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Reliability of Cooling Systems 
＝ ⇔Development flow of the heat 

exchanger design group

熱性能試験Heat performance test

Actual vehicle drive test 

Actual vehicle bench test 

Acceleration test 

Destructive test

Reliability test Non-acceleration test

Visual test 

Equilibrium test 

Monitor test Corrosion test 

Strength test 

Market research 

Results of the market (Research on other manufacturers’ products)

(Quality information)

Service life test 

Neglect test
Environmental test

Durability test

Non-destructive test

Understanding the input values of 
the actual vehicle (vibration, 
pressure, temperature, performance)

Acceleration test 
Stepwise stress test 
Environmental test

⇔tup of target figures 
for reliability
SeIdentification of reliability requirements

(customer specifications) ⇒ ⇒ ⇒Basic design Reliability forecast Detailed design Reliability test 
assessment/analysis

Cooling - System Reliability Program
Feedback

Vibration test
Thermal shock test
Repeated pressurization test 
Heat cycle test
Combined vibration-
durability test 
(vibration + repeated 
pressurization)
Combined swing-
durability test 
(swing + repeated 
pressurization)
Pipe durability test

Repeated pressurization test 
Pipe durability test 
Destructive static pressure 
test 
Vibration test 
Cyclic test

Ammonia test 
Calcium chloride test
Ozone test
Susceptibility test
Corrosion test
Consecutive high-
temperature test 
Heat cycle test
Operation test
Attachment/removal test 

Actual vehicle test 

Bench test 

Basic development
1. Engine mock-up test
2. Visibility test (water, air)
3. Modal test
4. Noise vibration test 

Practical test
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