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Abstract

The changes of flow field and temperature field of underhood before and after the closure of the back
door opening of a bus engine cabin were studied by the numerical simulations and experiments. The
results indicated that after the closure of the back door opening, there are no notable changes of the flow
field inside the engine cabin. In addition, the closure does not lead to the decrease of the cooling
capacity of the cooling system. However, the temperatures near the former opening of the back door and

the clutch increased slightly. Nevertheless, the closure of the opening of the back door cannot cause

adverse impact to the performance of the bus.
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door before and after closure of back door opening

(a) JFRETTAM (b)) FEATTZM

DL A5 SR AT I, EL D DR B 1 B P e KU e 5 Y
IS SO IR 2 R B 1278 A X R Bl AL AR i
B HAER A KRR

BT B2 Ja e 11 JF B 3 T i IS & s pL e
A I AR A2 A . NI AT LU M %% 20 XU
Ja 75 U 84 A2 b, e sl L AUE # s 7 B 4
HUBR 22 I BE - B R A e A 2 35 A8 AL, (EAE AR 1] £ 1]
Jei i JEE I N ) 2 P R AL Dl /1, 3k 2R W e 1)t PAT 4t
FHIX P AL 52 S0 25 SR M AL /0N | 3 J3E K Bk 55

12 Bim & Ja i 11 JF 1 01 5 & sl BILAR i o
F R IR . BT AT B A e B i 3R
WAT T, A A RE AU AL R B A B 30 il T i
Jes IR R Jaf AT D Dok 8 1 % A DU T A AR R T i
i S BT S

&t

(1) KB HLAG A Y 25 0 3 32 B2 32 & sl pLve 20
JRURES R4 D G T 10 RS B TN O 3l 8 R R /1 o



36 7SS A1 M = S 20124

44.6 il 37.0 —o— B A
444 p l}ﬂ}“i 303 — B G
o a2 s O 355
2440} 233
o= [ =5 34.0
w4338 335
436 Bop, y ¥
R L T 0 10 20 30 40 50 60 70 80
0 10 20 30 40 S0 60 70 80 WA
AT ()
@ 355
ar BT 35.0
40 | —o— LY :
39t = HHe j\ 34.5
© 38
T3t —5 34.0
360 335
=30t 33.0 ,
3L
33 F ) 0 10 20 30 40 S50 60 70 80
32t : & A5
0 10 20 30 40 S0 60 70 80 (b)
WA —o— B AT
45.0 . o
® sast g M
- 440
e —o- 2l Q435
47 [ 2= = 15(5)
Q46 ¢ A7 % 420
w45 41.5
I8 44 | 410 . L . . . . 2 \
43 F 0 10 20 30 40 30 60 70 80
a2t i : WRAST
4L . . . s s . . ) ©
0 10 20 30 40 50 60 70 80
W)Y P12 JE T 3B P 2 Sh AT A s 25 i 5 2 1 i 2%
© Fig. 12 Changes of temperatures of antennal region
K11 8 0 S X sh LA T Es of engine compartment before and after
A 2 5 v B AR A il 2k the closure of back door
Fig. 11  Changes of temperatures of intermediate (a) A/ LT (b) BEHRIELT (o) BeaHa LT
section of engine compartment before and after A =y 4 w .- N .
& P ¥ I I 22 2B AR AR /N, BEBH & Sh LS AE 1T T 1 & A
closure of back door opening § N .
BA RS R HRE ) .

(a) BWEIREE T (b)) REMWAEZET  (¢) MBSV R X ‘ .
) ERIMTAOEM G, ERITEA D4 EE

M XA A B Ak E A I B S PR AR e 2 AR R A L T (R Sl BIL R I T R A A R DR
AR TE A I AR A A4 8 T i R SR . SR B, O S PR S e A BR8N AR Al
(2) BB RTIIT DB G, B 2E & AaxE F R AR A R .

& £ x Wt

1 Franchetta M, Suen K O, Williams P A, et al. Investigation into natural convection in an underhood model under heat soak
condition[ C]. SAE Paper 2005 — 01 — 1384, 2005.

2 Franchetta M, Bancroft T G, Suen K O. Fast transient simulation of vehicle underhood in heat soak [ C]. SAE Paper 2006 —
01 — 1606, 2006.

3 Yang Zhigang, Bozeman Jeffrey, Shen Fred Z, et al. CFRM concept for vehicle thermal system[ C]. SAE Paper 2002 —01 —
1207, 2002.

4 BOUHE BRI S AN R S AL N IR B 5 LT ] b E LR AR, 2008 ,19(17) 22 138 ~2 141,
Zhao Youqun, Zhang Haibin. Simulation analysis of car flow field with underhood and ground effect[ J]. China Mechanical
Engineering, 2008, 19(17):2 138 ~2 141. (in Chinese)

5 HERGHEN. G LS PG N IR S5 A R PERCE AL S [T ] DO LR A 2 4 S B o 5 AR AR, 2010,
34(6):1133 ~1137.
Xiao Guoquan, Yang Zhigang. Simulation on vehicle underhood thermal management system[ J]. Journal of Wuhan University
of Technology: Transportation Science & Engineering, 2010, 34(6) :1 133 ~1 137. (in Chinese)

6 Timothy P N, Sunil K J. Improving truck underhood thermal management through CFD[ C]. SAE Paper 2002 — 01 — 1027, 2002.

7 Vivek K, Sachin A S. Underhood thermal simulation of a small passenger vehicle with rear engine compartment to evaluate
and enhance radiator performance[ C]. SAE Paper 2010 - 01 —0801, 2010.

8 Papageorgakis G C, Assanis D N. Comparison of linear and nonlinear RNG-based &k — & models for incompressible turbulent

flows[ J]. Numerical Heat Transfer Part B, 1999, 35(1) .1 ~22.



