

















SECTION 21: REPLACEMENT PARTS

Table 26: Control Panel

Description Models Part Number
Pressure Switch Low Airflow All Models 90439802
Pressure Switch High Airflow All Models 90439814
Maxitrol 1014 (Temp Control Amp) Units with Basic and SDC Remotes 07335
Maxitrol 1044 (Temp Control Amp) [Units with DTC Remotes 07336
Mixing Tube All Models (See Page 134, Figure 80) 07380
Discharge Air Sensor 1014 Units with Basic and SDC Remotes (not shown) (See Page 134, Figure 80) 07350
Discharge Air Sensor 1044 Units with DTC Remotes (not shown) (See Page 134, Figure 80) 07410
24 V Transformer 40 VA All Models 90407100
Ignition Transformer All Models 90407219
Belimo LF120-S US 2005 - 2030 07097
Belimo NF120-S US 2010 - 2030 07095
Actuator 90 in. Lb Floating 2020 - 2050 90667110
Actuator 90 in. Lb 4-20mA 2020 - 2050 90667120
Actuator 90 in. Lb 24V 2020 - 2050 90667130
Ignition Control Module 2005 07630
Ignition Control Module RM7890 2010 and 2010B 07122
Ignition Control Module RM7897 2020 - 2050 07130
Flame Amplifier R7849A 2010 - 2050 07123
Flame Rod 2005 07590
UV Scanner 2010 - 2050 07060
Purge Timer 7 seconds 2020 - 2050 07133
High Temperature Limit Switch All Models 07063
Igniter All Models 07640
Relay 15Amp All Models 07100
Relay 8Amp All Models 90447110
Relay Socket All Models 90447200

FIGURE 79: Power Panel Layout
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Table 27: Power Panel

Voltage Description 2005 - 2030
2HP 3HP 5HP | 75HP 10HP 15HP 20HP 25HP | 30HP
Disconnect 08036 08040 08038 08041
Contactor 90600200 |90600205 90600210 90600215 | 90600220
Aux Contact N/A 90447000
Overload 90446010 | 90446025 | 90446035 | 90446040 | 90446045 | 90446050 | 90446055
208/3/60 | Branch Circuit Breaker 91300500
Control Circuit Breaker 90300490
250 VA Ctrl Transformer 90407200
350VA Ctrl Transformer 90407205
Timer 90445000
Voltage Description 2005 - 2030
2HP 3HP 5HP | 75HP 10HP 15HP 20HP 25HP | 30HP
Disconnect 08036 08040 08038 08041
Contactor 90600200 |90600205 90600210 90600215 | 90600220
Aux Contact N/A 90447000
Overload 90446005 | 90446015 | 90446020 |90446025 90446030 | 90446035 | 90446045 90446050
230/3/60 | Branch Circuit Breaker 91300510
Control Circuit Breaker 90300490
250 VA Ctrl Transformer 90407200
350VA Ctrl Transformer 90407205
Timer 90445000
Voltage Description 2005 - 2030
2HP 3HP 5HP [ 75HP | 10HP | 15HP 20HP 25HP 30HP
Disconnect 08039 08037
Contactor 90600200 | 90600205 90600210
Aux Contact N/A 90447000
Overload 90446005 90446005 | 90446015 | 90446020| 90446025 | 90446030 90446035
460/3/60 | Branch Circuit Breaker 91300520
Control Circuit Breaker 91300490
250 VA Ctrl Transformer 90407200
350VA Ctrl Transformer 90472050
Timer 90445000
Voltage Description 2005 - 2030
2HP 3HP 5HP | 7.5HP | 10HP 15HP 20HP 25HP | 30HP
Disconnect 08039 08037
Contactor 90600200 90600205 | 90600210
Aux Contact N/A 90447000
Overload 90446000 90446005 | 90446015 |90446020 90446025 | 90446030 90446035
575/3/60 | Branch Circuit Breaker 91300530
Control Circuit Breaker 91300490
250 VA Ctrl Transformer 9047210
350VA Ctrl Transformer 90407215
Timer 90445000
e 2005 - 2030
Voltage Description 2HP | 3HP 5HP | 75HP | 10HP
Disconnect 08036 08040 08038
Contactor 90600200 90600205 90600210
Aux Contact N/A 90447000
Overload 90446015 | 90446020 | 90446030 | 90449035 | 90446040
230/1/60 | Branch Circuit Breaker 91300510
Control Circuit Breaker 91300490
250 VA Ctrl Transformer 90407200
350VA Ctrl Transformer 90407205
Timer 90445000
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Voltage Description 2040/2050
15HP 20HP | 25HP 30HP 40HP 50HP
Disconnect 25102 25107
Contactor 30886 30887
Aux Contact 30888 | 25065 25066
Overload 27276 25077 25078
208/3/60 | Branch Circuit Breaker 18559
Control Circuit Breaker 18493
250 VA Ctrl Transformer 08105
350VA Ctrl Transformer -
Timer -
Voltage Description 2040/2050
15HP 20HP | 25HP 30HP 40HP 50HP
Disconnect 25098 25102 25107
Contactor 30885 30886 30887
Aux Contact 30888 | 25065 25066
Overload 27275 27276 25077 25078
230/3/60 | Branch Circuit Breaker 18559
Control Circuit Breaker 18493
250 VA Ctrl Transformer 08105
350VA Ctrl Transformer -
Timer -
Voltage Description 2040/2050
15HP 20HP | 25HP | 30HP 40HP | 50HP
Disconnect 25086 25098 25107
Contactor 25064 30883 | 30884 | 30885 30886 | 30887
Aux Contact 30888
Overload 27273 27274 27276
430/3/60 | Branch Circuit Breaker 18559
Control Circuit Breaker 18493
250 VA Ctrl Transformer 08105
350VA Ctrl Transformer -
Timer -
Voltage Description 2040/2050
15HP 20HP | 25HP | 30HP 40HP | 50HP
Disconnect 07204 07242 07243
Contactor 25064 30883 | 30884 | 30885 30886 | 30887
Aux Contact 30888
Overload 27273 27274 27276
575/3/60 | Branch Circuit Breaker 18559
Control Circuit Breaker 18493
250 VA Ctrl Transformer 08105

350VA Ctrl Transformer

Timer
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Table 28: Manifold Components

Model 2005 2010 20108 2020 2030 2040 and 2050
Manifold Size NPT 75" 1.0" 1.25" 15" 2.0" 15" 2.0" 25" 3.0"
] ANSI ANSI ANSI ANSI
Safety Shut Off Valve 90076020 | 90076021 | 90076022 | 90076023
(SSOV) ) FM.XL(IRT) [ FM.XL(IRI) [ FMXL(IRI) [ FMXL(RD) | 0 22253 22254 22254
90076010 | 90076011 | 90076012 | 90076013
SSOV Actuator - - - - - 07160 07160 07160
SSOV Adapter - 07196 07197 07198 07199 22252 22250 22251
Modulating Valve 07440 | 474853 | 074903 | 075003 | 07500.3 | 07500.6 | 07505.6 | 07510.6 | 07515.6
Regulator 07185
Pilot Regulator 07552 07552 07552 07552 07552 28311 28311 28311 28311
Pilot Solenoid 07523 07522 07522 07522 07522 07522 07522 07522 07522
Manual Gas Valve (Main) 62019 62021 62034 62035 62023 30004 30005 30006 30007
Manual Gas Valve (Pilot) 62016 62016 62016 62016 62016 30000 30000 30000 30000
FIGURE 80: Blower Layout
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Table 29: Delhi Blower
Model 2005 2010/2010B 2020 2030 2040 2050
Blower G9 G12 918 925 930 925-2 930-2
Assembly Part Number 62924 62923 62920 62037 62420 08510 08509
05545 05546
Bearing - - 05544 05545T 05546T Contact Factory
055451 05546L
05594 05596
Shaft - - 05593 05594T 05596T Contact Factory
05594L 05596L
06025 06026
Wheel - - 06020 06025T 06026T Contact Factory
06025L 06026L
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Table 30: Remote Panel

Table 31: V-Belt

Description Remote Panel Part Number Description Part Number
Rocker Switch Center Off SDC & DTC 22038 V-Belt B78 04312
DPDT V-Belt B80 04313
Rocker Switch DPST All 22039 V-Belt B83 04314
Remote Temperature Selector DTC 22664 V-Belt B81 04315
Thermostat with Timer DTC 22670 V-Belt B103 04319
Amber Status Light All 18663 V-Belt B105 04320
Temperature Selector Basic Remote & SDC 07345 V-Belt B108 04321
Thermostat SDC 83200052 V-Belt B136 04330
20VA Transformer DTC 90436900 V-Belt BX128 04352
Terminal Block All 91300121 V-Belt BX136 04354
V-Belt B140 04358
V-Belt B70 04359
V-Belt B72 04360
V-Belt BX144 04361
V-Belt B74 04362
V-Belt BX78 04363
V-Belt B76 04634
V-Belt B100 04380
V-Belt BX112 04467
V-Belt BX133 04477
V-Belt BX120 04508
V-Belt BX123 04510
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SECTION 22: TROUBLESHOOTING

SECTION 22: TROUBLESHOOTING

A DANGER

(0)

equipment.

Electrical Shock Hazard
Disconnect electric before service.

More than one disconnect switch may be
required to disconnect electric from

Equipment must be properly grounded.

Severe Injury Hazard
Do not enter equipment while in operation.

Equipment may start automatically.
Do not operate with door open.

Installation, operation and service must be
done by a trained technician only.

Failure to follow these instructions can result in death, electrical shock or injury.

A WARNI

G

Explosion Hazard

Turn off gas
supply to
equipment before
service.

Fire Hazard

Keep all
flammable
objects, liquids
and vapors the
minimum required
clearances to
combustibles
away from
equipment.

Some objects will
catch fire or
explode when
placed close to
equipment.

Falling Hazard

Use proper safety
equipment and
practices to avoid
falling.

Do not use any
part of equipment
as support.

Burn Hazard

Allow equipment
to cool before
service.

Internal compo-
nents of
equipment may
still be hot after
operation.

Cut/Pinch Hazard

Wear protective
gear during
installation,
operation and
service.

Edges are sharp.

Failure to follow these instructions can result in death, injury or property damage.
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22.1 Initial Checks

When encountering any abnormal operation or fault
conditions of the equipment, all troubleshooting
should start with the following initial checks. If a
problem is discovered in these initial checks it must
be corrected before moving on in the trouble
shooting.

1.

138

Compare voltage and phase of supply power

on site with rating plate information.

Review wiring between remote panel and con-

trol panel. Do the electrical connections match

the supplied wiring diagram?

Compare gas type and supply pressure on site

with rating plate information.

Check for proper blower rotation on air handler

and any exhaust blowers.

* Blowers powered with a three phase motor
can be reversed by swapping any two
incoming power legs. For blowers powered
by a single phase motor refer to the motor
rating plate for reversing instructions.



SECTION 22: TROUBLESHOOTING

22.2 Motor and Blower

PROBLEM

POSSIBLE CAUSE

SOLUTION

Motor does not operate

Main disconnect switch is OFF

Turn disconnect to ON

Blown fuse(s) in disconnect

Replace fuse(s)

Blown fuse(s)/breaker tripped in control transformer

Replace fuse(s)/reset breaker (with
disconnect off)

Fan switch on, Power on terminals 3 / 3A

Check wiring between remote panel
and air handler. Replace switch.

Cool down timer TD4 (if equipped) does not reset.
Power on 3A?

Replace TD4 timer

Optional: Damper does not open

Check that damper is not obstructed
Check that linkage is tight and
secure

Verify that 120 V at terminal 3B
Replace damper actuator

Time delay relay defect. Power on terminal 3D after
set time delay?

Replace time delay relay TR1

Motor starter (contactor) does not operate. Power
on terminal 3D and 2?

Replace starter

Tripped motor overload. Power out to MUA motor
when motor starter is energized?

Reset

Check for proper FLA setting
Replace overload

If applicable: Tighten screws on
heater packs or overload.

Optional: Low limit switch set to high

Re-adjust low limit switch setting

Blower does not operate

Belts broken or loose?

Replace/tighten belts

Loose motor or blower sheaves (pulleys)

Reinstall and properly torque set-
screws

Blower bearings, do they turn freely?

Replace bearing(s)

139




2000-SERIES INSTALLATION, OPERATION AND SERVICE MANUAL

22.3 Burner

PROBLEM

POSSIBLE CAUSE

SOLUTION

Flame control does not try for
ignition

Auxiliary contact "M1" not closed. Power on terminal "4"?

Properly mount contact or replace

Burner/winter switch closed? Power on terminal "7"?

Replace switch

High temp limit switch tripped? Power on terminal "8"?

Manually reset or replace

Low airflow pressure switch contacts not made. Power
on terminal "8A"?

Check blower operation

Reconnect tubes to pressure switch
Clean pressure test tubes

Check filters/duct work for restrictions

High airflow pressure switch contacts are open. Power on
terminal "9"?

Check blower FLA and compare to data

plate.

Cabinet pressure too high check system
setup and for restrictions down stream

of blower.

Optional: Mild weather stat, dial set to low

Set dial higher
Replace stat

Optional: High gas pressure switch

Manual reset
Verify gas pressure

Optional: Low gas pressure switch

Manual reset
Verify gas pressure

No power between terminals 3 and L2 (neutral) or 6 and

L2 (neutral) for RM7890A (5 and L2 (neutral) or 7 and L2 |Verify wiring
(neutral) for RM7897C) of the burner control base
Flame control defect Replace

Burner Lockout

Failure to ignite pilot or main flame.
Flame control failure.

Reset the flame control module at the
unit and proceed to the next step,
observing the unit to indicate at which
step lockout condition occures.

No PILOT flame

UV flame sensor indicating presence of flame before igni-
tion. Flame indicator light present? Is there 5Vdc on UV
flame amplifier?

Separate spark wire and UV scanner
wires.

Replace UV flame sensor, UV flame
amplifier or burner control.

No spark Check wiring from burner control to igni-
tion transformer
Check high tension wire to spark plug
Replace ignition transformer

No gas Open manual gas shut off valves

Check wiring from burner control to pilot
gas valve

Verify inlet gas pressure

Adjust pilot gas pressure

Replace pilot gas valve

Check burner pilot opening for obstruc-
tion

Pilot flame does not stay lit

Improper pilot gas pressure

Adjust pilot gas pressure

UV flame scanner does not detect flame, Is there 5Vdc on
UV flame amplifier?

Replace UV scanner
Replace UV flame amplifier

UV flame scanner dirty

Clean UV scanner

140




SECTION 22: TROUBLESHOOTING

Burner (continued)

PROBLEM

POSSIBLE CAUSE

SOLUTION

No main flame

Manual shut off valve closed

Open manual shut off valve

Safety Shut Off Valve not operating. Is there posi-
tive gas pressure downstream of SSOV?

Check wiring from burner control to SSOV
Verify inlet gas pressure
Replace SSQV

Minimum gas supply pressure

Verify minimum gas supply pressure as per
data plate is available

Burner openings obstructed

Remove obstruction
Clean burner orifice holes

Improper burner low fire adjustment on modulating
valve

Adjust low fire as per the relevant Maxitrol
temperature control instructions.

22.4 Temperature Controls

If temperature control problems occur and are not
remedied in the troubleshooting procedure, refer to
the trouble shooting table for the unit specific
temperature control amplifier.
1. For units with the Maxitrol series 14 tempera-
ture control amplifier, refer to the Field Service
Check List for Series A1014 Amplifiers. Series

2. For units with the Maxitrol series 44 tempera-

14 Amplifiers are supplied on units equipped  the factory.
with Basic and SDC style remote panels.

ture control amplifier, refer to the Field Service
Check List for Series A1044 Amplifiers. Series
44 Amplifiers are supplied on units equipped
with DTC remote panels.

If problems persist after performing the
troubleshooting procedure and the temperature
control amplifier troubleshooting procedure contact
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22.5 A1014 Amplifier - Field Service Checklist

SYMPTOM POSSIBLE CAUSE

A. | No Gas Flow 1. Modulating valve improperly installed.

B. | Continuous Low Fire (electronics problem). 2. Short circuit or no voltage to the amplifier.
3. Open circuit in TD114. Remote Temperature Selector circuit or wiring.
4. Short circuit in TS114, Discharge Air Sensor circuit or wiring.
5. Faulty amplifier.

C. | Continuous Low Fire (electronics ok)

N o

. Short circuit or open circuit in Modulator Coil.
Plunger missing, jammed or improperly installed.

D. | Incorrect Minimum Fire Erratic or Pulsating Flame.

. Incorrect by-pass metering valve adjustment.
. Excessive negative burner pressure.

E. | Continuous High Fire (electronics problem).

10.

Short circuit in TD114 Remote Temperature Selector circuit or wiring.

11. Open circuit in TS114/TS10765. Discharge or Inlet Air Sensor Circuit or wiring.
12. Jumper not connected across amplifier terminals 2 and 3.

F. Continuous High Fire (electronics ok). 13. Foreign object holding valve open.
14. Plunger jammed.

G. | Incorrect Maximum Fire. 15. Inlet pressure too low.
16. Incorrect outlet pressure adjustment of Pressure Regulator.

H. | Erratic or Pulsating Flame. 17. Hunting
18. Erratic air patterns or improper TS114 location.
19. Wiring is run next to high voltage switching circuits causing induced voltages.
20. Faulty Amplifier or erratic voltage supply.

. Incorrect Discharge Air Temperature 21. Inlet Air Sensor is used.
22. Incorrect Wiring.
28. System out of calibration.
24. Improper TS114 location.
25. Room Override Thermostat circuit closed.

J. Burned out Transformer. 26. Short circuit in modulator coil.
27. Short circuit between amplifier and modulator valve.

K. | Discharge Air Temperature too Low when T115 is Opera- 28. Too low an Override Temperature setting.

tive 29. Burner capacity may be insufficient.

142



SECTION 22: TROUBLESHOOTING

FIELD TEST

REMEDY

1. Arrow on side of Valve should point in direction of gas flow.

1. Install properly.

2. Check for 24V AC at amplifier terminals 7 & 8.

3. Inspect for loose or broken wires between amplifier terminals 1 & 2, and
TD114 terminals 1 & 2, and TD114 terminals 1 and 3.

4. Connect test resistor as described in Preliminary Circuit Analysis, in Max-
itrol product information sheet. Follow procedure outlined.

5. Check items 2, 3, and 4.

2. Prove the power source.

3. Tighten connections or replace wiring.

4. If modulating voltages are obtained, Check TS114 circuit for shorts.
Replace TS114 if necessary.

5. Ifitems 2, 3, and 4 check out and modulating voltages are still not
obtained, amplifier may be assumed faulty. Replace.

6. Measure resistance across modulator terminals with connecting wires
detached.

7. Inspect. Plunger should be installed per diagrams in Maxitrol information
sheet and operate freely in solenoid sleeve.

6. Replace modulator head if not approximately 45-55 ohms for M611
Valve and 60-80 ohms for MR212 Valve.

7. Clean or replace plunger if necessary. Install per Maxitrol product
information sheet.

8. See valve adjustments in Section 19.5.
9. Measure manifold pressure as outlined in Section 19.4.

8. Adjust to proper minimum fire.

9. If reading is greater than 1.0 in wc negative pressure, check for
clogged filters or other inlet air restrictions. Consult factory for other
solutions.

10. Inspect for shorts at or between Amplifier terminals 1 & 2 or TD114 termi-
nals 1 & 3.
11. Check TS114/TS10765 for open internal circuit. Connect test resistor as

described in Preliminary Circuit Analysis, in Maxitrol product information sheet.

Follow procedure outlined.
12. Inspect

10. Correct wiring if shorts exist.

11. If modulating voltages are obtained, check TS114/TS10765 for open
circuits. Replace TS114/TS10765.

12. Correct the wiring.

13. Remove button plate and inspect valve and seat.
14. Inspect. Plunger should be smooth, clean, and operate freely in solenoid
sleeve.

13. Clean seat. Clean valve or replace if necessary.
14. Clean, or if necessary, replace plunger.

15. Read pressure at inlet to modulating valve using a manometer with unit
operating at full fire. Pressure should be equal to the sum of outlet pressure
setting plus pressure drop of the valve (see Maxitrol capacity chart).

16. Read manifold pressure using manometer and compare with recommen-
dation of equipment manufacturer.

15. Increase inlet pressure if possible.
16. See valve adjustments in Section 19.5.

17. Adjust sensitivity control counter-clockwise.

18. Connect test resistor as described in Preliminary Circuit Analysis, in
Maxitrol product information sheet. Turn TD114 selector dial so heater goes
through its entire modulating range.

19. Temporarily wire each of TD114, TS114, and MR212 externally and ob-
serve heater/equipment operation.

20. With test resistor connected (per item #18) and TD114 locally connected
(per item #19), turn TD114 selector dial through entire modulating range. Ob-
serve D.C. voltage across modulator terminals.

17. If flame stabilizes, adjust sensitivity control to maintain an even
flame.

18. If the flame is steady throughout the entire modulating range, the
TS114 must be moved.

19. If smooth operation results, isolate effected wiring from source of
induced voltage.

20. If erratic or unstable D.C. voltages are obtained throughout the
modulating range, the amplifier may be assumed faulty. Replace. If
erratic operation is noted only over a small range of 2 or 3 volts, the volt-
age source may contain surges. Consult Maxitrol

21. Inlet Air Sensor changes 1°, for each 3.5°, 5°, or 8° outside temperature
change from 60° (pre-determined - turndown varies with model used).

22. Check wiring diagrams page 7.

23. Sensed temperature (thermometer next to TS114) does not correspond to
TD114 setting.

24. Sensed temperature (thermometer next to TS114) does not represent
average discharge air temperature.

25. Remove Override Thermostat lead from terminal 2 of TD114.

21. Sensed temperature will vary from TD114 dial settings. This is
intentional.

22. Correct wiring.

23. See calibration procedure.

24. Move TS114 to location where average representative temperature
can be sensed.

25. TD114 dial setting, then check thermostat setting and/or check wir-
ing for shorts.

26. Measure resistance across modulator terminals with red lead wires
disconnected.
27. Inspect wiring.

26. Replace modulator head if less than 40 ohms.
27. Correct wiring if short is found.

28. Check “Override Temperature Selector” of TD114.
29. Check for high fire (Maximum manifold pressure specified for heater).

28. Reset to correct temperature.
29. If on high fire, control can do no more. Heater unable to furnish ad-
ditional heat to raise temperature.
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22.6 A1044 Ampilifier - Field Service Checklist

SYMPTOM POSSIBLE CAUSE
A. | No gas flow. 1. Valve improperly installed.
B. | Continuous low fire (electronics ok). 2. Open circuit in modulator coil.
3. Plunger missing, jammed or improperly installed.
4. Ruptured main or balancing diaphragm.
C. | Continuous Low Fire (electronics problem) 5. No voltage to the amplifier.
6. Short in modulator coil circuit.
7. Short in TS144 circuit.
8. Faulty amplifier.
D. | Incorrect Low Fire 9. Incorrect by-pass metering valve adjustment.

10. Excessive negative burner pressure.

E. | Continuous Minimum Discharge Air Temperature 11. Faulty amplifier.
12. Short in T244 or TS244/TD244 circuit
13. Incorrect space temperature calibration.

F. Incorrect Max. or Min. Discharge Air Temperature. 14. Improper TS144 location.
15. Incorrect discharge air temperature calibrations

G. | Continuous High Fire (electronics ok) 16. Foreign material holding valve open.
17. Plunger jammed.

H. | Continuous High Fire. (electronics problem) 18. Open circuit in TS144

. Incorrect High Fire 19. Inlet pressure too low.
20. Incorrect outlet pressure adjustment.

J. | Continuous Maximum Discharge Air Temperature 21. Faulty amplifier.
22. Open circuit in T244 to TS244/TD244
283. Incorrect space temperature calibration.

K. | Burned out Transformer. No Voltage to Amplifier 24. Short in modulator coil circuit.

L. | Incorrect Space Temperature. 25. Incorrect maximum discharge air temperature
setting (A1044).

26. Incorrect minimum discharge air temperature
setting (A1044).

27. Insufficient burner capacity.

28. Incorrect space temperature calibration.

*Control circuits external to the Series 44 can cause burner malfunction. Always check manual valve to be certain gas is on, and check limit controls
for normal operation.
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FIELD TEST

REMEDY

1. Arrow on side of valve should point in direction of gas flow.

1. Install properly.

2. Remove wires connected to amplifier terminals 6 & 7 and mea-
sure resistance. MR212 (60-80 ohms), M611 (45-55 ohms).

3. Inspect - plunger should be installed per Maxitrol product infor-
mation sheet and operate freely in solenoid sleeve.

4. Disassemble valve for inspection of internal parts.

2. If proper resistance values are not observed, replace modulator head or
repair wiring.

3. Clean or replace plunger if necessary and install per Maxitrol product infor-
mation sheet.

4. Replace diaphragm if ruptured.

5. Check for 24V AC at amplifier terminals 8 & 9.

6. Measure resistance per item 2.

7. Remove wires connected to amplifier terminals 1, 2, & 3. Mea-
sure resistance across wires 1 & 3, then 2 & 3. Meter should read
greater than 2500 ohms.

8. Follow procedures outlined in “PRELIMINARY CIRCUIT ANALY-
SIS” (Sections | & Il) in Maxitrol product information sheet.

5. Provide 24V AC to amplifier. Refer to item 24.

6. If proper resistance values are not observed, replace modulator head or
repair wiring.

7. If readings are incorrect, replace the TS144 or repair wiring.

8. If power source and modulator coil check out (items 5 & 6) but proper modu-
lating voltages cannot be obtained, then amplifier may be assumed at fault.
Install replacement amplifier.

9. See Valve Adjustments - Section 19.5.
10. Measure manifold pressure as outlined in Section 19.4.

9. Adjust to proper low fire.
10. If greater than 1.0 in. wc negative pressure, check equipment for clogged
filters & other inlet air restrictions. For other solutions, consult factory.

11. Follow procedures outlined in “PRELIMINARY CIRCUIT ANALY-
SIS” (sections | & II), in Maxitrol product information sheet.

12. Remove wires connected to amplifier terminals 4 & 5. Set T244
or TD244 to maximum setting. Measure resistance across wires.
Meter should read 6000 ohms +/- 1000 (T244). |f TS244/TD244 are
used, meter should read 4500 ohms +/- 1000 (TS244) and 2100
ohms +/- 150 (TD244).

13. Follow procedures outlined in “PRELIMINARY CIRCUIT ANALY-
SIS” (Sections 1V), in Maxitrol product information sheet.

11. If amplifier is proven at fault, install replacement amplifier.

12. If reading is incorrect, replace the T244, TS244/TD244 or repair wiring.
13. If proper action is obtained, first check item 12. Recalibrate if necessary
See section 19.7.

14. Compare sensed temperature reading at TS144 with average
discharge air temperature.

15. Follow procedures outlined in “PRELIMINARY CIRCUIT ANALY-
SIS” (Sections 1V), in Maxitrol product information sheet.

14. Move TS144 to location where average temperature can be sensed.
15. If proper temperatures are not observed, refer to temperature calibration
procedures, in Maxitrol product information sheet.

16. Remove button Plate and inspect valve and seat
17. Inspect - plunger should be smooth and clean and operate
freely in solenoid sleeve.

16. Clean, replace valve and/or seat if necessary.
17. Clean, or if necessary, replace plunger.

18. Measure resistance per item 7.

18. If readings are incorrect, replace the TS144 or repair wiring.

19. Read inlet pressure at valve, using a manometer with heater
operating at full fire. Pressure should be at least equal to the sum
of: outlet pressure setting and pressure drop of the valve (See Max-
itrol Capacity Chart Bulletin) plus 1.0 in. wc o.k..

20. Read outlet pressure using manometer and compare with
recommendation of equipment manufacturer.

19. Increase inlet pressure if possible or change to larger valve. Consult Max-
itrol about possibility of using special spring to reduce pressure drop on selected
installations.

20. See valve adjustments in section 19.5.

21. Follow procedure outlined in “PRELIMINARY CIRCUIT ANALY-
SIS” (Sections | & II), in Maxitrol product information sheet.

22. Measure resistance per item 12.

283. Follow procedures outlined in “PRELIMINARY CIRCUIT
ANALYSIS: (Section 1V), in Maxitrol product information sheet.

21. If amplifier is proved at fault, install replacement amplifier.

22. If reading is incorrect, replace the T244, TS244/TD244 or repair wiring.
23. If proper action is obtained, first check item 22. Recalibrate if necessary.
Refer to Temperature Calibration Proceedures in Maxitrol product information
sheet

24. Measure resistance per item 2.

24. If proper resistances are not observed, replace modulator head or repair
wiring.

25. Check to see if heater is delivering air at maximum discharge
air setting.

26. Check to see if heater is delivering air at maximum discharge
air setting.

27. Check to see if heater is operating at high fire.

28. Place thermometer next to T244 or TS244. Compare space
temperature reading with T244 or TD244 dial setting.

25. If desired temperature is not reached, increase maximum discharge air
temperature setting.

26. If desired space temperature is not reached, decrease minimum discharge
air temperature setting.

27. If desired space temperature is not reached with heater at high fire, it may
be undersized. Consult equipment manufacturer.

28. If temperature reading is incorrect, check items 25, 26, & 27, then recalibrate
if necessary.
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SECTION 22: TROUBLESHOOTING

22.7 RAPID™ 2000-Series Start-Up Procedures

Hap?d

Engineering ..c

RAPID™ 2000-SERIES START-UP PROCEDURES

Date of Installation: Model #

Serial #

Installed at: Service Company:
Name: Name:

Address: Address:

Phone: Phone:

Fax: Fax:

Notice: Please return a completed copy to Rapid Engineeering LLC. If this document is not returned,
the manufacturing date will be used as the warranty start date.

(o

Explosion Hazard

Leak test all compo-
nents of equipment
gas piping before
operation.

Carbon Monoxide
Hazard

Do not recirculate air
from the heated
space over burner.

Air supply to burner

Gas can leak if must be from outside.
piping is not

installed properly.

Do not high pressure
test gas piping with
equipment
connected.

Use proper safety
equipment and
practices to avoid
falling.

Do not use any part
of equipment as
support.

Burn Hazard

Allow equipment to
cool before service.

Falling Hazard

Internal components
of equipment may
still be hot after
operation.

Failure to follow these instructions can result in death, injury or property damage.

A DANGER |

Electrical Shock Hazard
Disconnect electric before service.

More than one disconnect switch may be
required to disconnect electric from
equipment.

Equipment must be properly grounded.

Failure to follow these instructions can result
in death or electrical shock.

Page 1 of 2

Receiving Inspection

Check installation site to ensure all codes and engineering
specifications are correct. Place a check next to line items
completed or enter data.

1. Inspect air handler and all accessories for possible shipping
damage. No Damage___ Damaged ___.
(Specify on separate sheet.)

2. Check packing list against items received.
OK ___ Missing items (Call factory.)

3. Check all nuts, bolts and fasteners to ensure they are
tight. OK Loose (Specify.)

4. Check sheaves, set screws and bearing collars. Make
sure they are tight. OK Loose (Specify.)

5. Compare voltage on unit rating plate to job site voltage.
Job Site Voltage / /

6. Compare gas type and supply pressure on unit rating plate
to job site gas supply. Job Site Gas Type Supply
Pressure

7. Check liting brackets to make sure they are tight and

secure before lifting heater. OK .
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Rapid
8. For FR, AM models: CO2 sensor installed?
OK

The following procedures reference pages and tables from the
2000-Series Installation, Operation and Service Manual (P/N
RP121100NA). Contact the local RAPID™ independent distributor
or Rapid Engineering LLC for a manual.

At Start-up:

Verify proper belt tension and sheave alignment per instructions
on Page 118, Section 19.2.

OK .

Verify proper torque on all sheaves per table on Page 119, Section

19.4.
OK

Air Temperature Sensing:
1. The sensing probe is factory mounted in the blower
housing. (Advance to next section.)

Electrical (Page 119, Section 19.3)

1. Check all motor starters for proper overload settings.
The overload should not exceed Full Load Amps
for the motor. A.

2. What is the supply voltage to the air handler?
Air Hander Off #1 #2 #3
Air Hander On #1 #2 #3

3. Verify correct fan rotation. OK

4. What is total system current draw?
Motor current draw (Burner Off)?
Burner and motor current draw?

5. Compare all variable frequency drive (VFD) programming
parameters with specifications provided on electrical
drawing. OK

6. For VFD systems, make sure to set
programming parameters for proper overload protection
(See VFD Instruction Manual). OK

7. If more than one exhaust motor is used with one VFD,
each motor must have its own overload protection.
OK

Differential Pressure: (Page 119, Section 19.4.1)

1. In order to verify proper airflow across the burner, the differ-
ential pressure across the profile plate needs to be measured.
Attach a manometer to the pressure test ports where the pressure
switch is attached and measure the differential pressure with a
manometer. This reading must be 0.9 in wc +-0.1 in wc (2.24 +/-
0.25 mbar)

Record differential box pressure in. we/mbar

Burner Pressure: (Page 120, Section 19.4.2)

1. A pressure tap between the Maxitrol modulating valve and the
burner is used to measure negative airflow at the burner and
to set high fire gas pressure. This tap could also be located on
the Maxitrol valve itself, manual shut off valve or “T” fitting. See
unit data plate on control enclosure door for high fire setting.

2. Record burner pressure with inlet manual gas valve off and
blowers on in we/mbar

Page 2 of 2

RAPID" 2000-SERIES START-UP PROCEDURES (continued)

Gas Piping and Initial Pressure Setting:

(Page 120, Section 19.5)

1. Perform a pressure test on all gas supply lines to air handler per
local codes. OK

2. Verify supply pressure does not exceed maximum rated gas
pressure as stated on the rating plate. OK

3. Set the supply gas pressure at the step down regulator
(normally outside of the enclosure if one is installed), according
to the rating plate inlet gas pressure specifications.

Fuel Type: Pressure:

4. Only after performing steps 1-3, open the main gas valve and
close the manual gas valve downstream of the MR valve. Set
the burner switch to on. Verify pilot pressure, and flame signal of
5.0 VDC. OK

(To adjust pilot flame, set pilot regulator to 1.0 in wc (2.5 mbar)
natural gas or 0.5 in wec (1.25 mbar) L.P. gauge pressure.

5. Open both manual gas valves at air handler. Force the burner
into high fire. See Page 121, Table 22, “Burner Mode By
Amplifier Type” Read the gas pressure at the MR valve and set
according to the determined high fire gas pressure in Table 22.
The small cap screw is for high fire on MR212 valve only. Take
a reading of the temperature rise. Temperature rise must be
in accordance with Table 23.

High Fire Discharge Temperature °F/°C
Manifold Pressure for Maximum Input
(from rating plate)
Burner Pressure
High Fire Gas Pressure Setting

There are three critical items to consider before adjusting low fire:
A. Low fire adjustment does not regulate gas pressure.

B. If the low fire adjustment screw is set to maximum, high fire
regulation problems will occur.

C.The burner control system must be forced into low fire per
Maxitrol's instruction for the given amplifier/temperature control
system. See Page 121, Table 22, “Burner Mode By Amplifier
Type’ *

7. Low fire is set at the MR212 valve using the adjustment screw
under the large cap screw, or on the M611 valve using the
brass adjusting screw on the side. The burner must be forced
into low fire first. The low fire ribbon across the burner must be
adjusted. OK

Once gas pressure and high/low fire adjustments are made,
the gas setup is completed. All taps and instruments must be
removed and all caps and plugs must be replaced.
Please leave all manuals and
a copy of this sheet with the air handler!

Technician's Name:

Signature:

Date:




SECTION 23: THE RAPID™ 2000-SERIES WARRANTY

SECTION 23: THE RAPID™ 2000-SERIES
WARRANTY

RAPID ENGINEERING LLC WILL PAY FOR:

Within 24 months from date of purchase by buyer or 27
months from date of shipment by Rapid Engineering LLC
(whichever occurs first), replacement parts will be
provided free of charge for any part of the product which
fails due to a manufacturing or material defect.

Rapid Engineering LLC will require the part in question to
be returned to the factory. Rapid Engineering LLC will, at
its sole discretion, repair or replace after determining the

nature of the defect and disposition of part in question.

RAPID™ Replacement Parts are warranted for a period of
12 months from date of shipment from Rapid Engineering
LLC or the remaining RAPID™ 2000-Series warranty.

RAPID ENGINEERING LLC WILL NOT PAY FOR:

Service trips, service calls and labor charges.
Shipment of replacement parts.

Claims where the total price of the goods have not
been paid.

Damage due to:
* Improper installation, operation or maintenance.

* Misuse, abuse, neglect, or modification of the
RAPID™ 2000-Series in any way.

¢ Use of the RAPID™ 2000-Series for other than its
intended purpose.

¢ Incorrect gas or electrical supply, accident, fire,
floods, acts of God, war, terrorism, or other casualty.

e Improper service, use of replacement parts or
accessories not specified by Rapid Engineering
LLC

¢ Failure to install or maintain the RAPID™ 2000-
Series as directed in the Installation, Operation and
Service Manual.

* Relocation of the RAPID™ 2000-Series after initial
installation

* Use of the RAPID™ 2000-Series in a corrosive
atmosphere containing contaminants.

* Use of the RAPID™ 2000-Series in the vicinity of a
combustible or explosive material.

¢ Any defect in the RAPID™ 2000-Series arising from
a drawing, design, or specification supplied by or on
behalf of the consumer.

* Damage incurred during shipment. Claim must be
filed with carrier.

WARRANTY IS VOID IF:

The RAPID™ 2000-Series is not installed by an contractor
qualified in the installation and service of gas fired heating
equipment.

You cannot prove original purchase date and required
annual maintenance history.

The data plate and/or serial number are removed,
defaced, modified or altered in any way.

The ownership of the RAPID™ 2000-Series is moved or
transferred. This warranty is non-transferable.

Rapid Engineering LLC is not permitted to inspect the
damaged equipment and/or component parts.

READ YOUR INSTALLATION, OPERATION AND
SERVICE MANUAL.

If you have questions about your equipment, contact your
installing professional. Should you need Replacement
Parts or have additional questions, call or write:

Rapid Engineering LLC

1100 Seven Mile Road NW

Comstock Park, MI 49321

616.784.0500

On the web at: www.rapidengineering.com

Rapid Engineering LLC's liability, and your exclusive
remedy, under this warranty or any implied warranty
(including the implied warranties of merchantability
and fitness for a particular purpose) is limited to
providing replacement parts during the term of this
warranty. Some jurisdictions do not allow limitations on
how long an implied warranty lasts, so this limitation may
not apply to you. There are no rights, warranties or
conditions, expressed or implied, statutory or otherwise,
other than those contained in this warranty.

Rapid Engineering LLC shall in no event be
responsible for incidental or consequential damages
or incur liability for damages in excess of the amount
paid by you for the RAPID™ 2000-Series . Some
jurisdictions do not allow the exclusion or limitation of
incidental or consequential damages, so this limitation or
exclusion may not apply to you. This warranty gives you
specific legal rights, and you may also have other rights
which vary from jurisdiction to jurisdiction.

Rapid Engineering LLC shall not be responsible for failure
to perform under the terms of this warranty if caused by
circumstances out of its control, including but not limited to
war, fire, flood, strike, government or court orders, acts of
God, terrorism, unavailability of supplies, parts or power.
No person is authorized to assume for Rapid Engineering
LLC any other warranty, obligation or liability.

LIMITATIONS ON AUTHORITY OF
REPRESENTATIVES:

No representative of Rapid Engineering LLC, other than
an Executive Officer, has authority to change or extend
these provisions. Changes or extensions shall be binding
only if confirmed in writing by Rapid Engineering LLC's
duly authorized Executive Officer.
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OWNER WARRANTY REGISTRATION CARD

Mail or Fax to:
Rapid Engineering LLC » 1100 Seven Mile Road NW e Comstock Park, Ml e Phone: 616-784-0500  Fax: 616-784-1910
Toll Free: 800-536-3461 ¢ www.rapidengineering.com
About the Owner:

Address: City: State: Zip Code:
Phone: Fax: E-mail:

About the Installer:

Address: City: State: Zip Code:
Phone: Fax: E-mail:

Name:

Address: City: State: Zip Code:
Phone: Fax: E-mail:

About your Heater:

Model#: Serial #: Fuel: Installation Date:

0 Automotive 0 Manufacturing 0 Warehouse 0 Recreational 0 Aircraft
0 Public Building o Office 0 Retail 0 Agricultural 0 Other

Installation Code and Annual Inspections: All installations and service of RAPID™ equipment must be performed by a contractor
qualified in the installation and service of equipment sold and supplied by Rapid Engineering LLC and conform to all requirements
set forth in the RAPID™ manuals and all applicable governmental authorities pertaining to the installation, service and operation of
the equipment.

To help facilitate optimum performance and safety, Rapid Engineering LLC recommends that a qualified contractor annually inspect
your RAPID™ equipment and perform service where necessary, using only replacement parts sold and supplied by Rapid
Engineering LLC.

This product is not approved for residential use.

© 2009 Rapid Engineering LLC - All rights reserved. No part of this work covered by the copyrights herein my be reproduced or
copied in any form or by any means — graphic, electronic, or mechanical, including photcopying,
recording, taping, or information storage and retrieval systems — without written permission of
Rapid Engineering LLC.

Printed in the U.S.A.









Attach this information to the wall near the RAPID™ remote panel

Rapid

Engineering v.c
Read the Installation, Operation and Service Manual thoroughly before installation, operation or service.

OPERATING INSTRUCTIONS

1. Stop! Read all safety instructions on this information sheet.

2. Open the manual gas valve in the air handler supply line.

3. Turn on electric to the air handler.

4. Set temperature selector and, if equipped, thermostat, to desired
setting.

5. Set FAN switch to “ON?

6. Set BURNER switch to “ON?”

TO OPERATE AS VENTILATOR

1. Stop! Read all safety instructions on this information sheet.
2. Turn on electric to the air handler.
3. Set FAN switch to “ON?”

TO TURN OFF THE AIR HANDLER

1. If equipped, set the thermostat to the lowest setting.
2. Set BURNER switch to “OFF”
3. Set FAN switch to “OFF”

IF THE AIR HANDLER WILL NOT OPERATE,
FOLLOW THESE INSTRUCTIONS, TO HELP
ENSURE YOUR SAFETY

1. If equipped, set the thermostat to the lowest setting.

2. Set BURNER switch to “OFF”

3. Set FAN switch to “OFF”

4. Turn off electric to the air handler.

5. Close the manual gas valve in the air handler supply line.

6. Call your registered contractor qualified in the installation and service

of gas-fired heating equipment.

Fire Hazard

Keep all flammable objects, liquids and vapors the
required clearances to combustibles away from
equipment.

Some objects can catch fire or explode when placed
close to equipment.

Failure to follow these instructions can result in
death, injury or property damage.

CLEARANCES TO COMBUSTIBLES

Clearances to combustibles for Models 2005-2030 are
12" (30.5 cm) on the control enclosure side and 6" (15.2 cm) on all
other surfaces.

Clearances to combustibles for Models 2040 and 2050 are
6" (15.2 cm) on all surfaces.

Clearances to combustibles do not denote clearances for
accessibility. Minimum clearance for access is 48" (122 cm) on all
models. Minimum clearance for accessibility applies to the control
enclosure, blower access panel and filter access panel

(when equipped).

Rapid Engineering LLC
1100 Seven Mile Road NW
Comstock Park, MI 49321
Telephone: +1.616.784.0500
Fax: +1.616.784.1910

Toll Free: 800.536.3461

Installation Code and Annual Inspections: All installation and service of RAPID™ equipment must be performed by a contractor qualified in the installation and service of equipment sold and supplied
by Rapid Engineering LLC and conform to all requirements set forth in the RAPID™ manuals and all applicable governmental authorities pertaining to the installation, service and operation of the
equipment. To help facilitate optimum performance and safety, Rapid Engineering LLC recommends that a qualified contractor conduct, at a minimum, annual inspections of your RAPID™ equipment
and perform service where necessary, using only replacement parts sold and supplied by Rapid Engineering LLC.

Air handlers are approved for installation up to 2000' (610 m).
For installations at elevations above 2000' (610 m), consult factory.

Further Information:Applications, engineering and detailed guidance on systems design, installation and equipment performance is available through RAPID™ representatives. Please contact us for

any further information you may require, including the Installation, Operation and Service Manual.
These products are not for residential use.
This document is intended to assist licensed professionals in the exercise of their professional judgment.

© 2009 Rapid Engineering LLC www.rapidengineering.com

Printed in U.S.A.

P/N 91040118 Orig.






