NGHIEN CU’U - TRAO BOI

NGHIEN ClrU TIENG ON KHi PONG BEN TRONG XE OTO
RESEARCH ON AERODYNAMIC NOISE INSIDE A CAR

Hoang Thi Kim Dung
Truong Co khi, Pai hoc Bach khoa Ha Noi

TOM TAT

Tiéng on khi dong la tiéng on c6 nguon goc khi dong gdy ra do hinh dang ciia vt thé. Bai
bdo nghién ciru mé phong sé tiéng on khi ddng bén trong xe 6t6 sir dung phan mém ANSYS két hop
v6i phan mém ACTRAN. Két qua cho thdy ¢ téc do chuyén dong 100km/h, tiéng on khi dong bén
trong xe nam trong khodng 35-75dB. Pdy la mirc cwong dé dm nhé khong anh huwéng nhiéu dén
nguoi lai va hanh khach trong xe.

Tir khoa: Tiéng on khi dong; Nhiéu dong dp sudt ém ¢ thanh; Nhiéu dong dp sudt réi ¢
thanh; ANSYS; ACTRAN.

ABSTRACT

Aerodynamic noise is noise with origin of aerodynamic caused by the shape of the object. This
article studied the simulation of aerodynamic noise inside a car using ANSYS software combined
with ACTRAN software. The results showed that at a moving speed of 100km/h, the aerodynamic
noise inside the car was in the range of 35-75dB. This was a low sound intensity level that did not
affect the driver and passengers in the car much.
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1. GIOI THIEU

Tiéng on c6 ngudn goc khi dong trén
cac phuong tién giao thong 1a linh vuc rt duoc
cac nha khoa hoc quan tam nghién cuu [1-3].

Khi xe 6t6 chuyén dong, cac dong chay
khi dong xuat hién. Khi dong chay nay chay
qua cac vi tri khong lién tuc hay c6 hinh dang
phurc tap s€ gay ra su nhiéu dong ap suét tao
nén cac dong chay réi. Cac dong chay rdi nay
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gdy ra nhiéu dong ap suit tac dong lén cira s6
xe (Wall Pressure Fluctuation — WPF) tao ra
dao dong cho cau trac déo-dan hoi cua cira sd
xe sinh ra tiéng dn bén trong xe [1].

Bai bao nay nghién ctru am khi dong
bén trong 6td két hop phan mém ANSYS va
phan mém ACTRAN dé xir Iy két qua 4m thanh,
khao sat am khi dong xuat hién bén trong xe va
danh gi anh hudng cua tiéng 6n khi dong dbi

vo1 nguoi l1ai va hanh khach.
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2. TIENG ON KHi PONG BEN TRONG
XE

2.1. Co ché hinh thanh tiéng 6n khi déng bén
trong xe

Hinh 1. Sy hinh thanh am khi dong bén trong xe
oto

Hinh 1 trinh bay céc hién tugng xay ra
trén xe va co ché hinh thanh tiéng on khi dong
bén trong xe. Chi tict gom:

- Dong rdi 1 ngudn cua tiéng 6n [1-3]:

+ Céu tric xody cta dong chay sau
guong chiéu hau la ngudn gay tiéng on khi
dong;

+ Tiéng dn bi anh huong boi sy hién
dién cua ctra s6 hinh thanh nhiéu dong mirc ap
am ¢ tuong (Acoustis Wall Press Fluctuation —
AWPE, 1a);

+ Tiéng 6n dugc truyén cuc bd thong
qua cua so (1b).

- Dong r01 cing gay ra sy thay doi
nhiéu dong ap suat roi ¢ tuong (Turbulent Wall
Pressure Fluctuation — TWPF): diéu nay gay ra
rung dong trong cau trac déo-dan hoi cua ctra
sO.

2.2. Mo phoéng bai toan am khi dong bén
trong xe

Hinh 2 thé hién qua trinh mo phong bai
toan am khi dong bén trong xe két hop phan
mém ANSYS Fluent va phan mém ACTRAN.

Dau tién, phan mém ANSYS Fluent duoc sir
dung dé mo6 phong, xuit ra cic gia tri ap suét
trén bé mit ctra sO, van toc khi xung quanh 6t6.
Tiép theo, phan mém ACTRAN xtr 1y cac gia tri
thu duogc tir Fluent, ap dung mo hinh dao dong
am hoc trong ACTRAN dé dwra ra 4m thanh bén
trong xe. Vi bai toan &m khi dong bén trong
xe hién tai, ta chi xét dén sy thay ddi cua ap
sudt bé mat ctra s6 dé tinh muc ap 4m & tudng
AWPF do cic cau tric xoay va mirc nhidu dong
r0i & tudng TWPF hinh thanh do rbi.
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Hinh 2. M6 phong bai toan am khi dong
3. KET QUA

3.1. M6 phéng bang Fluent

<

a. M6 hinh mo phong

b. Mién tinh todn trong Fluent
Hinh 3. M6 hinh mo phong

Mo hinh xe nghién ctru dugc trinh bay
trong Hinh 3a, mién tinh todn duoc trinh bay
trong Hinh 3b. B gidi trong bai toan Fluent
duoc cai dat voi:
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- LES, dong khong nén dugc;
- Budc thoi gian: At = 0,0001s;
- Xuat dir liéu theo tirng budc thoi gian.

Nhu viy, két qua cua bai toan Fluent
cho ta truong phan bd ap sudt dé tinh toan
TWPF tai cira s6 (Hinh 4) va sy thay doi van
téc xung quanh cira s6 dé tinh toan ngudn 4m
khi dong (str dung trong tinh toan Lighthill [1])
(Hinh 5).

Hinh 4. Ap suat roi va cham vao cika so

Hinh 5. Truong phdn bé vén toc

3.2. Tinh toan ap am AWPF

AWPF phan giy ra tiéng 6n boi rdi va
truyén dén cua so (Hinh 6).

MNgudn &m kb :‘!';,-"l:

Hinh 6. AWPF
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Hinh 7. Tao lwoi AWPF
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Hinh 8. Ap sudt am ving nguon

Tinh toan am hoc cho ludi am hoc
AWPF (Hinh 7), ta c6 4p sudt 4m & ving niy
(Hinh 8). Tiép theo, ta tinh toan ap suit am
AWPF trén ctra s6 (Hinh 9).

Hinh 9. Ap am AWPF trén cira s6

3.3. Tinh toan nhifu dong ap suit rdi trén
thanh TWPF

TWPF 1a dong rbi tac dong truc tiép
vao ctra sO theo co ché mo ta trong Hinh 10.
Ludi bén trong dugc chia nhu Hinh 11 véi 16p
thaty tinh cta cira s6 xe day 4mm.

Top view

Sy va cham clia dp sudt roi
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Hinh 10. TWPF
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Hinh 11. Tao luoi TWPF

TWPF trén cira sd xe dugc tinh toan
trong Hinh 12.
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Hinh 12. TWPF trén cira sé xe

3.4. Am khi dong bén trong xe

Str dung két qua AWPF (Hinh 9) va
TWPF (Hinh 12) dé tinh toan 4m hoc bén trong
xe. Hai diém thu Am thanh dugc thiét 1ap trong
0td tuong g vai vi tri cia nguoi 1ai (2,45;
0,45; 1,25) va hanh khach (2,45; 1,3; 1,25) nhu
trong Hinh 13.
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Hinh 13. Piém thu am thanh trong xe

[245,0.451.25]

Hinh 14. Am thanh tai vi tri nguoi lai
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Hinh 15. Am thanh tai vi tri hanh khdch

Am thanh trong xe 6t6 udc tinh khoang
35-72dB (Hinh 14, Hinh 15). Pay la mic am
thanh nam trong ngudng nghe dwoc nhung
khong anh huong qua nhiéu dén con ngudi.

Nhu vay, nguoi 1ai va hanh khach it bi
tac dong boi a am khi dong hinh thanh do dong
r0i gan cira so xe.

4. KET LUAN

Ot6 chuyén dong voi van tée 100km/h
gay ra khoang tiéng 6n khi dong trong khoang
35-72dB bén trong xe l1a kha nho khong anh
hudng qua nhiéu dén 14i xe va hanh khach. Tuy
nhién, do han ché cia nghién ctru van chua
xem xét dén toan bd cac dong rdi quanh xe nén
nghlen cu’u md phong am khi dong bén trong
Xe van can tlep tuc phat trién, hoan thién & cac
nghién ctru tiép theo nham tbi vu hoa két ciu
hinh dang khi dong ctia xe dé han ché tdi da
tiéng On khi dong, giam thiéu tac hai do tiéng
on gay ra dbi voi con ngudi. <
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