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GAS-FIRED LOW-INTENSITY INFRA-RED RADIANT TUBE HEATERS

FOR EITHER INDOOR OR OUTDOOR INSTALLATION

) o

\SERTIFIED /£

INSTALLATION, OPERATION, &
MAINTENANCE INSTRUCTIONS

| WARNING !
Improper installation, adjustment, alteration, service or maintenance can cause property damage, injury or death.
Read the installation, operating, and maintenance instructions thoroughly before installing or servicing this
equipment.

FOR YOUR SAFETY
If you smell gas: open windows; don’t touch electrical switches, extinguish any open flames; evacuate the
structure; call your gas supplier immediately.

WARNING — NOT FOR RESIDENTIAL USE
Failure to comply with instructions could result in unsafe operation, property damage, personal injury, and/or
death. A gas-fired appliance could expose you to substances in fuel or from fuel combustion, which have
been determined by the State of California to cause cancer, birth defects or other reproductive harm. For
industrial or commercial use only.
Retain these instructions for future reference. Contact factory for further information.

IMPORTANT
Have a qualified electrician check the electrical supply circuit and wall receptacle are properly grounded and
the electrical supply polarity is correct. The heater control is polarity sensitive and will not operate properly if
the electrical supply is not wired correctly.

HAZARD INTENSITY LEVELS
DANGER: Failure to comply will result in severe personal injury or death and property damage.
WARNING: Failure to comply could result in severe personal injury or death and/or property damage.
CAUTION: Failure to comply could result in minor personal injury and/or property damage.







OPERATION AND SHUTDOWN
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SEQUENCE OF OPERATION

WIRING CONNECTION DIAGRAM

Thermostat calls for heat.

120 VAC is applied to the blower and
validation light PL-1 indicates power is
ON.

Air flow switch closes contacts after it
senses an increase in air pressure due to
fan reaching operational speed.
Validation light PL-2 indicates
combustion air supply and exhaust
venting backpressure is normal.

Ignition Detection Control (IDC) is turned
on and begins a pre-purge time period.

A spark is developed at the igniter and
the gas valve is opened to the first step
of its two step operation.

Burner ignites and 5 seconds later the
gas valve steps up to its operating
position. DC electrical current flows from
sensing electrode through flame to
ground.

IDC senses flame presence, turns OFF
spark, gas continues flowing through
valve.

Validation light PL-3 indicates normal
burner operation.

During first trial-for-ignition period or
upon any flame outage at sensing
electrode, the IDC responds and begins
sparking within 0.8 seconds. A 15-
second trial-for-ignition period begins to
re-light the burner. If flame is re-
established, normal operation resumes.
If the burner does not light after first try,
the inter-purge sequence is completed
between ftrials to re-light the burner. If
the burner fails to light (10DX-117) or
after third trial (35-725), IDC will de-
energize the valve and go into lockout
mode.

For lockout recovery, reset thermostat
below ambient temperature or
disconnect electrical power supply for
five (5) seconds.

If the flame does fail during ignition or
normal operation, it is detected by the
flame sensor rod, and the IDC then
closes the gas valve locking out the
system until the thermostat is cycled to
the OFF position.

When the thermostat is satisfied, the
whole system is de-energized until
another call for heat.

When installing or servicing this heater,
wait at least 5 minutes between attempts
for ignition.

If any of the original wire as supplied with the appliance must be replaced, it must be replaced with
wiring material having a temperature rating of at least 302°F (150°C) and shall have a minimum

size of 16 AWG (1.0mm?).
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WIRING SCHEMATIC LADDER DIAGRAM

SHUTDOWN

To shutdown the heater for a week or
less, switch off the electrical supply to
the heater.

To shutdown the heater for more than
one week, switch off the electrical supply
to the heater and turn off the gas supply
at the gas isolation valve.

If any of the original wire as supplied with the appliance must be replaced, it must be replaced with
wiring material having a temperature rating of at least 302°F (150°C) and shall have a minimum

size of 16 AWG (1.0mm?).
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GAS SUPPLY AND GAS PRESSURE

GAS SUPPLY PIPING

INLET GAS PRESSURE

Gas piping must be installed in accordance with local codes
and/or the National Fuel Gas Code, ANSI Z223.1 / NFPA 54-
latest edition.

All pipe connections must have pipe joint compound, resistant

Inlet gas pressure must be measured on the inlet side of the

valve at the inlet test point (IP).

test point, connect to manometer.
Inlet gas pressure must conform to the following:

Remove plug from the inlet

to LP/propane gas action.

Piping must have drip leg and a ground joint union.

Local codes may require shut-off cock ahead of the drip leg.
Use only agency approved flexible gas connector furnished
with heater. See WARNING.

Use swing or swivel joint in addition to rigid piping if local
codes prohibit use of a flexible gas connector.

Installer provide 1/8” NPT plugged tapping for inlet test point
connection immediately upstream of gas connection to heater.

Isolate regulators, flexible gas connectors, and heaters during
high-pressure leak testing.

Input InII:e/It”\I!’Ir'\(AeggilJre In:\g?é:gs%hgre
Gas Type M(Bk1\,—\l/‘)]H inches WC inches WC
(cm WC) (cm WC)
Natural 1?5(2)?212250 6 4o 14 9
(38 to 59) 7 (18) 14 (35
LP/Propane All 11 (28) 14 (35)
IMPORTANT

- All ias lines must be iuried of air before startui.

Connector must be installed in a “= ” configuration. Use only
the 24" (61cm) or 36” (91cm) long connector of 1/2” (13 mm)
nominal ID that was furnished with the heater.

Stress from expansion and contraction of heater may cause
excessive wear on the gas connection.

It is important to maintain dimensions on drawing below.

Inlet gas pressure at inlet test point (IP) cannot be more than
14 inches of Water Column (WC) (35 cm WC) confirmed by
actual field test. (Heater on or off.)

14 in. WC @+ PSI @35 cm WC @35 mbar @3.5 kPa.

HEATER EXPANSION AND GAS CONNECTOR LENGTH

HIGH INLET PRESSURE

Heaters below require flexible [ Heaters below require flexible
gas connectors of length: gas connectors of length:

When inlet gas pressure is greater than 14 in. WC (35 cm WC)

24" (61cm) or 36" (91cm). 36" (91cm). a positive lockout type high-pressure regulator must be
Heater Length Expansion Heater Length Expansion installed in the gas line ahead of the heater.
10-20 ft 1.1in 45-50 ft 2.1in High-pressure regulators will NOT turn off the flow of gas.
(3.1-6.1 m) (28 mm) (13.7-15.2 m) (53 mm) Always check local codes for gas venting requirements for
25-30 ft 1.5in 55-60 ft 2.4in high-pressure regulators.
(7.6-9.1 m) (38 mm) (16.8-18.3 m) (61 mm) An over-pressure protection device (OPD) may be required in
35-40 ft 1.81in 65-70 ft 2.7in certain jurisdictions.
(10.7-12.2 m) (46 mm) (19.9-21.3) (67 mm)

GAS PRESSURE MEASUREMENTS

MANIFOLD GAS PRESSURE

Use only water or red oil manometer
to make measurements — NOT A
DIAL GAUGE.

Make ALL measurements and
adjustments when this heater and

Set inlet pressure first. Fluctuations in inlet pressure can alter manifold pressure.

See drawing below for manifold pressure adjustment locations.

Loosen set screw, or remove plug from manifold test point (MP); connect to manometer.
Remove the slotted cap screw covering the manifold adjustment.

Turn adjustment screw clockwise to increase pressure or counterclockwise to decrease
pressure. Screw may require a flat head screwdriver or a 3/32” (2.38mm) hex key.

ALL other gas burning equipment
connected to the same gas meter are

Input: MBTUH (kW)

Manifold Pressure

operating at maximum capacity.

40 to 100 (12 to 29)

3.5 in. WC (8.9 cm WC) Nat./LP

105 to 200 (31 to 59)

5.0 in. WC (12.7 cm WC) Nat./LP

GAS CONNECTOR — CORRECT POSITIONS Item | Description
A Heater movement
A B Gas supply nipple must be parallel to
' ’ heater movement
C Hard piping
P RA | ~ D | Flexible gas connector
WA ﬁ \ E 3" (7.62 cm) maximum displacement
‘ MP - F 12" (30 cm)
i i G Vertical (as shown at left) — end view
C H Alternate positions okay — end view
J Gas cock shut-off (by others)
K Drip leg
GAS CONNECTOR — INCORRECT POSITIONS L Regulator required when pressure
exceeds 14" (35 cm) WC (by others)
A A P Installer provide inlet test point
MP | Manifold test point
RA | Robert Shaw or Sit valve manifold
A pressure adjustment
A WA | White Rodgers valve manifold
WRONG WRONG WRONG WRONG pressure adjustment
CAUTION

remove leak detection fluid.

Excessive torque on the burner gas inlet pipe or manifold may cause damage to burner. Always use two (2) wrenches when making pipe
connections. Check for leaks with non-corrosive gas leak detection fluid. DO NOT USE FLAMES! Thoroughly rinse with clean water to
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STARTUP PROCEDURES

SPARK IGNITOR

CAUTION: Verify electrical supply is shut off before removing burner cover.
Verify gas supply is shut off before removing gas pipe plugs and connecting
manometers to measure gas pressures.

IMPORTANT: Check serial plate for requirements and factory settings. Check and,
if necessary, adjust the inlet gas pressure BEFORE checking the manifold gas
pressure. Then adjust the manifold gas pressure, if necessary.

Remove the burner cover by removing the 4 sheet metal screws from the topside of
the burner cover.

Remove the 1/8 NPT pipe plug from the inlet test point (IP) and connect manometer.
See the GAS SUPPLY AND GAS PRESSURE section.

Loosen, Do Not Remove, the set-screw, or remove the 1/8 NPT pipe plug from the
manifold test point (MP) on the gas valve (break the tamper seal) and connect
manometer. See the GAS SUPPLY AND GAS PRESSURE section.

Some models have a shutoff dial on the gas valve. Depress the dial on the gas
valve, and make sure the gas valve is in the ON position.

Turn on the electrical and gas supply and set the thermostat above the ambient room
temperature, to call for heat.

Measure the inlet gas pressure and the manifold gas pressure.

For proper sequence of operation see the OPERATION AND SHUTDOWN section.

If heater does not operate normally, see the TROUBLESHOOTING section.

Once startup testing is complete, turn off electrical and gas supply, remove the
manometer connections and replace the 1/8 NPT pipe plugs or tighten the set-screws
into the inlet and manifold test points. Turn on electrical and gas supply and check
again for gas leaks. See the GAS SUPPLY AND GAS PRESSURE section.

Cycle the heater several times by means of the thermostat, allowing at least five
minutes between cycles. If the heater operates normally, replace the burner cover
and screws.

If the heater is vented directly outdoors, observe and verify the flue gases exiting
from the exhaust vent are not impinging on building materials or equipment. See the
EXHAUST VENTING section.

—— —— A
7a—{ r<—B
C
D
E

1

|

Description

Spark gap
5/32” (.156") (4.0 mm)
+/- 1/32" (.031") (.8 mm)

B Sensor gap .208" (5.3
mm) reference

Spark electrode

Ground prong

miol0

Flame sensor

BURNER DIAGRAM

Item | Description Item | Description Item | Description
1 Safety chain bracket 8 Inlet test point (IP) 15 | Air flow switch
2 Tubing adapters 9 Gas inlet 2" NPT 16 | Air orifice plate
3 Main orifice 10 | Gas valve 17 | Inlet air collar accessory
4 Vinyl tubing 11 Manifold test point (MP) 18 | Blower
5 Burner core assembly 12 Ignition lead wire 19 | Blower motor enclosure
6 Ignitor bracket 13 Ignition detection control (IDC) accessory
7 Observation port 14 | Validation lights 20 | Inlet air collar accessory

AIR FLOW SWITCH TUBING CONNECTIONS

The switch “P1” or “+" or “HIGH” side tube goes toward the blower side.
The switch “P2” or “~" or “LOW"” side tube goes toward the ignitor side.
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MAINTENANCE

FOR SAFETY REASONS, BEFORE PERFORMING ANY MAINTENANCE, DISCONNECT AND
LOCKOUT THE ELECTRICAL SUPPLY, INCLUDING THE THERMOSTAT, BY POSITIVE MEANS.

All maintenance and/or repair MUST be performed by someone trained and qualified to work on gas and electrical
equipment.

Annual maintenance done prior to the beginning of each heating season is all that is usually necessary.

In dirty, dusty, or wet atmospheres, it may be necessary to examine and perform needed maintenance at additional
times during the heating season. Experience will dictate the frequency.

Radiant tubes, combustion air ducting, and exhaust venting should be inspected to make sure that: suspension points
are secure, tube clamp nuts are tight, heater is level, chains are plumb and taut (except for burner safety chain), vent
pipe joints are properly sealed, “S” hooks are crimped closed, there is no excessive exterior buildup of dust or dirt, and
make sure there are no restrictions such as bird or insect nests in the combustion air or vent piping or their
terminations.

Reflectors should be inspected to make sure they are clean and secure, as detailed in the INSTALLATION section. If
dirty, reflectors should be removed and washed with isopropyl alcohol, Simple Green, or buffed with mild rubbing
compound.

On U-tube systems, the U-bend reflector support nuts should be inspected to make sure they are tight.

Inspect the inside of the blower housing for excessive dust or dirt buildup on the impeller wheel and make sure the air
orifice and the inlet air collar are properly attached. Check that the blower can come up to full speed.

Remove the cover by removing the 4 sheet metal screws on top of the cover.

Remove the ignitor by removing ONLY the end where the vinyl tubing is attached to the ignitor bracket; the fitting to
which the vinyl tubing was connected; the ignition lead wire from the ignition detection control; and the sheet metal
screw holding the ignitor bracket to the burner housing wall.

Remove the ignitor carefully; its’ electrodes make a ninety degree turn to the right.

Clean the ignitor’s porcelain insulation and check for cracks and proper gaps (see STARTUP section).

Within the interior of the burner tube, examine the burner nozzle, primary air holes, main orifice and surrounding area
for build up of dust or dirt. Clean if necessary.

Reinstall the ignitor by following the previous instructions in reverse order.
Examine the ignition detection control for overheating (warped plastic housing, discoloration, etc.)
A visual inspection of gas valve, airflow switch, and wiring is adequate.

Inside each clear vinyl tube used for air flow sensing is a small snubber (aluminum cylinder piece). Visually inspect for
cleanliness.

Clean any surfaces needed and correct any situations found in disrepair.
Replace the cover and sheet metal screws.
The blower motor is of the permanently lubricated type and requires no additional lubrication.

Double check that the area under the heater is kept clear and free from combustible materials, gasoline, and other
flammable vapors and liquids.

Reconnect electrical supply and cycle the heater several times using the thermostat allowing five (5) minutes between
cycles for proper operation.

WARNING: Do not operate heater with any part bypassed, with any part failed or in any possible
situation that may compromise safety. Personal injury, death, and/or property damage could result.
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TROUBLESHOOTING

Check for symptoms and possible causes in the order presented from the top of this chart to the bottom.
The symptoms and possible causes are in a logical progressive order as in a flow chart.

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION
New installation. 1. Heaters not isolated during high pressure leak 1. Replace combination gas valves on each
testing. heater.

2. All gas lines not completely bled of air. 2. Disconnect flex hose at each heater until gas is
present. Connect flex hose and leak test.

3. Gas supply regulator reversed. 3.  Remove and install properly.

4. Electrical supply line voltage & neutral polarity 4.  Correct electrical supply polarity.

reversed.

Gas odor. 1. Gas pipe joints loose. 1. Check joints with soap solution, tighten as

needed.

Blower / PL-1 light does | 1. Power supply fuse defective. 1. Replace fuse.

not come on when 2. 115 VAC not reaching heater. 2. Check thermostat and wiring and fix.

system energized. 3. Blower defective. 3. Replace blower.

Pressure switch does 1. Inlet or exhaust piping not the proper size and 1. Replace piping as required.

not close / PL-2 light length. (Refer to manual.)

does not come on. 2. Inlet or exhaust termination fittings not to factory | 2. Replace fittings as required.
specifications.

3. Inlet or exhaust blocked. 3. Clear blockage.

4.  Airflow tubing or snubber orifice blocked in one 4.  Clear blockage.

or both tubes.
5. Blower wheel dirty or damaged. 5. Clean or repair wheel.
6. Airflow pressure switch defective. 6. Replace airflow pressure switch.
Ignitor does not spark / 1. 115 VAC not reaching the Ignition Detection 1. Repair loose wire or connector.
PL-3 light does not Control (IDC) due to loose wire or connector.
come on. 2. High-voltage wire loose or damaged. 2. Secure high-voltage wire or replace ignitor.

3. Ignition Detection Control (IDC) defective. 3. Replace IDC box.

Burner does not ignite. 1. Gas supply not turned on. 1. Open all manual gas supply valves.
(There are three trials- 2. Ignitor not sparking at the tips. 2. Measure spark gap and adjust gap as
for-ignition before the necessary to 5/32" [0.156" (3.96mm)].
IDC goes into lockout). | 3. Ignitor not sparking at correct gap. 3. Replace ignitor.

4. Gas inlet pressure not correct. (See serial 4. Replace inlet gas piping with correct size pipe.

plate). Gas inlet piping not sized correctly.

5. Gas inlet pressure not correct. (See serial 5.  Adjust gas supply regulator to set inlet pressure

plate). Gas supply regulator not set correctly. to proper level. (See serial plate).

6. Gas supply regulator sticking. 6. Replace gas supply regulator.

7. Combination gas valve not in the ON position. 7. Turn combination gas valve to the ON position.

8. Ignition Detection Control (IDC) not sending 8. Replace IDC box.

115VAC to combination gas valve.

9. Combination gas valve defective. 9. Replace combination gas valve.

10. Combination gas valve outlet (manifold) 10. Adjust combination gas valve regulator to set

pressure not correct. (See serial plate). inlet (manifold) pressure to proper level.

11. Main or sub gas orifice blocked by spider web, 11. Clear blockage.

etc.
12. Gas orifice(s) or air orifice size not correct. 12. Install correct size gas orifice(s) or air orifice.
Spark does not stop 1. Power supply not grounded to a true earth 1. Install a true earth ground to the power supply.
when the burner ignites. ground.

2. Flame sensor wire loose or damaged. 2. Secure flame sensor wire or replace wire
harness to IDC box.

3. Flame signal not at least -17 VDC. 3. Check gas inlet and manifold pressures
compared to the possible causes in the previous
symptom where the burner does not ignite.

4. Ignition Detection Control (IDC) is defective. 4. Replace IDC box.

Burner does not stay lit 1. Flame sensor wire is loose or damaged. 1. Replace wire harness to IDC box.

until the thermostat is 2. Ground connection to IDC loose. 2. Tighten ground connection to IDC.

satisfied. 3. Electrical supply line voltage & neutral polarity 3. Correct electrical supply polarity.
reversed.

4. Inlet or exhaust partially blocked. 4. Clear blockage.

5. Airflow pressure switch erratic or defective. 5. Consult factory or replace airflow pressure
switch.

6. Flame signal not at least -17 VDC. 6. Check gas inlet and manifold pressures
compared to the possible causes in the previous
symptom where the burner does not ignite.

7. Ignition Detection Control (IDC) defective. 7. Replace IDC box.

Heater will not turn off. 1. Thermostat defective. 1. Replace thermostat.
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REPLACEMENT PARTS

' WARNING !

Any substitutions of factory-installed parts without prior written permission may
result in unsafe operation, property damage, personal injury, death, voids CSA
design certification, and manufacturer’s warranty.

1. Gasvalve 12. Safety chain bracket with nuts

2. Gas manifold assembly with flare nuts 13. Blower motor

3. Air flow switch (combustion) tubing assembly with

snubber and fittings 14. Strain relief bushing

4. Burner core 15. System validation light
5. Ignitor gasket 16. Ignition detection control (IDC)
6. Ignitor 17. Burner tube holding bracket with screws

7. Air flow switch (exhaust) tubing assembly with snubber 18. Wire harness assembly

and fittings
8. Air flow switch 19. Gas manifold fitting (at valve)
9. Burner cover 20. Gas sub orifice
10. Blower motor enclosure 21. Gas main orifice (located inside of burner tube)

11. Air orifice plate

Due to continuous product improvement, please provide serial and model number prior to
ordering replacement parts to assure safe repairs and maintenance.
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WINDY CONDITION NOTES

REFLECTOR

| |
127 X gy
30 CM)-=(30 CM
MIN. MIN.

|

’ BRACKET END VIEW

BURNER NEAR LOADING DOCK, AIRPLANE HANGAR DOORS,
SECOND CHAIN OR OTHER WINDY AREAS FASTEN THE REFLECTORS
CONFIGURATION TO THE REFLECTOR SUPPORT BRACKETS WITH

TEK SCREWS OR OTHER POSITIVE MEANS.

2X

24" (61 CM)
MIN.

STRAIGHT OR 'L' TYPE
SECOND CHAIN
CONFIGURATION

STRAIGHT OR 'L
TYPE CONFIGURATION

2X
_ 24" (61CM) _
MIN.
2X
. 24" (61CM) |

'U' TUBE
CONFIGURATION

'U'-TUBE
SECOND CHAIN
CONFIGURATION
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U-TUBE INSTALLATION

A heater may be installed as a U-Tube with its radiant tubes horizontal or with the heat exchanger
angled above the combustion chamber as illustrated by the drawing below.

When radiant tubes are horizontal, reflectors may be individually rotated from 0 to 30 degrees or

from O to 45 degrees depending on the model installed. (Refer to CLEARANCE TO
COMBUSTIBLES section).

HORIZONTAL

U-BEND REFLECTOR
(OPTIONAL)

<
+

DO NOT EXCEED
7.5 IN. (19 CM)
{ I—
U-BEND REFLECTOR

(OPTIONAL)
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Tube heaters can be arranged in many configurations; some common ones are illustrated below. It is
important to limit the number of bends since each bend slows the movement of air inside the tube,
resulting in decreased efficiency.

The first twenty feet (6.1 m) of radiant tube extending from the burner must be installed straight
[EXCEPTION: a 15-foot (4.6 m) or 20-foot (6.1 m) heater may have a 180° U-bend interposed after the
first 10 feet (3.0 m)].

Each system can use a maximum of two (2) 16 gauge (.17 cm) stainless steel or aluminized steel 90°
elbows, OR one (1) 16 gauge (.17 cm) stainless steel or aluminized steel 180° U-bend. Elbows and U-
bends can not be used simultaneously in the same system.

All tube sections of a unit must be mounted on the same horizontal plane. For exceptions or other
configurations, consult factory.

Special reflectors are available: 90° elbow reflector, 180° U-bend reflector, side extension reflector and
inverted V-deflectors. Contact factory for more information.

Use factory accessory elbows and U-bends only.

180° U-BEND 90° ELBOW

16"
(41cm)

— l~— 12" (30cm) TYP. ﬁ
4

4" (10cm)
OD TYP.

L'

(41cm) (51cm)

1

4" (10cm)
OD TYP.

!
J 6" (15cm) |

TYP.

CONFIGURATION DIAGRAMS

Note: Not all units can utilize every configuration.
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BASIC SYSTEM CONFIGURATIONS

Stainless steel tube and reflector components are designated with a “SR” suffix, i.e. “C9SR”.
A metal turbulator is always in the LAST 10-foot (3.0m) long tube section.

These are the recommended configurations for your heater. Contact the factory with any questions.
LEGEND: L : LP/Propane gas, N :Naturalgas, » :Burner, U: 180° U-Bend.

STRAIGHT TUBE HEATER COMPONENTS
Burner Size Length Series Gas > Combustion Heat Exchanaers Exhaust
MBTUH (kW) feet (m) Type Chamber 9 End
40 (12) 10 (3.1) A N/L » C9
40 (12) 15 (4.6) A N/L » C9 H6
40 - 60 (12 - 18) 20 (6.1) A N/L » Cc2 H1
65 — 85 (19 — 25) 20 (6.1) MB N(L) » Cc2 H9(H1)
65 — 85 (19 — 25) 25 (7.6) MB N(L) » C2 H7 H9(H1)
65 —100 (19 — 29) 30(9.1) B N(L) » C2(C3) H2 H5
105 - 130 (31 — 38) 30 (9.1) MC N - only » Cc2 H3 H1
65 — 100 (19 — 29) 35 (10.6) B N(L) 4 C2(C3) H2 H6 H5
105 —130 (31 — 38) 35 (10.6) MC N - only » C2 H3 H7 H1
65 —100 (19 — 29) 40 (12.2) B N(L) » C2(C3) H2 H2 H5
105-120 (31 -35) 40 (12.2) B N/L » Cc2 H2 H2 H5
125 (37) 40 (12.2) B N - only » Cc2 H2 H2 H5
125 (37) 40 (12.2) C L - only » c2 H2 H2 H5
130 — 150 (38 — 44) 40 (12.2) C N/L » C2 H2 H2 H5
100 (29) 45 (13.7) B N(L) » C2(C3) H2 H2 H6 H5
105-120 (31— 35) 45 (13.7) B N/L » Cc2 H2 H2 H6 H5
125 (37) 45 (13.7) B N - only » Cc2 H2 H2 H6 H5
125 (37) 45 (13.7) © L - only » Cc2 H2 H2 H6 H5
130 — 150 (38 — 44) 45 (13.7) C N/L » C2 H2 H2 H6 H5
100 (29) 50 (15.2) B N(L) » C2(C3) H2 H2 H2 H5
105-120 (31 -35) 50 (15.2) B N/L » Cc2 H2 H2 H6 H5
125 (37) 50 (15.2) B N - only » Cc2 H2 H2 H6 H5
125 (37) 50 (15.2) C L - only » c2 H2 H2 H2 H5
130 — 200 (38 — 59) 50 (15.2) C N/L » C2 H2 H2 H2 H5
150 — 200 (44 — 59) 55 (16.8) C N/L » C2 H2 H2 H2 H6 H5
150 — 200 (44 — 59) 60 (18.3) C N/L » C2 H2 H2 H2 H2 H5
150 — 200 (44 — 59) 65 (19.9) C N/L » C2 H2 H2 H2 H2 H6 H5
150 — 200 (44 — 59) 70 (21.3) C N/L > C2 H2 H2 H2 H2 H2 H5
U-TUBE HEATER COMPONENTS
Burner Size Length Series Gas R Combustion Heat Exchanaers Exhaust
MBTUH (kW) feet (m) Type Chamber 9 End
40 (12) 15 (4.6) A N/L » C9 U H6
40 - 60 (12 — 18) 20 (6.1) A N/L » Cc2 U H1
65 — 85 (19 — 25) 20 (6.1) MB N(L) » C2 U H9(H1)
65 —100 (19 — 29) 30 (9.1) B N(L) » C2(C3) H6 U H6 H5
105 — 130 (31 — 38) 30 (9.1) MC N - only » Cc2 H7 U H7 H1
65 —100 (19 — 29) 40 (12.2) B N(L) » C2(C3) H2 U H2 H5
105-120 (31 -35) 40 (12.2) B N/L » Cc2 H2 U H2 H5
125 (37) 40 (12.2) B N - only » c2 H2 U H2 H5
125 (37) 40 (12.2) C L - only » Cc2 H2 U H2 H5
130 — 150 (38 — 44) 40 (12.2) C N/L » C2 H2 U H2 H5
100 (29) 50 (15.2) B N(L) » C2(C3) H2 H6 U H6 H2 H5
105 -120 (31 - 35) 50 (15.2) B N/L » Cc2 H2 H6 U H6 H2 H5
125 (37) 50 (15.2) B N - only » Cc2 H2 H6 U H6 H2 H5
125 (37) 50 (15.2) C L - only » Cc2 H2 H6 U H6 H2 H5
130 — 200 (38 — 59) 50 (15.2) C N/L » C2 H2 H6 U H6 H2 H5
150 — 200 (44 — 59) 60 (18.3) C N/L » C2 H2 H2 U H2 H2 H5
150 — 200 (44 — 59) 70 (21.3) C N/L » C2 H2 H2 H6 U H6 H2 H2 H5

NOTE: MC series tubes are all painted black.
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COMBUSTION CHAMBERS

40 MBTUH (10 and 15 ft. units only)
[12 kW (3 and 4.6 m only)]

CI9SR

EXHAUST END
(STENCILED ON TUBE)

j\, WHITE TAPE
y TURBULATOR
7 (FACTORY INSTALLED)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black with C9-
turbulator, “BURNER END”
stenciled on tube, “EXHAUST
END” stenciled on tube, white
tape at exhaust end

(2) two stainless steel 304
tube clamps

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

BURNER END
(STENCILED ON TUBE)

40 thru 60 MBTUH (20 ft. units only)

[12-18 kW (6.1 m only)]

65 thru 85 MBTUH (20 and 25 ft. MB units
only) [19-25 kW (6.1 and 7.6 m MB only)]

65 thru 100 MBTUH (30 thru 50 ft. natural gas
units) [19-29 kW (9.1 thru 15.2 m natural)]
105 thru 200 MBTUH (30 thru 70 ft. units)
[31-59 kW (12.2 thru 21.3 m)]

C2SR

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black, “BURNER
END” stenciled on tube
stainless steel 304 tube
clamp

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

BURNER END
(STENCILED ON TUBE)

65 thru 100 MBTUH (30 thru 50 ft. propane
units) [19-29 kW (9.1 thru 15.2 m propane)]

C3SR

INNER LINER

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black with inner
liner, “BURNER END”
stenciled on tube

stainless steel 304 tube
clamp

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

BURNER END
(STENCILED ON TUBE)

TYPICAL PARTS

10 ft. (3m) stainless steel 304 reflector
[length approx. 119" (302cm)]

< |

| |

Stainless steel 304
Tube clamp

Stainless Steel 304
Reflector bracket
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HEAT EXCHANGERS

65 thru 200 MBTUH (30 thru 70 ft. units except
MC units) [19-59 kW (9.1-21.3 m except MC)]

H2SR

(MIDDLE)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
Stainless steel 304 tube
clamp

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

H6SR

(MIDDLE)

40 MBTUH (ONLY 15 ft. end tube)
[12 kW (ONLY 4.6 m end tube)]
65 thru 200 MBTUH (25 thru 70 ft. units)

[19-59 kW (7.6-21.3 m)]

H7SR

(MIDDLE)

Painted Black

5 ft. (1.5m), 16 ga. (1.7mm)
304L stainless steel tube
Stainless steel 304 tube
clamp

5 ft. (1.5m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

105 thru 130 MBTUH (30 thru 35 ft. MC units
only) [31-38 kW (9.1-10.7 m MC only)]

H3SR

(MIDDLE)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black

Stainless steel 304 tube
clamp

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

H5SR

(EXHAUST)

65 thru 200 MBTUH (excluding 20 thru 25 ft.
MB units and 30 thru 35 ft. MC units)

[19-59 kW (excluding 6.1-7.6 m MB and 9.1-
10.7 m MC)]

EXHAUST END
(STENCILED ON
TUBE)

INSTALLED)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube with
H5-turbulator, “EXHAUST
END” stenciled on tube

(2) two stainless steel 304
tube clamps

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

65 thru 85 MBTUH (20 thru 25 ft. natural gas
MB units) [19-25 kW (6.1 and 7.6m natural
MB)]

HOSR

(EXHAUST)

EXHAUST END
(STENCILED ON
TUBE)

INSTALLED)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black with H9-
turbulator, “EXHAUST END”
stenciled on tube, white tape
at exhaust end

(2) two stainless steel 304
tube clamps

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets

H1SR

(EXHAUST)

40 thru 60 MBTUH (20 ft. units) [12-18 kW
(6.1 m)], 65 thru 85 MBTUH (20 thru 25 ft.
propane MB units) [19-25 kW (6.1 and 7.6m
propane MB)] 105 thru 130 MBTUH (30 thru
35 ft. MC units) [31-38 kW (9.1-10.7 m MC)]

EXHAUST END
(STENCILED ON
TUBE)

INSTALLED)

10 ft. (3m), 16 ga. (1.7mm)
304L stainless steel tube
painted black with H1-
turbulator, “EXHAUST END"
stenciled on tube

(2) two stainless steel 304
tube clamps

10 ft. (3m) stainless steel 304
reflector

(2) stainless steel 304
reflector brackets
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INSTALLATION (1 OF 2)

CAUTION

DO NOT use gas piping or electrical conduit to provide any type of support for the heater’s suspension.

Means of suspension MUST BE able to support twice the weight of the heater, securely fastened to the building’'s
structure, and allow for expansion during its operation.

Chain for suspension MUST BE 12 in. (31cm) minimum in length and be 1/0 TENSO with a minimum working load rating
of 200 Ibs. (90 kg).

The “S” hook MUST BE Chicago Hardware no. 5 or equal and carry a 70 pound (32kg) maximum load.

STEP To maintain straightness over the length of the system use a taut string in the planning of suspension points.
Make true right angles if 90-degree elbows are used.
Check the BASIC SYSTEM CONFIGURATIONS section for the general orientation of components matching
the model number of your system.
Identify all components in the COMBUSTION CHAMBERS and HEAT EXCHANGERS sections.
U-type systems use a 180-degree U-bend. See U-TUBE INSTALLATION section.
STEP WELD SEAM OF TUBE TO BE ON TOP
—_ /
(j j \X NN AN A L %/\/\,’\/\/\,:j j
& EXHAUST END
(STENCILED ON TUBE)
The final heat exchanger in a system has “EXHAUST END” stenciled on the exhaust end and has a metal
turbulator factory installed inside the exhaust end. If different model heaters are installed at the same site,
ensure the correct exhaust end heat exchanger is used by checking the BASIC SYSTEM CONFIGURATIONS
section. Lift into place the exhaust end of the final heat exchanger [or combustion chamber C9SR on a 40
MBTUH 10-foot (12 kW 3.0 m) unit] and suspend it by inserting the S-hook into the loop in the sliding hanger at
the top of the tube clamp, crimping it closed, and then inserting the other end of the S-hook into the last chain
link, and crimping it closed.
NOTE: Make sure that tube is inserted tight against the center stop inside the tube clamp.
STEP 4 IN. (10.2 CM) VENT PIPE ADAPTOR
& & g INSERT  INSERT
MY AN NN T -— (0 D =—( J
K EXHAUST END EXHAUST VENTING
(STENCILED ON TUBE)
Insert factory accessory 4 in. (10.2 cm) Vent Pipe Adaptor (Connector) into the end of the tube stenciled
EXHAUST END. If factory Vent Pipe Adaptor (Connector) is not used as specified in the EXHAUST VENTING
section, the installer must reinforce the venting material as the tube clamp may damage it. Finish installing
exhaust venting.
STEP INSERT
| K
== ) ) ) (T
AN AN
For heaters longer than 25 feet (7.6 m), lift the remaining heat exchanger(s) into place. Suspend the end with
a tube clamp by inserting the S-hook into the last link of the previously hung chain and crimp it closed. Insert
the end, without the clamp on it, into the tube clamp of the previous heat exchanger. Be certain that the tube is
inserted to the stop inside the tube clamp.
STEP INSERT
| K
i 7 ) ) —— (B3
AN AN

BURNER END
(STENCILED ON TUBE)
For heaters of 20 feet (6.1 m) or more, lift the correct stainless steel combustion chamber (C2SR or C3SR) into
place. Suspend the end of the tube stenciled BURNER END, with a tube clamp, by inserting the S-hook into
the last link of the previously hung chain and crimp it closed. Insert the end, without a tube clamp, into the
previous heat exchanger. Be certain that the tube is inserted to the center stop in the clamp. Tighten the
clamp, sufficiently but not permanently, to make sure it does not come loose during installation.

CAUTION: MB & MC SERIES

Stainless steel MB and MC series burners are identified with a white paper sign. The MB and MC burners must be
used with the H1SR or the HOSR (end marked with white tape) exhaust end heat exchanger. NO EXCEPTIONS.
Improper operation may result if this is not followed. See BASIC SYSTEM CONFIGURATIONS section
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INSTALLATION (2 OF 2)

STEP SAFETY

/ CHAIN

BLOWER
MOTOR
ENCLOSURE

SAFETY
CHAIN
BRACKET

S

I i TUBE STOP

Lift the burner into place and suspend it by inserting the S-
hook of the safety chain into the center hole of the safety
chain bracket, and then crimp the hook closed. Insert the
burner tube into the tube clamp at the burner end of the
combustion chamber. Make sure that the burner tube is
inserted against the center stop inside of the tube clamp.
Then, tighten the clamp as described in step 7.

NOTE: The safety chain for the burner has 6” (15 cm) of
slack. It is NOT taut.

STEP

ALWAYS
NEAREST
BURNER

v4

S

0,0 00

Tighten all tube clamp nuts on all tube clamps. Tighten nuts
a half turn at a time, in a 2, 3, 4, 1 sequence, where 1 is
always closest to the burner. Tighten nuts with a torque
wrench until the flanges of the clamp touch and 65 ft.-Ibs.
(88 Nm) is achieved at each nut to assure proper seating of
the clamps’ inner sleeve. Do not pinch clamp hanger
between flanges. S-hook of clamp must be closed after
inserting chain.

STEP

REFLECTOR

SPRING
STEEL

CLAMP TAB

REFLECTOR /

BRACKET

Lift reflectors into place and install on reflector brackets.
Make sure not to soil the polished underside of the
reflectors. Gloves are suggested. Insert the double turned
edge of the reflector under the reflector bracket tab. Be
certain the spring steel clamp is in place to hold the reflector
securely as shown. If the reflectors are to be at an angle,
loosen the two (2) nuts holding the two (2) reflector brackets
in place and rotate reflector and brackets into desired
position. Reflectors must not be angle mounted more than
30° from horizontal for 65 to 125 MBTUH (19 — 37 kW) or
45° from horizontal for 40 to 60 or 130 to 200 MBTUH (12 —
18 or 38 — 59 kW). If located near a large doorway or in
an area affected by wind see the WINDY CONDITION
NOTES section.

STEP

It
\ REFLECTOR

BRACKET

For U-tube construction, see the BASIC SYSTEM
CONFIGURATIONS section for placement of the 180°
bend. Otherwise, installation procedure is the same as
above. See also the U-TUBE INSTALLATION section.

CAUTION

IMPORTANT

Make sure all chains are plumb and vertical. A chain
that is not plumb and vertical may cause damage to the
radiant tube it suspends.

Connect the gas supply as instructed in the GAS
SUPPLY AND GAS PRESSURE section.

Connect the electrical supply as instructed in the
ELECTRICAL SUPPLY AND THERMOSTATIC
CONTROL section.




