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The Robust Design of Low Noise Intake System with Experimental
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ABSTRACT

Recently, regulations of the government and 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 with hybrid method was developed at first. Secondly, 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 on
the capacity of intake system was selected. The factors were arranged by using 18 table of

orthogonal array and optimum value was obtained.
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Table 1 Control factors & levels of case [ 07 HA Holx vt thEt zolth AR
Control factot Level GEY F-ovalue’t AT 1] SRR MA =
0 I S 37t EAEA GE ASE F ARl fYdA ¥
< AR At} Fig 10, 112 Zhzte] 799 &
Reso. 1 neck length (042 (0.32
QOutlet hose diameter [0.045 [0.065 |0.085 Table 3 ANOVA table of case I
Inlet hose 1 diameter |0.044 |0056 [0.068  Source|DOR|  SS Mean - |-
— square
p| Position of Reso. 1) by oo 1y A | 1 | 15e4 | 15%-4 | 333
Between A.C and outlet B | 2 | 214e2 | 107e-2 | 23343
E F.AD length 0.065 [0.075 |0.085 C 2 | 3293 | 166e3 35.98
D 2 5.98-6 2.99-6 0.07
F QOutlet hose length 0.21 0.26 0.31 E 2 2 64e-5 1.3%-5 0.29
G| Inlet hose 1 length  [0.158 [0.208 |0.258 F 2 2334 | 116e4 2
) G 2 5.95e-5 2.98e-5 0.65
H Reso. 2 neck radius 0.02 10.03 |0.04 H 9 5.156-3 2 576-3 5617
Total | 17 3.04e-4 1.79e-3
Table 2 Control factors & levels of case II
Level Table 4 ANOVA table of case Il
Control factor Mean
0 1 2 Source | DOF SS F— value
square
A F.AD width 0.08 | 012 A 1 2 00e-4 2.00e-4 17.04
B | Outlet hose diameter | 0.045 | 0.065 | 0.085 B 2 2.15e-2 1.07e-2 1043.2
C | Inlet hose 1 diameter | 0.044 | 0.056 | 0.068 C | 2 | 523 2.6e3 254.90
D | Inlet hose 2 length | 008 | 01 | 012 D | 2 | 1004 | 50065 479
E 2 0.00e-4 0.00e-4 0.76
E F.AD length 0.065 | 0.075 | 0.085 P 2 160-3 80064 76.54
F Outlet hoselength 0.21 026 | 031 G ) 1.2¢-3 6.00e-4 59.23
G | Inlet hose 1 length 0.158 | 0.208 | 0.258 H 2 5.6e-3 2.8e-3 272.54
H | Inlet hose 2 diameter | 0.04 | 006 | 0.08 Total | 17 | 30de-2 | 1793
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Table 5 Optimum value of case I

Control factor Initial |Optimum
A Reso. 1 neck length 0.42(0) | 0.32(1)
B Outlet hose diameter 0.065(1) | 0.045(0)
C Inlet hose 1 diameter 0.056{1) | 0.044(0)
D Position of Reso. 1 01(0) | 0.05(1)
Between A.C and outlet
E F.AD length 0.075(1) | 0.065(0)
F Outlet hose length 0.26(1) | 0.31(2)
G Inlet hose 1 length 0.208(1) | 0.258(2)
H Reso. 2 neck radius 0.03(1) | 0.04(2)
Table 6 Optimum value of case II
Control factor Initial | Optimum
A F.AD width 0.08(0) | 0.12(1)
B| Outlet hose diameter 0.065(1) | 0.045(0)
C| Inlet hose 1 diameter 0.056(1) | 0.044(0)
D Inlet hose 2 length 0.1(1) 0.08(0)
E F.AD length 0.075(1) | 0.085(2)
F Outlet hoselength 0.26(1) | 0.31(2)
G Inlet hose 1 length 0.208(1) | 0.258(2)
H| Inlet hose 2 diameter 0.06(1) | 0.04(0)
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Fig. 12 Optimum simulation of whole intake
system
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Table 7 Optimum result Muffler”, John Willey & Sons.
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