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NGHIEN C(rU XAC DINH VI TRi PAT PONG CO SO VOl CANH
CHINH CUA UAV DANG TAU LUON

RESEARCH ON DETERMINATION THE LOCATION OF THE ENGINE WITH MAIN
WING OF UAV GLIDER

Pinh Tin Hung
Truong Co khi, Dai hoc Bach khoa Ha Noi

TOM TAT

Bai bao nghién cvuu xdc dinh vi tri dat dong co so voi canh chinh cua UAV dang tau lwon
sir dung phan mém mé phong ANSYS. Tau leon ¢é bon dong co hoat dong & ché dd bay hanh trinh
& vén toc 10m/s va géc tan 3 . Két qua nghién ciru cho thay, & vi tri 0,7m trude mép canh chinh
ciia cdc dong co cho chdt heong khi dong tot nhdt. Pé cao ciia dong co so véi canh chinh khéng anh
hiwong nhiéu dén chat leong khi déng.

Tw khoa: Tau lwon khong nguoi ldai; Pong co; ANSYS.
ABSTRACT

The article research to determine the position of the engine relative to the main wing of a
UAV glider using ANSYS software. The glider has four engines operating in cruise mode at a speed
of 10m/s and an angle of attack of 3 degrees. Research results show that at the location of engines
0.7m in front of the leading edge of main wing, the best aerodynamic qualitiy is carried out. The
height of the engine above the main wing does not affect the aerodynamic quality.
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1. GIOI THIEU Véi myc tiéu mang tai cé ich 1,5kg ¢
tran bay 300m ng dung trong khao sat, giam sat
Theo thoi gian, lan luot cac thiét ké tréng ring, phuc vu ctru hg, ctru nan, tau lugn
may bay UAV dang tau luon ra doi va qua moi ty s6 dang 16n, sai canh 10m va khdi luong cét
thiét ké, c6 nhimng cai thién vé trdn bay, thm  canh 35kg dugc nghién ctru thiét ké, ché tao [2].
bay va thoi gian bay. Can phai nhan manh rang, . .
nhiing cai tién trong thiét ké s& khong dimg lai 2. MO HINH UAV DANG TAU LUQN
0 d6 ma s€ luon duge nghién curu, tich hop cac
cong nghé méi vao ché tao nham tao ra cac thé
hé UAV dang tau lugn thong minh hon phuc vu
cho cac muc dich khac nhau nhu trinh dién, do
tham trong quan sy, hay tram thu, phat, trung
chuyén thong tin nhu mét vé tinh,... [1]. Hinh 1. Hinh dang canh may bay
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Bién dang WE3.55-9.3 duoc lya chon
cho canh chinh do n6 da chirng minh dugc hi¢u
qua hoat dong ddi v6i may bay Sky Sailor va
mot s6 mau UAV dang tau luon trude do. Véi
d6 day khong qua nho dé dam bao cung cap du
luc nang trong trudng hop van tdc bay tuong
dbi nho (10-15m/s) va ciing khong qua day dé
gy thém lyc can d6i véi may bay. Bén canh
do, do V6ng bé mat trén bién dang canh phu
hop dé gan céc cell pin mat troi 1én trén bé mit
canh. Cac thong s6 chinh ctia WE3.55-9.3 1a do
day 16n nhat 9,3% day cung ¢ vi tri 31% day
cung va d6 vong 16n nhat 4% day cung & vi tri
34,7%. Canh chinh ctia may bay dugc thiét ké
nhu trong Hinh 1.

May bay gom bén dong co T-motor sir
dung canh quat T-motor duong kinh 28 inch
(Hinh 2a). Luc ddy ctia dong co dugc dua ra boi
nha san xuét. Tuy nhién, do chua x4c dinh dugc
vi tri ctia cac dong co nén budc dau ta kiém
chung phu’(mg phéap nghlen ciru mo6 phdng su
dung phan meém ANSYS bang cach so sanh véi
thong sb do nha san xuét cung cap [2]. Mién
tinh toan duoc chia thanh 2,5 triéu phﬁn tr ludi
(Hinh 2b). Két qua luc ddy mo phong co sy
chénh 1éch véi nha san xuét 1a 3% (Hinh 3).

a. Canh quat T-motor 28*92

b. Chia lum
Hinh 2. Canh quat T-motor 28*92
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Hinh 3. Két qua lyc ddy dong co theo toc do
vong quay

3. VI TRi CUA PONG CO

3.1. Vi tri ciia dong co so véi mép canh chinh

R ————

a. Vi tri can xdc dinh

b. Mién tinh todn

c. Chia luci
Hinh 4. Vi tri cua dong co so voi mép canh chinh
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a. Mat trén

b. Mat dudi

c. Puong dong
Hinh 5. Phdn b6 dp sudt va dieong dong

Xéc dinh vi tri cua dong co so vdi mép
canh chinh la xac dinh gia tri cia h, va h, (Hinh
4a). X4ac 1ap mién tinh toan nhu Hinh 4b va chia
ludi voi tong s6 gan 2,5 tridu phan tir (Hinh 4c)
v6i cung phuong phap méd phong trong phin
kiém chimg thong sé canh quay so voi nha san
xuat (Hinh 3).

Xét ché d6 bay hanh trinh tai goc tén 1a
3 d9, van toc 10m/s, thay ddi cac truong hop
khoang cach h (khoang céach tir canh quat toi
mép canh cb dinh). Xét 2h,=h, +h, véikhoang
cach h, h) twong g véi hai quat ¢ trong mo
hinh (Hinh 4a).
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Bai todan mo6 phong da dua ra duoc
truong ap suét trén mat trén (Hinh 5a) va dudi
(Hinh 5b) cdnh may bay. Su chénh léch 4p suat
gitta trén lung canh va dudi bung canh gidi
thich cho co ché tao ra lyc ning. Ap suét 16n
tap trung tai phén dau mép canh may bay, 1a vi
tri ham cta canh may bay. Tai vi tri ndy, van tde
cling nho nhét (Hinh 5c¢).

Vay nén, trong qué trinh ché tao can gia
¢ thém hay 1am nhan bé mat tai khu vuc nay.
Ngoai ra, c6 thé thiy dong khi sau canh quat bi
ri trude khi di vao canh chinh lam anh hudng
té1 dac tinh khi dong cua canh.

Chét lugng khi déng
-
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Hinh 6. Chdt lwong khi dong theo bién d¢ thay doi
h,h,

Nhin trén Hinh 6, v6i h, = 0,7m, cac gia
tri bién do h, lan luo*t bat dau tu h, giam 30%,
h, tang 30%, ta thdy rang & vi tri h =h,=0,7m,
chat lwong khi dong cho két qua tot nhat

3.2. Vi tri ciia dong co trén canh chinh

Tiép ndi két qua bai toan trén, ta tiép
tuc xay dyng mé hinh canh chinh két hop hai
dong co. Ta thay d6i cac vi tri ciia khoang cach
L dé dénh gia vé mit khi dong va két ciu (Hinh
7). Bé xem & khoang vi tri gin quat nao thi
cho t6i uu vé mat khi dong ciing nhu két cau,

qua do dua ra khuyén cdo vé viéc thiét ké canh &
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quat cho may bay UAV ti s6 dang 16n. Tuong
tu cach xay dung mo hinh khi dong ¢ bai toan
trén, ta gilr ng}lyén vitrith =h, = O,7rp VZ:l L =
1,2m (dugc co6 dinh vi lién quan tdi két cau khi
thiét ké may bay).

Ché lwong khiddng
»
-

Khoang cach L2 (m)

Hinh 8. Chadt lwong khi dong theo khodng cdch L,

Nhan thdy khong c6 sy thay doi nhiéu
vé mit khi dong khi thay doi vi tri L, (Hinh 8).
Ludng khi di qua hai canh quat tac dong vao
canh chinh khong c6 su thay doi 1o rét.

Ta thdy mic du luc nang khong cé su
thay d6i dang ké, nhung vi tri L (tc viéc dat
dong co xa hay gan gdc canh lai anh huong truc
tiép dén két cau). Bai toan dit ra lac ndy can
phai xét thém vé mit két ciu dé tiép tuc danh
gia xem vi tri L, nén nam ¢ khoang nao.

4. KET LUAN

Vi tri dat dong co lam anh hudéng dén
dic tinh dong khi di qua canh chinh dan dén
1am thay d6i chét lugng khi dong cta canh. Véi
su hd tro cia phan mém ANSY'S, vi tri cac dong
co trén may bay khong ngudi 14i ty s6 dang 16n
dugc xac dinh cach mép vao canh chinh 0,7m.
Vi tri dong co gan than duge ¢d dinh 1a 1,2m so
v6i mit phang d6i xtimg may bay. Tuy nhién, vi
tri dong co tht hai so v6i mat phang dbi xing
nay khong anh huéng nhiéu dén chat lugng khi
dong. Pé ’chon vi tri L can phai xét dén bai
toan ket cau.
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