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Development of the A/C Performance Prediction on the Actual Vehicle

R A At H 1l W HE R K ¥ &
Tomohiro SUDO Motohiro KITADA Hideo ASANO Takahiro MIZUNO

Recently, it is required that A/C (Air conditioning) performance prediction technology imports the accuracy in the
state assembled to the actual vehicle.

This paper is described to calculate the under hood simulation paying attention to the condenser, which is easy to
be affected by the actual vehicle. Considering these results, the distribution of wind velocity and temperature in
front of the condenser are calculated. The condenser performance considering these distributions is predicted, and
then the temperature of the A/C outlet is predicted by using the balance calculation of the condenser’s performance
and refrigeration cycle.

Consequently, we developed the predictive system of the A/C performance on condition the actual vehicle.
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Table 1 Calculation condition

Item Calculation setting
CFD STAR-CD
Mesh type Tetrahedral

Number of mesh 3,500,000

Flow condition Steady/Incompressible flow

Multidimensional second order

hem . .
Scheme accurate differencing scheme

Turbulence model | Standard k- € turbulence model

e Inlet : 0.05m/s (constant)
Boundary condition | e Outlet : Pressure

e Wall : Log-low

o Wind temp. through the radiator : 70°C
Heating element o Engine block surface temp. : 130°C
(use experiment data)| e Exhaust pipe temp. : 250°C

(take account of convective heat transfer)
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