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Integrated Vehicle Climate Control Modeling

ää Objective:Objective:

To meet thermal comfort, fuel economy, andTo meet thermal comfort, fuel economy, and
emissions targets by using an integratedemissions targets by using an integrated
modeling approach composed of CAE, CFD,modeling approach composed of CAE, CFD,
thermal comfort, and vehicle simulation tools.thermal comfort, and vehicle simulation tools.
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The Modeling Process
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Vehicle Geometry
ää Objective:Objective:  To specify the cabin geometric components.  To specify the cabin geometric components.
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Thermal Boundary Conditions
ää Objective:Objective:  To specify the cabin thermal properties and boundary conditions.  To specify the cabin thermal properties and boundary conditions.
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Thermal/Fluid Cabin Model
ää Objective:Objective:  To predict thermal environmental conditions.  To predict thermal environmental conditions.
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Air-Conditioning Model
ää Objective:Objective:  To design the A/C system based on environmental conditions and  To design the A/C system based on environmental conditions and

thermal comfort feedback.thermal comfort feedback.
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Thermal Comfort Model
ää Objective:Objective:  To predict occupant thermal comfort based on environmental  To predict occupant thermal comfort based on environmental

conditions and A/C design.conditions and A/C design.
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Vehicle Model
ää Objective:Objective:  To predict vehicle fuel economy and tailpipe emissions with A/C use.  To predict vehicle fuel economy and tailpipe emissions with A/C use.
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Feedback Loop
ää Objective:Objective:  To meet thermal comfort, fuel economy, and emissions goals by  To meet thermal comfort, fuel economy, and emissions goals by

iterating the modeling processes.iterating the modeling processes.


