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STUDY ON THE RELATION BETWEEN Y,, Y; COEFFICIENTS IN DESCRIBING
THE LATERAL FORCE ACTING ON SHIP HULL
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Tém tat:
Nghién ctu tinh ndng diéu déng tau 1a mét cong viéc kho khan va phic tap. Ngay cd khi
duoc trang bj bé thi tau thi cdng viéc cing chwa han thudn loi vi con tly thude vao kha
nédng cla bé thir. Hon thé nira, dé c6 day du cac sé liéu thi ciing tén rét nhidu cong sic
va thoi gian. Viéc tim kiém kha ndng dw doan céc thanh phén luc téc déng |én than tau
ter méi lién hé véi cac thanh phén luyc khac 1a mét gidi phap cho vén dé nay. Trong bai
viét nay, méi lién hé giira cac hé sé Y., Y, duoc gisi thiéu.
Abstract:
Study on the ship maneuvering characteristics is a difficult and complicated task.
Although the towing tank is equipped, the task has not been convenient because it
depends on the towing tank's functions. Moreover, in order to get full maneuvering data,
it takes a lot of efforts and time. Looking for a method to predict the coefficients from the
relations with other coefficients is one of the solutions for this matter. In this paper, the
relation between Y, and Y, is introduced.

1. Gii thigu

Trong phwong phap nghién clru tinh néng diéu déng tau st dung mé hinh MMG, céc thanh
phan lyc tdc ddng dwoc phan ra thanh 3 thanh phan chinh: lwc tac doéng theo chiéu doc, lwc tac
déng theo chiéu ngang va mémen lam tau quay tré. Tac dong cla cac thanh phan lwc nay Ién than
tau, banh l1ai, chan vit sé 1am méi con tau chuyén déng véi cac dac tinh diéu déng riéng cta né. Khi
nghién cru tinh nang diéu déng cta mét con tau, nguoi ta sé nghién ctru, xac dinh cac hé sé mo
ta cac thanh phan lyc nay bang cach thir mé hinh tau trong bé thir. Dé c6 thé xac dinh tirng hé sé,
nguwdi ta phai thtr nghiém kéo md hinh nhiéu lan theo cac chuyén déng khac nhau, viéc 1am nay
tén rat nhiéu thdi gian va cong stre.

Trong céc thanh phan lwc, ching ta c6 thé nhan thdy, c6 mot s thanh phan cé tinh chét
gidng nhau. Can cr theo cac dac tinh giéng nhau cla cac thanh phan dé ta cé thé dy doan kha
nang thay déi ctia thanh phan nay theo thanh phan kia. Dién hinh, thanh phan lyc dat ngang do
chuyén déng ngang don thuan gay ra va thanh phan lwc ngang do chuyén déng quay don thuan
gay ra déu c6 mét diém chung 1a luc tdc dong clia nwéc vao ngang than tau. Cac hé sb mé ta
thanh phan lyc nay cé thé cé nhirng bién dbi tvong dwong. Do d6, c6 khéd nang dw doan cac hé sb
md ta lwc dat ngang tac déng do chuyén déng quay tir lwc dat ngang tac déng do chuyén dong
ngang gay ra. Néu cé thé tim ra méi lién hé thi viéc 1am nay c6 thé khac phuc nhirng han ché cta
nhitng bé thir khéng co tinh ndng kéo md hinh chuyén déng quay ciing nhw lam gidm théi gian
nghién cru hé sé mé ta chuyén déng quay don thuan cla tau.

2. M6 hinh toan va céc thanh phan lwe ngang tac déng 1én than tau

Chuyén dong cla con tau theo 3 thanh phan dwoc xay dwng dya trén dinh luat Newton:

(m+m, )& (m+m, )vr=X

(m+m )& (m+m Jur=Y (1)
(1,,+J,,)8N
X=Xy+Xp+ Xg+ Xy + ... 2)

Y:YH+YP+YR+YW+
N:NH+NP+NR+NW+...
Trong do:
X, Xu. Xp. Xg, X,: c&c thanh phan lyc doc.
Y, Yu, Yp. Ygr Yu: C&c thanh phan lyc ngang.
N, Ny, Np. Nr Ny: cac thanh phan mé-men.
H: than tau.
P: chan vit.
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R: banh lai. .

W va ... : gi6 va cac diéu kién ngoai canh khac.

Cac lwc thuy dong tac dung Ién than tau:

X,y =X U2+ X, V2 + X VX 2+ X, vr
Y, =Y V+ Y, VY I+ Y, P+ Y, Vi + Y, vr? (©)
N,=NV+N_ VvV +Nr+N, r*+N_vr+N_,vr’
~ Mot sb hoc vién hang hai khac, ho str dung cong thirc khac d& mé ta tac dong clia cac thanh
phan lwc tac déng 1én than tau:

Xy = X gk X(U) + (X, = Y).vr + X, .v2 + X, .r?

Yy, = Y&k Yol Y v+ (Y, + X u)r+ Y, V+ Y, vir+ Ym.v.rz +Y,r 4

N, = N+ NeB N, .v+N r+N_ v +N_ , vir+N, vr’+N,

VO’I u, v, r twong trng Ia céc toc do chuyen doéng doc, ngang quay cua tau.

Nhw vay, v&i cac hé s6 mé ta thanh phan lyc ngang do chuyen dong dat ngang va quay tr&
khéng giéng nhau gitra cac hoc vién hang hai, tuy nhién, thanh phan lwc ngang Y do chuyén dong
dat ngang va chuyén déng quay don thuan gay ra khéng dbi gita cac hoc vién. Méi lién hé gitra
cac hé so mo ta cac lyc c6 cung tinh chét c6 thé dwoc tim ra trén co s& nghién clru cac mé hinh
tau co san. ) .

3. Nghién ctru xac dinh mai lién hé gitra cac thanh phan lwc ngang do chuyén déng
dat ngang va quay don thuan o ) .

St dung két qua cua cac cong trinh da dwoc cong bo ve hé so md ta chuyen dong cua cac
con tau, ta c6 bang so liéu phuc vu cho cong tac nghién ctru nhw sau:

Bang 1. S6 liéu cac hé sé mo ta lwc ngang trong chuyén dong xoay va quay don thuan

Hé so Asai Container A B EssoF EssoB
Y'y -0.370 -0.2656 -0.0218 -0.0220 -0.36194 -0.28585
Yo -1.086 -2.102 -0.0694 -0.0859 -1.26275 -0.690736
Y, 0.130 0.06515 0.00643 0.00689 0.08911 0.074668
Y -0.119 0.08211 -0.000465 0.00066 0.02556 0.007603

Bang 1 la trich dan thanh phan lwc ngang do chuyén dong thdng va quay don thuan cta 4
con tau & 5 diéu kién tai trong khac nhau da dwgc cong bb trén cac tap chi nganh dong tau Nhat
Ban ciing nhw mé&i dwoc nghién clru tai bé thdr mé hinh tau VLCC Esso Osaka tai trwedng Dai hoc
Hai Dwong Tokyo trong diéu kién day tai va ballast. Cac hé sb néu trong bang 1 la cac hé sb
khéng thtr nguyén phuc vu qui dbi gitba md hinh va tau thuc.

Chuyén dong quay trai
Hinh 1. Cac thanh phén luc ngang do chuyén déng dat ngang va quay gay ra.

Chuyén dong dat trai

Trong hinh 1 chdng ta thdy khi tau chuyén dong dat ngang don thuan, thanh phan luc
ngang la tbng hop cda lwc can tac dung vao phan trwéc va sau trong tam tau (2 lwc nay cung
chiéu va tiy thudc vao téc dd dat va phan chim theo chiéu doc con tau), né can tré chuyén dong
dat ngang. Trong khi d6, thanh phan lwc ngang trong chuyén dong quay don thuan ciing la tbng
hop cla lwc can tac dung vao phan trwdc va sau trong tam tau (2 lwc nay tréi chiéu va tiy thudc
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vao tbc dd quay tré va phan chim theo chiéu doc con tau). Hai lwc nay vé ban chét gan giébng nhau
va cuing phu thudc vao phan chim theo chiéu doc con tau. Vi vay, ta ¢ thé nghién cu méi lién hé
gitva cac hé s6 thong qua cach qui ddi vé cac gia tri luc Y(v) do tong hop cac hé sb mod ta luc
chuyén déng ngang gay ra va Y(r) do tdng hop cac hé sb mé ta lwc chuyén dong quay gay ra.
Y(V) =Y,V + YVW v
Y(r) = Ypr + Yyrr? (5)

Nhw chung ta théy, cac hé sb cho trong bang 1 déu la cac gia tri khéng thir nguyén, vi thé
ching ta nghién ctu méi lién hé nay ciing st dung thanh phan khdng thir nguyén cda cac lwc téng
hop. Theo dé:

YH
%pLdUz
Y(v) —Y v +YWVV
Y(r) Y r+Ymr

Vv&i V, I' la cac thanh phan khdng thir nguyén cuia tc d6 dat ngang va téc d6 quay trd.
v

H=

(6)

Hai thanh phan Iyc trén ching ta thay deu tang khi téc d6 dat ngang hay toc do6 quay tang.
Vi vay, khi so sanh, ta cling dat ching trong mdi twong quan nay. LAy ti 1& Y (v)/Y (r) ta c6 méi lién
hé gitra ti s6 nay voi tbe d6 dat va quay nhw hinh 2.

T ﬂ T ]
VT
-05 05
2
+ Asai
a Container
EssoB
= EssoF
¢ A
+ B
Y'(WN'(r)
— Poly. (Y'(v)Y'(r))
& &
-10 4
s oy=-1 943%° | 4E-14%- 34229 &
R?=|0.9073
-12 4
-14
Y'(WIY'(r)
16

Hinh 2. Méi lién hé gida cac thanh phan luc do dat ngang va quay tré don thuan.

Theo db thj trong hinh 2, tryc tung biéu thj f s& Y/(v)/Y (r), truc hoanh biéu thj gia tri v’ va r'.
Nhin vao dé thi, chang ta thay méi lién hé gitra ti 1& cha 2 thanh phan luc ngang véi tbe dd quay,
téc d6 dat co do hoi tu twong ddi tdt. Ti 18 Y (v)/Y (r) bién ddi theo ham bac 2 clia V' va r' theo cong
thirc:

Y(W)/Y(r) =-11.943v? - 410" - 3.4229 (7)
. Trong 1 con tau Esso Osaka & 2 dieu kién day tai va khong tai, cac gia tri twong (rng cua ti
& Y (v)/Y (r) twong d6i gan nhau do sy thay déi phan chim cta con tau nay khéng gay dén bién doi
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I&n vé hinh dang phan chim. Nhirng con tau co6 két cAu khac, chay nhanh hon nhw tau container
thi co sw khac biét Ion hon so vai con lai.

Trén co s& xac dinh méi lién hé glua cac thanh phan lwc Y(v) va Y(r) nhw trén ching ta
hoan toan co thé du doan dwoc céac hé sb cha chuyen dong quay don thuan Y/, Yrrr tr cac hé sbé
Y\, Y ¢6 dwoc qua thi nghiém kéo md hinh véi chuyén dong dat ngang don thuan.

4. Ket luan

Véi két qua nghién ctu trén, ching ta co thé dy doan gan dung cac hé sb cua chuyen doéng
quay don thudn Y, Yy ma khdng can phai tién hanh tht kéo md hinh tau quay tré don thuan. Day
la mét thuan loi Ion, d&c biét déi voi nhivng bé thr tau nho, khéng cé khoéng gian dd rong dé cho
md hinh quay tr& va do dac cac théng sb. Viéc dy doan nay sé bb sung ca kha nang danh gia tinh
nang diéu dong tau khi quay tré tlr nhi*ng kha nang han ché cla bé thir.

Déi v&i nhirng bé thir md hinh chi c6 kha néng kéo theo chiéu doc thi viéc nang cép 1én do
ca thanh phan lwc ngang con kha thi chir nang cép 1én kha ndng quay tré rat khé thye hién. Néu
nhitng bé th&» nay dwoc nang cap dé do thanh phan luc ngang va ¢ng dung két qua nghién cdu
nay dé dy doan céac thanh phan lyc quay tré don thuan thi ¢ thé nang cao hiéu qué st dung bé
thr trong nghién ctru tinh ndng diéu déng tau rat nhiéu.
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NGHIEN CU’'U CHE TAO CAM BIEN PHAT HIEN NU'O'C CHO THIET Bl BAO
DONG NUY'O'C TRONG HAM HANG
STUDY ON THE WATER DETECTION SENSOR FOR WATER INGRESS

ALARM SYSTEM o
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Tém tat:
Cam bién la maét trong nhing khau quan trong cda hé théng phat hién nwéc trong hdm
hang. Tuy nhién, gia thanh cua hé théng nay bj ddy |én cao vi gia cdm bién cda cac hang
nwéc ngodi. Trong khi hé thédng nay duwoc SOLAS yéu céu trang bj bat budc trén cac tau
ché hang roi, viéc c6 thé gidm gia thanh sdn phdm sé tao loi thé canh tranh rét Ién trong
nganh céng nghiép déng tau. Bai viét nay gidi thiéu cdng tac nghién cutru ché tao cdm
bién phat hién nuéc v6i muc dich thay thé cac trang thiét bj nhap ngoai cho hé théng
nay.

Abstract:
Sensor is one of the important factor in water ingress alarm system. However, the prize
of this system is increased by the prize of the imported sensors. According to SOLAS,
this system must be equipped on bulk carrier, therefore, by lowering the cost of this
system, we will have advantage over the ship building industry. In this paper, the study
on the designing water detection sensors of this system is introduced.

1. Gi&i thiéu.

Theo yéu cau cla SOLAS Chuong XII- Cac bién phap tédng cudng an toan trén tau ché
hang ré&i, Qui dinh 12 — Thiét bi phat hién méc nwéc trong ham hang, két ballast va khoang kho
(Hold, ballast and dry space water level detectors), ttr 1/7/2004 céc tau hang r&i chuyén dung (Bulk
carrier) phai lap dat thiét b phat hién nwéc vao cac hdm hang, két ballast va cac khoang kho trén
tau.
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