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Tom tét: Cdc khi cu bay (KCB) nh tén hin hanh irink thuéng hoat dgng & d¢ cao rdt
thdp so véi dia hink{ mdt ddi hodc mdt bién). O nhitng dé cao bay thdp nh vdy (bdng hode
nhd hom kich théc ddc trung cia khi cu bay) thi hink dang ciia bé mdr gigi han tré nén mét
trong nhitng yéiu 18 dnh hutdng lém dén cdc dde tink khi déng cia khi cu bay, Nhém tdc gid
dd cé cdc bai bdo nghién cina 1y thuyét va thue nghiém khdo sdr vé s dnh hudng ciia bé mat
gidi han dén cdc ddc rink khi ddng cia khi cu bay trong bdi todn ditmg vé tuyén tinh. Bai
bdo ndy gici thigu nhing két qud trong xdy dung mé hink tinh tedn dnh hudng cia bé mdt
gidi han khong phdng (cé bién dang bdi ky va khéng gici han kich thudc) 167 ddc tink khi
ddng cila khi cu bay bay sdt né. M6 hinh duwoe xdy dung trén co s phdt 1rién 1y thuyét zody
rdi rac vd frong bdi todn khdng divig, phi tuyén.

I. Dat vin dé

Tuong téc cia bé mit gidi han 16i dic tinh khi dong hoc cia khi cu bay bay gin né tir
lau 43 danh dugc sy quan tAm cia nhiéu tdc gia, Trong théi gian gin day, véi xu hudng phét
trién clia tén lira hiinh trinh, véin dé bay th&p cing thu hit duoc su chi ¢ nhiéu hon. Trong tinh
todn cho KCB bay thip, mat 4t gidi han thuing duge gia thiét la mat gidi han phdng; gia thié
ndly s& khong con phi hop khi nghién ctiu dic tinh khi dong ciia KCB bay thép trén bién c6
song.

V&i dinh hudng nghién citu van dé ndy, mdt md hinh tinh todn [1,2] di duoc xdy dung,
trong d6 bé mat gidi han c6 bién dang lgn séng (mo phéng bé mait séng bién) véi dac diém la:

+ Bé mat séng bién chi thé hién lon séng theo mdt hudng tring véi chiéu chuyén dong
clia KCB.

+ Trong tinh todn theo phong phip xody r&i rac (XRR) mo hinh phi tuyén dimg, cic bé
mit nang clia KCB va bé mat séng bi¢n déu da doc thay thé bang hé XRR hinh méng ngua.

Sau ddy 5@ trinh by mot s6 ket qui di dat dugc trong qud trinh phét trién mo hinh trén
[1] véi c& ghng da mo hinh tinh st véi thuc 1€ hon. Mo hinh tinh duge phit trién theo 2 hudng
sau:

+ Ap dung phong phip XRR md hinh phi tuyén, khéng dimg.

+ Tao khi nang mo td su lugn séng bé mat giGi han theo ca hai hudng: hwéng chuyén
dong clia KCB (Ox) va theo hudng ngang (Oz)

II. Mé hinh tinh theo phuong phip Xoay roi rac phi tuyén, khong dimg

Khdc véi mé hinh dong chay dimg [1], v&i mo hinh khong dimg [3,4], trong hé théng
XRR mo ti céc mat ning cia KCB ngoai nhimg xody lién két ngang va doc gin lién véi bé
mat cénh (gém Nc xody véi cubmg d0 I'c) con cic hé XRR ngang va doc trong hé théng cic
mén xody I (gém Nc, xody vdi cuimg do ['c;) thodt tif cde mép sau va man xody II (gom Nc,
xody véi cudmg do I'c,) thodt tir cdc ddu mit cha cdc bé mat nang cia KCB, sy hién dién cla
hé théng céc xody ndy la do c6 sy bién thién cutmg do cia cic xody doc va ngang trén cdc bé
mat ning ciia KCB theo thai gian (y&u 16 khong dimg). He phuong trinh dai s6 tuyén tinh (3]
duge thiét 14p d€ xéc dinh gié tri cdn tim cha cudmg do xody lién két trén mat cdnh s& gbm 2
nhém phuong trinh chinh [3]:
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+ Nhém céc phuong trinh duge xay dung tir diéu kién khong chay thau qua bé mit cinh
tai céc diém kiém tra. S qu.

+ Nhém céc phuong trinh xay dung tir didu kién bét bién vé lu s6 van 16c tinh theo
duémg cong kin m quanh méi ddi xody phan chia trén céc bé mat cinh.

Mot phdn mém tinh todn theo m6 hinh XRR phi tuy€n, khéng dimg di duoc xiy dung
dé tinh cdc dac tinh khi dong cho cinh phéng cé binh d6 dang bt k¥ dua trén nguyén tic ghép
néi 0 tir céc hinh 1 gidc nhé. Trén hinh 1 13 két qua tinh todn duge thé hién qua hinh déng
man xody (I va II) clia cinh cé d6 dan dai 2=2,7, d¢ thon n=2.0, phdt trién theo thisi gian
=0.5; 1.0; 2.0

=05 =10 =20

Hinh 1. Dang man xody phat trién theo théai gian cho géc a = 30°

I11. Mo hinh KCB va bé mat gidgi han

Trong mé hinh phét trién, cic bé mét nang cia KCB dgc thay the béng céc xody hinh
méng ngua nhy di lam trong [1], hé théng cic mat gidi han duge thay the bing cic xody dang
khung hinh ti gidc (gém N,, xody véi cutmg d6 T'w). Anh huémg ciia hé thong cdc min xody
tu do thodt ra tir mép bén canh bé mat gidi han dugc bo qua. Viéc bd qua dnh hudmg nay xufl
phit 1l céic ¥ do sau:

+ Khi thod min diéu kién vé ty 1¢ kich thuéc gita bé mat gidi han va jich thudc cia
KCB thi viéc bo qua anh huong nay chi gay ra sai léch nhé trong két qui tinh todn [1].

+ Viée wic dinh cic ma tran he s6 cha hé phuong trinh dai s& tuyén tinh s& don gidn di
rat nhiéu vi vi vy thii gian tinh todn ciing s& giam theo. V& hé théng cic XRR thay thé nhu

vity thi véc 10 16¢ 46 cam dng tir hé cic xody d6 tinh tai mi diém trong khong gian (7 ) duge
tinh bing:

= . N o Ng _ N
w(r) = ;‘;{i "'Lr..[r}'rl.h. +Zifn{r].l"m +Z'~'_"ﬁ}.1‘cl +fﬁl_ {E}.F,‘
L. = : w

Trong dé:

Vin (F) - T6c 46 cam img tir cc xody khung don vi thay the bé mar pig han tinh i
diém ¢ toa o (7 ) rong khong gian.

Vo (r). v, (). ¥, (F)- Téc do cam img (it cdc xody MONE NZua gy Vi trén bé mil
ndng ciia KCB vd trén cic man xody hé 1 va Il cia ching, doc tinh 1y diém 6 toa db
I_F:]lmng khong gian ;
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Bang 1

2 Cy Cy
St | D¢ cao bay (&) -
! Xody méng ngia Xoidy dang khung

a 1 1.25 0.34592 0.35778

-4 1.0 0.35133 0.36753

3 0.75 0.36200 0.38567

4 0.5 0.38328 0.41925

5 0.25 0.43322 0.48801

Ciic két qud tinh todn twong téc khi dong cia bé mat gidi han lon séng (mé phong mat
bién c6 d¢ cao tuong d6i dinh séng A, =0.625 va d0 dii wong d6i cia budc song 4, =2.5, do

dai dac tnmg dugc chon 13 sii cinh) ti canh don (\=2.7, 1=2.0) bay sél trén né doc trinh bay
trén bang 1 va hinh 2.

Trong bing 1 1a glim:uaheaﬁll,rc nang C, bién thién theo do cao tuong d&i cia KCB
so v6i mat bién, d€ so sdnh dnh hudmg cla viéc chuyén mo phéng mat gidi han bing hé théng
xody hinh méng ngua sang cdc xody dang khung, trong bang trinh by cdc két qua tinh cho ca
hai trudmg hop. Su bién thién ciia C, theo d¢ cao bay tong d6i cho thdy o dnh hudmg tuong tic
ctia bé mat giéi han t6i dac tinh khi dong clia KCB bay gén né.

Trén hinh 2 thé hién céc k€t qua tinh bing dé thi (d6 dai dac trung dé xic dinh dé cao
bay tuong d&i 12 0 rong sii cénh). Ta théy ro viéc thay the hé Ihﬁng xody co gay ra sai léch
nhit dinh, tuy nhién qua khio sét cho thdy sai léch nay giam nhanh va dé chinh xic cia cic
két qué ting lén néu tang s6 lugng xody md phong cho bé mat; Khi tang 56 luong xody thi than
gian tinh s& tang manh, khi d6 cho thiy r& lgi thé cia mo hinh tinh si dung dang xody hinh
khung.
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Hinh 2. Anh hudng cla dé cao bay tél hé & lyc ning C,
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Hinh 3. Hinh dang man xody tw do khi c6 xét tuong tic cia mat gidi han

Trén hinh 3 12 két qua tinh thé hién dudi dang dé hoa, bén canh hinh dang min xody,

trén hinh 4 con thé hién cic dutmg dong tinh trong mat phing d6i ximg ciia cdnh. Tir hinh vé
thdy b céc dubmg dong bdm sét theo bé mat gidi han cling nhu b€ mét cénh, diéu ndy cho
phép kiém tra vé mat dinh tinh d0 chinh xdc clia mo hinh tinh todn vi diéu kign khong chiy
thiu qua cidc bé mat duge thod man mei noi.

IV. Két luan
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Hinh 4. Phin bé dudng déng trong m3t phng d&i ximg

Trén day Ia céc két qua di dat duce trong viée ti€p tuc phat trién mo hinh tinh todn trg

gitip cho viéc nghién ciu dic diém khi déng cia KCB bay thip sit mat bién. Céc két qué tinh
cho thay anh hudng cla mat bién 16 su thay déi dac tinh khi déng cia KCB 1a rd rang. Céc kél
qua tinh trong mo hinh XRR phi tuyén dimg [1] d cho thdy migc d6 dnh hudng nay khong chi
thay déi theo d6 cao bay ma con bién thién theo vi tri tuong d6i gilta KCB va vi tri céc dinh
song. Viéc da yéu 16 khong dimg vio mé hinh tinh s& cho phép khao sit chinh xdc hon dids
két ludn trong [1]. Tuy nhién dé 1am dugc viéc nay con cin 1iép tuc x4y dumg cdc md hinh
chuyén dong tuong dGi gilta bé mat song va KCB ciing nhu dang bign ddi cia bé mat song
theo thin gian. D6 ciing chinh Ii muc dich cia viéc x3y dumg mé hinh tinh duoc trinh biy
trong bdo cido nay.
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INFLUENCE OF RESTRICTED SURFACE ON AERODYNAMIC HARACTERISTICS
OF AEROPLANE IN UNSTEADY AND NON LINEAR PROBLEMS

Phan Xuan Tang, Pham Vu Uy, Duong Ngoc Hai

Abstract: deroplane fTies with low height over ground or water. In such fow height
(equal or smaller than the dimension of aeroplane], the restricted surface become one of
the most factors that affects to aerodynamic characteristic. The authors did report abour
the principle and the experiment of the effect of restricted surface on aerodynamic
characteristic of aere plane in steady and linear problems. This article introduces the
results of forming the calculation model of the effect of non-flat restricted swrface 1o
aeradynamic characteristic of aeroplane when fiying closely to this surface. The model is
based on the principle af vortex method and unsteady, non-linear problems.



