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TREN M! T NU'(JC YEN TlNH 

l:lOANG XUAN HUNG, B!NG TUNG MAN 

§ l· MO :DAU 

Kbi tau hai than (catamaran) chuy~n d0ng tjnh ti~n tr~n m~t ntr6c khOng c6 s6ng 
v&i v:)n t&c v khOng dC>i, ngo3.i llfC dtn s6ng ella hai thftn cOn xui'H hi¢u Ivc cAn clu Uo 
ttrong titc gifra hai !hA.n tau g<1y ra. C6 nhiCu cOng tbiTc th1Jc nghi~m cfing nhu gi3._i tich 
ciia Eggers K. [7], Alpherev M • .J. [4, 6], Kostoukov A. A. [1. 2, 3] ... d~ d.c djnh tieh 
pBlin h;rc cAn s6ng toan b¢ ciia catamaran. 

' Trong h.?!;i nay citc. hie, ·gi3. sU ch,mg gia thi~t ctia Kostoukov A. A. dua cac dlinh 
gia g:ln dUng d~ xac dinh gi3. trj ticl1 phftn h!c c3.n s6ng toan b¢ (gOm l'!c dm s6ng cUa 
dt.c thln vQ 1\fC din drr) ella t3u hai th:ln trong nhfrng ngu&ng v~n tXc trtr&c V~D tOe 

t6i h~~ Y gh. Tich pbftn c6 nhfrng di~m cl*c biGl· h-dQ sllu ella mr&e, g-gia tOe trqng 
truCrng. Cac k~t qu9. tinh tofln cho mQt tau rn3_u ctt.rqc so sanh v&i kt!t qua Hrgc nghi~m 
va gi1li tich ciia Alpberev M . .J •. [4]. 

§ 2. xAc DJNH. LVC c_..t.N soNG v A LVC c.AN nu 
CUA TAU HAl THAN 

Xet m¢t con tau chuy€n dQng tjnh ti€n tren n u&c l~ng v6i ~~n tOe kh6ng dOi. 
Nu6c c6 dQ sau hfru h~n hay v6 h<J-n, chiit lOng _co1 13. lj tcr&ng, kh6ng nen drrgc, chuyen 
dQr:.g chAt ICing Ia c6 th.g. Tau c6 d~)llg t.:atamar2.n; tau duqc coi lf:l d8i (L/B > S, L-chi8u 
Uili tau~ B - chih1 rQng l6:1 nbfit) Chuy€n d(;ng c1la s6ng do tau gfty ra c6 bi€!n d~J 
nhO. & khoang c3ch xa v6 t~tn so v&i con tnu~ v:~n tOe nhi€-u b3.ng kbOng. 

Lvc din s6ng ella m¢t than tau d1.rqc vi€l duCri d~ng [1]~ (2], [3]: 
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2X = 1) [1], [2] 
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Theo gill thiet ci\a Kosloukov A. A. [2], [3], chuyh d(lng cua tau hai thAn c6 
tb~ coi nbu chuy~n d¢ng- ella m¢t thAn Uu song song C$nh m¢t trr&ng ctJ:ng nam cr vj 
tri I,TI~l ph&ng gifra bai tMn (etch mbi than khoang each b). LtJC elm s6ng ciia tau hai 
thAn cO th~ coi nbu hai Hn lq·c ciin s6ng ella m<)t thAn tau vA cQng th~m m{'>t, th:inh 
phin Il,rc cin dtr do ttrong t<ic gifra hai than. L1:rc di.n du d6 dugc tinh til' c6ng thli'c 
chuy~n d<)ng ci'm tau c~nh ttrirng c(rng [2]. 
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!)~ tinh gii tri Ao Ia sir <h,Ing cOng !h(rc tlnh g! n dung [2] 

')_ 0 = v (1- 3exp(- 2'~n)) 
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Tinh tolin lt,rc d.n s6ng ciia catamaran, ta phii tin h LlRw mR thv·c ch~t la Hnh 
cac tich pMn (2.1), (2.6), v&i (2.2) ho~c (2.4), (2.7) v6i (2.5). Ta tinh cac licb phil.n 

trCn v6i die tnr6'ng hqp v.Q_n t6c nhO hun v~n t6c t&i hZtn V ghJ kbi d6 gilt tri 60 = 0. 

§ 3. DANH GIA GAN DUNG GIA TRJ LVC CAN SONG 

B~t 'i'JI . = 0, tlch phi\n theo lirng phan 
~=±L/2 . 

a IT 
-- (sin('A;r,sin8J) = cos('A,7]sin0)'Aosin6 --' 
·~ . ~ 

0 L/2 

J ch'-.(C + h)d~ J --1-l c~s (A0~cos6) ( d(sin('~-o''lsin6)) 
A

0
sm 6 s~n , 

-T -L/2 . 

($.1) 



o L/] 

A,s~nB f chAo(~+ h)d~ [ 1:;:(Ao~cos9Ji sin(A0 1jsinB) I 
-T -~ 

L/~. 

-),0 cos6 J sin(J.,t]sinB) l:~~n (1-,~cosO) 1<11;] 
-L/2 

o L/2 

f f chAo(~+ h) l sin. (A 0 r;cosB)/ sin(Ao1)sinB)d1;db. 
l - cos ~ 

-T -L/:l 

4pav 
Rw=-

TC 

L'>Rw = 4pgv 
1t 

0 

TC/2 

f 
0 

(3.2) 

(3.3) 

(3.4) 

(3.5) 

Ta nh~n th&}r rilng irong c:ic tich ph3n t:ren c6 hai di8m d~c l:Ji~l 9 = 0 va 
6 = n/2. 6 cac diE!m n:\y bi~u thU·c du&1 dl:lu tich phan kh6ng xttc djnh. Vi v~y ta se 
tinh tich ph<in trong llhii·ng do~m rna ham drr&t d2:u bien d(Ji tuang dOi d€u d:)_n. COn 
xung qua.nh c:lc di~m d~c bi~t ta dua vao cite u&c luqng giin dUog. 

Il~t sin6 = x, cosB = 1/1- x2
, 0 < x < 1 
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Chia doan tich phftn [0, 1] thilnh ha khoiing [o, 01], [et, 1- s2] [t- e,, 1]. Tro~g 
Hch ph:ln [eb i - ez] kb.6ng cO gi dl;ic bi~l, Hnh toan nhu binh thu&ng· Ta chit ·Y .d~n: 

61 1 

hai tlch ph~n c6 chua di~m d~c bii)t 1'1 = J, To = . f . Ta s~ Urn nhfrng d4nh gia 

0 t-e::2 

gltn dung cho Tt va T3 trong nhfr»g khol10g tren• .. · .... < 
a) XH tich pMn thu nMt. Trong kho1mg nay "!] = ±f(~, 6) Ia phtrorig td'l~;*,i~ 

dih b~ m~t cAt ngang cua tau song song theo m(lt nu6c. 'l Iii m~t hlim li~n l:,jcO·bi 
ch~n- Ta chQn e:1 sao cho trong kbo3ng nay 

sin0-o"IJX) R:1 Ao'YJX:; o-< X< &l 

Thay (3.!0) vao bi~u thrrc f3.6) - (3.8) ta c6 : 
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Cll.c bih -thuc (3.11)- (3.13) My gio c6 tM tinh bhg phuang phap s6. 

b) X:et ticb pMn thu ba : 
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Tu bih ti:u'rc T>(Rw) Ia tMy ro •·ang v&i gl!i. tr[ x ·~ I 
Ao du !on) thl eh2Aoh(1 -- x2)- vh > 0 

(hay .il6i each ktulc v(q 
(3.18) 

Nbu v~y bi~u !hire duoi d~u tich phan nh~n gill. tri chrang. 

Do I l-~=• ("A.~Vl- x1)~ I< I, [sin(Ao1Jxi[ <; 1 

o L/2 . .. _ .. 

chA0 h s s ) ~:os (i-.~Y 1- x•) t sin(i-.1J~)d(;d~ < 
--r -L/2 

o L/2 

< chA.h J J d~d~ = C • chA0 h, C ~ conat > 0 

-r -L/2 

Hay no i each khac ·c6 th~ viH : 

1~1 + I;i'2 <; k. ch2A0 h; k = cons! > 0 

Nbu v4y Ia c6 h'r: 

o <;;; IT,(Rw)l < k' 

v 
voi A0 = thA0 h hay thA0 h = A0 (1 - x2) lv. 

1 - x2 

Thay thA
0
b vito (3.21), t!nh tai (3.!6) 
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k' J A0 ch2Aoh(l- x2) 
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J (1 - x2)-112x- 2dx 

1-82 

= f :x.-2d(arcein x) =an:si mt J arcsinB.x-Sdx 

t-sz 

Khi <2 ~ 0 thl cac tich phltn nay lien d~n toi khOng. Nhu vi).y to !My rlng qua .Unh 
gia T><Rw) vl>i ••-+ 0 thi c6 th~ b6 qu• T,(Rwl· Tuang l\f ta lam voi Ts(llRw). Chl cbil 
y t h~m Ia I coo(2bA0 x) I <; 1 da dinb gia ITs( llRw) 1. 

§4. L(YI GIAI S6 
Sau cl<c pMp u(re lm;mg lr~n, ta c6 th~ de dang tlnh lhrgc lia trj l\fe cin s6ng 

vii 1\f<· ob dU" cu.a catamaran qua tinh loan cac tlch ph~n Tt(Hw), Tz(Rw) vii. r,(llRw), 
Tz(llRw) b~ng pl11rong pM.p o6. Bi) chuang trlnh RESIS vift Mng ngOn ngfr FORTRAN 

lQ 



dU"qc xay dvng cho phep tinh to:ln 1\rc din s6ug o.Ua lilu hai than ciing nhu l1fc din dti 

v&i v~n t"'c nhO han hin v~n tOe t&i h:;m Vgh. V6i rnOi gia trj v~n 16c ta dura dugc ra 
khoiing each t6i uu gifra hai th:in dt! cho giil tri llJ'c ciin s6ng Ja nhO nhflt. V6i nhfrng 
kbo!ng each cO djnh gii'ra hai thAn tau, ta c6 tbl; lim duqc kho3.ng v~n t6c sao cho ll!c 
can s6ng n hO_. 
Kdt quil tinh loan: 

Ap d11ng chlfong trlnh RES!S tinh toan cbo m<)t fau m~u cua Alpherev M. J, Hinh 
d:}ng mlu thir ci'm A1pherev Mo J. bieu dten tr€'n hinh 1 v6i dw kich thu&c chin h [ 4, 6~ 5]. 

Ket quii tinh toiln cho tau mau dnQC so sanh tr~n hinh 2 va 3 v&i cac k~t .quit 
giai Uch vt thgc nghi~rn trong bl; th.Z cua Alpherev M. J, [4, 6, 6j. 
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K~l 

k = 

C= 

2,51 
I 

?, (J - -----t---.,-.,-,1 

Hlnh 3 

c -= 
2B 

l 
"' 

2Crr- B 

2B 

' 

c - khoilng each giita 2 thl\n 
k - h~ s6 J \l'C can SOD I 
S - Di~n tich m~! thfi:m nu6c m¢t thAn. 

qua llnh toan cho l so di~m tl"h do lh! hlnh ~ nbtr sau 

2Crr/L = 0.30 2C0 /L =< 0.25 

Fr Rw (tinh loan) Rw (colo Alphrev) Fr Rw (.) 

0.2 0-92 l-96 0.2 1.05 
e.22 1·08 1-10 0.22 1·08 
0.24 1.25 !.25 0.244 1.07 

0.263 0.753 0·72 0.213 0.68 
0.3 1.15 1.J5 0.3 1.28 

0.34 0.98 o.9 0.33 1.15 
0.376 0.82 0.77 0.36 0.9 
0.41 1.09 1-0 0.37 0.652 
0.462 1.26 1.28 0.41 0-69 

0-419 1-42 t.S4 . 0.452 1.22 
0.489 1.47 

\ 

Rw (-) 
. 1.0 

1-07 
1.12 
0.66 
1.32 
1.12 
0.89 
0.65 
0.7 
1.24 
1.4 



Nk,ln ~·it: Doi v&i kholmg each 3Cn/L = 0.25 tlnb toan cbo !My k~t qua kM 
phil hqp voi Ht qua cua Alpherev M. J. (tinh toan theo eOng !hue gh ttwng 1\f cua 
Kostoukov A. A. do Eggers K. de xu~t). Sai si\ lim nhi'lt kh6ng vugt qull 5%. Doi voi 
khoing each 2Crr/L = 0.3. Sai s6 c6 !On hctD YA xap xl 15%. 

Di• c.\i 
Vii• Ca hoc Viln KHVN 
Ph'¢og nghli• ftfU kif llt~•g nki!t i/6i Vift - Xb. 
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PE3IOME 

K Bbi411CJIEHMIO BOJIHOBOfO COITPOTHBJIEHHJI KATAMAPAHA 

Ha OCHOBe rHITOTe3bl 0 )l.BHJKeHHll CJ)l.Ha OKOJIO BepTHK3JibHOH CTeHKH Bhlql!CJ!l!IOTCll 
BOJIHoBOe H ocTaToqHoe corrpoTHBJieHHll KaTaMapaHa, )l.BillKYI.Uerocl! Ha cnoKOHHOii BOAe c 
noMOI.Ub!O rrocTpoeHHOH rrporpaMMbi RESIS. PesyJihTaThi BhlqHcJieHHll coarra)l.a!OT c peayJih· 
TaTaMH, orryoJIHKoBaHHbiM!I AJih<jJepeBbiM M. JI. )].Jill O)l.Hoii MO.I\eJIH KaTaMapalia. 
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