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Tom tit

Bai bao mo ta qua trinh thiét ké thi cong mat mo
hinh bay dang dia @ng dung hiéu &wng Coanda.
Quaé trinh thuc nghiém cho thdy mé hinh thuc té
c6 kha niing ct canh theo phwong thing ding,
can bang va di chuyén theo nhiéu hwéng trén
khong.

T khod: May bay md hinh, may bay Coanda, hiéu
uing Coanda

Abstract: This paper describes an flying saucer
base on Coanda effect. The experiments show that
the saucer has the ability to take off vertically,
balance and move in different directions in the air.

Keyword: Flying object, Coanda effect flying saucer,
Coanda effect

Ky hiéu

Ky hiéu Don vi Y nghia

p &p suét tai diém do

v m/s van toc cua dong chét long
tai diém trén duong dong

p mét do tai moi diém trong

chit long

1. Giai thigu

Céc thiét bi bay hién nay dang thu hit dwoc rat nhiéu
sy quan tam cua giéi khoa hoc. Nhiéu loai mé hinh
bay da duoc nghién ctu va ché tao thanh cong nhu
mo hinh bay cénh bing, md hinh bay Ién thing. Md
hinh bay Ién thing tng dung hiéu tng Coanda la mot
loai md minh bay méi la lan dau tién dugc ché tao
thanh cong tai Viét Nam
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H.1 'Hi,éu ung Coanda lam cho dong nuréc chuyeén
dong theo bién dang cong cua chiec muong

Hiéu irng Coanda do nha bac hoc Henri Coanda phat
hién. Do 1a hiéu tng xay ra khi mét dong chit long
(hoac dong khi) chuyén dong trén mot bé mit cong
thi dong chét long (khi) nay c6 xu huéng chuyén
dong theo bién dang cua bé mit cong dé thay vi
chuyén dong theo huéng thang.

Mot hiéu tng khac ciing dwoc wng dung trong tat ca
cac md hinh bay, d6 1a hiéu tng Bernoulli. Binh luat
Bernoulli ¢6 ndi dung: Trong chat luu 1y twong, ap
suit toan phan (gébm &p suat dong va &p suit tinh)
lubn bang nhau dbi vai tat ca céc tiét dién ngang cua
bng dong. Pinh luat Bernoulli duoc thé hién bang
cong thuc (1)

p+% ov* =const 1)
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Pressure exerted by slower-moving air

H.2  Hiéu #ng Bernoulli tzo ra lyc nang canh may
bay

Hai hiéu tng Coqnda yé Bernoulli 1a hai hiéu ung tao
ra luc ndng cho hau hét cac moé hinh bay.

2. Tac dong cua hi¢u wng Coanda va
Bernoulli vao mé hinh

V61 mo hinh bay Coanda, khi dong co lam xoay canh
quat sé tao ra mot dong khi tac dung 1én md hinh. Vi
bién dang trén bé mat mé hinh 1 bién dang cong nén
dong khi ciling sé di theo bién dang cong nay, céng
thém 6ng dan hudéng gié nén dong khi s& di sat bé
mat mé hinh bay (hinh 3). Ludng gié nay c6 tc do
cao, theo dinh luat Bernoulli, 4p suit phia trén md
hinh s& giam va lam cho mé hinh bay Ién.

Custom

H.3  Vdn tdc cira dong khong khi chuyén déng bén
trong va ngoai mo hinh bay

3. Thiét ké mo hinh

Mb hinh dugc ché tao bang vat liéu Depron. Pay 1a
vat liéu chuyén dung lam mé hinh bay, c6 trong
luong nhe va dé gia cong.

Khung md hinh, canh lai va canh ta sir dung tam
Depron day 5mm.
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H.4  Khung md hinh

Céc canh ta va canh xoay dugc gan Ién‘phﬁn V6 mo
hinh. Phan vo ngoai dugc thi cong bang céc tam
Depron ¢6 o day 3mm (Hinh 5).

Bén trong thdn mo6 hinh duoc dung dé bé tri hai dong
co diéu khién canh ta va bon dong co dieu khién canh
xoay (Hinh 6)

M6 hinh gdom 4 canh ta dugc bé tri thanh 2 cap dat
d6i xang nhau va lién dong véi nhau qua mot dong
co RC-Servo dat ¢ trong tdm md hinh. Khi canh nay
giwong 1én thi canh & phia ddi dién s& cup xudng.
Cénh xoay gom c6 12 canh dong va 12 canh tinh dat
xen k& nhau. Cir mdi 3 canh dong dwoc didu khién
bang mot dong co RC-Servo.

/3

1-Béng co va cdnh quat, 2-Ong ddn huwéng gid, 3-Canh
xoay, 4-Canh ta, 5-Vo ngoai.

H.5 Vé ngoai va cac canh
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1-Péng co diéu khién canh ta, 2-Béng co diéu khién
canh xoay

H.6 Bé tri dong co
4. Nguyén ly di chuyén va can bang
4.1. Nguyén ly di chuyén theo phwong thing ding

Khi téc d6 xoay cua dong co ting toc do cua dong
khi di chuyén trén bé mit may bay ciing ting theo ti
I¢ thuan. Llc nay ap suat bén trong may bay nim &
phia dudi s& Ion hon bén ngoai nam & phia trén, nén
mo hinh bay s& bi day Ién trén. Vi mé hinh bay dugc
giit can bang nén mé hinh s& di chuyén tinh tién theo
phuong thing ding.

4.2. Nguyén ly di chuyén theo theo phwong ngang

Viéc di chuyén theo phwong ngang phu thudc vao
bén canh ta caa mod hinh bay. Mot cip canh s& lam
cho mé hinh bay di chuyén theo truc X cap co n lai s&
1am cho mé hinh bay di chuyén theo truc Y.

M6 hinh bay Coanda hoat d6ng véi dong khi di
chuyén tir trén xubng dudi, nén viéc di chuyén cua
md hinh bay sé phu thudc vao huéng nghién cua cac
canh ta. Nhu di néi & trén hai canh ta duoc gan lién
dong véi nhau, nén khi mot canh dang ra thi canh ddi
hién s& gap lai. Khi canh déi dién gap lai s& lam ting
lyc nang va lyc can ¢ phia do.

Do chénh léch vé lyc nang, nén md hinh bay s& bi
nghiéng vé hudng dang canh, va di chuyén theo
hudng do.
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Bay tai Bay lui

Bay sang tréi Bay sang phdi

H.7  Nguyeén ly di chuyén theo phuong ngang
4.3. Nguyén ly xoay tai ché

M6 hinh sir dung cac vay lai dé chdng xoay va gitip
nguoi sir dung diéu khién theo y muon.

Céc vy lai dung yén s& gitip dong khi di doc trén bé
mat caa md hinh theo phwong thing ding, khong tao
ra cac dong khi di chuyén ngang, hozc di chuyén hén
loan gitip md hinh bay 6n dinh hon.

Xoay sang trai

Xoay xang phai

H.8 Nguyén ly xoay tgi ché

Cac vay lai di chuyén s& dugc diéu chinh géc
nghiéng tang hoic giam dé huéng dong khi di nguoc
chiéu véi chiéu xoay cua dong co. Viée diéu chinh
dong khi di ngugc chiéu xoay véi dong co (cing
chiéu véi may bay) s& 1am cho mé hinh xoay nguoc
lai, néu luc xoay ciia dong co va lyc xoay cia mod
hinh bang nhau thi mé hinh s& dugc can bang (Hinh
8).
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5. Mach diéu khién
Mach dién c6 so do khdi nhu hinh 10 da dugc thiét
ké dé diéu khién mo hinh.

Mach diéu khién str dung chip ARM 32 bit véi tc do
Xt ly 72MHz gidp bé xir ly trung tdm lam viéc nhanh
va chinh xac.

H.9  Mach diéu khién

Module cam bién GY86 duoc sir dung dé do goc
nghién cua mé hinh. GY 86 duoc tich hop cam bién
Gyro / Gia tbc MPUB050, cam bién tir truong
HCM5883 va cam bién &p suat khi quyén MS5611.

Tin hiéu thu nhan tir cam bién Gyro va Cam bién gia
téc duoc két hop véi nhau théng qua céc bo loc nhu
loc b phu, Kalman dé thu dugc thdng tin vé géc
nghiéng. Ly do phai sir dung bo loc Ia do tin hiéu tir
hai cam bién nay rat d& bi nhiu do méi truong va sai
sb tinh toan tac dong. Bén trong cam bién MPUG050
ciing da duoc tich hop sin mot bo loc danh cho muyc
dich nay.

| POWER |
¥ Y ¥
‘INTEIFZ((IEACE R BO XU LY ‘mlTESQUPGTE 5
IMU GY 86 > TRUNG TAM € RECEIVER
SERVO X| |SERVO Y| |SERVOZ ESC

Brushless DC
Motor

H.10 So d6 khéi mach diéu khién

Mot thir nghiém da duoc tién hanh dé so sanh hiéu
qua gitra hai bo loc Kalman va DMP. Két qua thu
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duoc (Hinh 10) cho thay bo loc DMP ¢6 kha ning xir
ly t6t hon bo loc Kalman. Ngoai ra, do b loc DMP
duoc tich hop bén trong cam bién MPUG050 nén s&
khong yéu cau bo xur ly trung tdm phai c6 ning lyc
xu ly 16n. Vi hai ly do trén, bd loc DMP da dugc st
dung trong dé tai nay.

Trong hinh 11, duong biéu dién bo loc Kalman da
duoc doi truc xuong phia dudi dé dé quan sat.

H.11 So sanh két quda bg loc Kalman va DMP [4]
6. Giai thuat can bang

Dya trén nén tang cua thuat toan diéu khién PID, giai
thuat can bang va dieu khién trén mé hinh bay dugc
xay dung theo luu d6 cho trong hinh 12.

Gia tri dau vao cua thuat toan diéu khién PID la g6c
nghiéng cia mé hinh thu duoc tir cam bién IMU, va
gia tri goc ma nguoi didu khién mong muén théng
qua thiét bi diéu khién. Giai thuat PID s& tinh todn va
cho ra cac gia tri 1a vi tri gdc cua cac dong co Servo
lam cho cac canh lai xde ra hay gap vao mot goc
thich hop gilip cho mé hinh giir dugc thing bang va
di chuyén theo y mudn cia nguoi diéu khién.

Do cao trong khi bay ctia mo hinh s€ do nguoi dung
tu diéu khién ma khong thong qua bo PID. Théng tin
vé do cao s& dugc dua tryc tiép dén dong co

Piéu chinh thong sé PID theo phwong phap diéu
chinh tha cong va phuong phap Ziegler — Nichols.
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H.14 Mb hinh thyc té
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H.12  Gidi thudt can bang va diéu khién
7. Két qua

M hinh ¢6 kha nang bay da dugc thuc hién thanh

cong (Hinh 13). Md hinh c6 thé can bing va di

chuyén trén khong voi do cao 20m, thoi gian bay 1

phut.

Pd Binh Nguyén, sinh nim
1984. Tt nghiép Thac sy
chuyén nganh Ky thuat dién
tor tai trvong dai hoc Su
pham ky thuat nam 2011.
Lanh vuc nghién ctu: Didu
khién tu dong, vi diéu

H.13  Mb hinh can bang tgi mgt v; tri
Uu diém: 12 mot md hinh bay hoan toan méi la lan
dau tién dugc ché tao thanh cong tai viét nam.

Chi phi ché tao thip. M6 hinh tng dung cac dinh luat
vat ly gilp ta co thé giai thich cac dinh luat.

Can trang bj thém c4c thiét bj nhu GPS, Camera, cac ' khién, hé thong nhiing
thiét bi do dac khac v.v... d€ néng cao tinh ung dung
cho md hinh.
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