DISTRIBUTION DATE: 02/05/97
D

REVISION:

MODEL NUMBER: NUGM Series - Upflow

BTU SIZES: 50-75-100-125,000 BTU's

This furnace is NOT to be used for temporary heat of buildings or structures under construction.

WARNING: This furnace can NOT be common vented or connected to any type B, BW, or L vent or vent
connectar, nor to any portion of a factory-built or masonry chimney.

Drip leg and union: union should be outside the cabinet. Manual shut-off valve MUST be upstream of dripleg,
union, and furnace.

NOTE: Gas connector may NOT be used inside the fumace or be secured or supported by the furnace cabinet.

Heat Anticipatar: Set therrﬁostat heat anticipator in accordance with thermostat instructions and actual measured
vatue,

Blower Motor: [f oil ports are provided on the motor, periodic lubrication is recommended. If no oil ports are
provided, the motor is considered permanently lubricated and no lubrication is required. Combustion air blower
motor does NOT required oiling.

CAUTION: Do NOT over oil or use 3 in 1 oil, penetrating oil, WD40 ar similar oils, Use of these may damage
motors.




HIGH ALTITUDE INSTALLATIONS 0. -

Deration 4% deration for each 1,000 feet above sea level.
Orifice Change - No peening
Regulator Pressure Set pér high altitude chart prbvided with manufacturer's instailation
instructions. See Figures 18 and 19,
Pressure Switch High altitude air pressure switch - Altitudes over 4,000 ft. require a different air

pressure switch than the one Installed at the factory.

Gas Pressure Adjustment: Make adjustment to manifold pressure with burners operating and combustion air box

cover removed.
1) Remove combustion air box cover.
2) Connect U-tube manometer to the tapped opening on the outlet side of gas valve. Use manometer with a

0-12 inches water column.

3) Tum gas ON, fire the fumace and remove adjustment screw cover on gas vaive,

4) Tum counterclockwise to decrease pressure and clockwise to increase.
5) Set pressure as listed on furnace rating plate.
6) When pressure is set, replace adjustment screw cover on gas valve.
7) Replace combustion air box cover.

NOTE: Adjustment screw cover MUST be replaced on gas valve BEFORE reading manifold pressure and

operating fumace.
Figure 18 High Altitude Pressure Chart
9 2000-4999 ft. (Natural Gas)
Heat Vaiue Elevation Above Ses Lavel
Bu/Cu.Fl. 0-19399 2000-299% 3000-3999] 4000-4999
800 .35 35 35 35
850 3.5 &5 3.5 32
900 35 32 32 29
950 3.5 3.1 28 285
1000 as 28 25 2.3
1050 32 25 2.3 a5
1100 29 23 35 33
::I Shaded box requires orifice change to a #44, -
No Shading indicates factory instalied orifica and
manifold pressure change only,

: High Altitude Pressure Chart
ure
Figure 13 5000-7999 ft. (Naturai Gas)
Heat Valus Elevation Above Sea Level
BlufCu.FL 5000-5999 60006999 7000-7999
800 32 2.9 2.7
8s0 29 26 2.3
500 2.6 2.3 3.8
950 2.3 a5, 3.3
1000 a5 33 3.0
1050 33 3.0 7
1100 3.0 27 2.4
E Shaded bax requires orifice change to a #44,
. No Shading indicates factory installed orifice and
) - manitold pressure change ontly.




; Not approved.

Vent Pipe PVC, PVC, ABS, and Cellular Core pipe. Schedule 40 Is the ONLY approved
wall thickness. . :

Vent Fittings Pipe and Fittings - ASTM D1785, 02466, D2661, D2665, F-891.
PVC Primer and Solvent Cement - ASTM D2564,

Dual Certified Furnace: This furnace is certified as a Category |V appliance and is dual certified as a direct vent
furnace using outside air for combustion or it can use air from Inside the structure for combustion. The INLET air
pipe is optional. If combustion air is drawn from outside the structure, it MUST be taken from the same
atmospheric pressure zone as the vent pipe.

Contaminated Combustion Air: Installations in certain areas or types of structures will increase the exposure to
- chemicals or Halogens which may harm the furnace. The following areas or types of structures may contain
chemicals or Halogens. Inspect steucture carefully to ensure listed chemicals or substances are NOT present.
> Commercial Building :
- Buildings with indoor pools
Fumnaces installed in laundry rooms
Furnaces installed in hobby or craft room
Furnaces installed near chemical storage areas
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Exposing the furnace to the following substances will damage the furnace. Do NOT situate air inlet near any of
the following chemicals or their source.

CAUTION: Terminate the combustion air intake as far as possible from any air conditioner, heat pump,
swimming pool, swimming peol pumping, chorlinator or filtration units, or dryer vent. '

v Permanent wave solutions for hair
Chlorinated waxes and cleaners

Chiorine based swimming pool chemicals
Water softening chemicais

De-icing salts or chemicals

Carbon tetrachloride

Halogen type refrigerants

Cleaning sclvents (such as perchloroethylene)
Printing inks, paint removers, varnishes, etc.
Hydrochloric acid

Sulfuric Acid

Solvent cements and glues

Anti-static fabric softeners for clothes dryers
Masonry acid washing materials
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Vent and Combustion Air Piping Guidelines:

1) Use of vertical piping is preferred.

2) The vent MUST exit the furnace at the top left side.

3) The vertical vent pipe MUST be supported so that no weight is allowed to rest on the combustion blower.

4) Exhaust vent piping diameter MUST NOT be reduced.

5) All piping from the furnace to termination MUST slope upwards, away from furnace, a minimum of 1/4"
per foot of run. ]

6) = Use DWV type long radius elbows whenever passibte, as they provide for the minimum slope on

horizontal runs and they provide less resistance in the vent system. If DWV elbows cannot be used, use
two, 45 degree elbows when possible. On horizontal runs the elbow can be slightly misaligned to

provide the correct slope. .
7) Al horizontal pipe runs MUST be supported at least every five feet with metal pipe strapping. NO sags
or dips are permitted. ' '
8) All vertical pipe runs MUST be supported every six feet where accessible.
9) The maximum pipe length is 40 total feet. Up to five, 90 degree elbows can be used.
10) The minimum pipe run length is § feet.

NOTE: In NO case can the piping be run in a chase where temperatures can exceed 140 degreés F. or where
radiated heat from adjacent surfaces would exceed 140 degrees F.

1) If installing as a direct-vent appliance, the vent outlet MUST be installed to terminate in the same
atmospheric pressure zone as the combustion air inlet.
12) The vent system can be installed in an existing unused chimney provided that:

¢ Both the exhaust vent and air intake run the fength of the chimney.

L No other gas fire appliance or fireplace is vented into the chimney.

L] The top of the chimney MUST be sealed flush or crowned up to seal against rain or melting snow so
ONLY the piping protrudes.

+ The termination clearances are maintained,

I Piping Insulation Guidelines: NOTE: In general, chimneys on an outside wall and attics are exposed to cold
conditions which can cause the vent pipe to sweat from condensation. This can lead to moisture damage to
fiving spaces. Itis highly recommended that piping in these cases be insulated to insure proper protection from
condensation damage.

Use 1/2" (50mm) wall, closed cell, neopréne insulation or equivalent. if Fiberglass or equivalent Insulation is
used it must have a vapor barrier. Use R values of 7 up to 10 feet, R-11 if exposure exceeds 10 feet. if
Fibergiass insulation is used, exterior to the structure, the pipe MUST be boxed in and sealed against moisture.

I » Insulate pipe when the exhaust vent passes through an unconditioned space or raceway.

2) If situations require pipe to be run on the exterior wall to reach a suitable termination point, it MUST be
properly insulated. : . '

3) If it is necessary to insulate piping when an inactive chimney is used as a chase, the top of the chimney
MUST be sealed flush or crowned up to seal against rain or meiting snow so ONLY the piping protrudes.

4) When the vent or combustion air pipe height above the roof exceeds 30 inches (760mm), or if an exterior
vertical riser is used on a horizontal vent to get above snow levels, the exterior portion MUST be
insuiated.

5) When combustion air inlet piping is installed above a suspended ceiling, the pipe MUST be insulated with
moisture resistant insulation such as Armaflex or other equivalent type of insulation.

6) Insulate combustion air inlet piping when run in warm, humnid spaces such as basements.




Sizing Combustion Air and Vent Pipe

1) Single Pipe Installation - if installing as a non-direct vent appliance (single outlet pipe and no inlet pipe)
refer to Table 1. The table show the maximum number of elbows aflowed with any given pipe diameter
and tength of run. '

2) Double Pipe installation - if installing as a direct-vent appliance, consult Table 2 to select the proper
diameter exhaust and combustion air piping. Exhaust and combustion air piping Is sized for each
furnace Btuh size based on total lineal vent length (on inlet or outlet side), and number of 90 degree
ethows required.

3) Use of Elbows - Two 45 degree elbows can be substituted for one 90 degree elbow. The elbow or
elbows used for vent termination outside the structure ARE counted, including elbows needed to bring
termination above expected snow levels. When the vent system length used is borderline with the

next size combination category, always use the next larger size.

Vent Termination Clearances

1} The vent termination must be located at least 12 inches (300 mm) above ground or normally expected
snow accumulation levels.

2) Do NOT terminate over public walkways. Avo:d areas where condensate may cause problems such as
above planters, patios, or adjacent to windows where steam may cause fogging.

4) The vent termination shall be located at least 4 feet (1220 mm) horizontally from any electric meter, gas
meter, regulator, and any relief equipment. These distances apply ONLY to U.S. installations.

5. The vent termination is to be located at least 3 feet (914 mm) above any forced air inlet located within 10

feet (3m); and at least 10 feet (3m) from a combustion air intake of another appliance, except another
direct vent furnace intake.

‘Vent Pipe Connection - install the ABS supplied piece of vent pipe to the combustion blower using'RTV sealant

ONLY. This provides for future serviceability.

CAUTEON DO-NOT cament pipe into combustion blower.- When inserting vent pipe into combustion blower, use
a bead of RTV gealant that is at least 3/8" (10mm) form the edge of the pipe. Too much sealant can cause the
condensate to clog.

Install the flexible connector (provided) on the ABS pipe from the combustion blower. This will be used to
connect to the rest of the vent system.

Connecting Vent Pipes and Termination: NOTE Combustion air intake and vent MUST terminate in the same
atmospheric pressure zone. [f installation is in a cold climate {sustained temperature below 0°F) increase the
minimum distance between vent pipe and air intake from 8" to 18",

CAUTION: Maintain a minimum of 36 inches (1mm) between combustion air inlet and clothes dryer vent,
Terminate the combustion air intake as far as possible from any air conditioner, heat pump, swimming poo!,
swimming pool pumping, chorlinator or filtration unit..

Vertical Termination:

1) Figure 16 shows the proper installation and clearances for vertical vent termination. The vertical roof
termination should be sealed with a plumbing roof boot or equivalent flashing. The inlet of the intake pipe
and end of the exhaust vent must be terminated no less than 12" (300 mm) above the roof or snow
accumulation level, and 12" (300 mm) away from a vertical wall or other position.

2} . Ifthe vent system is installed in an existing chimney make sure clearances shown in Figure 16 are
maintained. Horizontal section befare the termination elbow can be extended on the inlet air to provide

necessary clearance.




Horizontal Termination:

1) If installing as a direct-vent appiiance, cut two holes, 2 1/2" (67mm) for 2" (50mm) pipe, 3" (75mm) for 2
1/2" (67mm) pipe, or 3 1/2" (80 mm) for 3" (75mm) pipe. Do NOT make the holes oversized, or it will be
necessary to add a sheet metal or plywood plate on the outside with the correct size hole in it. If venting

as a single pipe appliance, cut only one hole.

2) Check hole sizes by making sure it is smaller than the couplings or elbows that will be instafled on the
outside. The couplings or elbows MUST prevent the pipe from being pushed back through the wall.

3) Extend vent pipe and combustion air pipe through the wall 3/4 to 1" (19 to 25mm) and seal area between
pipe and wall. : ‘

4) install the couplings, nipple and termination elbows as shown and maintain spacing between vent and

combustion air piping as indicated in Figure 14 through Figure 16.

Using Exterior Risers:

1) Install elbows and pipe for form riser as shown in Figure 15.

2) Secure vent pipe to wall with galvanized strap or other rust resistant material to restrain pipe from
moving. '

3) Insulate pipe with Armaflex or equivalent moisture resistant closed cell foam insulation or Fiberglass

insulation if boxed in and sealed against moisture.

Optional Vent Screens: To prevent unwanted pests or foreign material rom entering terminated pipes, plastic
vent screens are available in 2 and 3" sizes. Use of these screens is recommended except in cold climate
areas where ice is likely to form on them. Glue the screen inside the termination elbow using pipe cement.
Screens should be inspected monthly for blockage and cleaned yearly prior to startup.

Vent Termination Shielding: Under certain wind conditions some building materials may be affected by flue
products expelled in close proximity to unprotected surfaces. Sealing or shielding of the exposed surfaces with a
corrosion resistant material (such as aluminum sheeting) may be required to prevent staining or deterioration.
The protective material should be attached and sealed (if necessary) to the building before attaching the vent
terminal.

A metal shield is recommended 18" x 18" {(457mm x 457mm) min. or 18" (457mm) min. diameter around the vent
termination at the exterior wall to protect the house interior materials from flue product or condensation (freezing)

damage,

Fan Control: The fan control is preset at the factory with a fixed blower ON delay of 60 seconds in the heating
mode. The blower OFF timing is preset at 120 seconds. If desired, the fan OFF delay can be reset to obtain the
longest OFF time while still maintaining comfort levels. See Figure 26 and Figure 27.




‘Ifondensing Gas Furnace Installatlon ["StTUM|

Pipe Diameter Table Pipe Diameter Tahlé
Table 1 Single Piping ONLY Table 2 Dual Piping ONLY
50,000 & 75,000 Btuh Furnaces 50,000 Btuh Furnace
Max Na. Ot . Feet of Plpe* Max No. Ot Feef of Plpe*
Eitbows In One Elbows in One
Slde § 08 |10~14[15-19(|20-24(25~2930-3435-40 side S -9 | 10-14715-19|20-24|25-29130-3435-40
UPTOS All combinations use "A” a 2° Exhaust UPTOS All combinatlons use "A” a 2° Exhaust
and 2" Air Inlet Plpe
100,000 Btuh Furnace 75,000 Btuh Furnace
Max No. Ot ' Feat of Plpe* * Max No, Of Feet of Pipe*
Elhows In One 1 Elbows in One )
Side 0-9 |10-14{15-19(20-24|25-29{30-3435-40 " gide S 0-9 |10-14{15-19{20-24{25-29,30-3435—40|
1 A |l alalalalalse 1 A | Al Al a|bs|les|es| B
2 AL AlA|Aa]l AalBelBe 2 A | A| A|DB| EB| EB| CF| H=3
3 A Al A | aAjBeciBe|Be 3 A A |pB|EB| EB| CF| CF
4 A A A | B,Cj BC|BC|BC 4 p,B| EB| EBj CF{ C/F{ CF
5 A A {BCiBC|BC|BC|BC 5 D,B| EBI| EB| C,F| CF] CF| CF
E 125,000 Btuh Furnace : 100,000 Btuh Furnace
Max Na. Ot Feet of Plpe* Max No. Ot Feat of Plpa*
Elbows in One | Elbowsin One
. Side § 0-9 | 10-14{15-15]20-24}25-29{30-3435-40 ] Side § 0-9 |10~14{15-19{20~24|25-29(30-3435-40
1 A" | AlBcl|eec|BC|BC| C 1 | aA A| AlpB|EB|EB|CF
2 A gCiBLCiBC]|BC} C c 2 A AI[DBIEB] EF| CF{ CF
3 BCciBCc|BC|BLC}| C C C 3 A DBIEB{EF{ CF| CF| CF
4 -IBeCciBCiBCclc|lc|lecice 4 ps| eslerlcel cFl CFlCF
5 B,.C: B.C} C Cc cl]C c 5 EB| EF|ICF}ICF| CFl CF|CF
~ Possible combination legend: - 125,000 Btuh Furnace
Az 2: Exhaust
B= 2.” Exhaust Max No, Of Fesat of Pipe*
© =3 Exhaust Blbows in One I o T10-14]15-19]20-24]25-25{30-34 3540
Elbows are DWV Long Radlus Type far 2* and 3 vents. Side S :
1
Schedule 40 (sharp radius) for 2'/” UPTO 5 All combinations use "F" a 3° Ex-
haust and 3" Alr Inlet Plpe
S — Signifies the maximum number of elbows, Includ- P°__ss fble combination legend:
. A = 2’ Inlet with a 2~ Exhaust
Ing the termination elbow(s), on any one part of the B = 3° Inlet with a 2* Exhaust
system. Exarnple: 4 elbows on the exhaust and § el- C = 3" Inlet with a 2'," Exhaust
bows on the iniet would use the chart showing 5 el- D = 2Y," Injet with a 2- Exhaust
bows, because 5§ Is the maximum number on any one E = 2'/y" Inlet with a 2'5;" Exhaust
side, F = 3" Inlet with a 3~ Exhaust
Elbows are DWV Long Radius Type for 2° and 37 vents.
* Feet of pipe Is whichever pipe run Is the longest, . Lt
either Inlet or outlet side. Schedule 40 {sharp radius) for 2/
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Figire 14

Sidewal] Termination
12 Inches or More Above
Snaw Level or Grade Level

Figure 15

Sidewall Termination with
Exteriar Risers to Get Above

Inlet is
optional

Snow Level or Grade Level

. *18° Minimum for cold climates
& (substained baiow QoF) -

Inlet is
optional

25-00-04F

v

. Figure 15

Rooftop Terminatlon

Infetis
optional

A=i2” gbow’mof or saow accumulation lavel
B =8~ Min., 20° Maximum, sxcapt in ereas with extreme

cold temperatiras (substained below g °F), then 187 Min.
( 25-00--05




HONEYWELL FAN TIMER/FURNACE

CONTROL and "SMART PILOT"
IGNITION DEVICE

24 \olts from the secondary side of the
transformer is applied across the "C" and “X"
terminals of the fan timer then out terminal
[pin] #4 [as a power source for the ignitor] to
gas valve terminal #1. Common returns
from gas valve terminal #3 to terminal [pin]
#2 of the fan timer. :

From the "X" terminal 24 volts is applied out
through terminal [pin] #1 through the safety
circuit [main limit, aux. limit if used, & rollout
switch] then back to the fan timer at terminal
[pin] #6. 24 volts is now available at the "R"
terminal.

If the 24 volt signal is lost at the #6 terminal
[due to an open safety] the unit's
conditioned air blower and combustion

blower will start immediately and continue to.

run until the safety closes. Then, the
combustion blower will stop after the 5
second [fixed] post-purge has expired. The
conditioned air blower will stop after the pre-
selected "OFF" delay expires.

On a call for "Heat", a circuit between "R" &
"W" is completed in the thermostat signaling
the fan timer to start the combustion blower.
[115 volts now available at terminal "D1" and
also at "HUM" terminal].

When combustion blower reached full speed
developing sufficient pressure to close the
pressure switch, it will complete the 24 volt
circuit from terminal #3 of the fan timer to
terminal #4 of the gas valve, causing the
ignition sequence to begin.

10.

The igniton sequence simultaneously
powers the pilot circuit of the gas valve
[allowing gas to flow to the pilot burner] and
sends 24 volts to the ignitor causing it to
heat up. '

Once pilot flame has been established it
sends a rectification signal [D.C. Microamps]
back through the sensor wire to the ignition
module. This rectification signal causes the
ignition module to simultaneously turn off 24
volts to the ignitor while powering the main
valve [allowing the pilot to light the main
burner] and powering terminal [pin] #5 of the
fan timer.

With power now applied to terminal [pin] #5
of the fan timer, the "ON" delay timing [60
seconds - fixed] will begin, and once it has
elapsed, the conditioned air blower will start.
"EAC" terminal will also be powered at this
time.

Furnace will continue to operate [Burners &
Blowers] until the thermostat is satisfied,
signaling the fan timer to break the circuit to
terminal [pin] #3 causing the burners to drop
out immediately, thereby removing power to
terminal [pin] #5.

This begins post-purge timing on terminal
"D1" [causing combustion blower to stop
after 5 seconds] and the pre-selected "OFF"
delay timing [adjustable 60-150 secs.] after
which the conditioned air blower will stop.




Figure 26 Fan Timer Connectlons

*EAC" And "N"
Breakouts

"*HUM" And "N"
Sreakouts

10-11-44

" Flgure 27 .| Fan OFF Delay DIP switch Settings

] (e

] [t

120 Sec. 150 Sec.

10
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TROUBLESHOOTING GUIDE

SMART PILOT Troubieshooting Sequence

NOTE: Before woubleshootng, familiarize yourself with the sequence of operaton

IGMITICN STSTEM CONTROLIS

THeECk INSET
POWERED (TERMINALS | & 1) MO o LINE VOLTAGE POWER alan
* LOW VOLTAGE TRANSFORMER HSL - =
YES " TEAMINALS
TFTORNGG Uy OFF | @
 $ET THERMOSTAT TO CALL
FOR HEAT
#4 TEAMINAL POWERED ON CHECK:
IGNITION SYSTEM CONTRCL NG « pIN #3 OF FAN TIMER
(24 VAC NOMINAL) » COMBLUSTION BLOWER
* PRESSURE SWITCH
YES
UNPLUG PILOT BURNER
CABLE AN MEASURE REPLACE IGNITION
VOLTAGE AT IGNTICN SYSTEM CONTROL
SYSTEM CONTROL Hdl NO
TGNITER WARMS UP AND TERMINALS (24 VAC
GLOWS RED NOMINAL SES INSET)
NO
YES
e REPLACE INGTTORFLAME
ROO ASSEMBLY
REPLACE IGNIMCN 5151
PILOT VALVE CPENS CONTROL,
NO
YES
TURN GAS CN. PILOT T MEASURE VOLTAGE TO CHECK TRANSFORMER AND
BURNER SHOULD UGHT IGNITIONS SYSTEM CONTRCL LINE VOLTAGE SUPPLY
NO | (MUST BEAT LEAST 19.5 NO
: VAQ)
. Yes
YES
REPLACE IGNITERRLAME RGO
ASSEMBLY-
[rean varve openg: J____._ REPLACE IGNITERFLAME RGO REFLACE IGNITICI SYSTEM
NO | ASSEMBLY ANO RETAIN. : CONTRCL. SAVE CLD
RESTART TROUBLESHCOTING NG IGNITEAFLAME ROD
. SEQUENCE. DOES MAIN ASSEMELY FOR SERMCE.
&S VALVE OPEN?
YES
{sysTeM oK ' J DISCARD OLD IGNITEVRAME

ROD ASSEMELY
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