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NGHIEN ClrU ANH HWONG CUA BIEN DANG PEN DPAC TiNH
AM KHi PONG CANH

RESEARCH ON THE INFLUENCE OF AIRFOIL ON AEROACOUSTIC
CHARACTERISTICS OF WING

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

TOM TAT

Am khi dong la am thanh c¢é nguon goc khi dong. Bai bdo nghién ciru mé phong so am khi
déng ciia canh mdy bay véi bon bién dang khdc nhau gom: NACA4412, NACA2412, Clark Y, NASA
SC(2) — 0610. Nghién ciru dwoc thiee hién & toc dé chuyén dong 0,8M la toc dé chuyén dong ciia
mady bay thwong mai. Két qua nghién ciru cho thdy chdt lwong khi déng cang I6n thi dai mirc dp
sudt am cang nhé va nguoe lai. O ddy, bién dang NASA SC(2) — 0610 cho chdt lwong khi dong tot
nhat khodng 19 va mirc dp sudt am nhé nhdt tir 39-47dB. Ca bon bién dang nghién ciru déu c6 ddi

dp sudt am kha bé nam trong ngudng nghe ciia tai ngueoi.
Tir khéa: Bién dang; Am khi dong; ANSYS; Phwong phdp tach riéng nguon.
ABSTRACT

Aeroacoustic is the sound of aerodynamic origin. This paper researched the aeroacoustics
simulation of the aircraft wing with four different airfoilssuch as NACA4412, NACA2412, Clark Y,
NASA SC(2) — 0610. The research was carried out at a moving speed of 0.8M is the moving speed
of a commercial aircraft. Research results showed that the greater the aerodynamic quality, the
smaller the sound pressure level range and vice versa. Here, NASA SC(2) — 0610 airfoil gave the
best aerodynamic quality of about 19 and the smallest sound pressure level of 39-47dB. All four
research profiles had a relatively small sound pressure range within the hearing threshold of the

human ear:
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1. GIOI THIEU

Am khi dong 13 4m thanh c6 ngudn gdc
khi dong, hinh thanh hoan toan do su bién doi
cua truong ap suat qua vat thé.

V61 muc dich nghién ctru am khi dong
qua cac canh c6 bién dang khac nhau, bdn bién
dang canh dugc lya chon va nghién ctu & tde
do 0,8M. Nghién ctru dugc thuc hién voi sy tro
gitip ciia phan mém ANSYS. Dau tién, bai toan
khi dong duoc thyc hién dé tinh trudng phan
bd ap sudt qua canh [1-3]. Sau d6, phuong phap
tach nguén SSPM dugc str dung, xem phan bd
ap sudt cua bai toan khi dong nhu dau vao dé
tinh mac 4p am trén canh.

2. MO HINH CANH NGHIEN CUU

M0 hinh cénh nghién ctru c6 dang hinh
chir nhat véi sai canh 1m, day cung 0,2m va
bién dang gom (Hinh 1):

- NACA4412: B6 day 16n nhat 13%
tai vi tri 30% day cung, do vong 16n nhat 4%
tai vi tri 40% day cung. Thuong dugc st dung
cho may bay mo hinh, dong may bay Aeronca,
Champion, Jabiru, Stinson...

- NACA2412: Do day 16n nhat 12%
tai vi tri 30% day cung, do vong 16n nhat 2%
tai vi tri 40% day cung. Thuong dugc st dung
trong cac dong may bay: Baumann, Cessna,
Fleetwings, Reims...

- Clark Y: Do day 16n nhat 11,7% tai vi
tri 28% day cung, do Véng 16n nhat 3,4% tai vi
tri 42% day cung. Thuong duoc sir dung trong
cac dong may bay: Aerocomp, Aeronca, Avia,
Call Air, Kinner, Monocoupe, Spartan...

- NASA SC(2) — 0610: D9 day 16n nhét

10% tai vi tri 38% déy cung, d6 vong 16n nhat
1,8% tai vi tri 82% day cung. Profil NASA
SC(2) — 0610 c6 d6 day va hinh dang tuong tu
voi profil cia Airbus A380.

a. Kich thuoc canh

NACA 4412

NACA 2412

Clark Y

NASA SC(2) - 0610
b. Bién dang canh
Hinh 1. M6 hinh canh

Hinh 2. Mién tinh todn va chia luéi
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S6 lwong | Skewness | Ortho
NACA 4412 | 432.106 0,255 0,844
NACA 2412 | 490.923 0,254 0,846
Clark Y 488.299 0,257 0,843
NASA SC(2)
0610 467.814 0,258 0,841

Bai toan khi dong duoc giai voi diéu
kién lam viéc ciia may bay thuong mai & toc
d6 0,8M voi budc thoi gian 2,5%107°s dung mo
hinh réi k-¢ tiéu chuan trong ANSYS. Mién
tinh todn va ludi mo6 phong cia cac bai toan khi
dong vai sb luong phan tir va chat luong ludi
duoc thé hién trong Hinh 2.

Bai todan am hoc su dung phuong
phap tach riéng ngudn (Segregated Source
Propagation Methods — SSPM) [1].

3. KET QUA
3.1. Dac tinh khi dong

Dong chay qua bon bién dang duge thé
hién trong Hinh 3. Piém tiép xuc dau tién giita
dong khi va mép vao cua canh cho ap suat 16n
nhét. Chat luong khi dong, C /C,, dugc téng
hop trong Bang 1. Canh c6 bién dang NASA
SC(2) — 0610 cho chét lwong khi dong tot nhat
1a 19,00.
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b. NACA 2412
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d. NASA SC(2) — 0610
Hinh 3. Phdn b6 dp sudt qua canh

3.2. Pic tinh Am thanh
Hinh 4, 5, 6 1a mtc ap am cua cac canh

c6 bién dang khéac nhau tai ba vi tri c6 toa do:
A(0; -1; 0) — Gbc canh; B(0; -10; 0) va C(0;

-20; 0).
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Véi am thanh & tan s6 du6i 10 kHz thi
muc ap am cao nhu'ng chua 6n dinh. Con VO’i
am thanh & tan s6 trén 10 kHz, muc ap am da on
dinh hon nhung mirc ap Am & tan s6 nay khong
gdy ra qua nhiéu tac hai ddi voi tai nguoi.

Bang 1 tong hop dai 4p suat 4m cta cta
bbn canh c6 bién dang khac nhau. Canh NASA
SC(2) — 0610 cho chat lwong khi dong t6t nhat
va ¢ dai ap suat 4m kha bé. Ca bdn bién dang
déu cho dai 4p suit 4m trong khoang tai ngudi
nghe thiy ma khong cam thay dau, nhéi. C6 thé
két ludn rang, chat luong khi dong cang 16n thi
muc ap am hinh thanh cang bé [2], [3].
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Hinh 5. Mikc dp sudt am tai vi tri B
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c. Clark'Y
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d. NASA SC(2) - 0610
Hinh 6. Muc ap sudt am tai vi tri C

Bdng 1. Chat lwong khi dong va ddi ap sudt am
doi véi timg canh

Ap suit am (dB)
Profil canh C./C

Piém | Piém | Piém
A B C

NACA4412 4,70 | 20-62 | 20-62 | 15-45

NACA2412 4,775 | 40-77 | 40-77 | 30-52

Clark Y 3,30 | 50-65 | 50-65 | 53-56

NASA SC(2) —
0610

19,00 | 39-46 | 39-46 | 43-47
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4. KET LUAN

Am khi dong cua canh hinh chir nhat
v6i cac bién dang khac nhau dugc nghién cuu
mo phong dung phan mém ANSYSS.

bac tinh khi dong cta canh cang 16n thi
dai 4p suat 4m hinh thanh cang nho va nguoc
lai. O day, bién dang NASA SC(2) — 0610 co
chét lwong khi dong cao khoang 19,00 va dai
4p sudt am hinh thanh bé ndm trong khoang 39-
47dB.%
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