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Gas Piping Checks 

CAUTION

To prevent property damage or personal injury 
due to 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 a match or open flame to test for 
leaks. Never exceed specified pressures for 
testing. Higher pressure may damage gas 
valve and cause overfiring which may result 
in premature heat exchange failure. 

•	 This unit and its shut-off valve must be 
disconnected from the gas supply during 
any pressure testing of that system at test 
pressures in excess of ½ PSIG (3.48 kPa). 

•	 This unit must be isolated from the gas 
supply system by closing its manual shut-off 
valve during any pressure testing of the gas 
supply piping system at test pressures equal 
to or less than ½ PSIG (3.48 kPa). 

WARNING

To avoid property damage or personal injury, be 
sure there is no open flame in the vicinity during 
air bleeding. 

There will be air in the gas supply line after testing for leaks 
on a new installation. Therefore, the air must be bled from 
the line by loosening the ground joint union until pure gas 
is expelled. Tighten union and wait for five minutes until all 
gas has been dissipated in the air. Be certain there is no 
open flame in the vicinity during air bleeding procedure. 
The unit is placed in operation by closing the main 
electrical disconnect switch for the unit.

PROPANE GAS INSTALLATIONS 

WARNING

To avoid property damage, personal injury 
or death due to fire or explosion caused by 
a propane gas leak, install a gas detecting 
warning device. Since rust can reduce the level 
of odorant in propane gas, a gas detecting 
warning device is the only reliable way to detect 
a propane gas leak. Contact a local propane 
gas supplier about installing a gas detecting 
warning device. 

IMPORTANT NOTE: Propane gas conversion kits 
must be installed to convert units to propane gas. 
NOx screens must be removed before converting 
to LP. Remove burner assembly and pull NOx 

screens from each burner tube. When all the 
screens are out, reassemble the burner assembly 
without the screens.

All propane gas equipment must conform to the safety 
standards of NFPA 58 - Liquefied Petroleum Gas Code.

For satisfactory operation, propane gas pressure must be 
within 9.7 - 10.3 inches w.c. for high fire at the manifold 
with all gas appliances in operation. Maintaining  proper 
gas pressure depends on three main factors:

1.	 Vaporization rate, which depends on (a) temperature 
of the liquid, and (b)  wetted surface area of the 
container or containers.

2.	 Proper pressure regulation. 
3.	 Pressure drop in lines between regulators, and 

between second stage regulator and the appliance. 
Pipe size required will depend on length of pipe run 
and total load of all appliances.

Tanks and Piping
Complete information regarding tank sizing for 
vaporization, recommended regulator settings and pipe 
sizing is available from most regulator manufacturers and 
propane gas suppliers.

Since propane gas will quickly dissolve white lead or most 
standard commercial compounds, special pipe dope must 
be used. Shellac base compounds resistant to the actions 
of liquefied petroleum gases such as Gasolac®, Stalactic®, 
Clyde’s® or John Crane® are satisfactory.

See the following figure for typical propane gas piping.

200 PSIG
Maximum

5 to 15 PSIG
(20 PSIG Max.)

Continuous
11" W.C.

Second Stage
Regulator

First Stage
Regulator

Typical propane gas piping 
Figure 10

Roof Top Location and Installation
The gas supply piping location and installation for roof 
top units must be in accordance with local codes or, in 
the absence of locals codes, with ordinances of the latest 
edition of the National Fuel Gas Code ANSI Z223.1/NFPA 
54.

A manual gas shut off valve must be field installed external 
to the roof top unit. In addition, a drip leg must be installed 
near the inlet connection. A ground joint union connection 
is required between the external shut off valve and the unit 
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connection to the gas valve to permit removal of the burner 
assembly for servicing. 

1.	 Route gas piping to unit so that it does not interfere 
with the removal of access panels. Support and 
align piping to prevent strains or misalignment of the 
manifold assembly.

2.	 All units are furnished with standard female 1/2" NPT 
pipe connections. The size of the gas supply piping 
to the unit must be based on length of run, number 
of units on the system, gas characteristics, BTU 
requirement and available supply pressure. All piping 
must be done in accordance with local codes or, in the 
absence of local codes, with the latest edition of the 
National Fuel Gas Code  
ANSI Z223.1/NFPA 54.

NOTE: The gas connection size at the unit does NOT 
establish the size of the supply line.

3.	 These units are designed for either natural or  
propane (LP) gas and are specifically constructed at 
the factory for only one of these fuels. The fuels are 
NOT interchangeable. However, the furnace can be 
converted in the field from natural gas to LP gas with 
the appropriate factory kit (see unit Technical Manual 
for the appropriate kit). Only a qualified contractor, 
experienced with natural and propane gas systems, 
should attempt conversion. Kit instructions must 
be followed closely to assure safe and reliable unit 
operation.

4.	 With all units on a common line operating under 
full fire, natural gas main supply pressure should 
be adjusted to approximately 7.0” w.c., measured 
at the unit gas valve. If the gas pressure at the 
unit is greater than 10.5” w.c., the contractor must 
furnish and install an external type positive shut off 
service pressure regulator. The unit will not function 
satisfactorily if supply gas pressure is less than 5.5” 
w.c. or greater than 10.5” w.c..

NOTE: A minimum horizontal distance of 48” 
between the regulator and the furnace flue 
discharge is required.

5.	 With all units on a common line operating under 
full LP gas main supply pressure should be at least 
11.0” w.c. and must be no greater than 14.0” w.c., 
measured at the unit gas valve. Unit will not function 
satisfactorily if supply gas pressure is less than 11.0” 
w.c. or greater than 14.0” w.c..

6.	 All pipe connections should be sealed with a pipe 
thread compound, which is resistant to the fuel used 
with the furnace. A soapy water solution should be 
used to check all joints for leaks. A 1/8” NPT plugged 
tap is located on the entering side of the gas valve for 
test gauge connection to measure supply (main) gas 
pressure. Another 1/8” tap is provided on the side of 
the manifold for checking manifold pressure.

WARNING

This unit and its individual shutoff valve must 
be DISCONNECTED from the gas supply system 
during any pressure testing of that system at 
test pressures in excess of ½ PSIG (13.8" w.c.).

7.	 There must be no obstruction to prevent the flow of 
combustion and ventilating air. A vent stack is not 
required and must never be used. The power venter 
will supply an adequate amount of combustion air 
as long as the air passageways are kept free of any 
obstructions and the recommended external unit 
clearances are maintained.

CIRCULATING AIR AND FILTERS

Ductwork
The supply duct from the unit through a wall may be 
installed without clearance. However, minimum unit 
clearances must be maintained (see “Clearances" section).  
The supply duct should be provided with an access panel 
large enough to inspect the air chamber downstream of 
the heat exchanger.  False ceilings or drop ceilings may 
be used as a return air plenum. A cover should be tightly 
attached to prevent air leaks.

NOTE:  Adequate return grills have to be supplied 
for each room for proper return for that space.

Ductwork dimensions are shown in the roof curb 
installation manual.

If desired, supply and return duct connections to the unit 
may be made with flexible connections to reduce possible 
unit operating sound transmission.

VENTING

NOTE:  Venting is self-contained. 

The inductor motor on DSG units is a dual voltage motor. It 
is factory wired for 230 volts.  If field supply power is 208V, 
the installer must swap the connections of the black and 
red leads (located in the blower compartment) to ensure 
correct inductor motor operation.
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CONDENSATE DRAIN CONNECTION

Condensate Drain Connection
A 3/4" female NPT drain connection is supplied on the 
end of the unit and bottom of the drain pan for condensate 
piping.  An external trap must be installed for proper 
condensate drainage. Hand tighten drain fitting to the drain 
connection.

STANDARD
SIDE DRAIN

DRAIN PLUG
(FACTORY-INSTALLED)

Drain Pan (Side View) 
Figure 11

NOTE: Trap should be deep enough to offset maximum
unit static difference.  A minimum 4” trap is recommended.

Drain Plug Roof Curb

See NOTE

Base Rail

Open Vent 2” Min

drain connection 
Figure 12

Install condensate drain trap as shown. Use 3/4" drain line 
and fittings or larger. Do not operate without trap. 

Horizontal Drain 
Drainage of condensate directly onto the roof may be 
acceptable; refer to local code. It is recommended that a 
small drip pad of either stone, mortar, wood or metal be 
provided to prevent any possible damage to the roof. 

Vertical Drain
To use the bottom drain connection, remove the drain plug 
from the bottom connection and install it in the horizontal 
connection.

NOTE: All threaded connections use pipe sealer.

Cleaning
Due to the fact that the drain pans in any air conditioning 
unit will have some moisture in them, algae and fungus 
will grow due to airborne bacteria and spores. Periodic 
cleaning is necessary to prevent the build-up from plugging 
the drain.

To remove the drain pan for cleaning, remove the drain pan 
cover first (located in horizontal drain pans) then the drain 
pan could be slid out.

STARTUP, ADJUSTMENTS, AND CHECKS

WARNING

HIGH VOLTAGE!
To avoid personal injury or death due 
to electrical shock, bond the frame 
of this unit to the building electrical 
ground by use of the grounding 
terminal provided or other 
acceptable means. Disconnect all 
power before servicing or installing 
this unit.

Pre-Startup Instructions - General 

CAUTION

To prevent property damage or personal injury, 
do not start the unit until all necessary pre-
checks and tests have been performed.

Prior to the beginning of Startup, Adjustments, and Checks 
procedures, the steps within the following warning should 
be completed in the building.

WARNING

MOVING MACHINERY HAZARD!
To prevent possible personal injury or death, 
disconnect power to the unit and padlock in the 
“OFF” position before servicing fans.

This unit is equipped with an electronic ignition device to 
automatically light the main burners. It also has a power 
vent blower to exhaust combustion products.

On new installations, or if a major component has been 
replaced, the operation of the unit must be checked.

Check unit operation as outlined in the following 
instructions. If any sparking, odors, or unusual sounds 
are encountered, shut off electrical power and recheck for 
wiring errors, or obstructions in or near the blower motors. 
Duct covers must be removed for horizonal installs.

The Startup, Adjustments, and Checks procedure provides 
a step-by-step sequence which, if followed, will assure the 
proper startup of the equipment in the minimum amount of 
time. Air balancing of duct system is not considered part 
of this procedure. However, it is an important phase of any 
air conditioning system startup and should be performed 
upon completion of the Startup, Adjustments, and Checks 
procedure. The Startup, Adjustments, and Checks 
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procedure at outside ambients below 55°F should be 
limited to a readiness check of the refrigeration system with 
the required final check and calibration left to be completed 
when the outside ambient rises above 55°F.

Temporary Heating Or Cooling
If the unit is to be used for temporary heating or cooling, 
a “Startup, Adjustments, and Checks" must first be 
performed in accordance with this manual. Damage or 
repairs due to failure to comply with these requirements 
are not covered under the warranty. After the machines 
are used for temporary heating or cooling, inspect the coils, 
fans, and motors for unacceptable levels of construction 
dust and dirt and install new filters.

Contractor Responsibility
The installing contractor must be certain that:

•		 All supply and return air ductwork is in place, properly 
sealed, and corresponds with installation instructions.

•		 All thermostats are mounted and wired in accordance 
with installation instructions.

•		 All electric power, all gas, and the condensate drain 
installation have been made to each unit on the job. 
These main supply lines must be functional and 
capable of operating all units simultaneously.

•		 Requirements are met for venting and combustion air.
•		 Air filters are in place.
•		 Input rate and temperature rise are adjusted per rating 

plate.

Obstructions, Fan Clearance and Wiring
Remove any extraneous construction and shipping 
materials that may be found during this procedure.  Rotate 
all fans manually to check for proper clearances and that 
they rotate freely. Check for bolts and screws that may 
have jarred loose during shipment to the job site. Re-
tighten if necessary. Re-tighten all electrical connections.

Field Duct Connections
Verify that all duct connections are tight and that there is no 
air bypass between supply and return.

Filter Section Check
Remove filter section access panels and check that filters 
are properly installed. Note airflow arrows on filter frames.
Pre-startup Precautions 

Transformer and Induced Draft Motor 

NOTE: On the 208/230 volt units only.

Ensure the transformer and induced draft motor are set on 
the appropriate voltage taps. Both the transformer tap and 
induced draft motor are set on 240V from the factory. To 
change the induced draft motor voltage, remove the black 
induced draft motor wire from the unused terminal on the 
ignition control board and swap it with the red wire coming 
from the induced draft motor.

It is important to your safety that the unit has been properly 
grounded during installation. Check  ground lug connection 
in main control box for tightness prior to closing circuit 
breaker or disconnect switch. Verify that supply voltage 
on line side of disconnect agrees with voltage on unit 
identification plate and is within the  utilization voltage 
range as indicated in Appendix B Electrical Data.
System Voltage - That nominal voltage value assigned 
to a circuit or system for the purpose of designating its 
voltage class.

Nameplate Voltage - That voltage assigned to a piece of 
equipment for the purpose of designating its voltage class 
and for the purpose of defining the minimum and maximum 
voltage at which the equipment will operate. 

Utilization Voltage - The voltage of the line terminals 
of the equipment at which the equipment must give fully 
satisfactory performance. Once it is established that supply 
voltage will be maintained within the utilization range under 
all system conditions, check and calculate if an unbalanced 
condition exists between phases. Calculate percent voltage 
unbalance as follows. 

Three Phase Models Only

Control Voltage Check
Close the disconnect switch to energize control 
transformer. Check primary and secondary (24V) of control 
transformer. 
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DSG Model Wiring 

GR (FAN)
Energized during Heat Mode

BR  (Heating Stage 2)

PU  (Cooling Stage 2)

WH  (Heating Stage 1)

YL    (Cooling Stage 1)

** TB1-DH is energized when the unit is in heat 
mode. When TB1-DH is energized, the blower motor 
operates at a new group of programmed speeds, 
T6-T10, in place of T1-T5.

• Move YELLOW (YL) wire from TB1-T1 to T2 to change blower speed during cooling stage 1 operation.
(Do not move wires YL and PU to the same taps)

• Move WHITE (WH) wire from TB1-T6 to T7 to change blower speed during heating stage 1 operation.
(Do not move wires WH and BR to the same taps)

• Move PURPLE (PU) wire from TB1-T3 to T4 or T5 to change blower speed during cooling stage 2 operation.
(Do not move wires YL and PU to the same taps)

• Move BROWN (BR) wire from TB1-T8 to T9 or T10 to change blower speed during heating stage 2 operation.
(Do not move wires WH and BR to the same taps)

AC G Y1 Y2 W1 W2 DH T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
DSG OPERATION WIRE RANGE

DSG OPERATION and WIRE RANGE CHART

S
Electrical Input Check
Make preliminary check of evaporator fan ampere draw and verify that motor nameplate amps are not exceeded. 
check of amp draw should be made upon completion of air balancing of the duct system (see Appendix B).


