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A STUDY ON THE INFLUENCE OF THE ROTATING PROPELLER ARRANGES ON
THE WING OF AN AIRPLANE ON THE LIFT COEFFICIENT OF AN AIRPLANE
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TOM TAT

Xu hudng phdt trién nganh hang khéng da tré thanh van dé cdp thiét, do dé nghién civu vé
tinh nang ciia mdy bay ngay cang dwoc quan tam, nhdt la may bay sir dung nang heong mdi, trong
dé ¢6 nang heong mdt troi. Poi véi mdy bay sir dung nang lwong mdt troi, do cdc tam pin ndng
lwong duwoc ld'p trén toan bé bé mat cia canh, nén canh phdai co do dai lon. Vi thé, can dat cac thiét
bi dong lyc trong than hodc trén canh dé dam bao cac dac tinh khi dong luc hoc khi bay. Trong bai
bdo nay, nghién ciru sw dnh hwéng cia canh quat quay ldp trén canh may bay dén dic trung khi
dong lue hoc ciia mé hinh may bay sir dung ning heong mat troi bang phwong phap mé phéng, sie
dung phian mém Ansys fluent. Két qua cho thdy, khi ldp canh quat quay c¢é d¢ dai khdc nhau ¢ dau
canh mady bay déu lam giam hé so lwc ndng.

T khéa: Mdy bay; Canh quat quay; Canh mdy bay; Hé s6 lyc ndng; Néing lirong mdt troi.
ABSTRACT

The development trend of the aviation industry has become an urgent problem, so research
on the features of aircraft is increasingly interested, especially airplanes using new energy, including
solar power. For a solar-powered plane, because the solar panels had arranged over the entire
surface of the wing, the wing must have a great length. Therefore, it is necessary to install dynamic
devices in the fuselage or on the wing to ensure the aerodynamic characteristics of the flight. In this
paper, the influence of the rotating propeller arranges on the wing is studied on the aerodynamic
characteristics of the aircraft model using solar energy by simulation method, using Ansys fluent
software. The results show when arranging rotating propellers has different lengths at the wingtips,
the lift coefficient is small.
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1. GIOI THIEU

Trong nhimg nim gan déy, su tién bd
cua khoa hoc k¥ thuat, phuc vu phat trién kinh
té x4 hoi va doi sdng cho con ngudi ludn dugce
gin lién v6i bao vé moi truong, giam thiéu 6
nhiém, nhat 1a viéc sir dung cac ngudn ning
lugng sach va tai tao, nhu nang lugng gio, nang
luong mit troi, dia nhiét va sinh khoi. Trong sb
do, nang luong mat troi dang thu hut dugce su
quan tam nghién ctru cua cac chuyén gia thudc
nhiéu linh vyc khac nhau. D6i véi nganh hang
khong, viéc thiét ké ché tao may bay st dung
ndng luong mat troi dung trong quan sat dia
hinh; khi tugng; phong, chdng chay rung...
dang 1a van dé phat trién mai [1, 3]. Yéu cau
chinh khi thiét ké may bay st dung ning luong
madt troi 1a tinh toan kha ndng bay véi thoi gian
t61 da. D& dap tng yéu cau do, can phai lip dat
cac tAm pin nang lugng trén toan bd bé mit cua
canh, do d6 canh may bay phai c6 do gian dai
16n. Trong trudng hop ndy, can dit cac thiét bi
dong luc trong than hodc trén canh dé dam bao
cac dic tinh khi dong luc hoc khi bay. Vi thé,
viéc nghién ciru tic dong cua ludng khi thoi tir
canh quat dén canh may bay can duoc xéac dinh,
tir 46 c6 phuong an bd tri két cau cho thiét bi
bay hop 1y [2, 4].

2. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. P6i twong nghién ctru

Mo hinh may bay su dung nang lugng
mit troi v6i cac phuong an bd tri khi dong:
Khong c¢6 canh quat va co canh quat quay lap
& dau canh voi toc d6 quay: n = 1.500 v/p nhu
trén hinh 1.
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Hinh 1. M6 hinh may bay nghién ciru:
a) M6 hinh khong canh quat, b) M6 hinh co canh
quat quay voi dwong kinh 0.22m,
¢) Mo hinh co6 canh quat quay voi duong kinh
0.33m

Dé danh gia tinh kha thi cua viéc ché
tao thiét bi bay khong ngudi l4i, st dung ning
lugng mat troi, cling nhu danh gia kha nang tng
dung cong nghé hién dai vao phat trién mé hinh
thiét bi bay, qua trinh nghién ctru tap trung xac
dinh anh huong cua viéc bd tri va kich thude
canh quat quay lap trén dau canh méy bay dén
hé sb luc nang.

2.2. Co s6 cua moé phong

Nghién ciru duoc thyc hién bang
phuong phap mo phong trén phan mém Ansys
fluent, trong d6 [7-8]:

- Phuong trinh lién tuc

%+A.(p\7) =0 (1)
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- Phuong trinh dong lugng

Thanh phan x:

Apw) | A(pvV) = %, pf. )
ot ox

Thanh phan y:

a(pv) S op

———+A(pvV)=——+pf 3
o (pvV)=-—"-+pf, )

Thanh phan z:

o(pw) S op

——+A(pwV)=——+pf 4
o (pwV)==—"+pf, (4)

- Phuong trinh nang lugng
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Céc phuong trinh d6i luu cho k va e:
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duoc mo hinh hoa; P, = —prujaj; P =pS°,
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S 1a modul cua ti s6 tmg suét tensor trung binh,

ut
S=./28;S, ; P, =B,

luc day, P =0.851a ) Prandtl

la anh hu(mg cua
B- ‘E(a_T p
1a h¢ so gidn n¢ nhiét; C,, =1,44;C,, =1,92;
C,=0,090, =10;5, = 1,31a cac hﬁng sO cua
mo hinh réi k — & [5-6].

3.KET QUA NGHIEN CUUVA THAO LUAN

Tinh toan sy phu thudc cua hé s6 luc

n’éng (C,) va md men chuc ngoc (C) vao goc
tan (o) dugc trinh bay trén hinh 2 va hinh 3.
Khi ldp dat canh quat quay da din dén su suy
giam lyc nang ¢ truong hop goc tn ndm trong
khoang tur 1 + 8, khi d6 m6 men chiic ngdc tang
1én nhanh chong va tac dong cta ludng khi thoi
tir canh quat 1am thay ddi phan b tai trong &
dau mut canh. Trén hinh 4, canh quat ¢6 duong
kinh 0.22m lam giam hé s6 luc nang trén canh
(viing anh huéng chiém khoang 18% chiéu dai
cua céanh), khi tdng duong kinh canh quat lén
0.33m, thi hé s luc nang trén canh cang giam
manh (vung anh hudng ting 1én khoidng 36%
chiéu dai cua canh).

i
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Kldnij cirli quat
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Hinh 2. Su phu thuoc cua hé 56 luc nang vao goc
tan cua mo hinh tinh toan
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Hinh 3. Sw phu thu¢c cua hé so6 mé men chiic ngoc
vao goc tan cua mo hinh tinh toan

C6 thé thiy rang, khi bd tri canh quat
quay trén dau canh may bay di tao ra dong
nhiéu dong, tir d6 lam xuét hién truong van
tbc khong dong nhit trén canh. Bén canh do,
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cang tang kich thudc canh quat, s€ cang gia
tang viing nhiéu dong ¢ bé mat trén va dudi cia
canh (hinh 5). Vi thé, 1ip dit canh quat quay
c6 duong kinh 0.22m 1am giam hé s6 lyc nang
khoang 10%, ¢ truong hop canh quat quay
c¢6 duong kinh 0.33m thi hé s6 lyc nang giam
khoang 16%.
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Hinh 4. Phéin bé hé s luc nang theo bé mat cua canh
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Hinh 5. Truong dong:
a) M6 hinh khong canh quat, b) Mo hinh co canh
quat quay voi duwong kinh 0.22m, ¢) Mo hinh co
canh quat quay voi duwong kinh 0.33m

4. KET LUAN

Két qua mod phong bang phin mém
Ansys fluent cho thay, viéc lap dat canh quat

quay c6 duong kinh 0.22 m va 0.33m trén canh
may bay c6 do gidn dai I6n ciia mo6 hinh may
bay nghién ctru, dd 1am giam hé sb luc nang
khoang 10% va 16%, tuong tmg véi goc tan thay
d6i tir 1 = 8°. Pay 14 co sé ban du, nham dwa ra
cac giai phap thiét ké thiét bi bay khong ngudi
lai str dung nang luong mat troi phu hop. %
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