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Study of Flow Analysis

of a Mid-size Vehicle in an Engine Room

Dong-Ryul Lee

Flow distribution of a mid-size vehicle in engine room was investigated numerically to analyze the

The data analyzed are

flow performance of given design cases in a front body of the mid-size vehicle.

the mass flow rate at the upper and lower openings, in the radiator, and the degree of non-uniformity of

It is presented that the shape of the front end and the

the velocity field at the inlet of the radiator.

presence of the undercover greatly affect the flow fields, therefore, the flow performance.
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Table 1. Modeling coefficients of turbulent

dissipation rate equation
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Table 2. Front shape of a vehicle
CASE 1|CASE 2|CASE 3|CASE 4|CASE 5
oA X X 0 0 0
i I B 0 0 X o] 0
Wy ol AFFE O 0 0 X 0

O : A%, X @ Ha)

Fig.1l Total grid of vehicle body
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Fig.3 Schematic of front shape of a vehicle
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Table 3. Coefficients of Viscous and Inertia

Resistance on a Condenser

BEARAT | BEAIAF

9x10° 30

9x107 3000

Table 4. Coefficients of Viscous and Inertia
Resistance on a Radiator

r

HAEAZAT BAZAT

2.3x 10° 30

2.3x 10 3000

Table 5. Input data on a cooling fan

fo f1 fz

R Ry 92.4 -9.54 —1.546
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2, 3, 4

Fig. 4a Velocity Vectors Colored By Velocity
Magnitude(m/s) (Casel)

Fig. 4b Velocity Vectors Colored By Velocity
Magnitude(m/s) (Case2)

Fig .4c Velocity Vectors Colored By Velocity
Magnitude(m/s) (Case3)
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Fig. 4d Velocity Vectors Colored By Velocity
Magnitude(m/s) (Cased)
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Fig. 5b Contours of Static Pressure (pa) (Case?2)

Fig. 4e Velocity Vectors Colored By Velocity
Magnitude(m/s) (Caseb)
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Fig. 7a External flow field :@ Velocity Vectors Table 6. Final results of flow analysis in a
Colored By Velocity Magmtude (m/s) vehicle engine room
(Cased) CASE1 | CASE2 [ CASE3 | CASE4 | CASES
A Y AT7RE 1 0.716 0 2.155 | 1.298
B8t % (0.664)](0.475) (1.430) | (0.862)
32(’”“ 1 1.173 | 1.405 0 1.184
Eass 5% {1.060) | (1.243) | (1.489) (1.256)
gjoolelE 1 0.972 | 0.818 | 0.873 | 1.141
Ex13t= & |(1.587)(1.543)[(1.298)[(1.386) [ (1.811)
AW =2 1 0.955 | 0.735 | 1.028 | 1.239
SYHE 5% ](1.724)](1.718) | (1.489) ] (1.430) | (2.118)
HFYE 0.274 | 0.253 | 0.589 | 0.572 | 0.333

Fig. 7.b External pressure field : Contours of ‘
Static Pressure (pascal) (Caseb) (B3¢ A fEFolm v 9 & kg/sec)
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