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Configuration of Roof Box
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Abstract In this study, the flow analysis around vehicle was carried out on various kinds of roof box
models installed at the roof of vehicle. Through the analysis of fluid flow and pressure, we investigated
which model was more suitable for driving. The four types of models were designed with their
respective shapes of models 1, B, § and v, and the driving speed of car was set as 20 m/s. It was
confirmed that the pressure for model B became greatest compared to other models. And model & has
the lowest pressure among all models of roof boxes by installing a canoe with the structure for cable
type. As the design data with the durability of roof box obtained on the basis of this study result are

utilized, the esthetic sense can be shown by being grafted onto the car body at real life.
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Fig. 1 Study models
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Fig. 2. Models with air volumes
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Table 1. Numbers of Elements and Node and Meshes 2o g Aute] RS X1 A% XS R3Ysc)

of Model 1, 2, 3 and 4

Elements Node

Model Number Number

Model 1 122458 24410

Model 2 124975 25135

Model 3 125133 25268

Model 4 130144 26329
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(d) Model 4

Fig. 3. Boundary conditions of models
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Fig. 4. Contours on flow velocity vectors of models
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Fig. 5. Contours on flow velocities of all models
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Fig. 6. Stream lines of all models

Fig 7 9 Fig. 82 7] Al isiA ko] A=
ol i3l Tade® UERd 1Sl 37k B
4 wl A G2 apge] SRR gl A ) o
o] UEl= A& 1% = 9ltk Z47+] Model 114
£ 255.173Pa, Model 2014+ 254.40Pa, Model 3°1
A= 262.671Pa0] o] o] Vel RS gR1E
= 9tk Model 1, 2 2 39] 37px] RelE9] QFRLEo A
254Pacl| A 263Pa4o]oﬂ 714 ko] A= e}
s Ag e 4 A

(a) Model 1



o
2

tg FHolM ] fEd B 83 A7 103

(b) Model 2

(¢) Model 3

(d) Model 4

Fig. 7. Contours on flow pressures of models
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Fig. 8. Contours on flow pressures of models

Fig. 80l 2k S3b-ell A Abg Tl 2714
ol Wi shejo] A7) Fis Sados e
Folth. Model 1¢l4= 255.168Pa, Model 2¢l141=
254.4Pa, Model 3°01A1+= 262.654Pa® ] ¢+ o] 1}

£
M

1S gHelel = Atk Model 1, 2 2 39] 37}
254Padl| A 263Paifolol] F7)Ad ¢telo]
U= 28 gl 4= gt Fig. 7, Fig. 8
QPR A 7 e ¢t o] Yehdtt

o=

lo & rlo o

fu

2ot

rlo
ofl
ol

s s
| e | =
Prowsunm [
(a) Model 1
frssss ]
LIN - T] 10 Fow
ramaz LA ALY
e oo
e —
ey i
gt g
Shvde et
Fa sy o mos
ALE RN 2 sa3
e P
e sy
ot
(b) Model 2
T
o =
11281 11281
L] L]
L] L
LER S LESLY
s anse
A a3
1811 1a11
ot B
RELH] 1812
3224 “3x2a
-4 nda 4 B30
1Pa) Pw]
(c) Model 3
o el -
LAR S 1708
g poptt
05 405 LELES
&7 308 8320
ARATY o524
40035 2720
A2 T4n o831
24 581 <0 as
18,374 -2 eaz
a187 4 ann
0000 8 Iha
(L] (L]

(d) Model 4

Fig. 9. Contours of flow velocities on planes of front,
middle and tail of models
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