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010-029   Cold Starting Aid

General Information 

There are three types of cold starting aids used on ISB, ISB e, and QSB engines. They are cylindrical, brick, and 
integral style. To gain access to the integral cold starting aid, the air intake manifold must be removed. 

ISB CM850 preheat cycle information: 

The intake air heater system is used to aid starting during cold temperatures. It energizes and de-energizes two 
heater drivers (which control two high current relays) and the “Wait-To-Start” lamp. Use of this system prior to 
cold start is termed as “preheat”. The amount of time necessary to turn on the intake air heater drivers during 
preheat is a function of the intake manifold temperature at key on, as shown in Figure 1. 

 
 

 
 

ISB CM850 post-heat cycle information: 

After a cold start, the grid heater can be activated during warm-up, which is termed “post-heat”. The post-heat 
schedule is determined by the average of the intake manifold temperature at key on. Post-heat is deactivated at 
vehicle speeds greater than 19 mph (30.5 kph). Post-heat operation parameters are listed in the Table 1. 

 

Figure 1: ISB CM850 and QSB CM850 Preheat Time in Seconds

Table 1: ISB CM850 Post-heat Operation Parameters
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QSB CM850 preheat cycle information: 

The preheat cycle of the electric intake heater varies by ambient temperature, and is controlled through the ECM. 
During the preheat cycle, the ECM sends power to the OEM- supplied “Wait-To-Start” lamp. The operator must 
not crank the engine until the “Wait-To-Start” lamp is deactivated. Consult the Operation and Maintenance 
Manual for further details on start procedures. Figure 1 illustrates the intake heater preheat cycle. There is no 
post-heat cycle for the QSB CM850 engine. 

ISBe CM800 preheat cycle information (intake manifold heater optional): 

The intake air heater system is used to aid starting in cold temperatures. It energizes and de-energizes two heater 
drivers (which control two high current relays) and the “Wait-To-Start” lamp. Use of this system prior to cold start 
is termed as “preheat”. The amount of time necessary to turn on the intake air heater drivers during preheat is a 
function of intake manifold temperature at key on, as shown in Figure 2. 

Intake Manifold Temperature at Key On Heater Duration (Seconds) Dutycycle

< -40°C [-40°F]

Both 20 Continuous

One 10 Continuous

One 120 25/75

-40 to -26°C [-40 to -15°F]

Both 20 Continuous

One 10 Continuous

One 120 25/75

-26 to -17°C [-15 to 1°F]

Both 20 Continuous

One 10 Continuous

One 120 25/75

-17 to -9°C [1° to 15°F], rpm < 1076 
Both 10 Continuous

One 130 25/75

-17 to -9°C [1 to 15°F], rpm > 1076 

Both 10 Continuous

One 90 Continuous

One 40 50/50

-9 to -1°C [15 to 30°F], rpm < 1076 
Both 10 Continuous

One 130 25/75

-9 to -1°C [15 to 30°F], rpm > 1076 

Both 10 Continuous

One 90 Continuous

One 40 50/50

-1 to 19°C [30 to 66°F], rpm < 1076 
Both 10 Continuous

One 130 25/75

-1 to 19°C [30 to 66°F], rpm > 1076 

Both 10 Continuous

One 90 Continuous

One 40 50/50

> 19°C [66°F] OFF
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ISBe CM800 post-heat cycle information (intake manifold heater optional): 

After a cold start, the grid heater could be activated during warm-up, which is termed “post-heat”. The post-heat 
schedule is determined by the average of the intake manifold temperature at key on. Post-heat is deactivate at 
vehicle speeds greater than 16.1 kph [10 mph]. Post-heat operation is listed in Table 2. 

 

Figure 2: ISBe CM800 Preheat Time in Seconds

Table 2: ISBe CM800 Post-heat Operation Parameters 

Intake Manifold Temperature at Key On Heater Duration (seconds) Dutycycle

< -40°C [-40°F]

Both 20 Continuous

One 10 Continuous

One 180 25/75

-40 to -26°C [-40 to -15°F]

Both 20 Continuous

One 10 Continuous

One 180 25/75

-26 to -18°C [-15 to 1°F]

Both 20 Continuous

One 10 Continuous

One 180 25/75

-17 to -9°C [1 to 15°F], rpm < 1076 
Both 15 Continuous

One 195 25/75

-17 to -9°C [1 to 15°F], rpm > 1076 

Both 15 Continuous

One 135 Continuous

One 60 50/50
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ISBe CM850 preheat cycle information (intake manifold heater optional): 

The intake air heater system is used to aid in starting in cold temperatures. It energizes and de-energizes two 
heater drivers (which control two high-current relays) and the “Wait-To-Start” lamp. Use of this system prior to 
cold start is termed as “preheat”. The amount of time necessary to turn on the intake air heater drivers during 
preheat is a function of intake manifold temperature at key on, as shown in Figure 3. 

 
 

 
 

ISBe CM850 post-heat cycle information (intake manifold heater optional): 

After a cold start, the grid heater could be activated during warm-up, which is termed “post-heat”. The post-heat 
schedule is determined by the average of the intake manifold temperature at key on. Post-heat is deactivated at 
vehicle speeds greater than 30.5 kph [19 mph]. Post-heat operation is listed in Table 3. 

-9 to -1°C [15 to 30°F], rpm < 1076 
Both 15 Continuous

One 195 25/75

-9 to -1°C [15 to 30°F], rpm > 1076 

Both 15 Continuous

One 135 Continuous

One 60 50/50

-1 to 19°C [30 to 66°F], rpm < 1076 
Both 15 Continuous

One 195 25/75

-1 to 19°C [30 to 66°F], rpm > 1076 

Both 15 Continuous

One 135 Continuous

One 60 50/50

&gt; 19°C [66°F] OFF

 

Figure 3: ISBe CM850 Preheat Time in Seconds
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Table 3: ISBe CM850 Post-heat Operation Parameters 

Intake Manifold Temperature at Key On Heater Duration (Seconds) Dutycycle

< -40°C [-40°F]

Both 30 Continuous

One 30 Continuous

One 180 50/50

-40 to -20°C [-40 to -4°F]

Both 30 Continuous

One 15 Continuous

One 150 50/50

-20 to -16°C [-4 to 3°F]
Both 30 Continuous

One 120 50/50

-16 to -11°C [3 to 13°F], rpm < 1076 
Both 15 Continuous

One 90 50/50

-16 to -11°C [3 to 13°F], rpm > 1076 
Both 15 Continuous

One 60 50/50

-10 to -6°C [14 to 22°F], rpm < 1076 
Both 10 Continuous

One 60 50/50

-10 to -6°C [14 to 22°F], rpm > 1076 
Both 10 Continuous

One 40 50/50

-5 to -0.6°C [23 to 31°F], rpm < 1076
Both 5 Continuous

One 30 50/50

-5 to -0.6°C [23 to 31°F], rpm > 1076
Both 5 Continuous

One 20 50/50

&gt; 0°C [32°F] OFF

Preparatory Steps 

� Disconnect the batteries. Refer to Procedure 013-

 WARNING  
 
Batteries can emit explosive gases. To reduce the 
possibility of personal injury, always ventilate the 
compartment before servicing the batteries. To avoid 
arcing, remove the negative (-) battery cable first and 
attach the negative (-) battery cable last. 
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009 (Battery Cables and Connections) in Section 
13.  

� Remove the charge air piping. Refer to Procedure 
010-019 (Air Crossover) in Section 10.  

Remove 

Cylindrical Type 

 

 

Brick Type 

Remove the air intake connection adaptor v-band clamp 
and air intake connection adapter.  

� Refer to Procedure 010-131 (Air Intake Connection 
Adapter) in Section 10.  

 
 

 
 

 

Remove the electrical supply terminal. 

Remove the nylon isolating spacer from the electrical 
supply terminal. 

Disconnect the cold starting aid wiring. 

Remove the ground strap capscrew from the air intake 
manifold and remove the ground strap. 

Remove the cylindrical cold starting aid assembly from the 
air intake manifold. 

 
 

 

Disconnect the cold starting aid wiring. 

If the cold starting aid is equipped with a ground wire, 
make sure to remove it. 

Remove the air intake connection. 
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Some engines may have EGR. On these engines, 
disconnect the EGR pressure differential sensor and EGR 
temperature sensor.  

� Refer to Procedure 100-002 (Engine Diagrams) in 
Section E for sensor locations.  

Remove the EGR connection tube V-band clamp from the 
air intake connection.  

� Refer to Procedure 011-025 (EGR Connection 
Tubes) in Section 11.  

 
 

 
 

 

Remove the cold starting aid. 

 
 

 

If the cold starting aid is to be removed for any length of time, 
apply tape over the hole to keep debris out of the air intake. 
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Integral Type 

 

 

 

Disconnect the cold starting aid wiring. 

 
 

 

Removal of the intake manifold temperature/pressure 
sensor is not necessary. 

Remove the air intake manifold.  

� Refer to Procedure 010-023 (Air Intake Manifold) in 
Section 10.  

 
 

 
 

 

Remove the cold starting aid from the intake manifold. 

 
 

 

If the intake cover will be off for a prolonged period of time, 
apply tape over the hole to keep debris out of the air intake. 
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Clean and Inspect for Reuse 

 

 

Keep the gasket material and any other materials out of 
the air intake manifold. 

On engines equipped with EGR, it is not uncommon to 
see evidence of soot buildup on the cold starting aid 
heating elements. 

Check the air filter and connections for evidence of dust 
buildup in the cold starting aid. Dirt or leaking may be 
found. 

Clean the air intake, cold starting aid, and intake 
connection sealing surfaces with a gasket scraper and a 
clean rag. 

 
 

 
 

 

 WARNING  
 
Wear appropriate eye and face protection when using 
compressed air. Flying debris and dirt can cause 
personal injury. 

 WARNING  
 
When using solvents, acids, or alkaline materials for 
cleaning, follow the manufacturer's recommendations 
for use. Wear goggles and protective clothing to 
reduce the possibility of personal injury. 

 
 

 
 

 

Remove the tape or rag from the intake manifold. 

Inspect the intake manifold cover, cold starting aid, and air 
intake connection sealing surfaces for cracks or other 
damage. 
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Install 

Cylindrical Type 

 

Fit the cold starting aid into the intake manifold. 

Rotate the cold starting aid to align the electrical supply 
terminal with the machined hole in the top of the air intake 
manifold. 

Insert the electrical supply terminal through the air intake 
manifold hole. 

Install the nylon isolating spacer onto the electrical supply 
terminal. 

Thread the terminal into the cold starting aid and torque to 
specification. 

Connect the cold starting aid wiring. 

Install the ground strap and ground strap attaching 
capscrew to the intake manifol.  

Tighten to specification. 

Torque Value: 8 n.m [71 in-lb]

Torque Value: 8 n.m [71 in-lb]
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Brick Type 

 

 

Install the air intake connection adaptor v-band clamp and 
air intake connection adapter.  

� Refer to Procedure 010-131 (Air Intake Connection 
Adapter) in Section 10.  

Torque the clamp to specification. 

Torque 
Value: 

10 n.m
[89 in-
lb]

 
 

 
 

 
  

Remove the tape, if applied over the air intake manifold. 

Install the following components with the four mounting 
capscrews finger tight. 

Install the cold starting aid, air intake connection, and air 
inlet adapter.  

 
 

 

NOTE: Some engines have EGR. Connect the EGR 
pressure differential sensor and the EGR temperature 
sensor. Refer to Procedure 100-002 (Engine Diagrams) 
In Section E for sensor location.  

Install the EGR connection tube v-band clamp.  

� Refer to Procedure 011-025 (EGR Connection 
Tubes) in Section 11.  

Torque 
Value: 

11 n.m
[97 in-
lb]

 
 

 
 

 
  

Tighten the four mounting capscrews. 

Torque 
Value: 

24 n.m
[212 in-
lb]
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Integral Type 

 

 

Connect the cold starting aid wiring. 

If the cold starting aid is equipped with a ground wire, 
make sure to install it. 

 
 

 
 

 

Install the cold starting aid into the air intake manifold and 
tighten the capscrews. 

Remove the tape, if applied over the air intake manifold. 

Torque 
Value: 

14 n.m
[124 in-
lb]

 
 

 
 

 

Install the air intake manifold.  

� Refer to Procedure 010-023 (Air Intake Manifold) in 
Section 10.  

 
 

 
 

 

Connect the cold starting aid wiring. 
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Finishing Steps 

 

Install the charge air piping.  

� Refer to Procedure 010-019 (Air Crossover) in 
Section 10.  

Connect the batteries. 

� Refer to Procedure 013-009 (Battery Cables and 
Connections) in Section 13.  

 WARNING  
 
Batteries can emit explosive gases. To reduce the 
possibility of personal injury, always ventilate the 
compartment before servicing the batteries. To avoid 
arcing, remove the negative (-) battery cable first and 
attach the negative (-) battery cable last. 
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Operate engine and check for leaks.  

� Refer to Procedure 010-024 (Air Leaks, Air Intake 
and Exhaust Systems) in Section 10.  

 
 

 
 

 

Test 

 
 

Connect INSITE™ electronic service tool. 

From the list of ECM diagnostic tests, select “Intake Air 
Heater Override”. 

Follow the on-screen instructions to determine if the cold 
starting aid and cold starting aid circuitry are functioning 
properly. 

To check if the cold starting aid is heating, use an infrared 
non-contact thermometer, Part Number 3164487. 

 WARNING  
 
Avoid touching the cold starting aid with your hands 
while the cold starting aid is operating. 
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