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A Numerical Study on Automobile Interior Environment
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ABSTRACT: The latest cars give much importance in the role of HVAC system that con-
trols the environment of the area for passengers more than just basic capability. In this study,
we drew the automobile interior as three dimension and arranged a method of numerical
analysis on HVAC environment in the automobile interior -displaying air current distribution
and temperature distribution through simulation of the automobile interior on the ventilation
volume and outlet area. The aim of this study is to develop the estimated method for HVAC
environment in the automobile interior. Results of numerical analysis, to cool automobile in-
terior needs more considerations if thinking cheerful surroundings of automobile interior air
but the more magnitude of outlet is small, the more cooling capability is excellent and reali-
stic countermeasures about a realistic geometry and boundary condition.

Key words: Automobile interior(AH&3 A Wl), HVAC system(F & A2 "), Cooling capability(\d
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Fig. 1 Geometry of automobile interior model.

Fig. 2 Grid of automobile interior model.
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Fig. 3 Magnitude of velocity at inlet vel.=0.7
m/s, Y=0.32 m, outlet area=0.008 m’.

Table 1 Given conditions and initial conditions

Inlet and outlet area Inlet cond Outlet cond Initial cond [C]
Inlet (ea) Outlet (ea) Velocity [m/s] |Temperature [C] '
0.008 m” 0.004 m’ : ‘;77 15 Static pressure 65
2 2 0.7 .
0.008 m 0.008 m 347 15 Static pressure 65
2 2 0.7 )
0.008 m 0.016 m 347 15 Static pressure 65
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Fig. 4 Magnitude of velocity at inlet vel.=3.47
m/s, Y=0.32m, outlet area=0.008 m’,
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Fig. 5 Velocity vector at inlet vel.=07m/s, Y
=0.65m, outlet area=0.008 mz.

Fig. 6 Velocity vector at inlet vel.=0.7m/s, Y
=0.32 m, outlet area=0.008 m’,
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Fig. 7 Velocity vector at inlet vel.=3.47 m/s,
Y =0.65bm, outlet area=0.008 mz.
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Fig. 8 Velocity vector at inlet vel.=3.47 m/s,
Y=0.32m, outlet area=0.008 mz.
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Fig. 9 Temperature contour at inlet vel.=0.7

m/s, Y=0.32m, outlet area=0.008 m’,
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Fig. 10 Temperature magnitude on the fore-
head, knee and foot.
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Fig. 11 Temperature contour at inlet vel.=3.47
m/s, Y=0.32m, outlet area=0.008 m’,
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Fig. 12 Temperature magnitude on the fore-
head, knee and foot.
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Fig. 13 Temperature contour at inlet vel.=07
2
m/s, Y=0.32m, outlet area=0.004m".

Fig. 17 Temperature contour at inlet vel, =347
m/s, Y=032m, outlet area=0.004 m".
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Fig. 14 Temperature magnitude on the fore-
head, knee and foot.

Fig. 18 Temperature magnitude on the fore-
head, knee and foot.
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Fig. 15 Temperature contour at inlet vel.=0.7

Fig. 19 Temperature contour at inlet vel.=3.47
nv/s, Y=0.32m, outlet area=0.016m’.
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Fig. 20 Temperature magnitude on the fore-
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