2761 295 5163 3585 355 7224 4542 419 8855 5515 491 lCl651 61.9
15 136 1536 948 In 2327 1437 222 3285 2026 214 4409 2721 330 S70t 3334 396 11S5 4511 465 8m 5546 54210570 61]0
20 lSI 1505 924 195 2288 1408 244 3239 1987 300 4356 2675 361 5641 3481 433 7086 4479 506 1701 5506 586 10488 6670
30 183 1446 816 232 2214 1349 281 3150 1910 347 4253 2631 412 5523 3431 494 6953 4421 517 8557 5444 612 10323 660')

100 0 0 2491 1310 0 3923 ~ 0 5729 2950 0 7914 4050 010485 S300 o n4sa 6700 016817 1600 020578 IOJ(JO
2 30 1975 1170 « 3021 1820 72 4313 2550 95 5834 3500 120 7591 4600 138 9Sn 5800 169 llw:l 1200 204 14264 1800

5 82 1935 1139 107 3002 1803 136 4282 2531 172 5797 3475 2011 7348 4566 245 9528 5769 293 11748 7162 341 1<204 5156
10 loa 1923 1142 142 2961 177S 180 4231 2500 223 5737 3434 268 7418 4509 318 9441 5717 374 11658 1100 <36 1<105 un
15 126 1892 1124 163 2920 1741 2(J(\ 4182 2469 252 5678 3392 304 1409 4451 358 9367 3665 4lB 11369 7031 <3714007 8610
20 141 1361 1107 181 2830 1719 226 4133 2438 211 5619 3351 330 1341 4394 387 9289 3613 45211<32 6975 523 13910 85)1
30 170 1802 1071 215 2803 l~ 265 4031 2375 319 5505 :!:I6T 378 7209 4279 446 9136 5509 51411310 61150 592 nno 1391

50 241 1688 1000 292 2657 1550 350 3856 2250 415 5289 3100 416 6956 40,50 572 8&41 5300 659 10979 6600 152 13154 8100
'-------'''--_!-----------
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VENTING,

VENT TABLES• Capacity of Type B Double-Wall Vents with Single-Wall Metal Connec1ors
Serving a Single Category I Appliance

TABLE :2

V.ntand C.bn«t.r Dlameler " D (Inch••)

3" 4" 12"

Appllanco Input Rating In ThouIBndl 0 r Iltu Pc. Hour
Height LaIt:nl

H L ~-
NAT I J.ML NAT FAN NAT NAt FAN NAt _E&:ti••. NA'r

(it) (rt) Mil MIll< MIX Min MIll< MIll< Min MIll< MIll< MIll< Min MIll< MIX Min MIll< MIll<
--~-- -----

6 0 38 77 45 59 151 85 85 249 140 126 894 469 3711118 569 5371639 849
2 39 51 36 Ii£) % 66 85 1.56 104 123 541 36ll 347 673 453 498 979 648
4 NR NR 33 74 92 63 102 152 102 146 533 '>60 409 664 443 584 971 638
6 NR 1'11' 31 83 89 (Jj 114 147 99 163 526 352 449 656 433 638 962 627

--- ---~- -- ---_. ---~..~----
0 37 83 50 58 164 93 83 273 154 123 412 1002 536 3601257 658 521 1852 967
2 39 56 39 59 108 75 83 176 119 121 261 617 417 339 768 513 4861120 743
5 NR NR 37 77 102 (f) 107 168 114 151 252 604 404 418 754 500 5981104 m
8 ,,1< NR 33 90 95 64 112 161 107 \75 243 59! 392 470 740 486 665 1089 715

",~,-~,~--~,,,,,--,- ---_. "..~-_ ......_-- ,----~~,.,

10 0 37 87 53 57 174 99 82 293 165 1093 584 3511373 718 507 2031 1057

2 39 6! 41 59 117 80 87- 193 128 681 4.56 332 849 559 4751242 848
5 52 56 39 76 III 76 105 185 122 66'/ 443 409 834 51>1122' 825
10 NR NR 3·t 97 100 68 132 171 112 643 42-3 492 !lOS 6881194 788

-~--,~-'--t~--,,-,~~.-

15 0 36 93 57 56 190 III 80 325 186 1259 681 3361591
38 69 47 57 136 93 80 22.5 149 812 543 3191015 673
51 63 44 75 128 86 102 216 140 795 526 392 9'97 657

NR N"R 39 95 116 79 128 201 131 768 301 470 966 61.8
NR NR NR NR ,,1< 72 158 186 124 404 742 484 540 937 WI

"- .~_..~"."---~,-~.-• 20 96 60 54 200 118 78 346 201 2381379 750 326175J 927 473 2631 1346
74 50 56 [<8 9\1 78 248 165 2le

J 914 611 30'91146 754 443168910'98
68 47 1.l 140 94 100 239 896 596 3811126 734 16651074

93 129 86 125 22.1 866 570 4571092 702 &1616261037
NR NR !lO 155 208 838 549 526106{) 677 73015871005
NR NR NR 186 192 810 526 5921028 651 8081550 973

34 53 211 127 76 372 1542 852 31219711056 45429% 1545
37 80 56 55 164 III 76 281 2191069 698 2961346 863 424 1999 1308
49 74 52, 72 157 106 98 271 2691049 61>4 3661324 846 52419711283

NR NR I{I< 91 144 98 122 255 1017 662 4401287 8"2J 620 1927 1243
SR NR NR 115 131 NR 151 239 985 638 5071251 794 7rJ2 181\4 1205
NR I'm 1\1< NR 1','11. NR 181 223 955 615 5701216 768 780 184l 1166
NR NR NR NR NR NR NR NR 895 574 704 1147 720 9:1717591101

----_.~-,---

50 0 :13 99 66 51 213 133 73 394 230 105 1124 948 29.H22311i9 4283432 ]818
2 36 84 61 53 181 121 73 31g 205 104 1273 ill 28016151007 4(H 24261509
5 48 80 NR 70 174 117 94 308 198 131 1252 79:') 347159! 9'91 '%2J% 1~9()

10 NR NR NR 89 160 NR liS 292 186 162 tH7 418155! %3 5892:1471455
15 NR NR NR 112 148 NR 145 275 ·174 199 l1i3 736 4811512 934 668 22991421
20 ,,1< NR NR NR NR NR 176 257 NR 236 1150 708 5441473 906 7412251 1387
:10 NR NR NR NR NR NR /-.1< NR NR 315 1086 649 6741399 848 8922159131!

-~--".- ~-_._---_. ---~
_.__._-~"--------

----------~---

100 0 NR NR NR 49 214 NR 69 403 NR 100 J033 27324791300 39539122042
,,1< NR NR 51 192 NR 70 351 NR 98 373 125 1532 933 25919701168 :1'1130211817

5 ,,1< ,,1< NR 67 186 NR 90 342 NR 125 366 156 1511 921 32219451153 1460 2990 \796
10 NR ,,1< 1\1< 85 175 NR 113 324 NR 153 354 191 1477 902 38919051133 547 2938 1763
15 1'<1\ 1'<1\ NR 132 162 NR 138 310 1>.1< 188 343 230 1443 884 44718651110 61828881730
20 ,,1< NR NR NR NR NR 168 295 NR 224 NR 270 1410 864 50718251087 690 283816%
30 ,,1< NR N'R ,,1< NR NR 231 264 NR NR 355 NR 4911343 824 63117471041 834 lil39 1627
50 ,,1< NR 1\1< NR NR NR NR NR 1>.1< NR 540 NR 711 1205 NR 8951591 NR 113825471489

•
49 Hev,l



TABLE 3

Vtnt Conntdor Clpaclty

VENTING

VENT TABLES

Capacity of Type B Double-Wall V.nts w~h Type B Doubill-Wall Connectors
Serving Two or more cat~ry I Appliances •

Vellt COllDedor Dllmeter. D (Inch..)

3" I I 5" I 6" I 7" I 8" I 9" I 10"

Vent C~,.. AppUAll.e Input RAting L1mlto In Thouund. or Btu Per Hour
Height Ri",

H R FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT
(fI) (fI) Min MIx Mill Min MIx MIll Mln MIx MIx Min Max Mill Min MIx MIll Min Max Max Min Max Mn Min Mn Mu

- - - -- -------~
6 I 22 37 26 35 66 46 46 106 72 58 164 104 77 22S 142 92 296 185 109 376 237 128 466 289

2 23 41 31 31 75 55 48 121 86 60 183 124 79 253 168 95 333 22!l 112 424 282 131 526 345
3 24 44- 35 38 81 62 49 132 96 62 199 139 82 275 189 97 363 248 114 463 317 134 575 386-- --~-_.-

8 I 22 40 21 35 72 48 49 114 76 64 176 109 84 243 148 100 320 194 118 408 248 138 507 303
2 23 44 32 36 80 57 51 128 90 66 195 129 86 269 175 103 356 230 121 454 294 141 564 358
3 24 47 36 37 87 64 53 139 101 67 210 145 88 290 198 105 384 258 123 492 330 143 612 402---

10 I 22 43 U 34 78 50 49 123 78 65 189 113 89 257 154 106 341 200 125 436 257 146 542 314
2 23 47 33 36 86 59 51 136 93 67 206 134 91 282 182 109 374 238 128 479 305 149 596 372
3 24 50 37 31 92 67 52 146 104 69 220 150 94 303 20S III 402 268 131 515 342 152 642 417

~, ----
IS 1 21 50 30 33 89 53 47 142 83 64 220 120 88 298 163 110 389 214 134 493 273 162 609 333

2 22 53 35 35 96 63 49 153 99 66 235 142 91 320 193 112 419 253 137 532 323 165 658 394
3 24 55 40 36 102 71 51 163 III 68 248 160 93 339 :m 115 445 286 140 565 365 167 700 444

~--""".~.,_._--- -------,~

20 I 21 54 31 33 99 56 46 157 87 62 246 125 86 334 171 107 436 224 13\ 552 285 158 68\ 347
2 22 57 37 34 105 66 48 167 104 64 259 149 89 354 202 110 463 265 134 587 339 161 725 414
3 23 60 42 35 110 74 50 176 116 66 271 168 91 371 228 113 486 300 137 618 518 164 764 466

-"--- _.._-~"----"'''-
30 1 20 62 33 31 113 59 45 181 93 60 2BB 134 B3 391 182 103 512 23B 125 649 305 151 802 372

2 21 64 39 33 ll8 70 47 190 110 62 299 158 85 408 215 105 535 282 129 679 360 155 840 439
3 22 66 44 34 123 79 48 198 124 64 309 178 8B 423 242 108 555 317 132 706 405 158 874 494

~~---~- --------- ,,~-"~._.,-,-~_._-,-".

50 1 19 71 36 30 133 64 43 216 101 57 349 145 78 477 197 97 627 257 120 797 330 144 984 403
2 21 73 43 32 137 76 45 223 ll9 59 358 172 81 490 234 100 645 :J06 123 820 392 148 1014 478
3 22 75 48 33 141 86 46 229 134 61 366 194 83 502 263 103 661 343 126 842 441 15\ 1043 538--
I 18 82 37 28 158 66 40 262 104 53 442 150 73 61l 204 91 BIO 266 112 103B 341 135 1285 ,117
2 19 83 44 30 161 79 42 267 123 55 447 178 75 6\9 242 94 B22 316 115 1054 405 139 1306 494
3 20 B4 50 31 163 89 44 272 138 57 452 200 78 6T7 272 97 B34 355 liB 1069 455 142 1327 555

--

Common Vtnl Caplelly

Cornman Vellt mlmeler • D (ineb ..)

•
10"

V""
lIe;ghl

II FAN FAN
(ft) +FAN .NAT+NAT

92

100

50 Rev. 1

Combined ApPUlnte Input RIling In Tbounnd. or Blu Per Hour

FAN FAN NAT
FAN+NAT.NAT

672 520 410
~-~.-_-

378 740 577 465------
405 800 627 495

465 924 733 565

52-1 1035 826 640
.~"-_ ..~.~"

605 1209 975 740-------
705 1451 !lS8 B6(),,--------
800 1784 1502 975

------ •



• TABLE 3 (cont'd)

VENTING

VENT TABLES

Capacity of Type B Double-Wall Vents with Type B Double-Wall Connlldors
Serving two or more Category I Appliances

10 2
4
6

•

H
(fl)

6

15

20

30

50

100

Vent ConnHlor Dil_ter. D (Inches)

2
4
6

2 NA
4 3410
6 4150

NA
3790
4620

NA
3950
4810

Comlnon Vent CapatHy ---------------_.
Common Vent Dlam.ter· D (lnehes)

12" I W I 16" I 18" I 20" I 12" I 24"

V<nl Combln.d Appliance Input lhUng in Thou.and! of Illu Per Hour
Height

H FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT

(I'll +FA..~ +NAT +NAT +FAN +NAT .•NAT +FAN +NAT +NAT +FA.'i +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT

-
6 900 696 588 1284 990 815 1735 133~~ 2153 1732 1345 2838 2180 1660 3488 2.677 1970 ~~ 3226 2390- 1---._-.--
8 994 773 652 1423 1103 912 1927 1491 1190 2507 19Y1 1.110 3162 2439 1860 3890 2998 2200 4695 3616 2680

""

10 1076 841 712 1542 1200 995 2093 1625 1300 2727 2113 1645 3444 2665 2030 4241 3271 2400 512J 3957 2920

15
-

1247 986 825 1794 1410 1158 2440 1910 1510 3184 2484 1910 4026 3133 2J60 4971 3862 2790 6016 4670 3400

20 1405 1116 916 2006 1588 1290 2722 2147 1690 3561 2798 2140 4548 3552 2640 5573 4352 3120 6749 5261 3800,--
30 1658 1327 1025 2373 1892 1525 3220 2558 1990 4197 3326 2520 5303 4193 3110 6539 5157 3680 7940 6247 4480

50 2024 1640 1280 2911 2347 1863 3964 3183 2430 5184 4149 3075 6567 5240 3800 8116 6458 4500 9837 7813 5475

100 2569 2131 1670 3732 3076 2450 5125 4202 3200 6749 5509 4050 8597 6986 5000 110681" 8648 5920 113004 10499 7200
- -•
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TABLE 4

VENTING

VENT TABLES

Capacity 01 Type B Double-Wall Vent .....ith Single-Wall ConnCilctol'$
Serving Two Of mOfe Category I Appliances •

V.nt Conn.clor Capnlty
,....--

V.nt COlllledor Diameter - D (Inthe,)

! 4" I I I 7" I 8" I 9" I 10"

Vent COOI1(:C\or Applianco InpUI RIling L1mJu In Thou,and, or Btu Per Hour
B.ight Rise

H R _____FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT FAN
(fl) (fl) Min MIll: MIX Min MIll: MIX 10m Max MIll: Min Max MIX Min MIll: Max Min MIX MIX 10m MIX MIX Min Mn

6 1 NR NR 26 NR NR 46 NR NR 71 J';R !I,R 102 207 223 140 262 293 183 325 373 234 463 286
2 NR NR 31 NR NR 55 NR NR 85 168 182 123 215 251 167 271 331 219 334 422 281 458 524
:3 NR NR 34 NR NR 62 121 131 95 174 198 138 222 273 188 279 361 247 344 462 316 468 574 385

15 1 NR NR 29 79 87 52 116 138 81 177 214 116 238 291 158 312 380 2D8 397 482 266 556 596
2 NR NR 34 83 94 62 121 150 97 185 230 138 246 314 189 321 411 248 407 522 317 568 646
3 NR NR 39 87 100 70 127 160 109 193 243 157 255 333 215 331 438 281 418 557 360 579 690 437

30 1 47 60 31 77 110 57 113 175 89 169 278 129 226 380 175 296 497 230 378 630 294 528 779 358
50 62 37 81 115 67 117 185 106 177 290 152 236 397 208 307 521 Z74 389 662 349 541 819 425

3 54 64 42 85 119 76 122 193 120 185 300 In 244 412 235 316 542 309 400 690 394 555 855 .82

50 I 46 69 33 75 128 60 109 207 96 162 336 137 217 460 188 284 604 245 364 768 314 507 951 384
2 49 71 40 79 132 72 114 215 113 170 345 164 226 473 223 294 623 293 376 793 375 520 983 458
3 53 72 45 83 136 82 119 221 128 178 353 186 235 486 252 304 640 331 387 816 424 535 1013 518

•Common Vellt Capaclly --
Common Vent Diameter - D (inthu)

I I 6" I I 8" I 9" I 10"

Vent Combln.d Appliance Input Rallng In Thounnd, or Btu Per Hour
Height

H FA.'! FAN· NAT NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT
(ft) !+FAN ..NAT ..NAT !+FAN ..NAT..NAT !+FAN ..NAT..NAT FAN ..NAT ..NAT !+FAN ..NAT ..NAT FAN ..NAT ..NAT !+FAN+NAT ..NAT

---
6 89 78 64 136 113 100 200 158 144 304 244 196 398 310 257 541 429 332 665 515 407

f---'----
8 98 87 71 151 126 112 218 173 159 331 269 218 436 342 285 592 473 373 730 569 460

10 106 94 76 163 137 120 237 189 174 357 292 236 467 369 309 638 512 398 787 617 487
--- --1---

15 121 lOS 88 189 159 140 275 221 200 416 343 274 544 434 357 738 599 456 905 718 553--
20 131 118 98 208 177 155 305 247 223 463 383 302 606 487 395 824 673 512 1013 808 626

30 145 132 113 236 202 179 350 286 257 533 446 349 703 570 459 958 790 593 1183 952 723

50 159 145 128 268 233 204 406 337 296 622 529 410 833 686 535 1139 954 689 1418 1157 838
~c

•
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• e •
VENT TABLES

I
I12" i

I -,

9" I 1!Y'____~L _

with Typ<a B Double-Wall Vanl Connectors
Category I Appliance

Capacity of

COIln«lor DI.m"rer • I) (inches)
To be used wllh chimney areas withIn Ih" size Ilmlls ..I bottom

r 4" 5" T l!"

ApplliOl1u Input Rating In ThOOSllnds of Bhil Per Hour

FAN
Min

Lateral
L

(fl)

Heighl
H

(ft)

TABLE 5

6 2 NR
5 NR

10 2 NR
5 NR
10 NR

15 2 NR

~w--i
NR r.." " .. ~.~. .,1\ ...... MK "'K <NR NRillH NR NIl NIl NIl
NR NRN'Ri NR NIl NR NR m
NR NR/::Jll" NR Nil. Nll. NR Z

-4NR NRi.3M NR Nil. NR NR

I 10
NR NRN]t NR fiR NR NR Z

15 NR NR •.·mC NR NR NR NR G)I 20
I

NR NR;:.Nlf· Nl! Nil Nl! Nl!

30 2 INR
5 INR
10 INR
15 INR
20 I NR
30 I:50 2
5 I:10
15

~30 NR

Minimum Internal I
Area of Chimney 12 I 19
Square Inches

(Jl IMuimum Internal .
49 I 88 137 198 2$ I 352 445 1 550 ! 792W Area of Chimney ! I I

::0
<D
:<



01..,.
:0
([)
~ TABLE 6

VENT TABLES

CapacITy 01 Masonry Chimney with Single-Wall Vent Conneclors
Serving a Single Category I Appliance

COlmedor Diameter· D (Inches)
To be used. with chimney afeas within the size limits at bottom

4" S" 6" 7" 8" 9" Iv 12"

<m
z
::!
z
G)

•e

AppliallCe Illput ~tlllg In. Thousands of Btu Per Hour

~··l Mi~fIj~u;j,il ~nJ~u;;~I~~u;~Jl~ANMaxi~~ I ~fIj~u"iil ~fIj~
HeiJht Lateral

H L I fAN
(ft) (ft) Min

6 2
5
-

10 2
.5
10

15 2
.5
10
15-

20 2
.5
10
15
20-

30 2
.5
10
15
20

30

50 2
5
10
15
20
30 I

Minimum Internal I
Area of Chimney I 11
Square Inches ,
Maximum Internal I

49Area of Chimney i
Square Inches I

• SEE NOTE 27

•



• TABLE 7

VeDt CClIlDltdor Clpadty

VENTING

VENT TABLES

Capacity of Masonry Chimney with Type B Doubl~Wall Conn9Clors
Serving two or mars Category I AppIiancf;ls

VIIOte-IIIa-D..... D (lDcboo)

6 I 2-4
2 115
3 27

15 I 2-4
2 ~

3 115
--~~_._--

30 I 24
2 25
3 115-_.__.-

50 I 23
2 2A
3 115

Ven'
lIeighl

11
(ft)

CannedDr
Rile
R rAN

(ft) ~M~iIl~~'••io;rMi~~

10"

FAN N4T
Mill Mu loW

12-4 479' '~" 145 ~99 319
127 562 );!Q 148 694 Hi
129 633 )4' 151 795 419

1S3 658' "2'n" 184 824 375
156 718 '39 187 900 A32
1~9 760" :»2 190 960 U6

145 883" 111 11~ 1115 432
149 928 311 179 117\ Ag4

152 968., 418 182 122D S3~

140 1049 ~ 168 1334 46,2

143 1085 400 172 13'19 510
147 1118 439' 176 10\ 55g

• Common Vent CalUdtr

12 19 I I I ! I I

•

Vent
~ Appll...... lIopulll.otma 1Il~ olS", hr HOW"

Height
FAN '" ",.."... FAN iNAT FAN l'ANN.,;,lH FAN FANl'IA'j" FAN 'AN~.F FAN FAN FANNA't FA.'ll FAN NAT

(ft) ~, ':'.::"'.'; ,r <FAN.NAT+NAT FAN .NAT->NAT
.« '".,'0"

........
'=

Ii Nll, 74," );l;1l NIl. 119 ..... Nll, 17•• < Nll, 2.'l710 Nll,3Sl NR 458•• Nll. 582lM Nll. 853 Nll.

Nll, :m NIl. 130i/~ Nll, 193' NIl. 279U NIl...~~ NR $01 Nll,.~~~ NR 937 408

138) ~Ir NIl.1JJ7 NR299b NR53I
--~

10 NR NIl.
"'R 409.'

Nll,636 I'IR 1010.454

15 Nll, 90 Nll. 152t ~r Nll. 233) NIl. '3W1S "'R 467 Nll. 611 Nll, m'16 NR 1156 546

20 Nll, 92 Nll. 159~ NIl. ~' Nll. 3611 In NIl. 'SOS·. If-Ni-;;' Nll, I'lS, NIl \286 641

30 Nll, NIl NR NIl. ")olll, Nll, 27ll"'m NIl. 404' 19l NIl. 564.' ,. N'R 747 NIl. 969 ,4~ NIl 1473 149

50 Nll, Nll,<NJl N'R N'R,1ffl Nll, Nll,<NJl NIl. NIl. NJl NR620 ~) N'R - 1131) NR 1089606 NR 1692 922
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VENTING

TABLE 8

Venl COI1lleclot Cop.dly

VENfTABLES

Capacity of Masonry Chimney wkh Singl..Wall ConnllClors
Serving two or more ClIlegriry I Appliances •

~ NR
NR

86 108.'·.7. 126 187 i() 193 3471~> ~9 492.·iiif 338 665"~ 00 86.. 330
~... 91 119. .. ~1 132 2Il39f 2111 366 1&~ 269 518<~ 348 699~' 442 908 ••3~'
NR NR 95 127) is 138 216 IllS 2119 381 }1~ 277 540i~ 358 729Ji;t m 946 412

NR NR 8~ 113" 124 21l4W 188 392UI) ~2 Sfi7·1lli4 328 778 .~.. 417 10ll'm

NR NR 89 1
13
23

1
i ....~ ....·.· 130 218· •••~.. 196 408 't.iE 226271 588iiil 339 831061 .•••••...•..••~.•. ;............. 429 1058•..~..

NR NR 94 ..., 136 231 1()(\ 20S 4ll. ~~1/ 6rf1 243 349 ~ 44Q I09OJ:lJ

Yen'
Height

H
(ft)

6

15

30

50

COI1Jl<ClOI'

Ri.e
R

(ft)

I
2
3

I
2
3

I 4" I 5" I I 8" I 9" I

FAN NAT
Min Mu Mu

499 594 283
509 6% 33]
519 793 Ti5

623 SOS 360
634 SS4 A02
646 945 437--
600 IOS9 455
613 ll45 490
626 ll93 521

582 1302 537
596 1346 567
610 1386 595

ComlDon Vtlll Cop.dl,

Vml
Height

H
(ft)

f---~_1_2~__L-~ 19_'""""-- ~_28 ......__3....~_ .......~_50 63 L.__"__-'- 1.1_3.__

CombInoII Applla... Input RallDa Ia Tbouuudo olBtu P.. Hour

FAN FAN NAT FAN FANNA't - FAN FANMAf FAN FAN'jij,'t FAN FANl#1' I'AN FANl't\1' FAN FAN NAT FAN FAN NAT
+FAN+NAT~T +FAN+NAT..KA't -+FAN"NAT..NA.~ FAN+NAT~'t: FAN+NAT~t-+FAN+NATfJtA:t.FAN.NATt~T +FAN.NAT+NAT

•
6 NR 73 /:%l NR 118 ·4S NR 176]J NR 255 lip. NR 348142 NR 455 187 NR 579 ... '24:5 NR 146 NR

8 NR 79·:~ NR 128 ··$Z NR 190>n NR 276 'me NR 31lO]1!Q. NR 497 ~X? NR 633 W NR 928 405

10 NR 83/ NR 136 50 NR 2OS)~ NR. 295 ./09 NR. 4OS)~ NR 532 m NR 680~ NR WOO 450

15 NR 88) NR 149 6Ii NR 23od~ NR 335'· i$Or NR 46021ij NR 60Z .~. NR m~ NR I 139 540

21l NR 90 .• •· NR 157 14 NIl 247 120 NIl 362 :)1{) NIl S<Il~ NIl 661"; #f NR 1494j{ NR 1264 li40
f-..

NIl"NR 398'· J9f m 95749030 NIl NR NR NR NIl 266' Wi NR NR m/~. NR 739 NR NR 1447 740

50 NIl NR)~ NR NR NIt NR NR Nl( NR NR·· ·NIt NR 612" 3:1:1 NIl 121 <IS6 NIl 1076·601:1 NR 1672 910
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TABLE G

VENTING

MASONRY CHIMNEY UNER DIMENSiONS
WlTH CIRCULAR EQUIVALENTS

Y 9q alent
diameters may be determined from published tables for squarfil and rectangular
ducts of equivalent carrying capacity or by other engineering methods.

NOMINAL INSIDE INSIDE DIA. EQUIVAlENT
LINER SIZE DIMENSIONS IN OR EOUIVAlENT AREA
INCHES LINER INCHES DIA. INCHES sa. INCHES

4x8 2112 x 6 112 4 12.:~

5 19.6
6 28.3
7 38.3

8x8 63/4 x 6 314 7.4 42.;r
8 50.3

8 x 12 61\2x10112 9 63.!l
10 78.S

12 x 12 93/4 x 9314 10.4 83.~1

11 95
12 x 16 9 1/2 x 13 112 11.8 107.5

12 113
14 153.9

16 x 16 131/4x 131/4 14.5 162.9
15 176.7

16 x 20 13 x 17 16.2 206.1
18 254.4

20x20 163/4 x 16314 18.2 260.2
20 314.1

20x 24 16112)( 201/2 20.1 314.2
22 380..:..:L.....-

24x24 20 1/4 x 20 1/4 22.1 380.1
24 452.3

24x 28 20 112 x 241/4 24.1 456.2
28 x 28 241/4)( 24 1/4 26.4

~~~:~ I27
30)( 30 25112 x 251/2 27.9 607

30 706.8
30 x 36 251/2 x 31 1/2 30.9 749.9

33 855.3
36 x 36 311/2x311\2 34.4- 929.4

36 1017.9
When liner sizes differ dimensional! from those shown in Table 9 uiv

•

•
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VENTING
EXAMPLES ."OSING SINGLE

APPLIANCE VENTING TABLES

(a)

Example 1: Single Draft-Hood-Equlpped Appliance

luppose thai an installer has a 120,000 Btu/hr input
appliance wilh a 5 inch diameter dralt hood oullet that
needs to be vented into a 10 foot high Type B vent
system What size vent should be used assuming (a) a 5­
F! lateral single-wall metalvElnt connector is used with
two 90° elbows, (b) a 5-Ft lateral single-wall metal vent
connector is used with three 90° elbows in the vent
system?

SOlution

Table 2 should be used to sol\1e IhiS problem because
single-wall metal vent connectors are being used with a
Type B vent: Reier to Figure4bf Typical Applications.

Read down the first column in Table 2 until the row
associated with a 10-Ft heightand 5-Ft lateral is
lound, Read across Ihis row until a vent capacity
greater than 120,000 Btu/hr is located in the
shaded columns labeled "NAT Max" for draft-hood­
equipped appliances. In thiS case, a 5 inch
diameter vent has a capacity of 122,000 Btu/hr and
may be used lor this applicalion.

(b) If three 90° elbows are used in the vent system,
then lhe maximum ventcapacity listed in Ihe tables
must be reduced by 10 percent (see Nole 3). This
implies that the 5 inch diameter vent has an
adJusted capacity of only 110,000 Btu/hr. In this
case, the vent system must be incraased to 6
inches in diameter. See calculations belOw:

122,000 x .90 .. 110,000 for 5" Vent

From Table 2 - Select 6" Vent

186,000 x ,90 '" 167,000; This is grealer than the
required 120,000, therefore· use a 6" Vel'll and
connector when three elboWS are used.

Example 2: Single Fan·Assisted Appliance

Suppose an installer has an 80,000 Btuthr input fan­
assisted appliance that must be installed using 10 feel 01
lateral connector attached to a 30·Ft high Type B vent.
Two 90° elbows are needed for the installation. Can a
single-wall metal vent connector be used lor this
application?

Solution

Table 2 relers to the use of single-wall metal vent
connectors with Type B vent. In the first column find the
row associated with a 30-FI height and a 10-FI lateral
Read across this row, looking at the "FAN Min" and "FAN
Max" columns, to find Ihat a 3 inch diameter single-wall
metal connector vent is not recommended. Moving to
the next larger size single wall connector (4") we find thai
a 4 inch diameter single-wall melal connector has a
recommended minimum vent capacity of 91,000 Btuthr
and a recommended maximum vent capacity of 144,000
Btu/hr. The 80,000 Btu/hr fan-assisted appliance is
outside this range, so we conclude that a single-wall
melal vent connector cannot be used 10 vent this
appliance Using 10 feet of laterallof Ihe connector,

However, we see that if the 80,000 Btu/hr
appliance could be moved to within 5 lee! 01 the
vent, then a 4 inch single-wall metal connector could be
used to vent the appliance. Tabie 2 shows the
acceptable range 01 vent capacities lor a -4 inch vent with
5 feel of lateral to be between 72,000 Bluthr and
157,000 Stu/hr.

If Ihe appliance cannol be moved closer to lhe vertical
vent, then Type 8 venl could be used as the connector
material. In this case,Table 1 shows thai lor a 30-Ft high
vent with 10 feet of lateral, the acceptable range of vent
Capacities for a 4 inch diameter vent attached 10 a tan­
assisted appliance are between 37,000 Blu/hr and
150,000 Btu/hr,

•

•
aAMPLE 2EXAMPLE

10'

"Single Wall

1----10' l31.,..-----~:
i---i

T
30'

Draft Hood EQuiped Appliance
120,000 SrUH Input
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VENTING
EXAMPLES USING COMMON

VENTING TABLES• Example 3: Common Venting Two Draft-Hood
Appliances

Suppose a 35,000 Btu/hr water heater is to be common
vented with a 150,000 Btu/hr fumace using a common
vent with a total heighl 0130 feel. The ccnooctor rise Is 2
leet lor the water heater and :3 feet for the fumaci!l.
Assume single-wall metal ccnnectors will be used with
Type B vel'll. What size connectors and ccmbined vent
should be used In this instailation?

Example 4: Common Venting a Draft Hood Water
Heater with a Fan-Assisted Furnace

In this case, Ii 35,000 Blu/hr input draft-!lood-equipped
water heater with a 21001 connector rise is to be ccmmon
vented with a 100,000 Btu/Ill' lan·assiSled furnace with a
3-Ft connector rise. The common vent consists 01 a 30­
Ft rise of Type B vent. What are the recommended vel'll
diameters lor each ccnnec:,.1or ancj lhe common vent?

Solution· (Table 4)

Solution - (Table -4 applies in this example)

Table 4 should be used to size single-wall melal vent
connectors attached to Type B vertical vent In the vant
connector capacity Table 4, lind the row associated with
a 30-Fl vent heighl. For a 2-Ft rise on the vent connector
for the water healer, read the shaded columns for draft­
Mod·equipped appliances 10 find that a 3 inch diameter
vent connector has a capacity 01 37,000 Btu/hr.

Therefore, a 3 inch single-wall metal 'lent connector may
be used with the water healer. For a draft-hood·
equipped furnace with a 3··Ft rise, read across the
appropriate row 10 find that a 5 inch diameter vent
connector has a maximum capacity of 120,000 Btu/hr
(which is too small lor lhe furnace) and a IS inch diameter
vent connector has a maximum vent capacity 01 172.000
Btu/hr. Therefore, a 6 inch diameter vent connector
should be used with Ihe 150,000 Btu/hr fumace.

For Ihe capacity of the combined vent, Ihe lower portion
of Table 4 should be used. The ccmbined vent capacity
required is 185,000 Btu/hr. Table 4 shows that the
combined vent capacity of a 6 Inch diameter vent with a
30-Ft vent heighl is 257,000 Btu/hr. This is more than
adequate to handle the 35,000 Btu!hr input water heater
and the 150,000 Btu/hr inpul fumace.

•

•

EXAMPLE 3

Draft Hood Equiped
W,telfie,tef
35'j BTUH Inpul

Combined Capacity
35,000 + 150,000 .. 185,000

-

Water Healer Vent CmlnQctor Dlamsler. let us
assume the installer would like to use a sirxJle-wall metal
vent connector. Table Vent Connector
CaDa,~ijv read down the Vel'll "H" column to

read across Ihe 2-Ft Rise "R" row
10 the first Btu/hI' in the "NAT Max" cclumn Ihal is

to the water heater rating.
table that a :} inch vent has a

maximum input rating 01 37,000 Btu/hL Since this is
greater than the water heater input rating, a 3 inch vent
connector is adequate. Furthermore, since the water
healer is equipped with a draft hood, Ihere are no
minimum input rating restrictions.

Furnace Vent Connector OIam11l1er, Again, lei us
assume the installer woukllike to use til single-wall melal
vel'll connector. Using Table 4, Vent Connector
Capacity, read down the Total Vent Height "W column to
30 leet and across the 3"11 Connector Rise "R" row.
Since the furnace has a fan-assisted combustion system,
find the first "FAN Max' column with a Btu!hr rating
greater than the lurnace ,Input rating. The 4 inch vent
connector has a maximum input rating of 119,000 Btu/hI'
and a minimum input rating of 85,000 Btu/hr. The
100,000 Btu!hr furnace in this example falls within this
range, so a 4 inch connector is adequate. If the fumace
would have had an input rating of 80,000 Btu/hr, than a
Type B venl connector (see Table 4) would have to be
used in order to meet the minlrrum capacity limit

EXAMPLE 4

',.~'IT
h
. I 30'

I

-f YAT
~r- \

Single WaN
C""nte1ors

Fan Assisllld Fumac& W.terHemf
100.000 BTUH Input 35,000 eTUH Input

I I.•- M,'_~<" '_·",,",,,,..n -
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VENTING
EXAMPLES USING COMMON

VENTINGi TABLES

Example 5: Single Draft Hood Equipped Furnace
Vented into A Masonry Chimney

A 135,000 Btu/hr draft hood equippM furnace is to be
vented into a 15' high tile lined masonry chimney. The
chimney is not exposed to the outside except above the
roof line. The furnace has a 6" diameter draft hood outlet
and requires a 10' lateral vent connector with 3 elbows.
The chimney is cohStructed using a 8" x 8" liner. What
size single wall vent connector is required?

30lutlon:

Table 6 shOuld be used. Referto the figure for Example
5.

•

•

•

Solution

Example 6: Common venting into a Masonry Chimney

In this case, a 35,000 Btulhr input -4 inch diameter outlet
draft hood-equipped water heater with ;2 feet of
connector rise and -4 feet of horizontal length is to be
common vented with a 100.000 Btu/hr lan-assisted
furnace with a 4 inch diameter flue collar. 3 leet of
connector rise and 6 feet of horizontal length. The
common vent is an 8 x 12 liIe lined chimeny that is 30
feet tall. What are the recommended vent diameters for
each connector? Is this an acceptable installation?

Table 8 is used to size common verning installations
involVing single wall connectors into masonry chimneys.

Water Hltater Vont Connector DIameter. Using
Table 8, Yent Connector Capacity, read down the Total
Vent Height "H" column to 30 feet and read across the 2
ft Connector Rise "R" row to the first Btulhr rating in the
"NAT MAX" column tehat is equal to or greater than the
water heater input rating. The Table shows that a 3 inch
vent connector has a maximum input of only 31,000
Btu/hr while a 4 inCh vent connector has a maximum
input of 57,000 Bfu/hr. A 4 inch vent connector must
therefore be used

Furnace Vent Connector DIameter. Using Table 8
Vent Connector Capacity, read down the Total Vent
Height "H" column to 30 feet and across the 3 ft
Connector Rise "R" row. Since the furnace has a fan­
assisted combustion system, find the first "FAN MAX"
column with a BtUlhr rating greater than the furnace input
rating. The 4 inch vent connector has a maximum input
rating 01 127.000 Btu/hr and a minimum input rating of
95,000 Btulhr. The 100,000 Btu/hr furnace in this
example falls within this range, so a 4 inch connector is
adequate.

To determine the required vent connector diameter•
read down the height column in Table 6 until 15' is
found. Find the row for a 10' long lateral. The table shows
that a 6" diameter connector will allow a maximum
capacity Of 151.000 Btu/hr for "Nat Max." (draft-hood
equipped) furnace. Because 3 elbows are required.
however, the maximum capacity must be reduced by
10% (See Note 3). Allowing for the additional elbow the
corrected maximum capacity is 135,900 Btu/hr. A 6"
diameter connector is large enough and should be
used. The internal area of the chimney is 8" x 8" ., 64 sq.
in. and is within the acceptable range (38 sq. in to 198
sq. in.) for a 6" vent connector as shown in Table 6.

S' xS'

15'
1

10'

t
o

Tile·Lined
Mason!)' Chimney -

Vent Connector
with three elbows

~~

EXAMPLE

Example 4: (cont'd)

.:':ornmon Vent. Diameter. The total input to the
common vent is 135,000 Btu/hr. Using Table 4,
Common Vent Capacity, tead down the Total Yent
Height "H" column to 30 feet aM across this row to find
the smallest vent diameter·. in the<"FAN+NAT" column
that has a Btulhr rating equal to or greater than 135,000
Btu/hr. The 4 inch common vent has a capacity 01
132,000 Btu/hr and the 5 inCh common vent has a
capacity of 202,000 Btu/hr. Therefore. the 5 inch
common vent should be used in this example.

Summary. In this example. the installer may use a 3
inch diameter, single-wall mEltal vern connector for the
water heater and a 4 inch diameter. single-wall metal vent
connector for the furnace. The common vent should be
a 5 inch diameter Type B vent.
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VENTING

•

•

•

EXAMPLE 5: (eont'd)

Masonry Chimney, From Table 9, the Equivalent
Area fora Nominal liner size of S inches x 12 inches is
63.6 square inches, Using Table 8, Common Vent
Capacity, read down the "Fan + Nat" column under the
Minimum internal Area of Chimney value of 63 10 lhe row
for 30-ft heigl'll, to find a capacity value of 739,000
Blu/hr. The combined input raling of the furnace and
waler heater 135,000 Blutvhr, is less than the Table
value, so this is an acceptable installation.

Note 19 requires the comrncn venl area to be no greater
than seven times Ihe flow area of the smallest appliance
oullel area. Both appliances in this installation use 4 inch
diameter outlets'. From Table 9, the Equivalent Area for
an Inside Diameter of 4 inches is 12.2 square inches.
Seven times 12.2 is 85.4, which is greater than 63.6, so
this configuration is acceptable.

Note 1 specilies that the Table values are for vents or
chimneys which are nol exposed to the outdoOrs below
the roofline. If the masonry chimney in Ihis case were
exposed below the roofline, then the appliance
manufacturer, local gas utility, and/or authority having
jurisdiction must be consulted.

E'JCamplt 1: Interpolating Belween Table Values

An ins1aller has an 80,000 BtlJlhr w~h a 4
inch diarnt'ltar draft hood outlet to be vented
into 12·ft B IIsm. The vllnt oonflooor has a 5
"lateral B. Carl this appliance be
ventoo a 4 inch diameter vent?

Solution

Table 1 is used in the case of an all 'T'ype B ven! system.
However, since there is no entry in Table 1 lor height of
12 leel, interpolation must be used. Read down the <$
inch diameter "NAT Max' column to lhe row associated
with 10 It. height and 5 fl. lalerial to lind the capacity
value 01 '17,000 BluJhr. Go down further to the 15 ft.
height, 5 ft. lateral row to find the capacity value 01
87,000 BtuJhr. The difference between the '5 11. height
capacity va.lue and the 10ft height capacity value is
10,000 Btu/hr. The capacity for a vent system with a 12
It height is equal to the capacity for a 10 It height plus
2/5 of the difference between the 10ft. and 15 It. height
values, or 77,000 + 2/5 x 10,000 .. 81,000 Btu/hr.
Therefore, a 4 inch diarnt'ller vent may be used in the
installation.
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VENTING

Multi-story Gas Vent Design Procedure
for Each Segment of System •

Tee Same Size as
Segment AboveVent Connector

.. Common Vent Size Based on -""""--....1

All Inputs Entering This Segment,
and Available Total Height

.. Total Input

Increase Vent
Connector Size

If Necessary

.. Available Total Height
"H" Equals Rise Plus
Distance Between Tees

Tee Same Size as
Segment Above •

BTUH
Input

Other Inputs
From Below

Figure 13

Vent Connector Size
Depends On:
-Input
.. Rise
- Available Total Height 'H'
- Table 3 Connectors

Common Vent Size
Depends On:
- Combined Inputs
- Available Total Heght "W
- Table 3 Common Vent
.. Vertical Common Vent

With No Offsets

•
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VENTING

Multi-story Vent Systems

Ustt Individual Vent
for Top Floor Appliance
if Connector Requirement
for Rise or Total Height
Ciinnot be Mill

Use Vent Connector--......
Table

Top Floor Appliance
Available Total
Height for Third
Floor Appliance

U811 AI/ailable Total HlIlghUor
Top Floor Appliance and
Combined Input of All
Appliances on Common Vent

Third Connection TIllI'

Available To1al Heightfor
Third Floor Appliance and
Combined Input of Thrllll
Appliances (11 Top Floor
Appliance is Not Connected,
Measure Total Height to
Vent Top)

•
U8Il Vent Connector ---41

Table

Third Floor Appliance
Available Total

Height for Second
Floor Appliance

Second Connection Tee •

Un Available Total Height
lor Second Floor Appliance
and Combined Heat Input
of Two Appliances

First Connection Tse •

Figure 14

Principles of Design of Multi-story Vents Usirlg
Vent Connector and Common Vent Design Tables

e is Same Size as
ent Directly Above

Design Vent Connector for First
Floor Appliance as an Individual

, , Vent of This Total He~ht for
Tee Wrth Cap OptIOnal Input of First Floor Appliance

~l!
~

I.l

8

- fe 1 • Each Interconnection Te
Segment of Common V

Use Vent Connector ----10
Table

Second Roor Appliance

First Floor Appliance

•
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HORIZONTAL VENTING

Figure 1. Horizontal Vent System for GSI Furnace

Some installations may require this appliance to be horizon­
tally··vented directly through a side wall. When this occurs,
the instructions listed below must be followed in order to
insure safe and reliable operation. A completed horizontal
vent systemfor a horizontal furnace is shown in Figure 1, while

BAROMETRIC

DAMP"

the upflow furnace's horizontal vent system is shown in Figure
2. When properly installed, the vent extending from the
furnace to the power venter is under negative pressure, and
the furnace operates as a Category I appliance. •

IAWARNINO]
TO AVOID THE POSSIBILITIES OF PERSONAL INJURY
OR DEATH THIS SYSTEM IS ONLY TO BE USED WITH
ONE FURNACE. COMMON VENTING WITH OTHER
APPLIANCES IS NOT ALLOWED.

•

l21N~"'N'
FIgure 2. Horizontal \lent System for GUIIGHI Furnaces
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Required Materials

HORIZONTAL VENTING

Manufacturer Part Oty.
Tjernlund ProduC.ls, Inc:.-..._..._.....__...._._...._Ji~l~L .....__......_.._..__..__....__.__...1_
Dow CorninJLc:9!:2:-....__._. ._~.___.B.IY..1)2 oC}36 . ... ~
Dow CorningC~__ . . l?Ql2!:rJ!:De Coat ._.__. ... AR_

Selkirk Metalbeslos OR __ 8M 3PV-WT 13" Wall Thimble

The following specials materials and components are re­
quired when venting this appliance horizontally through a
side wall. In some cases, optional component manufac­
tures are listed.

Description
pow§l.!:yenter ..
RTV Sealant . . _

RTV Prime C9~ .... ._.__...__..

•
Barometric Damper,

2

5 ft
1

Sf!
1
1
1
1

I)nC~.?f 81'1 overhann, or where

901220
905630
905268
901462
901971

17849
17855
17854
17858
'17869

-.- OR-­
Hart & Cooley, Inc.
Hart &Cooley, Inc,
Hart &Cooley, Inc.
Hart &Cooley, Inc.
Hart & Cooley, Inc.

Plexco, Inc.
Plexco, Inc.
Plexco, Inc.
Plexco, Inc.
Plexco, Inc.

Plexvenl" is a registered trademark of Plexco, Inc.
Ultravent" is a registered trademark of Hart & Cooley, Inc
•A coupling may be subsli1uted for the drain and tos cornbinalion if the vent terminal 10 be installed in a location where it is not oxposod to
It slopes downhill from tile power venter outlet

• *For many installations. Single-Wall Vent Pipe wiil nol be suitable. See Page 4 for dt.~!ails

AR = As required

3" 1.0. Plexvent-') Pipe
3" Plexvent Coupling
3" Plexvent Tee*
3" Plexvent Cond. Drain*
3" Plexvent Term. Tee

SingleWali or Type B
-,£~nt Pipe 'and Fitting~.:.._ ..._. .. ._...._.....__.__.._..._..__._.......~._.__. ._..__._.._.. ...._._..._.._ AR

AR

3" 1.0. Ultravent" Pipe
3" Ultravent Coupling
3" Ultravent Tees*
3" Ultravent Drain Plug·
3" Ultravent Debris Screens•

•

Vent Pipe Selection and Location

IA WARNINGI
TO AVOIDTHE POSSIBILITIES OF PERSONAL INJURY,
ILLNESS, DEATH, PROPERTY DAMAGE, AND/OR FIRE;
BE SURE TO OBSERVE THE PRECAUTIONS BELOW
REGARDING VENT PIPE SELECTION AND LOCATION.

1A. Select a suitable location forthe powerventer and vent
termination:

The bottom of the vent termination tee must be at
least 12 inches above ground level, and at least 12
inches above expected snow accumulation level.
All portions of the vent termination tee must be at
least 4 feet below, 4 feet horizontally from, or 1 foot
above any door, window, or gravity air inlet into
any building.
All portions of the vent termination tee must be at
least 3 feet above any forced air inlet loca1ed
within 10 feet.
If local experience indicates that condensation of
flue gases could occur with this type of installation,
then the vent termination tee shall not terminate
over public walkways, or over or under an area

where condensate or vapor could create a nui·
sance or hazard or could be detrimental to the
operation of regula1ors, relief valves, or otller

A clearance of four fee above the vent
termination to eaves or decks should be observed,
Do not locate the vent termination tee near shrubs
or trees, since flue products may damage 1hem,
All thermoplastic pOl·tions of the vent terminal
must have at ieast three inches clearance to all
combustible surfaces.
Avoid areas whem children will have ready access
to the vent terminal, as the vent terminal and/or
flue ~]ases may bG hot enough to cause burns,

1B. Determine tho length of metal pipe and the nurn~

ber 0111ttings required to run the flue pipe from 1he
furnace outlet 10 the powerventer inlet. The power
venter is to be located as close as possible to the
side wall.

fA WARNING]
THE LENGTH OF STRAIGHT PIPE CANNOT EXCEED 50
FEET. NO PORTION OFTHE POWER VENTING SYSTEM
CAN EXTEND INTO OR PASS THROUGH ANY
CIRCULATING AIR DUCT OR PLENUM.
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HORIZONTAL VENTING

Vent System Installation

Removethefurnaceaccessdoor.lftheratingplatedoes ..
not give instructions for horizontal venting, affix the •
Amana horizontal venting label 10290202from Horizon-
tal Venting Kit HVLK01 beside the existing rating plate.

2. Calculate the equivalent feet Of the rnetalflue pipe from
lhe following equation. For this calculation, one 45
degree elbow is equivalent to one half of a 90 degree
elbow.

EquiV. ft. '" Straightft. + (:b~~S 176~~,f~l~~"p~~peJ
Example. Calculate the equivalent length of 4" pipe for 20

feet of straight 4" pipe with two 90 degree
elbows.

Solution. 20.0+ (2x10.0) = 40.0 equivalentfeetof4" pipe.

3. Enter Table Iand read the maximum allowable equiva­
lent pipe length for the desired pipe diameter and
furnace input. This maximum allowable equivalent
length must be greaterthan, or equal to, the equivalent
length calculated in Step 2.

Example. Determine if a 115,000 BTUH furnace may be
installed with 40.0 equivalent feet of 4" pipe.

SOlution. From Table I, the maximum allowable length is
80 equivalent feet of4" pipe, so 40.0 equivalent
feet is acceptable.

TABLE IMAXIMUM ALLOWABLE EQUIVALENT FEET.

Input (Btuh\ 3" pipe 4" Dloe

45,000 80 80
70,000 80 80
90.000 80 80

115,000 NA 80
140 000 NA 80

(NA - NoIApproved)

4. Selecttheflue pipe material (singlecwall OrType Bvarn).

In Singla wall metal pipe is to ba used, the following
requ irements must be mat:

2.

The single-wall pipe must be located entirely in a
space which will be heated to 60°F or higher.
The single-wall pipe must have astraight length 01
30 feet or less, an equivalent length of80 feet or less
as calculated above, and a diameter as shown in
Table!.
The single-wall pipe must not pass through any
interior wall, attic, concealed space; or floor.
The single-wall pipe must have a minimum clear­
ance of 6 inches from all combustible materials.
The single-wall pipe must be constructedofgalva­
nized sheet steel of at least 26 Gauge. (.019 inch)
thickness.

IfType Bvent is used, the following requirements must
be met:

Tha Type Bvent must have astraight length of 50
feet or less, an equivalent length of 80 feet or less
as calculated above, and a diameter as shown in
Table/.
TheType Bvent must have minimum clearance of
1 inch from all combustible materials.
IftheType Bvent must pass through floors, ceilings
or interior walls; then it must be installed with the
properclearance to combustible materials and be
fire-stopped according to local codes and the
National Fuel Gas Code.

Mount the powerventeraccording to themanufacturer's
instructions.

•

AFUO'tE
CONDENSING

UNll
crfPAES£NTi

~()(;)M

ri-lERUOSTAl
(T"YPJCAL)

G

NOTES: 115V wiring and ground to furnace. and line voltage wiring and ground
to condensing UIlits are not shown.

Some room thermostats will require lhat aconnecliOO be made
from C(furnace) to C(lhermostaQ.

Disconnects and oven:urrent Prolection are not shown.
All wiring which connects to \he power venter must be installed in

accordance wi1h 1M power venter manufacturer's instructions.

Figure 3. Power Venter Wiring
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HORIZONTAL VENTING

•

•

3. Install the metal flue pipe and the single-acting baro­
metric damper as shown in Figure 1 for horizontal
furnaces or Figure 2 for upflow furnaces. The damper
must connect to a horizontal tee off the flue pipe no
more than 18 inches from the furnace outlet (horizontal
furnaces), or at least 18 inches above the furnace
outlet (upflow furnaces). Consult local building codes
and manufacturers' instructions for proper installation
procedures.

Installer may need to supply a transition piece from the
larger diameter barometric damper to the smaller
diameter tee.

4. Wire the power venter as shown in Figure 3. The vent
prOVing switch must be wired in series with the room
thermostat, as shown. The timer relay should be set
such that, following furnace shutdown, the powerven­
ter will operate longer than will the furnace's combus­
tion blower. When the timer relay is set to its minimum
position, the power venter will operate for about 45
seconds following furnace shutdown.

5. Make sure the heat anticipator in the room thermostat
is set as shown on the furnace wiring diagram.

6. Proper sequence of operations is as follows:
1. The room thermostat calls for heat.
2. The timer relay on the power venter closes.
3. The power venter blower begins operating. Tile

barometric damper may open.
4. The fan proving (pressure) switch on the power

venter closes.
5. A 24V signal is now present at terminal W of the

furnace. The furnace combustion relay is ener-

gized, and the furnace's induced draft blower
begins operating. The barometric damper may
close partially or completely, or may remain
open.

6. The pressure switch on the furnace closes.
7. Assuming there is no interruption from the safety

controls or ignition control, the ignition control is
energized.

8. The ignition control energizes the hot surface
ignitorforthe specified time. Consult the furnace's
installation or service manual for details.

9. At the end of the specified time, and assuming
there is no interruption from the safety controls,
the gas valve opens and combustion begins.

10. Once flame is proven, the ignitor is deenergized.
11. Some time after the gas valve opens, the air

circulation blowE,r on the furnace begins operat­
ing. Consult the furnace's installation or service
manual for details.

12. When the room thermostat stops calling for heat,
the 24V coil on the power venter's timer relay is
deenergized.

13. The 24V signal at terminal W of the furnace is
lost, and the furnace gas valve closes. Combus­
tion ends.

14. Assuming you have set the timer to its minimum
setting, the 115V contacts on the power venter's
timer relay will remain closed for approximately
45 seconds. During this time, the power venter's
blower will continue to operate.

15. The air circulation blower on the furnace will
continue to operate for some period of time. On
some furnaces, the induced draft blower will also
continue to operate. Consult the furnace's instal­
lation or service manual for details.

A. POWER VENTER
B. METAL REDUCER
C. THERMOPLASTIC VENT PIPE
D. COUPLING

•

A
E F C3 @I

~O"!CH
9 @I

G

E. WALL THIMBLE
F. TEE
G. DRAIN (PLUG)
H. (TERMINATION) TEE
I. DEBRIS SCREENS

(ULTRAVENT ONLY)
Figure 4. Vent Terminal Assembly

67 Rev. 1



HORIZONTAl. VENTING

Assemble the vent terrnina.1 as shown in Figure 4, according
to the following instructions. SINCE THE OUTLET SIDE
OFTHE POWER VENTER IS POSITIVELY PRESSURED,
ALL PIPE DOWNSTREAM OF THE POWER VENTER
(OTHERTHANTHEMETALREDUCER)MUSTBETHER~

MOPLASTIC VENT PIPE, AND ALL JOINTS MUST BE
SEALED WITH RTV 732 OR 736. DO NOT DRILL HOLES
OR DRIVE SHEET· METAL SCREWS OR RIVETS 5.
THROUGH THE TERMINAL PIPE OR FITTINGS.

Seal each joint by applying 1,4 inch continuous bead
around each pipe end, apprOXimately 1/8 inch from the
edge. ITEMS AANDBMUST BE SECURED WITH 7.
SHEET METAL SCREWS; AND, THIS JOINT MUST
ALSO BE SEALED WITH RtV 732 OR 736. DO NOT
USE ANY SHEEt METALSCREWS TO CONNECT
ITEM C1 to ITEM B. USE ONLY PRIME COAT, AND
RTV 732 OR 736 FORTHIS JOINT.

16. Eventually, all blowers (power venter, air
circulation,and draft) will cease opera-
tion .• Once thepow8r venter's blower ceases to
operate, the barometric damper will close.

NOTE: It is recommended that the power venter's timer
relay be adjusted such that the power venter will operate
longer than will the induced draft blower.
Vent Termihal Assembly

IA WARNINGI
TO AVOID POSSIBLE PERSONAL INJURY OR DEATH
FROM ASPHYXIATION FOLLOW THESE
INSTRUCTIONS:

•

•

Insofar as is practical, close all building doors and
windows and all doors between the space in which the
furnace is located and other spaces of the building,
Turn on clothes dryers and any appliance not con·
nected to the power venting system. Adjust thermo"
stats so these appliances will operate continuously at
their full inputs. Turn on any exhaust fans sucl, as
range hood and bathroom exhausts, so they will oper·
ate at their maximum speed. Do not operate a summer
exhaust fan. Close fireplace dampers.
Attach a pressure tap on the vent six to nine inchEls
downstream form the flue collar of the furnace, and
upstream of the metal tee which holds the barometric
damper. Using a flexible hose, connect this pressure
tap to an inclined manometer. Make certain ttle
manometer is level, and is zeroed correctly.
Following the instructions shipped with the furnace,
prepare the furnace for operation. Adjust the room
thermostat so that the furnace and the power venter
will operate continuously.
Wait five minutes after the gas valve opens, then
examine the inclined manometer. By following the
manufacturers' instructions, the power venter's air­
flow damper control and the barometric damper's
counterweight are to be adjusted until the inclined
manometer indicates a static pressure of -,05 to '., 0
inches water column.

Test for draft hood spillage at the draft hood relief
opening of the other appliances. Use the flame of a
match or candle. For proper venting, smoke or flame
should be drawn into the draft hood.
If improper venting is observed, or if you need further
information on this topic, see the WHEN AN EXIST­
ING FURNACE. ..section below.
After it has been confirmed that each appliance vents
properly when tested as outlined above, return doors,
windows, exhaust fans, fireplace dampers, and all
",nr111",nr't'c: to ttleir previous conditions of use.

Setting the Draft.

6.

IACAUTIONI
PERSONAL INJURY HAZARD. THE POWER VENTER
AND THE BAROMETRIC DAMPER MAY BE HOT. TO
AVOID BURNS, USE CAUTION, PROTECTIVE HAND
COVERING AND CONSULT MANUFACTURERS'
INSTRUCTIONS BEFORE ADJUSTING.Apply a thin film of the prime COat to all joint surfaces.

Allow to air dry for 30 to 45 minutes at room tempera­
ture.

Cut the thermoplastic pipe to length using a sharp
handsaw. Pipe section C2 must be sized to allow Dand
Fto be placed firmly against the wall thimble to provide
structural integrity. Section C3 must be six inches in
length so that the centerline of the termination tee is
twelve inches from the outside su rface of the side wall.
(If a coupling has been substituted for F, then section
C3 must be 91,4 inches).

Clean and smooth all pipe ends.

4.

3.

5. Insert the pipe into fittings, rotating the pipe until
pipe bottoms out in the fittings' sockets. Full
strength is developed after 24 hours.
MAINTAIN A 3 INCH MINIMUM AIR SPACE
TWEEN THE tHERMOPLASTIC VENT PIPE
ANY COMBUSTIBLES.

See item 1A under "Vent Pipe Selection" for complete vent
termination requirements. •
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The following steps shall be followed with each appliance
remaining connected to the common venting system placed
in operation, while the other appliances remaining Cot,­
nected to the common venting system are not in operation.

WHEN AN EXISTING FURNACE IS REMOVED FROM A
VENTING SYSTEM SERVING OTHER APPLIANCES, the
venting system may be too large to properly vent the
remaining attached appliances.

IA WARNINGI
UPON COMPLETION OF THE FURNACE
INSTALLATION, CAREFULLY INSPECT THE ENTIRE
FLUE SYSTEM. METAL VENT PIPE MUST BE
PROPERLY ASSEMBLED AND SUPPORTED IN
ACCORDANCE WITH THE VENT PIPE
MANUFACTURER'S INSTRUCTIONS. THE VENT
TERMINAL MUST BE CAREFULLY INSPECTED TO
ASSURE IT IS PROPERLY SEALED. LEAKS IN THE
VENT TERMINAL COULD RESULT IN SERIOUS
PERSONAL INJURY OR DEATH DUE TO EXPOSURE
OF FLUE PRODUCTS, INCLUDING CARBON
MONOXIDE.

Check the vent terminal to be certain it is properly sealed,
and to be certain that it is not blocked by debris. Reseal any
leaking sections of the vent terminal. Clean out debris as
necessary.

If resizing any pOllion of the common venting system, uso
the appropriate tablo in Appendix G in the National Fuel Gas
Code, ANSI Z223.1 and Addenda, Z223.1a""19S?

g. If improper venting is observed during any olthe above
tests, the common venting system must be cormcted
and in accordance with the National Fuel Gas Code,
ANSI Z223.1-1 984 and Addenda, Z223.1 a"198?

At least once each year, check the installation to be certain
the furnace has an adequate supply of combustion air and
that the power venting system is working properly. It is
recommended that this yearly inspection be periormed in
the fall, before the heating season begins.

If any vent pipe has rusted significantly, it is stron[Jly
recommended that the power venting draft be rechecked as
outline in "Setting the draft" above.

Replace any rusted-out metal vent pipe" Any rusted-out
single-wall vent pipe must be replaced by Type B vent pipe.

The furnace itself should be maintained and inspected in
accordance with tht) instructions in its Installation and
User's Informational manuals.

Inspect the exterior of the building to confirm that it has not
been damaged by flue products or condensation.

The pOWel' venter and barometric damper should be in­
spected and maintained in accordance with heir manufac­
turers' instructions.

Power Venting System Maintenance
(Qualified servicer only)

IA WARNING]
TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER FROM ALL
EQUIPMENT BEFORE PERFORMING ANY
MAINTENANCE.

Seal any unused openings in the common venting
system.
Visually inspect the venting system for proper size and
horizontal pitch and determine there is no blockage or
restriction, leakage, corrosion and other deficiencies
which could cause an unsafe condition.
Insofar as is practical, close all building doors and
windows and all doors between the space in which the
appliances remaining connected to the common vent­
ing system are located and other spaces of the building.
Turn on clothes dryers and any appliances not can..
nected to the common venting system. Turn on any
exhaust fans, such as range hoods and bathroom
exhausts, so they will operate at maximum speed. Do
not operate a summer exhaust fan. Close fireplace
dampers.
Follow the lighting instructions. Place the appliance
belrlg Irlspected in operation. Adjust thermostat so
appliance will operate continuously.
Test for spillage at the draft hood relief opening after
5 minutes of main burner operation. Use the flame of
a match or candle, or smoke from a cigarette, cigar, or
pipe.
After it tlas been determined that each appliance
remaining connected to the common venting system
properly vents wilen tested as outlined above, return
doors, windows, exhaust fans, fireplace dampers, and
any other gas burning appliance to their previous
conditions of use.

b.

a.

d.

e.

c.

•
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INLET GAS PRESSURE

GAS SUPPLYAND PIPING

Inlet Gas Pressure Must Not Exceed the Maximum Value
Shown in Table Above.

•
The gas pipe supplying the furnace must be properly sized
based on the cubic feet per hourof gas flow required, specific
gravity of the gas and length of the run. The gas line
installation must comply with local codes, or in the absence
of local codes, with the latest edition of the National Fuel Gas
Code ANSI Z223.1 or CAN/CGA 8149 Installation Codes.

NATURAL GAS CAPACITY OF PIPE IN CUBIC FEET
OF GAS PER HOUR (CFH)

...............----...----

IACAUTIONI
TO AVOID POSSIBLE UNSATISFACTORY OPERATION
OR EQUIPMENT DAMAGE DUE TO UNDERFIRING OF
EQUIPMENT, DO NOT UNDERSIZE THE NATURAL GAS
PIPING FROM THE METER TO THE FURNACE. WHEN
SIZING A TRUNK LINE PER THE TABLES, INCLUDE
ALL APPLIANCES ON THAT LINE THAT COULD BE
OPERATED SIMULTANEOUSLY.

MIN. 11.0", MAX. 14.0"

MIN. 5.0", MAX, 10.0"

PROPANE

NATURAL

The rating plate stamped with the model number, type of
gas, and gas input rating. Make sure the furnace is equipped
top operate on the type of ga.s available.

The minimum supply pressure must not be varied downward
because this could lead to unreliable ignition. In addition,
gas input to the burners must not exceed the rated input
shown on the rating plate. Overfiring of the furnace could
result in premature heat eXChanger failure.

HIGH ALTITUDE DERATE
(United States Installations Only)

When this furnace is installed at altitudes above 2,000 feet
the furnace input must be derated 4 percent for each 1,000
feet above sea level because the density of the air is
reduced.

In some areas the gas supplier will derate the gas at a rate
of 4 percent for each 1,000 feet above sea level. If he does
not do so, smaller orifices will be required at altitudes above
3,500 feet (non-derated natural gas) or 4,500 feet (none
derated propane).

LENGTH OF NOMINAL BLACK PIPE SIZE
PIPE IN FEET f~-----.-- .._.._-.-..-

~====1~0====t=j~/;~~"=t=~~;~' 5~~. 11~~:" \;~~'
r-.~......::2c:-0__f__-=92=---+_1",90 350 730 1100
1--- ...'3~0_~f__..'.73"----+_1-'"52 285 590 980
r-. -,4:'.::0~~+--_6:::::3:....-+ 130~_ 245 . !3.0..Q__ 760

50 56 115__ 215 440 670

1---~...'6",-0~........jf__~5".0--1_1",05 195 400 G10
46 96 __-.!8..Q.._ ~~;?Q--f- 56Q...
43 90 170 350 530...,._-- --------- "

90 40 84 160 320 ~o...._

100 38 79 150 305 460
(Press..5 PSIG or less and Pressure Drop of 0.3" w.e.: Based on 0.60
SpecifiC Gravity Gas)

•
A different pressure switch is required at altitudes more than
4,000 feet above sea level. This is required regardless of the
heat content of the fuel used.

CFH= •• BTUH FURNACE INPUT:
CALORIFIC VALUE OF GAS

CONNECTING THE GAS PIPING· NATURAL GAS

High altitude kits can be purchased depending upon the
altitude.

Refer to Installation Instructions forthe general layout of the
furnace. The following rules apply:

Refer to the High Altitude Instruction Manual included with
this furnace to determine which High Altitude Components
to use and also for Detailed Installation Instructions. 2.

Adjustment of the manifold pressure to a lower pressure
reading than what is specified on the furnace nameplate is
not a proper derate procedure. With a lower density of air
and a lower manifold pressure at the burner orifice, the
orifice will not aspirate the proper amount of air into the
burner. This can cause incomplete combustion of the gas,
flash back, and possible yellow tipping.

Use black iron or steel pipe and fittings for the building
piping.
Use pipe joint compound on male threads only. Pipe
joint compound must be resistant to the action of the
fuel used.
Use ground joint unions. (Inside or outside of furnace.)
Install a drip leg to trap dirt and moisture before it can
enter the gas valve. The drip leg must be a minimum
of three inches long.
Use two pipe wrenches when making connection to the
gas valve to keep it from turning.
Install a manual shutoff valve. This shutoff valve
should be conveniently located within six (6) feet of the •
unit, and between the meter and unit.
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3.
This unit and its individual shutoff valve must be
disconnected from the gas supply piping system during
any pressure testing of that system at test pressures in
excess of 1/2 psig (3.48 kPa).

\/"I·",r;7,,1;nn ra~e, on temperature of
the and (b) "wetted surface" area of tile container
or containers.
l::Jmper pressure regulation.
recommended from the ~tJ'lnrll"()i,"t

efficiency.)
Pressure drop in lines between regulators, and be­
tween second stage and tile appliance. Pipe
size required wili depend on lengtll of pipe run ancl total
load of all appliances.

F:or propane gas pressure must bel 0
inch W.C. at the furnace manifold with all gas in

proper gas pressure depends on

All propane gas equipment must conform to the safety
standards of the National Board of Fire Underwriters (See
NBFU Manual 58) or Natural Standards of Canada B149.2,
Installation Code for Propane Gas Burning Appliances and
Equipment.

FAILURE TO DETECT A PROPANE GAS LEAK COULD
RESULT IN AN EXPLOSION OR FIRE WHICH COULD
CAUSE SERIOUS PERSONAL INJURY OR DEATH.

three main factors,

TANKS AND PIPING· PROPANE UNITS

lit. WARNIN~
PERSONAL INJURY HAZARD
IRON OXIDE (RUST) CAN REDUCE THE lEVEL OF
ODORANT IN PROPANE GAS. A GAS DETECTING
DEVICE IS THE ONLY RELIABLE METHOD TO DETECT
A PROPANE GAS LEAK. CONTACT YOUR LOCAL
PROPANE SUPPLIER .ABOUT INSTALLING A GAS
DETECTING WARNING DEVICE TO ALERT YOU IN HiE
EVENT THAT A GAS LEAK SHOULD DEVELOP.

CHECKING THE GAS PIPING

7. Tighten all joints securely.
8. The furnace shall be connected to the bUilding piping

by one of the following.
a, Rigid metallic pipe and fittings.
b. Semirigid metallic tUbing and metallic fittings. Alu­
minum alloy tUbing shall not be used in exterior IDea­
tions.
c. Listed gas appliance connectors used in accor­
dance with the terms of their listing that are completely
in the same room as the equipment.
d. In "b" and "c" above. the connector or tubing shall be
installed so as to be protected against physical and
thermal damage. Aluminum-alloy tubing and connec­
tors shall be coated to protect against external corro·
sian where they are in contact with masonry, plaster, 01'

insulation or are subject to repeated wettings by such
liquids as water (except rain water), detergents, 01'

sewage.

The unit and its gas connections must be leak tested 1.
before placing in operation. Because of the danger of
explosion or fire, never use a match or open flame to test
for leaks. Never exceed specified pressure for testing. 2.
Higher pressure may damage the gas valve and cause
overfiring which may result in heat exchanger failure.

IA CAUTION I
TO AVOID THE POSSIBILITY OF PROPERTY DAMAGE,
PERSONAL INJURY OR FIRE, THE FOLLOWING
INSTRUCTIONS MUST BE PERFORMED REGARDING
GAS CONNECTIONS AND PRESSURE TESTING.•

•

•

This unit must be isolated from the gas supply system
by closing its individual manual shutoff valve during
any pressure testing of the gas supply piping system at
test pressures equal to or less than 1/2 psig (3.48 kPa).

Complete information regarding tank sizing forvaporization,
recommended regulator settings, and pipe sizing is available
from most reguiator manufacturers and propane gas suppli­
ers.

Propane is an excellent solvent, and special pipe dope must
be used when assembling piping for this gas as it will qUickly
dissolve white lead or most standard commercial com­
pounds. Shellac base compounds resistant to the actions of
liquefied petroleum gases such as Gasolac, Stalactic, Clyde's
or John Crane are satisfactory.

Refer to Figure 13 for typical propane gas installations.
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PROPANE PIPING CHART

To Convert to Capacities at 15 PSIG Settings .- Multiply by 1.130
To Convert to Capacities at 5 PSIG Sellings -- Multiply by 0.879

•

•

TUBING SIZE, 00, TYPE L NOMINAL PIPE SIZE, SCH 40

I
. I I

3/4" 7/8" 1 7/8" 1/2": 3/4" i 1" i1 114"11 1/2"

PIPE OR NOMINAL PIPE
TUBING TUBING SIZE. 0.0., TYPE L SIZE, SCH 40

LENGTH, I 1
FEET 31B" 1/2" 5ia' 314" 7/8" 1/2" I 3/4"

PIPEOR
TUBING

LENGTH
FEET

Sizing Between First and Second Stage Regulator

Maximum Propane Capacities listed are based on 2 PSIG Pressure
Drop at 10 PSIG Setting. Capacities in 1000 BTUiHR

Sizing Between Single or Second Stage Regulator and Appliance

Maximum Propane Capacities listed are based on 112" W.C. Pressure

Drop at 11" W.C. Selting, Capacities in 1000 BTUiHR

-~---23°iT~~ _L ~~~~ +-~i~~~" :~~~. ~~~~ :~~~
==~~=tt:~- _1()(J() . _2900 470.2.. 1BOO 4000

40 I 370 Jl.5~ _.1700 2700 .4100 _.1600 3700
--50--- -1 . 330 770 1500 2400 3700 1500 3400
'60~~oOc. 700' ..13C)O--2200 3300 1300 3100

._._---_.. ._----,----- -- ------. _._-
ao 260 610 1200 1900' 2900 1200 2600
100 220-r=S4(j 1OOO-UOo' - 2600-1000 2300

125 200 490 900 1400 2300 900 2100

150 19Ci _1-__430 830,.. 1.3QCl...--"1 00 830 1900
175 170 i 1200 1900 770 1700
200 160 1- 380 r- 730 11 00 --'-1 BOO -. 720 1500

329 501 935 275 I 567 t 011 I 2205 3307

'I~_:-:_+ 1.2..16 346 630 J.~' 393 2321~496-,.g;'99
181 277 500 152 315 590-i1~1:'!1El58

I~~'= __ 'I'_:'.~ 11 1' --- \ 145 ~:~ ~:~~:: ~~~. 1~:t1:m~~~~
155 289 89 185 34:E'..1_724 1086
138 255 78 162 307, 630 976

72 '~il¥o~: ~;: t1'~8;5'_••II'."'·~35_:91.709.1'-_~""~5'_:90":'
~f·~r~ ~~--1~~

s T01SiJrOilJM)S
PRESSURE HEM '" WATEftCOt:UMN(SEVERAL POI.JHI)S

PRESSURE H£A£ All

""··w::r:w.a::~
THE ltME

(- ~=~
ij

seCOND STAa.E ~REGULATOR ....
Xfi>- I

............t": ....~ "' I .J~
1

TYPICAL PROPANE PIPING

Figure 13

I~A~-W-A-R-NI-NG-I

IF YOUR PROPANE GAS FURNACE IS INSTALLED IN A
BASEMENT, AN EXCAVATED AREA OR A CONFINED
SPACE, WE STRONGLY RECOMMEND THAT yOU
CONTACT YOUR PROPANE SUPPLIER ABOUT
INSTALLING AWARNING DEVICE THAT WOULD ALERT
YOU TO A GAS LEAK.

. Propane gas is heavier than airand any leaking gas
can settle in any low areas or confined spaces.

. Propane gas odorant may fade, making the gas
undetectable except with a warning device.

An undetected gas leak woUld create a danger of
explosion or fire. If you suspect the presence of gas,
follow the instructions on Page 6. Failure to do so could
result in SERIOUS PERSONAL INJURY OR DEATH.

'DATA IN ACCORDANCE WITH NFPA PAMPHLET NO. 54

PROPANE TANK SIZING (MINIMUM)

TANK SIZE REQUIRED IF LOWEST OUTDOOR

MAXIMUM GAS TEMPERATURE (AVG. FOR 24 HOURS) REACHES

NEEDED TO I I I
VAPORIZE' 32"F 20"F lO"F O"F -10"F -20"F -30"F

~:!5};~~: ~:1 ~:1 ~:1 ~~. 'l!i~~·I-·f6~ ~5~~
3;~~B~~7~R ~: ~~~ ~~~ ~~-I ~~.~.~~- ~5~~
i159.c::~I--lL~ GAL GAL GAL GAL I GAL GAL GAL

500K BTU/HR 400 500 750 -'-acio'- 1500 - 2000-, 3500

(200 CFH) GAL I GAL. GAL .\. GAL I GAL I GAL 1 GAL
750K BTU/HR 750-iOOO'I- 1500 2000', 2500 , 4000 I 5000

(300 CFH) GAL i GAL . GAL I GAL . GAL I GAL i GAL

, AVERAGE RATE/HOUR WITHDRAWL IN 8 HOUR PERIOD •
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•

•

•

elECTRICAL WIRING

IA WARNINGI
TO AVOID THE RISK OF ELECTRICAL SHOCK, WIRING
TO THE UNIT MUST BE PROPERLY POLARIZED AND
GROUNDED.

IA WARNiNGI
TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER BEFORE
CHANGING ANY ELECTRICAL WIRING.

The wiring harness on this unit is furnished as an integral part
of the furnace. Field alteration to comply with electrical
codes should not be required.

LINE VOLTAGE WIRING

Power supply to the furnace must be N.E.C. Class 1, and
must comply with all applicable codes. The furnace must be
electrically grounded in accordance with the local codes or,
in their absence, with the latest edition of the National
Electrical Code, ANSI/NFPA No. 70, orin Canada, Canadian
Electrical Code, C22.1, Part 1. A fused disconnected must
be provided and sized in accordance with the unit minimum
circuit ampacity.

LINE VOLTAGE CONNECTION OF OPTIONAL
HUMIDIFIER AND ELECTRONIC AIR CLEANER

Units using the WR50A50 ignition control, Amana Part
Number 10207702, will have accessory terminals on the
ignition control for connection of field supplied humidifiers
and/or electronic air cleaners.

Accessory Load Specifications:
Air Cleaner: 1.0 Amp max at 120 VAC
Humidifier: 1.0 Amp max. at 120 VAC
Accessory Installation. Follow the electronic air cleaner
and humidifier manufacturer's instructions for mounting and
electrically grounding these accessories. Check that the
power supply to the furnace has been disconnected. Wire
the accessories to the furnace control module as shown
below. All connections to the control module are to be made
through 1/4 (.250") receptacle (female) terminals.

If it is necessary for the installer to supply additional line
voltage wiring to the inside of the furnace, the wiring must
comply with all local codes. This wiring must have a
minimum temperature rating of 105°C. and must be routed
away from the burner compartment. All line voltage splices
must be made inside the furnace junction box.

------------------,
I CONTROL MODULE I
I NEUTRAL I
I HOT 120 VAC 120 VAC

i ,1 '"D~ u , :1

1

~j ~<~

::PTlONAt {1"-L,~;': ~ ~~"_~
ACCESSORIES

~ HUMIDI~~--

Accessory Operation. The furnace control module ener­
gizes the humidifier whenever the combustion blower is
energized (if there is an optional air cleaner on the system,
the humidifier is not energized until the air cleaner is
energized). The control module energizes the air cleaner
whenever the air circulation blower is energized.

CIRCULATING AIR AND FILTERS

DUCTWORK· AIR FLOW

Duct systems and register sizes must be properly designed
for the C. F.M. and external static pressure rating of the
furnace. Ductwork should be designed in accordance with
the recommended methods of "Air Conditioning Contractors
of America" manual D.

A duct system should be installed in accordance with Stan­
dards of the National Board of Fire Underwriters for the
Installation of Air Conditioning, Warm Air Heating and
Ventilating Systems, Pamphlets No. 90A and 90B.

It is recommended that the outlet duct be provided with an
access panel. This access should be large enough to inspect
the air chamber above the heat exchanger for any smoke or
combustion gas leaks. A cover should be attached tightly to
prevent air leaks.

Upflow furnace models with 3, or 3 1/2 ton blowers are
shipped with one filter, intended for the I'eturn air duct to be
attached to either side of the furnace cabinet. If the return
air duct is to be attached tothe bottom of the furnace cabinet,
the filter that was supplied with the furnace may not be of the
proper size. Refer to the chart below for filter sizes when
using bottom return.

Upflow furnace models with 4 or 5 ton blowers are shipped
with two filters. If the furnaces are to be operated at high
speed, then two return air connections must be made. These
may be made on both sides of the furnace cabinet, oron one
side and the bottom. If one of the returns is connected to the

73 Rev. 1



----~-- -----------,.

PRODUCT DESIGN
bottom, refer to the chart above for proper filter size, If the
furnaces are operated at high speed, failure to have two
return air connections could result in insufficient airflow for
air conditioning requirements and excessive air velocity
through the filter. If these furnaces will not be run on high
speed, one return air connection Will be adequate.

Bottom ~eturn Filter Sizes

Recommended filter size and type is provided in the following
chart. Later Model GCC furnaces are shipped with filters as
shown.

NOTE: For easier filter inspection and replacement, the
installer may wish to cOhSider providing a removable panel
in the front of the return air plenum.

•
~~ RETURN AIR

Furnace Model
GUI04Sx2Sx
GU1070x30,40x
GUI090x3S,SOx
GUI11Sx3S,SOx
GUI140x3S,SOx

Upflow Furnaces
Permanent
1·14x2Sx1
1-14x2Sx1
1-16x2Sx1
1-20x2Sx1
1-20x2Sx1

Disposable
2-16x20x1
2-16x20x1
2-16x20x1
2-20x20x1
2-20x20x1

OPTIONAL
ACCEss
DOOR

:...-- - ~---,.~...---~

..... ....... • .... /" /1

I::;;~~~{~~_I

Horizontal or UpfloW/Horizontal Furnaces
Furnace Model Permanent Disposable
G(B/S)104Sx2Sx 1-16x20x1 1-20x2Sx1
G(B/S)1070x30x 1-16x20x1 2-16x20x1
G(B/S)1070x40x 1-20x2Sx1 2·20x20x1
G(B/S)1090x30x 1·16x20x1 2-16x20x1
G(B/S)1090xSOX 2·16x20x1 2-20x2sx1
G(B/S)I11Sx3Sx 1·20x25x1 2-20x20x1
G(B/S)I11SxSOx 2·16x20x1 2-20x2Sx1
G(B/S)I140xSOx 2·16x20)(1 2-20x25x1

DISPOSABLE
PERMANENT
--_._---_...._.. __.__... _--

DISPOSABLE
PERMANENT

-------_ ..._-------_._-

PERMANENT
PERMANENT
PERMANENT

Figure 15

IIA II

DIMENSION FILTER (QTY.), SIZE, TYPE

I_~~~__ -' ~~'~_+: 2-12x20x1
2-10x20x1

----:-c c-- •.-,~~.~~1-· .~

4x20x1
----------

2-15x20x1
2-15x20x1
2-15x20x1

_._._.~------_._------

2-15x20x1

FURNACE
MODEL

GCI045x25x
GCI070x35x

----.. _------_ .._-

GCI090x30x
"--_•.... _-_ .._-_ .._---_._-- -

GCI090x50x
-GCT115x35x I
--,-----_.. -

GCI115X50x
----- - ----_ .._---

GCI140x50x

Guide dimples locate the bottom or side cutouts. Use a
straight edge to scribe lines connecting the dimples. Cut out
the opening on these lines. For bottom return air connection
the bottom of the cabinet has to be removed before the
furnace is positioned on the raised platform or set on top of
the return air duct.

A closed return duct system must be used, with the return
duct connected to the furnace. Supply and return duct
connections to the unit may be made with flexible joints to
minimize noise transmission. If a central return is used, a
connecting duct must be installed between the unit and the
utility room wall. The room, closet or alcove must not be
used as a return air chamber.

2·20x20x1
2~20x25x1

2-20x20x1
2-16x20x1

2·20)(25x1

2-20x2Sx1

GCI070x40x
GCI090x30x

GCI115x3Sx
GCl11SxSOx

GCI090xSOx

GCI140xSOx

CounterfloW Furnaces
Furnace Model Permanent Disposable
GCI045x25x 1-16x20x1 1-20x25x1
GCI070x30x 1·16x25xfor 2-16x20x1

1·20x20)(1
1-20x2Sx1
1·16x25xt or
1-20x20)(1
2·16x20x1 or
1-25x25x1
1·20x25x1
2·16x20xt or
1·25x25x1
2·16x20x1or
1·25x25x1

Counterflow fumacesmay have the filters installed in the
return air plenum above the furMC€!. For proper filter
performance the sides of the plenum must be at least as tall
as dimension "An shown in figure 14.

When the furnace is used ih connection with a cooling unit,
the furnace should be installed in parallel with or on the
upstream side of the cooling unit to avoid condensation in
the heatihg element. With a parallel flow arrangement, the
dampers or other means used to control the flow of air must
be adequate to prevent chilled air from entering the furnace
and, if manually operated, must be equipped with means to
prevent operation of either unit unless the damper is in the
full heat or cool position.

When the furnace is heatihg, the temper-ature of the return
airentering the furnace must be between 55°F. and 100°F. •
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SYSTEM OPERATION

• SEQUENCE OF OPERATION
(Models with White Rodgers 50A50 Control)
NORMAL SEQUENCE

1. Thermostat calls for heat.

6. The control waits ~1O seconds and turns on the air
circulation blower to the speed that was selected for
heating operation. At this time the optional humidifier
and electronic air cleaner are also energized.

7. The thermostat is satisfied and opens.
2.

3.

The combustion blower is energized, and the pressure
switch contacts close. 8.

The ignitor is energized and is allowed to preheatfor 17 9.
seconds.

The control de-energizes the gas valve.

After a15 second delay, the combustion blower and
optional humidifier are de-energized.

4. The gas valve is energized, delivering gas to the
burners and starting combustion.

10. After another 75 second delay, the combustion blower
and optional electronic air cleaner are de-energized.

5. The control checks for a signal from the flame sensor
within seven seconds after the gas valve is energized.
Gas will continue to flow only if a signal is present.

TIMING CHART FOR NORMAL WHITE· RODGERS SOASO OPERATION

COMBUSTION BLOWER
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•
WHITE RODGERS 50A50 CONTROL

DIAGNOSTIC LIGHT SIGNAL MEANINGS

LIGHT SIGNAL
REFER TO ABNORMAL
OPERATION NUMBER

Continuous Light 1 Internal Control Failure
1 Flash 2. System Lockout
2 Flashes 3. Pressure Switch Stuck Closed
3 Flashes 4. Pressure Switch Stuck Open
4 Flashes 5. Open Limit Control
5 Flashes 6. Missing Jumper Wire On Control
Continuous Flashing 7. Flame Sensed No Call For Heat
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SYSTEM OPERATION

NORMAL SEQUENCE OF OPERATION

SEQUENCE OF OPERATION
(Models with White Rodgers 50A47 Control)

The ignitor is energized and is allowed to preheat for
34 seconds.

The gas valve is energized, delivering gas to the •
burners and starting combustion.

•

The pressure switch contacts transfer.

Missing Jumper Wire
If the jumper between R01 and R02 is not present, the
air circulation blower and vent blower will be ener­
gized all the time. The diagnostic light code for ttl is is
five flashes followed by a pause. The probable cause
is a missing jumper.

There is a 90 second delay (approximate) before the
main air blower and the combustion blower stop. This
allows any additional heat in the heat exchanger to be
transferred to the conditioned space and to purge
combustion products for the heat exchanger and vent •..
system. .

The gas valve will be de"energized when the thermo­
stat opens.

Thermostat calls for heat. The combustion blower is
immediately energized.

Flame Sensed with No Call for Heat
If the control senses a flame when the gas valve is de,·
energized, it will run the air circulation blower and the
vent blower continuously. The diagnostic light code
for this is continuous light flashing. Probable
cause is miswiring.

The furnace will deliver heat to the conditioned space
until the thermostat is satisfied.

The unit will continue to fire while the helical fan
control heats up. The fan control will start the main
circulating air blower approximately 75 seconds after
the gas valve opens (this time may vary depending
upon the control setting).

Four seconds after the gas valve is energized the
ignitor is de-energized. Seven seconds after the gas
valve is energized, the control checks the signal from
the flame sensor. Gas flow will continue only if a
proper signal is present.

Internal Control Failure with White-Rodgers Control
If the control determines it has an internal fault, it enters
a locked-out state, and the diagnostic light will light
continuously with no flaShes. The control should be
replaced.

System Lockout
If a flame is not sensed during the first seven (7) seconds
after the gas valve is energized, the control turns off the
gas. There will then be a 60 second delay while the
combustion blower is energized to purge the heat
exchanger. The ignitor will next be energized and
preheated for 27 seconds.• The gas valve will then be
energized. If flame is not sensed in seven (7) seconds
the gas valve will be de-energized and another purge will
occur. The control will cycle the gas valve a total of three
(3) times before it determines it cannot establish
measurable combustion and enters a locked out state. If
flame is sensed but lost after ten (10) seconds, the
control will recycle this series of three tries four (4) more
times before locking out. The diagnostic light will
indicate this condition with one short flash followed by
a longer pause. The control can be reset and brought out
of lockout mode by turning the thermostat off and then
back on.

ABNORMAL OPERATION

3. Pressure Switch Stuck Closed
If the control senses the pressure switch is closed when
the vent blower is off, it waits until the fault is corrected.
The light code for this problem is two short flashes
followed by a longer pause. The probable cause is a
faulty pressure switch or wiring.

4. Pressure Switch Stuck Open
If, after the vent blower is energized, the pressure switch
does not close, the control will keep the blower and wait
for the switch to close. The diagnostic light code for the
problem is three Short flashes followed by a pause.
The probable causes are either disconnected hose to the
pressure switch, faulty pressure switch or wiring, or
restricted air intake or flue piping. 7.

5. Open Limit Control
If the limit control opens, the air circulation and vent
blower will be turned on until the limit closes. The 8.
diagnostic light code for this is four short flashes
followed by a pause. The probable cause is either low
conditioned airflow due to dirty filter or resistance in duct
work, faulty limit, faulty blower, or blower speed set to
low.
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SYSTEM OPERATION

SELF DIAGNOSTIC IGNITION CONTROL RESET AFTER CONTROL LOCK·OUT

In this fur-nace, there may be a red indicator light located on
the ignition control board near the MV terminal. This light is
designed to help the selvicer diagnose potential seNice
problems with either the furnace or the ignition control itself.
If tile furnace is malfunctioning, and the red light is on
continuously, the ignition control is faulty. If the red light is
flashing, the furnace is probably in a lockout condition. If the
indicator light is not on and the furnace does not operate
properly, then the problem likely exists elsewhere in the
furnace and not in the ignition control board.

If ignition has not been achieved for any reason after three
ignition cycles, the electronic control module will lock-out the
furnace. A lock-out causes both the air blower and the vent
blower to run continuously, and ignition is no longer at­
tempted. The control's diagnostic light will then repeatedly
flash once and then pause. When this occurs, it may be
necessary to reset the control by turning the thermostat
setting below room temperature for thirty seconds and then
returning the setting to the desired temperature. The control
may also be reset after a lock-out by turning off the electrical
disconnect switch to the furnace for thirty seconds.

IMPORTANT: If the furnace frequently has to be reset, it
means that a problem exists that should be corrected.

TIMING CHART FOR NORMAL WHITE· RODGERS 50E47 OPERATION
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(approx.)
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SYSTEM OPERATION

HEATING CYCLE

In order to illustrate the heating sequence using an induced
draft blower motor, the fOllowing has been simplified to give
a better understanding of the pressure switch operation.

V
PRESSlRE CHAMBER

This in turn will open the (NC) normally closed switch and
make the (C) common to the (NO) normally open terminals.

SWIT

When theinduced draft blower motor is in operation, the J­
tube hose will create a negative pressure on one side of the
diaphram and atmospheric pressure will be on the other side
causing the diaphragm to move toward the negative pres­
sure.

With the furnace in the off position the induced draft blower
motor will not be running. Atmospheric pressure will there­
fore be on both sides of the diaphragm and the electrical
switch will be made between (C) common and (NC) normally
closed terminals.

COLLECTOR
BOX

::.,
II
11_-1-_ J TUBE

TheJ-tube has a predeterrninedorifice size for reading static
pressures. The induced draft blower motor assembly is
mounted to the Collector box so the blower orifice inlet is the
inlet to the blower Wheel. When the motor is in operation, a
negative pressure will becreated on the J-tube, collector box
and heat exchanger flue passages.

NotE:: J-tube must protrude 1/8" for proper negative read­
ing to be obtained.

The first illustration is an end view of the collector box with
J-tube. This box is mounted on the front of the Heat
Exchanger with its flue passages terminating into the collec­
tor box.

SLOWER
ORFICE
INLET

A· pressure control· using •••• a single pole, double throw
electrical switch is used as a safety requirement in case of
a blocked flue. Canadian Models also require a temperature
activated vent safety switch.

InJheevent of partially restricted or blocked flue pipe our
induced draft blower will create less negative pressure and
at approximately - 54" W.C. negative pressure would open
the contacts (C) to (NO).

The following illustrates the pressure control in an off and on
position.
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SYSTEM OPERATION

OPERATING INSTRUCTIONS

4. Remove the door on the front of the
furnace.

1. Close the manual gas valve external to
the furnace.

OUTLET PRESSURE TAP
(SIDE OF VALVE)

.. OUTLET

•.- PRESSUAE REGULATOR
ADJUSTMENT
(UNDER CAP SCREW)

• OUTLET

PRESSURE REGULATOR
ADJUSTMENT
(UNDER CAP SCREW)

FIG. 11A - HONEYWELL
MODEL: VR-8205

FIG. 118 - WHITE RODGERS
MODEL: 36E36 TYPE 230

INLET •

INLET ..

INLET
PRESSURE TAP

INLET PRESSURE TAP
(SIDE OF VALVE)

GAS CONTROUVALVE KN08 -11'1""1--

Turn the gas control valve clockwise r:::,j,

to the "Off" position for either the White
Rodgers 36-E gas valve (Figure 11 B) or
the Honeywell VR-8205 gas valve (Fig­
ure 11A). For the Robertshaw 7200 gas
valve, push in and slide the lever to the
"Off" position (Figure 11 C). Do not force.

5. This furnace is equipped with an ignition
device which automatically lights the
burner. Do not try to light burner by hand.

2. Turn off the electrical power supply to the
furnace.

6.

3. Set room thermostat to lowest possible
setting.

7. Wait five (5) minutes toclearoutany gas,
then smell for gas, including near the
floor.

•

.. OUTLET

(UNDER CAP SCREW)

REGULATOR
ADJUSTMENT

OUTLET PRESSURE TAP
(SIDE Of VALVEI

FIG.11C - ROBERTSHAW (GRAYSON)
MODEL: 7200

INLET ..

INLET PRESSURE TAP ·- 0>11111

8. If you smell gas following the five (5)
minute waiting period in Step 7, follow
the instructions on Page 5. If you do not
smell gas, then turn the gas control knob
counterclockwise IV' to the "On" position
for either the White Rodgers 36-E gas
valve (Figure 11 B) orthe Honeywell VR­
8205 gas valve (Figure 11 A). For the
Robertshaw 7200 gas valve, push in and
slide the lever to the "On" position (Fig­
ure 11 C). Do not force.

GAS CONTROLIVALVE UEVER
NOTE: There is approximate 20 second delay
between thermostat energizing and burner
finng.

•
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POLARIZATION AND PHASING
As more and more electronic's are introduced to tM Heating
Trade, Polarization of incoming power and phasing of pri­
mary to secondary voltage on transformers becomes more
important.

I I
WARNING VOLTAGE ISA WARNING PRESENT USE EXTREME

ooiiiiiiiiiiiiiiiiiii. ......,I. CAUTION

tMCOHING "OWER --I.... •
~ .nns 15 TilE COMMON

01 NEUTIlA1. LEG

I
TIllS IS Ll O.
TII& HOT POWER t.!c

Figure 20

To instill new working habits for our trade, we recommend
that these two items be checked during normal installation
and/or service calls. See as follows:

Some of the electronic boards being used today, with flame
rectification, will not function properly andior at all without
polarization of incoming power. Some also require phasing
between the primary and· secondary sides of step-down
transformers.

Polarization has been apparent in the Appliance industry
since the introduction of the three prOf1g plug, however, the
Heating Industrydoes not use aplug for incoming power, but
is hard wired.

These then should be wired to the furnace accordingly.

•
IC=:,

Reads 96 Volts -In Phase

Reads 144Volts-Outof PhaseFigure 21

"

CHECKING FOR PHASING· PRIMARY TO SECONDARY OF UNMARKED TRANSFORMERS·

~~
~o/.f-~

""'~~/~
~,..

,atMAIlY !.Tb lliM
i, 120 VOLTS

~\

~

"$

'*D~
If meter reads approx. 96 volts· - the
primary to secondary are in phase. c if
reads approx. 144 volts out of phase­
reverse low voltage wires.

*NOTE: Forflame rectification the common side ofthe secondary voltage (24 V) is cabinet grounded. If you wereto bench
test a transformer the primary neutral and secondary common must be connected together for testing purposes.

c

24:V. ~ ~: 12; V.
M!UTIlAI.

II.
Ll

Sometransformers will display phasing symbols as shown in
figure 22to assist in determiningpropertransformerphasing.

Checking for polarization and phasing should become ahabit
in servicing. Let's start now. •Figure 22
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MAINTENANCE

•

•

•

IA WARNINGI
TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER BEFORE
PERFORMING ANY MAINTENANCE.

fA CAUTION)
IF YOU MUST HANDLE THE IGNITOR, HANDLE WITH
CARE. TOUCHING THE IGNITOR BODY WITH BARE
FINGERS, ROUGH HANDLING, OR VIBRATION COULD
RESULT IN EARLY IGNITOR FAILURE. ONLY A
QUALIFIED SERVICER SHOULD EVER HANDLE THE
IGNITOR.

Have the furnace checked at least once every year, before
the heating season begins, to be sure that there is adequate
combustion air and that the vent system is working properly,

Have vent pipe checked to be sure it is not blocked by debris,
Which could permit fumes to enter the house, Replace any
leaking or rusted sections of vent pipe,

AIR FILTER

IA WARNINGI
NEVER OPERATE FURNACE WITHOUT A FILTER
INSTALLED AS DUST AND LINT WILL BUILD UP ON
INTERNAL PARTS RESULTING IN LOSS OF
EFFICIENCY, EQUIPMENT DAMAGE, AND POSSIBLE
FIRE.

This furnace is equipped with a permanent type washable
high-velocity filter(s), Filter(s) should be inspected and
cleaned every two months as I'8quired, If the replacement
of the filter(s) becomes necessary, it must be replaced with
a fllter(s) of the same type and size,

Remember that dirty filters are the most common cause
of inadequate heating or cooling performance.

Figure 23, Filter Removal

[-A-W-A-R-NI-N~~
DISCONNECT THE ELECTRICAL POWER TO THE
FURNACE BEFORE REMOVING THE FILTER OR
PERFORMING ANY OTHER MAINTENANCE.

The filter must be of the permanent washable type with
dimensions of 16 x 25 x 1, (Side return(s) only,)

Use a vacuum cleaner to clean out the blower area and the
adjacent area of the return ail' duct.

Clean, wash, and dry the p,ermanent filter, Both sides should
then be sprayed with a dust adhesive as recommended on
adhesive container, Re-install filter by placing it into the
furnace along the side of the blower. Engage filter iII the top
rail, move towards side offurnace, and drop it into the bottom
rail. BE SURE AIRFLOW DIRECTION ARROW POINTS
TOWARDS BLOWER.

When the filter is located in the bottom of the furnace on a
bottom return system the filter is held in its location by a
sheet metal retainer strap. To change or clean the filter,
merely slide one end of the retainer towards the front and
remove the filter,
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MAINTENANCE

BLOWER MOTOR
(QUALIFIED SERVICER ONLY)

If desired, the blower motor may be oiled by adding four (4)
to six (6) drops of SAE#20 or #30 oil to each oil port, once a
year. TO AVOID PREMATURE MOTOR FAILURE, DO
NOT OVER OIL.

NOTE: Some blower motors which are perrnanently lubri­
cated do not have oil ports. Oil cannot be added to these
motors.)

VENT BLOWER MOTOR
(QUALIFIED SERVICER ONLY)

FLUE PASSAGES
(QUALIFIED SERVICER ONLY)

At the start of each heating season, inspect and, if neces- •
sary, clean the furnace flue passages.

CLEANING FLUE PASSAGES
(QUALIFIED SERVICER ONLY)

Turn off electrical power and gas supply to the furnace.

2. Remove the burner assembly by disconnecting the gas
line and removing the manifold brackets from the
partition panel.

If desired, the vent blower motor may be oiled annually with 3.
six (6) drops of Anderoil 465 oil (three (3) drops in each oil
tube - Figure 24). TO AVOID PREMATURE MOTOR
FAILURE, DO NOT OVER OIL.

OIL PORTS

Figure 24 - Vent Blower Motor
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Remove the flue from the induced draft blower and the
collector box from the partition panel.

The primary heat exchanger tubes can be cleaned
using a round wire brush attached to a length of high
grade stainless steel cable, such as drain cleanout
cable. Attach a variable speed reversible drill to the
other end of the spring cable. Slowly rotate the cable
with the drill and insert it into one of the primary heat
exchanger tubes. While reversing the drill, work the
cable in and out several limes 10 obtain sufficient
cleaning. Repeat for each tube.

When all heat exchangertubes have
the residue removed with a vacuum, all
parts in the reverse order in which wem removed.

To reduce the chances of repeated fOUling of the flue
passages, perform the steps listed in the System
Operation Section.

•

•
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Multiplying the ninety (90) cubic feet by 1025 BTU gives us
an input of 92,250 BTUI-I.

EXAMPLE: GUl090B30A
INPUT: 90,000 BTUlHR
OUTPUT CAP: 71,000 BTUlHRAmprobe - to measure amperage and voitage.

Checking the BTU input on the rating plate of the furnace
being tested.

Dial type thermometers or thermocouple meter (op­
tional) - to measure dry bulb temperature.

2.

Let's assume the local gas utility has stated that the calorific
value of the gas is 1025 BTU.

Proper test equipment for accurate diagnosis is as essential
as regulator hand tools.

The following is a must for every service technician and
service shop.

TEST EQUIPMENT

1.

•
3. Volt-Ohm Meter - testing continuity, capacitors, and Should the figure you calculated not fall within five (5)

motor windings. percent of the nameplate rating of the unit, adjust the gas
valve pressure regulator or resize orifices.

Proper equipment promotes faster, more efficient service
and accurate repairs resulting in fewer call backs. To adjust the pressure regulator on the gas valve, turn down

(clockwise) to increase pressure and input, and out (counter-
HEATING PERFORMANCE TEST clockwise) to decrease pressure and input.•

4. Inclined Manometer -to measure static pressure, pres­
sure drop across coils, filters, and draft.

5. Water Manometer (12") - to test gas inlet and manifold
pressure.

Other recording type instruments can be essential in solving
abnormal problems, however, in many instances they may
be rented from local sources.

IA CAUTIO~]
ALWAYS CONNECT A MANOMETER TO THE 1/8" PIPE
TAP AT THE GAS VALVE BEFORE ADJUSTING THE
PRESSURE REGULATOR. IN NO CASE SHOULD THE
FINAL MANIFOLD PRESSURE VARY MORETHAN PLUS
OR MINUS .3 INCHES WATER COLUMN FROM 3.5
INCHES WATER COLUMN FOR NATURAL GAS OR 10
INCHES WATER COLUMN FOR PROPANE GAS.

Before attempting to diagnose an operating fault, run a
heating performance test and apply the resu~s to the Ser­
vice Problem Analysis Guide.

To conduct a heating periormance test, the BTU input to the
furnace must be calculated.

After the heating cycle has been in operation for at least
fifteen minutes and with all other gas appliances turned ott,
the gas meter should be clocked.

Since normally propane gas is not installed with agas meter,
clocking will be virtually impossible. The gas orifices used
with propane are calculated for 2500 BTU gas and with
proper inlet pressures and correct piping size, full capacity
will be obtained.

With propane gas, no unit gas valve regulator is used;
however, the second stage supply line pressure regulator
should be adjusted to giv8 11" water column with all other
gas consuming appliances running.

•

To find the BTU input, multiply the number of cubic feet of
gas consumed per hour by the heating value olthegas being
used. (The calorific value of the gas being used is found by
contacting your local utility.)

Example:

It is fou nd by ttle gas meier, that it takes forty (40) seconds
tor the hand on the cubic foot dial to make one complete
r(?volutlon with all appliances ofI, except the furnace. Take
this information and locate it onthe gas rate chart. Observe
the (40) locate and read across to the one (1)
cubic foot dial column. There we find the number 90, which
shows that ninety (90) cubic feet of gas will be consumed in
aile (1) tlOur.

The dissipation 01lhe heat transferred to the heat exchanger
is now controlled by Itle amount of air circulated over its
surface.

The amount (CFM) of air circulated is governed by the
external static pressure in inches of water column of duct
work, cooling coil, registers and etc., applied externally to
the unit versus the motor speed tap (direct drive) or pulley
adjustments of the motor' and blower (belt drive).

Aproperly operating unit must have the BTU input and CFM
of air, within the limits shown to prevent short cycling of the
equipment. As th(} external slatic pressure goes up, the
terrlperatUjre rise will also increase. Consult Ille proper
tables for ternperature rise limitation.
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CUBIC 0
FEET

GAS RATE - CUBIC FEET PER HOUR

Figure 25

GAS RATE·- CUBIC FEET PER HOUR
Size of Test Dial Size of Test Dial

Seconds 1/4 1/2 1 2 5 Seconds 1/4 1/2 1 2 5
for One eu/ft cu/ft culft culft culft for One culft cu/ft cu/It culft cu/lt

Revolution Revolution

10 90 180 360 720 1800 36 25 50 100 200 500
11 164 327 655 1636 37 -- -- 97 195 486
12 75 150 3bO 600 1500 38 23 47 95 189 474
13 69 138 277 555 1385 39 .- _. 92 185 462
14 64 129 257 514 1286 40 22 45 90 180 450
15 60 120 240 480 1200 41 _. .. -- 176 439
16 56 113 225 450 1125 42 21 43 86 172 429
17 53 106 212 424 1059 43 -- .- -- 167 419
18 50 100 200 400 1000 44 -- 41 82 164 409
19 95 189 379 947 45 20 40 80 160 400
20 45 90 180 360 900 46 -- -- 78 157 391
21 43 86 171 343 857 47 19 38 76 153 383
22 41 82 164 327 818 .. -- 75 150 375
23 39 157 313 783 49 ~~ -- 147 367
24 37 150 300 750 50 18 36 72 144 360
25 36 72 144 288 720 51 -- -- -- 141 355
26 34 69 138 277 692 52 .. _. 69 138 346
27 33 67 133 265 667 53 17 34 -- 136 340
28 32 64 129 257 643 54 -- .. 67 133 333
29 31 62 124 248 621 55 .. .- .. 131 327
30 60 120 240 600 56 16 32 64 129 321
31 .. -- 116 232 581 57 -- -' _. 126 316
32 28 56 113 225 563 58 .. 31 62 124 310
33 -- 109 218 545 59 .- .. -. 122 305
34 53 106 212 529 60 15 30 60 120 300
35 -- .. 103 206 514
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DOTS IN ANALYSIS
GUIDE INDICATE

"POSSIBLE CAUSE"

Complaint

POSSIBLE CAUSE

No Low Voltage
---- --

Faulty Thermostat
---_ ...._--_._--_ ...-

Faulty Transformer
------- .. _-----

Poor or High Resistance Ground

in1p~oper Hel1t..AnticlE'ltcJr Setting

Improper Thermostat Locat'lon
---- ----

Faulty Limit or Roll Out Switcll
--- ---- - ---

FaUlty Flame Sensor

Power Failure
- ---_..._._--
Blown Fuse

Loose Connection

Shorted 01' Broken Wires

•

•

S-5
---

S-23

----

Test Control

__ Test~ay

Clean Flame Sensor

Tum Valves to On Position
------

Test Blower

Test Ignitor

----

---

1--
Fil.tJlty Igr~tUJ.n Control _

Gas Valve or Gas Supply Shut Off
-------- -- ----

Fflljlty Induced Draft..Ellower • _

Broken or SMrted Ignitor •

Faulty<:.:_o_mbustion Relat_ • I_~

Dirty Flame Low uA 1--. 1 _
Flame Sensor not in Flame, Low uA lIP TesVAdjust Position at Flame Sensor S-23r------ ---- -----.-

f-F...:.a::..u...:.ltY,--G:...:.:.as,--V...:.a::..lv...:.e;.. f---_..:.:......__-l- .=-..__.::-._f-R:.:.e::..p...:.la:.::.ce=...=G.=a:.::.s..:.v:.:.a:..:..:;Ive_. +-__S_-1_0----j

Open AlJxiliaryLrmit ,._.. ,_It_ Reset.,c;c)f1trol. S-7

Improper Air Flow or Distribution • • Check Duct Static _

Cy;III~~Llmit-- - !___ • • .1~;;~Ck comr01S-&-T-e-.n;E.e_-ra-tu-re-Rii~--- S-6

Delayed Ignition l1li> Test for Delayed Ignition S-15

S-19

S-19

S-24

S-19
- -

S-19

Open Roll Out Switcll "_..__. i4t-~~'~• 1__ 1_ Test Control
~lIector _B.'l.x "J_"_T_ube~sition__ -Lit -.!.-----r .....---+-- 1 1._ Test Negative Presswe
Bouncing On Pressure Switch I. Test Negative Pressure

Flashback • Test for Flashllack S-16
.----- --- ---

Orifice Size l1li> 411 Check Orifices S-13
------- 1---------
Gas Pressure __'_~_I__~_ ____i_~iilll__I_c_h__e.c_k_G_a_s__Pressure S-14

f_c_r...:a...:ck...:e...:d_H_e...:a...:t...:E:....x...:ch_a:....n""gcce...:r-.------+-+-+---f--+-f---t---=-.-+__-i_+C:....h...:e...:,c...:k..::B...:u:....rn..:,e:c.r...:F...:la:....m:c.e:.;.s +_S:....-...:1.=2--1

Stuck GasValve_ 1III> f___ ---f-- Replace Gas Valve S-10
FUrilace Undersized Replace wifh Proper Size FUrilce

1--- .-+--- 1--1- ..--- 1·-- ---- ---

Faulty Pressure Switch ___!. ._~ ~~ I .... _1__/ __-IT_est Pressure Switch
Blocked or Restricted Flue • Check Flue/Drawdown Pressure

•
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S-1 CHECKING VOLTAGE

IAWARNINGI
Disconnect Electrical Power Supply:

SERVICING

S-3 CHECKING THERMOSTAT, WIRING, AND
ANTICIPATOR

S-3AThermostat and Wiring •
1. ~~:~~~ ~~~~ss door from furnace to gain entry to IAWARNINGI
2. Remove cover from Junction Box and gain access to

incoming power lines.

With Power ON:

IA WARNINGI
LINE VOLTAGE NOW PRESENT.

Using a voltmeter, measure the voltage across the hot
and neutral connections. "With Blower Door Installed"

Disconnect Electrical Power Supply:

1. Remove the thermostat low voltage wires at the fur­
nace control panel terminal board.

Jumper terminals R to W.

IA WARNINGI
LINE VOLTAGE NOW PRESENT.

Combustion I.D. Motor must run.
4. No reading .~ indicates open wiring, open fuse, no

power, or etc. from unit fused disconnect service. 3. If the hot surface ignitor heats and approximately 45
Repair as needed. seconds later the gas valve opens and the burners

ignite, the trouble is in the thermostat or wiring.
5. With ample voltage at line voltage connectors, ener-

gize the furnace blower rnotor. With power off, check the continuity of the thermostat
and wiring. Repair or replace as necessary.

6. With the blower motor in operation, the voltage should •
be 115 volts ± 10 percent If the furnace is an air conditioning model and wired for .

same, proceed as follows.
If the reading falls below the minimum voltage, check
the line wire size. Long runs of undersized wire can 5. With power off, Jumper terminals R to Y to G.
cause low voltage. If wire size is adequate, notify the
local power company of the condition. Turn on the power.

S-2 CHECKING WIRING

IA WARNINGI
Disconnect Electrical Power Supply:

7. If the furnace blower motor starts and the condensing
unit runs, then the trouble is in the thermostat or wiring.
Repair or replace as necessary.

S-3B Heating Anticipator

1. Check wiring visually for signs ofoverheating, dam­
aged insulations and loose connections.

Using an ohmrneter to check continuity of any
pected open wires.

If any wires must be replaced, replace with AWM,
105°C. 4/64 thick insulation of the same gauge or its
equivalent

The heating anticipator is a wire wound adjustable heater
which is energized during the "ON" cycle to help prevent
overheating of the conditioned space.

The anticipator is a part of the thermostat and if it should fail
for any reason, the thermostat must be replaced.

The heating anticipator setting for furnaces covered in this
manual are:

GUI, GCI, G81, with
WR50A47 control .80 Amps
GBI, GUI, GCI, G81, with
WR50A50 Integrated Control 70 Amps

If the anticipator current draw is unknow, then an amp draw
should be taken to determine the anticipator setting. Use an
amprobe as shown in fig. 26.

•
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•
S-3C Cooling Anticipator

The cooling anticipator is a small heater (resistor) in the
thermostat. During the "OFF" cycle it heats the bimetal
element helping the thermostat call for the next cooling
cycle. This prevents the room temperature from rising too
high before the system is restarted. A properly sized
anticipator should maintain room temperature within 11/2 to
2 degrees range.

The anticipator is fixed in the subbase and is not to be
replaced. If the anticipator should fail for any reason, the
subbase must be changed.

5. If line voltage available to primary side of transformer
and not at secondary side, transformer is inoperative.
Replace.

S-5 CHECKING FAN RELAY (AiC MODELS)
(Not Used on Models with WR50A50 Control)

IA WARNINGf
Disconnect Electrical Power Supply:

1. Tag and disconnect all wires from male spade connec­
tions of relay.

If the coil does not test continuous· replace.

2. Using an ohmmeter, test across the coil terminals ­
should read approximately 12 ohms (fig. 27).

TESTING FAN RELAY
Figure 27

Apply 24 volts to coil terminals and retest. 4 to 5 should
have no I'eading, 2 to 4 should test continuous. If not,
replace the relay.

4.

3. On the single pole double throw relays, test across
terminals 4 and 5, should read continuous, 2 and 4
should have no reading.

5-6 CHECKING COMBINATION FAN AND LIMIT
CONTROL
(Not Used on Models with WR50A50 Control)

STATIONARY JAW
OF AMPROBE

READS 4 AMPS
CURRENT DRAW
WOULD BE .4 AMPS

10TURNS OF
---THERMOSTAT WIRE

("W" TO THERMOSTAT)

Figure 26

A step-down transformer 120 volt primary to 24 volt second­
ary, 40 VA (Heating and Cooling Models) supplies ample
capacity of power for either operation.

S·4 CHECKING TRANSFORMER AND CONTROL
CIRCUIT

IA WARNINGI
Disconnect Electrical Power Supply:

•

1. Remove the thermostat leads from the low voltage
terminal board.

A combination fan and limit switch is used on furnaces using
tile WR50A47 ignition control. The limit setting is fixed and
must not be readjusted in the field (Figure 28).

•
2. With power on, using avoltmeter, check voltage across

terminals Rand C. Must read 24 VAC.

IA WARNINGI
LINE VOLTAGE NOW PRESENT.

3. No voltage indicates faulty transformer, open fuse, bad
wiring, bad splice, or open door switch.

4. Check transformer primary voltage at incoming line
voltage connections, fuse, splices, and blower door.

Depending on the individual type of furnace (upflow, coun­
terflow, etc.) will determine as to wllat tile cutout point selting
of the control will be.

In all instances the limit control is wired in series with the
ignition control.

If the temperature within the furnace should exceed this
setting, the control will open, de-energizing the ignition
control which in turn will open the electrical circuit to the gas
valve.
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HONEYWELL FAN AND LIMIT CONTROL
Figure 28

The control will automatically reset when the temperature
within the combustion chamber is sufficiently lowered.

Figure 29

Remove low voltagewires at limit control terminals.

With an ohmmeter, test between these two terminals
(see fig. 29). Should read continuous unless heat
exchanger temperature is above limit control setting. If
not as above, replace the control.

LIMIT CONTROL

'\

S-6A CHECKING PRIMARY LIMIT CONTROL
(Models with WR50A50 Control)

Furnaces using the WR50A50 integrated ignition control use e
anon-adjustable automatic reset Klixon type limit control
(stat on a stick) part number 102508xx.

IAWARNINGI
Disconnect Electrical Power Supply:

Remove load and line voltage wires at fan portion
terminals.

Set fan "OFF" and fan "ON" indicatorS above the heat
exchanger temperature.

2.

IA WARNINGI
Disconnect Electrical Power Supply:

3. With an ohmmeter, test betWeen these two terminals,
should have no reading.

S-7 CHECKING AUXILIARY LIMIT CONTROL
(Counterflow Models)

If not as above, replace the complete control.

5. With an ohmmeter, test between these two terminals,
should read continuous.

4.

6.

Set fan "OFF" and fan "ON" indicators below the heat
exchanger temperature.

Remove load and line voltage wires at limit position
terminals.

On the counterflow furnaces, an additional limit switch is
required for safety control of high temperature within the
furnace or duct work.

This control is preset non-adjustable control mounted in the
blower compartment area.

It is connected in series with the limit control wiring to the
ignition control. If its temperature should be exceeded, it will
open, interrupting the voltage to the gas valve causing it 10
close.

LIMIT OR nu'"" ,_or"

settings should have been
the time of installation.

With an ohmmeter, test between these two terminals,
should read continuous unless heat exchanger
perature is above limit control setting.

If not as

8. A fan control set too low may not let the
until! the discharge air is uncomfortable.
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Disconnect Electrical Power Supply:

IA WARNINGI
Disconnect Electrical Power Supply:

S-8 CHECKING BLOWER MOTOR

IA WARNIN~

1.

2.

Remove the wires from the auxiliary limit control
terminals. 1.

Using an ohmmeter, test for continuity across the two 2.
terminals (see fig. 30). No reading indicates the contol
is open. Push the red reset button, test again - ifstill open, 3.
replace the control.

Disconnect the motor wire leads from its connection
point and capacitor if applicable.
Using an ohmmeter, test for continuity between each of
the motor leads.
Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

NOTE: Refer to unit specifications for control setpoints. If the windings do not test continuous or a reading is obtained
from lead to ground, replace the motor.

T.O.D. PRIMARY LIMIT (102508)
01 02 03 04 05! 06 07

:= J 180 160 150 l 200 190 170
f1ED BfiOWN ORANGE Gf1EEN BLUE BLACK

RED Bf10WN i Of1ANGE CREEN BLUE \TLLOW [lLACK

GUI045(!J,E)25A _
GUI070(D,E)30A

---------------------

GUJ970(D,E)~OA

GUI090(D,E)30A

GUI090(D,E)50A i

GUI1WnF):1r:;A 1------,-

IG JI '<:;In F\<:;nA

~_~-'2..4.0l~,f::)35A_
1 i__

GUI140(D,E)50A

X
--

X

- --

----

,

1 X

X ,

- i---' -"

I X
- ---

,

x

08 09 10' 11 12 13 14
140 220 230 240+-2'5-"-O'-!!--2'---6--0------2-7--0-1

------_._----!----,--- --- ,---

WHITE GREEN BLUE BLUE BLUE RED
---

WHITE 'YELLOW BLACK RED YELLOW WHITE YELLOW

X

X

,

:

1

!

!

x

x

Part Number

Open Setting

Color Code(s)

Color Code(s)

GBI045A25A
-- --------

GBI070A30A
-----------

GBI070A40A
--------

GBI090A30A

GBI090A50A
-----------

GBI115A35A

GBI115A50A

GBI140A50A

GCI045D25A
--_.._----

GCI070D35A

GCI090D30A

GCI090D50A

GCI115D35A

GCI115D50A

GCI140D50A

_ X _1 _

---I

--\--

-1--- I ---f--
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---,-\--
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\--
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•
[2]

VOLTMETER

...--""- -- r-

15AMP~
FUSE

[2] ~ r
AMMETER

CAPACITOR

Should read apprOXimately 130 Ohms for the
Robertshaw main valve operator coils. The redundant
coil will vary somewhat as well.

Using an ohmmeter, test across the gas valve coil
terminals, both the redundant and the main valve.

TESTING CAPACITANCE
Figure 32

1. Remove wire connections from gas valve terminals.

2.

A combination redundant operator type gas valve which
provides all manual and automatic control functions re­
quired for gas fired heating equipment is used.

S·10 CHECKING GAS VALVE (Redundant)

The valve provides control 01 main burner gas flow, pressure
regUlation, and 100 percent safety shut-off.

IAWARNINGI
Disconnect Electrical Power Supply:

CAPACITOR

Disch<1tge capacitor and remove Wire leads.

Set an ohmmeter on its highest ohm scale and connect
the leads to the capacitor (fig. 31).
a. Good Condition - indicator swings to zero and

slowly returns toWard infinity.
b. Shorted - indicator swings to zero and stops there

- replace.
c. Open·. no reading - replace. Reverse leads.

Check again no· reading - replace.
d. Reverse leads and recheck.

S-9A Resistance Check

1.

S-9 CHECKING CAPACITOR Using a hook-up as shown in lig.32, take the amperage and
voltage readings and use them in the formula:

The direct driVe moton:; are of the permanent split capacitor
design. A run capacitor is wired across the auxiliary and a Capacitahce (MFD)= 2650J(AmperageNoltage
portion of the main windings. The capacitors primary
function is to reduce the line current while greatly improving
the torque characteristics of a motor. This is accomplished
by using the 90° phase relationship between the capacitor
current and voltage in conjunction with the motorwindings so
that the moto rwill give two phase operation when connected
to a single phase circuit. The capacitor also reduces the line
currentto the motorby improving the powerlactorto the load.

Two quick ways to test a capacitor are a resistance and a
capacitance check.

DISCHARGE CAPACITOR THROUGH A 20 TO 30 OHM
RESISTOR BEFORE HANDLING

2.

IAWARNINGI
Disconnect Electrical Power Supply:

TESTING CAPACITOR RESISTANCE
Figure 31

$-98 Capacitance Test

IA WARNING I
LINE VOLTAGE NOW PRESENT.

Re\!er~;e leads. Some redundant coils have (dividers)

If not as above, replace the entire valve. •
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Figure 35

Figure 34

j. Check orifice visually for distortion and/or burrs.

S·14 CHECKING GAS PRESSURE

The length of Dimension "A" determines included angle of
Spray "8".

SERVICING

t
.047" - .057"

STANDARD BURNER
Figure 33

In checking main burners, lookforsignsof rust, oversized and
undersized carryover ports restricted with foreign material, etc A dent of burr will cause severe deflection of gas stream.
(Fig. 33).

The main burners are used to provide complete combustion 2. Check orifice size with orifice sizing drills.
of various fuels in a limited space, and transfer this heatofthe
burning process to the heat exchanger. 3.

Proper ignition, combustion, and extinction are primarily due
to burner design, orifice sizing, gas pressure, primary and
secondary air, vent and proper seating of burners.

S-12 CHECKING MAIN BURNERS

IA WARNINGI
Disconnect Gas and Electrical Power Supply:

•

•

S-13 CHECKING ORIFICES

•

A predetermined fixed gas orifice is used in all of these
furnaces. That is an orifice which has a fixed bore and
position.

No resizing should be attempted until all factors are taken
into consideration such as inlet an manifold gas pressure,
alignment, and positioning, specific gravity and BTU content
of the gas being consumed.

The only time resizing is required is when a reduction in firing
rate is required for an Increase in altitude.

Orifices should be treated with care in order to prevent
damage. They SflOUld be removed and installed with a box­
end wrench in order to prevent distortion. in no instance
should an orifice be peened over and redrilled. This will
change the angle or deflection of the vacuum effect or
entraining of primary air, which will make it difficult to adjust
the flame properly. This same problem can occur if an orifice
spud of a different lengttl is substituted.

IA WARNINGI
Disconnect Gas and Electrical Power Supply:

[AWARNIN~
Disconnect Gas and Electrical Power Supply:

1. Connect a water manometer or adequate gauge up­
stream of the gas valve. (If no provisions provided,
suggest removing cap from dripleg and install a
predrilled cap with hose fitting as shown in fig. 36.)

2. Remove the pressure tap fitting at the manifold if
provided or from the gas valve and install fitting to
connect another manometer or gauge fig. 37.

IA WARNING]
LINE VOLTAGE NOW PRESENT.

3. Put furnace into heating cycle and turn on all other gas
consuming appliances.

For NATURAL GAS:
a. Inlet pressure should be a nominal 7" w.C.
b. Manifold pressure should be 3.5 ± .3"w.c.

(Canadian - Sea Level 4.2" ± .3" w.c.)
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For PROPANE GAS:
a. Inlet pressure should ba a nominal 11" w.C.
b. Manifold pressure should be a nominal 10" w.C.

If operating pressuras differ from above, make necessary
pressure regulator adjustmants, check piping size, etc., and/
orconsultwith local utility.

__GAS LINE

...-SM OF'
/VAlYE

GAS LINE TO
FURNACE

Figure 36

MEASURING INLET GAS PRESSURE

MAHQH£TER

GAS VALVE
FITTING .......

HANM11'R I~ .......----i~
HOSE; ~ ","

MEASURING MANIFOLD GAS PRESSURE
Figute37

S-15 CHECKING FOR DELAYED IGNITION

Delayed ignition is a delay in lighting acombustible mixture of
gas and airwhich has accumulated in the combustion chamber.

When the mixture does ignite, itrnay explode and/or rollout
causing burning in the burner venturi.

If delayed ignition Should occur, thelfollowing should
checked:

1. Improper gas pressure· adjustto proper pressure. (See
S-14)

2. Improper burner positioning - burners should be in
locating slots, level front to rear and left to right.
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3. Carry over (lighter tube or cross lighter) obstructed ­
clean.

Main burner orifice(s} deformed, or out of alignment to
burner- replace.

S"16 CHECKING FOR FLASH-BACK

Flash-back will also cause burning in the burner venturi, but
is caused by the burning speed being greater than the gas-air
flow velocity coming from a burner port.

Flash-back may occurat the moment of ignition, after a burner
heats up orwhen the burner turns off. The latter is known as
extinction pop.

Since the end rasults of flash-back and delayed ignition can be
the same (burning in the burner venturi) a definite attempt
should be made to determine which has occurred.

If flash-back should occur, check for the following:

Impropar gas pressura - adjust to proper pressure. See
S-14.

2. Check burnerforproperalignment and/or replace burner.

3. Impropar orifica size - check orifice for obstruction.

S-17 CHECKING DUCT STATIC

The maximum and minimum allowable external static pres­
sures are found in the specification section. These tables also
show the amount of air being delivered at a given static by a
given motor speed or pulley adjustment.

The furnace motor cannot deliver proper air quantities (CFM)
against statics other than those listed.

Too greatof an external static pressure willr-esult in insufficient
airthatcan cause excessive temperature rise, resulting in limit
tripping, etc. Whereas not enough static may result in motor
overloading.

To determine proper air movement, proceed as follows:

1. With clean filters ih the furnace, use a draft gauge
(inclined manometer) to measure the static pressure of
the return duct at the inlet of the furnace. (Negative
Pressure)

2. Measure the static pressure of the supply duct. (Positive
Prassure)

3. Add the two (2) readings togetharfortotal external static
pressure.

NOTE: Both readings may betaken simultaneously and read

•

•

•
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•

•

directly on the manometer if so desired. If an air conditioning
coil or Electronic Air Cleaner is used in conjunction with the
furnace, the readings must also include these components
(see figure 39).

4. Consult proper tables for the quantity of air.

If the total external static pressure exceeds the minimum or
maximum allowable statics, check for closed dampers,
registers, undersized and/or oversized poorly laid out duct
work.

CHECKING STATIC PRESSURE
Figure 39

S-18 CHECKING TEMPERATURE RISE

Temperature rise is related to the BTUH output of the furnace
and the amount of air (CFM) circulated overthe heat exchanger.

AIR LEAVING TEMPERATURE LOCATION
Figure 40

S-19 CHECKING PRESSURE CONTROL

A pressure control device is used to measure negativepressure
at the induced draft blower motor inlet to detect a partial or
blocked flue.

IA WARNINGI
Disconnect Electrical Power Supply:

1. Remove wires from the three electrical terminals.

All furnaces are designed for a given range of temperature
increase; that is the temperature of the air leaving the furnace
minus the temperature of the air entering the furnace.

2. Using a VOM check from common terminal to NC
(Normally Closed) - should read closed. Check from
Common to NO (Normally Open) - should read open.

•

The more air (CFM) being delivered through a given furnace,
the less the rise will be; so the less air (CFM) being delivered,
the greaterthe rise. The temperature rise should be adjusted
in accordance to a given furnace specifications and its external
static pressure.

1. Check BTU inputto furnace· do not exceed input rating
stamped on rating plate.

2. Take entering and leaving airtemperatures.

CAREFUL: Be sure the location selected forthe leaving air
temperature will not allow radiation from the heaterexchanger
to the thermometer.

3. Adjust belt drive furnaces motorpulley accordingly and/
or select the proper speed tap for direct drive furnaces.

4. Take motor amperage draw to determine that the motor
is not overloaded during adjustments.

If switch reads as above proceed to Step 3, otherwise replace
control.

3. Remove the pressure; control hose from the control and
interconnect with an inclined manometer as shown:

!I'O..I !'£D
MAtoDETER

Figure41
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PRESSURE SWITCH TRIP POINTS AND USAGE

•7000 to 10000 It.4000 to 7000 ft.oto 4000 ft.

MIN. NEG.

PRESSURE I-- ..:..;P..:..;R:.;:E:.;:S.::.S.::.UR:..:.E=--=S..;..:W..:..IT:...;C:..:.H;,..T.:..:R..::I;,..P..:..;P-=O..::IN..:..T:...:S,A..:..N..:..D=....::.U.::.S:..:.A.=G.=E -l
WITH FLUE

FIRING

MIN. NEG.
PRESSURE
WITH FLUE
NOT FIRINGMODEL

oto 4000 It. o to 4000 ft.
TRIP PRESSURE

POINT SWITCH
TRIP HIGH

POINT ALTITUDE
KIT

TRIP HIGH
POINT ALTITUDE

KIT
ALL 80% FURNACES
EXCEPT THOSE
LISTED BELOW

I

GClxxxDxxA

-1.0010 -1.20

-1.1010 -1.30

10 -0.65

-0.7010-0.75

·0.54

-0.65

PROD. -0.42

PROD. -0.54

HAPS03

HAPS04

-0.30 HAPS02

-0.42 ' HAPS03

HAPS02 contains C6456509 PRESSURE SW.
HAPS04 contains C6456508 PRESSURE SW.

HAPS03 contains C6456505 PRESSURE SW.

Reconnect wires OR·16 to Common and BL-10to NC termi­
nals.

S-20 HIGH ALTITUOE APPLICATION (USA)

IA WARNINGI
LINE VOLTAGE NOW PRESENT.

Forthose altitudes starting at 3500 feet and above, it may be
necessary to replace eitherthe pressure switch ararilices. In
some instances both must be changed.

Thefollowing charts give the orifice drill size and high altitude
kit required for different elevations.

These changes are required to compensate forthe reduction
in atmospheric pressure (less available airlarcombustion) as
the altitude increases.

LPTK05
Propane #54 Propane Conversion Kit

(uses C6437602 orifices)

HALP01 or 03 or LPOIA
Propane #55 Propane Conversion Kit

(uses C6437609 orifices)
"--------- - -------------

HALP02 or 04 or LP02A
Propane #56 Propane Conversion Kit

(uses C6437610 orifices)

•

•

HANG01 or NG01A
High Altitude Orifice Kit

(uses C6437604 orifices)
-_. ~'-~----------------_.-

HANG02 or NG02A
High Altitude Orifice Kit

(uses C6437605 orifices)

HANG03 or NG03A
High Altitude Orifice Kit

C6437607orilices)

HANG04 or NG04A
High Altitude Orifice Kit

C6437604 orifices)
----------------

HANG05 or NG05A
High Altitude Orifice Kit

(uses C6437608 orifices)

Original Equipment
Factory Installed

Nat #46

Nat #48

Nat #47

Nat #45

Nat #44

Nat #43

7500fl.

6000 to
7500 It.

3500 to
6000 It.

7500 to
8500 It.

oto
3500 It.

10000 It.

7500 to
11500 ft.

10000 to
11500 It.

o to 4500
ft.

8. II not as listed, replace control.

6. Reconnect all three wires to the control and place in a
heating cycle.

Begin to restrict the flue outlet until the pressure control
trips - cycling OFF the burner. The trip points should be
as shown on the lollowing page,

The pressure readings listed in the Pressure Switch
Usage and Trip Pointtable must be adhered to for proper
operation.

The pressure control is a safety device to prevent the
combustion cycle from occurrrng with inadequate vent­
ing caused by a restricted or blocked vent pipe.

II not as above,replace control.

5. Remove and checkthe two electrical wires and using the
VOM check Irom COrTlmon to NC (Normally Closed) ­
should read open.Checkfrom CommOn to NO (Normally
Open) - should read closed.

4. Energize lurnace lor heating cycle. The combustion
relay should be energized and the induced draft blower
motor will begin to run. The inclined manometer should
read approximately negative 1.0" to 1.2" w.c. with no
combustion. Relerto the chart onthefollowing page for
pressure switch Usage and trip points,
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altitude pmssure switchs and kits are listed in the 1.
Switch and Trip Point Chart.

S~21 CHECKING HOT SURFACE IGNITOR

Disconnectwires from TR and TH. an ohmmeter,
should measure 12 ohms. If no reading,
replace module.

Additional testing must be within a given time
A silicone carbide restrictive element ignitor is used for element due to retry and lockout nature of control.
ignition. The normal operating temperature is approximately
2550°F. A WAR
IA WARNING I LINE VOLTAGE NOW PRESENT.

Disconnect Electrical Power Supply: Furnacethermostat calling for heat (45 second preheat time).

1.

2.

3.

Ignitor cool - approximately 70 - 75°F. 1.

Disconnect the ignitor from the Ignition Control Module
and line voltage terminal board.

2.
Using an ohmmeter measure the resistance ofthe ignitor
- should read between 50 to 400 ohms.

Check for 120voltsfrom L1terminal of control module to
neutral. No voltage - check wire connections, continuity,
etc.

Voltage Present-check for 120voltsfrom IGN. Terminal
of control module to neutral. No voltage - replace Ignition
Control Module.

4. Reconnectignitor. 3.

IA WARNINGI
LINE VOLTAGE NOW PRESENT. 4.

5. Place unit in heating cycle, measure current draw of
ignitor during pre-heat cycle. Should read approximately
4 to 5 amps.

S~22 CHECKING WR50A47 IGNITION CONTROL
MODULE

After 45 seconds pteheat time, check for 24 volts at
terminals MV to MV of control module (7 seconds only)
no voltage - bad ignition control module, replace.

If above tests are not completed within the prescribed
time limit, the control will retry two more times. However,
you will have a 60 second delay before the next try and
your preheat time will be increased to 55 seconds, After
the second retry, if no ignition, the control will go into
lockout. To reset, must de-energize control for
approximately five seconds.

NOTE: Failure to earih ground the furnace, r'PI/pr"lnn

neutral and hot wire connection to the line (polarity), or a
resistance connection in the ground or neutral
the contl'ol to lockout due to failure to flame sense.

IA CAUTION I
To avoid the risk of electrical shock, wiring to the unit
must be properly polarized and gl"Ounded. Disconnect
power before performing service listed below.

The ground wire must run fromthe furnace all the way backto
the electrical panel. Proper grounding can be confirmed by
disconnect ing th e elect rical power and measuring resistance
between the neutral (white) connection and the burnerclosest
to the flame sensor. Resistance should be less than 10 ohms.

The ignition control module is a combination electronic and
electro-mechanical device an is not field repairable. Com­
plete unit must be replaced.

IA WARNINGI
Disconnect Electrical Power Supply:

S·22A CHECKING WR50A50 INTEGRATED IGNITION
CONTROL MODULE

NOTE: Failure to earth the furnace, reversing the
neutml and hot wire connection to the line (polarity), or a high
resistance connection in the neutral line may cause the control
to lockout due to failure to sense flame.

CAUTION
To avoid the risk of electrical shock, wiring to the unit
must be properly polarized and grounded. Disconnect
power before performing service listed below.

The ground wire must run from the furnace all the way back to
the electrical panel. Proper grounding can be confirmed by
disconnecting the electrical power and measuring resistance
between the neutral (white) connection and the burnerclosest
to the flame sensor. Resistance should be less than 10 ohms.

The ignition control module is a combination electronic and
electro-mechanical device and is not field repairable. Com­
plete unit must be replaced.

The WR50A50 ignition control, controls all furnace operations
inclUding blower operation in air conditioning. Blower time
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S-23 CHECKING FLAME SENSOR - FLAME
RECTIFICATION -IGNITION CONTROL MODULE

IA WARNINGI
Disconnect Electrical Power Supply:

The follOWing drawing illustrates from a bottom view, the
approximate distances forthe ignitor and flame sensorta the
gas inshot burner. You will notetheyare not inthe main burner
stream, but along the carry over ports.

•

•

3/16" : 1/16"

Figure 42

Connect a micro-amp mElter in series with this wire and
terminal FP.

1/8" t 1/16"

Disconnectthe flame sensorwirefrom terminal FP of the
ignition control module.

Iished. Measure voltage from Pin 9 MV terminal (GY-47
wire) to Pin 12 MVterminal (BR-21) on the ignition control
12 Pin connector. No voltage - replace ignition control.

If proof of flame was established 120 volts will be
orclvidledto the air circulation blower 54 seconds after a
call for heal. Check for 120 volts from the CIR terminal
(WH) wire tothe heat terminal on the ignition control. No
voltage - replace ignition control.

6.

A flame sensing device is used in conjunction with the ignition
control module to prove combustion. If a micro-amp signal is
not present the control will de-energize the gas valve and
"retry" for ignition or lockout.

2. Check for 24 volts from W to C at the thermostat
connections on the ignition control. No voltage - check
transformer, room thermostat, aM wiring.

1. Checkfor120voltsfrom Line 1 (BK6wire) toline2 neutral
(WH-33 wire) at the ignition control. No voltage - check
the door switch connections and Wire harness for
continuity.

To view the indicator light UpOr'l initial inspection of the furnace
the blower door switch must be held closed while removing the
blower compartmentdoor. The indicator light may then be
viewed by looking through the peep hole in the control
compartment cover. Failure to hold the door switch closed 2.
while removing the blower compartment doorwill result in the
loss of the stored failure code. In most cases recycling the
ignition control will result in the same failure code originally
displayed.

The ignition control is capable of diagnosing many furnace
failures to speed troubleshooting. A flashing red diagnostic
indicator light Oh the control flashes a code for any discovered
failures. When the control is powered up normally the Iightwill
flash once for about one second. This can be used to test for
120volts and 24 volts to the control since both must be present
forthe Iightto flash. If this step fails, cheek for 120 volts to the
control and check the transformer and its associated Wiring. If
this step is successful give the control a call for heat and wait
five (5) seconds or until the furnace goes into lockout. If the
control detects a failure it will now be shown on the diagnostic
indicator light. Refer to the "Sequence of Operation" section
for more detail on failure codes.

These tests must be completed within a given time frame due
to the operation of the ignitioncOhtrol. See "Sequence of
Operation" section for timing cha.rt.

delays are controlled by the ignition control and are non­
adjustable, see the specification section for blower delay
information.

IA WARNINGI
LINE VOLTAGE NOW PRESENT.

•
Place the unit into a heating cycle.

As soon as flame is established a micro-amp reading
should be evident once proof of flame (micro-amp
reading) is established, the hot surface ignitorwill be de­
energized.

5.

3. Be sure negative side of the meter is to the wire and
tM positive of the meter is to terminal FP.

liAWARNINGI
LINE VOLTAGE NOW PRESENT.

Seventeen seconds after a call for heat begin checking
for 24 volts to the gas valve. Voltage will be present for
seven seconds only if proof of flame has been estab-

If voltage is present in Steps 1 through 3 and the
draft bloWeris operating, checkfor 120volts to the ignitor
during the 17 second preheat cycle. Measure voltagEl
between terminals IGN (RO-22) and neutral. No voltage 4.
'. check pressure switch.

Check volts to the induced draft blower by
measuring voltage between INO (VT-55) and neutral. No
voltage - replace ignition control.

5.

3.
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The controls are designed to open as follOWS:

To aid in identifying these controls, color coded labels have
been affixed to the back of these controls. See clmrt below lor
temperature settings and color codes.•

6. The micro-amp reading will vary with the vintage of the
control being used. Early production White-Rogers
C6411101 priorto 8731 date code on the control will have
1.5t06micro-amps. From 8731 datecodeon,thecontrol
will have 10 to 14 micro-amps. The White-Rodgers
C6411102with the red diagnostic indicator light and the
White-Rogers 10207701 & 02 integrated controls wi!1
have 1to 4 micro-amps. If the micro-amp reading is less
than the minimum specified, check fOI' high resistance
wiring connections, the distance between the sensorand
flame ground connections or poor grounding.

GB1045, 70, 90, 115, 140
GB1045, 70, 90, 115, 140
GU1045, 70,90,115,140
G81045, 70, 90, 115,140
G81045, 70, 90,115,140
GC1045, 70, 90,115,140

350°
250°
350°
350°
250°
325 0

White
Blue
White
White
Blue
Red

Ifthe rollout control has opened the circuit between the ignition
control and gas valve will be interrupted. the ignition will cycle
and try to light 3 times but will not sense flame and go into
lockout.

The servicer should reset the ignition control by opening and
closing the thermostat circuit. Then lookforthe ignitor glowing
which indicates there IS powerto the Ignition control. Measure
the voltage between each side oflhe rollout control and ground
while the ignition contml is try to power the gas valve.

•

7. If absolutely no reading, check for continuity on all
components and if good - replace ignition control mod­
ule.

NOTE: Contaminated fuel or combustion air can create a
nearly invisible coating on the flame sensor. This coating
works as an insulator causing a loss ill the flame sense signal.
If this situation occurs the flame sensor must be cleaned with
emery cloth or steel wool.

S-24 CHECKING VENT SAFETY SWITCH
(Common Vent Models)

A temperature activated, manual reset control is mounted to
the flue outlet box assembly.

This control iswired in serieswith the hot line of the combustion
blower motor.

a.

b.

If no voltage is measured on either side of control it
indicates ignition control or wiring to control problem.

If voltage is measured on one side of the control and
not the other it indicates the control is open.

•

These controls are designed to open as follows:

GU1045, 70, 90C 250°F. ± 6°
GUI045E 200°F. ±6°
GU1115,140 275°F.±6°
GC1045, 115 200°F. ±5°
GC1070, 140 225°F. ± 6°
GCI090 250°F. ± 6°

Undernormalconditions, ambient airwill pass overthe control
and mix with combustion air before being vented. If a partial
restriction should occur to the flue (.05" W.C. positive), the
pressure within the flue outlet will become positive and
combustion products will passover the control causing it to
open.

5·25 CHECKING FLAME ROLLOUT SWITCH

A temperature activated manual reset control ismountedtothe
manifold assembly. Two (2) controls are used on GBI/GSI
model horizontal furnaces.

This control is wired is series with the gas valve. The control
is designed to open should a flame roll out accur. An overfiring
condition or flame impingment on the heat shield may also
cause the control to open.

c. If voltage is measured on both sides of the control the
wiring to gas valve 01" valve is a fault.

FLAME ROLL-OUT
PROTECTION DEVICE
(shown with wiring and gas
valve removed ...............
lor clarity) ~

~
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FIELD .~_ .... R\
CCJ.lNECT H ".:s;I \IH WSTION

l OR-16 -23 8' O~R
'. "" I GAS VALVE

'IT
1<0-4- - 14

Bi<~-' I 1-1'
ElK-6 ....-+---+f1

I ..........-"""1'-...,...

=~~ ~.

~~~ ~~~) WH D II l!f,
Q -!9 I
'i-f CAPACI10R .5f9

8R BR

L:.:.~------------"""---"""-----8K-7
I IGNITICN

~ CONTRa-

~':~.... -R IGNITION !
CONTRa.. ~

r--~
1M M T T F "L IIv V R H P N I G
Tn ~ N

j I! i
J:&E i I r '
~Ji

FLAME SENSrn 11 I_IMIT
~VCONTRQ

\I L--.
I?l<ESSlJR€
~ S\llTCH

1_--,,;1~
fRANSFOll1'lf]'1~
r-~-- --J7

115 V

~-r~.-E±f..[ j
1 rR I

1 FAN ~ r VENT

I I;CONTROL{ ~Oi~~
I \ !

L\~
~'>-~ 10IE O.L. /:sTAR

! FR' . \ ~BLOIlER1 I ~
I "lEO L~MO)ORI I'~

\6 OOOR Lmi" i I I GUT 070C
I,Sl<ITCH ~ -----+~ I~

f, T GND ' I . I GUI 090C~
H' I"" ~~\r~/~~iz:c CAP NI--GU- T-.-i-d-r>-r:F;r

AHJ GRQUNDfD. DI 51:OO'£CT I
PIJ\o£:R BEFORE SERlICIN;. (;l,T Idor_,,,.

o......
JJ
~ fi'1:;;A==:;;W=:;;A:;;R=N=1N=G=;:;;;;;I--=T=O-:A:-:-V=O:::ID=-P=-O=-S::-:S::-IB::-:L~E::-:E=L-=E=C=TR=-=IC:-:A-:-L-=S~H=O=C::K-:,P::E::R::S:-:O:-:-N:-:A-:-L--:::IN-:-J::::-U=R~Y:-,------,
...... , . OR DEATH, DISCONNECT THE POWER BEFORE SERVICING.
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JJ
<D
~

§
:IJ-Z
G)

o
5>
G)
:IJ
>
S
en

BR
-21

DR
-19

GAS ~ALVE.,.-------,
30

~2[E

m~
GY
20

OR
-19

I

A.WA~.. IN:;, lIIlH!(; m UNIT •• RlE
snT• SSU£••• Q1 YL I.. I

~T~~"'5ist~(PS) -II .

. ,~~~-~"~ ~~-; ~
~~ ~

I ~M ~~~~
, iru'~' ~"~ ~~ -~
~ CM'ACnw IGNITOR

•. BR 6R
=. lJWl:iFOA'J'f£R· .. "

l:¥::1-:------~======================~BK-7
IGNlTICN
Cormu..

•• COOLING BLOWER SPEED
BLUE-2 TO >lQTOR LUI)

-'

FURNACE MXEL

• HHTI"; BLOWER SPEED I S1OETNSTALLAnoH INSTRIJC-
MOM nm-lS TO DETERMINE PRCPER

SPEEl:! IMOTCR TO FAN CONTRQI~ coou"" BLOi'/ER sPEED. 10434701 REV. 0

A. WARNlN:>, WIRli'G TO UNlT
MUST BE PROPER\.Y POLARIZED
.00 Gl1O.J'lOEO. DISCONNECT
PmtER BEFORE SERVICING.

SUI 045C25-B.l i 5C500

\'Y_DOCR
~"ITCH

I
LI

-:=
N

GUI 140C35B

LOW RD-24 iO RED-18

I_OW' RO-24 TO RED-IS

LOW 00-29 TO RED-IS

ED BL-23 10 RED- i a
EO IBL-23 TO REO-IS

HI ; BK-2,; TO AED-IS

:> IMPORTANT,
READ BEFORE IYERATI/,\; OR SERVICING THIS LINn.

COLOR CODE
YL YELL01/ BR 8flO'WN
DR ORA'I3E Io1-l WHITE
VT VIOLE;T BL BLUE
GN GREEN GY GRAY
Sl< BLI-.D< RO RED

LOW ~CLTAGE
-- _. LOW VOlTAGE FIELD

HI VOLTAGE
• ..... HI VOLTAGE FIELD

LA.'!tABNING J

•
TO AVOID POSSIBLE ELECTRICAL SHOCK, PERSONAL INJURY,
OR DEATH, DISCONNECT THE POWER BEFORE SERVICING.

• •
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..~

CONTROL

e

IMPORTANT,
READ 6EfOOE CP£RATINf1 CR SERYIClt-lj THIS lkHT,

1. SET t£J\T mT!CIPATCR ~ R'O:J.i TI-£moIiOSTAT AT 0.7 AJoPS.
2,~ Sl'ECIFIED RfPLACEl'ENT PI\llTS !VST BE USED Wl'EN SERVICING,
3. IF ftm (F' TI£ OOIGIl'~ iHH'E AS SU'P'lIED WITH 11£ F'1...RNA.C£ foJ....GT Be::

REJ"LA£:fD. II MUST lIE ,,£1'L),,= nTH ~IRIi'13 HATERIAL HIIVIN:l A TEl4"ffiATUl£ RATIN:l r:F AT LEAST
jOO~ c. !J!'X: aFPER~ CN....Y.

I!;,~T~~IW~~'T~~~T'~~~~(F~~F~T=CTOO
~ LEADS,a:> DIAGfooCSTIC LlGHTlSii::.ADY..R£PLACE C'Of".tTRCt..f I FlASH..LOCKCUTa2 Fl...ASt€S-pg S1lO< a...osEDl
3 FL.A.SH::S""'PS STOCK CPflh4 ~SsCPEN f-i!GH: LIMIT SJlna-h5 FLASl-E&oRElJ 'WIRE OH CO'frnOL
COl+El:;1OR CPE!'1

Ii 063640 I

-~A WoWIDG ,DISCllllET _ BErnI: 1lXN£C1] l GN)a",,:~ .... , 1 II
.. ~oo.1'1JG)t;Tv lMll4.ST f£ ~

......",."T l'l:UJUZED JHJ EI01IQ]). ELEJ::1~.~ ~, ~ ~

FACTffiY \rIIRrn BLOWER MOrm TO CCNTROL CO\l'£CTICNS CCUJf/ a::u::
YL YELLGlI

.. rEATlHi BlOllER SPEED ... ax:LIl-G OR DRAI'a'

FUlNACE M:OEL SPEED IllJ1tR TO 'fEAT'I~ BLOWER SP£ED VTVra..ET
(ON GREEN

GUll ~.I!~A., LOW Il!HU 3 Bff BK IllACl<
0415X2fh\ • J II5XlKlA INSlAll. ATIrJ; 811_

CUI I 07'C040A, O9'i:X:JOOA.
! NS1RU:TIct;S il'Hil'HlTELOW 1lO-24. 4 TO CETEIlMIt£

07OUOA,O'.I<JXWA P!?OPER BU flUE
C'OO..I;;:;; GY GRAY

WI. 14OC:6OA, l4()xroA i£) llU-2:J 3 !ll.D\lEJl SP£EIl lID R£D

GUIl 070DJ0A. I !~A • i£) llU-23 4 LOll va.1i\l;E --
070X30A.. 1 J I5X3l5A LcYK va..TAGE FlELD - - --

CUI! O9OCJ3OA.. 14<:nJ(5A. HI !!I>(-2f> 4
HI va.11\GE --

O9OX3OA, 14crx:J6> HI va..rAGE FIELD • __ •

o
w
JJ
~ ri'1;;;;;=;;""'==W=A=R=N='N=G=;;::;:;-I-:T:::O:::-A-:-:V:::O::::I=O-:::P-:::O=SS:::i=S:-:LE::-:::::EL:-:E::c::::m=IC:-:A-:-L-=S::-:H=O-:::C::K-:,P::E::::R::::S=O::N-:-A:-L::::iN;";J::UR::::Y:7,----'
~ , ... • OR DEATH, DiSCONNECT THE POWER BEFORE SERVICiNG.
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JJ
CD
<

FACTffiY WIRED BlO'wER ~~OTOR TO CeNTROL CONNECTICNS

§
:;g
Z
G'>
C:;
G'>
:0»s:
(f)

REV. 0

~

CONTROL

11054 i 00 I

OZH
z'OU~

x X --< -<
< < " :I:

']1!mZHr- ~ g ~
,.,

lJ:r..."x "
7_Vl-.......

"»1'1 ~ ;Z e f;. .. ~ I I zc:r ~

IMPORTANT,
READ BEFORE CPERATING OR srnvICING THIS LNIT.

I. SET HEAT ANTICIPATD~ ON ROO'! THEllMOSTAT I>.T 0,7 AM'S.
2. AMANA SPECIFIED REPLACEII£NT PARTS ;LIST BE USED OI-EN SERVICING,
3. IF ANY r:F THE ORIGINAL WIRE AS SUPPLIED WITH THE FURNACE I-UST BE

REPLACED, IT MUST BE REPLACED WITK \/IRItlG MATERIAL HA~IfoG A T£HPERATURE RATING r:F AT LEAST
105' C. USE COPPER CONDUCToRs Of\l...Y .

k UNUSED BLOWER MOTOR LEADS MUST BE PLACED ON "PARK" TERMINALS OF~ OR TAP£O.
~ IF HEATING ANO COOLING BLOl/ER Sl'EEDS ORE NOT THE SAME DISCARD JUMPER BEFDRE ~CTING

BLOWER LE/lDS.
Ii> DIAGNOSTIC LIGHT,STEADY=REPLACE CDNTRQ, I FLASH=LOCKDUT,2 FLASHES-PS STUCK CLOSED,

3 FLASHES=?S STUCK OPEN,4 FLASHES-CPEN HIGH LIMIT SWITCH,S FLI>.SHES=RED WIRE Q'j ceJ;TROL
CONNECTOR OPEN

COLm CGllE
'(L 'fELLO,"
OR mANGE
VT VIOLET
GN GflEEN
BK BLACK
BR BRO""
WH ....UTE
BU BLUE
GY GRAY
RO RED

LCf14 va.....T~GE
Lcrw VOLT.AGE FIELD

HI VOLTAGE
HI VOLTAGE FIELD

P!'!ESSU'lE $WIT(;" (PS) 115Y FIELD
CONM:'CT

ELECTRoNIC
ro< • AIR CLEANER

Cl'I IC •• fF'T- BR i~6) ~ <>
-16 . .., • \.I,l-BI'l (MED LOW) I I

FWW1l" YL-I! • lCA l I I --<>rn:l:
IlllOO[ I I • _ "'".. v ~

iMT IILI I - "'~~~ il~
............-t--'~:/ 1f=t----BtF21 -~~:~ ~.

Hr---......-GY-47 - J:CI:"!;
VI-14

YL-II

-=--"T-14 BU~I-~~:~~.:BU:-!2:5t~j~±±f~~=E:\OIH-33RO-22--"";-++H-++...,
-={=::Jf-{}--+-.....BU-36 5~-~~---,

RD-22 ~I~ BK--6- 'T I: : ~1C2}1@..:!J n
"r~..B~K-6• I I !! ~~T~~~[b@I@~h1

'G'''':';,. m '~'f'{.~ : --"'I~~C~IJNS 1 7)11..9 (I h_~
--o+p."!:"~F=+ih. HUMIDIFIER • _.. 0 II Y ~ R aRC'1 0 I.LYTQ DOOR S~ITCH IQ..DSED Ul£

A WHEN DOOR IN PLACE) .~ BR-21 -.j4
_ '-"'" GY-47
VARNING, DISCONNECT PC>lER .

~~~fR~C~~~~NG TO " -I 1 "

PO-ARIZED AN) GRo..N:€D__~,1 L
r1D_-:r; _

Bk':26

BU-2~

BL-23

RO-24LOW

!o1EO I

-=-:"""-',=,::-::,,,,:,~,,-,~~~ :L~<Ef~~~~g

~

,.
P

H A
L R
o K

fT
HH
DO
TT

Fl..RN-'CE MODEL

T~rNJL

~t!il

! l;Ut--.,ttt::.C r1ur..r~

CUI I C90E3CA,! 4O£35A! HIGH I

WI l C4-5£25A.! i5E5Q~

our 1 070E30A, j 15E"J5A j MEG

GU! I ! 40E!SOA

H N H
OED
-UT

mEE
AA
CC

I I ' , ISEEl I .0 INSTALLATION
j INSTRUCTIONS

GUI, 070E40A.090E50A LOW I RD-24 I 4 I TO D.ETERMIt-E
I PRDPER

IOOOLING
3 BLOWER SPEED.

TO AVOID POSSIBLE ELECTRICAL SHOCK, PERSONAL INJURY,
l!::::==========::::L_.:::::.O::R~:::::~2:::.D::::!SCONNECTTHEPOWER BEFORE SERVICiNG.

• • e



• • •

FACTORY WIRED ~_OWER MOTOR TO CONTROL CONNECTIONS
• f£ATIi'G IllOWER SPUD I.... coa..:wJ

FlRlACE IO:EL I SPEED I I«JTlR 1'0 '!£AT,I~ lllOitrn SP£ED

.. :=~lEl=9o~~OC
PIU'lJiU f'l:LAAllED IHJ lIlllK£D

BEE

IGSI. O~.070040A I LOW f RO-2~ I 31~±~
, 10 CElfJlMI~

GSI. 090tWlA LOW fiO-2~ I' ~:k
IlLll\IER SPEro

~-JJ-Z
G)

C
:;
G)
:0»
s:en

:2
~ I
~

~

;;j~

g

i':

~

-?ts

~

~

eX

CONTROL

'!'L-II
!lU-2!5

fl0586901 REV, 0

IMPORTANT,
READ 5£FDRE !PERAIThG m S£RVICII'-G T:.-4IS ~IL

I. SET !£AT ..",-IClPATCfI ON ROOM T~IH H 0.7 AJ4>S,
2. AIW<A SPITIFIED REPLACEJEIIT PAllTS !'UST !l£ USED \If£N srnvIel NG,
3. IF Am r:F n£ ORIG!N!\L WIR£ M; SUPPlIED WITH r;,£ FUlNACE~ BE
~!k~ ~~~i: W:<RIM> MATERIAL HAVJN3 A TEWERATl..IlE RATI,., CF AT LEAST

..L LN.JSED lll.!J\<£R lo!OTl:lR LD.DS M.JS'T BE PLACED ON 'PAA!<' TERMINALS CF a:l'ffi1O.. OR TAPID.
m..> IF }£ATIM; ;.tJl.) CtXl...Ir«:; a-QWER SPEEDS ARE N{;lT 11£ &",lOIE DIB:CJlJD~ B£FtRE ~TItt;:

Ell..O\IER L£NJS,
lD DlAOi'KlSTIe UGHT.STEW'Y-R£PU.CE ca"lTROLd FLASI1·LOCi<OUT,2 F1.ASf£S-PS snn< CL.DSrn,

"3 Fl...A.SI-£s-PS STl.CK ClP'EN,JI f1JSt£S~ tiIL;H LIMIT SWITCHt5 FLAa-ES-f£D WIRE C".N CC!'ITRCl.
~CTIlR GP£N

<::UJ:H ClXlE
YL YELLlJ\o{

COl r:wJlfJE
VT "'reLET
(iN G<£EN
BK BUD(

6R IlOOWN
'RH itrlITE
!lJJ 1lLU':
GY GRJ:Y
RO RED

LO'w' 'IQTAGE -­
LOll VCLTAGE FIELD ---­

HI 'lQTAGE -­
H! vtLTAGE FIELD ...........I 4BU-Z

ffl-2'9

~,,

~

F5
LE
AN
NS

t

P<ED

Io!ED-LOW

GS!, 070030A, O'lOOJOA.
1 15lJ3OA. j lOO!':Y)A

GSIl II~A

~
Tf£RM06TAT
~CTIDNS

COOTll'Cl_

~ !l«R~D f[i.l QAAllY

HHl xx ~ C L
~~UUIFF I r
CCHMNMM R N

ER R ••• E
CHPP

HNHNHHN HH oEAANI IN
OEOEOOETTPLLMMOARREGFNE
TUTUTTU 10 U~PDU

,

a
(J1

JJ
~ rrl::::;A::::;====W=A=R=N=IN=G="""I-:T:;;O:::-A~V:;:O:::;i:::D-;::P:::::O:::::S:::::SI:::::B~LE;-;:::EL;-;E:;:C:::;TR:;:::;;:IC;-;;A-;-L-;:;S~H:::::O:::::C-;;K-;,P::;:E:;:R:::::S:::::O";';N-;:A;-'L;;-IN;-;J:-:Up,:::.y;7,----'i
...... . . OR DEATH, DISCONNECT THE POWER BEFORE SERVICING,
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O'l

:0
CD
<

~-:D-Z
G)

c
5>
G)
::IJ»
~en

BR
-21

VT
-32

~
GY
20

IGNITION
CONTIla..

~:-~r-~-'-..·"''''
VT-32' I l.--H-

i.J'alll:<J".V/\104\l1\ I LOll I RD-24 TO R£D~ 18 I 3
"

v'ivc:;JQA LOW RD-24 TO REO-18T 4

115650... 1-£0 LOW DR-29 TD RED-Ie, 070B40A

'/l,ljiljA,Q9O!lJIlI\
;<,1- MEO llL-23 TO ~ED-181 4

, C'lOO5IJA,II!'<l5OA

~A HT ""'-26 TO RED-IS

IGNITCR .A WIf<NING, IGRLUl TO It'IT PRESS'.JRC vi.
r .. )USi. BE~r POLAAtI£Il. S'fIITCH -I!

'-'lff)IlJoo ~~Jll\1\W ..~~

-23

,..... 6l(-6++--1-flH--

I L..::J
DOO!1 SWlTOi
(CLOSED \/l-EN
DDDR IN PLACE) Ym$g~2:~:~~~::··•••·.~:··""::J,OO n~ -"

\frill 1Q -1"1 (GNITCQ

, ~ ~I ! gq ,-J : I 'i-Y CAPACHCR I' 00-17 "iH-==~::---;:t==t::::;;~

:,': ~},=::,}~~~_" "H'

,.J 8~-2.. vn-7

--'
~'~ FACTORY WIRED MOTOR CONNECTIONS
10- FRG, ..1m r------ I 00586D 1 REV. 0

I LOW
• GCLGSr,

\-s~~ I GCI,GS:
T ~GNO VI GCC
H • "AP N OCl.OOl, I

£~I~'~~r/~iz~~ err, cnrel~~'
/IN) GRfUf:e). DISm.fo.ECT
Pl:JlfER BEFCRE St:RVICIMJ. Gee) 07003

• " .... ~ ........ ' n ......... ~~'-~

-'-

®T • 1

LA~YYABNLNCiJ

•
TO AVOID POSSiBLE ELECTRICAL SHOCK, PERSONAL INJURY,
OR DEATH, DISCONNECT HIE POWER BEFORE SERViCING.

e •
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.-~
~.or:~@J~ ,,"0

W"""0L!!'J/ 0
rn .Hll

~
.I, ~~~

;UK H
LJJIIIT (.r,l.U('''~

".rL'~ :
~ ~YF;~

CR

~

{~!Ji't£R~} ... WAfiNII'{;, WIR11'{; TO LNIT PRESS-.IRE
I4JST 8£ PIl!J'£XlY PQ.AAIZEO SWITCH i'l '
"ND G!1CJJNDm. DrS~CT (PS) _II qsOR_,9
PO\oER BEFORE SERVIClN3 ~ IWJX. LIMIT

::omRDL

115V {.::!... WH-30 Bl-IO
C~~T .~_:..~

L! >.;S;'I WHl ~~
81'(-3 \IT-I'

~~.~ WH-23

?2J:RDSE~"~N IDOOR IN PLACE) FL,>,ME\01-1 SENSOO

-19 IGNITOR I
VT
-32

GY-12 --------+--

SK-7 ~:J§ fr i= g ~ 5:1'

IGNITIW

OJNTROl I
FACTORY WIRED MOTOR CONNECTIONS I •• &~~~\gL~~;kSi]~

:;
JJ....
Z
G)

C:;
G)
JJ»:s:
en

!REV10126901
Slclc INST ALUTTON IN8Til'JC·
TIONS TO OCTERMII'.£ PRCPER
r:orn n.r: R! ~R ~P1="m

• f£ATING BLOWER SPEED

SPEED IMOTOR TO FAN ComROLI~F rnNACE 1'UDEL

~I

,......

>
~ T N
, • D

Ln,..

UWJ.....
=TR~

.a.

mt. t:n<mol

L •
I •

... \iARNIN;, ~IRI~ TO IJ'lT
r;u;r B£ PRoP£IiU POLARIZED
A~ ~EO, OISC!)Nf'£C1
PD~ER BEFORE SERVrCIr«;.

LOW VCL T".G£
LOW VOl TAGE FIELD
HI VOLTAGE
HI VOLT AGE FIELD
SOME M:J{JELS ONLY

COLOR C!:JC€
YL YELLOW OOBRCYN
OR OOANGE \Il'l-I WHITE
'tiT VIOLET BL BLUE:
GN GREEN GY GRAY
8ii BlA.CK lID RED

THIS :......-nT.
I~PORTANT:
READ OCFORE OPERATING OR srnv:U:::ING

, ny RD-24 TO R£D-i 8 •
f"'IW 00-29 TD PED-; 8 4

6L-23 TO R£D-, 8 Ii 4.

HI 16K-~6 TO RED- i 81-:

LOW I RD-24 TO RED-ill I 3scr,GSI, 045!l2!l8,07004Q!l
GCC· O-l!583OB

ocr, GSI 1 090B500 ~~.

Gcr.ggt: M~~g~ MED Lw.
OCI,GSL 0=6.0906JI:8

Il$35ll,I~ MEn I
W;, O'llll4¢ll,_,115!l6OO

GCC, 07003ot1

N
?GND

~~DOffi
f"'"ITCH

LI

.....
o
'-l
JJ
~ IrI;;;;;;A~=;;;;;;W=A=R=N=IN=G="'1I-:T;:;;O~A;;;V~O;:;ID;::;-;::;P~O~SS;;;I;:;8L;--;E~E;:;L--;:E;:C~TR;:;;;:IC::;;A-;-L-;:;S-;:;H~O;;-C;:;-K,-;:P;:;:E:;:;R;;::S~O;;NA;;;L;-;;:-IN;-;J;-;;UR~Y:;-,---~
..... , . OR DEATH, DISCONNECT THE POWER BEFORE SERVICING,
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JJ
(l)
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~
:0-Z
G')

c
i>
G')
:0»
~en

• HEATING BLOWER SPEED
~L SPEED MOTOR TO FAN CONTROL 100

GC4GA LOll RD-24 TO RED-18 ;)

_.~, . LOW RD-24 TO R£D-J8 4

v_ !'ED LOW OR-2~ TO RED-IS 4
.-

IA,09?92A MED BL-23 TO RED- Ie •

iF!<

~

... WARN!;(;, WIRING TO \.filT ~~ y'L I
MUST i£ PRCPERtY I'(JLARlZE[) - I ( YL

c~i~;~~~~L.>_6_.•_.'-I2H_3-1-_-I-""" -> ~ .~~

L-~-, ~- ~ ~~,f tV
oo:Jl SWITCH
I CLOSED WHEN

DOOR IN PLACE ~ _~g I! I_~

~~ ~
ElR BR (;Y-12 ----------11-

H'~'_.f.+'j:-o+-l o:-:~:'''nf.----,
I....:.::.l-----------.....---__..... BK-7

IGNITION
CONTROL

~ - •• COOLING BLO'WER SPEE[}
_HI"'::: _~_ M~L~ '''" FACTORY WIRED 1'10 I OR CONNECnONS BLUE-2 TO ~TDR LEAD

7
'i~"T\

." M£ .. 0 -, ,. \~I ~ _
,. '!' - F So- AR7 \ -LRcJA~e /00

~,. ,..., r,'-'_""'-M

~ ;.- BLOWt:rF fl,; Gel 04.5C25A 07,
MOTOR: J 1-----

~ LO." t' i GCI 090C~t'l!1
• I . 11:----

~sW?2H ~ LOW ~ I Gel 115W'

K I GND CAP N Gel 07QC3\ .
"'WAf/IW'P, WIRIN3 TO UN,IT ;;5C35A,""'-"'J~ I I 'I LE:.iST-I05;C·:~"- .""~,~" ' "n._." nc".,~ V. n' , LOW VOLTAGE fIELD

.....ST &: PROPER'_Y POlARIZED I I I 14 . WIRE NUT mo TAPE ANY UNUSED BLC/IIER MOTOil LE~OS. -- HI VOLTACE
~~~~~·~~gi~~T _ 5. USE: COPPER CONDLCTCRS ONLY. ... HI VO~TAGE FJELD

1..-. WARNING I

•
TO AVOID POSSiBLE ELECTRiCAL SHOCK, PERSONAL INJURY,
OR DEATH, DISCONNECT THE POWER BEfORE SERVICING.

• •
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ell
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~~
~~"HI"""""_"::>'

~@"e ..>£D
FR LOW

"LO

§
JJ-Z
G)

o-»
G)
JJ»:s:
(J)

IGNITIDN
CONTROL

•• COOLIN:; BLO\IEl< SPEED
lltUE -2 TO MOTOR LEADFACTORY WIRED MOTOR CONNECTIONS

PRESsrnE
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