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An Application of Volume Rendering Visualization Technique to the HVAC Design
in a Vehicle Cabin
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The thermal flows in a vehicle cabin were visualized to get the flow images using a volume rendering technique for the
flow prediction at the early stage of the vehicle design. The flow computation is based on a Cartesian mesh method to
reduce the turnaround time of the analysis period. AnRVSLIB library developed by NEC is used for the flow visudiza-
tionin remote environment. The time sequential images of the flow behavior is converted to the MPEG1 movies and
observed. The visualization results told us that the differences of the thermal environment in the vehicle cabin under
various conditions. It was found that the present system could predict the temperature distribution in the cabin within
40 hours that is useful for the interior design.
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Fig. 1 The shape of the cabin of a production vehicle. This
rendered image is consists of over 1 million polygons.
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(@) Geometry model with four occupants. (b) Voxel model with 10mminsize.

Fig. 2 An origina geometry model and generated voxel model. For convenience, the upper part of the cabin isinvisible.
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Fig. 3 Theinstrument panel and four ventilating openings viewed
from rear seat. Two openings locate at center and the openings of
the rest locate both sides.
PC 1SDN
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MPEG1 4 15
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2x 104 1.4x 10*
At 0.1
Table 1 Specified velocities for each computed cases.

Opening location  Case A Case B

Left 4 m/s 8 m/s

Fig.3 Center left 7mls 5 mls

Center right 7 m/s 5 m/s

45 Right 4 m/s 8 m/s
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Tablel
CaseA
CaseB
CaseB
15
Fig. 4, 5
CaseB
45
C Fortran77
99.6% SX5(2CPU 8GFLOPS)
3.7GFLOPS 840
666MB, RVSLIB
1704MB RVSLIB
1200MB
15 30000
36 CaseA, B
30 2:1
SGI Onyx2 dmconvert
mpeg
mpeg
1000
Onyx2 1CPU MIPS R10000
250MHz 30 1000
350MB mpeg
7MB 1SDN 10
40
1
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(c) Thetemperature distribution after 15 seconds from the initial state.

Fig. 4 Thetemperature distribution in the cabin for case A. Fig. 5 The temperature distribution in the cabin for case B.
The thermal flow behavior in the passenger compartment is demonstrated. In these rendering images, the color shows the

temperature scale. The color for the highest temperature, i.e. 45 degrees, is transparent. If the temperature is slightly low
from the highest temperature, the color becomes red. The color of blue corresponds to the lowest temperature, i.e. 5 degrees.
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