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Abstract : The performance of reciprocating internal combustion engine is a strong function of the air intake system
configuration. In order to improve engine power, it is essential to optimize the air induction system. In this study, a
numerical investigation has been carried out for the three-dimensional flow and pressure characteristics in air intake
system of a large-sized commercial bus. CFD simulations using STAR-CD were also performed to evaluate effects of
intake duct geometry and structure variation inside air cleaner on the negative pressure distribution of overall intake
system. Studies for improving the back pressure distribution have been proposed and quantitatively examined based on

intensive case studies.
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Fig. 1 Computational model
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Fig. 3 Intake duct shape
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Fig. 4 Inner structure variation of air cleaner
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Table 1 Model description

M odel Intake Inner structure variation of air cleaner
name duct Upper guide | Vane | Lower guide
D1 A-shape C-type O O
D2 A-shape C-type O X
D3 A-shape C-type X X
D4 A-shape X X X
D5 B-shape C-type O O
D6 B-shape C-type O X
D7 B-shape D-type X X
D8 B-shape D-type O O
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(b) Vertical section plot

(c) Horizontal section plot
Fig. 5 Velocity distribution of A-shape intake duct
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Fig. 6 Velocity profile of B-shgpe intake duct a the
horizontal section(m/sec)

Fig. 7 Velocity profile of B-shape intake duct at the vertical
section

delol A Msm 7“%41 s5o] £uxo] 938
4 9k Fig. 79] A 58 A Aol

Vs dHel He g

A ot F T F
21 V33V, edol A += |5
o 522 Eheh
312 B7| HE7| HF9 w54

F71 AA7] H5-9] {5 Fig. 89 ‘:7\]5}
LO]A B- BlCClDO]ﬁf 7]-/<]U3]

=
o & %

o 1o

QA
<
=)
D
_{4
N
il
N

a i
o
-{o

L g o
=
[0
=
A
-
4
:'10 uy)

oh = 0 M T

=2
-z
lo ro
1o
Ol OH
N
joi
i
o
o,
A
2o
=)
-
=2
-
o _IZL'
ol rﬂ

o
=
g r
o
£
AL
o
o,

tlo
i
o)
o,
oy ol
N
rr
o
o
o

o
o
o
o -z
I
T |o
it
o
ol
Oft
o
1)
X
12

of
o
I
o
i

oo e i 2

=

oft

ox

Ol

o

H

¥
(g
=

-0,

rE o

19
=
Ol
o
u’
R
B
o
o
o
Ol
o
!
2
N,
B

L
f
forek

o
(2o
!
bt
=
jins
5
H
32
s
T
2

¥
=2
(o,
ol
lo
bt
>

(a) C-typeinner structure with vane and lower guide
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(b) D-typeinner structure without vane

Fig. 8 Airflow pathinside air cleaner
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Fig. 9 Velocity distribution inside air cleaner(D1)
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Fig. 11 Pressuredrop of each component

Table 2 Pressure drop of air cleaner and intake system

Model | APAIC (Ps-Py) AP4s(Ps)[kPa]
name [kPa] Analysis Experiment
D1 1.823 3.075 2.9
D2 1.788 3.034
D3 1.683 2.942
D4 1.243 2.464
D5 1.790 2.896
D6 1.761 2.858 2.7
D7 1.404 2.537
D8 1.535 2.707
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