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Pai hoc Bdch Khoa Tp. Hé Chi Minh

Tém tdt- Bio cio trinh bay v phong phdp sdc dink luc ndng, hic cdn khi déng va
thiiy ddng vdc déng lén thiy phi co trong qud trinh cdt canh. Liee ndng, lee edn thiy déng
e Mrdfnh&dngphmgplﬁp.ﬁ-mﬂ_r. Late ndng v lue edm khi déng duge xide dink bdng
ede cdng thitc Iy thuyéi va thuc nghiém theo tdi liéu tham khdo [1]. Qud trinh tink dige
thute hién bev mat chuong trinh véi giao dién than thién cho phép xudt ra cde gidn dd hee
ndng, Im:" cdn Irong qud trink cdt cdanh phuc va cho thiél ké ciing nlur cung cdp cde hé :ﬂ'lrl.'
kkin‘dn; v thety déng phue v cho mé phang bay thiey phi oo,

1. Gidi thiéu

Piac tnmg khdc biét cha thiy phi co so véi céc loai mdy bay khic thé hién & qud trinh
cit ha cdnh trén mat nude. Trong cdc qua trinh niy, ngodi céc thinh phin luc ning, luc can khi
dong thong thuémg, thiy phi co con chiu tic dong cha céc thinh phdn luc nang, luc cin thay
dong. Viéc xdc dinh gian d6 luc cin cia thay phi co theo cdc ch€ do van 16c lic cit cinh li co
sa7 d¢ chon cong sudl dong co. Gng vdi cic tuyén hinh khic nhau cia thiy phi co s cb cic
gian d6 luc can khdc nhau. Trén co sd cdc gidn dé ndy 1a cé thé xdc dinh duge wyén hinh cho
cong suft can nho nhat, dé chinh 14 tuyén hinh 18i vu. Bén canh ¥ nghia thiét k& nhu trén,
chuemg trinh cdn c6 khé ndng cung cip cic hé s6 luc khi dong va thiy dong phuc vu cho mo
phong bay thay phi co.

Vi thE, chuwomg trinh phai ddp (mg déng thoi hai yéu ciu: vira phuc vu thiét ké&, vira cung
ciip dit licu dé mo phong bay thiy phi co.

Noi dung con lai cia bai viét duoe sdp xép nhye sau: muc 2 trinh bay phuomg phip Iy
thuyét xdc dinh luc thiy dong va khi dong, md hinh hinh hoc phin ngap nudc cia thuy phi co
duge trinh bay & muc 3. muc 4 gidi thitu chuong trinh duge viét bang Visual C++, cufi cling
la nhimg két ludn cling nhu hudng phdt trién duoc trinh bay & muc 5.

1. Phuong phip ly thuyét
2.1. Phuong phdp xdc dinh luc thuy dong
L cin tic dong lén vo thuy phi co

Trong thinh phin cia luc thiy dong téc dung lén thiy phi co c6 thianh phin lye phu
thudc dp sudt p, goi la luc cin dp sudt, v thanh phin luc phu thudc dng sudt tiép 1, goi la luc
cin ma sdt. Mdi thanh phin chinh trén lai duoc coi 1a 1p hop cua nhimg thanh phdn nhat dinh.
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= Trong luc cén dp suft, luc cin tao song 1 thinh phdn chi y€u khi tau chay nhanh;
cdn khi thu chay cham thi lyc cin do tinh nhét cia nudc lai déng vai trd quan trong.

» Trong thanh phédn luc cin ma sét clia vo tau, 1a 6 thé thdy né gbm hai phin chinh:
ma sét vd thu trén nudc lang va ma sét bo sung trong qud trinh khai thic.

Tap hop cdc thinh phdn trén, ching ta c6 thé phan tich luc cin vo thu dudi mdt dang
khéc, gém luc cin nhét Rv va lyc cin séng R,,.

" Tir gidn 46 ta thly ring c6 thé xéc dinh lyc cin vé tau bing hai thanh phén: lyc cin ma
sit R; vii luc can du R,. Day la co s& dé tinh todn luc can vo tau & phin sau. Céc co sd 1y thuyét
tinh téan gidi thidu trong phin sau duoc tham khdo tir [4] va [5].

Phwong phdp Savitsky cho tau chay nhanh

Tau chay nhanh duge dé cip & ddy 1a nhém tiu hoat ddng theo nhém thiy déng luc, tidu
biéu 12 loai tau ddy bing (planning boats). Day 12 nhém tau rat da dang va dang trén da phit
trién. Mat cit ngang tau thudmg cé dang hinh chit V. Ddy thu phing khi ludt trong nuéc ching
khéc nio nhy cdnh dang tdm dang bay trong moi truémg chét long, k&l qua cia qud trinh nay
Ia luc nang dugc sinh ra, thu dugc ning tir dudi lén. Nhiy luc ning, than thu tréi len, thé tich
phdn chim than tu khi chay s& nhd hon nhiéu so vai truimg hop ding yén. Luc Archimedes
bj gidm cdn luc thiy dong ting lén.

Cé rét nhiéu phuong phdp dé tinh luc ning va luc can cho thuyén chay nhanh. Song hién
nay phuong phdp duge cdc nha chuyén mén dinh gid cao la phuong phdp Savitsky dp dung
cho tiu chay nhanh. Phuong phép nay xdc dinh luc nang. luc cin cia vo thuyén bing cich
nghién ciu luc nang, luc cdn cta bdn phing khi ludt trén mat nuéc.

Hinh 1. Phan b8 ap sust cla déng chuyén déng qua ban phing

Savitsky dé nghj sir dung céch tinh luc ning, 1oa d6 tim dp luc 16n nhit theo cic tham s&

L V
A=— 86 Froude C,, =—— va 1in T,
B " JeB =

» L,: Chifu dai uét vo tiu
»  B: bé rong thin thuyén
Cong thirc Savitsky cho hé sé lyc nang ciia téim phing

(1)

i |
e ‘[n.mn Mi._]

,.
7 tinh bing d¢
Hé 56 luc nang hi¢u chinh theo goc nghiéng hong:
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C,, =C,, —0.0065% fxC,"* - (2)

B 1a géc nghiéng hong, tinh bang do
Luc nang thiy dong tic dong lén diy téu:
e ;_ PuoV BCy 3)
Toa do 1Am #p luc do tir vich sau clia thu:
1
%:u.?s- , I
" 521x =1 +2.39

Ung dung phuong phdp savitsky dé woc dodin sikc cdn :
Luc cin vd tdu = luc cin ma sdt + lec can du
& Lur cdn ma sdt

o I vy
F],=-§pP"B’xmsﬁ:(CF+d.EF]x[[F] .-1+M:| (5

Trong dé van tée trung binh Vm duge xdc dinh theo cong thic

L i LLE.]
0.012*"" -0.00658x B x| 0.0124 2"
F_*- =]~ 6
V A cost ®
Cy hé 50 luc can ma sdt tinh theo Schoenherr, phu thuge vao s8 Re duoc dinh nghia

theo cich sau:

v.L. BAV V,
b4

Re=—22 ="y n )
v v [
v : do nhdt dong hoc (v =0.897x10" m’/s & 25'C)
0.242
T = IE[RL‘.{‘I. l' {E}
vir "

AC, la 6 gia tang hé s6 luc cin ma sit do do g6 ghé, gia sir = 0.0003 cho thiy phi co
ché 1ao bing vt lidu composite.

Ad. dé thay d6i mat udn vo tu (1ang 1 1¢ chiéu dai so véi chiéu rong),
o Lo can i
R, =Ligr @)
2.2. Phuong phdp xdc dinh lwe khi dong
Luwe mang khi dong

Phin niy gida thiéu phuomg phdp ude tinh hé s6 luc nang theo goc 16 (theo tii liéu tham
khio Il.]': LL“: I‘t&ng dl.l‘.t‘k.‘ tinh tir don glﬁn dén phl:l'E lap. cho cdnh 20 “"TI”'“, Lﬁn!,i 3‘D ﬂ
cudi ciing cho toin bo thiy phi co. & mdi trsimg hop, ta ciing phai di tir timg hey, bay co bi
(khong sir dung flap) dén cic truimg hop diéu khién da dang (didu khién flap, elevaior)
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. Phucomg phép xdc dinh duimg luc ndng khi flaps up

.+  Dubng lyc nang khi flaps up gém hai doan, doan tuyén tinh va doan phi tuyén. Doan
tuyén tinh bét ddu tir géc 16i khong lyc ning a,; dén géc 16i gidi han viing tuyén tinh a* voi he

80 goc dudng luc nang €; . Poan phi ruyén bit ddu tir géc 16i giti han viing tuyén tinh a* dén
g6c 16i cho he s6 lyc nang Ion nhét @, _ duoc ndi suy theo dutng cong bac ba.
' Phuong phdp xdc dinh dwong luc nang khi flaps down
Tir dudmg luc nang khi flaps up, ta xéc djnh hé s6 luc nang khi flaps up img véi goc i
bing 0, C,,.,. Khi d6 hé s6 lyc nang khi flaps down (g v6i goc 16i bing 0 1a:
(Ciaso)s = Ciomo + A5, (10)
Xu#t phét diém tir ddy ta phéng duimg thing c6 hé s6 géc 1A he s6 géc ciia dudmg lyc
nang do flap (c, ).. Tren co s d6, img véi méi géc t6i he s6 lyc nang gia tang do flap hoan
toan xdc dinh, ti€p tc gia ting gdc 16i cho dén khi hé s6 luc ning gia ting bing véi do tang
I nang cye dai do flap, Ac, _, thl géc t6i cho hé s6 luc nang cyc dai khi flaps down (., ),
cling duoc xdc dinh. Dén day, dudmg luc nang khi flaps down da duge xdc dinh.
Luec cin khi dong
Luc cdn khi téng cdng cla thiy phi co dugc tinh bai:
D=C,g5 (1)
viii
+  CD = heé s6 luc can khi dong 16ng cong cia thity phi co.
. E=}é pV? | dp susit dong cla dong tv do.

«  S=dién tich tham chiéu.
Hé s6 luc can 16ng cong clia thity phi co duge phan thanh cdc thanh phén sau:
Co =Co_, +Co,, +Co,, +Co,, +*Coprec +Co,, (12)

trong d6

Cp wing = hé 56 luc can cua canh

C,.. = hé sd luc cin cia than

Cpemp = hé 50 luc can cila dudi

Co e = hé 56 luc can cia flap

Cp e = he 56 luc cén cla cdc bd phin bén ngodi (& day duoc xét 1a phao)
Con = he 58 luc can do cin bing mdy bay

Tét cd céc cong thifc va biang s6 liéu thuc nghiém dé xdc dinh cdc thong s6 cdn thiét
déu duge tham khao tir tai ligu [1].

3. Mo hinh hinh hoc phén ngip nudc

D#¢ tinh todn dugc luc nang, luc cin thiy dong tdc dung 18n thity phi co trrée hét ta phaii
xéc dinh duge céc thong s6 hinh hoc nhu: thé tich chim, 1am néi, chiéu dai ué va chiéu rong
16n nhét & cdc ch® 40 dudng nudc khdc nhau. Do tinh phifc tap cia viéc tinh todn chinh xdc
céc thong s& hinh hoc dbi hoi phai x4y dung mot mo hinh hinh hoc phit hop cho phép tinh gin
diing vA linh hoat trong viéc thay di cdc théng s6 ddu vao.

Cfiu hinh thily ‘phi co c6 hai dang chinh 12 dang dép bing phao v dang dédp bing bung.
Dang thily phi co dép bing phao 12 dang 43 dugc phét trién tir 1au nhung lai c6 nhifu nhuge
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C,,=C, -0.0065x xC,"* 4 @
B 1a gbc nghiéng hong, tinh bing do
Luc nang thiy dong tic dong lén diy thu:
1
L= 5 Pn P (3)
Toa d& tam dp lyc do tir vich sau ciia thu:
La _g3s- - ()
. 521x <4239
A
Ung dung phuong phdp savitsky d€ wdc dodn sitc edn :
Luc can vo thu = luc cin ma sét + lyc cin du
& Luc cdn ma sdt
F,==pV?B" x— x(C, +AC, )« F—*]qu (5)
r 1 'L‘imﬁ F ¥ ¥V
Trong dé vn 16c trung binh Vm duge xdc dinh theo cong thic
i e
0.0127" —ﬂ.ﬁﬂ-ﬁﬁh,ﬂx[ﬂ.mﬂz'”]
gy,
Fﬁl A cost ()

C; hé s0 lue cidn ma sdt tinh theo Schoenherr, phu thudc vao sé Re duge dinh nghia
theo cdch sau:

V... BAV V¥
= JIC

Re = =t (7
v v ¥
v : dy nhét dong hoe (v =0.897x10" mfs & 25°C)
0.242 =
T =lg(Re.C,) (8)
JCr ;

AC, 1a 40 gia ting hé s& luc cdn ma sit do do gd ghé, gid sit = 0.0003 cho thiy phi co
ché tao bing vit lidu composile.
Al d6 thay d6i mat udt vo tiu (1ang ti 18 chiéu dii so véi chiéu rong).
& L can di
R, =Ligr (9)
2.2. Phuwong phdp xdc dinh luc khi dong
Luc nang khi dong

Phin nay gidi thi¢u phueong phdp ude tinh hé s6 luc nang theo gde 16 (theo tai liéu tham
khao [1]). Luc ning duge tinh tir don gian d&n phidc tap: cho cinh 2D (airfoil), cénh 3D va
cudi ciing cho toan b thuy phi co. & mbi truimg hop, ta ciing phai di tir treémg hop bay co ban
(khong sir dung flap) dén cic timg hop didu khién da dang (didu khién flap, elevator).
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.. Phuong phap xic dink duong lyc nang khi flaps up

.+ ‘Duimg luc ning khi flaps up gdm hai doan, doan tuyén tinh v doan phi tuyén. Doan
tuyén tinh bdt dfu tir gée 16 khong luc ndng o, d€a g6c 16i gidi han viing tuyén tinh a* véi hé

86 gbc dudng lyc nang €, . Doan phi tuyén bit ddu tir gbc 1 gidi han viing tuyén tinh a* dén
goc tdi cho hé 58 lyc nang I6n nhit @, duoc ndi suy theo dudmg cong bic ba.

' Phuong phdp xdc dinh dudng lic ndng khi flaps down
Tir dudmg luc nang khi flaps up, ta xéc dijnh hé s6 luc nang khi flaps up img véi géc 161
bing 0, C,,;. Khi d6 hé s6 luc ning khi flaps down img v6i géc tdi bang 0 la:
(Ciauo)s = Ciauo + Ay (10)
Xuft phét diém tir day ta phéng dudmg thing c6 he s6 goc 1a he s6 géc cia duimg lyc
ning do flap (¢, ), . Trén co s& d6, dng véi mdi gée 16i hé s6 luc ning gia ting do flap hoin
todn xdc dinh, ti€p fuc gia ting géc 16i cho d&n khi hé s6 luc ning gia ting bang vai do tang
lye nang cyc dgi do flap, Ac, _, thi goc t6i cho hé s6 luc nang cuc dai khi flaps down (g, . ),
cling duge xéc dinh. Dén day, dudmg luc nang khi flaps down di duge xdc dinh.
Luc can khi dong
Luc cin khi téng cong ciia thity phi co duge tinh béi:
D=C,qS (11)
v
»  CD = hé s6 luc can khi ddng téng cOng cla thiy phi co.
. E:}éplﬂ . 4p sudt dong clia dong tr do.

«  5=dién tich tham chiéu.
He s& luc can tong cong ciia thily phi co dugc phén thanh cdc thanh phén sau:

Cp=Cp_, +Cp,, +Co., +Co,, +Cophae +Co, (12)

trong dé

Co wing = he 86 lue cin ciia cénh

Cone = hé 58 luc can cia thin

Coume = hé 50 luc can ciia dudi

Conep = hé s6 luc can coa flap

Cop e = hiéé 56 lifc cdn cila céc bd phan bén ngodi (& diy duoc xét la phao)
Cowim = h& 58 lyc can do cin bing mdy bay

Tt ci cdc cong thiic va bing s6 liu thuc nghiém dé€ xdc dinh cdc thong 56 cén thiét
déu duge tham khdo tir tai liéu [1].

3. M4 hinh hinh hoc phin ngap nudc

D¢ tinh todn duge luc nang, luc cin thiy dong téc dung 1én thiy phi co trudc hét ta phai
xéic dinh duge céc théng s6 hinh hoc nhu: thé tich chim, tAm néi, chiéu dai udt va chifu rong
16n nht & cdc ch€ d§ dudmg nudc khéc nhau. Do tinh phic tap cia viéc tinh todn chinh xdc
céic thong 56 hinh hoc ddi héi phai xy dung mot mo hinh hinh hoc phit hgp cho phép tinh gén
diing va linh hoat trong viéc thay ddi céc thong s6& ddu vao.

C#iu hinh thiy-phi co c6 hai dang chinh |2 dang dédp bing phao va dang dép bing bung.
Dang thity phi co ddp bing phao 1A dang d& dugc phét trién tir 1au nhumg lai c6 nhifu nhuge
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diém so véi dang thity phi co dép bing bung dang duoc phét trién manh trong thoi gian gén
day. Nhuge diém 16n nhét ciia dang dép bing phao la viin dé luc cin cia phao khi hoat dong
trén bdu i lam gidm hiéu susit hoat dong ciia thity phi co. Ngoai ra két cfu gén két giita phao
vé than ciing 1a vin d¢ phiic tap, 16n kém. Khi ning hoat dong cia thiy phi co dang ndy lai
han ch€, khong thé ddp trén bo.

Thiy phi co ddp bing bung cé thé khic phuc duoc 18t ci céc nhuge diém trén, dng thii
c6 thé 14n dung duge thé tich cia phén bung. Chinh vi 1i do ndy ma luan vén s& tip trung phan
tich cfiu hinh cisa thity phi co dap bing bung. Vé bin chat viéc tinh todn thiét k€ phin déy
(bung) cia thuy phi co dép bing bung hodn todn gifng nhu viéc tinh todn thiét k€ phao nén
chuong trinh ciing c6 thé sit dung cho viéc tinh todn thi€t k€ phao.

C4u hinh thity phi co dép bing bung lai duge chia ra IAm hai loai phu thudc vio vi trf dat
déng co. Néu dong co duge dit trén cinh thi két ciu phin dudi rit dom gidn o6 dang ddm vi
khéng déng gop vao thé tich chim ciing nhu khong inh huémg dén ddp ing thiy dong ciia
thuy phi co. Néu dong co duge dit phia sau dudi nhy thi k&t ciiu phin dudi phai to hon, cing
vilng hon dé c6 thé chiu duge khéi lugng dong co. Vi vily ta ¢6 thé 14n dung phin dudi nay dé€
déng g6p vio thé tich chim cila thity phi co.

Nhu vay, mot céch 16ng qudt 1a o6 thé xay dung mé hinh hinh hoc dé xdc dinh cic
thong 58 vé thé tich chim, tAm ndi, chiu dai ué vA chifu rong Iém nhat & cic ché do duimg
nudc khdc nhau cho thiy phi co ddp bing bung dong co dit sau dudi.

e e = e ]

. I -'-'}
=
i ] i
1 b - 1 |
A ——=" ] . =T =ty
e TR I | f
NEL 8 ] L ehB
x““«.&_,__ § - = L
——— oﬂ
e - E i

Hinh 2. Phac thio md hinh hoc phin ngdp nudc cia thiy phi co
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4. Gidi thiéu chwong trinh dugc viét bing ngon ngir Visual C++

Chuong trinh c6 thé tinh todn cdc thong s6 khi dong va thiy dong cia thiy phi co bat ki,
ﬂnﬂﬁlﬁnydﬁllﬂngsddﬁu vitio ciia mo hinh thé tich chim da dwoc trinh bay & chwong 1
d€ c6 thé tim dugc céc thong s6 161 nh4t phuc vu cho qui trinh thiét k€. Chirong trinh duge xay
dyng mdt giao dién dep, than thién vdi qui trinh tinh toén nhét quin nhumg vén linh hoat.

Man hinh giao dién chinh ciia chuong trinh

Fis £ Vew AMsl Tod Irpst Oumi el
o LA T

Amble oo
Y

Amphi kian
DESIGN

Inpuf Duibmui [EEERS T
Cac b o 1 e s |
Elin b = canby | iy
-.--'l'-'ll'-"mII e B T e o | Cabculwte! i o
ﬂ i".h |__Im " .|. !_--"w-- 5 L= : E:l:ih.lu‘_lh :
e g ] -5 ow Vo [ 0 ¥ Zoomad |
" l W - d Car i b s hmins | m ) |

- Cane o Menrnee | O 0 2om  WE o ca Al
e e M T U Ve [0 o83 Cneuduunt | 0 n |
r ' .
| 2 o0 | cocuuan] 0 deg Bmaitumgors] G en | Thetehchn o
) o T 0 deg | .
i

Hinh 3. Man hinh giae dién chinh cla chuang trinh sau khi khéi déng

Quan sdt trén thanh Menu ta thdy chuong trinh gém 2 Menu chinh: Input vi Output,
ngodi ra sinh vién con x4y dung thém Menu Tool va Airfoil. Lic mdéi khot dong, man hinh *
Active X s hién thi logo cua chuong trinh. Bén dudi cling 6 cic muc Input vd Output
nhimg dé phuc vu cho viéc tinh todn cdc théng s6 hinh hoc ctia mé hinh thé tich chim. Bén
goc phai 1a muc Drawing vai nit check Hinh chien ding dé hién thi mo hinh hinh hoc cia
phédn thé tich chim, v& nit check The tich chim diing dé hién thi dudng bién thién thé tich
chim theo gdc pitch cia md hinh.

L ——— e e T ———

w=EQ L N

- m L~
e [— p—ﬁ. alls F - pr— pr— L]
e ally B - L ——— -
bt L SRR I TN ] T - |
oW - P [T e W L - =
W |'_=-- LR I PSS T e— =
WIS = gy [ e i Tl s S e @ = bt o - i s ikl i, | B i E - B
ey = =

Hinh 4. Hién thi phén chim cla thiy phico  Hinh 5. Bién thién tha tich chim theo gée pitch
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Menu Input chinh

Sau khi d@ xdc dinh cdc kich thudc cia mod hinh hinh hoc phdn chim & mén hinh giao
dién chinh va xdc dinh phuong 4n NACA cinh. goc dit cinh bing céc Menu Tool vi Airfoil,
ta tiép tuc nhap cic A litu vé hinh hoc ciia my bay & muc Input -> Geometry v céc dif lidu
v diéu kién bay trong muc Input -> Flight Condition d¢ phuc vu cho viéc tinh todn cdc lyc
khi dong.

1 HE MO

aroind Eftect

Hinh 8. C8u trdc cla Menu Input Hinh 7. Cdu tric cua Menu Output
Menu Quiput chinh

Chuemg trinh cho phép xudt ra céc k&t qui nhu duimg luc nang va luc can khi dong cia
canh (Wing), clha toan bo thiy phi co (Airplane); bién thién luc thuy dong, khi ddng va goc
pitch trong qui trinh cat cinh (Take OfT).

.ImL!puu .Dniu-l
Imm :
L il
Al
Rty
finnd
o ——— -
i 3 M " % ol i F ]
-_J.-u s iy i e Py —— Tl LIL L ]

Hinh 8. Bi&n thién lye nang khi cit cinh Hinh 9. Bién thién lyc can khi cit canh

5. Két ludn va hwing phat trién

Ti 1& céc thanh phén luc cin thay déi trong qud trinh thiy phi co cdt cénh. & giai doan
ddu, khi van 16¢ thuy phi co con thap, phén ngap nudc con 16n nén luc cin nude 1a thanh phin
chii yéu. Khi thiy phi co tang 1dc, luc nang khi dong va thiy dong nh&c thiy phi co lén, lam
thé tich ngdp nude giam. Dén vén 18¢c khoang 32 m/s, cic thanh phin lye cin thiy dong va luc
can 16ng thé gidm xudng mot céch nhanh chéng. Van t6c nay 1a khd l6n, didu d6 duge gidi
thich la do ta chon goc tén cia diy r = 2" & nho. Néu chon géc tdn ddy 16n hom, luc ning thiy
ddng 16ém hon s& nhanh chéng nhéc thiy phi co 1én, lam gidm nhanh dién tich tiép nudc, i A6
gidm nhanh luc cin thuy déng v lyc cin t8ng cong. Trén co s& d6 cong suflt dong co cén thiét
cling s& gidm theo,
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Dua trén d4 thi, van t6c cft céinh ciia thily phi co khodng 34 m/s. Thily phi co cal cénh:

viio dif lidu bién thién ciia géc pitch vi ddp ing clia chong chéng theo vin 16c 1a

c6 thé mo phong qué trinh cét cinh theo thi gian. Tir d6 1a c6 thé xéc dinh dugc

ciing nhu quiing duimg cit cinh. That viy, qud trinh c4t cdnh 14 qud trinh gia 16c. Dé

vén t6c nhét dinh trong khodng thi gian nh#t dinh, dong co ma cu thé i s6 ving

E:rchdmchdngﬂiiphhhmd!mnmlwdﬁydﬁlﬂnmvﬂilwcin dé co gia tdc yéu
Lani

on: Nghién citu ndy diege thic hién voi su hé tro kinh phi cia Chuong trinh
Nghién citu co bdn vé Khoa hoc ne nhién Viét Nam.
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PROGRAM FOR AERO - HYDRODYNAMIC FORCES CALCULATION
IN AMPHIBIAN DESIGN

Le Thi Minh Nghia, An Vo Duc Anh

Abstract: This paper represents the methods fe defermine aerodymanmic and
hyvdrodynamic forces affecting amphibian in take aff run. Hyvdrodynamic lift and drag are
calculared by Sovitsky’s method. Aerodynamic lift and drag are compured by using
thearetical = experimental formulas in reference (1]. The calculating process is carried out
by a friendly interface program which can plot force diagrams for amphibion design and
supply aerodvinamic-hydrodynamic force coeficients for amphibian flight simulation
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