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A Numerical Study for Performance of Automotive HVAC System
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ABSTRACT: In automotive air handling system, mixing of air streams by the cooler and the
heater affects the comfort of cabin room. In the present study, computer-aided analysis is
done to improve the thermal comfort and for the optimal design of automotive HVAC system.
The simulation software used was FLUENT, and complicate geometries were created by three
dimensional CAD. Air flow volume, air distribution rate and temperature controllability and
temperature differences between upper and lower discharge air are analyzed through numerical
simulation at vent, floor and defrost mode. Also, velocity vector of sirocco fan is investigated
through the scroll housing. The velocity vector magnitude is larger at lower region of fan
than that at any other regions. Recircalation and disturbance of air is relatively high near the
cut-off edge in the scroll housing. By using the results of this study, the time for prototype
production can be reduced and timely decisions can be made to determine initial design di~
rections.
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(a) 3-Pieces type

(b) Semi-center type

THErSS

(c) Center type

Fig. 1 Schematic diagram of HVAC system.
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Fig. 2 Schematic diagram of air discharge mode
at HVAC system.
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Table 1 Analysis results
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(b) Floor mode (c) Defrost mode

Fig. 3 Pressure contour of HVAC system.
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of air volume flow

.| Temp. . Alr
Intake air Mode | Opening | volume
control (m*/h)

Left 122.4

. . | Max. L/Center | 133.7
Recirculation cool Vent R/Center | 135.4
Right 1229

Floor 200.7

Fresh I\;{?c{ Floor | Defrost | 103.2
Side vent| 683

Defrost | 221.1

Fresh I\;Ili?' Defrost| Demist 685
Side vent| 67.0
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(a) 7.5 position (b) 5.0 position (c) 25 position

Fig. 5 Temperature contour of HVAC system at floor mode.
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Fig. 7 Velocity vector of CFD analysis at sirocco fan.
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