F. CONTROL / THERMOSTAT WIRING

OCC - Occupancy Control. This feature shuts
down the dampers on the economizer or
motorized damper option when outdoor/fresh

air is not required for the building. Locate the
terminals at the left side of the board mark
“OCC”. See Figure F.1.2. — A: Occupancy and
Remote Connections for reference.

For connecting Remote Smoke Detectors or Fire
Control Panels to this control DO NOT break the
24VAC to the thermostat or from the power supply
transformer. Either could cause an undesirable
operating condition that would not shut the unit
down in the event of an emergency situation. See
the instructions for the type of control board this
unit is equipped with.

Using cutters or a small screw driver, break

the edge of the board between the to terminals
marked with “OCC”. Use 3/16” blade connector,
and a minimum of 18AWG wire to connect to a
Normally Closed Dry Contact Relay or Switch. Do
not connect multiple control boards to the same
dry contact relay or switch.

REM - Remote Shutdown Control. This feature
allows the unit to be turned off remotely ignoring
the thermostat calls for cooling or heat. Locate
the terminals at the left side of the board mark
“REM”. See Figure F.1.2. = A: Occupancy and
Remote Connections for reference.

Using cutters or a small screw driver, break

the edge of the board between the to terminals
marked with “REM”. Use 3/16” blade connector,
and a minimum of 18AWG wire to connect to a
Normally Closed Dry Contact Relay or Switch. Do
not connect multiple control boards to the same
dry contact relay or switch.

F.1.3. Connecting a Smoke Detector
F.1.3.1. Core Command Connection

SD - Remote Smoke Detection. This feature
allows for the proper shutdown of the controls in
the event of an emergency situation. Locate the
terminals at the left side of the board mark “SD”.
See Figure F.1.2. — A: Occupancy and Remote
Connections for reference.

Using cutters or a small screw driver, break

the edge of the board between the to terminals
marked with “SD”. Use 3/16” blade connector,
and a minimum of 18AWG wire to connect to a
Normally Closed Dry Contact Relay, or in common
Fire Control Panels and Smoke Detectors, the
Auxiliary Connections for C and NC. See the
instructions for the remote devices. Do not
connect multiple control boards to the same dry
contact relay.

F.1.3.2. DDC Control Connection

In the air-filter section or on the side economizer,
locate the 12-pin Molex jumper plug with the long
Red, short Yellow and Orange wire loops; see
Figure F.2.5.2. - A for reference.

Cut the Red wire loop and connect these to a
minimum of 18AWG wire that will be connected
to a Normally Closed Dry Contact Relay, or

in common Fire Control Panels and Smoke
Detectors, the Auxiliary Connections for C and
NC. See the instructions for the remote devices.
Do not connect multiple control boards to the
same dry contact relay.

F.2. DDC Control Inputs

F.2.1. 24VAC Thermostat Control/
Operation

Figure F.2.1. - A 24VAC Thermostat Circuits

FIELD WIRE SIZE FOR 24 VOLT THERMOSTAT CIRCUITS
SOLID COPPER WIRE - AWG.

16 14 12 10 10 10
30| 16 14 12 12 12 10
16 16 14 12 12 10

2.0

THERMOSTAT
LOAD - AMPS
N
o

50 100 150 200 250 300
LENGTH OD RUN - FEET (1)

ST-A1291-14-00

(1) THE TOTAL WIRE LENGTH IS THE DISTANCE FROM THE FURNACE TO THE
THERMOSTAT AND BACK TO THE FURNACE.

NOTE: DO NOT USE CONTROL WIRING SMALLER THAN NO. 18 AWG.

Install the room thermostat in accordance with
the instruction sheet packed in the box with

the thermostat. Run the thermostat lead wires
through the control entry opening (Figure F.3. -
A: Electrical and Piping Routing) and connect
to the low voltage thermostat connections (see
Appendix H for wiring diagrams). Never install the
thermostat on an outside wall or where it will be
influenced by drafts, concealed hot or cold water
pipes or ducts, lighting fixtures, radiation from
fireplace, sun rays, lamps, televisions, radios or
air streams from registers. Refer to instructions
packed with the thermostat for “heater” selection
or adjustment.

F.2.2. DDC Automated Stand-Alone
Operation.
Figure F.2.1. - B: Clear Control Terminal Locations
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F.2.2.1. Setting the Unit Up: Mode

Settings

The unit will need to be configured as follows.

1. The Mode must be set to Auto. This will allow
the unit to automatically switch between
heating and cooling operation based on the
return air temperature or space temperature
sensor, if installed (See Section F.2.3.
External Sensor Connections).

The following Automatic Modes can be selected:
AUTO - run both heating and cooling.
Cool Only - run only cooling.
Heat Only - run only heating.

Fan Only - run only the fan with no heating or
cooling.

2. To select the Mode, use the right arrow key
to navigate to “MODE,” press the middle
button and use the up and down arrow keys to
select the desired operating mode for the unit,
and then press the middle button to confirm.
Control by Thermostat (Crtl by Tstat) is not an
automatic operation mode.

3. Next the Occupancy Control must be set
up. While in the Mode Menu, use the down
arrow key to navigate to the Occupancy Menu
option. Press the middle button to change the
setting and use the up and down arrows to
select the option required by the application.
Then, press the middle button to confirm the
setting.

e If the system is going to run in stand-
alone mode with no external inputs for
Occupancy control (refer to section F.2.2.
DDC Automated Stand-Alone Operation),
set the occupancy to “occupied.” In this
setting, the system will run in a continuous
occupied state and the operation of the fan
will be based on the indoor fan mode. Refer
to section F.2.2.2. Indoor Fan Mode.

e If “unoccupied” is selected, the unit will run in
a continuous state of unoccupied, and only
turning on the fan when heating or cooling
for the unoccupied setpoint is needed. In
this mode, if a zone sensor with an override
button is installed (refer to section F.2.3.2.
Zone Sensor Occupancy Override),
then the unit can be triggered to run in an
occupied mode based on the tenant override
timer. The zone sensor occupancy button
will also trigger an occupied state for all
occupancy control modes.

¢ [f “local switch” is selected, then the unit will
look for an external 24VAC input on the OC
terminal of the T8 terminal strip.

e This 24VAC source can be from an external
time clock or building occupancy controller.

When 24VAC is applied to the OC terminal,
the unit will enter an occupied state of
operation.

e |f “network” is selected, the unit will look
for an occupancy command coming from
a Building Management System through
the Modbus interface of the control board.
Optional BACnet or LonTalk translator cards
will carry this function as well.

For information on setting up the system for stand-
alone operation, including preparing the unit for
Building Management Control, refer to section
F.2.2. DDC Automated Stand-Alone Operation
and F.2.4. Building Management/Control
Connections Using DDC.

F.2.2.2. Indoor Fan Mode

If the unit is running in an occupied state, the
system does not have to continuously run the fan.
In the Mode Menu, use the down arrow to navigate
to “Indoor Fan Mode.” There are two selectable
options: continuous and auto-mode. Continuous
will run the fan continually in the occupied mode,
while auto-mode will only run the fan when there is
a call for heating or cooling.

F.2.2.3. Occupancy Control External Input
24VAC

Occupancy can be triggered externally to the

unit via a 24VAC input on the OC terminal of the
T8 thermostat terminal strip. To connect, run the
wire from the “R” 24VAC terminal and the “OC”
terminal to an occupancy controller in the building.
The control needs to have a dry contact relay.
When the relay is closed, 24VAC will be passed

to the OC terminal and trigger the unit into an
occupied operating mode. When the relay is open,
the 24VAC to the OC terminal will be lost and the
unit will run in an unoccupied state.

F.2.2.4. Temperature Setpoints

There are two temperature setpoints for occupied
and unoccupied modes, heating and cooling.
Using the control board’s navigation buttons,
proceed to the Setpoints Menu and use the down
arrow key to select “occupied or unoccupied cool
and heat setpoints.” Press the middle button to
select the first setpoint and use the up and down
arrow keys to adjust the setpoint as required for
the application. Then, press the middle button to
confirm the setting and advance to the second
setpoint. Again, use the up and down arrow keys
to adjust the setting, and press the middle button
to confirm this setpoint and the settings for the
occupancy mode.

There is an automatic temperature differential
between heating and cooling. This is adjusted and
set in the “Cool Diff” and “Heat Diff” menu items.
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7. Verify the sensor is reading properly,

F.2.3. External Sensor Connections

Figure F.2.3.1. - A: Space Temperature Sensor
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F.2.3.1. Space Temperature Sensor

1.

When using a DDC unit with Clear Control
in conjunction with a Building Management
System or an Automated Operational Mode,
the use of a Space Temperature Sensor can
greatly improve the accuracy and operation
of the unit in maintaining the comfort in the
space in both cooling and heating.

The space temperature sensor requirements
is a 10k type Il sensor.

Install the sensor on an interior wall in

the space served by the packaged unit

and connect the wires according to the
manufacturer’s instructions of the sensor type
and style selected.

Run these wires from the sensor to the control
panel of the unit.

After routing the sensor wires through the
control panel and to the control board, strip
1/4” of insulations off the ends of the wires.

At the control board, locate the T7 green
terminal strip. Loosen the two screw terminals
marked with “S” (the two left most terminals),
insert one of each of the two wires into

the terminal opening on the bottom of the
strip, and tighten the screw terminal. The
connections are not polarity specific, either
wire can be connected to either terminal,
unless a setpoint adjustment option is used,
they will use a shared common, the left most
terminal. See the sensor manufacturer’s
instructions for details.

power up the unit, use the left arrow key to
navigate to the Temperatures Menu. Use
the down arrow key to go to the space temp
option, it should be showing a temperature
reading. Use a test instrument to verify the
air temperature at the sensor is within 1

to 3 degrees of the reading on the control
board. An incorrect type sensor, excessive
wire length, or bad connections will cause a
significant discrepancy in the readings.

For more accurate operation, use the Space
Temp Offset menu option to adjust the sensor
reading on the Clear Control by +/-3 degrees
to match the reading on the test instrument.

If the Clear Control is in the control by
Thermostat Mode, the Space Temperature
sensor will not be used for the operation of
the unit.

F.2.3.2. Zone Sensor Occupancy Override

If the wall sensor has an override button for
triggering occupancy, the override button needs
to be set up as follows. The override trigger is
looking for a 1.2 to 1.6 Ohm resistance across the
space temperature sensor input.

1.

Depending on the design of the sensor, some
provide separate connections for the override
output. If this is the case, use a short piece

of wire to connect one side of the override
output to one side of the temperature sensor
output, and then use a 2k Ohm resistor (field-
supplied) as the jumper from the other leg of
the override output and the other temperature
output wire.

Prerequisites: Occupancy Control must be
set to Unoccupied, Network when controlled
through a BMS or Local Switch and there is
a 24VAC Input on the OCC terminal, such

as using a time based controller. Units set
to “Occupied” in the Occupancy Menu, the
override button will have no effect, since the
button triggers occupancy.

To adjust how long the override lasts,
navigate to the Time Delays Menu and

use the down arrow to select the Tenant
Override Timer (Ten Ovr. Time), press the
middle button to adjust the time between the
required range of 2 to 6 hours.
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Figure F.2.3.2. - A: Common Sensor Back Plane -
Setpoint and 2k Override.

WALL MOUNTED SPACE TEMPERATURE
SENSOR WITH OVERRIDE AND SETPOINT ADJUSTMENT

)

INSTALL PER
MANUFACTURERS
INSTRUCTIONS
ON INTERIOR
WALL

SET POINT —

SETPOINT +

SET POINT RANGE 5KQ to 15KQ

TEMPERATURE SENSOR 10K-2

2KQ RESISTOR
(Field Supplied)

SENSOR COMMON
WIRE

TO CONTROL BOARD
APPEARANCE MAY VARY

F.2.3.3. Set-Point Adjustment

In an Automatic Operation Mode or controlled by
a BMS, a zone sensor with a setpoint adjustment
is used to vary or adjust the setpoint temperature
for the space that the unit is serving. This does
require some specific setup to configure the
operation and limitations for the adjustment
range.

The zone sensor must have a setpoint adjustment
range of 5k or 15k Ohms of resistance to provide
the 55°F to 90°F set point adjustment range.
Zone control devices with other resistance ranges
are not compatible and will not function properly
with the Clear Control and can cause operational
errors or shutdown.

At the control board, locate the T7 green terminal
strip. Loosen the two screw terminals marked
with “P” (the left most and third from the left
terminals), insert one of each of the two wires into
the terminal opening on the bottom of the strip
and tighten the screw terminal. The connections
are polarity specific, and commonly connected
with a temperature sensor. The setpoint
adjustment and temperature sensor will use a
shared common, the left most terminal. Refer to
the sensor manufacturer’s instructions for details
for connections at the sensor.

Figure F.2.3.3. - A: Space Temperature with Setpoint
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INSTALL PER
MANUFACTURERS
INSTRUCTIONS
ON INTERIOR
WALL

APPEARANCE MAY VARY

WALL MOUNTED SPACE
TEMPERATURE SENSOR

Once the sensor is connected and installed,
power up the unit. The following menu items
need to be setup and adjusted according to the
requirements for the application.

Prerequisites, the unit must be set up in
Automatic Mode or configured to operate with
a Building Management System. The setpoint
adjustment will not function if the unit is set to
“Control by Thermostat.”

1. Power on the unit and proceed to the
Setpoints Menu. Use the down arrow key to
navigate to the Setpoint Adjust Enable (Stpnt
Adj Enable) menu item, press the middle
button, and use the up or down arrow key to
select “Enable,” press the middle button again
to confirm.

2. At the remote sensor, adjust the setting
to the middle position and notate the
temperature value. Commonly, it is 76°F, but
this reading may vary by manufacturer. See
their instructions on determining the middle
temperature value.

3. At the Clear Control, navigate to the Setpoint
Adjust menu item, press the middle button,
and use the up and down arrows to select the
temperature that the remote sensor is set to.
Then, press the middle button to confirm the
setting. This set is important to ensure that
adjustment and control setpoint temperature
align, especially with remote sensors that
have a display or marked temperature value.
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4. Navigate to the Set Cool Limit menu item. This
setting allows the installer to limit the lowest
cooling setpoint allowed. Press the middle
button and use the up and down arrows to
adjust as required by the application, press
the middle button to confirm the setting. The
range is 55°F to 89°F.

5. Navigate to the Set Heat Limit menu item, this
setting allows the installer to limit the highest
heating setpoint allowed. Press the middle
button and use the up and down arrows to
adjust as required by the application. Then,
press the middle button to confirm the setting.
The range is 56°F to 90°F.

F.2.3.4. Humidity Sensor

Field Configurable Input #2 can be used to
connect an indoor relative humidity sensor

that has a 0-10 Vdc output for a 0-100%

indoor relative humidity input. Models with the
HumidiDry™ option require this indoor relative
humidity sensor to determine humidity control
demand. Because this is a “powered” sensor,
an additional wire to the 24 Vac power supply
from the unit is required. The “R” thermostat
input can be used for this purpose. The indoor
relative humidity sensor can be used along

with thermostat control or a zone sensor in
combination with a building management system
(BAS) that will be controlled from a central
location. Some models of the Indoor Relative
Humidity Sensor also have a space temperature
sensor included eliminating the need for a
separate zone sensor.

F.2.4. Building Management/ Control
Connections Using DDC

In an application where a third party building
management/controls are in use or will be
incorporated, units with the integral Rooftop Unit
Controller (RTU-C) are communication compatible
with the system that supports the BACnet
Application Specific Controller device profile,
LonMark Space Comfort Controller functional
profile, or LonMark Discharge Air Controller
functional profile. This is accomplished with a
field installed BACnet or LonMark communication
module. Refer to the Clear control/DDC manual
for more detail.

F.2.5. Smoke Detection Shutdown

The DDC system is designed with an option to
trigger and shutdown the unit during a Smoke
Fault Condition, as triggered by a factory smoke
detector. See the following two sections for more
information.

The operation of the smoke fault system can

be changed dependent on what is required by
the application. Navigate to the Economizer
Menu and use the down arrow key to select the
Smoke Detection option. The passcode, 5555, is
required. Enter the password, press the middle
button, use the up arrow key to set the first digit
to 5, then press the middle button to confirm
and move to the next character. Repeat until all
4 characters are entered. If successful, “Access
Granted” will display. Then press the down arrow
key to select Smoke Options. These options will
change the operation as follows:

Shutdown - Stops all operations and turns off the
indoor fan.

Pressurize - Ramps the VFD to full speed, opens
the economizer up 100%, stops all heating
and cooling functions.

Purge - Ramps the VFD to full speed, opens
the economizer up 100%, turns on the
power exhaust, stops all heating and cooling
functions.

Purge with Heat - Ramps the VFD to full speed,
opens the economizer up 100%, turns the
heating system on full capacity.

Exhaust - Stops all operations, cooling, heating,
and indoor fan, opens the economizer up
100% and turns on the power exhaust
system.
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F.2.5.1. Factory Smoke Detector Kit

If a field or factory installed smoke detector kit

is used, the kit contains a wiring harness that
connects to the 12-Molex plug in the economizer
section in place of the 3-wire jumper plug. Retain
the jumper plug for future service or maintenance.
Use a zip tie to secure the jumper plug to the
main wiring harness. Remote fire control panels
or other options for the smoke detector will
connect directly to the smoke detector controls.
Refer to the instructions with those accessories
for more information.

F.2.5.2. Remote Smoke Detector/Fire
Control Connection

In the air-filter section or on the side economizer,
locate the 12-pin Molex jumper plug with the long
Red, short Yellow and Orange wire loops; see
Figure F.2.5.2. - B for reference. Cut the Red wire
loop and connect these to a minimum of 18AWG
wire that will be connected to a Normally Closed
Dry Contact Relay, or in common Fire Control
Panels and Smoke Detectors, the Auxiliary
Connections for C and NC. See the instructions
for the remote devices. Do not connect multiple
control boards to the same dry contact relay.

Figure F.2.5.2. - A: Wiring Harness location in Air-Filter Section

WIRING HARNESS WITH
12-PIN. MOLEX JUMPER PLUG
FOUND HERE
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Figure F.2.5.2. - B: Smoke Detector Connection (DDC)

REMOTE SMOKE/FIRE CONTROL
INTERFACE
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CUT RED WIRE
SPLICE TO WIRES RUNNING
TO REMOTE SMOKE DETECTOR
OR FIRE CONTROL PANEL
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F.3. Routing Control Wiring

Figure F.3. - A: Electrical and Piping Routing

POWER ROUTING
ENTRY HOLE

CONTROL VOLTAGE CUT HOLE

SIZED PER CHART CONDUIT NUT

POWER ENTRY CUT HOLE
SIZED PER CHART

THERMOSTAT ROUTING
ENTRY HOLE

MAIN GAS
VALVE

GAS SUPPLY

KNOCKOUTS FOR SHUTOFF VALVE

HIGH VOLTAGE ENTRY

EXTERNAL PIPING
SUPPLIED BY
OTHERS

BOTTOM
GAS ENTRY

\STRAIGHT CONDUIT FITTING
< SIZED PER CHART
STRAIGHT CONDUIT FITTING FROM

ZONE THERMOSTAT SIZED PER CHART STRAIGHT CONDUIT FITTING FROM

POWER SUPPLY SIZED PER CHART

WIRE FROM

ZONE THERMOSTAT POWER SUPPLY WIRE

(SIZED FROM MIN. CIRCUIT AMPACITY)

Figure F.3. — B: Hole Sizing for Conduit

WIRE SIZE. AWG
14 12 m | & | & i ] 3 i [ ] i
COMDUAT SIZE 12 1y e | ad | 1" 1" 14 114" 1-12° 1=12 = F
HOLE SIZE Tl T T | -3k | 1-28004" | 1-ZR64" | 1-FRE2T | -2 | 1-300 | 1A | 2-160r | 250
ROTES: 1. DETEMUMNE RECUFED WIRE SIPE FROM MBSNLW CICUIT AMPACITY S30WH 1N INSTALLATION & OPERATING INSTRUCTION
& BOTTOM POWER ENTRY WILL MOT ACCOWODATE WIRE LAFCER THAM #2 SWS (SHADED AREA)

F.4. Measuring Control Voltage Loads

Use a voltmeter to measure the low voltage and low voltage amp draws during operation. Accessories, such as
remote smoke detectors and excessive wire length, can increase the amp draw on the low voltage wiring. Verify
that the total amp draw on the 24VAC side is less than 0.3A in full operation.
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G.1. Gas Piping Requirements

Install gas piping in accordance with local codes
and regulations of the local utility company. In
the absence of local codes, the installation must
conform to the specifications of the national
Fuel Gas Code, ANSI Z223.1 - latest edition.

IMPORTANT: Connect this unit only to gas
supplied by a commercial utility.

G.1.1. Pipe Material Requirements

Ridged black iron pipe and fittings are
recommended for the gas lines, or other
materials as local codes allow or considered
best practice. The use of flexible connectors is
not recommended. Install a Union joint near the
unit, after the cut off valve, for service.

G.1.2. Tools Required

Pipe wrenches, pliers, gas rated thread sealant,
and leak detection fluid or soap and water is
required.

G.1.3. Code Requirements

Local codes should be followed for the
installation and marking of the gas piping. In
the absence of local codes follow the National
Fuel Gas Code NFPA 54 ANSI Z2223.1 (Latest
Revision), International Fuel Gas Code IFGC
408.4 (Latest Revision), or the Canadian CAN
CSA B149.1HB (Latest Revision), must be
followed.

G.1.4. Gas Pressures and Regulation

42

IMPORTANT: ENSURE that the furnace gas
valve is not to be subjected to high gas line
supply pressures.

DISCONNECT the furnace and its individual
manual gas stop from the gas supply piping
during any pressure testing that exceeds 1/2
PSIG (3.48 kPa). Natural gas supply pressure
must be 5” to 10.5” WC LP gas supply pressure
must be 11” to 13” WC. This pressure must be
maintained with all other gas-fired appliances
in operation. The minimum gas supply pressure
to the gas valve for proper furnace input
adjustments is 5” w.c. for natural gas, however
6” to 7” is recommended. The minimum gas
supply pressure is 11” WC for LP gas.

See sections J.5.1.1. “Measuring and
Adjusting Supply Gas Pressures” and J.5.1.2.
“Measuring and Adjusting Manifold Gas
Pressures” for more details.

AWARNING

ELEVATIONS ABOVE 2000 FT. REQUIRE THAT THE FURNACE
INPUT RATING BE ADJUSTED AND THAT THE SIZE OF
THE BURNER ORIFICES BE RECALCULATED BASED ON
ELEVATION AND GAS HEATING VALUE. THE BURNER
ORIFICES MAY (OR MAY NOT) NEED TO BE CHANGED. SEE
THE SECTION TITLED “HIGH ALTITUDE INSTALLATIONS” OF
THIS BOOK FOR INSTRUCTIONS.

G.1.5. Flue Diverter

Flue diverter and inlet air diverter are pictured at
the bottom of this page. See Figure G.1.5.

G.1.5.1. Flue Diverter Installation

Using integrated hooks, insert into the
appropriate slots on post to the right of the
furnace access door. The opening should be
facing up towards the top of the unit. Once slots
and hooks are mated, secure with one (1) screw
(included) in topmost flange, and installation is
complete.

The door hood is secured onto the furnace
access door with six (6) screws (included). There
are four (4) key holes cut into the air hood for
easy mounting. Insert screws into the door and
the left and right edges leaving enough space

to put on the hood. Then place the door hood
onto the door and finish by securing the screws
tightly. Secure the final two (2) screws at the
tops of the hood to complete the installation.




6. GAS
AWARNING

NEVER PURGE A GAS LINE INTO THE COMBUSTION CHAMBER. NEVER USE MATCHES, FLAME OR ANY IGNITION
SOURCE FOR CHECKING LEAKAGE. FAILURE TO ADHERE TO THIS WARNING CAN CAUSE A FIRE OR EXPLOSION
RESULTING IN PROPERTY DAMAGE, PERSONAL INJURY OR DEATH. TO CHECK FOR GAS LEAKAGE, USE AN APPROVED
CHLORIDE-FREE SOAP AND WATER SOLUTION, OR OTHER APPROVED METHOD.

GAS VALVE

This furnace has a 24-volt gas valve. It has ports for measuring supply and manifold gas pressure. The valve

body contains a pressure regulator to maintain proper manifold gas pressure. A control switch is on the

\léalve bgdy. It cil\n be set to only the “ON” or “OFF” positions. The gas valve is a slow-opening valve. See
igure G.1.4. - A.

When energized, it takes 2 to 3 seconds to fully open.
Figure G.1.4. - A White-Rodgers Two-Stage Gas Valve

MANIFOLD
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LOW-FIRE
MANIFOLD
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Figure G.1.4. - B: Burner Assembly Front View
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Figure G.1.4. - C: Burner Assembly Side View
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For 75,000 BTU input furnaces, the outside manifold orifice taps are plugged. The ignitor and flame sense
are located on the outside of the center burner.

Ignitor location is critical for insuring a consistent carryover of the burner flame during ignition. The top of the
electrode at dimension (0,0) must remain inside the hatched area

Figure G.1.4. - D: Ignitor Location

DETAIL A
IGNITOR LOCATION

Correct location of the flame sensor will help to eliminate weak or no flame sense
issues.

Figure G.1.4. - E: Flame Sense Location
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DETAIL B
FLAME SENSOR
ORIENTATION




6. GAS
G.1.6. Sealing Threaded Connections - Best Practice

Use a gas rated and approved liquid, paste, or tape thread sealant on all threaded connections. Apply
sealant to the male threads and tighten the fitting using wrenches to hold both the fitting and the pipe. DO
NOT OVERTIGHTEN THE PIPE GOING INTO THE GAg VALVE, DAMAGE MAY OCCUR. Test all threaded
connections with leak test fluid or soap and water.

G.1.7. Gas Pipe Sizing and Capacity
Size the gas line to the furnace adequate enough to prevent undue pressure drop and never less than 3/4”
pipe.
See Table G.1.6. - A for Gas Pipe Capacity. The capacities of gas pipe of different diameters and lengths in
Cubic Ft/hr with pressure drop of 0.3 in. and specific gravity of 0.60 (natural gas) are shown in Table G.1.6.
- A. After determining the pipe length, select the pipe size which will provide the minimum cubic foot/hour
required for the gas input rating of the furnace.

By formula:
f3 Gas Input of Furnace %
— required =
hr Heating Value of Gas %

The gas input of the furnace is marked on the furnace rating plate. The heating value of the gas (BTU/FT3) may
be determined by consulting the local natural gas utility or the L.P. gas supplier.

Table G.1.6 - A

NATURAL GAS PIPE CAPACITY TABLE (CU FT/HR)

Maximum capacity of pipe in thousands of BTU/hr of natural gas
Inlet pressure: less than 2 psi

Pressure Drop: 0.3 in. W.C.

Specific Gravity: 0.60

Noml.nal Length of Pipe, Feet

Iron Pipe*

Size, Inches 10] 20| 30| 40| s0| 60| 70| 80| 90| 100
1/2 131 %0 72 62 55 50 46 42 40 38
3/4 273 188 151 129 114 104 95 89 83 79
1.0 514 353 284 243 215 195 179 167 157 148

1-1/4 1,060 726 583 499 442 400 368 343 322 304
1-1/2 1,580 1,090 873 747 662 600 552 514 484 455

After the length of pipe has been determined, select the pipe size which will provide the minimum
cubic feet per hour reqired for the gas input rating of the furnace. By formula:

Cubic feet per hour required ~ Gas Input of Furnace (BTU/HR)

- Heating Value of Gas (BTU/FT3)

The gas input of the furnace is marked on the furnace rating plate. Call your local natural gas utility
for the heating value of the gas (BTU/FT3).
*Schedule 40 metallic pipe.
Reference the National Fuel Gas Code NFPA 54, ANSI Z223.1- Pipe Sizing for more information.
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. GAS

G.2. Procedure: Connecting Gas
Lines to Gas Valve
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1. Place backup wrench on valve, shown below
in_Figure G.2. - A.

Figure G.2. - A: Backup Wrench Location

BACKUP WRENCH LOCATION
WHITE RODGERS GAS VALVE

ST-A1291-63-00

2. Connect the gas line to the gas valve
supplied with unit. Routing can be through the
gas pipe opening shown in Figure G.2.1. or
through the base as shown in Figure F.3. - A:
Electrical and Piping Routing.

In making gas connections, avoid strains
as they may cause noise and damage the
controls. A backup wrench is required to be
used on the valve to avoid damage.

3. Size the gas line to the furnace adequate
enough to prevent undue pressure drop and
never less than 3/4” pipe. See Section G.1.6 on
Gas Pipe Sizing and Capacity.

4. Install a drip leg or sediment trap in the gas
supply line as close to the unit as possible. See
Section G.2.1 on Drip Leg Requirements.

5. Install an outside ground joint union to
connect the gas supply to the control assembly
at the burner tray.

6. Gas valves have been factory installed. Install
a manual gas valve where local codes specify
a shut-off valve outside the unit casing. (See

Figure G.2.1.)

7. Make sure piping is tight. A pipe compound
resistant to the action of liquefied petroleum
gases must be used at all threaded pipe
connections.

IMPORTANT: Any additions, changes or
conversions required for the furnace to
satisfactorily meet the application should be
made by a qualified installer, service agency
or the gas supplier, using factory specified

or approved parts. In the commonwealth of
Massachusetts, installation must be performed
by a licensed plumber or gas fitter for
appropriate fuel.

IMPORTANT: Disconnect the furnace and its
individual shutoff valve from the gas supply
piping during any pressure testing of that
system at test pressures in excess of 1/2 pound
per square inch gauge or isolate the system
from the gas supply piping system by closing
its individual manual shutoff valve during any
pressure testing of this gas supply system at
pressures equal to or less than 1/2 PSIG.

IMPORTANT: Check the rating plate to make
certain the appliance is equipped to burn the
type of gas supplied. Care should be taken after
installation of this equipment that the gas control
valve not be subjected to high gas supply line
pressure.



