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NUMERICAL STUDY FOR COOLING CAPACITY IMPROVEMENT
OF ENGINE ROOM ENCLOSURE SYSTEM

Y.S. Bae,*1 G.J. Yoo’ and HK. Choi’

In engine room, proper enclosure system is preferable for reducing noise level but the enclosure system in the
engine room causes bad influence on cooling performance due to poor ventilation. Cooling efficiency of the
enclosure system can be improved by varying fan speed and proper flow path for ventilation. In this study,
numerical analysis is performed to assess cooling effect of the enclosure system using finite volume method. The
RNG k-& model is adopted for turbulence model along with heat exchanger model and porous media model for heat
exchanger analysis, and moving reference frame model for rotational fan. Verification result shows reasonable
agreement with experimental data. Analysis results show direct effect of velocity and temperature distribution on
cooling ability in the enclosure system. Enclosure system of case B shows high heat transfer coefficient and has the
smallest area ratio of opened flow passages which is good for noise level reduction.
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Fig. 1 Schematics of engine room
7FakSAT 1],

B Al A Alzge] A ide S AlAE
ohe mgoz WSS W] dd daY NS 5
sk 243,

2. R A|AH
NeF=s vEplAT

Fig. 1o 7 it -z dig
S EARSIRBIAERS RS I

W= AN

22 HEY, A 59 A48}
1A 7](Radiator), 2F7](Inter Cooler, Charge Air Cooler), £
FYZ71(0il Cooler) 2 F71%3}7](Air Conditioner) <] T
oF
il

=
At QA Aolo] MAIsIo] qirk. Mol AAF
o A PN Ak B A AR Y

e Y I4E AT o= A URE =892
A sl frEE Tl oFE frEEh & AelA
= Al Azsde] WAES Bk 18] Aol wa
s Aee oFE Ad9HA REE=S Fig 19] A-A'Y} B-B'
o] Aaleo] AL Tel e 98 AAsh 2
AR A0 e WA s BAlRel dlrk
ol BARS ek sdatd Ade AuEel A7)
SRR
Table 1 Area ratio of flow passages

Case A-A'(%) | B-B'(%) | C-C(%) | D-D'(%)

Case A 100 100 13.05 9.09

Case B 22.23 2223 11.81 4.66

Case C 22.23 100 11.81 4.66

Case D 531 100 11.81 4.66
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Table 2 Boundary condition for computation
Section Boundary Condition Value
Ambient Pressure inlet latm
Engine Heat flux 444 w/m’
Heat Porous media
Exchanger Heat exchanger model
Fan Moving reference frame 1000~4000rpm
Wall Wall No-slip, Adiabatic
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(c) Case C

(d) Case D

Fig. 2 Different arrangements for enclosure system : [[] noise insulated wall, [l opened flow passage
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Fig. 4 Comparison of inflow air temperature

Fig. 3 Comparison of inflow air velocity
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Fig. 5 Velocity distributions (1500rpm)
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(d) Case D

Fig. 6 Temperature distributions (1500rpm)
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