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NGHIEN ClrU ANH HWONG CUA TY SO THON DEN PAC TiNH
KHi PONG CANH DELTA

RESEARCH ON THE INFLUENCE OF TAPER RATIO ON DELTA WING
AERODYNAMIC CHARACTERISTICS

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

TOM TAT

Ty 56 thon ciia canh Delta dwoc nghién civu mé phong sir dung phan mém ANSYS Fluent &
toc dg thap 20m/s véi ddi thay doi tir 0 dén 0,7. Két qua nghién civu cho thdy, dac tinh khi déng canh
Delta gan nhur khéng bi anh hwong gi & ty s6 thon nhé. Trong khi 6 ty s6 thon I6n, géc thit toc ciia
canh Delta thay doi tir 22° dén 35° va hé s6 chat lwong khi dong 16n nhat thay doi tir 0,84 dén 1,26.

Tir khéa: Canh Delta; Ty s thon; ANSYS.
ABSTRACT

Taper ratio of Delta wing was studied and simulated using ANSYS Fluent software at a low
speed of 20m/s with a range varying from 0 to 0.7. Research results showed that the characteristics
of Delta wing were almost not affected at a small taper ratio. While at large taper ratio, the stall
angle of the Delta wing changed from 22° to 35° and the maximum lift coefficient changed from 0.84
to 1.26.
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1. GIOI THIEU

Cung vé6i sy phat trién khong ngimg
cua khoa hoc k¥ thuat ndi chung va trong linh
vuc hang khong néi riéng, cac thé hé may bay
trén 4m dic biét 1a cac may bay chién déu doi
hoi phai ting hiéu qua, hiéu suat 1am viéc cling
nhu sy linh hoat khi bay. Trong do, may bay
canh Delta duoc str dung rat nhiéu bai kha nang
co dong va kha ning bay & van tdc cao. Tuy
nhién, van con rat nhiéu vin dé can phai nghién
ctru vé loai canh nay 1a dic tinh khi dong ciing

nhu sy hoat dong cua canh Delta khi bay & goc
tan 16n ¢ toc do thap, diéu ma rat 1a quan trong
khi méay bay ha canh va cat canh, cling nhu viéc
diéu khién may bay trong diéu kién do.

Dic diém cta canh Delta 1a mép vao
clia canh gay ra su tach dong trén bé mit canh
tiép theo hinh thanh cac xoay manh vai vén toc
x04y 16n ¢ mat trén cua canh. Nhitng xoay nay
c6 mot vai tro ddc bi€t quan trong trong viéc
tao lyc nang cam tng do xoay cho canh may

bay [1-3]. Bai bao nghién ctru anh hudng cua ty &
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s6 thon dén dic tinh khi dong canh Delta & tc
dd 20m/s st dung phan mém ANSYS dé mo
phong va ong khi dong dudi am dé thir nghiém.

2. POI TUQNG NGHIEN CUU

Hinh 1. M6 hinh canh Delta

Mo hinh canh Delta la dang canh Delta
don gian, c6 goc quét nguoc 40°, ddy cung gdc
canh ¢ = 200mm, day cung m}'lt canh c, d¢ day
canh 3mm va sai canh b. Ty s6 thon cua canh, A
= c/c,, thay d6i tir 0 dén 0,7. Ty sb dang, AR =
b%S v6i S 1a dién tich canh, cua canh Delta khi
ty s thon thay doi duoc thé hién trong Bang 1.

Bdng 1. Ty s6 thon va ty s6 dang ciia canh Delta

A 0 0,102} 03| 04]05] 06|07
AR | 4,77 | 3,90 | 3,18 | 2,57 | 2,04 | 1,59 | 1,19 | 0,84

Nghién ctru mo6 phong canh Delta dugc
thyuc hién boi sy trg giup cta phan mém ANSYS
Fluent. Cac thiét 1ap mo phong dua theo nghién
clru [2] v6i mién tinh toan dugc roi rac hoa béi
ANSYS Meshing luéi tir dién (Tetrahedral) voi
tong 1.165.127 phan tir lugi, 321.108 phan tir
nat va chi s6 Skewness, Orthogonal trung binh
1an Iuot 13 0,26 va 0,71 tng véi chat luong ludi
rat tot (Hinh 2).

Hinh 2. Mién tinh todn va chia ludi

Mo hinh rdi st dung 13 mé hinh hai
phuong trinh k- SST véi diéu kién van toc
dong vao 20m/s, ap sudt dau ra bang voi ap suat
moi truong va do chinh xac hoi tu bai toan la
10

3. KET QUA

3.1. Su hinh thanh xo4y trén canh

Hinh 3. Xudt hién xody trén canh

Mit trén cta canh xut hién xoay (Hinh
3), xody nay lam thay ddi phan b ap suét trén
canh [1] (Hinh 4, 5, 6). Ap suit mit trén xuét
hién ving ap suat thap, dy 1a vi tri cia cudn
x04y trén canh [1]. Trong khi d6, 4p sudt mat
dudi thay d6i mot cach don diéu 16n hon ap
suit & mat trén canh giup tao lyc nang cho canh.

3.2. Anh huwéng ciia ty so6 thon

O gbc tan thip o = 5°, phan bd ap suat
mat dudi va mat trén chénh léch khong 16n, luc
nang nho. Khi ting goc tin, sy chénh léch ap
suét ting 1én. O goc tin 16n hon tir 10°, mit trén
canh xuét hién vung ap sudt 4m doc hai mép
canh, day chinh 14 hai xo4y hinh thanh trén bé
mat canh. Cudn xoay nay hinh thanh va phat
trién, sau d6 suy giam khi ting goc tan. Nhu
vy, ngoai lyc nang do chénh léch 4p suat bé
mit thi hai cudn xody gop phan lam tang luc
nang cho canh, diéu nay phii hop véi Iy thuyét
[1]. Quan sat 4p sudt & goc 15°, ta thay hai cudn
x0dy ctia canh vai ty s6 thon 0,5 suy giam chdm
hon canh véi ty s6 thon 0 va 0,3.
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Heé s6 lyc nang, luc can theo goc tan tir
0 dén 40° voi ty sb thon khac nhau duoc néu
trong Hinh 7. O gbc tin 0° tit cic canh déu
c6 hé s6 C, nho hon 0. Khi ty s6 thon ting tir
0 dén 0,3 tat ca duong hé s6 luc nang C, ¢o
dang gan tuong ty nhu nhau cho thay ty s thon
khong anh huéng dén hé sé luc nang cia canh
Delta trong khoang A = 0-0,3. Hinh 7a cho thiy
goc that tdc ndm trong khoang 21° dén 23°, sau
diém that toc thi hé sb luc nang giam tir tir. Khi
ty s6 thon trong khoang tir 0,4 dén 0,7, goc that
tdc cia canh rat khac nhau. Sau thoi diém that
tdc thi luc nang cua canh A = 0,5 va 0,6 giam
nhanh (Hinh 7b).
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Hinh 4. Phén bé dp sudt trén canh Delta (Goc tan
0° va vén téc 20m/s)
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Hinh 5. Phdn bé dp sudt trén canh Delta (Goc tan
10° va van toc 20m/s)

c.A=05

Hé s6 lyc can tang dan theo goc tan, tai
gbc tan tir 0-10° thi hé sb luc can cia tt ca céc
canh déu thip hon canh c6 ty s6 thon bang 0
(Hinh 7c, d). Nhu vay, ro rang 13 ty s6 thon lam
giam hé s6 luc can tai gbc tan tir 0-10°.

Ap sudt mat trén
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Ap sudt mat duéi

ai=10 b.A=103 c.A=05
Hinh 6. Phan bo ap suat trén canh Delta (Goc tan
15°va van toc 20m/s)
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c.C -A=0-03 dC,-A=04-07
Hinh 7. Hé 56 luc nang, luc can trén canh Delta

Hinh 8 cho thiy anh hudng cua ty sb
thon dén goc that toc va hé s luc nang 16n
nhat. Goc thét toc va ty s6 thon cua canh Delta
v6i A = 0-0,3 gan nhu khong thay doi, nhung
khi ty s6 thon A = 0,4-0,7 thi goc that toc va hé
sé C,,... tang lén. Goc that téc s¢€ thay déi tur 22°
dén 35° con C, € thay doi tir 0,84 dén 1,26.

Hinh 8. Anh huéng cia ty sé thon dén géc thit toc
(stall angle) va C,,

4. KET LUAN

Ty s6 thon c6 anh huong dén dic tinh
khi dong canh Delta:

- Ty s6 thon tir 0 dén 0,3, ddc tinh canh
Delta gan nhu khong thay doi voi goc that toc &
22° va hé s lyc nang 16n nhét 0,84;

- Ty s thon tir 0,3 dén 0,7, dic tinh khi
dong ctia canh Delta bi anh huong 6 rét. Cu thé
1a goc that tdc thay ddi tir 22° dén 35° va hé s6
C,,, tang lén tir 0,84 dén 1,26.%
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