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TOM TAT

Bai bdo nghién cieu déc tinh khi dong ciia mdy bay hai ché ngoi duwoc thiét ké voi tong khoi
leong 594 kg véi dai goc tan tir 5 dén 15 @ & van téc 35,67 m/s. Nghién civu sir dung phirong phdp
mé phong sé sir dung phan mém ANSYS. Két qua khi déng cho thdy chat lwong khi déng dat két qua
I6m nhdt ¢ goc tan vao khodng 13 do.

Tir khéa: My bay hai ché ngoi; Khi déng; ANSYS.
ABSTRACT

The paper investigates the aerodynamic characteristics of a two-seat aircraft with a
total mass of 594 kg, within an angle of attack range from 5 to 15 degrees, at a speed of 35.67
m/s. The study employs numerical simulation methods using ANSYS software. The aerodynamic
results indicate that the aircraft achieves the highest aerodynamic quality at an angle of attack of

approximately 13 degrees.

Keywords: Two-seat Aircraft; Aerodynamic; ANSYS.

1. GIOI THIEU

V6i muc tiéu thiét ké may bay hai chd
ngdi, may bay hai chd ngdi STOL CH 701, mét
loai may bay nhe néi tiéng véi kha nang cat/
ha canh trén duong bang ngan (STOL — Short
Take-Off and Landing), do k¥ su hang khong
ngudi Canada Chris Heintz thiét ké tir nim 1986
duoc lya chon nghién ciru. May bay STOL CH
701 ¢6 dac diém canh co slat ¢ dinh giup ting
luc nang va giam tdc d6 cit canh; Flaperons
toan canh (két hop giita flap va aileron) giup
kiém soat tot & téc do thap; Pudi lai toan phan

va thiét ké khung kim loai bén bi, dé bao tri;
va co thé cét canh chi sau khoang 40 km/h, can
chua dén 30 mét duong bang [1].

May bay STOL CH 701 don gian, c6
hinh dang khi dong bén ngoai tuong ddi phu
hop véi viéc khao sat dac tinh khi dong, st
dung NACA 4415 1a loai profil canh c6 h¢ )
chét luong khi dong twong ddi cao va dé ché
tao. M6 hinh nay dic trung tiéu biéu cho hau
hét cac loai may bay nho hai chd ngdi, co dai
hoat dong, tam bay, khéi lugng nam trong dai
hoat dong phd bién ctia may bay hai chd ngdi.
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2. NGHIEN CUU MO PHONG
2.1. M6 hinh may bay

May bay hai chd ngdi duoc thiét ké
dua trén mau may bay STOL CH 701 [2]. M6
hinh may bay dugc trinh bay trong Hinh 1 va
céc thong sb chinh ciia may bay duoc tong hop
trong Bang 1.

May bay hai chd ngdi dugc nghién ctru
dac tinh khi dong ¢ van téc 35,67 m/s & tran
bay 4 km v6i dai goc tan tir 5 dén 15 d6.

Hinh 1. M6 hinh may bay

Bdng 1. Théng sé chinh ciia mdy bay

Chiéu dai 6,3 m
Chiéu cao 2,64 m
Sai canh 9,2 m
S}ﬂﬁl}l dai day cung canh 1.5m
Bién dang canh chinh NACA4415
Sai dudi ngang 22m
Chiéu dai day cung dudi ngang 0,79 m
Trong lugng rong 326 kg
Khéi luong tong thiét ké 594 kg
Téc d6 bay bing 35,67 m/s
Pong co Contineltal
j 0-200-100 Hp

2.2. Nghién ctru mo phéng

Mo hinh may bay hai chd ngdi dugc
lu6i hoa trong phan mém ANSYS theo dang
khéng céau trac (Iuéi tir dién) (Hinh 2). Ludi
dugc chia voi s6 Orthogonal 16n hon 0,25 va s6
Skewness nhd hon 0,75. Ludi nay dugc danh
gia c6 chat luong tot [3].

Hinh 2. Chia lwoi

Mién tinh toan dugc mé hinh hoa thanh
khéi hinh hop chir nhat voi phia bén trai (Hinh
2) 14 van tdc dong khi vao 35,67 m/s, phia bén
phai 13 ap sudt moi truong ¢ d6 cao bay 4 km,
bbn mat xung quanh 13 tudng truot va trén mod
hinh may bay la tuong ciing.
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Géc tan 13 do
a. Phdn bé dp sudt b. Treong vén toc
Hinh 3. Phén bé ap sudt va truong vin toc trén
may bay

Cac diém c6 ap suat nguy hiém va 1on
nhit (400 — 593 Pa) 1a cic diém nam & mép
trudc mili may bay (da bo qua sy anh hudng
cua quat), mép vao cua canh, duéi dang, dudi
ngang, mép trudc cang (Hinh 3a). Boi vi day
1a cac vi tri ma khong khi tiép xuc dau tién.
Céc vi tri nay c6 van toc thuong nho va gan
bang 0 (Hinh 3b), do vy ap suit tap trung &
day thuong cao. Chinh vi vay, cdc may bay cai
tién tir STOL CH 701 nhuw STOL CH 750, 801
déu thiét ké c6 miii may bay thon tron dé giam
tap trung ap sut cao trén bé mat.

Ap suit trén bé mit canh (Hinh 4a) nho
hon so v6i ap sudt & mit dudi canh (Hinh 4b).
Diéu nay rat hop 1i do co ché tao lyc nang nho
su chénh &p gitra mat trén va dudi cia may bay.

g el

a. Mat trén

b. Mat dudi
Hinh 4. Phan bo ap suat mat trén va mat dudi canh

Ap suét tai mat chuyén tiép gitta mat
trudc miii may bay (mau do) lén mat trudc
cabin (mau vang) la dai mau xanh (thuong vao
khoang -1250 Pa) (Hinh 5a). B&i khi dong khi

chuyén dong tir mili 1én mit trén phia trudc
cabin ¢6 van tdc trugt cao va tap trung rat nhiéu
& day (Hinh 5b), do vay ap sudt tap trung thanh
mot dai co do 10n thap va vong quanh bién dang
miii may bay.
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a. Ap sudt mat trén va sau duéi b. Van toc trude miti may bay
Hinh 5. Truong van toc truéc miii mday bay
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b. Trueong van toc

a. Truong ap suat
Hinh 6. Trueong van toc va dp suat gitva than va canh

Xét mat cét gitra than va canh 1a vi tri
dong khi bat dau di vao ving mit cat giita than
va canh. Tir Hinh 6a, ta thiy trudng ap sut
thay d6i lién tuc, dong khong khi chuyén dong
c6 xody va thuong bi réi (cic vecto van tdc
chuyén dong hon loan, khong suén déu, Hinh
6b), day ciing dugc coi 1a tiét dién nguy hiém
nhat ctia may bay va 1a vi tri tao luc can chong
chéo cho may bay. Nguyén nhan la do twong tac
gitra than va canh may bay khi c6 dong khi di
vao lam cho dong khi chuyén dong khong déu
gdy ra cac viing co ap suat thay doi dot ngot.

Khi goc tan ting tir 5 dén 15 d9, hé sd
lue nang (CL) va hé s6 luc can (CD). Trong do,
hé sb luc nang tang nhanh hon nhiéu so voi su
tang cua hé s6 luc can. Chat lugng khi dong
tang khi goc tan ting tir 5 dén 13 d6 va sau d6
giam kha manh. Nhu vay, chat lugng khi dong
dat cuc dai ¢ khoang 13 do.
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14 4. KET LUAN

Dic tinh khi dong cia may bay hai chd

- . ngdi dugc nghién ciru md phong sir dung phan
gos ’ mérr} ANSYS. Véi dé’i goc tin pghién clru, ca
J06 + h§ 0 lyc nang va h¢ ’sé luc can déu tang khi goc

¢ tan tang nhung hé so luc can tang cham hon so

04 v6i hé s6 luc nang. Chat luong khi dong dat

02 | . gia tri 16n r}hét vao khoang 13 do. Nhu vay cho

4 ! ! [ phép khuyén cdo khong tang goc tan sau 13 do

00 s " 9 " 3 s dé khong lam giam hiéu qua cua dong co may

Giée thn (65) bay.
a. CLva CD
. Ngay nhan bai: 02/6/2025
Ngay phan bién: 16/6/2025
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b. Chat lwong khi dong — CL/CD
Hinh 7. Dac tinh khi dong
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