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The Optimum Design for Low Noise Intake System using
Robust Design

Jae-Eung Oh, Kyung-Joon Cha, Chung-Un Chin, Ick-Sung Choe and
Jung-Yoon Lee

ABSTRACT

Recently, the regulations from the government and the concerns of people give rise to the interest
in exhaust and intake noise of passenger car as much as other vehicles. In these demands,
performance prediction software was developed in the previous study.

In this study, Robust design was used for improving the noise reduction capacity of intake
system with the performance prediction software. On the basis of the existing design, length and
radius of each component that was thought to effect to capacity of intake system was selected. At
first factors are arranged by using Lis table of orthogonal array and then optimum value can be
obtained by Lie table of orthogonal array.

LM E 7 28 %aih 500Hzol 3] A3
e £8¢ 3 Auel RYee FYsol ¢
23] Qg oy Agol BF @Alol Zu  AANA EARE F) Wl ojd i iy
91 god Wy 7EE Zas8n glof 2z ) WasnLow
FEFYOR 2ot AFAY FE4ol H%
Atk 228737129 % AR =29 A9
o] 7]&X7} 65~75dBE #H¢Fgo 2N o|d o
o A% Aevle HAE $¢ AL

A%l 2792 Q. A5 £89 Fa 29
o';\‘l —)l\—golcq X '6' %7]—&\*%% —;T?:t&i%o i 'ol&crni(od
™, > ' ’
‘%_“3 29U B8 ¥4 A FAFE HAsE T s

Fa9oz @7yl 5 rh,
Fig. 1 Overview of a intake system
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E(uagaza) | 13 | 060 | 0,75 | 0.90
F(azaxz) | dz | 0052 [ 0.065  0.078
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Table 3 Lg(2x37) orthogonal array table

[Experiment or .
NO. AIBIC %0 E | F | data ]
1 0ojo0loj0j0|0 »
2 o0 1|1 |1}1 »n
3 0 02222 ¥
4 0/170;0 11 Y4
5 o1 |tj1,2) 2 ¥s
6 o|1(2|21010 Vs
7 02101102 y1
8 021,210 ¥8
9 0|22/ 0]2]|1 ¥o
10 ‘1010221 Yo
1 170 1101072 yu
12 1, 0:;2;11110 iz
13 1110120 »n3
14 1 1 1 2 0 1 Y
15 11172101112 ¥is
16 1120212 Y6
17 17211020 m
18 (1021201 001 sl

Tablg 4 Characteristic value and S/N ratio

Exp. | overall| S/N | Exp. {overall | S/N
No {of TL | ratio { No | of TL | ratio
1 16615 [3628 1 10 16338 |3604
2 [7B72 3758 11 [ 7942 | 3800
3 | 7781 (3782 12 17117 | 3706
4 9157 3924 13 {8036 |38.10
5 |8384 |3907 14 198.10 | 3983
6 9073 13916 15 [ B78 |99
7 110048 |40.04 16 (10233 | 40.20
8 19008 [39.09 17 1812 |38.19
9 |891 (3837 18 1100.10 | 40.01

Table 4914 +& S/NH|& o83 £ EX&
3 A= Table 59 et

Table 5 ANOVA Table

Source | DF SS___ |Mean Sguare|F-Value
A 1 002452 |  0.024562 0.26
B 2 118324883 | 9162441 95.54
C 2 0.530591 |- 0.265295 217
D 2 0.463280 | 0.231640 242
E 2 3476664 | 1.738332 18.13
F 2 4282543 | 2.141271 22.33

Total 17 ! 27.782547
R®__]099310[S/N Mean| 38553443
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Control factor 5 {evel :
Ala/cq) d | 022 0.242 x
Cagaaz)| di 0.062 0.065 0.078
D{a/czol) I 0.126 0.154 X
E(yagge)| Is 0.60 0.75 0.90
Flugaaz)| da 0.062 0.065 0.078
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Control factor | 0 1 2 3 4 5
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Table 7 Modified Lg(2°x3%x7)
orthogonal array table

Experiment Factor

No. [ATBIE[F[C[D] data |
1 (olojojolojo
2 000111}
3 Joiriojolt|t|
4 011 /1[1]{0[0] »
5 10 2,01 01,
6 |0'2/1][0/1|0 w5
7 00 3]0t 1[0
8 10 3!1[0|0|1L'
9 | 1,0/0[0/0]0 ¥
10 |(1.0]2]2]2|1 o
11 14,0021 yu
12 |1 .4{2 2100
13 (1,5/0 2[011 g3
14 1:5721012]0 4
15 1. 6/0/2]2/0 s
16 |1 6,2 010/1 ¥ |

Table 8ol 2] S/NujE o]&3ld
AA}5HE Table 99 o] vrehdt},

Table 8 Characteristic value and S/N ratio

Table 9 ANOVA Table

Source | DF SS____[Mean Square|F-Value
A 1 0.754750 |  0.754750 1.91
B 6 |12.780886 | 2.131648 32.32
C 2 0.134004 |  0.067002 0.4
D 1 0457134 | 0457134 116
E 2 0586211 1 0.293105 1.48
F 2 3505134 | 1.752567 8.86

Total 15 | 1862290
R |097875|S/N Mean| 38477257
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Eﬁg’ o(:;er’lqlﬁ g{g Eﬁg‘ og'fer’la‘lg r?lﬁj) Table 10 Optimum Specification of a intake system

1 64.18 | 3614 | 9 70.00 | 3690 Outlet Air- Inlet

2 75.79 | 3759 | 10 | 7369 | 37.35 pipe Cleaner pipe

3 8265 | 3835 11 | 9449 | 3951

4 | 8367 | 3845 | 12 | 91.02 | 39.18 Length 0.64 014 | 0%

5 9151 13923 | 13 | 102.83 | 4024 Diameter 0.052 0.242 0.052

6 8095 | 3816 | 14 | 7963 | 38.02

7 | 9L18 | 3920 | 15 | 10078 | 40.07 AN 7o HH2AE Hestel F714 4% A7)
8 8594 | 3868 | 16 84.62 | 3855
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