CHUC MUNG NAM MO 2010

’NG DUNG PHUONG PHAP CAC PIEM Ki DI BE TiNH TOAN
sSrc CAN SONG CUA TAU THUY
A SINGULARITY METHOD APPLIED FOR SHIP WAVE RESISTANCE
CALCULATION

NGUYEN MANH HUNG, NGO VAN HE, LE QUANG
Trweong Pai Hoc Bach Khoa - Ha Néi
Tom tat
Nghién cteu tinh strc can t6i wu hinh dang tau |a mét yéu cau can thiét trong tinh toan thiét
ké tau thdy. Viéc xac dinh day du cac thanh phan stke can than tau khi chuyén dong la rat
phtre tap. Dé thuan tién nguwoi ta co thé phan chia sire can theo cac nguyén nhan gay ra
no. Bai viet nay, gioi thiéu mdt phuong phép tinh toan va khao sat stre can song cua tau
thdy. Ung dung phuong phap nay dé tinh, khao sat dap (rng cda tau va toi wu hinh dang
cho tau thiét ké.

Abstract

A study regarding the optimal shape of resistance vessels is an essential requirement in
the ship design. Determining the full composition hull resistance is very complex. Subjects
in research to facilitate one can divide the resistance by the cause it. The paper presents
a methodology and survey of the wave resistance of ship. Application of Singularity
method to calculate, survey and optimal shape for ship design.

1. Gi¢i thiéu chung

Viéc nghién ctru va thiét 1ap ra mot phuo’ng phap tinh, mét chwong trinh tinh strc can cé
d6 chinh xac cao, thuan tién va nhanh cting nhw st dung dé dang cho nguoi thiét ké la can thiét.
Bai viét gioi thiéu phuo’ng phap diém ky di irng dung dé tinh strc can soéng tau thdy. Bang phuong
phap nay co thé s dung dé khao sat sy thay dbi cia strc can theo hinh dang tau khac nhau, tir dé
t6i wu hinh dang tau.
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Hinh 1.1. So’ dé thiét ké tuyén hinh tau.

Tap chi Khoa hoc Céng nghé Hang hai S6 21 - 01/2010 102



CHUC MUNG NAM MO 2010

KIEM TRALUOI P DU LIEU VE TAU <
ST LT !4— MO PHONG SO 3D THAN  —> KIEM TRAT&UJ EN HINH 3
: Tt ; e N i
v
THU'C HIEN TINH . TUYEN HINH
SUC CAN —> S0 SANQHU‘;:\AC KET —T > TOIUU
o \\_: # :
T R SE—_—— —

Hinh 1.2. So’ dé tinh todn strc can tau va téi wu hinh dang.
2. Cac phwong trinh co’ ban

Gia thiét vé truong chat Idng nghién ciru: chét long khong nén dwoc, chat 16ng khéng nhot va
chuyén dong cuia dong chat 16ng khéng co6 xoay. ) )
Hé truc toa d6 str dung: gdom cac hé truc toa d6 c6 dinh OgXY, Oxyz gan va&i tau, [1]. (hinh 2.1)

L

Hinh 2.1. Cac hé truc toa dé khao sat.

Thé van téc va ap suét twong tng clia cac diém nghién ciru trén bé mat vo tau co thé phan
tich thanh cac thanh phan tac dung khac nhau nhv sau, [1,2]:

oR=0,R+0,Kt)=U_ x+d®)+d (K1) @.1)
P =)+ pKt)

Trong chuyén déng clia tau nghién ctru bao goém cac chuyén dong khac nhau. Ta c6 thé
phan tich thé van toc theo cac thanh phan gay ra:

D¢ = [, (X) +@,,(K) + @, (K)]e =
6 ol
=3 £0,(R) + 0, (R + 0, (R)e
(2.2)
Phwong trinh Laplace:
o ORI
2t St T
ox® oy oz
Phwong trinh Bernoulli:
Trong hé truc toa dd Oxyz phuong trinh Bernoulli dwoc phét trién béi Taylor viét dwdi dang [2]:

vk t) = 0 (2.3)
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2 2 2
p= pa_pgz"'pu_oo_p@_pvq)qu)t _pag)t +pPoP'vt{(V(§S) J_pg(z_zo)}
t

2
(2.4)
Céac diéu kién bién va gi¢i han bai toan [1]:
Biéu kién truot:

Yo R = (&+ 6 GP)n 2.5)

Diéu kién trén bé mat thoang:

2 2 2
a?—zuwaq)w;a?waib =0
ot otox OX oz |,

Rt ___{@E_U ai’} 26
¢(x1) Vx| (2.6)
Piéu kién gi&i han va xac dinh:
%(ﬁ—oo)zo;@(x,t)zlim o (@(x)ee'™); |Ime%2=O (2.7)
£ 7

3. Phwong phap giai va phwong trinh tinh toén
Ham thé van tbc ké dén cac yéu t6 khao sat va cac diéu kién duoc xac dinh:

o)== ma@(M)G(M M)ds, H acD(M)G(M M)dS,, Hsyagf'\")e(m,m')dsd

4ﬂ{ffsa®(M)G(M M )ds, +[[, S G(M M), + ][, ©(M)GMM)AS, }

Phwong trinh ham Green: (3.1)

G(M,M)=[G,(M,M)+G,(M,M)+conjg{G,(M,M )}] (3.2)

GoM,M)=1-1_ ! .

o ) -y e 2-2) X (- ) e ()
G(MM)= r K1[£J1(K1§)+91(K1fL 1]415351(K2§)+g1(K2§ Lo

J‘Q; Z5[9,(Z5¢) + 92(235 N —2Z409,(Z48) + 92(245 )] do
0 Varcoso -1

n J‘eé‘“c 23[92(235) + 92(235 N =Z4[92(Z48) + 92(245 )l do
0 Jarcoso -1
27K (- i)(e" )
Jrsiné, \/a_c

J‘% Kalg3(Ka&) + 9a(Ka& )] - Ka[01(Ka&) + 01(K4é)] do
O +a V1-47cos0

G,(M,M')=—
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Hinh 3.1. So’ d6 phwong phdp nghién ciru.

Phwong trinh r&i rac héa cla bai toan [1]:

Gia tri cac

[S - Gljo; = Bl (3.3) Jodi }
S 5G]l =—— L dS. +—= 12 (n.,X)dy.
I8 Gy = (=50 e [ o Ry
Véi cac ma tran, [1]: {///;;;l;‘l{:lc tai cdc didm

trong khong gian

BiI z[iwni(Mi)+mi(Mi)]
_ov,(M,) | !

7
B, .
6ni Cac thong so thuy
.z . o . o déng lwe can tinh
Tién hanh giai phwong trinh (3.3) thu duoc gia tri cac cuong )

dd ngudn. Tl d6 xac dinh dwoc cac yéu tb can tinh toan va khao sat.
4. Mdt s6 két qua tinh toan

M6 hinh tau st dung trong tinh toan va khao sat la tau Wigley (M1, M2) va mé hinh
Elliptic(M3). Thong sb co ban clia mé hinh str dung trong tinh toan:

M1l: L=80m; B=8m; T=5m

M2: L=3m; B=0.3m; T=0.187m

M3: a=05m; b=01m; ¢c=024m; h=0.25m

Hinh 3.2. So’ dé phwong phép giai.

S====—

Hinh 4.1. Bwong hinh dang va md hinh tau Wigley.
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MOQT SO KY HIEU SI’ DUNG
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V. (Xt)

Ham thé van téc cla dao déng song
phan hoi

Thé van téc cla chuyén doéng tw than
tau

Ham thé van téc cla séng

Ap suét téng

Ap suét tc thoi trong chuyén déng
dung .

Ap suét trong chuyén déng khéng
dirng . .

Céac thanh phan chuyén ddng clia than
tau

Céc thanh phan chuyén déng cla than
tau

Véc to phap tuyén

Thanh phan chuyén dong quay
Thanh phan chuyén dong theo phwong

tiéptuyén
Van toc tai diém bat ky trén tau

TAI LIEU THAM KHAO

Fr,R

G = Ge'*
W

<

kozwz/g
@ =w+L/g

S6 Froude va sé Reynol
Ham Green

Tan sb géc dao déng téng
hop clia séng
Dién tich mat thoang

Thanh phan chuyén déng
theo phuwong tiép tuyén
Thanh phan chuyén déng
quay

Khdi lwgng riéng clta chat
Iédng

Cuwong do diém ngudn

Tan sb géc dao dong cla
séng

Tan sb géc dao déng téng
hop clia séng

Hé Sé ko

Heé sbé van téc goc
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