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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 require service. The information contained in this manual is
intended for use 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.

4\ WARNING]|

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

[4 CAUTION

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 order to locate an authorized Amana, Caloric/Modemn Maid service agency. please consult your telephone book or the
dealer from whom you purchased this product. If you require further assistance, please contact:

CUSTOMER RELATIONS DEPT. OR 1-319-622-5511
AMANA, IOWA 52204 _ 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. A DANGER I

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

CAUTION - Hazards or unsafe practices which COULD result in I
minor personal injury or product or property A CAUTION
damage.
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PRODUCT IDENTIFICATION : o

The model and manuacturing number are used for positive identification of component parts used in manufacturing. At
which time engineering and manufacturing changes 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 M/N MODEL M/N MODEL M/N
GUI045B25A P9898101F GUI045C25A P9898110F GUI045D25A P1159801F
GUIO70B30A P9898102F GUIO70C30A P9898111F GUIO70D30A P1159802F
GUI070B40A P9898103F GUI0O70C40A P9898112F GUI070D40A P1159803F
GUIO90B30A P9898104F GUI0O90C30A P9898113F GUIO90D30A P1159804F
GUI090B50A P9898105F GUI090C50A P9898114F GUIOQODS/OA P1159805F
GUI115B35A P9898106F GUI115C35A P9898115F GUI115D35A P1159806F
GUI115B50A P9898107F GUI115C50A P9898116F GUI115D50A P1159807F
GUI140B35A P9898108F GUI140C35A P9898117F GUI140D35A P1159808F
GUI140B50A P9898109F GUI140C50A P9898118F GUI140D50A P1159809F
GUl045B25B P1106301F GUI045C25B P1106401F GUIO45E25A P1159901F
Gulg70B30B P1106302F GUI070C30B P1106402F..._ GUIO70E30A P1159902F
GUI070B40B P1106303F GUI070C40B P1106403F GUIO70E40A P1159903F
GUI090B30B P1106304F GUI090C30B P1106404F GUIO90EI0A P1159904F
GUI090B50B P1106305F GUI090C50B P1106405F GUI115E35A P1159906F
GUI115B35B P1106306F GUI115C35B P1106406F GUI140E35A P1159908F
GUI115B50B P1106307F GUI115C50B P1106407F GUI140E50A P1159909F
GUI140B35B P1106308F GUI140C35B P1106408F :

GUI140B50B P1106309F GUI140C50B P1106409F GUIO45E25A P1159910F
GUIO70E30A P1159911F
GUI045B25B P1158601F GUI045C25B P1158701F GUIO70E40A P1159912F
GUI070B30B P1158602F GUI070C30B P1158702F GUIO90E30A P1159913F
GUI070B40B P1158603F GUI070C40B P1158703F GUI115E35A P1159914F
GuUI090B30B P1158604F GUI090C30B P1158704F GUI140E35A P1159915F
GUI090B50B P1158605F GUI090C50B P1158705F GUI140E50A P1159916F
GUI115B35B P1158606F GUI115C35B P1158706F
GUI115B508B P1158607F GUIM15C50B  P1158707F GUI045X25A P1174501F
GUI140B35B P1158608F GUI140C35B P1158708F GUIO70X30A P1174502F
GUI140B50B P1158609F GUI140C50B P1158709F GUIO70X40A P1174503F
GUIO90X30A P1174504F
GUIOS0X50A P1174505F
GSI045B25A P9898301F GUI115X35A P1174506F
GUIH15X50A P1174507F
GSI070B30A  P9898302F GUI140X35A  P1174508F
GSI070B40A  P9898303F GUI140X50A  P1174509F
GSI090B30A P9O898304F
GSI090B50A P9898305F
GSI115B35A P9898306F
GSI115B50A P9898307F
GSI140B50A P9898308F
GSI045D25A P1160001F GBI045A25A P1176901F
GSl045B25B P1106701F GSI070D35A P1160002F GBIO70A30A P1176902F
GSI070B30B P1106702F GSI090D30A P1160004F GBI0O70A40A P1176903F
GSI1070B40B P1106703F GSI090D50A P1160005F GBI0OS0A30A P1176904F
GSI090B30B P1106704F GSI115D35A P1160006F GBI090A50A P1176905F
GSI1090B50B P1106705F GSI115D50A P1160007F GBI115A35A P1176906F
GSI115B35B - P1106706F GSI140D50A P1160008F GBI115A50A P1176907F
GSI115B50B P1106707F GSI070D30A P1160009F GBI140A50A P1176908F
GSI1140B50B P1106708F GSI070D40A P1160010F
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GCIl045B25A
GCI070B30A
GCI070B40A
GCI090B30A
GCI090B50A
GCI115B35A
GCH15B50A
GCI140B50A

GCl040B25B
GCi070B30B
GClo70B40B
GCI090B30B
GCIlo90B50B
GCl115B35B
GCI115B50B
GCl140B50B

PRODUCT IDENTIFICATION

P9898201F
P9898202F
P9898203F
P9898204F
P9898205F
P9898206F
PO898207F
P9898208F

P1106501F
P1106502F
P1106503F
P1106504F
P1106505F
P1106506F
P1106507F
P1106508F

G [

Product Type

G: Gas Furnace

Supply Type

U: Upflow

S: Horizontal

C: Counterflow

B: Upflow/Horiz

GCl045C25A
GCI070C30A
GCIO70C40A
GCIO90C30A
GCI090C50A
GCI115C35A
GCI115C50A
GCI140C50A

GCl045C25B
GCI070C30B
GCI070C40B
GCIl0S0C30B
GClogocs0B
GCI115C35B
GCI115C50B
GCl140C50B

P9898209F
P9898210F
P9898211F
P9898212F
P9898213F
© P9898214F
P9898215F
P9898216F

P1106601F
P1106602F
P1106603F
P1106604F
P1106605F
P1106606F
P1106607F
P1106608F

1| 1045

Furnace Type

I: Induced Draft 78% Eff.

GCIl045D25A P1155301F
GCIl070D35A P1155302F
GCIOS0D30A P1155304F
GCI090D50A P1155305F
GCI115D35A P1155306F
GCI115D50A P1155307F
GCH40D50A P1155308F
GCIl045X25A P1155309F
GCI070X35A P1155310F
GCI090X30A P1155311F
GCI090X50A P1155312F
GCI115X35A P1155313F
GCI115X50A P1155314F
GCI140X50A P1155315A

l Design Series

|A: Initial Design

Airflow Capability

25:
30:
35:
40:
50:

2.5 Tons
3.0Tons
3.5 Tons
4.0 Tons
5.0 Tons

Feature Designator

B: Standard Ignition Control
C: Canadian/Common Vent
D: Integrated Ignition Control
E: Canadian/Common Vent

Nominal Input

045:
070:
090:
115:

45,000 Btuh
70,000 Btuh
90,000 Btuh
115,000 Btuh
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" PRODUCT IDENTIFICATION -

FOR YOUR SAFETY READ BEFORE OPERATING.

4\ WARNING |

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

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

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

WHAT TO DO IF YOU SMELL GAS INDOORS:

If the odor is FAINT:
- Open windows and doors.
- Call your gas company immediately.
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.
- Ifyou cannot reach the gas company, call the fire
department.

C. Use only your hand to push in or turn the gas control
knob. Neverusetools. Ifthe knob will not pushinortumn
by hand, don't try to repair it, call a qualified service
technician. Force or attempted repair may resutlt in a
fire or explosion.

D. Do not use this appliance if any part has been under
water. Immediately call aqualified service technicianto
inspect the appliance and to replace any part of the
control system and any gas control which has been
under water.

OPERATING INSTRUCTIONS

1. STOP! Readthe safety information above onthispage.

2. Set the thermostat to lowest setting.

3.  Tum off all electric power to the appliance.

6 Rev. 1

4. Thisappliance is equipped with anignition device which
automatically lights the burner. DO NOT try to lightthe
burnerby hand.

5. Tumthe gas controlknob clockwise /\{to "OFF" posi-
tion. Do notforce.

\ 4

q \
g - MANUAL GAS KNOB

GAS INLET

SHOWN IN “ON*
POSITION

6. Wait five (5) minutes to clear out any gas. If you then
smell gas, STOP! Follow "B" in the safety information
above on this label. Ifyou don't smellgas, go to the next
step.

7. Tum gas control knob counterclockwise W\to "ON",

8. Replace control access panel.

9. Tum on all electric power to the appliance.

10. Set thermostat to desired setting.

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

TO TURN OFF APPLIANCE

1.  Set the thermostat to lowest setting.

2.  Tum off all electric power to the appliance if service is
to be performed.

3. Tum the gas control knob clockwise 7 to "OFF"
position. Do not force.

4. Replace control access panel.



| PRODUCT IDENTIFICATION
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UPFLOWFURNACE DIMENSIONS

JA/;CDE

GUI045 | 161/2'| 15 | 61/8 | 101/2 | 25/16
GUI070 20@ 15 | 61/8 | 101/2| 25116
GUISO | 4172 | 19 | 818 | 1412 | 2516
GUIT15 | 241/2| 23 | 101/8| 1812 |213/16
GUI40 | 24 112 23J 101/8 | 181/2 |2 13116

|0 |W (WM

CLEARANCES TO COMBUSTIBLE SURFACES
GUI & GCI MODEL FURNACES

UPFLOW COUNTERFLOW

FRONT 6 6
LEFT SIDE 1 1
RIGHT SIDE 2™ 6"
REAR 0 0
TOP i 1 0
FLUE 6 6"
FLOOR Cc NC**

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. CFSB16,20, OR 24

Countertlow Filter Cabinet

COUNTERFLOW FILTER CABINET

FILTER| USED ON
KIT MODEL A B C D E

CFC16 |GCl045,070|151/8| 20 1/2| 9 1/2 | 135/8| 1815/16

CFC20 |GCl090x30 |191/8|201/2| 91/2 |17 5/8| 1845/16
CFC24 |GCI115, 140 | 23 1/8| 20 1/2| 91/2 |21 5/8 1815/16

CFC20D GCI090x50 |191/8/20 1/2| 9 1/2 | 17 5/8| 1815116

ACCESSIBILITY CLEARANCES (MINIMUM)
36" at front is required for servicing or cleaning.
NOTE: In all cases accessiblility clearance shall
take precedence over clearances from the enclo-

sure where accessibility clearances are greater.

All dmensions given in inches.
7 Rev. 1



PRODUCT IDENTIFICATION -
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COUNTERFLOW FURNACE DIMENSIONS
A B‘r c D
GClo45 | 1612 | 1514 | 141516| 3
GCI070 | 1612 | 151/4 |141516| 3
GCI0%0 | 201/2 | 1914 | 1815/16| 3
GCH15 | 24122 | 231/4 | 2215116 4°
GCI140 | 241/2 | 231/4 | 221516 4"

* Requires 3" - 4" adapter supplied with furnace

W VOLTAGE =

<

OPENI

18 3/4 ———-”4— 3/4

SUB BASE
GASKET ROOR
17 MHN. PLENUM
¥ PLENUM
DucT
X% F-:—"rl %
[ 3 A" A
FRONT YEW 8
SIDE VEW
COUNTERFLOW SUBBASE
FILTER | USEDON
KIT MODEL A B |(¢c| P E |F] G
CFSB16 | GCI045,070 | 18916 | 233/4 | 20 | 1712 | 1612 | 15 | 11182
CFSB20 | GCI0%0 189/16 | 233/4 | 20 | 21122 | 2012 | 19 | 11182
CFSB24 | GCI115, 140 | 189/16 | 233/4 | 20 | 24172 | 24172 | 23 | 11132
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CLEARANCES TO COMBUSTIBLE SURFACES
GSI MODEL FURNACES

HORIZONTAL HORIZONTAL UPFLOW

LEFT RIGHT

FRONT Alcove Alcove Alcove
RIGHT 6 12 2"
LEFT ) 12 6 1
REAR 0 0 0
TOP 6 6 o]
FLUE 6* 6" 6"
FLOOR (o c c

C = COMBUSTIBLE FLOOR (WOOD ONLY)
* = MAY BE 1" WHEN TYPE B VENT IS USED.

.o CLEARANCE FOR GSI045x25A, GSI070x35A ONLY (MAY
BE 1* WHEN TYPE B IS USED.) ALL OTHERS MAY BE 1~

PRODUCT IDENTIFICATION

HORIZONTAL FURNACE DIMENSIONS
A B C D E F
GSI045 | 161/21 15 | 61/8 |1415/16| 2516 3
GSI070 | 161/2| 15 | 61/8 |1415/16| 25/16 | 3
GSi080 | 201/2) 19 | 81/8 |1815/16) 2516 3
GSI115 | 241/2| 23 | 10 1/8 |22 15/16|213/16| 4
GSI140 | 241/2| 23 | 101/8 |22 15/16|213/16| 4
Nlt——C——P
4
4
Ud
B8
FILTER
o 4

Horizontal Filter Cabinet

HORIZONTAL FILTER CABINET

KIT

FILTER| USED ON

MODEL A B C D E

HFC16 |GSl045, 070 |151/8|20 3/8| 13 1/4/135/8|18 15/16

HFC20 [GSI090 191/8|203/8| 13 1/4|/ 17 5/8|18 15/16

HFC24 |GSI115, 140 |231/8[/20 3/8| 13 1/4J 215/8/18 15/16
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FURNACE SPECIFICATIONS :

GBI045A | GBIO70A | GBIO70A | GBIOSOA | GBIO90A | GBI115A | GBI115A | GBI140A
MODEL 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) f15,000 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 (wc) .10-.50 .12- .50 J12- 50 15-.50 .15-.50 .20-.50 20-.50 .20-.50
TEMPERATURE RISE °F 25-55 30-60 30-60 35-65 35-65 35-65 35-65 40-70
BLOWER WHEEL (D" x W*) 9x8 10x8 10x8 10x8 10x 10 10x10 10x10 10x10
BLOWER HORSEPOWER 1/4 1/3 12 13 3/4 12 3/4 3/4
BLOWER SPEEDS 3 4 4 4 4 4 3 4
FULL LOAD AMPS 10.1 13.6 15.6 13.6 177 15.6 17.2 172
TRANSFORMER (VA) 40 40 40 40 40 40 40 40
HEAT ANTICIPATOR 07 07 07 07 07 07 07 07
LIMIT SETTING °F 220 240 260 190 210 21 0 200 210
AUXILIARY LIMIT °F 160 160 160 160 160 160 160 160
FAN DELAY ON 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs.
OFF HEATING 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs.
OFF COOLING 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs.
GAS SUPPLY PRESS (Nat/LP) 7"/11° 7"/11° 7°/11° 7' /11" 7'/ 11 7" /11" 7" /11 77111
MANIFOLD PRESS (Nat/LP) 35"/10° 3.5°/10" 35°/10" 3.5°/10" 35"/10" 35°/10" 35°/10" 3.5"/10°
ORIFICE SIZE (Nat/LP) #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 /#54 #43 /1 #54
NUMBER OF BURNERS 2 3 3 4 4 5 5 6
FILTER TYPE - Pemmanent | Pemmanent | Pemmanent | Pemanent | Pemanent | Permanent | Permanent Permmanent
FILTER SIZE 16x25x1 | 16x25x1 | 16x25x1 | 16x25x1 16x25x1 | 16x25x1 | 16x25x1 16x25x1
NUMBER OF FILTERS 1 1 2 1 2 1 2 2
NET WEIGHT Ibs. 145 161 161 178 178 196 196 206

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

to propane gas.

2. Forelevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The funace

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.

10 Rev. 1
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| FURNACE SPECIFICATIONS

MODEL GUI045B | GUIO70B | GUI070B | GUIOSOB | GUI0S0B | GUI115B | GUI115B | GUI140B | GUI140B
/C25A/B | /C30A/B | /C4A0A/B | /C30A/B | /C50A/B | /C35A/B | /C50A/B | /C35A/B | /CS0A/B
BTUH INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000 140,000
OUTPUT (US) 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 81,0'00 103,500 103,500 126,000 126,000
QOUTPUT (CAN) 32,400 49,770 49,770 63,180 63,180 81,760 81,760 100,170 100,170
RATED EXT. STATIC (wc) 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5
TEMPERATURE RISE °F 35-65 35-65 35-65 45-75 35-65 40-70 45-75 45-75 45-75
BLOWER WHEEL (D" x W) 9x8 10x8 10x8 10x8 10x10 10x10 10x10 “10x 10 10x10
BLOWER HORSEPOWER 13 1/3 12 1/3 3/4 12 3/4 3/4 3/4
BLOWER SPEEI_DS 3 4 4 4 4 4 3 4 3
FULL LOAD AMPS 101 13.6 156 13.6 177 15.6 172 15.6 172
TRANSFORMER (VA) 40 40 40 40 40 40 40 40 40
HEAT ANTICIPATOR 0.8 0.8 0.8 0.8 0.8 0.8 08 0.8 0.8
LIMIT SETTING °F 230 200 200 200 200 200 200 200 200
AUXILIARY LIMIT °F N/A N/A N/A N/A N/A N/A N/A N/A N/A
VENT SAFETY SW. (CAN.) 250 250 250 250 250 250 275 275 275
FAN SW. SETTING ON 125 125 125 125 125 125 125 125 126
OFF 110 110 110 110 110 110 110 110 110
GAS SUPPLY PRESS (NatLP)| 7°/11" 7" /11" 7"/11" 7"/ 11 7° /11" 7°/11" 711" 7"/ 11° 7" /11"
MANIFOLD PRESS (Nat/LP) 35"/10" | 35°/10" | 35"/10" | 35"/10" | 35"/10" | 35"/10*| 35"/10" | 85"/10" | 35"/10"
ORIFICE SIZE (Nat/LP) #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54
NUMBER OF BURNERS 2 3 3 4 4 5 5 6 6
FILTER TYPE - Permmanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent
FILTER SIZE 16x25x1| 16 x25x1 | 16x25x1| 16 x25x 1| 16x25x1]| 16 x25x 1| 16 x25x1| 16 x25x1| 16x25x 1
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 fumaces 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 fumace
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 -

MODEL GUI045 | GUIO70 | GUIO70 | GUIO90 | GUIO90 | GUI15 | GUI115 | GUI140 | GUI140
D/E/X25A| D/E/X30A| D/E/X40A| D/E/X30A| D/XS0A |D/E/X35A| D/XS0A |D/E/X35A| D/E/X50A
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 (wc) .10-.50 Jd2-.50 12-.50 .15-.50 .15-.50 .20-.50 20-.50 20-.50 .20 - .50
TEMPERATURE RISE °F 35-65 35-65 35-65 45-75 35-65 40-70 45-75 45-75 45-75
BLOWER WHEEL (D" xW®) 9x8 10x8 10x8 10x8 10x10 10x10 10x10 10x10 10x10
BLOWER HORSEPOWER 1/4 1/3 1/2 1/3 3/4 1/2 3/4 12 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 15.6 172 15.6 17.2
TRANSFORMER (VA) 40 40 40 - 40 40 40 40 40 40
HEAT ANTICIPATOR 0.7 07 07 07 07 07 07 07 0.7
LIMIT SETTING °F 270 240 250 200 220 230 240 220 220
AUXILIARY LIMIT °F N/A N/A N/A N/A N/A N/A N/A N/A N/A
FAN DELAY ON 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs.
OFF HEATING 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs.
OFF COOLING 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs.
GAS SUPPLY PRESS (NavLP)| 7°/11" 7°/11" 7°/11° 7" /11" 7'/ 11" 7°/11" 7" /11" 7" /11" 7" /11"
MANIFOLD PRESS (Nat/LP) 35"/10"| 35"/10" | 35"/10" | 35*/10" | 3.5"/10" | 35"/10*| 8.5"/10" | 835"/10° | 3.5"*/10"
ORIFICE SIZE (Nat/LP) #43 /#54 | #43/#54 | #43/#54 | #43/#54 | #43/4#54 #43 /#54 | #43/#54 | #43/#54 | #43/#54
NUMBER OF BURNERS 2 3 3 4 4 5 5 6 6
FILTER TYPE - Pemanent | Permanent | Permanent | Permanent | Permanent | Permanent | Pemrnanent | Permanent | Permanent
FILTER SIZE 16x25x1|16x25x1| 16 x25x 1| 16x25x1| 16 x25x1| 16x25x1]| 16 x25x 1| 16Xx25x1| 16 x25x 1
NUMBER OF FILTERS 1 1 2 1 2 1 2 1 2
NET WEIGHT Ibs. 132 148 148 160 160 178 178 188 188

1. Thesefumaces are manufactured for natural gas operation. Optional LP Conversion Kits are available to convert

to propane gas.

2. Forelevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The fumace
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 oufput.

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

GCI045B/ [ GCI070B/] GCI070B/| GCI090B/| GCI090B/| GCI115B/] GCH 15B/] GCI140B/
MODELS c25A/8 | C30A/B | ca0A/B | C30A/B | c50AB | C35A/B | Cs0A/B | cs0a/B
BTUH INPUT (U.S.) 45,000 70,000 70,000 80,000 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 90,000 115,000 115,000 140,000
OUTPUT (CAN) 37,350 58,100 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 (wc) 2-5 2-5 2-5 2-5 2-5 2-5 2-.5 2-5
TEMPERATURE RISE °F 35-65 35-65 35-65 45-75 35-65 40-70 45-75 45-75
BLOWER WHEEL (D" x W*") 9x8 10x8 11x8 10x8 11x10 10x 10 11X16 11x10
BLOWER HORSEPOWER 1/4 1/3 1/2 1/3 3/4 12 3/4 3/4
BLOWER SPEEDS 3 4 3 4 4 4 4 4
FULL LOAD AMPS 101 13.8 147 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 0.8 0.8 08 0.8
LIMIT SETTING °F 250 200 200 180 250 200 200 200
AUXILIARY LIMIT °F 160 160 140 160 140 160 140 140
VENT SAFETY SW. (Can.) °F 200 225 250 250 250 200 200 225
FAN SW. SETTING ON 125 - 12% 125 125 125 125 125 125
OFF 110 110 110 110 110 110 110 110
GAS SUPPLY PRESS (Nat/LP) 7 /11 7/ 11t 7 /11" 711" 7° /11" 7 /11" 7111t 71
MANIFOLD PRESS (Nat/LP) 35"/10° 3.5"/10" 35"/10" 3.5"/10" 35"/10° 35"/10" 3.5"/10" 3.5"/10°
ORIFICE SIZE (NAT/LP) #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 ] #54 #43/ #54 #43 / #54
NUMBER OF BURNERS 2 3 3 4 4 5 5 6
FILTER TYPE Pemanent Permanent | Permanent | Permmanent | Permanent | Permanent | Permanent | Pemmanent
FILTER SIZE 16x25x 1 16x25x 1 16x25x 1 16x25x1 16x25x1 | 16x25x1 16x25x1 16x25x1
NUMBER OF FILTERS
NET WEIGHT Ibs. 131 147 147 159 159 177 177 206

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

to propane gas.

2. Forelevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The fumace
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 duting preheat cycle.
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FURNACE SPECIFICATIONS :

MODEL GCIl045 GCIl070 GCl090 GCI090 GCI115_ GCI115 GCl140
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 N/A
HIGH ALT. 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 N/A
RATED EXT. STATIC (wc) .10-.50 12-.50 .15-.50 .15-.50 .20-.50 .20-.50 .20-.50
TEMPERATURE RISE °F 25-55 35-65 45-75 35-65 40-70 45-75 45-75
BLOWER WHEEL (D* x W*) 9X8 10X7 10X8 11X8 10X 10 11 X8 11X8
BLOWER HORSEPOWER 1/4 12 13 3/4 1/2 3/4 3/4
BLOWER SPEEDS 3 4 4 4 4 4 4
FULL LOAD AMPS 4.2 7.6 7.9 115 95 . 115 115
TRANSFORMER (VA) 40 40 40 40 40 40 40
HEAT ANTICIPATOR 0.7 0.7 0.7 0.7 07 07 0.7
LIMIT SETTING °F 250 220 210 200 230 190 170
AUXILIARY LIMIT °F 160 160 160 160 160 160 160
FAN DELAY ON 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs.
OFF HEATING 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs.
OFF COOLING 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs.
GAS SUPPLY PRESS (Nat/LP) 7"/ 11" 7 /11" 7/ 11" 7"/ 11" 711" 7' /11" 7" /11"
MANIFOLD PRESS (Nat/LP) 3.5"/10" 35"/10" 35"/10° 35"/10" 35*/10° 3.5/10° 3.5*/10°
ORIFICE SIZE (Nat/LP) #43 / #54 #43 | #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54
NUMBER OF BURNERS 2 3 4 4 5 5 6
FILTER TYPE - Pemanent Pemanent Permmanent Pemanent Pemmanent Pemanent Permanent
FILTER SIZE 16x25x1 16x25x1 16x25x 1 16x25x1 16x25x1 16x25x1 16 x25x1
NUMBER OF FILTERS 2 2 2 2 2 2 2
NET WEIGHT Ibs. 131 147 159 159 177 177 187

1. These fumaces are manufactured for natural gas operation. Optional LP Conversion Kits are available toconvert

to propane gas.

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

3. Thetotal 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 equat 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

GSI045B | GSI070B | GSI070B | GSI090B | GS1090B | GSI115B | GSI115B | GSI1140B
MODELS 25A/B | 30A/B | 40A/B | 30A/B | 50A/B | 35A/B | 50A/B | 50A/B
BTUH INPUT (U.S.) 45,000 70,000 70,000 90,000 90,000 115,000 115,000 140,000
QUTPUT (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) - - - - - - - -
QUTPUT {CAN) - - - - - - - -
RATED EXT. STATIC (wc) 2-5 2-5 2-5 2-5 2-.5 2-5 2-5 2-5
TEMPERATURE RISE °F 35-65 35-65 35-55 45 -75 35-65 40-70 45-75 45-75
BLOWER WHEEL (D" x W") g9x8 10x8 11x8 10x8 11x10 10x 10 11x10 11x10
BLOWER HORSEPOWER 1/4 1/3 12 1/3 3/4 12 3/4 3/4
BLOWER SPEEDS 3 4 3 4 4 4 4 4
FULL LOAD AMPS 10.1 13.8 14.7 13.8 174 149 174 174
TRANSFORMER (VA) 40 40 40 40 40 40 40 40
HEAT ANTICIPATOR 08 0.8 0.8 Q.8 0.8 0.8 0.8 08
LIMIT SETTING °F 230 200 200 180 230 200 250 200
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 (NavLP)| 7/ 11" 7'/ 11 7011 711 /11 7711 7"/ 11" 7711
MANIFOLD PRESS (Nat/LP) 35"/10" 3.5"/10" 35"/10" 35"/10" 35"/10" 35"/10° 3.5“/10" 35"/10"
ORIFICE SIZE (NAT/LP) #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54 #43 / #54
NUMBER OF BURNERS 2 3 3 4 4 5 5 6
FILTER TYPE Permanent | Permanent | Pemmanent | Pemanent | Permanent | Permanent | Permanent | Permanent
FILTER SIZE 16 x25x1 16 x25x 1 16x25x1 16x25x1 16 x25x 1 16x25x1 16 x25 x 1 16x25x1
NUMBER OF FILTERS - - - - - - - -
NET WEIGHT Ibs. 132 147 147 159 159 177 177 187

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

to propane gas.

2. Forelevations above 2000 ft. the rating should be reduced by 4% for each 1000 ft. above sea level. The fumace

must not be derated, orifice changes should only be made if necessary for altitude.

3. Thetotal heat loss from the structure as expressed in TOTAL BTU/MR 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.

15Rev. 1




FURNACE SPECIFICATIONS

EL GSI045 | GSI1070 | GSI070 | GSI070 | GSI0S0 | GSI0g0 | GSI115 | GSIH115 | GSHH40
MOD D25A | D30A | D35A | DaoA | D3oA | DsoA | D3sA | DsoA | DsoA
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 NA NA 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 (wc) .10-.50 12-.50 12-.50 12- .50 .15-.50 .15-.50 .20-.50 .20-.50 .20-.50
TEMPERATURE RISE °F 35-65 35-65 35-65 '35-65 45-75 35-65 40-70 45-75 45-75
BLOWER WHEEL (D" x W*") 9X8 10X8 10X7 11X8 10X8 11X8 10X 10 11X8 11X8
BLOWER HORSEPOWER 1/4 1/3 12 1/2 13 3/4 1/2 3/4 3/4
BLOWER SPEEDS 3 4 4 3 4 4 4 4 4 -
FULL LOAD AMPS 42 79 7.6 102 79 1.5 95 115 115
TRANSFORMER (VA) 40 40 40 - 40 40 40 40 40 40
HEAT ANTICIPATOR 0.7 0.7 07 07 07 0.7 0.7 07 0.7
LIMIT SETTING °F 260 210 240 200 200 200 , 220 180 170
AUXILIARY LIMIT °F 160 160 160 160 160 160 160 160 160
FAN DELAY ON 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs. 30 secs.
OFF HEATING 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs. 90 secs.
OFF COOLING 45 secs. 45 secs. 45 secs. | 45 secs. 45 secs. 45 secs. 45 secs. 45 secs. 45 secs.
GAS SUPPLY PRESS (Nat/LP)| 7"/11* 7" /11 7"/ 11° 7' /11" 7"/ 11" 7" /11" 7'/ 11" 711" 7/ 11"
MANIFOLD PRESS (Nat/LP) 35"/10" | 3.5*/10 | 3.5*/10*| 85*/10" | 35*/10*| 35"/10" | 3.5"/10"| 35"/10" | 85"/10"
ORIFICE SIZE (Nat/LP) #43 /#54 | #43 /454 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54 | #43/#54
NUMBER OF BURNERS 2 3 3 3 4 4 5 5 6
FILTER TYPE - Permanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent | Permanent
FILTER SIZE 16x25x1|16X25X 1] 16 x25x1|16x25x1| 16x25x1| 16x25x1] 16 x25x1|16x25x 1| 16 x25x%x 1
NUMBER OF FILTERS 1 1 1 1 1 2 1 2 2
NET WEIGHT Ibs. 132 147 147 147 159 159 177 177 187

1. These fumaces are manufactured for natural gas operation. Optional LP Conversion Kits are available toconvert

to propane gas.

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

3. Thetotal 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. GLIDE" 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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BLOWER PERFORMANCE SPECIFICATIONS

MODEL | MOTOR = - Exterginl Static Pre:zure, Inches;v‘:later Colurr:)n7
SPEED i - - : -
cFM | Riss | cFM | Rise | CFM | Rise | CFM | Rise
GUIodsx2sx | LO | 690 | 49 | 675 | 50 | es0 | 51 | 640 | 53
GBIo45A25A | MED | 965 | a5 | 950 | 36 | 915 | 37 | 875 | =0
H | 1240 ] 27 | 1170 ] 20 | 1100 | 31 | 100 | 32
o | 75| - 720 - |00 | - 675 | -
GUIo7ox30x | MLO | 935 | 56 | 920 | 57 | 900 | 58 | 865 | -
GBIO70A30A | MED | 1190 | 44 | 1150 | 46 | 1115 | 47 | 1065 | 49
Hi_ | 1470 | 35 | 1410 | 37 | 1345 | 30 | 1275 | 41
Lo | 1135 | 46 | 1135 | 46 | 1130 | 48 | 1125 | 47
GUIO70x40x | M-LO | 1340 | 30 | 1335 | 39 | 1325 | 40 | 1300 | 40
GBIO70A40A | MED | 1570 | 33 | 1560 | 34 [ 1525 | 34 | 1485 | 35
Hi . 18es] - |18ss] - [1775)] - | 1700 | 31
Lo | 80| - | s - | s00 - |-
GUIo9ox30x | MLO | 910 | 73 | 900 | 74 | s70 - 840 | -
MED | 1120 60 | 1080 | € | 1050 | €3 | 1010 | €6
Hi_| 1305 | 48 | 1335 | 50 | 1275 | 52 | 1220 | 55
o |9 | - |1005] - | ess - %85 | -
GBI0S0A30A | MLO | 1300 | 52 | 1275 | 53 | 1235 | s5 | 1185 | &7
MED | 1460 | 46 | 1415 | 48 | 1355 | s0 | 1200 | 52
Hi | 1560 | 43 | 1495 | 45 | 1430 | 47 | 1365 | 49
Lo | 1230 | 55 | 1220 | 55 | 1210| 56 | 1200 | 56
GUIoSOxS0x | M-LO | 1530 | 44 | 1525 | 44 | 1520 | 44 | 1515 | 45
GBI0S0AS0A | MED | 1770 | 38 | 1770 ] 38 | 1755 | 38 | 1725 | 39
H | 2330 - | 2280 - |20 | - [2125] -
o |1s| - |1ms| - J1so]| - | 11| -
GUI1Sx3sx | MLO | 1410 | 61 | 1400 | 62 | 1375 | 63 | 1350 | &4
GBI115A35A | MED | 1655 | 52 | 1645 | 52 [ 1620 | 53 | 1575 | 55
HI | 2000 | 43 | 1950 | 44 | 1875 | 46 | 1800 | 48
GUI 15x50x o | 153 56 | 1520 57 | 1500} 58 | 1475 | ss
GBI115A50A | MED | 1730 | s0 | 1720 | s0 | 1700 | 51 | 1675 | st
Hi | 2375 | 36 | 2275 | 38 | 2200 | 39 | 2125 | 41
o |1eo| - [11s0] - |1as| - | 1124]| -
GUH4ox3sx | MLo | 1330 | - |1s15| - |12e5] - | 1275
MED | 1585 | 65 | 1560 | 66 | 1525 | 68 | 1475 | 70
Hi_| 1930 | 54 | 1875 ] s5 | 1835 | 57 | 1750 | 50
‘Lo | 1400 | 70 | 1470 71 [14s0| 72 | 1425]
GUI140x50x | MED | 1660 | 62 | 1650 | 63 | 1635 | 63 | 1625 | 64
Hi | 2200 | - | 2230 | 47 | 2130 | 49 | 2050 | 51
Lo | 1475 - | 1460 - |1440]| - | 130%0]| -
GBI140A50A | MLO | 1710 | 61 | 1675 | 63 [ 1635 | 64 | 1580 | 68
MED | 1930 | 54 | 1880 | 56 | 1815 | 58 | 1750 | &0
HI | 2200 | 46 | 2225 | 47 | 2120 | 50 | 2000 | 53

1. CFMin chartis with filter(s) as shipped with furnaca. Iffumace is shipped with two side air retum filters, this chartassumes both filters areinstalled.
2. INSTALLATION IS TO BE ADJUSTED TO OBTAIN TEMPERATURE RISE WITHIN THE RANGE SPECIFIED ON THE RATING PLATE.
3. The chartis for information only. For satisfactory operation, extemal static pressure not exceed value shown on rating plate. The shaded area
indicates ranges in excess of maximum extemal static pressure allowed when heating.
4. Theabovechartisfor U.S. furnacesinstalled at0-2000 feet. Athigher altitudes, aproperly derated unitwill have approximatsly the sametemperawre
rise at a particular CFM, while the ESP at that CFM will be lower.
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BLOWER PERFORMANCE SPECIFICATIONS

R

MOTOR

External Static Pressure, Inches Water Colurmnn

MODEL SPEED 02 0.3 04 0.5 0.6 0.7 0.8
CFM | Rise | CFM | Rise | CFM | Rise | CFM
LO 730 46 730 | 46 700 48 675
GCI045x25x MED 915 36 900 37 870 38 825
Hi 1220 27 1160 27 1090 31 1015
LO 740 - 730 - 700 - 675
GCIl070B/C30x | M-LO 970 53 950 55 920 56 890
MED | 1265 4 1220 43 1175 55 1125
Hi 1530 - 1465 - 1400 37 1330
LO 860 61 850 62 840 62 830
GCI070D/X35x [ M-LO | 1060 49 1050 50 1040 50 1030
MED | 1360 38 1350 39 1325 39 1275
HI 1660 - 1610 - 1550 - 1490
LO 1050 49 1040 50 1025 51 1000
GCI070B/C40 | MED | 1525 - 1490 35 1455 36 1410
Hi 1845 - 1790 - 1715 - 1660
Lo 740 - 730 - 700 - 675
GCl090x30x M-LO 960 69 940 71 900 74 865
MED | 1220 55 1170 57 1120 60 1065
H | 1420 | 47 | 1350 | 49 | 1285 | 52 [ 1205
LO 1525 44 1475 45 1400 48 1350
GCl090B/C50x | M-LO | 1745 38 1690 39 1625 M1 1565
MED | 1955 - 1900 - 1820 37 1760
HI 2210 - 2150 - 2070 - 2000
LO 1220 56 1190 57 1170 58 1160
GCI090D/X50x | M-LO | 1425 48 1415 48 1330 49 1370
MED | 1650 41 1635 42 1630 42 1600
Hi 2260 - 2230 - 2140 - 2085
LO 1060 - 1050 - 1040 - 1000
GCI115x35x M-LO | 1260 68 1250 68 1220 - 1200
MED | 1580 54 1560 55 1510 56 1460
Hl 1920 44 1835 46 1760 48 1670
LO 1380 62 1360 63 1335 64 1300
GCI115B/C50x | M-LO | 1610 53 1570 54 1540 55 1490
MED | 1890 - 1860 46 1800 47 1750
HI 2260 - 2200 - 2125 - 2050
LO 1240 71 1230 71 1190 74 1170
GCI115D/X50x | M-LO | 1470 60 1435 61 1415 62 1380
MED | 1700 52 1670 53 1655 53 1630
Hi 2280 - 2240 - 2175 - 2095
LO 1315 - 1280 - 1240 - 1200
GCI140B/C50x | M-LO [ 1560 66 1515 68 1475 70 1425
MED 1815 57 1770 59 1715 60 1660
HI 2340 - 2265 46 2200 47 2100
LO 1250 - 1245 - 1235 - 1225
GCI140D/X50x | M-LO | 1465 72 1460 73 1450 73 1430
MED | 1690 63 1675 63 1655 64 1640
HI 2180 49 2125 50 2060 52 2030
1. CFMinchartis withfilter(s) as shipped with fumace. Iffurnace is shipped with two side air returnfilters, this chart assumnes 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 extemal static pressure allowed when heating.
4. TheabovechartisforU.S.fumacesinstalledat0-2000feet. Athigheraltitudes, a properly derated unitwillhave 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

External Static Pressure, Inches Water Column ,
0.2 0.3 0.4 0.5 0.6 0.7 0.8

CFM | Rise | CFM | Rise | CFM | Rise | CFM

MOTOR

MODEL | speep

LO 730 46 730 46 700 48 675
GSI045x25x MED 915 36 900 37 870 38 825
Hi 1220 - 1160 - 1080 - 1015

LO 740 - 730 - 700 675
GSI070B30x M-LO 970 53 950 55 920 890
MED 1265 11 1220 43 1175 1125

Hi 1530 - 1465 - 1400 1330

LO 620 - 610 - 590 570

MED 1240 42 1200 43 1160 1120
Hi 1580 3 1520 - 1450 1360

56

44

37
GS1070D30x M-LO 890 58 880 59 850 61 720

45

36

62

LO 830 61 825 62 820 815
GS1070D35x M-LO | 1085 47 1080 47 1070 47 1060

MED 1365 37 1360 37 | 1320 38 1290

Hi 1620 - 1565 - 1515 - 1450

LO 1050 49 1040 50 1025 51 1000

GS1070B40x MED 1525 - 1490 35 1455 36 1410
HI 1845 1790 - 1715 - 1660

LO 1170 1160 45 1130 46 1100

GS1070D40x MED 1570 1520 - 1460 - 1380
Hi 1560 1670 - 1610 - 1520

Lo 740 730 700 675

GSI090x30x M-LO 960
MED 1220
Hi 1420

71 900
1170 57 1120
1350 49 1285

865
1085
1225

tlagag gz
3

74
60
52
Lo 1525 1475 | 45 | 1400 | 48 | 1350
GSI090B50x | M-LO | 1745 | 38 | 1690 | 39 | 1625 | 41 1565
MED [ 19585 - 1900 - 1820 | 37 1760
HI 2210 - 2150 - 2070 - 2000
Lo 1290 [ 52 [ 1280 | 52 | 1255 | 54 1235
GSI090D50x | M-LO | 1500 | 45 | 1490 | 45 | 1460 | 46 1435
MED | 1760 | 38 | 1725 | 39 | 1690 | 40 1645
HI 2165 - 2110 - 2040 - 1860
LO 1060 - 1050 - 1040 - 1000
GSI115x35x | M-LO | 1260 | 68 | 1250 | 68 | 1220 - 1200
MED | 1580 | 54 | 1560 | 55 | 1510 | 56 1460
HI 1920 | 44 | 1835 | 46 | 1760 | 48 1670
LO 1380 | 62 | 1360 | 63 | 1335 | 64 | 1300
GSH15B50x | M-LO | 1610 | 53 | 1570 | 54 | 1540 | 55 1490
MED | 1890 - 1860 | 46 | 1800 | 47 | 1750
Hi 2260 - 2200 - 2125 - 2050
LO 13256 | 65 | 1300 | 67 | 1280 | 68 1250
GSi115D50x | M-LO | 1560 | 56 | 1525 | 57 | 1500 | 58 | 1470
MED | 1800 | 48 | 1775 | 49 | 1745 | S0 1700
HI 2285 - 2220 - 2150 - 2080
Lo 1315 - 1280 - 1240 - 1200

GS1140B50x M-LO | 1560 66 1515 68 1475 70 1425
MED 1815 57 1770 59 1715 60 1660
HI 2340 - 2265 46 2200 47 2100

LO 1290 - 1270 - 1260 - 1235
GSI140D50A | M-LO | 1510 69 1500 70 1460 70 1445
MED 1780 59 1760 60 1725 61 1680

Hi 2315 - 2240 47 2170 48 2100

1. CFMinchartis withfilter(s) as shipped with furnace. If fumace is shipped with two side air retum filters, this chartassumes 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, extemnal static pressure not exceed value shown on rafing plate. The shaded area
indicates ranges in excess of maximum extemal static pressure allowed when heating.
4. TheabovechartisforU.S. fumacesinstalled at0-2000feet. Athigheraltitudes, a propery derated unit will have approximately the same temperature
rise at a particutar CFM, while the ESP at that CFM will be lower.
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BLOWER PERFORMANCE SPECIFICATIONS
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COMBUSTION AND VENTILATION AIR

A WARNING

PROPERTY DAMAGE, BODILY INJURY, OR DEATH
MAY OCCURIF THE FURNACE AND ANY OTHER FUEL-
BURNING APPLIANCES ARE NOT PROVIDED WITH
ENOUGHFRESH 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, efc.) 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 outdoors
such as attics or crawl spaces. The following information on
air for combustion and ventilation is reproduced from the
National Fuel Gas 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.
They do not apply to (1) direct vent equipment which is
constructed and installed so that air for combustion is
obtained from the outside atmosphere and all flue gases are
discharged to the outside atmosphere, or (2) enclosed
furnaces which incorporate an integral total enclosure and
use only outside airfor 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 or material,
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) Airrequirements for the operation of exhaustfans, 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,
infiltration 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 per 1,000 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
furnished 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 the 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 within 12inches 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: Each opening
shail have a free area of
not less than one square
inch per 1,000 Btu per
hour of the total input rat-
ing of all equipment in the
enciosure, but not less
than 100 square inches.

B

l WATER

FURNACE [4g ATER

]

Fig. 1. Equipment Located in Confined Spaces; All Air from inside the Build-
ing. See 5.3.3-a.

(b) All Air from Qutdoors: The confined space shall be
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.

1. When directly communicating with the outdoors, 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 2.)

VENTILATION LOUVERS
(sach end of attic)

QUTLET
~n

FURNACE|WATER Note: The inlet and out-

— HEATER let air openings shall
= INLET ' each have a free area of
ALTERNATE ol ar not less than one square
AIR INLET b inch per 4,000 Btu per
| hour of the total input rat-
| ing of all equipment in the
) e = enciosure.
N
VENTILATION LOUVERS FOR
UNHEATED CRAWL SPACE

Figure 2. Equipment located in Confined Spaces; Ali Air from Outdoors - Inlet Air from
Ventilated Crawl Space and Qutlet Air to Ventilated 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.)
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VENTILATION LOUVERS
{each end of attic)

Note: Theinlet and out-
tet air openings shall
each have 3 free area of
not less than one squars
inch per 4,000 Btu per
hour of the total input rat-

S
QUTLET] l
AR

ing of all equipment in the
= enclosure.
WATER
F".’_R.:‘ACE EATER
= M- INLET AIR DUCT
(ends 1 ft. above floor)
a ]
L
— 1

Fig. 3. Equipment Located in Confined Spaces. All Air from Outdoors
Through Ventilated Attic. See 5.3.3-b.

3.  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 totai
input rating of all equipment in the enclosure. (See
Figure 4.)

—

Note: Each air duct
opening shall have a
free area of not less
than one square inch
per 2.000 Btu per
hour of the total input

. rating of all equip-
ment in the en-
closure.*

\

*If the sppliance room is located against an outside wall and the
aic opening icate directly with the outdoors, each opening
shall have a free area of not less than one square inch per 4.000 Bty
per hour of the total input rating of all appliances in the enclosure.
Fig. 4. Equipment Located in Confined Spaces; All Air from Outdoors. See

5.3.3-b.

4.  When ducts are used, they shall be of the same cross-
sectional areaas the free area of the openings to which
they connect. The minimum dimension of rectangular
air ducts shau‘_& ot less than 3 inches.

5.3.4 Specially Engineered Instaliations:

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 designand
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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VENTING

IMPORTANT NOTE TO THE INSTALLER

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

[4A CAUTION]

TO AVOID THEPOSSIBILITIES OF 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 ITEMS WHICH
MAY NOT BE REQUIRED FOR PROPER OPERATION,
. UNDER CERTAIN CONDITIONS

AMANA REFRIGERATION, INC., DOES NOT MAKE ANY
WARRANTY OR REPRESENTATION, EXPRESSED OR
IMPLIED, WITH RESPECT TO THE ACCURACY,
COMPLETENESS OR USEFULNESS OF THE

INFORMATION CONTAINED IN THIS MANUAL. AMANA

HAS PREPARED THISMANUAL INORDER TO PROVIDE
GENERAL INFORMATION AND GUIDELINES
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 OWNER

it is important that you fill out the owner's registration card
and malil it today. When filling in the registration card, be
suretoincludethe model, manufacturing and senal 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.

Keep this literature in a safe place for future reference.

This manual contains information on venting of Air Com-
mand 80 furnaces. Foradditional information oninstallation,
operation, and maintenance of the furnace, consuit the
Installation Manual and User's Informational Manual which
are shipped with the furnace.
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. DEFINITIONS -

(Additional Definitions Located in Appendix A - Venting
Tables)

Ambient Temperature. Thetemperature ofthesurrounding
medium, usually used to referto the temperature of the airin
which a structure is situated or a device operates.

Appliance (Equipment). Any device which utilizes gas as
afuelorraw material to produce light, heat, power, refrigera-
tion or air conditioning.

Chimney. (See also "Gas Vent,"
System.")

One or more passageways, vertical or nearly so, for convey-
ing flue or vent gases to the outside atmosphere.

"Vent" and Venting

a. 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.

b. Masonry Chimney. A field-constructed chimney of
solid masonry units, bricks, stones, listed masonry
chimney units or reinforced portland cernent concrete,
lined with suitable chimney flue liners.

¢. MetalChimney. AField-constructed chimney of metal.

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

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

Condensate ({Condensation). The liquid which separates
froma gas (including flue gas) due to a reductionin tempera-
ture or increase in pressure.

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 fanor
air or steam jet or other mechanical means.

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

N



VENTING

Draft Hood. A device built into an appliance, or made a part
of the vent connector from an appliance, which is designed
to (1) provide for the 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 of the
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 o the outlet
of the appliance on a appliance not equipped with a draft
hood.

Flue, Chimney. The passage(s) in achimney forconveying
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. Adevice installedinand made apartofthe
vent which will provide a positive induced draft.

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

Gas Vent. A passageway composed of listed factory-built
components assembled in accordance with the terms of
listing for conveying vent gases from gas appliances or their
vent connectors t0 the outside atmosphere.

a. Type B Gas Vent. A gas vent for venting listed gas
appliances with draft hoods and other Category | gas
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
draft.

Noncombustible Material. For the purpose of this Code,
noncombustible material shall mean material which is not
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.

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 to
permit the ready escape to the atmosphere of the flue
products from the draft hood in the event of no draft,

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 of combustion products as well as
process fumes to the outer air.

Venting System. A continuous open passageway from the
flue collar or draft hood of a gas-burning appliance to the
outside atmosphere for the purpose of removing flue or vent
gases.

Note: A venting system is usually composed of a ventor a
chimney and vent connector(s), if used, assembled to form
the open passageway.

Vented Appliance Categories.

a. Category|l. 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 appropriate nationally recognized appliance
standard.

b. Category ll. 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.

c. Category lll. 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.

d. Category IV. An appliance which operates with a
positive vent pressure and with a vent gastemperature
less than 140°F above its dewpoint, measured at the
entrance to the venting system.

Water Heater. An appliance for supplying hot water for
domestic or commercial purposes.
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VENT CAP
le—— VENT
VENT
VENT CONNECTOR
CONNECTOR ELUE
COLLAR
DRAFT
HOOD
WATER . AR
HEATER —— <— COMMAND
[~ 8o
FURNACE

Fig. 1: Location of Definitions

Il. 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 a water heater. If two or more
induced draft appliances, controlled by separate thermo-
stats or a two stage thermostat, are connected to the same
vent, ONLY the following Air Command 80 Furnaces may be
used:

U.S. or Canada

UPFLOW

GUIO45E25
GUI070E30
GUIO70E40
GUIO90E30
GUIOS0E50
GUI115E35
GUIM15E50
GUI140E35
GUI140E50

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

PERSONAL INJURY HAZARD

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

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.

lll. VENT SIZING EXAMPLES
Example 1

In this first example, we will have a GUIO90 vented alone in
the following application:

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

-We need to determine if these lengths will be acceptable and
what size of vent can be used.

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

GUI090

FIGURE 2




VENTING

When installing a GUIOS0 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" 4"
Height Laterat
H L FAN _NAT| FAN NAT|
() (k) | Min Max Max | Min Max Max
6 0 38 77 45| 59 151 85
2 39 51.36| 60 9% 66
4 NR NR 33( 74 92 &
6 NR NR 31| 83 8 6
8 0 37 83 S0 S8 164 93
2 39 56 39| 59 108 75
5 NR NR 37| 77 12 &
8 NR NR 33| 90 95 &
10 0 37 87 53| ST 174 9
2 39 61 41| 59 117 8o
5 52 56 39| 76 111 76
10 | NR NR 34| 97 100 638
LS 0 36 93 57| S6 190 1L
2 33 69 47| 57 136 93
5 51 63 44| 75 128 86
10 | NR NR 39} 95116 T
1S |NR NR NR|NR NR 72
20 ] 35 9 60| S4 200 118
2 37 74 50| S6 148 99
s 50 68 47 g.m 94
0 (&R M) ) 1D 86
15 NR NR NR|  NR R &
20 [ NR NR NR| NR NR R

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. Reducethelateral run of the single wall vent connector
to 5'from 10'. Looking at Table 2, we can see the range
hereisfrom 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" willworkbecause the FAN Minimum
is 38,000 BTUH and the FAN Maximum is 133,000
BTUH. Comparing this to our 90,000 BTUH input, we
fall within this range and it would be acceptable.

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

Y

3 4" |
Appl
Height Lateral

H L FAN NAT| FAN NAT|
(f)  (fr) | Min Max Max | Min Max Msx
6 0 0 78 46 0 152 86
2 13 51 36 18 97 67

4 21 49 34 | 30 M 64

6 25 46 32 36 91 6%

8 0 0 84 50 0 165 94
2 12 57 40 16 109 75.

5 23 53 38 3210 71

8 28 49 35 | 39 9 66

10 o 0 88 53| -0 175 100

2 12 61 42 17 118 81

5 23 57 40 32113 77

10 30 51 36 41 14 70

15 0 0 %4 58 0 191 112
2 11 69 48 15 136 93

5 | 22 65 45| 30 130 87"

10 29 59 41 40 121 82

15 35 53 37| 48 112..76

20 0 0 97 61 0 202 119
2 10 75 51 14 149 100+

S [ 21 71 48 20 143 96
1012864138 133) 89

15 34 58 40 46 124 84~

20 48 52 35 55 116..78

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.

Sch ic Diag ing ofiset 'in the
common vent saction of the vertical vent.

GUI070

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

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

Let's assume the installer will want to use a single wall vent
connector and Type B vent. For this, we will refer to Table 4.
Usingthistable, read downthetotal vent heightto 15'andread
acrossthe 2 connectorriseto the NAT maximum column. This
value must be equal to or greater than the input of the water
heater. Inthis application, the NAT maximumis 34,000BTUH.
The 35,000 BTUH water heater we have cannot use the 3"
connector.

Vent Connector Capacity

The altematives here wouldbe inincreasethe connectorrise
to 3 feet, at which the NAT maximum is 39,000 BTUH, or
increase the vent connector diameter to 4" at which the NAT
maximum is 63,000 BTUH.

Please note that the horizontal vent connector length should
notexceed 6feet (1'2feet pennchofconnectordlameter) See
note 4 in the Appendix.

Now, we mustdeterminethe fumaceventconnectordiameter.
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 downthe vent heightcolumn (H)toa 15" andthen
acrossthe 3', connectorriserow. Table4tellsusthatasingle
wallvent connector can'tbe used. Itis notrecommended for
3", and a 70,000 BTUH furnace is too small when compared
to the FAN minimum column of 87,000 BTUH at 4". The
alternative for us is to refer to Table 3 for Type B connectors,
and readdownthe connectorheight (H) columnand acrossthe
3'connectoruse (R) row. Read down the connector diameter
columntothe cross-point wherethe FAN maximumis greater
than the BTUH input ofthe furnace. Inthis 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.

A3"to0 4" adapter will be required at the fumace's flue collar.
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Vent Conasctor Capacity -

3 | I
Vet  Connector
Heign Rise
1 n 26 46
2 2 31 55
3 U &4 35 a3 1 e
1 2 4 27| 35 T2 48
: 2 3 44 32| 36 0 7
3 4 47 36| 37 87T &
10 1 2 4 | 4 73 S6
2 B 41 2 36 8 59
3 24 30 31| 37 92 &7
1 2t S0 30| 33 89 S3
2 2 N 3 33 9% &
[—24~»-55 —4012(36_102) 71
Table 3

Finally, we must determine the commonventdiameter. ifboth
single wall and double wallvent connectors are used, suchas
inthis example, the common vent capacity from Table 4 willbe
used. The combined input rating is usedto size the common

‘'vent, in this case 35+ 70 = 105 MBh. Table 4 shows a4"

common vent with a 15footheight has acapacity of 108 MBh.
However, withtwo 90° ebbows inthe commonvent the maximum
capacity must be reducedby 10% for each 90° elbow, oratotal
of 20%. Therefore the 4" common vent istoo small and a5"
diameter willbe checked. 159MBhx .80 =127 MBhmaximum
capacity. Since 127 MBh is greater that 105 MBh, a 5"
common vent willbe adequate.

Common Veat Capacity
¢ s
Vent ) Co
Heighe mbis:
H FAN FAN NAT | FAN FAN NAT
E(ﬂ») oFANoNAT'«NAT:‘I AN SNAT SNAT i
[ ®» 7. 6| 136 113 100 |-
3 % & 71| 151 126 112
] 106 9% % | 163 137 120
35— 100)-—88:1—109(159) 140

As afinal check, we will confirm that the common vent is not
toobigforthe furnace. Rule 19Binthe Appendix specifiesthat
the common vent'sflow area shall notbe morethan 7 timesthe
flow area of the "smallest listed appliance categorized vent
area, flue collar area, or dratt hood outletarea.” The fumace
hasa3"ventcollar, withaflowarea of (3.14x (3/2)?) =7.1in%
Thus, flow areas as large as 7.1 x 7 = 49.5 in? could be
acceptable. Table 9inthe Appendix showsthata 5" vent has
anequivalent areaof 19.6in2. 19.6islessthan49.5, sothis5"
common vent willbe acceptable.

AN
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Summary:

inthis application, the single-wall vent connector diameter for
thewaterheateris4". Thefurnace shoulduse a4" Type Bvent
connector. A3"to4" adapter mustbe usedtothefumacefiue
collar, and (if necessary), atthe draft hood ofthe waterheater.
The common vent should be a 5" Type B vent.

RULE 19A, 198 SUMMARY

Smallest Draft

Hood or Flue
Collar in system

Largest Allowable
Round Vent

Largest Allowable
Masonary Liner

3 inch Diameter

7 inch Diameter

Nominail 8 x 8

4 inch Diameter

10 inch Diameter

Nominal 12x 12

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

Example3

Thisexample has alarge house requiringtwoGUI070fumaces
commonvented. See the figure below. Please note thatthe
furnaces having a vent safety switch are required for this
application. For details, see page 5.

[ ] TYPEB
COMMON VENT
30
}
7" ’ I
O, CONNECTOR
3 |l RISE 3
D, J
GUI070C GUI070C
FIGURE 4

Firstofall, we mustdetermineif a 3" single wall ventconnector
willbe adequate for this application. To dothis, we mustiook
at the upper portion of Table 4. Read down the vent height
column (H) until 30’ is reached and thenacrossthe connector

use (R) row at 3'. Find the column where the furnace input
ratings falls between the FAN minimum and the FAN maxi-
mumnumbers. Looking atthistable, wecanseethata 70,000
BTUH furnaceinthis application cannotbe vented with single
wallventconnector.

Vent Conpector Capscity

H R NAT"
Mia Max Max:
1 NR 26| NR MR 46
2 N MR 31| N MR S5
3 NR NR 34| NR MR &
15 1 MR NR B ™ 87 52
2 M MR | 83 9. '€
3 NR NR 39| 87 100 -7
1 7 & 3t 7T U0 7
2 % & 37| 81 1S 67
54> 64 —43-{>3S 119 76
Table 4

We must now look to Table 3 to determine if a Type B vent
connectorcanbeused. Byreadingthetable at30' height and
a3'risethetable showsthata4" Type B ventconnectoristhe
bestchoice. A3"to 4" adapterwillbe required atthe flue collar
ofeachfurnace.

Vent Conncclof Capacity
3 l - L
Ve  Connecior
Height Rise -
H R | _PAN _NAT| _gAN Nar
(f n Mis Maz Max | Min Max Max
6. 1 2 1 2B 3§ 66 46
2 2 4 3 37 15 §§
3 U 4 38 s n &
] 1 2 0 35 1 «
2 3 4 2 % W %
3 % 41 36 37 87 &
10 1 2 48 2 E T B
2 3 4 3 6 ¥ N
3 4 0 N 37 92 &
15 1 21 0 3o 33 89 3
2 2 N 3 35 % &
3 % 5 40 6 102 N
120 1 21 54 3t 33 99 56
2 2 85T 3 34 105 &6
3 3 @ 35 10 7
1 2 & 13 N m »
2 A & B 3 1us.
—0——4—1o(34 13) D
Table 3

Tofindthe Type Bcommonventsize we mustiook atcommon
ventcapacity onthe lower portion of Table 3. Again, followthe
vent height (H) to 30°. When the input ratings of the two
fumaces are added together, we get 140,000 BTUH. Read
acrossthe 30' rowtofind wherethe FAN + FAN ratingis greater
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" 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. Sincethisis greaterthanouractualinput
of 140 MBh, a 4" Type B vent may be used.

Common Veat Capacity

| <
Vent
] FAN FAN NAT'
()  pFANSNATNAT. |4
6 2 1 &
s 101 % 73
10 10 97 ®
1s 123 112° 9%
20 136 123 102

=452 138 118

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
greaterthan 4 inch diameter is present? Canthe existing be
reused?

Rule 19inthe Appendix answers thisquestion. ltspecifiesthat
theventflow area shallnot exceed 7 timesthe flow area ofthe
smallest "listed appliance categorized vent area, flue collar
area, ordraft hood outlet area.”

A GUI070 has a 3 inchdiameter flue collar, and a flow area of
(3.14x1.5/2)2=7.1in2. 7.1x7=49.5in%, soanyventwith aflow
area of 49.5 in? or smaller would be acceptable.

Table ginthe Appendix showsthe flow areas forvarious vent
sizes:

-4inch diameter = 12.2 square inches

5inchdiameter = 19.6 square inches

6 inch diameter = 28.3 square inches

7 inch diameter = 38.3 square inches

8inch diameter = 50.3 square inches

Thus, the4inch diameter vent which wouldbe used for anew
installationwillbe acceptable. Vents of 5inch, 6inchor7inch
diameter would also be acceptable. Any ventof8inches or
more in diameter would be too big.

In summary, 4" Type B vent 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 fumace.

Thecommonvent mustbe Type B, andmaybe4”,5",6",0r7"
in nominal diameter. Ifthis is anew construction installation,
a 4 inch diameter Type B common vent is the best choice*,
assumingthere are no vertical offsets inthe common vent. If
this is a replacement job, an existing 5 inch, 6, inch or 7 inch
diameter Type B vent 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
masonry chimney. The furnace willbe located 5 feet fromthe
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 fromthe
Appendix requires thatthe chimney be relined with either Type
B vent 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 acrawlspacetotype B orequivalent, so Table 1 will
be used to size the vent connector and flexible liner.

From Table 1, the maximum capacity for3"is 65,000 —(0.2
x65,000) =52,000. Thisislessthan70,000. 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 Y

App!
Height Lateral
H L FAN NAT| FAN NAT|
(f) () [ Mn Mx Max [ Mn Mx Max
6 0 0 78 46| 0152 86
2 |13 51 36| 18 97 &7
4 | 21 49 34| 30 94 64
6 | 25 46 32| 36 91 61
8 0 0 84 S0| 0165 94
2 | 12 57T 40| 16109 7S
5 | 23 53 33| 32103.71
8 | 28 49 35| 39 98 66
10 0 0 8 53| 0175 100
2 | 12 61 42| 17 18- 81
5 |23 57 403213 7
10 [ 30 .51 36| 41 106 70
15 [} 0 94 58| 0191 112
11 69 48| 15 136 93
5 —ze-—ss,—ws— 87
0 | 29 59 & 0121 &2
15 | 35 53 37| 48 12 76

Table 1
A3"to 4" adapter will be required at the furnace's flue collar.
In summary, a 4 inch Type B vent connector will be attached

to a4inchflexible aluminumiiner. Athreetofourinchadapter
will be required at the flue collar of the fumace.
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GSI070
A
]
— 15’
-
]
Gslo70 i ——
5' ] l
Figure 5
Example5

In this example, the application calls for a GUI0S0 fumace
installed witha 35,000 BTUH water heater. Theunitsaretobe

vented into a 8" x 8" tile lined masonry chimney inthe interior

of the building, as shown in Figure 6.

H H
30
4
2
N 3
35K
WATER
HEATER GUI0%0

Figure 6

Table 8isusedto size common venting installations involving
single wall connector into masonry chimneys for the water
heater. Read downtothe vent height of 30 feet and acrossthe
2footconnector risetothe NAT Max column. This value must
be greater than the input of the water heater. A 3" connector
cannot be used (35,000 is more than 31,000) but a 4"
connectoris acceptable (35,000is lessthan 54,000). Notethat
the horizontal run ofthe connector should notexceed 6feet (112
Ft. perinch of connector diameter). See Note 4.

Vent Connector Capacity

EE55E(555| F

are|esB|8EE] F

Table 8

For the furace vent connector, Table 8 can also be used to
check single wall connectorperformance. Readdownthevent
height column to 30 feet and then across the 3 foot connector
rise row. A 3" connector is not recommended and a 80,000
BTUH{urnaceistoa small when comparedtothe4” connector
FAN Min of 95,000 BTUH. Therefore, Table 7 must be used
to size a Type B double wall vent connector. Inthistable a 3"
connector is too small (80,000 is more than 64,000). A 4"
connectoris acceptable because the furnaceinput(90,000)is
lessthanthe FAN Max of 131,000 anditis greaterthan the fan
minof 57,000 BTUH.

- Vent Connector Capadty
> | ] 1
Vi Connectar

H R PAN__©
n n Mia :

6 1 »

2 2%

3 ry

15 1 »

2 b -

3 2%

1 »

2 b -
—36-> 64 -
Table 7

A3"to 4" adapter will be required at the fumace's flue coilar.

Next, the capacity ofthe masonry chimney mustbe checked.
From Table 9, the equivalent area for anominalliner size of 8"
x*'is42.7 sq.in. Using the bottom of Table 8, fora vent height
of 30feet and aFAN + NAT capacity of 125,000 we findthata
minimuminternalchimney area of 28 squareinchesisrequired,
so 42.7 square inches is large enough. As before, the
maximum areafor a 3" flue collar furnace (suchasthe GUI0S0)
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is49.5squareinches. (NOTE 19) Therefore, an8x8tileliner
(42.7 square inches) is acceptable. An8x 12tile liner (63.6
square inches) would have been too big.

Common Vent Capadiy

8[?}8:5-0 EaEE

4 WARNING]

POSSIBILITY OF PROPERTY DAMAGE, PERSONAL
INJURY, OR DEATH — DAMAGING CONDENSATION
CAN OCCUR INSIDE MASONRY CHIMNEYS WHEN A
SINGLE FAN ASSISTED CATEGORY IAPPLIANCE (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,ORTHE CHIMNEY IS LINED WITH AMETAL
LINER OR TYPE B METAL VENT.

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
FORCONDENSATIONDAMAGEMAY STILL EXISTWITH
EXTREMELY COLD CONDITIONS, LONG VENT
CONNECTORS, EXTERIOR CHIMNEYS, OR ANY
COMBINATION OF THESE CONDITIONS. THE RISKOF

.CONDENSATION DAMAGE ISBEST AVOIDED BY USING

THE MASONRY CHIMNEY AS A PATHWAY FOR
PROPERLY SIZED METAL LINER OR TYPE B METAL
VENT.

e
m\mm
1 ROOF LINE
?ﬁf‘uﬁ”\ H\ummru'wr.lr
IN EACH x24°
H ATTIC ROOR
N
N
'Rm-mrnm
SECOND ROOR
£ u —
‘ THROAT
ARt FLOOR
L1 i g S g
WATER HEATER
’ AF vENT VENT COMMECTOR
[T
=!
- N ot
aanouT - Fr—ce
BASEMENT FLOOR

Figure 7: Typical Mutiple 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.

Proper Chimney Line, terminate
Termination? NO with listed vent cap
(Check 1) (Fix 1)
YES
Chimney channel
free of solid Change venting
and liquid fuel NO arrangements
appliances? (Fix 2)
(Check 2)
|
YES
Crown in Rebuild crown
- (Fix 3)
Check sy o NO and/or Reline
(Fix 4)
YES
Cleanout N
free of debris? NO ?F?::',‘,‘;
(Check 4)
|
T
Liner in good .
condition? NO g;l”':';‘)’
(Check 5)
|
T
Dilution air
available? NO | 8;::’5
(Check 6)
|
YES
Complete
the installation
(Check 7)
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Check 1 — Proper chimney termination. A masonry
chimney used as a vent for gas fired equipment must extend
at least three feet above the highest point where it passes
through the roof. It mustextend at least two feet higher than
any portion of a building within a horizontal distance of 10
feet. In addition, the chimney must terminate atleast 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.

If the chimney does not meet these termination require-
ments, but all other requirements in the checklistcanbe met,
it may be possible for a mason to extend the chimney. Ifthis
will not be practical, see Fix 1.

/——10' or Less-: i
4 K S
2' Min 2" Min.

T r;:: IR R

&

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

Figure 8 Typical Termination Locations for Chimneys

j~——More Than 10‘——0|
] ’

3’ Min.

T BT [2:e%
NOTE:

P No Height Above

I Parapet Required

b When Distance From
- Walls or Parapet
N5 L\is More Than 10’
Wall or Parapet

Chimney
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More Than 10"
Height Above Any
10’ Roof Surface
Within 10’

| Horizontally

3’ Min.

S

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

Ridge

Figure 8 Typical Termination Locations for Chimneys

Check 2 — Any solid or liquid fuel appliances vented
into this chimney channel?

Solid fuel appliances include fireplaces, wood stoves, coal
furnaces, and incinerators.

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

Appliances which burn propane (sometimes referred to as
LP (liquified petroleum)) gas are considered gas-fired appli-
ances.

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:

a. Crown leaning

b. Bricks missing

c. Mortar missing
d. Tile liner cracked
e. Nottile liner

f.

Salt staining at mortar joints. (White stains, and mortar
becomes sandy and/or erodes.)

For problems a, b, or ¢, see Fix 3. If problems d, e, or f are
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 cleanout coveris
at least 12 inches below the lower edge of the lowest
chimney inlet opening.

Achimney without a cleanout could become partially blocked
by debris. If no cleanout is present, the chimney must be
relined (see Fix 4.)

N
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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 pieces of the metallic liner

...then the chimney must be relined (See Fix 4.)

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

Remove the lowest existing vent connector, and examine
the inside of the 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. Ifthe screwdriver perforatesthe liner, orifthe 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 direct
contact with the chimney walls or tile liner. If it is not, it can
probably be rehung so as to be acceptable. A thimble orfire
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 lineris not present, a clay tile liner must be present,
or the chimney must be lined (Fix 4).

Use a flashlight and small mirror at the cleanout or vent
connectortoinspect the claytile liner. IF any of the following
problems are present:

- Tile sections misaligned

- Tile sections missing

- Gaps between tile sections

- Signs of condensate drainage at the cleanout or vent
connectors

- Mortar protruding from between tile sections

- Use of sewer pipe ordrainage pipe ratherthanan approved
fire clay tile liner

...then the chimney must be relined (Fix 4).

Next, measure the size of the liner. it may be possible to do
this fromthe cleanout. The liner must be at least as large as
the minimum size established by the tables in Appendix A.
If the liner is too small or too large, then the chimney must
be relined (Fix 4).

Check 6 — Dilution Air. If gas-fired appliances are to
vented into aclay tile liner, asource of dilution airis required.

Dilution air cannot be obtained through:

- Induced draft appliances
- Natural draft appliances with vent dampers

Sufficient dilution air can ordinarily be obtained through the
draft 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, the chimney must be
relined (Fix 4). »

Check 7—Complete the Installation. If Checks 1 through
6 have been satisfactory, and the liner is an acceptable size
as determined by the tables in the Appendix, then 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.)

i, in judgment of the local gas utility, installer, and/or local
codes; one or more of the above factors 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
terminate above the roof in accordance with the
manufacturer's instructions.

35Rev. 1



VENTING

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

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.

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.

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.

If none of the above options is practical, 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 horizontally, but only if the
listed Amana instructions are followed.

Alternatively, under some conditions an AirCommand 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.

Fix 3 — Rebuild the crown. |[f the chimney crown is
damaged, a qualified 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.

Fix 4 — Relining. Relining options include B vent and
flexible liners. i

If the chimney has diagonal offsets, B vent probably cannot
be used.

If B vent is to be used, it must be supported adequately.
Supponts (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.

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

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

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 aflexible liner is to be used, it must be made of the proper
materials:

- Formost 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 chiorine and fluorine compounds in-
clude indoor swimming pools and chlorine bleaches, paint
strippersadhesives, 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".

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

To install the liner, read and follow the liner manufacturers
instructions and yourlocal codes. Excesslinerlength 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 linerinside of the chimney. Supportthe
liner as recommended by the liner manufacturer.

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:

- ltis 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.

Even in none of those three conditions exist which require
additional liner insulation, the installer may wish to consider
it if:
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- Thelocal 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

- Localexperienceindicates thatfiexiblelinersinstalled without
pouredinsulation are likely to have condensation problems.

Insulation must be selected and installed in accordance with
theliner manufacturer's instructions.

Finally, capthe chimney and terminate thelinerinaccordance
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 systemmaybe too largeto properly ventthe remaining
attached appliances.

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

a. Sealanyunusedopeningsinthecommonventingsystem.

b. Visually inspect the venting system for proper size and
horizontal pitch and determine there is noblockage 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
appliancesremaining connected tothe commonventing
system are located and other spaces of the building.
Turnonclothesdryers and any appliance not connected
to the common venting system. Tum 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.

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

e. Testforspillage 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.  Afterithasbeen determinedthat each appliance remain-
ing connected to the common venting system properly
vents when tested as outlined above, retum doors,
windows, exhaust fans, fireplace dampers and any other
gas-buming appliance to their previous conditions of
use.

g. [improperventing is observed during any of the above
test, the common venting system mustbe correctedand
inaccordance withthe latest edition ofthe National Fuel
Gas Code, ANSIZ223.1.

If resizing any portion ofthe common venting system, use the
appropriatetable inthe latest edition ofthe National Fuel Gas
Code, ANSIZ223.1.

B. Troubleshooting Procedure

Iftheventing system(s) ofthe AC80 furnace(s)donot operate
satisfactorily whentested as outlined above, one or more ofthe
following items may prove helpful:

- Confirmthatthe gas appliances have an adequate supply of
combustion air. For details, see the fumace installation
manual or Section 5.3 of the National Fuel Gas Code.
-Checkthetemperature ofthe circulating airmixture entering
the fumace. Entering air (retum air plus outdoor air, if any)
which is less than 55°F could result in lower flue gas
temperatures, loss of draft, and condensation.

Tocorrectthis, it may be necessary toincreasethe entering air
temperature to the furnace. This may mean handling less
outside air, using a higher roomthermostat setting, orinstructing
construction workers to use other heat sources until the
building is enclosed.

- Confirmthatthe furnaceisbeing fired at or slightly below the
rated input for your altitude. Theinstallation manualtells how
to do this. '

- Checkthetemperature rise acrossthe fumace. Hfitis smaller
than that listed on the furnace nameplate, cooler flue gas
temperatures, loss of draft and condensation could result. To
correct this, it may be necessary to decrease the blower
speed.’

- lfusingamasonry chimney, runa Type B ventorflexible liner
throughit.

- Re-examine the venting system layout, simplifying it where
practical. For example, could two 45s replace two90sina
horizontaloffset?

- If winds or local downdrafts are a problem, consider what
type ofvent cap/chimney capisbeing used. Some have better
resistance to wind effectsthan others.
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GAMA VENTING TABLES
FOR
CATEGORY | CENTRAL FURNACES

This booklet contains new venting tables designed specifically for use with Category
| 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/ANS| Z223.1-
1988).

All requirements contained in this booklet apply to both Category | drafthood
equipped central furnaces as well as fan-assisted combustion system central furnaces. At
no time should a venting system for a listed Category I, 1ll, or IV central fumace be sized
with these tables. The National Fuel Gas Code (NFPA 54/ANSI 2223.1-1988) may also be
used to size venting systems for drafthood equipped centrat 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 | 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 muitiple appllances 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 the 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 |
central furnaces.

For your information, the general venting requirements listed in this booklet are
not intended to be used as complete installation instructions and represent 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 (GR!). 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 resulting from the use
of, any information, apparatus, method, or process disclosed.
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VENTING REQUIREMENTS FOR CATEGORY 1 APPLIANCES

INTRODUCTION

This booklet contains the current definitions,
instructions, and tables necessary to vent todays
modern Category | Gas Fired Appliance. A variety
of definitions ot new terms describing today's gas
appliances are included to supplement the actual
venting tables which have been generated to
correctly vent various combinations of Category |
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.

DEFINITION OF TERMS

"Fan Assisted
Combustion
System” An appliance equipped with an

integral mechanical means to
either draw or force products of
combustion through the
combustion chamber and/or
heat exchanger.

"FAN Min" refers to the minimum

appliance input rating of a

Category | appliance with a fan-

assisted combustion system

that could be attached to the
vent.

"FAN Max" refers to the maximum

appliance input rating of a

Category | appliance with a fan-

assisted combustion system

that could be attached to the
vent.

refers to the maximum
appliance input rating of a
Category | appliance equipped
with a drafthood that could be
attached to the vent. There are
no minimum appliance input
ratings for drafthood-equipped
appliances.

"NAT Max"

"FAN+FAN" refers to the maximum
combined input rating of two or
more fan-assisted appliances

attached to the common vent.

40 Rev. 1

"FAN+NAT" refers to the maximum
combined input rating of one or
more fan-assisted appliance
and one or more drafthood-
equipped appliance attached
to the common vent.
"NAT+NAT" refers to the maximum
combined input rating of two or
more drafthood-equipped
appliances attached to the
common vent.

"NR" means not recommended due
to potential for condensate
formation and/or pressurization
of the venting system.

"NA" means not applicable due to
physical or geometric
constraints. _

DraftHood A device built into an appliance,

or made a part of the vent

connector from an appliance,

which is designed to (1)

provide for the ready escape of

the flue gases from the
appliance in the event of no
draft, backdraft, or stoppage

beyond the drafthood, (2)

prevent a backdraft trom

entering the appliance, and (3)

neutralize the effect of stack

action of the chimney or gas
vent upon the operation of the
appliance.

Vent A passageway used o 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.

Flue Collar That portion of an appliance
designed for the attachment of
a drafthood, vent connector, or
.venting system.

Categorized The minimum vent diameter

Vent Diameter permissible for Category |
appliances to maintain a
nonpositive vent static pressure
when tested in accordance with
nationally recognized standards.
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GENERAL VENTING REQUIREMENTS

All requirements contained in this document apply
to both Category | draft hood equipped and fan-
assisted combustion appliances. At no time should
a venting system for a listed Category I, ill, or IV
appliance be sized with these Tables. The
alternate sizing methods described in the National
Fuel Gas Code (NFPAS54/ANSI Z223.1-1988) may
also be used to size the venting system for a
drafthood equipped appliance. At this time,
alternate sizing methods have not been
developed for tan-assisted appliances. Therefore,
until engineering data is developed to allow
alternate sizing methods for Category | fan-
assisted appliances, the vent tables must be used.

1) The venting tables included in this instruction
apply to vents and chimneys intemal 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 more sides
exposed to the outside of the structure is
considered 10 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

2) It 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 vent height “"H" is at least 10 FT.

b) Vents or connectors for appliance
drafthood outlets 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).

C) Vents or connectors for appliance
drafthood 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).

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

capacity).

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

3) Single appliance venting configurations with
zero lateral lengths, Tables 1 & 2, are
assumed to have no elbows in the vent
system. For all other vent configurations, the
vent 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).

* Two 45° elbows ara equivalent to one 90° elblow.

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

CONNECTOR DIAMETER MAXIMUM HORIZONTAL
CONNECTOR LENGTH
(INCHES) (FEET)
3 412
4 6
5 _ 7172
6 9
7 10 12
8 12
9 13 172
10 15
12 18
14 21
16 : 24
18 27
20 30
22 33
24 36

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:

a. The maximum capacity (Fan Max. or Nat
Max.)of the vent connector shall be
reduced 10% for each additional multiple
of the length listed above. For example,
the maximum length listed above for a 4
inch connector is 6 feet. With a connector
length greater than 6 feet but not
exceeding 12 feet, the maximum capacity
must be reduced by 10% (0.90 x maximum
vent connector capacity). With a
connector length greater than 12 feet but
not exceeding 18 feet, the maximum
capacity must be reduced by 20% (0.80 x
maximum vent capacity).
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6)

7)

8)

9)

VENTING

b. The minimum capacity (Fan Min.) shall be
determined by referring to the
corresponding single appliance table
(Tables 1 and 2). in this case, for each
appliance the entire vent connector and
common vent from the appliance to the
vent termination would be treated as a
single appliance vent, as if the other
appliances were not present.

if vent connectors are combined prior to
entering the common vent, the maximum
common vent 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
11/2 feet (18 inches) for each inch of
common vent connector manifold diameter.

if the common vertical vent 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
offset shall not exceed 1 1/2 feet for each
inch of common vent diameter.

The common vent diameter must always be at
least as {arge as the largest vent connector
diameter. All interconnection fittings must
also be the same size as the common vent.

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

VENT CAPS 12" AND SMALLER

Listed gas venting systems using listed vent
caps 12" and smaller in size 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 feet higher than any portion of a
building within a horizontal distance of 10
Feet. (SEE FIGURE 2)

Use sea level input rating when determining
maximum capacity for high altitude installation.
Use actual input rating for determining
minimum capacity for high altitude installation.
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GAS VENT TERMINATION TABLE

ROOF PITCH MINIMUM_HEIGHT
FLAT TO 712 1.0 FEET
OVER 7/12 O 812 __ 15FEET
OVER 8/12 TO /12 20FEET
OVER 9/12 TO 10/12 25FEET
OVER 10/12 TO 11/12 3.25 FEET
OVER 11712 TO 12112 4.0FEET
OVER 12/12 TO 14/12 5.0FEET
OVER 14/12 TO 16/12 6.0 FEET
OVER 16/12 TO 18&/12 70FEET
OVER 18/12 TO 20/12 7.5 FEET
OVER 20/12 TO 21/12 8.0FEET

* THIS REQUIREMENT COVERS MOST INSTALLATIONS

VERTICAL WALL
&MN.
LISTED LOWEST DISCHARGE
CAP

THE VENT TERMINATION SHOULD NOT BE
LESS THAN 8 FT. FROM A VERTICAL WALL

FIGURE 1 - VENT CAPS 12" OR SMALLER

ROOF PITCH IS X/12

FIGURE 2 - VENT CAPS LARGER THAN 12"

e’



10)

11)

12)

13)

14)

15)

16)

17)

18)

VENTING

19) For single appliance vents:

No portion of the venting system can extend
into, or pass through any circulating air duct or
plenum.

All vent pipe passing through floors, walls,
and ceilings must be installed 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)

Vent connectors serving Category |
appliances shall not be connected to any
portion of mechanical draft systems operating
under positive pressure such as Category lli
or IV Venting Systems.

A Category | appliance must never be
connected to a chimney that is servicing a
solid fuel appliance. If a fireplace chimney
flue is used to vent this appliance, the
tireplace opening must be permanently
sealed.

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.

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

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

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

For appliances with more than one input rate,
the minimum vent or connector (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.

a) If the vertical vent or tile lined chimney has a

b)

larger diameter or tlow area than the vent
connector, use the vertical vent diameter to
determine 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 vent area, drafthood outlet area
or flue collar area unless designed in
accordance with approved engineering
methods. See Table 9 for calculated areas.

For muttiple appliance vents:

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

Maximum vent or tile lined chimney flow area = TT(D"}2 x 7
4

* Drafthood outlet diameter,- flue collar diameter, or listed
appliance categorized vent diameter.

)

20)

21)

In no case, shall the vent connector be
upsized more than 2 consecutive table size
diameters over the size of the drafthood
outlet, flue collar outlet, or listed appliance
categorized vent. Example: An appliance

~with a 4 inch diameter flue outlet collar or

drafthood outlet cannot be vented with a
connector diameter larger than 6 inches.

Masonry chimneys used to vent Category |
central fumaces must be either tile-lined or
lined with a listed metal lining system or
dedicated gas vent. Unlined masonry
chimneys are prohibited. (See Note 1).

A fan assisted furnace may be common
vented into an existing masonry chimney
provided:

a. 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 FURNACE INTO A TILE LINED,
MASONRY CHIMNEY IS PROHIBITED. THE
CHIMNEY MUST FIRST BE LINED WITH
EITHER TYPE B VENT SIZED IN
ACCORDANCE WITH TABLES 1 OR20R A
LISTED, SINGLE WALL, METAL LINING
SYSTEM, SIZED IN ACCORDANCE WITH
NOTE 22.
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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 applicabie table.
Corrugated metal vent systems installed with
bends or offsets require additional reduction
of the vent maximum capacity (See Note 6).

23) For multiple units of gas utilization equipment
all located on one floor, available total height
"H" is measured from the highest drafthood
outlet or flue coliar up to the level of the cap or
terminal. Connector rise "R" is measured from
the drafthood outlet or flue collar to the level
where the vent gas streams come together.
{Not applicable to mutti-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 lowest
interconnection (See Figure 14).

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

27)

28)

29)

30)

31)

32)

Numbers followed by an asterisk (*) in Table 6,
indicate the possibility of continuous
condensation, depending on locality. Consult
appliance manutacturer, local serving gas
supplier, and/or authority having jurisdiction.

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.

if the desired vent height and connector rise
and/or tateral are between the table entries,
linear interpolation is permitted for calculation
of the permissible appliance input ratrings.
Extrapolation beyond the table entries is not
recommended. (See Example 7)

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
it they were used for 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.

Locate drait hood- outlet or flue collar of
smallest input appliance closest to or under
common vent.

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 for both the vent connector and the
vertical vent.

Vent Connector

FIGURE 3

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

FIGURE 4

T

Vent

[
—t l;
N N B
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Table 3 should be used when Type B vent

connectors are attached to a Type B common
vent.

i

- Type B
;] / Common Vent

. .
f-——

Apphiance 1 Appliance 2

FIGURE 5

Table 4 should be used when single-wall
mastal vent connectors are attached to a Type
B common vent.

H
j‘
Appliance 1 Appliance 2 i
i
FIGURE 6

Schematic Diagram showing a typical
manifolded common vent section "L" of
the vent connector. (See Note 5)

‘L Less than or equal to 1.5feet x D

Appliance 1 Appliance 2

FIGURE 7

Schematic Diagram showing offset in
the common vent section of the vertical
vent. (See Note 6)
| - -
H
[}
i &
N
| ]
1 : 1
| !
Appliance 1 ! Appliance 2
!
FIGURE 8
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Table 5 shall be used when a Type B, double-
wall vent connector is attached to a tile lined
masonry chimney.

ITT

ITT1!

Tile-Lined
Masonry Chimoey ——
Vent
Connector L ‘|| H
]

N

FIGURE 9

-VENTING

Table 6 shall be used when a single-wall metal
vent connector is attached to a tile lined

masonry chimney.

LT

H 5

Tie-Lined i

Masonry Chimney ——e=—

x:nmmm L { H
T
ol
',:1- o
FIGURE 10

Table 7 shail be used when Type B double
wall vent connectors are attached to a tile lined
masenry chimnaey.

Tile-Lined

T

=

«a—— Masonry Chimney

FIGURE 11

masonry chimney.

Table 8 shall be used when single-wall metal
vent connectors are attached to a tile lined

E-—-Eﬁtli\nr;dcmnney
L
H
1] (t |
ULl
. 1]
o
o
] \ |
5 3 |
FIGURE 12
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VENT TABLES

Capactty of Type B Double-Wall Vents with Type B Double-Wall Connectors
Serving a Single Category | Appliance

TABLE 1
Vent and Connector Diameter - D (inches)
3" 4" 5" J 6" J 7 J 8" 9"
Appliance Input Rating in Thousands of Btu Per Hour
Height Lateral ) ) _
H L FAN NAT FAN .NAT FAN _NAT FAN NAT! FAN NAT{ FAN 'NAT| FAN NAT
(fv (fv Min Max Max | Min Max Max | Min Max Max mmmmmmmmm Min Mx Max
[ 0 0 78 46 0 152 86 0 251 141 0375 205| 0 524 285.] 0O 698 370 0 897 470
2 13 51 36| 18 97 67 | 27 157 105 | 32 232 157 | 44 321 217 | 53 425 285 | 63 543 370
4 21 49 34| 30 94 .64 | 39 153 103 | S0 227 153 | 66 316 211 { 79 419 279 | 93 536 362
6 25 46 32 | 36 91 61 | 47 149 100 | 59 223 149 78 310 20571 93 413 273 | 110 530 354
8 0 0 84 50 0 165 .94 0 276 155 0 415.2351 O 583 320 O 780 415 01006 537
2 12 57 40| 16 109" 75| 25 178 120 | 28 263 180 | 42 365:247] S0 483 322 | €0 619 418
5 23 53 387| 32 103.771 42 171 115 | 53 255 173+ 70 356 .237- | 83 473.313 99 607 407
8 28 49 35| 39 98::66:] 51 164 109 | 64 247 165 84 347..227 | 99 463 303 | 117 596 396
10 0 0 88 53 0 1751001 0 295 166 0 447 255:| O 631:345:] 0 847 450 01096 585
2 12 61 42 ) 17 118 -81. ] 23 194 129 | 26 289 195 | 40 4027273 | 48 533 355 | 57 684 457
5 23 57 40| 32 11377 41 187 124 | 52 280 188 | 68 392 263 | 81 522 346 | 95 671 446
10 30 51 36| 41 104 70| 54 176 115 | 67 267 175 | 88 376 245-| 104 504 330 | 122 651 427
15 0 0 %4 58 0 191. 112 0 327 187 0 502.285 ( O 716 390 0 970 525 01263 682
2 11 69 48 15 136 93 | 20 226 150 | 22 339 225 | 38 475 316-] 45 633 414 | 53 815 544
5 22 65 45| 30 130 87 | 39 219 142 | 49 330 217 | 64 463 300 | 76 620 403 | 90 800 529
10 (.29 59 41 | 40 121 “82 | 51 206 135 | 64 315 208 | 84 445 288 | 99 600 386 | 116 777 507
15 35 53 37| 48 112 76 | 61 195 128 | 76 301.'198 | 98 429 275 | 115 580 373 | 134 755 491
20 0 0 97 61 0 202 119 0 349 202 0 540 307 | 0 776 430 01057 575 01384 752
2 10 75 51 14 149 100 | 18 250 166 { 20 377 249 | 33 531 346.| 41 711 470 | 50 917 612
5 21 71 48 | 29 143 96| 38 242 160 | 47 367 241 .| 62 519 337 | 73 697 460 | 86 902 599
10 28 64 44 | 38 133 89 | 50229 150 | 62 351 228 81 499 321 | 95 675 443 | 112 877 576
15 34 58 40 | 46 124 84 | 59 217 142 | 73 337 217 | 94 481 308 | 111 654 427 | 129 853 557
20 48 52 35| 55 116 78 | 69 206 134 | 84 322 206 | 107 464 295 | 125 634 410 | 145 830 537
30 0 0 100 64 0 213 128 0 374 220 0 587 336 0 853 475 01173 650 01548 855
2 9 81 56| 13 166 112 | 14 283 185 | 18 432 280 | 27 613 394 | 33 826 535 | 421072 700
5 21 77 54 | 28 160 108 | 36 275 176 | 45 421 273 | 58 600 385 | €9 811 524 | 821055 688
10 27 70 50 | 37 150 102 | 48 262 171 | 59 405 261 | 77 580 371 | 91 788 507 | 1071028 668
15 33 64 NR | 44 141 96| 57 249 163 | 70 389 249 | 90 560 357 | 105 765 490 | 1241002 648
20 56 58 NR $3 132--90°| 66 237 154 80 374 237 | 102 542 343 | 119 743 473 139 977 628
30 | NR NR NR [ 73 113*NR | 83 214 NR ([ 104 346.219 | 131 507 321 [ 149 702 444 | 171 929 594
50 0 0 101 67 0 216 1341 0 397 232 0 633 363 0 932 518 01297 708 01730 952
2 -8 86 61 11 183 122 | 14 320 206 { 15 497 314 | 22 715 445 | 26 975 615 | 331276 813
5 20 82 NR | 27 177 119 | 35 312200 | 43 487-308:| 55 702.438 | 65 960 605 | 771259 798
10 26 76 NR | 35 168 114 | 45 299 190 | 56 471 298 | 73 681 426 | 86 935 589 | 1011230 773
15 59 70 NR | 42 158 NR [ 54 287-180-( 66 455 288 | 85 662 413 .l 100 911 572 | 1171203 747
20 | NR NR NR | 50 149 NR ‘| 63 275 169-| 76 440-278 | 97 642 401 | 113 888 556 | 1311176 722
30 | NR NR NR | 69 131 NR'| 84 250 NR | 99 410 259 | 123 605 376 .| 141 844 522 | 1611125 670
100 0 NR NR NR 0 218 NR 0 407 -NR 0 665 400 0 997 560 01411 770 01908 1040
2 NR NR NR | 10 194 NR | 12 354 NR | 13 566 375 | 18 831 510 | 211155 700 | ‘251536 935
5 NR NR NR | 26 189 NR | 33 347 NR.| 40 557 369 | 52 820 504 | 601141 692 | 711519 926
10 [ NR NR NR | 33 182 NR [ 43 335 NR | 53 542 361 | 68 801 493 801118 679 | 941492 910
15 | NR NR NR | 40 174 NR | 50 321 NR | 62 528 353 | 80 782 482 | 931095 666 | 10914565 895
20 | NR NR NR | 47 166 NR | 59 311 NR | 71 513 344 | 90 763 471 | 1051073 653 | 1221438 880
30 (NR NR NR | NR NR NR { 78 290 NR.- [ 92 483 NR | 115 726 449 | 1311029 627 | 1491387 849
50 | NR NR NR [ NR NR NR | NR NR 'NR | 147 428 ‘NR'| 180 651 405~ | 197 944 575 | 2171288 787J
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TABLE 1 (Cont'd)

VENTING

VENT TABLES

Capacity of Type B Double-Wall Vents with Type B Double-Wall Connectors
Serving a Single Category [ Appliance

Vent and Connector Diameter - D (inches)

1 1z | 14" 16 18 20 ] 2 J 2"
Appliance Input Rating in Thousands of Btu Per Hour
Height Lawenat
H L FAN _ NAT _FAN mu' FAN __ NAT PAN _ NAT FAN___ NAT FAN _ NAT. FAN _ NAT FAN _ NAT
) [} M2 M Mz Min Mx Max Min M Mxx Min Max Mo ~'| Min Max M- Mo Max Max Mo Mo Mx Mis M Max
—
6 0 0 1121 - 570 0 1645 B850 0 2267 1170 0 2983 1530 0 3802 1560 0 4721 2430 0 5737 2950 0 6853 3520
2 75 675 4S5 103 982 -650:) 138 1346 -390 | 178 1769 1170 | 225 2250.1480 | 296 2782 1850 | 360 3377. 20| 426 4030 2670
4 110 668 445 147 975 6407 191 1338 380 242 1761 1160 300 2242 1478 390 2774 1835 | 469 3370 2215 555 4023 2660
6 128 661 43S 171 967°.6307| 219 1330. 870-| 276 1753 1150°| 341 2235 1470 437 2767 1820 .| 523 3363 2210 618 4017 2650
8 0 0 1261 660 0 1858 ::970 0 2571 1320. 0 33991740 0 4333 2220 . 0 5387 2750 0 6555 1360 0 7838 4010
2 71 T0 518 98 1124 .-745°| 130 15431020 ] 168 2030 1340: | 212 25841700 | 278 3196 211071 336 3382 .2560 | 401 4634 3050
5 115 758 3503-| 154 1110 733 199 1528 1010.| 251 2013 1336 | 311 2563 .1685:| 398 3180 2090 .| 476 3863 24S | 562 4612 304
8 137 746 490 | 130 1097 720 231 1514-1000 | 289 2000 1320 | 354 2552. 1670 | 450 3163 2070 | 537 3850.2530 | 630 4602 3030
10 0. 0 1377 720 0 2036 1060 . 0 2825 .1450 0 3742 1925 0 4782 - 2450 0 5955 3050 0 7254 3710 0 8682 4450
2 68 852 S60- 93 1244 850 124 1713 1130 | 161 2256 1430 202 2868 1850 | 264 3556. 2340 | 319 4322 2840 378 5153 33%0
5 112 839 547 | 149 1229 829°| 192 1696 .1105 | 243 2238 1461 | 300 2849:1371 | 382 3536 2318 - 458 4301 2818 | S40 5132 1371
10 142 817 525°| 137 1204 795 | 238 1669 '1080°{ 298 2209 1430 | 364 2818. 1340 | 459 3504 2280 | 546 4268 2780 | 641 5099 3340
15 0 0 1596 B40 0 2330 1240 0 3323.1720 0 4423 2270 0 5678 2900 0 7099 3620 0 8665 4410 010393 5300
2 63 1019 675 86 1495 985 114 2062 i350.| 147 27191770 186 3467 2260 239 4304 2800 290 5232 M10 346 6251 4080
5 105 1003 660.| 140 1476 -$67.1 182 2041 1327 | 229 2696 1748 | 283 3442 2235 -| 255 4278 2777 | 426 S204 3385 | S5O1 6222 4057
10 135 977" 635 177 1446 -936 | 227 2009 1289:} 283 2659.1712°| 346 3402 2193 | 432 4234 2739. [ 510 S159 3343 | 599 6175 4019
15 155 953 610 | 202 1418 905 | 257 1976 1250°| 318 2623 1675 | 385 3363 2150 | 479 4192 2700 | S64 S115 3300 | 665 6129 3980
20 0 0 1756 930 0 2637 1350 0 3701 1900 ° 0 4948 2520 0 6376 3250 0 7988 4060 0 9785 4980 011753 &000
2 59 1150 755 | 81 1654 1100 | 107 2343 1520:) 139 3097 2000 | 175 3955 2570 | 220 4916 3200 | 269 S983 3910 | 321 7154 4700
5 101 1133 738 | 135 1674 1079 | 174 2320 1498 219 3071- 1978 | 270 3926 2544 | .337 4885 3174 403 5950 3830 475 7119 4662
10 130 1105 710 | 172 1641 1045:| 220 2282 1460 273 3029 1940 334 3330 2500 | 413 4835 3130 | 439 5896 3530 573 7063 4600
15 150 1078 688 | 195 1609 1018 | 248 2245 1425 306 2988 1510 372 3835 2465 459 4786 3090 541 5844 3795 631 7007 4575
20 167 1052 665 | 217 1578 .990'| 273 2210 1390 | 335 2948 1380 | 404 3791 2430 | 495 4737 3050 | S85 5792 3760 | 689 6953 4550
30 0 @ 1977 1060 0 3004 1550. 0 4252 270 0 5725 2920 0 7420 3770 0 9341 4750 011483 S350 013348 7060
2 54 1351 865 74 2004 1310 98 2786 1800 | 127 3696 2380 | 159 4734 3050 | 199 "5900 3810 241 7194 4650 | 285 8617 5600
‘5 96 1332 851 | 127 1981 1289 | 164 2759 1775 | 206 3666.2350 | 252 4701 3020 | 312 5863 3733 373 7155 4622 | 439 3574 5552
10 125 1301 829 { 164 1944 1254 | 209 2716 1733 | 259 3617 2300 | 316 4647 2970 | 386 5803 3739 | 456 70950 4574 | 535 B8S05 54T}
15 143 1272 307 | 187 1908 1220 | 237 2674 1692 | 292 3STO 2250 | 354 4594 2920 ( 431 5744 3695 | 507 7026 4527 | S90 8437 5391
20 160 1243 784 | 207 1373 1185 | 260 2633 1650 | 319 3523 2200 | 384 4542 2870 | 467 5686 3650 | S48 €964 4480 | 639 8370 5310
30 195 1189 745 | 246 1807 1130 | 305 2555 1585 | 369 3433 2130 | 440 4442 2785 | 540 5574 3565 | 635 6342 4375 | 739 8239 5225
50 0 0 2231 1195 0 3441 1825 0 4934 2550 0 6711 3440 0 8774 4460 011129 5638 013767 6940 016694 3430
2 41 1620 1010 66 2431 1513. 86 3409 2125.| 113 4554 2840 | 141 5364 3670:| 171 7339 4630 | 209 8980 5695 | 25110788 6860
5 90 1600 996 | 118 2406 1495 151 3380 2102°| 19) 45202813 .| 234 5826 3639 | 283 7295 4597 336 8933 5654 394 10737 6818
10 118 1567 ‘972 | 154 2366 1466 | 196 33322064 .| 243 4464 2767 | 295 S763 35BS | 155 T4 4542 | 419 8855 SS8S | 49110652 6749
15 136 1536 948 177 23277 14371 222 32852026 | 274 4409 .272} | 330 5701 3534 | 396 7155 4511 465 BTT9 SS46 542 10570 6710
20 151 1505 ‘924 | 195 2283 1408°| 244 3239-1987°{ 300 4356 2675 361 5641 481 .| 433 7086 4479 | 506 B204 5506 | 58510488 6670
30 183 1446 876 | 232 2214. 1349'| 287 3150 1910 | 347 4253 2631 | 412 5523 3431-] 49¢ 6953. 4421 577 8557 54 67210328 &60
100 (/] 0 2491 1310 0 3925..2050 0 5729 2950 0 7914 ‘4050 010485 5300 013454 6700 016817. 8600 0 20578 10300
2 30 1975.1170.| 44 3027 1820 72 4313:-2550 95 5834 23500 { 120 7591 4600 | 138 9577 5800 169 11803 7200 | 204 14254 8800
s 82 1955 1159 | 107 3002 1303.| 136 4282 2831 | 172 5797 3475 | 208 7548 ‘4566 | 245 9528 -5763 .| 29311748 7162 | 341 14204 8756
10 108 1923 1142°| 142 2961 1778 130 4231 2500 | 223 5737 3434 268 7478 4509 | 318 9447. 5717 374 11658 7100 436 14105 8683
15 126 1892 1124 | 163 2920 1747 | 206 4182 2469 | 252 5678 3392 | 304 7409 4451 | 358 9367 5665 | 41811569 7037 | 48714007 8610
20 141 1861 1107 { 181 23801719 | 225 4133 2438 | 277 5619 3351 | 330 7341 4394 | 387 9239 5613.( 45211482 6975 | 52313910 8537
30 170 1802 1071 | 215 2803 ‘1663 | 265 4037 2375 | 319 5505 3267 | 378 7209 4279 | 446 9136 5509 | 51411310 6550 | 59213720 8391
50 241 1688 1000 | -292 2657 “1550 | 350 3856 2250- | 415 5289 3100 | 485 6956 4050 | 572 8841 5300 | 65910979 6600 | 75213354 8100
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VENTING

VENT TABLES

Y)

Capacity of Type B Double-Wall Vents with Single-Wall Metal Connectors
Serving a Single Category | Appliance

TABLE 2
Vent and Connector Diameter - D (Inches)
3" 4" 5" 6" ™ 8" 9" 107 127
Appliznce Input Rating Iln Thousands of Btu Per Hour
Height Lateral _
H L FAN NAT| FAN NAT]| FAN NAT| FAN NAT| FAN NAT| FAN -NAT| FAN WNAT| FAN NAT{ PFAN NAT
(i3] (A) | Min Mzx Max | Min Msx -Max { Min Mex Max | Min Max Max | Min Mmx Max. | Min Mmx Max ( Mo Max Max' [ Min Mmx Max | Min Msx Max
6 0 38 77 45| 59 151 85 85 249-140 | 126 373 204 ; 165 522 284 | 211 655 363 :| 267 894 469 | 3711118 569 | 5371639 849
2 39 5136 | 60 96 66| 85 156-104 | 123 231 156 | 159 320 213.} 201 423 :284-| 251 541 368 | 347 673 453 | 498 979 648
4 NR NR 33 74 92 63102 152 102 | 146 225 152 | 187 313 208 | 237 416.277..] 295 533°360.| 409 664 443 | 584 971 638
6 | NR NR 31 8 89 60114 147 99 | 163 220 148 | 207 307 203 | 263 409-271.( 327 526 352 | 449 656 433 | 638 962 €27
8 0 37 83 50| 58 164 93 83 273 154 | 123 412 234 | 161 580 319.| 206 T77- 414 | 2581002 536 | 3601257 658 | 5211852 967
2 39 56 39.] 59 108° 75 1 83 176 ‘119 | 121 261 179 | 155 363 246 | 197 482 321.:| 246 617 417 | 339 768 513 | 4861120 743
5 NR NR 37| 77 102" .69 107 168 114 | 151 252 171. | 193 352 235 | 245 470 311.'| 305 604 404 | 418 754 S00 | 5981104 730
8 NR NR 33 | 90 95-64-]1122 161 107 | 175 243 163 '| 223 342 225 | 280 458 300 | 344 591 352 | 470 740 486 | 6651089 715
10 0 37 87 S53.] 57 174 99| 82 293 165 | 120 444 254 | 158 628 344 | 202 844 449 | 2531093 584 | 3511373 718 | 50720311057
2 39 61 41§ 59 117 801 82 193 128 | 119 287 194 | 153 400 272 | 193 531 354 | 242 681-456. | 332 849 559 | 4751242 848
5 $2 S6 3% ] 76 111 [76.] 105 185 122 | 148 277 186 | 150 388 261 | 241 518 344 | 299 657 443 | 409 834 544 | 5841224 825
10 | NR NR 34| 97 100 68 | 132 171 :112 | 188 261 171 | 237 369 241 | 296 497 ‘325 | 363 643-423| 492 808 520 | 6881194 788
15 0 36 93 S7{ 56 190 111'] 80 325 186 | 116 499 283 | 153 713 388 | 195 966 .523.{ 2441259 681 | 3361591 838 | 488 2374 1237
2 38 69 47| 57 136 93] 80 225 149 | 115 337 224 | 148 473 314.[ 187 631 413°{ 232 812 543 | 3191015 €73 | 4571491 983
] 51 63 44 | 75 128 86} 102 216 140 | 144 326 217 | 182 459 298 | 231 616 400 | 287 795 526 | 392 997 657 | 5621469 963
10 | NR NR 39| 95116 79'}128 201 131 7| 182 308 203 | 228 438 284 | 284 592 381 | 349 768 501 | 470 966 €28 | 6641433 928
15 | NR NR NR { NR NR' 727} 158 186 124.] 220 290 192 | 272 418 269 | 334 S68 367 | 404 742 484 | 540 937 €01 | 7501399 894
20 0 35 96 .60 | 54 200 118] 78 346 201 | 114 537 306 | 149 772 428 | 1901053 573 | 2381379 750 | 3261751 927 | 47326311346
2 37 74 SO | 56 148 " 99| 78 248 165 | 113 375 248 | 144 528 344 | 182 708 468 | 227 914 611 | 3091146 754 | 443 1689 1098
5 50 68 47| 73 140-:94:| 100 239 158 | 141 363 239 | 178 514 334 | 224 692 457 | 279 896 596 | 3811126 734 | 54716651074
10 | NR NR 41 93 129 86 | 125 223 146 | 177 344 224 | 222 491 316 | 277 666 437.| 339 866 570 || 4571092 702 | 64616261037
15 { NR NR NR { NR NR 80| 155 208 136 | 216 325 210 | 264 469 301 .| 325 640 419 | 393 838 549 | 5261060 677 | 73015871005
20 NR NR NR | NR NR NR | 186 192 -126 | 254 306 196 | 309 448 285 | 374 616 400 | 448 810 526 | 5921028 651 | 8081550 973
30 0 34 99 63 53 211 127/ 76 372 219 | 110 584 334 | 144 B49 472 | 18411638 647 | 2291542 852 | 31219711056 | 45429561545
2 37 8 56| S5 164 111 | 76 281 183 | 109 429 279 { 139 610 392 | 175 823 533 | 2191069 €28 | 2961346 853 | 4241999 1308
5 49 74 52 72 157 106 | 98 271 173 | 136 417 271 | 171 595 382 | 215 806 521 | 2691049 684 | 3661324 846 | 5241971 1283
10 | NR NR NR | 91 144 98 | 122 255 168 | 171 397 257 | 213 570 367 | 265 777 S01 | 3271017 662 | 4401287 821 | 62019271243
15 | NR NR NR | 115 131 NR { 151 239 157 | 208 377 242 | 255 547 349°| 312 750 481 | 379 985 638 | 5071251 794 | 7021884 1205
20 | NR NR NR | NR NR NR | 181 223 NR | 246 357 228 | 298 524 333 | 360 723 461 | 433 955 615 | 5701216 768 | 78018411166
30 | NR NR NR | NR NR NR{ NR NR NR { NR NR NR {389 477 305 | 461 670 426 | 541 895 574 | 7041147 720 | 93717591101
50 0 33 99 66 | 51 213 133 | 73 394 230 | 105 629 361 ] 138 928 515 | 1761292 704 | 2201724 948 | 29522231189 | 42834321818
2 36 84 61 | 53 181 121 | 73 318 205 {104 495 312 | 133 712 443 | 168 971 613 | 2091273 811 | 28016151007 | 4012426 150%
] 48 80 NR.[ 70 174 117 | 94 308198 '| 131 482 305 | 164 696 435 | 204 953 602 | 2571252 795 | 3471591 991 | 49623961450
10 | NR NR NR | 89 160" NR:-| 118 292 186 | 162 461 292 | 203 671 420 | 253 923 583 | 3131217 765 | 4181551 963 | 58923471455
15 | NR NR NR {112 148 NR-{ 145 275-174 | 199 441 280 | 244 646 40S: [ 299 894 S€2 | 3631183 736 | 4811512 934 | 66822991421
20 | NR NR NR | NR NR NR'}{ 176 257 NR' | 236 420 267 | 285 622 389 | 345 866543 | 4151150 708 | 5441473 906 | 74122511387
30 | NN NR NR°| NR NR NR { NR NR NR | 315 376 NR | 373 573 'NR | 442 809 502 | 5211086 649 | 6741399 848 | 89221591318
100 0 NR NR NR | 49 214 NR | 69 403 NR.| 100 659 395 | 131 991 555 | 16651404 765 | 20719001033 | 27324791300 | 39539122042
2 NR NR NR:| 51 192 NR'| 70 351 NR | 98 563 373 | 125 828 508 | 1581152 698 -( 1961532 933 | 25919701168 | 3713021 1817
5 NR NR NR | 67 18 NR | 90 342" NR'| 125 551 366 | 156 813 50t | 1941134 688 | 2401511 921 | 32219451153 | 46025901796
10 | NR NR NR{ 8 175 NR | 113 324 NR | 153 532 354 | 191 789 486 | 2381104 672 -| 2931477 902 | 38919051133 | 5472938 1763
15 NR NR NR | 132 162 NR | 138 310 NR | 188 511 343 { 230 764 473 | 2811075 656 | 3421443 884 | 44718651110 | 61828881730
20 | NR NR NR | NR NR NR | 168 295 NR | 224 487 NR | 270 739 458 | 3251046 639 | 3911410 864 | SO718251087 | 6902838 1696
30 [ NR NR NR| NR NR NR | 231 264 NR | 301 448 NR | 355 685 NR | 418 988 NR | 4911343 824 | 63117471041 | 83427391627
SO [ NR NR NR | NR NR NR { NN NR NR | NR NR NR | 540 584 NR | 617 866 NR | 7111205 NR | 8951591 NR 113825471489
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VENTING

VENT TABLES

Capacity of Type B Double-Wall Vents with Type B Double-Wall Connectors
TABLE 3 Serving Two or more Category | Appliances

Vent Connector Capacity

Vent Connector Diameter - D (inches)

3 4 J s 6 ™ J 8" J 9 10"

Vex  Connector Appllance Input Rating Limits in Thonsands of Btu Per Hour
Height  Rise ,

H R | FAN NAT| PAN NAT| PAN NAT| FAN NAT| FAN NAT | _FAN NAT |_FAN NAT | FAN NAT
(ft) (fr) Mn Max Mx | Mn Max Mx:| Mio Mxx Max | Mn Max Max'| Min Max Mox. | Min Max Max'| Mn Msx Max [ Min Max Mu

—_— = -
6 1 2 37 26 35 66 46| 46 106 72 58 164 104 7 225 142 92 296 185.| 109 376 237 | 128 466 289
2 23 41 31 37 75 55. 48 121 86 60 183 "124 79 253 ‘168 95 333 220 | 112 42¢ 282 | 131 526 345
3 4 4 .35 38 81 62 49 132 96 62 199 139 82 275 189 97 363 248 | 114 463 317 | 134 575 386
8 ] 2 40 27 35 72 ‘48 49 114 76 64 176 109 84 243 148.| 100 320 194 | 118 408 248 | 138 507 303
2 3 4 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 &4 53 139 101 67 210 145.] 83 290 198 | 105 384 258 | 123 492 330 | 143 612 402
10 1 2 43 28 34 78 S0 49 123 78 65 189 113 89 257 154 | 106 341 200 | 125 436 257 | 146 542 314
2 3 47 33 36 8 - 59 51 136 93 67 206 1341 S1 282.182.] 109 374 238 | 128 479 305 | 149 596 372
3 24 S0 37 37 92 67 52 146 104 69 220 150 94 303°.205 | 111 402 268 | 131 515 342 | 152 642 417
15 1 21 5 33 8 53 47 142 83 64 220 120 88 298 163 | 110 389 214 | 134 493 273 | 162 609 333
2 2 53 35 35 96 63| 4y 153 99 66 235 142 91 320 193 | 112 419 253 | 137 S32 323 | 165 658 394
3 24 S5 4 36 102 71 S1 1637 111 68 248 1601 93 339 218 | 115 445 286 | 140 565 365 | 167 T00 444
20 1 21 54 3 33 99 56 46 157 87 62 246 125 86 334 171 | 107 436 224 | 131 S52 28BS | 158 681 347
2 2 5 37 34 105 66 48 167 104 64 259 149 89 354 202 | 110 463 265 | 134 SB7 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 6 133 31 113 59 45 181 93 60 288 134 83 391 182 | 103 512 238 | 125 649 305 | 151 802 372
2 2] 64 39 33 118 70 47 190 110 62 299 . 158 85 408 "215 | 105 S35 282 | 129 679 360 | 155 840 439
3 2 66 4 34 123 79 43 198 124 64 309 1781 88 423 242 | 108 S55 317 | 132 706 405 { 158 874 494
S0 1 9 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 B 43 32 137 716 45 223 119 S9 358 1721 81 490 234 | 100 645 306 | 123 820 392 | 148 1014 478
3 2 75 48 33 141 86 46 229 134 61 366 194 83 502 263 | 103 661 343 | 126 842 441 | 151 1043 538
100 1 18 82 37 28 158 66 40 262 104 53 442 150 73 611 204 | 91 810 266 | 112 1038 341 | 135 1285 417
2 19 8 M 30 161 19 42 267 123 S5 447 178 75 619 242 94 82 316 | 115 1054 405 | 139 1306 4%
3 20 84 SO 31 163 89 4 272 138 57 452 200 8 6271 272 97 834 355 118 1069 455 | 142 1327 555

Common Vent Capacity

Common Vent Diameter - D (inches)

Iy J 5 J 6 T | 8" J 9" J 10"

Hv':l;n Combined Appllance Input Rating in Thousands of Btu Per Hour

e, - ’ .

H FAN FAN NAT | FAN FAN NAT er FAN NAT | FAN FAN NAT LFAN FAN NAT er FAN NAT | FAN FAN NAT
(f)  |[+FANNAT+NAT [FAN+NAT+NAT (+FANSNAT+NAT [sFAN+NAT+NAT [+FAN +NAT4NAT (+FAN+NAT+NAT HFAN+NAT+NAT
6 92 81 65| 140 116 .103 | 204 161 147 309 248 200 | 404 314 260 | S47 434 335 | 672 520 410
] 101 9 73| 155 129 114 | 224 178 163 | 339 275 223 | 448 348 290 | 602 480 378 | 740 ST 465

10 110 97 79| 169 141 124 | 243 194 178 | 367 299 242'| 477 377 315 | 649 522 405 [ 800 627 49?‘
15 125 112 91 | 195 164 144 | 283 228 206 | 427 352 2801 556 444 365 | 753 612 465 | 924 733 565
20 136 123 102 | 215 183 160 | 314 255 229 | 475 394 310 { 621 499 -405 | B42 688 523 [ 1035 826 640
30 152 138 118 | 244 210 185 | 361 297 266 | S47 459 360 | 720 S85 470 | 979 808 605 | 1209 975 740
50 167 153 134 279 244 214 | 421 353 310 | 641 547 423 | 854 706 550 | 1164 9§77 705 | 1451 1188 860
100 175 163 NR | 311 277 NR | 489 421 NR | 751 658 479 |1025 873 625 | 1408 1215 800 | 1784 1502 975
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TABLE 3 (cont'd)

Vent Connector Capacity

VENTING

VENT TABLES

Y A

Capacity of Type B Double-Wall Vents with Type B Double-Wall Connectors
Serving two or more Category | Appliances

127

Vent Connector Diameter - D (inches)

14" 16" J 18 20" b 2"
Vet Connector Appliance Input Rating Limits in Thousands of Btu Per Hour
Height Rise B )
H R FAN NAT FAN NAT FAN NAT A FAN 'N_AT--. FAN NAT FAN NAT
(fr) (ft) Min Max Max | Mn Mx Mlx Mn Mix Maxx Mn MllM'n Mn Mix M| Mn Mox Mxx
6 2 .| 174 76 496| 223 1046 653 | 281 1371 853 NA NA| NA NA NA[ NA NA NA
4 180 897 616 | 230 1231 .827 | 287 1617 1081. NA NA| NA NA NA| NA NA NA
6 NA NA NA|( NA NA NA NA NA NA NA NA| NA NA NA| NA NA NA
8 2 186 822 516 | 238 1126 696 | 298 1478 910 NA:- NA| NA NA NA|( NA NA NA
4 192 952 644 | 244 1307 884 | 305 1719 1150 2737- 1800.| S60 3319 -2180. 662 3957 2590
6 198 1050 772 | 252 1445 1072 | 313 1502 '1390 3018 :2180 | S68 3665 2640 | 669 4373 3130
10 2 196 870 .536 | 249 1195 730 | 311 1570 955 NA “NA| NA NA. NA| NA NA Na
4 201 997 664 256 1371 924 | 318 1804 120§ 387 2332 1535 | 486 2887 1890 | 581 3502 2280 | 686 4175 2710
6 207 1095 2| 263 1509 1118 | 325 1989 ‘1455 395 2556:.1865 | 494 3169 2290 | 589 3845 2750 | 694 4593 3270
15 2 214 967 568 | 272 1334 790 | 336 1760 1030 408 2317 .1305S| NA NA NA| NA NA . NA NA NA NA
4 221 1085 712 | 279 1499 1006 | 344 1978 1320 416 2579 1665 523 3197 2060| 624 3881 2490 | 734 4631 2960
6 228 1181 856 | 286 1632 1222 | 351 2157 1610 424 2796 ©2025.| 533 3470 2510/ 634 4216 3030 | 743 S035 3600
20 2 223 1051 596 | 291 1443 840 | 357 1911 1095 430 253313851 NA 'NA "NA] NA NA NA NA NA NA
4 230 1162 748 298 1597 1064 365 2116 1395 438 2778 :1765.| 554 3447 2180 | 661 4190 2630 | 772 5005 3130
6 237 1253 900 ( 307 1726 1288 373 2287 1695 450 2984 2145 | 567 3708 2650 | 671 4511 3150 | 785 5392 3790
30 2 216 1217 632 | 286 1664 910 | 367 2183 1190 461 2891. 1540 NA NA MNMA| NA NA NA| NA NA NA
4 223 1316 792 294 1802 1160 | 376 2366 1510 474 3110 1920 619 3840 2365 728 4681 2860 | 847 5606 3410
6 231 1400 952 ( 303 1920 1410 | 384 2524 1830 485 3299. 2340 | 632 4080 2875 | 741 4976 3480 | 860 5961 4150
50 2 206 1479 689 | 273 2023 1007 | 350 2659 1315 435 3548 1665 NA NANA NA NA NA| NA NA NA
4 213 1561 860 ] 281 2139 1291 359 2814 1685 447 3730 2135 580 4601 2633 709 5569 3185 | 851 6633 3790
6 221 1631 1031 290 2242 1575 369 2951 2055 461 3893 2605 | 594 4808 3208 | 724 5826 3885 | 867 6943 4620
100 2 192 1923 712 254 2644 1050 | 326 3490 1370 | 402 47071740 NA NA NA|[ NA NA NA|( NA NA NA
4 200 1984 888 263 2731 1346 | 336 3606 1760 414 4842°2220 | 523 5982 2750 | 639 7254 3330 | 769 8650 3950
6 208 2035 1064 | 272 2811 1642 | 346 3714 2150 426 4968 2700:| 539 6143 3350 | 654 7453 4070 | 786 8892 4810
Common Vent Capacity
Common Vent Diameter - D (inches)
12 14 16" | 18" | 2" 2" 24"
HV:;L Combined Appliance Input Rating in Thousands of Btu Per Hour
il . .
H FAN FAN NAT | FAN FAN NAT | FAN FAN NAT { FAN FAN NAT.| FAN FAN NAT | FAN FAN NAT | FAN FAN NAT
(ft) | +FAN +NAT +NAT | 4+FAN 4NAT +NAT | 4FAN +NAT +NAT | +FAN sNAT +NAT:| +FAN +NAT +NAT | 4FAN +NAT +NAT |+FAN +NAT +NAT
6 900 696 S88 ] 1284 990 815 | 1735 1336 1065 | 2253 1732 1345 | 2838 2130 1660 | 3488 2677 1970 | 4206 3226 2350
8 994 773 652 1423 1103 912 | 1927 1491 1190 | 2507 1936 1510 | 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 3278 2400 | 5123 3957 2920
15 1247 986 825 | 1794 1410 1158 | 2440 1910 1510 | 3184 2484 -1910 | 4026 3133 2360 | 4971 3862 2790 | 6016 4670 3400
20 1405 1116 916 | 2006 1588 1290 | 2722 2147 1690 | 3561 2798 2140 | 4548 3552 2640 | S573 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 106_81 8648 5920 |13004 10499 7200
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VENTING

VENT TABLES

Capacity of Type B Double-Wall Vent with Single-Wall Connectors
Serving Two or more Category | Appliances .

TABLE 4
Vent Connector Capacity
Vent Connector Diameter - D (inches)
3 J 4 J s 6 J ™ J s J 9 I 10"
Vez  Connector Appliance Input Rating Limits in Thousands of Btu Per Hour
Height Rise
H R FAN NAT FAN _ NAT FAN NAT FAN __ NAT FAN 'NAT FAN __ NAT FAN __NAT FAN NAT
(i3] (f) Min Max Max | Min Max Max | Ms Mt Max | Min Mx Max { Min Max ‘M| Min M _'Mn. Min Mx Mmx | Min Maxx Mix
6 1 NR NR 26| NR NR 46| NR NR 71| NR NR 102 | 207 223 -140 | 262 293. 183 | 325 373 234 | 447 463 286
2 NR NR 31| NR NR S§] NR NR 85| 168 182 123 | 215 251 :167 | 271 331 219 | 334 422 281 | 458 524 344
3 NR NR 234 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.{ 312 380 208 | 397 482 266 | 556 S96 324
2 NR NR 34 83 94 62} 121 150 97| 185 230 138§ 246 31471893 321 411 243 | 407 522 317 | S68 646 337
3 NR NR 39 87 100 70| 127 160 109 | 193 243 157 | 2SS 333 215 | 331 438 281 | 418 557 360 | 579 690 437
30 1 47 60 31 7T 110 57| 113 175 891 169 278 129 | 226 380 175 | 296 497 230 | 378 630 294 | S28 TI9 358
2 50 6 37 81 115 67| 117 185 106 | 177 290 152 | 236 397 208 307 521 274 | 389 662 349 | 541 819 425
3 54 6 42 85 119 76| 122 193 120 | 185 300 172 ] 244 412 235. | 316 542 309 | 400 690 394 | 555 855 482
50 1 46 6 33 75 128 60| 109 207 96| 162 336 137 | 217 460 188 | 284 604 245 | 364 768 314 | SO7 951 334
2 49 71 40 79 132 72 114 21S 113 | 170 345 164 | 226 473 223 | 294 623 293 | 376 793 375 | 520 983 458
3 53 72 &5 83 136 82| 119 221 128 | 178 353 1861 235 486. 252 | 304 640 331 | 387 816 424 | 535 1013 S5I8

Common Vent Capacity

Common Vent Diameter - D (inches)

4" ’ s I 6" ™ I 8" J 9" ] 10”
HVF;“ Combined Appliance Input Rating in Thousands of Btu Per Hour
ei
H FAN FAN NAT | FAN FAN NAT | FAN FAN NAT | FAN FAN NAT | FAN FAN NAT | FAN FAN NAT | FAN FAN NAT
v HFAN ¢NAT¢NATJ FAN+NAT4NAT RFAN+NAT+NAT WFAN+NAT+NAT WFAN +NAT+NAT (HFAN4NAT+NAT +FAN+NATsNAT
6 89 78 64| 136 113 100 | 200. 158 144 | 304 244 196 | 398 310 257 | S41 429 332 | 665 515 407
8 98 87 71| 151 126 112 | 218 173 159 | 331 269 218 | 436 342 "285 | 592 473 373 | 730 S69 480

10 106 9 76| 163 137 120 | 237 189 174 | 357 292 236 | 467 369 309 | 638 512 398 | 787 617 487
15 121 108 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 | S33 446 349 | 703 S70 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 238
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VENTING

VENT TABLES
Serving a Single Category | Appliance

Capacity of Masonry Chimnaey with Type B Double-Wall Vent Connectors

TABLE 5
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VENTING
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VENTING

Y

VENT TABLES
Capacity of Masonry Chimney with Type B Double-Wall Connectors

TABLE 7 Serving two or more Category | Appliances
Vent Connector Capacity '
Vent Connector Diamster - D (Inches)
3" 4 | 5" | & | T | s 9 10"
Vent  Connector Appliance Input Rating Limits in Thousands of Btu Per Hour

Height Rise o ssro v
H R PAN SaE
) 1) Min Max '
6 1 24 NR 319 |
2 2% 4 5 .
3 27 439
15 1 % 134 8247 375
2 25 .S 187 900432

3 % 9 190 960 436

30 1 %4 54 175 1115 432
2 25 & 179 1171 -d34

3 % 6 182 1220 453§

50 1 3 52 168 1334 462
2 % 5 172 1379 510

3 % 6 176 1421 58

Cammon Vent Capsdty
Minimum Internal Ares of Chimney, Square Inches
12 19 s 3s S0 63 : 78 | 113
H‘::n Combined Applisace Input Rating i Thousands of Btu Per Hour

H FAN FAN ] X A i LFAN FAN NAT
(R) FAN4NAT AN +NAT: FAN+NAT4NAT -

6 NR 74 NR NR NR 853 NR

3 NR 0 NR NR NR 937 40

10 NR NR NR NR 1010 454
15 NR % NR NR NR 1156 $46
20 NR 92 NR NR NR 1286 643 -

30 NR NR NR NR NR 473 769

S0 NR NR NR NR NR 1692 /922
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VENTING

VENT TABLES
Capacity of Masonry Chimney with Single-Wall Connectors

TABLE 8 ' Serving two or more Category | Appliances
Vent Connector Capacity
Vent Connector Diameter - D (Inches)
3 J Ty J 5 [ & T i Ly L 3 | 100
Vent  Connector Appliance Input Rating Limits in Thoussnds of Bta Per Hour
Height Rise
R FAN  /
Min Max Min
[ 1 NR NR 21 2
2 NR NR % 321
3 NR NR 247 365 519
15 1 NR NR 268 5]
2 NR 92 m a 634 .
3 NR 96 286 439 646 945 437
30 1 NR 86 259 492 % 600 1089 455
2 NR 91 % s ; 613 1145 430
3 NR 95 m 626 1193 " 521
50 1 NR 8 252 567 582 1302 517
2 NR 89 262 588 596 1346 567
3 94 1 271 & 610 1386 565
Common Vent Capacity
Minimum Internsl Ares of Chiimmney, Square Inches
12 J 19 J 28 ’ 3 J 50 J 63 7 J 13
H‘;;;: Combined Applisnce Input Rating in Thousands of Btu Per Hour
H ' : ; ’ FAN FAN ‘NAT
() ; L FAN +NAT éNAT
6 NR T3 NR NR 846 NR
8 NR NR NR 928 405
10 NR 8. NR NR 1000 450"
15 NR 88 NR NR 1139540
20 NR 90: NR NR 1264 640
30 NR NR NR NR 1447 740
50 NR NR NR NR 1672 910
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VENTING

Cybee

TABLE 9
MASONRY CHIMNEY LINER DIMENSIONS
‘ __WITH CIRCULAR EQUIVALENTS
NOMINAL INSIDE INSIDE DIA. EQUIVALENT
LINER SIZE |DIMENSIONS IN |OR EQUIVALENT |AREA
INCHES LINER NCHES |DIA. INCHES $Q. INCHES
4x8 212x61/2 4 12.2
5 19.6
6 28.3
7 38.3
8x8 63/4x6 34 7.4 427
_ 8 50.3
8x 12 61\2x1012 9 63.6
: 10 78.5
12x 12 93/4%x93/4 10.4 83.3
11 95
12x 16 91/2x13 12 11.8 1075
12 113
: 14 153.9
16x 16 131/4x13 1/4 14.5 162.9
_ 15 176.7
16x 20 13x17 16.2 206.1
18 254.4
20x 20 163/4x 16 /4 18.2 260.2
20 314.1
20x 24 1812x20 172 20.1 314.2
22 380.1
24x 24 20 1/4 x 20 1/4 22.1 380.1
24 452.3
24x28 20 1/2x24 1/4 24.1 '456.2
28x 28 24 1/4x24 1/4 26.4 §43.3
27 572.5
30x30 2512x25 1/2 27.9 607
_ 30 706.8
30x 36 2512x311/2 30.9 749.9
_ 33 855.3
36x36 3112x31 1\2 344 929.4
36 1017.9

When liner sizes ditfer dimensionally from those shown in Table 9 equivalent
diameters may be determined from published tabies for square and rectangular
ducts of equivalent carrying capacity or by other engineering methods.
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- VENTING

EXAMPLES USING SINGLE
APPLIANCE VENTING TABLES

Example 1: Single Draft-Hood-Equipped Appliance

suppose that an installer has a 120,000 Btu/br input
appliance with a § inch diameter draft hood outlet that
needs to be vented into a 10 foot high Type B vent
system. What size vent should be used assuming (a) a 5-
Ft lateral single-wall metal vent 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 solve this problem because
single-wall metal vent connectors are being used with a
Type B vent: Refer to Figure 4 of Typical Applications.

(a¢ Read down the first column in Table 2 until the row
associated with a 10-Ft height and 5-Ft lateral is
found. Read across this 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 Btwhr and
may be used for this application.

(b) 1 three 90° elbows are used in the vent system,
then the maximum vent capacity listed in the tables
must be reduced by 10 percent (see Note 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 increased 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 greater than the
required 120,000, therefore use a 6" Vent and
connector when three elbows are used.

Elbow S

N

EXAMPLE 1

Single Wall

Dratt Hood Equiped Appliance
120.000 Bm?iu;:::ﬂ

58 Rev. 1

Example 2: Single Fan-Assisted Appliance

Suppose an installer has an 80,000 Btu/hr input fan-
assisted appliance that must be installed using 10 feet of
lateral connector attached to a 30-Ft high Type B vent.
Two 90° elbows are needed for the instaliation. Can a
single-wall metal vent connector be used for this
application?

Solution

Table 2 refers to the use of single-wall metal vent
connectors with Type B vent. In the first column find the
row associated with a 30-Ft height and a 10-Ft lateral.
Read across this row, looking at the "FAN Min" and "FAN
Max" columns, to find that a 3 inch diameter single-wali
metal connector vent is not recommended. Moving to
the next larger size single wall connector (47) we find that
a 4 inch diameter singie-wall metal connector has a
recommended minimum vent capacity of 91,000 Btu/hr
and a recommended maximum vent capacity of 144,000

Btwhr. The 80,000 Btu/hr fan-assisted appliance is

outside this range, so we conclude that a singie-wall
metal vent connector cannot be used to vent this

- appliance using 10 feet of lateral for the connector.

However, we see that if the 80,000 Btu/hr input
appliance could be moved to within 5 feet of the vertical
vent, then a 4 inch single-wall metal connector could be
used to vent the appliance. Table 2 shows the
acceptable range of vent capacities for a 4 inch vent with
5 feet ot lateral 10 be between 72,000 Btu/hr and
157,000 Btu/hr.

If the appliance cannot be moved closer to the vertical
vent, then Type B vent coukd be used as the connector
material. In this case,Table 1 shows that for a 30-Ft high
vent with 10 feet of lateral, the acceptable range of vent

_capacities for a 4 inch diameter vent attached to a fan-

assisted appliance are between 37,000 Btu/hr and
150,000 Btu/hr.

EXAMPLE 2

AL m—— L

——



VENTING

EXAMPLES USING COMMON

Y

VENTING TABLES

Example 3: Common Venting Two Draft-Hood
Appliances

Suppose a 35,000 Btwhr water heater is to be common
vented with a 150,000 Btu/hr furnace using a common
vent with a total height of 30 feet. The connector rise is 2
feet for the water heater and 3 feet for the furnace.
Assume single-wall metal connectors will be used with
Type B vent. What size connectors and combined vent
should be used in this installation?

Solution - (Table 4 applies in this example)

Table 4 should be used to size single-wall metal vent
connectors attached to Type B vertical vent. In the vent
connector capacity Table 4, find the row associated with
a 30-Ft vent height. For a 2-Ft rise on the vent connector
for the water heater, read the shaded columns for draft-
hood-equipped appliances to find that a 3 inch diameter
vent connector has a capacity of 37,000 Btw/hr.

Therefore, a 3 inch single-wall metal vent connector may
be used with the water heater. For a draft-hood-
equipped furnace with a 3-Ft rise, read across the
appropriate row to find that a 5 inch diameter vent
connector has a maximum capacity of 120,000 Btu/hr
{which is too small for the furnace) and a 6 inch diameter
vent connector has a maximum vent capacity of 172,000
Btu/hr. Therefore, a 6 inch diameter vent connector
should be used with the 150,000 Btwhr furnace.

For the capacity of the combined vent, the lower portion
of Table 4 shoukd be used. The combined 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 height 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 input furnace.

Combined Capacity
35,000 + 150,000 = 185,000

EXAMPLE 3

Example 4: Common Venting a Draft Hood Water
Heater with a Fan-Assisted Furnace

In this case, a 35,000 Btwhr input draft-hood-equi
water heater with a 2 foot connector rise is to be compnegg
vented with a 100,000 Btu/hr fan-assisted fumace with a
3-Ft connector rise. The common vent consists of a 30-
Ft rise of Type B vent. What are the recommended vent
diameters for each connector and the common vent?

Solution - (Table 4)

Water Heater Vent Connector Diameter. Let us
assume the installer would like to use a single-wall metal
vent connector. Using Table 4, Vent 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 Btwhr rating in the "NAT Max" column that is
equal to or greater than the water heater input rating.
The table shows that a 3 inch vent connector has a
maximum input rating of 37,000 Btu/hr. Since this is
greater than the water heater input rating, a 3 inch vent
connector is adequate. Furthermore, since the water
heater is equipped with a draft hood, there are no
minimum input rating restrictions.

Furnace Vent Connector Dlameter. Again, let us
assume the instalier would like to use a single-wall metal
vent connector. Using Table 4, 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 fumace has a fan-assisted combustion system,
find the first "FAN Max" column with a Btwhr rating
greater than the furnace input rating. The 4 inch vent
connector has a maximum input rating of 119,000 Btwhr
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/ty, than a
Type B vent connector (see Table 4) would have to be
used in order to meet the minimum capacity limit.

Dratt Hood Equiped Draft Hood
Water Heater Equiped Fumace
35,000 BTUH input 150,000 BTUH Input

EXAMPLE 4
Type B

Single Wall
Connectors

Fan Assisted Furnace

Water Heater
100,000 BTUH tnput 35,000 BTUH tnput
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VENTING

EXAMPLES USING COMMON
VENTING TABLES

Example 4: (cont'd)

common Vent Diameter. The total input to the
common vent is 135,000 Btu/hr. Using Table 4,
Common Vent Capacity, read down the Total Vent
Height "H" column to 30 feet and across this row to find
the smallest vent diameter in the "FAN+NAT" column
that has a Btu/hr rating equal 1o or greater than 135,000
Btwhr. The 4 inch common vent has a capacity of
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 metal vent 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.

Example 5: Single Draft Hood Equipped Furnace
Vented into A Masonry Chimney

A 135,000 Btu/hr draft hood equipped 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 constructed using a 8" x 8" liner. What
size single wall vent connector is required?

>olution:

Table 6 should be used. Refer to the figure for Example
5.

EXAMPLE §
u
n H
Tite-Lined
Masonry Chimney ——w=
Vent Connector
with three elbows 10 l 15
]
]
Draft Hood |
Equiped Fumnacs J
| s
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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 intemal area of the chimney is 8" x 8" = 64 sq.
in. and is within the acceptable range (38 sq. in to 198
§q. in.) for a 6" vent connector as shown in Table 6.

Example 6: Common venting into a Masonry Chimney

In this case, a 35,000 Btu/hr 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 fan-assisted
furnace with a 4 inch diameter flue collar, 3, feet of
connector rise and 6 feet of horizontal length. The
common vent is an 8 x 12 tile lined chimeny that is 30
feet tall. What are the recommended vent diameters for
each connector? Is this an acceptable installation?

Solution

Table 8 is used to size common venting installations
involving single wall connectors into masonry chimneys.

Water Heater Vent Connector Dlameter. Using
Table 8, Vent 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 Btu/mr 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
Btwhr while a 4 inch vent connector has a maximum
input of 57,000 Btu/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 Btu/hr rating greater than the furnace input
rating. The 4 inch vent connector has a maximum input
rating of 127,000 Btwhr and a minimum input rating of
95,000 Btu/hr. The 100,000 Btu/hr furnace in this
example falls within this range, so a 4 inch connector is
adequate.



VENTING

EXAMPLE 6: (cont'd)

Masonry Chimney. From Table 9, the Equivalent
Area for a Nominal Liner size of 8 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 vakie of 63 to the row
for 30-ft height, to find a capacity value of 739,000
Btu/hr. The combined input rating of the furnace and
water heater 135,000 Btuhvhr, is less than the Table
value, so this is an acceptabile installation.

Note 19 requires the common vent area to be no greater
than seven times the flow area of the smallest appliance
outlet 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 specifies that the Table values are for vents or
chimneys which are not exposed to the outdoors below
the roofline. If the masonry chimney in this case were
exposed beiow the roofline, then the appliance
manutacturer, local gas utility, and/or authority having
jurisdiction must be consulted.

Example 7: Interpolating Between Table Values

An installer has an 80,000 Btu/hr input appliance with a 4
inch diameter draft hood outlet that needs to be vented
into a 12-ft high Type B vent. The vent connector has a §
ft lateral length and is also Type B. Can this appliance be
vented using a 4 inch diameter vent?

Solution

Table 1 is used in the case of an all Type B vent system.
However, since there is no entry in Table 1 for height of
12 feet, interpolation must be used. Read down the 4
inch diameter "NAT Max" column to the row associated
with 10 ft. height and 5 ft. laterial to find the capacity
value of 77,000 Btwhr. Go down further to the 15 ft.
height, 5 ft. lateral row to find the capacity value of
87,000 Btwhr. The difference between the 15 ft. height
capacity value and the 10 ft. height capacity value is
10,000 Btwhr. The capacity for a vent system with a 12
ft. height is equal to the capacity for a 10 ft. height plus
2/5 of the difference between the 10 ft. and 15 ft. height
values, or 77,000 + 2/5 x 10,000 = 81,000 Btu/hr.
Therefore, a 4 inch diameter vent may be used in the
installation.
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Multi-stoEy Gas Vent Design Procedure
for Each Segment of System
- Tee Same Size as
Vent Connector Tee Segment Above
1\‘ "t
* Common Vent Size Based on ————m= y——
All Inputs Entering This Segment,
and Available Total Height
« Avzilable Total Height
"H" Equals Rise Plus
« Total Input Distance Between Tees
5 AN |
: Tee Same Size as
increase Vent Rise Segment Above
Connector Size ‘ _ $
If Necessary *
-
BTUH Other Inputs
Input From Below
Vent Connector Size Common Vent Size
Depends On: Depends On:
« Input » Combined Inputs
*Rise » Available Total Heght "H"
» Available Total Height “"H" * Table 3 Common Vent
» Table 3 Connectors « Vertical Common Vent
With No Offsets
Figure 13
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Multi-story Vent Systems
Use Individual Vent Listed Cap
Ifo(r: Top Floor Appliance
if Connector Requirement . .
for Rise or Total Height Lse Avaiable Total Height for
Cannot be Met op Fioor Appliance and
Available Total Combined input of All
Height for Top Appliances on Common Vent
Floor Appliance
I i — ] > &—— Third Connection Tee *
Use Vent Connector Rise
Table B :
1 Available Total Height for
. Third Floor Appli:;lce and
Available Total Combined input of Three
Top Floor Appliance . 4 Height for Third Appliances (If Top Floor
Floor Appliance Appliance is Not Connected,
: Measure Total Height to
Vent Top)
- — | Second Connection Tee *
Use Vent Connector Rise ‘
Table - —
¢— Use Available Total Height
for Second Floor Appliance
: Available Total and Combined Heat input
Third Floor Appliaﬂc‘ —_— 3 Hgight forSecond ) of Two Applﬁm“
Floor Appliance
First Connectidn Tee *
1 - 10 |
Use Vent Connector RiseI
Table
) : Design Vent Connector for First
Second Floor Appliance —re 2 Floor Appliance as an Individual
. Vent of This Total Height for
Tee With Cap Optional input of First Floor Appliance
1 1 J
gy * Each Interconnection Tes is Same Size as
First Floor Appliance e 1 Segment of Common Vent Diractly Above
Principles of Design of Multi-story Vents Using
Vent Connector and Common Vent Design Tables
Figure 14
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tally-vented directly through a side wall. When this occurs, 2. When properly installed, the vent extending from the

HORIZONTAL VENTING

Some installations may require this appliance to be horizon-  theupflow fumace's horizontal vent systemis shown in Figure

the instructions listed below must be followed in order to  fumace to the power venter is under negative pressure, and
insure safe and reliable operation. A completed horizontal the fumace operatesas a Category | appliance.

ventsystemforahorizontalfumaceis shownin Figure 1, while

BAROMETRIC
DAMPER

BAROMETRIC
DAMRER

A\ WARNING|

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.

Figure 1. Horizontal Vent System for GS| Furnace

fr.‘.( .
18 IN. M )
A o
§%§ /
X )

THERMOPLASTIC

24V :’
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VENT TERMINAL

| ,?"ri

£73 115 VAC \4\
- 12IN | 12INMIN.

Figure 2. Horizontal Vent System for GU/GHI Furnaces
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Required Materials

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.

HORIZONTAL VENTING

Plexvent" is a registered trademark of Plexco, Inc.

Ultravent” is a registered trademark of Hart & Cooley, Inc. ’

* A coupling may be substituted for the drain and tee combination if the vent terminal is to be installed in a location where it is not exposed to rain, such as under an overhang, or where
it slopes downhill from the power venter outlet.

* *For many installations, Single-Wall Vent Pipe will not be suitable. See Page 4 for details.

AR = As required.

Vent Pipe Selection and Location

&\ WARNING

TOAVOIDTHE 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. Selectasuitable location forthe powerventerand vent

termination:

The bottom of the vent termination tee must be at
least 12 inches above ground level, andatleast 12
inches above expected snow accumulation level.
All portions of the vent termination tee must be at
least4 feetbelow, 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 located
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

1B.

Description Manufacturer Part Qty.
Power Venter Tiernlund Products, Inc. HST-J 1
‘RTV Sealant Dow Corning Corp. RTV 7320r 736 AR
RTV Prime Coat Dow Corning Corp. 1200 Prime Coat AR
) , Selkirk Metalbestos SM 3PVWT 1

3" Wall Thimble American Metal Products 1~ AMP 3PWT 1
Barometric Damper,

Single Acting 1
4"-3” Metal Reducer 1
Single-Wall or Type B

Vent Pipe-and Fittings* * AR
Class 1 wiring AR
3" 1.D. Plexvent® Pipe Plexco, Inc. 901220 5ft.
3" Plexvent Coupling Plexco, Inc. 905630 1
3" Plexvent Tee” Plexco, Inc. 905268 1
3" Plexvent Cond. Drain* Plexco, Inc. 901462 1
3" Plexvent Term. Tee Plexco, Inc. -901971 1

—OR — .
3" 1.D. Ultravent® Pipe "Hart & Cooley, Inc. 17849 5t
3" Ultravent Coupling Hart & Cooley, Inc. 17855 1
3" Ultravent Tees™ Hart & Cooley, Inc. 17854 2
3" Ultravent Drain Plug” Hart & Cooley, Inc. 17858 1
3" Ultravent Debris Screens Hart & Cooley, Inc. 17869 2

- where condensate or vapor could create a nui-

sance or hazard or could be detrimental to the
operation of regulators, relief valves, or other
equipment. A clearance of fourfee above the vent
termination to eaves or decks shouldbe observed.
Do not locate the vent termination tee near shrubs
or trees, since flue products may damage them.
All thermoplastic portions of the vent terminal
must have at least three inches clearance to all
combustible surfaces.

Avoid areas where children will have ready access
1o the vent terminal, as the vent terminal and/or
flue gases may be hot enough to cause burns.
Determine the length of metal pipe and the num-
ber of fittings required to run the flue pipe from the
furnace outlettothe power venterinlet. The power
venter is to be located as close as possible to the
side wall.

4\ WARNING

THELENGTH OF STRAIGHT PIPE CANNOTEXCEED 50
FEET. NOPORTION OF THEPOWER VENTING SYSTEM
CAN EXTEND INTO OR PASS THROUGH ANY
CIRCULATING AIR DUCT OR PLENUM.
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Equiv. ft. = Straight ft. +

HORIZONTAL VENTING °

Calculate the equivalent feet ofthe metalflue pipe from
the following equation. For this calculation, one 45
degree elbow is equivalent to one half of a 90 degree
elbow.

#90°

7.5 for 3" pipe
- or -
elbows )

10.0' for 4" pipe

Example. Calculatethe equivalent length of 4" pipe for 20

feet of straight 4" pipe withtwo 90 degree
elbows.

Solution. 20.0+ (2x10.0)= 40.0 equivalentfeetof4"pipe.

3.

Example.

Solution.

Enter Table | and read the maximum allowable equiva-
lent pipe length for the desired pipe diameter and
furnace input. This maximum allowable equivalent

length must be greater than, or equal to, the equivalent

length calculated in Step 2.

Determine if a 115,000 BTUH fumace may be
installed with 40.0 equivalent feet of 4" pipe.
From Table |, the maximum allowable length is
80 equivalent feet of 4™ pipe, 50 40.0 equivalent
feetis acceptable.

TABLE | MAXIMUM ALLOWABLE EQUIVALENT FEET.

Input (Btuh) 3” pipe 4” pipe

45,000 80
70,000 80
90,000 80
115,000 NA
140,000 NA

88888

(NA — Not Approved)

Selectthe flue pipe material (single-wall or Type B vent).

In Single wall metal pipe is to be used, the following
requirements must be met:

- Thesingle-wall pipe must be located entirely ina
space which will be heated to 60°F or higher.
The single-wall pipe must have a straight length of
30feetorless, anequivalentlengthof80 feetorless
as calculated above, and a diameter as shown in
Tablel.

The single-wall pipe must not pass through any

interior wall, attic, concealed space, orfloor.

- Thesingle-wall pipe must have a minimum clear-
ance of 6 inches from all combustible materials.

- Thesingle-wallpipe mustbe constructedofgalva-
nized sheet steel of atleast 26 Gauge. (.019inch)
thickness.

l Type B ventis used, the following requirements must

be met:

- TheTypeBvent must have astraight length of 50
feet or less, an equivalent length of 80 feet or less
as calculated above, and a diameter as shownin
Tablel.

- TheTypeBventmust have minimum clearance of
1 inch from all combustible materials.

- litheType Bvent mustpassthroughfloors, ceilings
or interior walls; then it must be installed with the
proper clearance to combustible materials andbe
fire-stopped according to local codes and the
National Fuel Gas Code.

Vent System installation

1.

2

Removethefumace access door. Iftherating plate does
not give instructions for horizontal venting, affix the
Amana horizontal venting label 10280202 from Horizon-
tal Venting Kit HVLKO01 beside the existing rating plate.

Mount the powerventer accordingtothe manutacturer's
instructions.

REMOTE ROOM
IDENSING THERMOGTAT
(Fﬂg:gsm FURNAGE (rvmeay
o ] v NOTES: 115V wiring and ground to furnace, and line voltage wiring and ground
¢ 1o condensing units are not shown.
-ey c Some room thermostats will require that a connection be made
_ a R from C (furmace) to G (thermostat).
R -~ Disconnects and overcurvent protection are not shown.
h b Al wiring which connects to the power venter must be instalied in
w " accordance with the power venter manufacturer’s irstructions.

TJIERNL
POWER VENIEH

Ew- S NEUTRAL
EEV\__ BK E e MOIT HSYAC
T GROUND
— A WARNING

Figure 3. Power Vemer'Wiring

To avoid personal injury, shock, or death, disconnect
the electrical power before electrlcally connecting any | |nruow s
equipment or changing any existing wiring.

WHWHITE
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HORIZONTAL VENTING

Install the metal fiue 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
morethan 18inches fromthefurnace 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.

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 fumace shutdown, the power ven-
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 fumace shutdown.

Make sure the heat anticipator in the room thermostat
is set as shown on the furnace wiring diagram. .

Proper sequence of operations is as follows:

1. The room thermostat calls for heat.

2. Thetimer relay on the power venter closes.

3. The power venter blower begins operating. The
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-

O

A. POWER VENTER
B. METAL REDUCER

C. THERMOPLASTIC VENT PIPE

D. COUPLING

10.
11.

12.
13.

14.

15.

c1 D F G @i
Bl 1 = il {1
cz ¢/ =

gized, and the furnace's induced draft blower
begins operating. The barometric damper may
close partially or completely, or may remain
open.

The pressure switch on the furnace closes.
Assuming there is no interruption from the safety
controls or ignition control, the ignition control is
energized.

The ignition control energizes the hot surface
ignitorforthe specifiedtime. Consultthefurnace's
installation or service manual for details.

At the end of the specified time, and assuming
there is no interruption from the safety controls,
the gas valve opens and cormbustion begins.
Once flame is proven, the ignitor is deenergized.
Some time after the gas valve opens, the air
circulation blower on the furnace begins operat-
ing. Consult the furnace's installation or service
manual for details.

When the room thermostat stops calling for heat,
the 24V coil on the power venter's timer relay is
deenergized.

The 24V signal at terminal W of the furnace is
lost, and the furnace gas valve closes. Combus-
tion ends.

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. Duringthis time, the power venter's
blower will continue to operate.

The air circulation blower on the fumace will
continue to operate for some period of time. On
some furnaces, the induced draft blower will aiso
continue to operate. Consult the furnace's instal-
lation or service manual for details.

E [

G

WALL THIMBLE
TEE

DRAIN (PLUG)
(TERMINATION) TEE
DEBRIS SCREENS
(ULTRAVENT ONLY)

TEOmMmMm

Figure 4. Vent Terminal Assembly
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HORIZONTAL VENTING

16. Eventually, all three blowers (power venter, air
circulation, and induced draft) will cease opera-
tion. Once the power 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 Terminal Assembly

4\ WARNING

TO AVOID POSSIBLE PERSONAL INJURY OR DEATH
FROM  ASPHYXIATION FOLLOW THESE
INSTRUCTIONS:

Assemble the ventterminal as shown in Figure 4, according
to the following instructions. SINCE THE OUTLET SIDE
OF THEPOWER VENTERIS POSITIVELY PRESSURED,
ALL PIPE DOWNSTREAM OF THE POWER VENTER
(OTHERTHANTHEMETAL REDUCER)MUSTBETHER-
MOPLASTIC VENT PIPE, AND ALL JOINTS MUST BE
SEALEDWITHRTV7320R 736. DONOTDRILLHOLES
- OR DRIVE SHEET METAL SCREWS OR RIVETS
THROUGH THE TERMINAL PIPE OR FITTINGS.

1. Cut the thermoplastic pipe to length using a sharp
handsaw. Pipe section C2mustbe sizedto allow D and
F to 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 surface of the side wall.
(If a coupling has been substituted for F, then section
C3 must be 9% inches).

2. Ciean and smooth all pipe ends.

3. Apply a thin film of the prime coattoall joint surfaces.
Allow to air dry for 30 to 45 minutes at room tempera-
ture.

4. Seal each joint by applying a % inch continuous bead
around each pipe end, approximately 1/8 inchfromthe
edge. ITEMS A AND B MUST BE SECURED WITH
SHEET METAL SCREWS; AND, THIS JOINT MUST
ALSOBESEALEDWITHRTV7320R736. DONOT
USE ANY SHEET METAL SCREWS TO CONNECT
ITEMC1TOITEMB. USEONLY PRIME COAT,AND
RTV 732 OR 736 FOR THIS JOINT.

5. Insert the pipe into fittings, rotating the pipe until the
pipe bottoms out in the fittings' sockets. Full joint
strength is developed after 24 hours.

MAINTAIN A 3 INCH MINIMUM AIR SPACE BE-
TWEEN THE THERMOPLASTIC VENT PIPE AND
ANY COMBUSTIBLES.

Seeitem 1A under“VentPipe Selection" forcomplete vent

termination requirements.
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Setting the Dratft.

1. 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.

2. 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 such as
range hood and bathroom exhausts, so they will oper-
ate at their maximumspeed. Do notoperate a summer
exhaust fan. Close fireplace dampers.

3. Attach a pressure tap on the vent six to nine inches
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 the
manometer is level, and is zeroed correctly.

4. 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 aperate continuously.

5. 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 -.10
inches water column.

4\ CAUTION

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.

6. Test for draft hood spillage at the draft hood relief
opening of the other appliances. Use the flame of a
match or candle. Forproper venting, smoke or flame
should be drawn into the draft hood.

7. i improper venting is observed, or if you need further
information on this topic, see the WHEN AN EXIST-
ING FURNACE...section below.

8. - Afterit has been confirmed that each appliance vents
properly when tested as outlined above, return doors,
windows, exhaust fans, fireplace dampers, and all
appliances to their previous conditions of use.



HORIZONTAL VENTING

4\ WARNING

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.

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.

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

a. Seal any unused openings in the common venting
system.

b. Visuallyinspectthe 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 to the common vent-
ing systemare located and other spaces of the building.
Turn on clothes dryers and any appliances not con-
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.

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 orcandle, or smoke from a cigarette, cigar, or
pipe.

f.  After it has been determined that each appliance
remaining 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. Ifimproperventingis observed duringany ofthe above
tests, the common venting system must be corrected
and in accordance with the National Fuel Gas Code,
ANSI Z223.1-1984 and Addenda, Z223.1a-1987.

If resizing any portion of the common venting system, use
the appropriate table in Appendix G in the National Fuel Gas
Code, ANSI 2223.1 and Addenda, Z223.1a-1987.

Power Venting System Maintenance
(Qualified servicer only)

&\ WARNING

TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER FROM ALL

‘EQUIPMENT BEFORE PERFORMING ANY

MAINTENANCE.

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 performed in
the fall, before the heating season begins.

Replace any rusted-out metal vent pipe. Any rusted-out
single-wall vent pipe mustbe replaced by Type B vent pipe.

If any vent pipe has rusted significantly, it is strongly
recommended that the powerventing draft be rechecked as
outline in "Setting the draft" above.

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.

Inspect the exterior of the building to confirm that it has not
been damaged by flue products or condensation.

The furnace itself should be maintained and inspected in
accordance with the instructions in its Installation and
User's Informational manuals.

The power venter and barometric damper should be in-

spected and maintained in accordance with heir manufac-
turers' instructions.
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PRODUCT DESIGN

GAS SUPPLY AND PIPING

The rating plate is stamped with the model number, type of
gas, and gas input rating. Make sure the furnace is equipped
top operate on the type of gas available.

INLET GAS PRESSURE
NATURAL MIN. 5.0", MAX. 10.0"
PROPANE MIN. 11.0", MAX. 14.0"

Inlet Gas Pressure Must Not Exceed the Maximum Value
Shown in Table Above.

. 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 fumace 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 (non-
derated propane).

A different pressure switch is required at altitudes more than
4,000feetabove sealevel. Thisis required regardless of the
heat content of the fuel used. .

High altitude kits can be purchased depending upon the
altitude.

Refer to the High Altitude Instruction Manual included with
this fumace to determine_which High Altitude Components
to use and also for Detailed Installation Instructions.

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.
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4\ CAUTION

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.

The gas pipe supplying the furnace must be properly sized
based onthe cubicfeet perhourof gasflow required, specific
gravity of the gas and length of the run. The gas line
installation must comply with local codes, or in the absence
oflocal codes, with the latest edition of the National Fuel Gas
Code ANSI Z223.1 or CAN/CGA B149 Installation Codes.

NATURAL GAS CAPACITY OF PIPE IN CUBIC FEET

OF GAS PER HOUR (CFH)
LENGTH OF NOMINAL BLACK PIPE SIZE

PIPE IN FEEr 1,2“ 3’ L 1 n 1 1/ " 1 1,2"
10 132 278 520 1050 1600

20 92 190 350 730 1100

30 73 152 285 590 980

40 63 130 245 500 760

50 56 115 215 440 670

60 50 105 - 195 400 610

70 46 - 96 180 370 560

80 43 90 170 350 530

90 40 84 160 320 490

100 38 79 150 305 460

(Press. .5 PSIG or less and Pressure Drop of 0.3° W.C.: Based on 0.60
Specific Gravity Gas)

BTUH FURNACE INPUT

CFH= =1 ORIFIC VALUE OF GAS

CONNECTING THE GAS PIPING - NATURAL GAS

Referto Installation Instructions for the general layout of the
fumace. The following rules apply:

1. Use black iron or steel pipe and fittings for the building
piping.

2. Use pipe joint compound on male threads only. Pipe
joint compound must be resistant to the action of the
fuel used.

3. Useground jointunions. (Inside or outside of furnace.)

4. 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.

5. Usetwo pipe wrenches when making connection to the
gas valve to keep it from turning.

6. Install a manual shutoff valve. This shutoff valve
should be convenientiy located within six (6) feet of the
unit, and between the meter and unit.



PRODUCT DESIGN -

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 loca-
tions.

~ ¢. 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 extemal corro-
sionwhere they are in contact with masonry, plaster, or
insulation or are subject to repeated wettings by such
liquids as water (except rain water), detergents, or
sewage. :

CHECKING THE GAS PIPING

4\ CAUTION

TO AVOID THE POSSIBILITY OF PROPERTY DAMAGE,
PERSONAL INJURY OR FIRE, THE FOLLOWING
INSTRUCTIONS MUST BE PERFORMED REGARDING
GAS CONNECTIONS AND PRESSURE TESTING.

The unit and its gas connections must be leak tested
before placing in operation. Because of the danger of
explosion or fire, never use amatch or open flameto test
for leaks. Never exceed specified pressure for testing.
Higher pressure may damage the gas valve and cause
overfiring which may result in heat exchanger failure.

This unit and its individual shutoff valve must be
disconnected from the gas supply piping systemduring
any pressure testing of that system at test pressures in
excess of 1/2 psig (3.48 kPa).

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).

TANKS AND PIPING - PROPANE UNITS

4\ WARNING

PERSONAL INJURY HAZARD

IRON OXIDE (RUST) CAN REDUCE THE LEVEL OF
ODORANT IN PROPANE GAS. A GAS DETECTING
DEVICE IS THE ONLY RELIABLE METHOD TODETECT
A PROPANE GAS LEAK. CONTACT YOUR LOCAL
PROPANE SUPPLIER ABOUT INSTALLING A GAS
DETECTING WARNING DEVICE TO ALERT YOUINTHE
EVENT THAT A GAS LEAK SHOULD DEVELOP.

FAILURE TO DETECT A PROPANE GAS LEAK COULD
RESULT IN AN EXPLOSION OR FIRE WHICH COULD
CAUSE SERIOUS PERSONAL INJURY OR DEATH.

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.

For satisfactory operation, propane gas pressure mustbe 10
inch W.C. at the furnace manifold with all gas appliances in
operation. Maintaining proper gas pressure depends on
three main factors.

1. Vaporization rate, whichdepends on (a) temperature of
the liquid, and (b) "wetted surface" area ofthe container
or containers. '

2. Proper pressure regulation. (Two-stage regulation is
recommended from the standpoint of both cost and
efficiency.)

3. Pressure drop in lines between regulators, and be-
tween second stage regulator and the appliance. Pipe
size required will depend on length of pipe run and total
load of all appliances.

Complete information regardingtank sizing forvaporization,
recommended regulator settings, and pipe sizingisavailable
from most regulator 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 petroleumgases suchas Gasolac, Stalactic, Clyde's
or John Crane are satisfactory.

Refer to Figure 13 for typical propane gas instailations.
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PRODUCT DESIGN -

TYPICAL PROPANE PIPING
noum

FRST STAGE REGULATOR

THE TIME

Figure 13

4 WARNING

IF YOUR PROPANE GAS FURNACE IS INSTALLEDIN A

BASEMENT, AN EXCAVATED AREA OR A CONFINED

SPACE, WE STRONGLY RECOMMEND THAT YOU

CONTACT YOUR PROPANE SUPPLIER ABOUT

INSTALLING AWARNINGDEVICETHATWOULD ALERT

YOU TO A GAS LEAK.

. . . Propane gas is heavierthan 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,

followthe instructions on Page 6. Failuretodo socould

result in SERIOUS PERSONAL INJURY OR DEATH.
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PROPANE PIPING CHART -

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 BTUHR

PIPE OR NOMINAL PIPE
TUBING TUBING SIZE, O.D., TYPE L SIZE, SCH 40
LENGTH,

FEET 3/8" 1/2° 5/8" 3/4° 7/8" 1/2" 3/4"
10 | 730 1700 | 3200 | 5300 | 8300 | 3200 | 7500
20 | 500 [ 1100 | 2200 | 3700 | 5800 | 2200 | 4200
30 400 920 | 2000 | 2000 | 4700 | 1800 | 4000
40 370 850 1700 | 2700 | 4100 | tec0 | 3700
50 330 770 1500 | 2400 | 3700 [ 1500 | 3400
60 300 700 1300 | 2200 | 3300 | 1300 | 3100
80 260 610 | 1200 | 1900 | 2000 | 1200 | 2600
100 220 540 | 1000 | 1700 | 2600 | 1000 | 2300
125 200 490 900 1400 | 2300 | 900 2100
150 190 430 830 1300 | 2100 | 830 1900
175 170 400 780 1200 | 1900 | 770 1700

200 160 380 730 1100 | 1800 | 720 1500

To Convert to Capacities at 15 PSIG Settings - Multiply by 1.130
To Convert to Capacities at 5 PSIG Settings — Multiply by 0.879

Sizing Between Single or Second Stage Regulator and Appliance

Maximum Propane Capacities listed are based on 1/2* W.C. Pressure
Drop at 11* W.C. Setling. Capacities in 1000 BTUHR

PIPE OR
TUBING TUBING SIZE, O.D., TYPE L NOMINAL PIPE SIZE, SCH 40
LENGTH
FEET | 3/8" | 1/2* | 5/8" | 3/4" | 7/8" (1 7/8"] 1/2" | 3/4" | 1° |1 1/4"|1 1/2°
10 39 | 92 | 199 | 329 | 501 | 935 | 275 | 567 | 1071| 2205 3307
20 26 | 62 | 131 | 216 | 346 | 630 | 189 | 393 | 732 | 1496 | 2299
30 21 | 50 | 107 | 181 | 277 | 500 | 152 | 315 | 5§90 | 1212| 1858
40 19 | 41 | 90 | 145 | 233 | 427 | 129 | 267 | 504 | 1039 | 1559
50 18 | 37 | 79 | 131 | 198 | 376 | 114 | 237 | 448 | 913 | 1417
60 16 | 35 | 72 | 121 | 187 | 340 | 103 | 217 | 409 | 834 | 1275
80 13 | 29 | 62 | 104 | 155 | 289 | 89 | 185| 346 | 724 | 1086

100 1 | 26 90 | 138 | 255 | 78 | 162 | 307 | 630 | 976

125 10 | 24 81 | 122 | 224 | 69 | 146 | 275 | 567 | 866

200 8 19 €6 | 100 | 187 | 54 | 112 | 209 | 439 | 665

55
48
150 9 | 21| 43 | 72 | 109 | 202 | 63 | 132 | 252 | 511 | 787
39
36

250 8 17 60 | 93 | 172| 48 | 100 | 185 | 380 | 590

*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 ﬁj
VAPORIZE* 32°F | 20°F | 10°F | ©O°F | -10°F | -20°F | -30°F
125K BTU/HR 115 115 115 250 250 400 600
(50 CFH) GAL | GAL | GAL | GAL | GAL | GAL | GAL
250K BTUHR 250 | 250 | 250 | 400 | 500 | 1000 | 1500
(100 CFH) GAL | GAL | GAL | GAL | GAL | GAL | GAL
375K BTUHR 300 | 400 | 500 | 500 | 1000 | 1500 | 2500
(150 CFH) GAL | GAL | GAL | GAL | GAL | GAL | GAL
500K BTUHR 400 | 500 | 750 | 1000 | 1500 | 2000 | 3500
(200 CFH) GAL | GAL | GAL | GAL | GAL | GAL | GAL
750K BTUHR 750 | 1000 | 1500 | 2000 | 2500 | 4000 | 5000
(300 CFH) GAL | GAL | GAL | GAL | GAL GAQ GAL

* AVERAGE RATE/HOUR WITHDRAWL IN 8 HOUR PERIOD




PRODUCT DESIGN -

ELECTRICAL WIRING

4\ WARNING

TO AVOID THE RISK OF ELECTRICAL SHOCK, WIRING
TO THE UNIT MUST BE PROPERLY POLARIZED AND
GROUNDED.

4\ WARNING

TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER BEFORE
CHANGING ANY ELECTRICAL WIRING.

The wiring harness on this unitis furnished as anintegral part
of the furnace. Field alteration to comply with electrical
codes should not be required.

LINE VOLTAGE WIRING

Power supply to the furace must be N.E.C. Class 1, and
must comply with all applicable codes. The furnace mustbe
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 fieid 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. Foliow 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.

| CONTROL MODULE |
| NEUTRAL I
| HOT 120 VAC 120 VAC
| |
| |
I 18l el ¥l w|ols wlglols| |
BEEHEEENE SEEHE
| e e I T _______ | —
AR
LEANER
OPTIONAL c
ACCESSORIES
L_{| HUMIDIFIER

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 instalied 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 enoughto inspect
the airchamber above the heat exchanger for any smoke or
combustion gas leaks. A covershould 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 return air duct to be
attached to either side of the furnace cabinet. If the return
air ductis tobe attached to the 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, thentwo return airconnections mustbemade. 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
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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 resulit 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 Return Filter Sizes

Upflow Furnaces

Furnace Model Permanent Disposable
GUI045x25x 1-14x25x1 2-16x20x1
-GUI070x30,40x 1-14x25x1 2-16x20x1
GUI090x35,50x 1-16x25x1 2-16x20x1
GUI115x35,50x 1-20x25x1 2-20x20x1
GUI140x35,50x 1-20x25x1 2-20x20x1

Horizontal or Upflow/Horizontal Furnaces

Furnace Model Permanent Disposable
G(B/S)I045x25x  1-16x20x1 1-20x25x1
G(B/S)I070x30x  1-16x20x1 2-16x20x1
G(B/S)I070x40x  1-20x25x1 2-20x20x1
G(B/S)I090x30x  1-16x20x1 2-16x20x1
G(B/S)I090x50x  2-16x20x1 2-20x25x1
G(B/S)I115x35x  1-20x25x1 2-20x20x1
G(B/S)I115x50x  2-16x20x1 2-20x25x1
G(B/S)I140x50x  2-16x20x1 2-20x25x1
Counterflow Furnaces
Furnace Model Permanent Disposable
GCl045x25x 1-16x20x1 1-20x25x1
GCIl070x30x 1-16x25x1 or 2-16x20x1
1-20x20x1
GCl1070x40x 1-20x25x1 2-20x20x1
GCl090x30x 1-16x25x1 or 2-16x20x1
1-20x20x1
GCIl090x50x 2-16x20x1 or 2-20x25x1
1-25x25x1
GCI115x35x 1-20x25x1 2-20x20x1
GCI115x50x 2-16x20x1 or 2-20x25x1
1-25x25x1
GCl1140x50x 2-16x20x1 or 2-20x25x1
1-25x25x1
' FILTER RETAINER
“} i FILTER
FURNACE BOTTOM
Figure 14

Counterflow furnaces may have the filters installed in the
return air plenum above the furnace. For proper filter
performance the sides of the plenum must be at least as tall
as dimension "A" shown in figure 14.
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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 consider providing a removable panel
in the front of the return air plenum.

-——RETURN AIR

ol NS B
DOOR \-E \\::\:,/:/": . u‘m
Figure 15
FURNACE DIMENSION | FILTER (QTY.), SIZE, TYPE
MODEL “A"
GCl045x25x 9 2-12x20x1 DISPOSABLE
GCI070x35x 712 2-10x20x1 PERMANENT
GCl090x30x 10 1/2 2-14x20x1 DISPOSABLE
GCl090x50x 11 1/4 2-15x20x1 PERMANENT
GCl115x35x 111/4 2-15x20x1 PERMANENT
GCI115x50x 111/4 2-15x20x1 PERMANENT
GCI140x50x 11 1/4 . 2-15x20x1 PERMANENT

Guide dimples locate the bottom or side cutouts. Use a
straight edge to scribe lines connecting the dimples. Cutout
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 fumace. 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.

When the furnace is used in 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 heating 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 fumace
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 heating, the temperature of the return
air entering the furnace must be between 55°F. and 100°F.



SYSTEM OPERATION

SEQUENCE OF OPERATION
(Models with White Rodgers 50A50 Control)
NORMAL SEQUENCE

1. Thermostat calls for heat.

2. Thecombustion blower is energized, and the pressure
switch contacts close.

3. Theignitoris energized and is allowed to preheatfor17
seconds.

4. The gas valve is energized, delivering gas to the
burners and starting combustion.

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.

10.

The control waits 30 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.

The thermostat is satisfied and opens.
The control de-energizes the gas valve.

After a 15 second delay, the combustion blower and
optional humidifier are de-energized.

After another 75 second delay, the combustion blower
and optional electronic air cleaner are de-energized.

TIMING CHART FOR NORMAL WHITE - RODGERS 50A50 OPERATION

AIR CIRCULATION ON : : v ! ¥ 1 ¥
BLOWER OFF : ’—/'v T T
1 \ : ‘ L
GAS VALVE OPEN 1 1 1 t N_—_’ ] 1
CLOSED | | | i - !
IGNITOR ON[ e | \ Lo |
OFF LI 1 — AT I
T 1 o '
CLOSED LI ] «,—l—| !
PRESSURE SWITCH OPEN [ : l| : : : ' '
ON 11 ] ] . ] ] ! .
A | 1 1
COMBUSTION BLOWER oFF [ ' 1 1 —V— !
: Pt i 1o 1
ON Yo 1 o |
THERMOSTAT T b v } !
OFF L 'l 1 T X
SECONDS 0 172124 o 54 0 15 a0
z zuw e 32 _ fra w
© ¥ol 28 & S G
< O & ; <Z (4 = - [« 4
= w O < wiw w L w w
v > E Egaauwz2 J n O 2
O =2 3 Fg2uwld 3 o o o
b= L5 « O« uEs 3 S ‘guw o}
- E > T OE>HRS m : oy o
E 2 o285 = B o2 =
E 0 gZluuz <« I Z& <

WHITE RODGERS 50A50 CONTROL
DIAGNOSTIC LIGHT SIGNAL MEANINGS

REFER TO ABNORMAL

LIGHT SIGNAL 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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ABNORMAL OPERATION

1.

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

ifaflame is not sensed during the first seven (7) seconds
afterthe 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
alongerpause. The controlcan be resetand brought out
of lockout mode by turning the thermostat off and then
back on.

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.

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 eitherdisconnected hose tothe
pressure switch, faulty pressure switch or wiring, or
restricted air intake or flue piping.

Open Limit Control

It the limit control opens, the air circulation and vent
blower will be turned on until the limit closes. The
diagnostic light code for this is four short flashes
followed by a pause. The probable cause is either low
conditioned air flow due to dirty filter or resistance in duct
work, faulty limit, faulty blower, or blower speed set to
low.
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Missing Jumper Wire

if the jumper between RO1 and RO2 is not present, the
air circulation blower and vent blower will be ener-
gized all the time. The diagnostic light code for this is
five flashes followedby a pause. The probable cause
is a missing jumper.

Flame Sensed with No Call for Heat

If the control senses a flame whenthe gas valve isde-
energized, it will runthe air circulation blower and the
vent blower continuously. The diagnostic light code
for this is continuous light flashing. Probable
cause is miswiring.

SEQUENCE OF OPERATION
{Models with White Rodgers 50A47 Control)

NORMAL SEQUENCE OF OPERATION

1.

Thermostat calls for heat. The combustion blower is
immediately energized.

The pressure switch contacts transfer.

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.

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.

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).

The furnace will deliver heat to the conditioned space
until the thermostat is satisfied. -

The gas valve will be de-energized when the thermo-
stat opens.

There is a 90 second delay (approximate) before the
main air blowerandthe combustion blower stop. This
allows any additional heat in the heat exchangerto be
transferred to the conditioned space and to purge
combustion products for the heat exchangerand vent
system,



SYSTEM OPERATION *

SELF DIAGNOSTIC IGNITION CONTROL

In this furnace, there may be a red indicator light located on
the ignition control board near the MV terminal. This light is
designed to help the servicer diagnose potential service
problems with either the furnace or the ignition control itself.
If the 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.

RESET AFTER COl;iTROL LOCK-OUT

If ignition has not been achieved for any reason after three
ignition cycles, the electronic control module willlock-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

FAN CONTROL & MAIN

FAN CON ON [T T 1 T J T
OFF | | : | —N l
GAS VALVE OPEN || | | | | |
closep | | —V L :
| | l
IGNITOR ON I | . |
oFf | T l 4 : -4
PRESSURE SWITCH cosep || 1! B | !
(N.O. CONTACTS) OPEN | [ "7
COMBUSTION BLOWER oN || | : : A ! !
OFF | 7 I ]
| , [ | |
THERMOSTAT ON | | | |
OFF | T ——— !
—_— 1
) SECONDS 0 34 38 110 0 90
(approx.) (approx.)
)
g —
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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.

—

N

/]

BLOWER -
ORFICE =\
INLET 11

ot — v TUBE

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.

The J-tube has a predetermined orifice 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 be created on the J-tube, collectorbox
and hec.i exchanger flue passages.

A pressure control using a single pole, double throw
electrical switch is used as a safety requirement in case of
ablockedflue. Canadian Models also require atemperature
activated vent safety switch.

The foliowing illustrates the pressure control in an off and on
position.
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PRESSURE CHAMBER

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.

ATMOSPHERE
PRESSURE { +){ - }PRESSURE
B .
SWITCH {-)
NNy ?’
HOSE
2. o TO J-TUBE

67‘

uaiii}

O

IAPHRAM

4;

When the induced 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.

This in turn will open the (NC) normally closed switch and
make the (C) common to the (NO) normally open terminals.

In the event 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).
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OPERATING INSTRUCTIONS

1.

Close the manual gas valve external to
the furnace.

Turn off the electrical power supply to the
furnace.

Set room thermostat to lowest possible
setting.

Remove the door on the front of the
furnace.

This furnace is equipped with an ignition
device which automatically lights the
burner. Do nottrytolight burner by hand.

Turn the gas control valve clockwise /N
to the "Off" position for either the White
Rodgers 36-E gas valve (Figure 11B) or
the Honeywell VR-8205 gas valve (Fig-
ure 11A). Forthe Robertshaw 7200 gas
valve, push in and slide the lever to the
"Off" position (Figure 11C). Do notforce.

Wait five (5) minutestoclear outany gas,
then smell for gas, including near the
floor.

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 Y to the "On" position
for either the White Rodgers 36-E gas
valve (Figure 11B) or the Honeywell VR-
8205 gas valve (Figure 11A). For the
Robertshaw 7200 gas valve, push inand
slide the lever to the "On" position (Fig-
ure 11C). Do not force.

NOTE: There is approximate 20 second delay
between thermostat energizing and burner
firing.

PRESSURE REGULATOR

ADJUSTMENT

(UNDER CAP SCREW)

INLET
PRESSURE TAP

OUTLET PRESSURE
TAP

!’OUTLET

INLET [
GAS CONTROU/VALVE KNOB

INLET PRESSURE TAP
(SIDE OF VALVE)

INLET

INLET PRESSURE TAP

GAS CONTROL/VALVE LEVER

FIG. 11A — HONEYWELL
MODEL: VR-8205

I OUTLET

@

r—

=1

= |
O | —— PRESSURE REGULATOR

ADJUSTMENT
INE (UNDER CAP SCREW)
-1 W\

OUTLET PRESSURE TAP
(SIDE OF VALVE)

FIG. 11B — WHITE RODGERS
MODEL: 36E36 TYPE 230

OUTLET PRESSURE TAP
{SIDE OF VALVE)

PRESSURE REGULATOR
ADJUSTMENT
(UNDER CAP SCREW)

FIG. 11C — ROBERTSHAW (GRAYSON)
MODEL: 7200
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POLARIZATION AND PHASING:

As more and more electronic's are introduced to the Heating
Trade, Polarization of incoming power and phasing of pri-
mary to secondary voltage on transformers becomes more
important.

Polarization has been apparent in the Appliance industry
since the introduction of the three prong plug, however, the
Heating Industry does not use a plug forincoming power, but
is hard wired.

Some of the electronic boards being used today, with flame
rectification, will not function properly and/or at all without
polarization of incoming power. Some also require phasing
between the primary and secondary sides of step-down
transformers.

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:

| WARNING VOLTAGE IS

& WARNING | PRESENT USE EXTREME

CAUTION

— INCOMING PDUER

[ 120 VOI.‘I‘SI l 0 voLTS l
u LEC

THIS IS 'rm. COMMON
Figure 20

THIS 1S L

THE HOT P OR NEUTRAL LEG

These then should be wired to the furnace accordingly.

CHECKING FOR PHASING - PRIMARY TO SECONDARY OF UNMARKED TRANSFORMERS*

o

* & é‘ﬁ’
& A "
N §’ V4 I | ? Ly
SECONDARY PRIMARY
néb';ié - METER READS n__/
READS (\\ 120 VOLTS
26 v. - AN Reads 96 Volts - In Phase
£
% c
i-N N
L e HAlE__
> / "
_ if meter reads approx. 9§ volts - thg ko
primary to secondary are in phase - if Figure 21 Reads 144 Volts- Outof Phase

reads approx. 144 volits out of phase -
reverse low voltage wires.

*NOTE: Forflame rectificationthe common side of the secondary voltage (24 V) is cabinet grounded. lfyou were tobench
test a transformer the primary neutral and secondary common must be connected together for testing purposes.

c
p) E——"——"EWN
24v. ) < 120 v.
R ! qr > !
I
] .
Gm\smc smn:)
Figure 22
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Some transformers will display phasing symbols as shownin
figure 2210 assist in determining propertransformerphasing.

Checking for polarization and phasing shouldbecome a habit
in servicing. Let's start now.

)

;
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MAINTENANCE -

4\ WARNING

TO AVOID ELECTRICAL SHOCK, INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER BEFORE
PERFORMING ANY MAINTENANCE.

4\ 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 itis not blocked by debris,
which could permit fumes to enter the house. Replace any
leaking or rusted sections of vent pipe.

AIR FILTER

A\ WARNING

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 required. If the replacement
of the filter(s) becomes necessary, it must be replaced with
a filter(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

4\ WARNING

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 air duct.

Clean, wash, and dry the permanentfilter. 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. Engagefilterin the top
rail, move towards side of furnace, and dropitinto 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 permanently lubri-
cated do not have oil ports. Oil cannot be added to these
motors.)

VENT BLOWER MOTOR
(QUALIFIED SERVICER ONLY)

- If desired, the vent blower motor may be oiled annually with
six (8) 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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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)

1. Turnoff electrical power and gas supply to the furnace.

2. Remove the bumerassembly by disconnecting the gas
line and removing the manifold brackets from the
partition panel.

3. Remove the flue from the induced draft blower and the
collector box from the partition panel.

4. The primary heat exchanger tubes can be cleaned
using a round wire brush aftached to a iength 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 times to obtain sufficient
cleaning. Repeat for each tube.

5.  Whenall heat exchanger tubes have been cleaned and
the residue removed with a vacuum, replace all the
parts in the reverse order in which they were removed.

6. To reduce the chances of repeated fouling of the flue
passages, perform the steps listed in the System
Operation Section.



S

SERVICING

TEST EQUIPMENT

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.

1. Dial type thermometers or thermocouple meter (op-
tional) - to measure dry bulb temperature.

2.  Amprobe - to measure amperage and voltage.

3. Volt-Ohm Meter - testing continuity, capacitors, and
motor windings.

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.

Proper equipment promotes faster, more efficient service
and accurate repairs resulting in fewer call backs.

HEATING PERFORMANCE TEST

Before attempting to diagnose an operating fault, run a
heating performance test and apply the results to the Ser-
vice Problem Analysis Guide.

To conduct a heating performance test, the BTU inputto the
furnace must be calculated.

After the heating cycle has been in operation for at least
fiteen minutes and with all other gas appliances tumed off,
the gas meter should be clocked.

To find the BTU input, multiply the number of cubic feet of
gas consumed per hour by the heating value of the gas being
used. (The calorific value of the gas being used is found by
contacting your local utility.)

Example:

It is found by the gas meter, that it takes forty (40) seconds
for the hand on the cubic foot dial to make one complete
revolution, with all appliances off, except the furnace. Take
this information and locate it onthe gas rate chart. Observe
the forty (40) seconds, 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
one (1) hour.

Let's assume the local gas utility has stated that the calorific
value of the gas is 1025 BTU.

Multiplying the ninety (90) cubic feet by 1025 BTU gives us
an input of 92,250 BTUH.

Checking the BTU input on the rating plate of the furnace
being tested.

EXAMPLE: GUIOS0B30A
INPUT: 90,000BTUHR
OUTPUT CAP: 71,000BTUHR

Should the figure you calculated not fall within five (5)
percent of the nameplate rating of the unit, adjust the gas
valve pressure regulator or resize orifices.

[4A CAUTION

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 MORE THAN PLUS
OR MINUS .3 INCHES WATER COLUMN FROM 3.5
INCHES WATER COLUMN FOR NATURAL GAS OR 10
INCHES WATER COLUMN FOR PROPANE GAS.

To adjust the pressure regulator on the gas valve, turn down
(clockwise)toincrease pressure andinput, and out (counter-
clockwise) to decrease pressure and input.

Since normally propane gasis notinstalled with a gas 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 give 11" water column with all other
gas consuming appliances running.

Thedissipation ofthe heat transferred to the heat exchanger
is now controlied by the amount of air circulated over its
surface.

The amount (CFM) of air circulated is governed by the
extemal 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).

A properly operating unit must have the BTU input and CFM
of air, within the limits shown to prevent short cycling of the
equipment. As the extemal static pressure goes up, the
temperature rise will also increase. Consult the proper
tables for temperature rise limitation.
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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
forOne | cu/fft cuft cuft cufft cuft | forOne | cuft cuft cuft cuft cufft
Revolution Revolution
10 90 180 360 720 1800 36 25 50 100 200 500
11 82 164 327 655 1636 37 - - 97 195 486
12 75 150 300 600 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 47 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 82 164 307 818 48 - - 75 150 375
23 39 78 157 313 783 49 - - - 147 367
24 37 75 150 300 750 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 30 _ 60 120 240 600 56 16 32 [ 129 321
31 - -- 116 232 581 57 - - - 126 316
32 28 56 13 225 563 58 - 31 62 124 310
33 - - 109 218 545 59 -- - - 122 305
34 26 53 106 212 529 60 15 30 60 120 300
35 - - 103 206 514

N
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Complaint No Heat Unsatisfactory Heat
:
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O alo|ld ol 3Bl |2Z2 .
Power Failure ® Test Voltage S-1
Blown Fuse ® Test Voltage S-4
Loose Connection o Check Wiring S-2
Shorted or Broken Wires [ Check Wiring S-3
No Low Voltage ) Check Transformer S-4
Faulty Thermostat ® o e e. Check Thermostat S-3
Faulty Transformer o ' Check Transformer S-4
Poor or High Resistance Ground ® Measure Ground Resistance S-23
improper Heat Anticipator Setting e o @ | ® |Adjust Heat Anticipator Setting S-3
Improper Themostat Location e o ® | ® |Relocate Thermostat
Faulty Limit or Roll Out Switch ® [ J Test Control S-6&24
Faulty Flame Sensor [ X Test Flame Sensor S-23
Faulty Ignition Control (K Test Control s-22
Gas Valve or Gas Supply Shut Off o Tumn Valves to On Position S-10
Faulty Induced Draft Blower ) ) Test Blower S8& 19
Broken or Shorted Ignitor ® Test Ignitor S-21
Fauity Combustion Relay ® ® Test Relay S-5
Dirty Flame Sensor, Low uA ) Clean Flame Sensor 8-23
Flame Sensor not in Flame, Low uA [ Test/Adjust Position of Flame Sensor s-23
Faulty Gas Valve ® ® @ |Replace Gas Valve S$-10
Open Auxillary Limit ) ® Reset Control s-7
Improper Air Flow or Distribution o ® |Check Duct Static
Cycling on Limit [ JK ] ® |Check Controls & Temperature Rise S-6
Delayed Ignition [ Test for Delayed Ignition S-15
Flashback ® Test for Flashback S-16
Orifice Size ® | ®| ® |Check Orifices S-13
Gas Pressure [ ® | ® | ® |Check Gas Pressure S-14
Cracked Heat Exchanger ) Check Bumer Flames S-12
Stuck Gas Valve ® [ B } Replace Gas Valve S-10
Fumace Undersized @ |Replace with Proper Size Fumce
Faulty Pressure Switch [ B 2K J Test Pressure Switch S-19
Blocked or Restricted Flue ) Check Flue/Drawdown Pressure S-19
Open Roll Out Switch oo Test Control S-24
Collector Box “J* Tube Position C RN ) Test Negative Pressure S-19
Bouncing On Pressure Switch (] Test Negative Pressure S-19
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S-1 CHECKING VOLTAGE

A WARNING

Disconnect Electrical Power Supply:

1.  Remove access door from furnace to gain entry to
Junction Box.

2. Remove cover from Junction Box and gain access to
incoming power lines.

With Power ON:

4\ WARNING

LINE VOLTAGE NOW PRESENT.

3. Using a voltmeter, measure the voltage across the hot
and neutral connections. "With Blower Door Installed”

4. No reading -~ indicates open wiring, open fuse, no
power, or etc. from unit to fused disconnect service.
Repair as needed.

5. With ample voltage at line voltage connectors, ener-
gize the furnace blower motor.

6. With the blower motor in operation, the voltage should
be 115 volts x 10 percent.

7. It the reading falls below the minimum voltage, check
the line wire size. Long runs of undersized wire can
cause low voltage. [f wire size is adequate, notify the
local power company of the condition.

S-2 CHECKING WIRING

A WARNING

Disconnect Electrical Power Supply:

1. Check wiring visually for signs of overheating, dam-
aged insulations and loose connections.

2. Using an ohmmeter to check continuity of any sus-
pected open wires.

3. [If any wires must be replaced, replace with AWM,

105°C. 4/64 thick insulation of the same gauge or its
equivalent.
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S$-3 CHECKING THERMOSTAT, WIRING, AND
ANTICIPATOR

S-3A Thermostat and Wiring

A\ WARNING

Disconnect Electrical Power Supply:

1.  Remove the thermostat low voltage wires at the fur-
nace control panel terminal board.

2.  Jumper terminals Rto W.

4\ WARNING

LINE VOLTAGE NOW PRESENT.

Combustion 1.D. Motor must run.

3. If the hot surface ignitor heats and approximately 45
seconds later the gas valve opens and the bumers
ignite, the trouble is in the thermostat or wiring.

4. With power off, check the continuity of the thermostat
and wiring. Repair or replace as necessary.

If the furnace is an air conditioning model and wired for
same, proceed as follows. '

5. With power off, Jumper terminals Rto Y to G.

6. Turn on the power.

7. Ifthe furnace blowef 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

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, GSI, with

WR50A47 control ......ccveeeeeeeiieieccencnn. .80 Amps
GBI, GUI, GCI, GSI, with -
WRS50AS50 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 1 1/2to
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.

10 TURNS OF
THERMOSTAT WIRE
("W" TO THERMOSTAT)

STATIONARY JAW
OF AMPROBE

READS 4 AMPS
CURRENT DRAW
WOULD BE .4 AMPS

Figure 26

S-4 CHECKING TRANSFORMER AND CONTROL
CIRCUIT

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.

4\ WARNING

Disconnect Electrical Power Supply:

1. Remove the thermostat leads from the low voltage
terminal board. '

2. Withpoweron, using avoltmeter, check voltage across
terminals R and C. Must read 24 VAC.

4\ WARNING

LINE VOLTAGE NOW PRESENT.

3. Novoltageindicates faulty transformer, openfuse, bad
wiring, bad splice, or open door switch.

4. Check transformer primary voltage at incoming line
voltage connections, fuse, splices, and blower door.

5. Ifline voltage available to primary side of transformer
and not at secondary side, transformer is inoperative.
Replace.

S$-5 CHECKING FAN RELAY (A/C MODELS)
(Not Used on Models with WR50A50 Control)

A\ WARNING

Disconnect Electrical Power Supply:

1. Taganddisconnect all wires from male spade connec-
tions of relay.

2. Using an ohmmeter, test across the coil terminais -
should read approximately 12 ochms (fig. 27).

If the coil does not test continuous - replace.

3. On the single pole double throw relays, test across
terminals 4 and 5, should read continuous, 2 and 4
should have no reading.

4.  Apply 24 volts to coil terminals and retest. 4to5 should
have no reading, 2 to 4 should test continuous. If not,
replace the relay.

N\

o o

TESTING FAN RELAY
Figure 27

S-6 CHECKING COMBINATION FAN AND LIMIT
CONTROL
(Not Used on Models with WR50A50 Control)

A combination fan and limit switch is used on furmaces using
the WR50A47 ignition control. The limit setting is fixed and
must not be readjusted in the field (Figure 28).

Depending on the individual type of furnace (upflow, coun-
terflow, etc.) will determine asto what the cutout point setting
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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The control will automatically reset when the temperature
within the combustion chamber is sufficiently lowered.

FAN  LiMIT
\ LINE

HONEYWELL FAN AND LIMIT CONTROL
Figure 28

LINE

4\ WARNING

Disconnect Electrical Power Supply:

1. Remove load and line voltage wires at fan portion
terminals.

2. Setfan "OFF" and fan "ON" indicators above the heat
exchanger temperature.

3. With an ohmmeter, test between these two terminals,
should have no reading.

4. Setfan "OFF" and fan "ON" indicators below the heat
exchanger temperature.

5. With an ohmmeter, test between these two terminals,
should read continuous.

If not as above, replace the complete control.

6. Remove load and line voltage wires at limit position
terminals.

7. With an ohmmeter, test between these two terminals,
should read continuous unless heat exchanger tem-
perature is above limit control setting.

8. Afan control settoo low may not let the furnace recycle
untill the discharge air is uncomfortable.

If not as above, replace the complete control.
NOTICE: Reset the fan "OFF" and "ON" settings back to

their original positions. These settings should have been
predetermined at the time of installation.
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S-6A CHECKING PRIMARY LIMIT CONTROL
(Models with WR50A50 Control)

Fumaces usingthe WR50A50 integrated ignition control use
a non-adjustable automatic reset Klixon type limit control
(stat on a stick) part number 102508xx.

4\ WARNING

Disconnect Electrical Power Supply:

1. Remove low voltage wires at limit control terminals.

2. With an ohmmeter, test between these two terminals
(see fig. 29). Should read continuous unless heat

exchangertemperature is above limitcontrol setting. If
not as above, replace the control.

LIMIT CONTROL

Figure29

S-7 CHECKING AUXILIARY LIMIT CONTROL
{Counterflow Models)

On the counterflow fumaces, 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 to
close.

OHMMETER

LIMITORAUXILARY LIMITCONTROL
Figure 30
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S-8 CHECKING BLOWER MOTOR

4\ WARNING

Disconnect Electrical Power Supply:

& WARNING

Disconnect Electrical Power Supply:

1. Remove the wires from the auxiliary limit control
terminals. 1. Disconnect the motor wire leads from its connection
point and capacitor if applicable.
2.- Using an chmmeter, test for continuity acrossthe two 2. Usinganohmmeter, testfor continuity between each of

terminals (see fig. 30). No reading indicates the contol the motor leads.

isopen. Pushthe red resetbutton, testagain-ifstillopen, 3. Touch one probe of the chmmeter to the motor frame

replacethe control. (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.0.D. PRIMARY LIMIT (102508)

Part Number 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Open Setting 210 | 180 | 160 | 150 | 200 | 190 | 170 | 140 | 220 | 230 | 240 | 250 | 260 | 270
Color Code(s) RED | BROWN | ORANGE| GREEN | BLUE | YELLOW| BLACK | WHITE | GREEN | GREEN | BLUE BLUE BLUE RED
Color Code(s) RED | BROWN | ORANGE| GREEN | BLUE | YELLOW| BLACK | WHITE | YELLOW| BLACK | RED | YELLOW| WHITE | YELLOW
GBI045A25A
GBI070A30A
GBI070A40A
GBI090A30A
GBI090A50A
GBI115A35A
GBI115A50A
GBI140A50A

GUI045(D, E)25A
GUI070(D,E)30A
GUI070(D,E)40A
GUI090(D, E)30A
GUI090(D,E)50A
GUI115(D,E)35A
GUI115(D,E)50A
GUI140(D,E)35A
GUI140(D,E)50A

GCIl045D25A
GCI070D35A
GCI0S0D30A
GCI090D50A
GCI115D35A
GCI115D50A
GCI140D50A

GS1045D25A
GSI070D35A
GSI0S0D30A
GSI090D50A
GSI115D35A
GSI115D50A
GSI140D50A
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S-9 CHECKING CAPACITOR : Using a hook-up as shown in fig.32, take the amperage and
voltage readings and use them in the formula:

The direct drive motors are of the permanent split capacitor

design. A run capacitor is wired across the auxiliary anda Capacitance (MFD)=2650x Amperage/Voltage

portion of the main windings. The capacitors primary

function is to reduce the fine current while greatly improving

the torque characteristics of a motor. This is accomplished

by using the 90° phase relationship between the capacitor

currentand voltage in conjunction with the motor windings so /

that the motor will give two phase operation when connected

to a single phase circuit. The capacitor also reduces the line VOLTMETER
currenttothe motorby improving the powerfactortothe load. — —
DISCHARGE CAPACITOR THROUGH A 20 TO 30 OHM 15 AMP
RESISTOR BEFORE HANDLING FUSE lﬂ
Two quick ways to test a capacitor are a resistance and a /
capacitance check.
AMMETER
S-9A Resistance Check —o o
A CAPACITOR
Disconnect Electrical Power Supply: ’
1. Discharge capacitor and remove wire leads. - TESTING CAPACITANCE
Figure 32
2. Setanohmmeteronits highest ohm scale and connect ‘
the leads to the capacitor (fig. 31). S-10 CHECKING GAS VALVE (Redundant)
a. Good Condition - indicator swings to zero and ,
slowly returns toward infinity. A combination redundant operator type gas valve which
b.  Shorted - indicator swings to zero and stops there  provides all manual and automatic control functions re-
- replace. quired for gas fired heating equipment is used.
¢. Open - no reading - replace. Reverse leads.
Check again no reading - replace. The valve provides control of main burner gas flow, pressure
d. Reverse leads and recheck. regulation, and 100 percent safety shut-off.
Disconnect Electrical Power Supply:
/ 1. Remove wire connections from gas vaive terminals.
OHMMETER
] ] 2. Using an ohmmeter, test across the gas valve coil

- terminals, both the redundant and the main valve.

3. Should read approximately 130 Ohms for the
CAPACITOR Robertshaw main valve operator coils. The redundant
coil will vary somewhat as well.

TESTING CAPACITOR RESISTANCE

. 4. Reverse leads. Some redundant coils have (dividers)
Figure 31

diodes.
S-9B Capacitance Test

4\ WARNING

LINE VOLTAGE NOW PRESENT.

If not as above, replace the entire valve.
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S-12 CHECKING MAIN BURNERS

The main burners are used to provide complete combustion
of variousfuelsin alimited space, and transferthis heatofthe
burning process to the heat exchanger.

Properignition, combustion, and extinction are primarily due
to burner design, orifice sizing, gas pressure, primary and
secondary air, vent and proper seating of bumers.

.047" - .057"

STANDARD BURNER
Figure 33

4\ WARNING

Disconnect Gas and Electrical Power Supply:

In checking main burners, look for signs of rust, oversized and
undersized carryover ports restricted with foreign material, etc
(Fig. 33).

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 should 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 occurifan orifice
spud of a different length is substituted.

A\ WARNING

Disconnect Gas and Electrical Power Supply:

1. Checkorifice visually for distortion and/or burrs.
2. Check orifice size with orifice sizing drills.

3. Ifresizingis required, a new orifice of the same physical
size and angle with proper drill size opening shouid be
installed. b A =

] 1

Figure 34

OENT OR
BURR

m

STREAM B

Figure 35

The length of Dimension "A" determines included angle of
Spray "B".

A dent of burr will cause severe deflection of gas stream.
S-14 CHECKING GAS PRESSURE

Gas inlet and manifold pressures should be checked and
adjusted in accordance to the type of fuel being consumed.

4\ WARNING

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
connectanother manometer or gauge fig. 37.

4\ 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 be a nominal 11" w.c.
b. Manifold pressure should be a nominal 10" w.c.

If operating pressures differ from above, make necessary
pressure regulator adjustments, check piping size, etc., and/
orconsult with local utility.

Figure 36

MEASURING INLET GAS PRESSURE

MEASURING MANIFOLD GAS PRESSURE
Figure 37

S-15 CHECKING FOR DELAYED IGNITION

Delayedignition is adelayinlightinga combustible mixture of
gasandairwhich hasaccumulatedin the combustionchamber.

When the mixture does ignite, it may explode and/or rollout
causing burning in the burner venturi.

If delayed ignition should occur, the following should be
checked:

1. Impropergaspressure-adjusttoproperpressure. (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. ‘

4.  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
iscaused by the burning speed being greaterthan the gas-air
flow velocity coming from a burner port.

Flash-back may occuratthe momentofignition, aftera bumer
heats up or when the burnerturns off. The latter is known as
extinctionpop.

Sincethe end results of flash-back and delayedignition canbe
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:

1. Improper gas pressure - adjust to proper pressure. See
5-14.

2. Checkbumerforproperalignmentand/orreplace bumer.
3. Improper orifice size - check orifice for obstruction.
S§-17 CHECKING DUCT STATIC

The maximum and minimum allowable external static pres-
suresare foundinthe specification section. These tablesalso
show the amount of air being delivered at a given staticbya
given motor speed or pulley adjustment.

Thefurnace motorcannotdeliver properairquantities (CFM)
against statics otherthan those listed.

Toogreatof an extemal static pressure will result in insufficient
airthatcan cause excessivetemperature rise, resultingin limit
tripping, etc. Whereas not enough static may result in motor
overloading.

To determine proper air movement, proceed as follows:

1. With clean filters in 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
Pressure)

3. Addthetwo (2) readingstogetherfortotal external static
pressure.

NOTE: Both readings maybetaken simultaneously and read
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directly onthe manometerif 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 propertables 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 riseis related to the BTUH output of thefurnace
andthe amountofair(CFM)circulatedoverthe heatexchanger.

All furnaces are designed for a given range of temperature
increase; thatisthe temperature of the airleaving the fumace
minus the temperature of the air entering the furnace.

The more air (CFM) being delivered through a given fumace,

the less the rise will be; so the less air (CFM) being delivered,

the greaterthe rise. The temperature rise should be adjusted

inaccordance toagivenfurnace specifications andits extemal

static pressure.

1. CheckBTUinputtofurnace - do not exceed input rating
stamped on rating plate.

2, Takeenteringandleavingairtemperatures.
CAREFUL: Be sure the location selected for the leaving air
temperature will not allow radiation fromthe heaterexchanger

tothethermometer.

3. Adjustbeltdrive furnaces motorpulley accordingly and/
or select the proper speed tap for direct drive furnaces.

4. Take motoramperagedraw todetermine thatthe motor
is not overloaded during adjustments.

HOLE FOR THERMOMETER
(NO RADIANT NEAT)

HOLE FOR THERMOMETER

< (EXPOSED TO RADIANT HEAT)

FURNACE

/ CABINET

HEAT
L~ EXCHANGER

AIR LEAVING TEMPERATURE LOCATION
Figure 40

S-19 CHECKING PRESSURE CONTROL
Apressure control device is usedto measure negative pressure

at the induced draft blower motor inlet to detect a partial or
blockedfiue.

4\ WARNING

Disconnect Electrical Power Supply:

1. Removewires from the three electrical terminals.

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.

If switch reads as above proceedto Step 3, otherwise replace
control.

3. Removethe pressure control hose fromthe control and
interconnect with an inclined manometeras shown:

PRESSURE SWITCH

INCLINED
MANOMETER

Figure 41
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PRESSURE SWITCH TRIP POINTS AND USAGE _

MIN. NEG. MIN. NEG.
PRESSURE | PRESSURE PRESSURE SWITCH TRIP POINTS AND USAGE
WITH FLUE WITH FLUE
MODEL NOT FIRING FIRING 0 to 4000 ft. 4000 to 7000 ft. 7000 to 10000 ft.
TRIP | PRESSURE| TRIP HIGH TRIP HIGH
0 to 4000 ft. 010 4000 ft. POINT SWITCH POINT | ALTITUDE | POINT | ALTITUDE
i KIT KIT
ALL 80% FURNACES -
EXCEPT THOSE
LISTED BELOW -1.0010-1.20 | -0.6010-0.65 -0.54° PROD. -0.42 HAPS03 -0.30 HAPS02
GChoxDxxA -1.1010-1.30 | -0.7010-0.75 -0.65 PROD. -0.54 HAPS04- -0.42 HAPS03

HAPS02 contains C6456509 PRESSURE SW.
HAPS04 contains C6456508 PRESSURE SW.

Reconnect wires OR-16 to Commen and BL-10 to NC termi-
nals.

A\ WARNING

LINE VOLTAGE NOW PRESENT.

4. Energize fumace for heating cycle. The combustion
relay should be energized and the induced draft blower
motorwillbeginto run. The inclined manometer should
read approximately negative 1.0" to 1.2" w.c. with no
combustion. Referto the chart on the following page for
pressure switch usage and trip points.

5. Remove andcheckthetwo electrical wires and usingthe
VOM check from Common to NC (Normally Closed) -
shouldreadopen. Checkfrom CommontoNO (Normally
Open) - should read closed.

If not as above, replace control.

6. Reconnect all three wires to the control and place in a
heatingcycle.

7. Beginto restrict the flue outlet until the pressure control
trips - cycling OFF the burner. The trip points should be
as shown on the following page.

8. Ifnotaslisted, replace control.
The pressure control is a safety device to prevent the
combustion cycle from occurring with inadequate vent-
ing caused by a restricted or blocked vent pipe.
The pressure readings listed in the Pressure Switch

Usage and Trip Pointtable mustbe adheredtoforproper
operation.
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HAPSO03 contains C6456505 PRESSURE SW.

S§-20 HIGH ALTITUDE APPLICATION (USA)

Forthose altitudes startingat 3500 feetand above, it maybe
necessary to replace either the pressure switch or orifices. In
some instances both must be changed.

These changes are required to compensate for the reduction
inatmospheric pressure (less available airforcombustion) as
the altitude increases.

The following charts give the orifice drill size and high altitude
kit required for different elevations.

Oto Original Equipment
3500 ft. Nat #43 Factory installed
HANGO1 or NGO1A
gggg }? Nat #44 High Altitude Orifice Kit
: (uses C6437604 orifices)
HANGO02 or NG02A /|
o Nat #45 High Alfitude Orifice Kit
) (uses C6437605 orifices)
HANGO3 or NGO3A
;ggg :? Nat #46 High Altitude Orifice Kit
: (uses C6437607 orifices)
' HANGO4 or NGO4A
1805(%’0t?t Nat #47 High Altitude Orifice Kit
: (uses C6437604 orifices)
HANGO05 or NGO5A
]?ggg }? Nat #48 High Altitude Orifice Kit
: (uses C6437608 orifices)
LPTKO5
0 t°f4500 Propane #54 Propane Conversion Kit
t. (uses C6437602 orifices)
HALPO1 or 03 or LPO1A
;ggg i? Propane #55 Propane Conversion Kit
: (uses C6437609 orifices)
HALPO2 or 04 or LPO2A
1715500 t?t Propane #56 Propane Conversion Kit
00 ft. {uses C6437610 orifices)
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High altitude pressure switchs and kits are listed in the
Pressure Switch Usage and Trip Point Chart.

S-21 CHECKING HOT SURFACE IGNITOR
A silicone carbide restrictive element ignitor is used for

ignition. The normal operating temperature is approximately
2550°F.

A WARNING

Disconnect Electrical Power Supply:

1.  Ignitor cool - approximately 70 - 75°F.

2. Disconnectthe ignitor from the Ignition Control Module
and line voltage terminal board.

3. Usinganohmmetermeasurethe resistance oftheignitor
- should read between 50 to 400 ohms.

4. Reconnectignitor.

A\ WARNING

LINE VOLTAGE NOW PRESENT.

5. Place unit in heating cycle, measure current draw of
ignitorduring pre-heatcycle. Should read approximately
4to5 amps. £

S-22 CHECKING WR50A47 IGNITION CONTROL
MODULE

NOTE: Failure to earth ground the furnace, reversing the
neutral and hot wire connection to the line (polarity), ora high
resistance connectioninthe groundor neutrallines maycause
the control to lockout due to failure to flame sense.

4\ 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 groundwire must run fromthe furnace all the way back to
the electrical panel. Proper grounding can be confirmed by
disconnectingthe electrical powerand measuringresistance
betweenthe neutral (white) connection andthe burnerclosest
tothe flame sensor. Resistance should be lessthan 10ohms.

The ignition control module is a cornbination electronic and
electro-mechanical device an is not field repairable. Com-
plete unit must be replaced.

4\ WARNING

Disconnect Electrical Power Supply:

1.  DisconnectwiresfromTRand TH. Usingan ohmmeter,
should measure approximately 12 ohms. If no reading,
replace module.

Additional testing must be completed within a given time
element due to retry and lockout nature of control.

& WARNING

LINE VOLTAGE NOW PRESENT.

Furnace thermostat calling for heat (45 second preheat time).

1. Checkfor120volts fromL1terminal of controlmodule to
neutral. No voltage - checkwire connections, continuity,
etc.

2. Voltage Present-checkfor120 voltsfromIGN. Terminal
of controlmodule to neutral. No voltage - replace Ignition
ControlModule.

3. After 45 seconds preheat time, check for 24 volts at
terminals MV to MV of control module (7 seconds only)
no voltage - bad ignition control module, replace.

4. 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 willbeincreased 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 (5) seconds.

S-22A CHECKING WR50A50 INTEGRATED IGNITION
CONTROL MODULE

NOTE: Failure to earth ground the furnace, reversing the
neutraland hot wire connectionto the line (polarity), or a high
resistance connection inthe neutralline may cause the control
to lockout due to failure to sense flame.

4\ 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 fromthe furnace all the way back to
the electrical panel. Proper grounding can be confirmed by
disconnecting the electrical power and measuring resistance
betweenthe neutral (white) connection and theburner closest
tothe flamesensor. Resistance should be lessthan 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 WR50A50ignition control, controls all furnace operations
including blower operation in air conditioning. Blower time
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delays are controlled by the ignition control and are non-
adjustable, see the specification section for blower delay
information.

A WARNING

LINE VOLTAGE NOW PRESENT.

These tests must be completed within a giventime frame due
- to the operation of the ignition control. See "Sequence of
Operation" section fortiming chan.

The ignition control is capable of diagnosing many furnace
failures to speed troubleshooting. A flashing red diagnostic
indicator lightonthe control flashes a code forany discovered
failures. Whenthe control is powered up normally the lightwill
flash once for about one second. This can be usedto testfor
120volts and 24 volts to the control since both mustbe present
forthe lighttoflash. Ifthis step fails, check for 120 volts to the
controland checkthe transformerandits 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 onthe diagnostic
indicatorlight. Referto the "Sequence of Operation” section
for more detail on failure codes.

Toviewtheindicatorlight uponinitial inspection of the furnace
the blowerdoor switchmust be held closed while removingthe
blower compartment door. 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
while removingthe blowercompartment doorwill resultinthe
loss of the stored failure code. In most cases recycling the
ignition control will result in the sarne failure code originally
displayed.

1. Checkfor120voltsfromLine 1 (BK6 wire}toline 2 neutral
(WH-33 wire) at the ignition control. No voltage - check
the door switch connections and wire hamess for
continuity.

2. Check for 24 volts from W to C at the thermostat
connections on the ignition control. No voltage - check
transformer, roomthermostat, and wiring.

3. Check for 120 volts to the induced draft blower by
measuring voltage between IND (VT-55)and neutral. No
voltage - replace ignition control.

4. Ilfvoltageispresentin Steps1through 3andthe induced
draftblower is operating, checkfor 120 volts to the ignitor
during the 17 second preheat cycle. Measure voltage
between terminals IGN (R0-22) and neutral. No voltage
- check pressure switch.

5. Seventeenseconds 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-
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lished. Measure voltage from Pin 9 MV terminal (GY-47
-wire)to Pin 12MVterminal (BR-21) ontheignition control
12 Pin connector. No voltage - replace ignition control.

6. If proof of flame was established 120 volts will be
provided to the air circulation blower 54 seconds aftera
califor heat. Check for 120 volts fromthe CIR terminal
(WH)wire tothe heatterminal ontheignition control. No
voltage - replace ignition control.

$-23 CHECKING FLAME SENSOR - FLAME
RECTIFICATION - IGNITION CONT\QQQIIODULE

Aflame sensing device is usedin conjunction with the ignition
control module to prove combustion. Ifa micro-amp signalis
not present the control will de-energize the gas valve and
“retry" forignition orlockout.

The following drawing illustrates from a bottom view, the
approximate distances forthe ignitor and flame sensorto the
gasinshotburner. Youwillnote they are notinthe main bumer
stream, but along the carry over ports.

4\ WARNING

Disconnect Electrical Power Supply:

1. Disconnectthe flamesensorwire fromterminal FP ofthe
ignitioncontrolmodule.

2. Connecta micro-amp meterin series with this wire and
terminal FP.

" ”»
1/8" < 1/16 3/16" £ 1/16"

ry
Prgsiumyy

Figure 42

3. Besurethe negative side of the meter is to the wire and
the positive of the meter is to terminal FP.

& WARNING

LINE VOLTAGE NOW PRESENT.

4. Place the unitinto a heating cycle.

5. Assoon as flame is established a micro-amp reading
should be evident once proof of flame (micro-amp
reading) is established, the hot surface ignitor will be de-
energized.



"

reading will vary with the vintage of the

used. Early production White-Rogers
C641110¥priorto 8731 date code onthe controlwillhave
1.5t0 6 micro-amps. From8731 date code on, thecontrol
will have 10 to 14 micro-amps. The White-Rodgers
C6411102with the red diagnostic indicatorlight and the
White-Rogers 10207701 & 02igtegrated controls will
have 1t04 micro-amps. [fthe microxamp readingisless
than the minimum specified, check foxhigh resistance
wiring connections, the distance betweenthe sensorand
flame ground connections pr poor groundi

dopso-20 <

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 aninsulatorcausingalossinthe flame sense signal.
Ifthis situation occurs the flame sensor must be cleaned with

“Swi@reClethor steel wool.

S-24 CHECKING VENT SAFETY SWITCH
(Common Vent Models)

Atemperature activated, manual reset control is mounted to
the flue outlet box assembly.

This controlis wiredin series with the hotline of the combustion
blower motor.

These controls are designed to open as follows:

GUI045,70,90C ... 250°F. +6°
GUIO4SE .......vviieeceeeeaee 200°F. +6°
GUIT15,140 ... 275°F.+6°
GCI045,115 ..., 200°F. £5°
GCI070,140 ....uuerviriiviininnnces 225°F. +6°
1107 (150 250°F. £6°

Undernormal conditions, ambientair will 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 pass over the control causing it to
open.

S§-25 CHECKING FLAME ROLLOUT SWITCH

Atemperature activated manual resetcontrolis mountedtothe
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
isdesignedto openshouldaflamerolloutaccur. Anoverfiring
condition or flame impingment on the heat shield may also
cause the control to open.

Yoo nde
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To aid in identifying these controls, color coded labels have
been affixedtothe back of these controls. Seechartbelowfor
temperature settings and colorcodes.

The controls are designed to open as follows:

GBIl045,70,90,115,140 350° White
GBI045,70,90,115, 140 250° Blue
GUI045,70,90,115,140 350° White
G81045,70,90,115, 140 350° White
G8I045,70,90,115,140 250° Blue
GCl045,70,90,115,140 325° Red

If the rollout control has openedthe circuit betweenthe ignition
controlandgas vaive will be interrupted. the ignitionwill 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
closingthethermostatcircuit. Then lookforthe ignitor glowing
whichindicates there is powertothe ignition control. Measure
the voltage between each side of the rollout controland ground
while the ignition control is try to power the gas valve.

a. Ifnovoltage is measured on either side of control it
indicates ignition control or wiring to control problem.

b. If voltage is measured on one side of the control and
notthe other it indicates the control is open.

c. I voltage is measured on both sides of the control the
wiring to gas valve orvalve is a fault.

FLAME ROLL-OUT &
PROTECTION DEVICE ]
P (shown with wiring and gas {

SR valve removed A
& for clarity) \ it
C AR [
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TYPICAL SCHEMATIC - MODELS with WR 50A47 IGNITION CONTROL

d
TO AVOID POSSIBLE ELECTRICAL SHOCK, PERSONAL INJURY,

OR DEATH, DISCONNECT THE POWER BEFORE SERVICING.

e:=

o
(Rollout Limit not used on "A" models, Aux. Limit not used on GUI MODELS)

& WARNING

-—tNMmMeDOENM~O®
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THERMOSTAT
CONNECTIONS
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TYPICAL SCHEMATIC - WR 50A50, Integrated ControL AMANA Part# 10207701

'm TO AVOID POSSIBLE ELECTRICAL SHOCK, PERSONAL. INJURY,
2 OR DEATH, DISCONNECT THE POWER BEFORE SERVICING.
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TYPICAL SCHEMATIC - GUI, GSI, with TJERNLUND Power Venter
TO AVOID POSSIBLE ELECTRICAL SHOCK, PERSONAL INJURY,
WARNING OR DEATH, DISCONNECT THE POWER BEFORE SERVICING.
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