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Environmental background 

● More attention paid to fuel consumption 
used for comfort and safety

● Significant Difference between Energy 
consumption and Fuel consumption

● Different method of measurements
hAt the test bench (stabilized or dynamic)
hIn the Wind tunnel (stabilized or dynamic)



Transient phenomena background 
● How much time the system needs to be in 

realistic stabilized and optimized conditions



Approach for European conditions 
● Matrix of tests for test bench
Based on:
- NEDC cycle
- European climate conditions

Testing points are selected:
- to cover the operating map
- to have reference values



Test bench tests 
● Type of test benches

● Type of tests

- 2 independent air flow tunnels
- 1 compressor stand (variable speed)
- Simulation of NEDC cycle possible
- Full data recording system



Test bench results 
● NEDC cycle results at 35°C

614 WSteady state weight calculated average value 646 W



Test bench results 
● NEDC cycle results at 30°C

Steady state weight calculated average value 572 W 540 W



Test bench results 
● NEDC cycle results at 25°C

486 WSteady state weight calculated average value 523 W



Test bench results 
● NEDC cycle results at 20°C

Steady state weight calculated average value 432 W 414 W



Climatic Wind Tunnel results 
● Transient result



Results understanding
● Coherence between bench and CW Tunnel



Model use to check data coherence

● Compressor & Refrigerant Mass flow Model

Models are used to:
- check coherence of data recording
- to have good analysis of dynamic situation



Conclusion
● If the A/C system is well controlled with 

short time response
hno big effect of transient on energy consumption

● Behind energy consumption, fuel 
consumption remained strongly influenced 
by to engine type and management 
(including dialog with A/C system control)



Next steps
● Check on R134a systems based on summer 

test results

● Check on R744 systems with special 
attention to the system reactivity

● Find a criteria and reference tests to decide 
when the system is well controlled enough
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