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Optimization Design of Acoustic Property for Engine Intake
System Based on GT-Power
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Abstract The noise of engine intake system which has a great inpact for the noise in
car body, is one of the nost i nportant noi se sources. Inthis article, based onthe software
of GI-Power and t he acoustics theory of pipe, the paranetric optinizati on of engi ne intake
systemfor acoustic property was studi ed. The new net hod about the optinization design of
engi ne i nt ake syst emwas i ntroduced. And al so t he net hod di scussed i n thi s paper can reduce
the cost on research and shorten the ti ne of devel op newproducts. Inall, it has a great
signi ficance for power engineering.

Key words: Engine; Intake System Acoustic property; Qptimization; GI-Power

0.

“ K GT-Power

1/4 GT-power

[



2011 CDAJ China
2 [2-4
2.1
211 GT- Power
GT-Power
GT-Suite (GT-Fuel GT-Cool GT-Drive )
GT-ISE GT-Suite
1 GT-Power
1 1 GT-Power
1
L 4 1 73" 80(mm) 1.33L  6000r/min  57.5kW
2.1.2
2
GEM3D 3
GT-Power 1
2 3
2.1.3



2011 CDAJ China
b. 25°C 97. 4kPa
C. 1000mMm 100Mm

45°
2.1.4
GT-Power 4
1200r/min  6000r/min

110

SR /dB (&)

20
0 : g : - g d
1200 2000 2800 3600 4400 5200 6000
BENNFEE/ (r/nin)
4 5
2.2
2.2.1
3
6000r/min
Head Acoustics
B&K 5
2.2.2
1600r/min
4 g  BEES - SeE
1600r/min . ﬂ/z/g
4 = &
6000r/min g 50 [ A
4 L
1200 2000 2800 3600 4400 5200 6000
6000 SEEE (/i)
r/min 2 6



2011 CDAJ China
3
3.1
311
7 TL 1
S, 1, f f
é 5u
A R
é cml. =+u
€ ¢5g U 1
TL =101 el+§ﬁ— u
gé gi _ r = l:|
< 5 & ¢f f=u
e —u
El? i EEERTEE g E Q,H
4 1600r/mn4 f 106. 7THz
f f 4
1
ST I,
S v =pfe D
s, =pd’fa d
3.1.2 DOE
3 106. 7THz
D d
1, 2
2
1 2 3 4 5
80mm 90mm  100mm 110mm  120mm
5mm 7.5mm 10mm 12.5mm 15mm
30mm 35mm  40mm 45mm 50mm
GT-Power 125 4
4 Loncs 2
D \
L,as =88.5597 - 1.0063d - 0.8147(6V / p)*'*- 0.0795l, - 0.9725d (6V / p)*'° - 0.1482dl, +0.0897I, * 5

(6V / p)'* +0.1482d2 +0.4149(6V / p)>'® +0.016512 +0.2628d° +0.3233(6V / p) +0.0045|?



2011 CDAJ China

3.1.3
XT = [Xl’XZ’XS] = [d’ D’IC]
4
F(X) =min L, (X) 3
F(X)
i5£d £15
180 £ D £120 4
130£1£50
2 4
d =15mm D =119.2mm | . =49.84mm D =119.2mm
V =886803.5mm?
3.214
3.21
1/4
/ //\\
1/4 8 1/4 2
TL 5 S S,
1/4 L 1/4 8 14
/
é 520
TL =10 |gé1+i€%[ss * tan <m0 | 5
g 4e I g
4 6000r/nin2 f 200
1/4 5 1/4
3 S 1/4
S, 1/4 L
1/4 S, =/md} d, 174
3.2.2 DOE
31 1/4

6000 r/min 1/4 d, L
174 3



2011 CDAJ China

31/4
1 2 3 4 5 6
4 13mm 14mm 15mm 16mm 17mm 18mm
va 425mm 428mm  431mm 434mm 437mm 440mm
GT-Power 36 2 1/4
9 2 L pA-2

Lonr =95.219- 0.299d, - 0.029L+0.013d, L - 0.023d,” +0.036L% +0.01d,’ +0.006L°

3.2.3
1/4 2 Lon-z
db,, TL.o LA
Lo
X"=[d,,L] c
6 7 1/4 10
0 1/4 L= 433.3mm d,
L 2 L
2 L 0 2
1/4 L =433.3 mm 198 Hz 6000 r/min 2
1/4
1/4 0 1/4 1/4
L 4333 mm d, 1/4 d,
2 9 2 d,
d, d, 18mm
95.5
= 95.4 —E =
B 95.3 5 .
%952 %

%95.1 .
a5 e

20 440

1.5 15455 432.5
B#®.mm B, mm

914

1/4



2011 CDAJ China

3.3
1/4
11 1600r/min ,\80 [ — BEEE — BRE o
%70 , _ W
6000r/min & P
| o
3200r/min 50 ' ' ‘ ‘ ' '
1200 2000 2800 3600 4400 5200 5000
BENNEEE/ (r/nin)
11
1/4
4
Gt-Power
1/4
Gt-Power
1/4
[1] : (M. 2006
2006 5 67-70

[2] : [J].
[3] Sephen Massey & Paul S. Mbdel | y Exhaust Systens Usi ng he- D nensi onal Met hods [ J] .

SAE 2002- 01- 0005
[4] Benzhu Liu & Masahiro Meno . A Sudy of a Dual Mde Miffler [J].SAE 2003- 01- 1647



