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TOM TAT

Bai viét gidi thiéu Chuong trinh tinh sic can ciia tau chay nhanh, tir dé chon nhanh
mdy chinh trong qud trinh thiét k& tau. Chuong trinh dua trén mé hinh cia Savitsky
phdt trién vao nhitng ndm 70, tinh cho tau ludt va tau chay nhanh (cao téc) ¢6 hé s&
Froude [6n. Chuong trinh la dua vao cdc thuc nghiém da céng bd ciia cdc bé thit tau
dé tinh gdn diing sitc cdn theo mét s6 thong s& ca bdn ciia tau, va ldp dé thi luc cdn
& cdc ché dj khai thdc. Chuong trinh dang la mét trong cdc ndi dung ciia Cong trinh
Hop tdc Nghién citu-Phdt trién Ung Dung K5 Thudt Tau Nhé Cao Téc, hop tdc gitta
Bd mén Tau Thity PHBK TPHCM vdi cdc don vi khdc & trong va ngoai truong.

1. Phuong phédp tinh Sdc cdn tau thay.

Toan bd céc thanh phan sifc cdn tic dong 1&n v4 tau c6 thé téng hgp theo bang sau: [1]

Sitc cdn toan bd
Stic can vo thu Stic cén bd xung R
Stic cdn nhdt R, , Stic cdn séng Ry
Stc cdn Stc cdn hinh Stfc cdn séng Ry
masit R¢ ding R,
Stic cdn Siic cdn du Rr
masdt R¢

Sitc can v6 tau, vdi cdc thanh phin nhu trén, di dude nghién cu va ddc k&t thanh cdc
phuong phép tinh vdi cdc qui trinh tinh todn dude gidng day cho cdc k§ su chuyén nganh tau
thuyén. Hién nay, dya trén cdc k&t qud thit nghiém md hinh & c4c phong thi nghiém tau, c6
cdc phuong phdp tinh todn lyc can tau thong dung nhu sau:

Brawn / Taylor / Ayre / Lap / Papmiel / Harvald / De Groot / Nostrom / SSPA / NPL /
Buller / Kafali / Enschke / Diing c6ng thdc hai qun / Savitsky / Savitsky Pre-planing.

Viéc tinh sic cdn dugc thuc hién bing mdy tinh & cdc nudc cong nghi€p déng tau phat
trién. O nudc ta, vin 4p dung cdc budc tinh todn thi cong, tra do thi va lap bang tinh.

Mit khdc, & khu vic TP HCM dang din hinh thanh nhu ciu thiét k€ déng mdi tau thuyén
nhd, chay nhanh phuc vu vAn chuyén hanh khich va c6ng tdc tuiin tra cifu hd. Loai tau
thuy&n nay cé céch tinh khéc v6i cdc loai tau chi€m nudc (displacement) thong thudng.
Trong s6 cic phuong phdp da néu, cdc mo hinh cia Savitsky l1a 4p dung phl hdp cho céc tau
chay nhanh, dic biét 1a tau Iudt, c6 hé sd béo va hé s8 froude 1n.
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2. Tém tit Phudng phap Savitsky cho tinh todn sifc cdn tau chay nhanh ([1], [3])

Khi tinh sic cdn ciia thu chay nhanh ta'thdy riing lic dau tau chuyén déng & vén tdc
chim, sifc cdn tau lic ndy khong khéc stc cdn tiu théng dung. Nhung khi t6c d6 16n hon, tau
chuyén sang trang thdi qué do clia trang théi ludt (thudng goi 12 Pre-planing), sau ciing tiu
chuyén sang ch€ d6 ludt, lic nay chi mot phan tau chim trong nudc, phian con lai ndi hoan
toan trén mit nudc. Nhd gidm bdt dién tich ti€p nude clia v tau, sic cdn thu trong giai doan

nay thay ddi déng ké so vdi giai doan trude do.

Savitsky phat trién phudng phdp tinh lyc cdn cho tiu nhé cao tdc, dang tau U6t theo
phuong phdp phéan tich h6i quy. Xdc 14p cbng thic gin ding trong x4c dinh stc cdn toin b
R1/A cho céc gi4 tri van t8c ¢ Fr>1

Dong chdy dén tAm tAu lwét, nghiéng géc © so v6i mit thodng ban d4u, bi chia 1am 2 phin:
- Dong chay chinh bao quanh ddy tau;

- L6p méng clia ddng thay d6i huéng tai viing mép tan clia ddy va tao cdc ggn nude
Pudng dong chia mit cit ngang ddy chinh 13 nhitng vi trf 4p luc 1dn nhat tai ddy. Ap luc
ndy gidm din vé phia 14i, tao ra luc dong N, tdc dong vudng géc v6i ddy tau. Ngoai lyc trén,
khi chuyén dong ddy tdu con chiu luc ma s4t F, song song v6i ddy. Ta c6 thé viét:

R, = Fcost+ Nsinz theo huéng chuyén dong tau va (a)
" L=A=Ncosr-Fsint (b)

Véi géc nghiéng khong 16n, c6 thé bd qua thanh phan thit 2 cong thifc (b) khi tinh Iuc L
L=A=Ncost. Tirdo c6 thé viét:

R, F

—=—41igT c
A AT : ©)

hodc Rt = F+Atgr (d)

Savitsky dé nghi c6ng thic tinh Iuc
ning, toa d6 tdim dp luc 16n nhit theo

tham s6 A=Ly/B , 8 Froude C, s

Jg.B
va gbc tdn © . Luyc ning tao ra trong qué
trinh nay do hai ngudn: phdn Iyc dong ciia
nudc dén cdc ddy tau ludt va luc ddy
Archimedes h.1. Luc tic dong 1&n tim luét trén nude

Tai vén 8¢ nhd Iuc ndi chi€m ti trong 16n, con khi tau chay nhanh, Iuc ndi chd yé&u tir
phia ddng luc hoc.
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M 0.0052°"
Co=ton T @ ©
AT A A
Hé s6 lvcndng C,, =
EPVZBZ

Toa dd tAm 4p luc, do tiY vdach sau clia tau ludt tinh theo cong thifc
%’-’- =0,75- C} )
" o 512.-2+239

2

Trudng hgp géc hong tau khdc 0 : Cp = Cro — 0,0065. B.CL™  (g)
Stfc can toan b bao gdm siic cén nhdt va sitc cdn dp sudt. Vi sic cdn 4p sut : Rg = A.tgt

= pBV?
2.cos B

F

2
(Cp +ACp, )[(%’) Bt (Ai)} , lastc c&n nhdt,

trong d6: V, V. vin tdc U6t clia thu va vén tdc trung binh dudi ddy tau ludt , (m/s)
Cro - hé s8 stc cdn ma sét (tly theo s& Reynolds)

m m

v Vv L

P v,
e PVl BAV Vo

Van t8c trung binh Vy, thay ddi tity theo dién tich mit wdt AA xéc dinh tit do thi

E-”_ 1 0’01211,u —0,0658[?(0,012/1”%!'1 )0’60
4 Acost
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h.6. PO thi sifc cdn tdu v& theo Savitsky-planing
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il

Bﬁng tinh lip theo phuong phap Savitsky

TT | Cong thic K&t qua tinh ldp, cho 5 diém
1. T, 0

2 e

3. | cuett, véi CLo=0,094 va

Cip = 0,0752, p=11.5°
A =Lu/B, v6i C, = 3,433
Vi/V =, tir db thi

Cro x 10°
A\ tir do thi

4
5.
6. |R,x10°
=
8
9

| vV
10. | (Va/V)EM
11. |K=(®)+10)

12. m.CFo‘ vdi m= pBV?
2.cos 8

13. |F=(11)x(12)
14. | Tgr

15. |Rp=Atgr  (kG)

16. |Rr=Rr+F .(kG)
17. |Ln=A. B=A.(4)
18. Lot/Li, t do thi

19. | Ler=Lm.[Lc1/Liml

3. Phén tich va xdy dung chuong trinh ng dung

Qua thyc t€ gidng day va nghién citu @ng dung tin hoc trong chuyén nganh, nhém téc
gi quyét dinh xdy dung Chuong trinh BKShip nhim ho trd nghién citu, thiét k& va gidng
day-thuc hanh thi&t k& tai b mén.

BKShip (version 1.2) dugc xay dung nhu mot bdn ning cip tif mdt loat cdc chuong
trinh tinh riéng 1& d4 c6 tit hon 10 nim qua cda nhém tdc gid, dusi sy hudng din cda TS Trin
Céng Nghi, dé tir d6 hinh thanh mdt hé chuong trinh tinh todn thiét k€ tau thdy, bao gdm 3
modul: Tinh stc c4n tau (Power Prediction), thi€t k& chén vit (propeller design) va tinh chon
mdy chinh. & day chi trinh bay vé modul dau tién.

Chuong trinh tinh stc cdn tau cho phép ngudi st dung tf cdc thong s6 cd ban cla tau
vé céc kich thudc hinh hoc chinh ciia tiu, cdc hé s6 vé hinh hoc, t8c d6 t6i da..tinh dugc mot
cdch nhanh chéng tSc do tau va céng sudt higu dung cda méy chinh, tir d6 vé do thi dudng
dic tinh tdc do-Ivc can tai cdc.ch€ do khai thdc. (x. hinh & trang sau)

Chudng trinh dua vao nhiéu phuong phép tinh lyc cdn trén nén ting cia cdc ket qua
nghién citu va thyc nghiém cla cdc bé thi tau 16n trén th gidi da duge cong bd, cho phép
ngudi ding c6 thé tinh va Iya chon céc phudng phdp phit hgp véi tau dang thigt k€.
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Truée mit, trong s6 cdc phuong phdp tinh sic can liét ké & phan trén, chuong trinh
gidi quy&t cho phuong phép tinh sifc cdn theo phuong phép Savitsky, 13 phuong phép tinh sic

can cho tau chay nhanh, theo dang tau ludi.

Nhép céc thong s6 chinh cla tiu -

s

i 4
Report /

Chon céc hé s& — chon téc dd
Start chon phudng phép tinh > :
K&t qud tinh todn < Batyéu ciu Tinh todn lyc cdn
Tinh c6ng sufit
TK chinvit  [g » Chon dong cd
Chua dat yéu ciu

h.7. Trinh ty vd quan hé dif liéu ca qué trinh tinh todn lyc cdn tau
Man hinh nhép liéu ctia BK-Ship. (k&t qud tinh todn thé hién trén hinh 6)

"'!Singde Screw Hefchant Vessels =3

.

A
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A}

Xay dung Giao dién ctia Chuong trinh: Trong qud trinh chon lya va x4y dung giao dién,
nhém thi€t k& da khao s4t mdt s6 chudng trinh tinh todn Iuc can tiu clia cdc trudng dai hoc va
cdc hing phin mém v& thiét k& thu thdy hién cé te* B6 mén nhu sau:

- Nautilus (Newwave systems): 1a chudng trinh thi&t k€ tau v& hinh ddrz va én dinh,
hién ding trong mdt s chudng trinh dao tao tir xa vé thi&t k€ du thuyén tai My.

- Prolines (M¥) : chuong trinh tinh todn thi€t k& hinh d4ng va tinh 8n dinh, stc cin tiu,
chid yé&u cho céc loai thuyén budm va du thuyén nhd dudi 30m.

- Maxsurf (modul Hullspeed) : chuong trinh thi€t k& tau thiy cla hidng Formation
design systems (Uc) bao gdm nhiéu modul tinh todn va thi&t k& (hinh hoc tau,-tinh
todn 6n dinh, khai trién ton v4...) dua ra mot s phuong phép tinh sifc cdn tau, dic biét
12 cdc phudng phdp nhu Savitsky, Savitsky pre-planning, IMO...

- Wolfsoft: phin mém tinh si¥c cdn va thi€t k€ chin vit thu do nhém chuong trinh hdp
tdc Wolfson (PH Southamton, Anh) duva ra nhim muc tiéu gidng day thi€t k& vé luc
cdn tau va chin vit . Phin mém dua ra 13 phudng phdp tinh luc cin trong d6 c6
phudng phép tinh luc cdn theo Savitsky

- AutoShip: phin mém tinh thi€t k€ tau thiy cla Canada gobm nhiéu modul (Autoship,
AutoHydro, AutoPower..) dic biét AutoPower tinh todn lyc cdn va céng sudt mdy.
Phuong phdp tinh dya chi yé&u trén nén tdng Savitsky

Mot s6 vi du vé giao dién clia chuong trinh ciing duge din ra trong cudi bai viét nay.

IControI Suface

zdec 1952001

TAn i1+ MEShip~1
Serew B-VWagemagen

Cwm i 8x

{ HD- C58

M- Q3

cf= 050

q R =r13n
Eu8ng cic tinh
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Két Iugn: Chuong trinh dang dugc xay dung nén chi mdi thuc hién theo mét md hinh tinh
todn ctia Savitsky. Sip toi chuong trinh s& md rong thém cho cdc phudng phap tinh khédc cho
cdc loai tau khic, ciing nhu phét trién thém c4c modul khdc nhu: tinh todn thiét bj ddy - chan
vit ; tinh chon hé dong lyc chinh cda tau, phuc vu cho de tai Gidi Phdap Pong Luc Cho Tau
Nhd Cao Téc dong thdi phuc vu cho gidng day sinh vién nganh tau thdy.

PROGRAM FOR CALCULATION OF
RESISTANCE OF HIGH SPEED CRAFTS

Vo Trong Cang — Doan Minh Thien
Tran Cong Nghi

ABSTRACT

This article introduces to a program for calculation of resistance of high-speed crafs,
and then rapidly chooses main power engines in ship design process. Basing on the Savitsky’s
calculating models, since 70’s years, this procedure is applicable to high-speed and planing-
hull crafis which have big values of Froude number. Using published experimental results of
Naval testing laboratories this procedure calculates the resistance from a few of principle hull
parameters of the ship, and builds the graphs of resistance in other conditions of operation. This
Program is one of parts of the Cooperative-Project for R&D in Applying of High Speed Light
Craft's Technology between the Department of Naval Architecture & Marine Engineering at
HCMUT with others companies and institutions.
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