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Loinoi dau

Sdach THIET KE TAU THUY danh cho sinh vién chuyén nganh
dong tau va nhing nguoi lam viéc trong nganh nay gém hai phdn: ly
thuyét thiét ké va bé tri tau.

Phén I thuoc ly thuyét thiét ké, trinh bay nhiing vin dé sau ddy
trong 8 chuong:

U Trong luong tau, phuong trinh trong luong;

| Xdc dinh kich thuéc chinh va cdc hé sé ddy than tau, quan hé giita
cdc kich thude hinh ddng;

U Dung tich tau;

U Tinh 6n dinh tau, phén khoang chéng chim, man kho;

U Suc cdn va thiét bi ddy tau;

U Ldp bdn vé duong hinh;

I Thiét ké tau.

Phén II duoc hiéu nhu kién truc tau thuy, trinh bay trong bon
chuong cdc nguyén tdc thiét ké ngoai hinh tau va cdc yéu cdu chung vé bé
tri trong tau.

Sdch cung cdp cho nguoi doc nhitng co sé vé thiét ké tau thong dung,
chi yéu tau vdn tdi di bién. D& b6 sung THIET KE TAU THUY cdc thiét
ké chi tiét cho nhitng tau chuyén dung duoc trinh bay trong hai sdch
chuyén sdu da duoc Nha xudt bdn PHQG TPHCM phdt hanh. Nhiing tau
di bién gom tau vdn tdi hang khé, tau container, tau hang lanh, tau ché
ddu, tau ché khi hod léng, tau hang roi, tau chd sa lan... trinh bay tai
“Huong dén thiét ké tau van tdi di bién”, 2004 va tau cé nhé chay nhanh,
phuc vu phdt trién kinh té va ddm bdo an ninh, qudc phong in tai sdch
“Thiét ké tau cd nhé chay nhanh”, 2005.

Co s6 Iy thuyét thiét k& va nhitng vi du duoc téng hop ti cdc nguén
thong tin trong va ngoai nude, tu cdc sdch day déng tau ddnh sé tai tai
lieu tham khdo [1], [3], [5], [7], [9], [11] va “Sé tay ky thudt déng tau
thuy”, chiung téi da cung soan véi su chi dao cia nguoi ban qud cé Duong
Dinh Nguyén, vao nhitng nam bdy muoi [12].

Mdc du da stia nhiéu song trong tai liéu chdc védn con nhiing thiéu
sét. Rdt mong ban doc giup dé phdt hién cdc sai sét va khiém khuyét
nhdm hoan chinh tai liéu cho nhing ldn tdi bdn sau nay. Phé binh va
gép y dé nghi gui vé Bé mon Tau thuy, Khoa Ky thudt Giao théng,
Truong Dai hoc Bdch khoa - Dai hoc Quéc gia TPHCM, 268
Ly Thuong Kiét Q.10, PT: 8 645 643.

Tran Céng Nghi
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11
Mé dau

DEé c6 dugc mot con tau thuc hién mét muc dich xdc dinh phdi trdi qua hai
giai doan chinh gom thiét ké tau va ché tao theo thiét k& ay. Thiét k& tau thiy cé
vi tri quan trong trong cong nghiép dong tau.

Thong thudng, thiét ké& tau phai tién hanh gidi quyét nhiing viéc gén lién véi
su hinh thanh con tau va dé cap toan bo tinh ning tau. Nhitng nhiém vu dau tién
v6i tau thuong mai lam nhiém vu van chuyén ma bé mon thiét k& phai gidi quyét
la x4c dinh kich thuéc chinh, quan hé giita cdc kich thu6c chinh, cdc hé s6 day
than tau, lugng chiém nuéc, dung tich haAm hang.... Di lién véi cdc thong sé d6 1a
cac dic trung hinh hoc than tau gém hinh ddng theo chiéu doc, hinh ddng céc
suon, hinh ddng phan duédi, hinh ddng phan mii tau... cling 14 ddi tugng tim kiém
cda thiét k& tau. Méi tau cé chic ning cu thé, lam mot sd viéc cu thé song tat ca
tau thuong mai déu c6 muc dich chung 1a mang lai hiéu qua kinh t& cao nhit, va
tau phai dugc lam viéc trong nhitng diéu kién an toan nhat.

Trong phan mé diu nay ching ta cung nhin lai qud trinh phat trién bo mén
thiét ké& tau, tim hiéu nét chung doi tugng truc ti€p 1la cac kiéu tau dang c6é miit
trén bién trén séng va nhiing qui uéc vé st dung don vi do dung trong nganh tau.

Phat trién bo moén ly thuyét thiét ké tau

Chinh vi 1& phdi gidi bai todn ky thuat-kinh t& v6i nhiing doi héi khé thuc
hién déng thoi va nhiéu khi khong thé thuc hién tron ven, b moén thiét k& tau
dugce nhitng nha déng tau quan tdm rat sém. Tu thé ky XVIII nhitng nguoi déng
tau di c6 ging téng két kinh nghiém, riat ra nhimng bai hoc xdc dinh trong tai,
hinh déng kich thudc tau cho ham tau dang ngay cang phéat trién. Nhitng nha
todn, vat ly da tich cuc gép phan dua bdo mén 1y thuyét tau va di lién theo né la
thiét ké& tau dén chd ngay cang hoan thién.

Lich st phat trién bo mon thiét ké tau da ra doi sém, song giai doan phat
trién manh mé nhat phai ké tir thé ky XVII - XVIII. Trong tai liéu “Traité du
navire, de sa construction et de ses mouvements” xuat ban tai Paris tir 1746 cua
tdc gia nguoi Phap Bouguer da khdi quat ly thuyét tau thay, khdi quat cdch chon
thong sé chinh cho tau, dé cap ung dung cdc phuong phdp todn hoc khi nghién
ctiu tau thdy va dic biét khi xdc dinh cédc kich thuée cho tau sip déng. Tai day
cin néi thém mot it vé thuat ngit dung cho b mén 1y thuyét tau thiy va thiét ké&
tau. C6 thé nhitng nha déng tau ngudi Phdp, ngudi Anh nhu Sir Anthony Dean
(1638-1724), Monceaux... tif nhitng nidm dau cta thé& ky XVIII da cho ra doi nhiing
cudén sich trinh bay nhitng hiéu biét vé tau, trong dé6 da st dung thuat ngi
“architecture navale”, 14 nhitng ngudi mé dau mot cdch chinh thic dua cum tu
“kién truc tau”, (tuong duong tiéng Anh 13 naval architecture) lam tén goi cho
nganh méi: Iy thuyét tau”. Theo d6, nhitng ngudi st dung “kién tric tau” dé vé ra

* theo “Eléments de I’Architecture navale” ciia Dulamel de Monceaux.
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nhitng tau méi dugc goi la “kién truc su tau thuy - architecte naval, Naval
Architect”, ngay nay chung ta goi la ky su thiét ké tau. Trong pham vi
“architecture navale” Monceaux di trinh bay cdc cong thiic todn nhim xdc dinh
chiéu dai, chiéu rong, chiéu cao, cdc quan hé giita ching dung cho tau chién, nham
ddm bdo yéu cau tdc chién dit ra thoi d6. Ngudi cé cong rat 16n trong viéc phat
trién ly thuyét tau va co sé thiét ké& tau cia thé ky XVIII 1a Euler (1707-1783),
vién si thuoc Vién Han 1am Khoa hoc St Petersbourg. Euler di xdc dinh ré bing
cong thic todn hoc quan hé giita kich thuéc chinh cta tau véi cdc hé s6 day than
tau, cung tinh 6n dinh c@a tau trén nudc. Cong thic tinh chiéu cao 6n dinh ban
dau trong quan hé véi chiéu rong, chiéu chim, cdc hé s& day hinh thanh duéi thoi
Euler, van con dugc st dung nhu co s6 1y luan cho thiét ké& tau trong tdt ca cac
Vién nghién cdu tau bé cho dén t4n ngay nay. Nhitng cong thic thuc nghiém do
Euler tim ra tré thanh céong thic da ning, dung chung cho tit cd kiéu dang tau.
Trong thé ky nay nha déng tau ngudi Thuy Dién F. H. Chapman (1721-1808) tir
hoat dong thuc t& tai cdc xuéng déng tau Bic Au da gép phan hoan chinh nhing
co s6 1y luan ctia b moén thiét ké& tau thiy. Trong nhitng cong trinh khoa hoc cong
b6 tai Stockholm tiu 1775-1806, Chapman da trinh bay cach gidi quyét van dé
quan hé gitta lugng chiém nudc va kich thuéc chinh cia tau theo yéu cau thiét ké.
Chapman di xdc 14p phuong trinh trong lugng trong khuén khé ham cda lugng
chiém nudc. Quan hé gitta lugng chiém nude va cdc nhém trong lugng duge xi ly
bang moén todn hoc thong ké. Ciing chinh Chapman da tim cach trinh bay quan
hé gitia stic chd cta tau véi lugng chiém nuéde, véi kich thuée chinh cta tau va dnh
huéng ctia cdc thong s6 trén dén 6n dinh tau. TU sdng kién cléa 6ng, cdch vé tau
so khai, cdch biéu dién tau trén cdc mait cit, cach tao lu6i cho dd hoa, nghia la
nhitng yéu cau cin thi€t cho mot bdn vé thiét k& vé tau da ra doi tior thé ky 18.
Trong cdc phan tiép cda tai liéu, ching ta con cé dip lam quen véi cong thic vé vo
tau mang tén Chapman. Ngay nay, cdch lam cua 6ng van dang duge dung cé hiéu
qua trong tu dong héa thiét ké& vé tau.

Thé ky XIX 1a thoi ky phdt trién & trinh do cao cta nganh ché& tao mdy tau,
déng tau vé kim loai. Tir ddu thé& ky nay nhiing nha déng tau tai cdc nuéc c6 nén
cong nghiép déng tau phdt trién ti€p tuc hoan chinh co sé ly luan thiét ké& tau
chién va tau thuong mai. Phuong trinh trong lugng da c6 tir thoi Chapman dugc
xem xét ky va hoan thién lai. Thuc t€&, ching dang con hitu ich dén ngay nay. Nha
déng tau J. A. Normand (1839-1906) tim cdch loai dan cédc cach thiét k& “mo
m@m” thay vao d6 biang nhiing cong thic gin ding rat ra tir thue t& lam viéc. Moi
lién hé gitta may tau va vé tau da dugc Normand dua vao thiét ké&. Ciing can ké
thém, ¥ tuéng dung phuong phép todn goi la phuong phdp vi phdn d& xic dinh
lugng chiém nuéc tau da xudt hién trong cédc tdc phdm ctia Normand, nhitng ndm
nia sau cua thé ky XIX.

Thé ky XX, thiét k& tau dugc ddnh d4u bang cac tién bo 16n. Trong linh vuc
ly luan thiét k& nhitng nam dau cta thé& ky, cdc nha déng tau lan lugt dua ra
nhiing téng ké&t hoan chinh giip cho b6 mon phat trién ving chic. Mot diéu cé
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thé ghi nhan dugc, nhitng tai liéu lam co s cho thiét k& tau cong bé vao nhiing
nidm diu thé ky nay dang con day du gis tri khoa hoc cho dén nay.

Déi tau thuong mai ngay nay

Tau thiy c6 thé chia lam cdc nhém chinh sau day:

a) Tau lam viéc trén nguyén tdc khi déng hoc

Trong nhém nay cé thé ké hai kiéu tau dang dugc dung phd bién. Tau trén
dém khi (air cushion vehicle - ACV) tua trén mot “géi khi” ap luc da 16n, dugc mot
“vdy” mém bao boc. Tau hoat dong nhd luc nang cla “géi”, luc ddy cda chong
chéng. Kiéu tau thi hai cia nhém khong “mdc vdy”, nhung tan dung ngay thanh
cing kéo dai xuéng clia tau lam mang git khi 4p luc 16n. Kiéu nay trong ngon tir
chuyén mon goi 1a captured-air-bubble vehicle - CAB. Bién dang ctia tén goi con la
tau bot khi, ddy bang thiét bi phut nuéc hodc chan vit siéu sui bot.

b) Tau lam viéc trén nguyén tdc thiy dong luc

Tau nhém nay lam viéc trong nuée trén nguyén ly thuy dong luc. Tau s dung
luc ndng cda cdanh chim, chay trong nudc, nang tau lic chay goi la tau trén cdnh
thong thudng con duge goi tau cdnh ngdm (hydrofoil vehicle) Canh cia tau duogc
dung thuong thay la cdnh mdy bay, dugc bé gap thanh chit V chay ngdm trong
nudc (surface piercing) va dang thanh truot (submerged foils), ndng than tau.
Trong nhém tau lam viéc theo nguyén téc thiy dong luc con cé cdc tau luét. Tau
c6 két cdu ddy dang tdm truot, thuong dugec gdp thanh hinh chit V (deep Vee).
Tam trugt khi luét trong nuéc tao luc nang, va luc nay nhac mot phan tau lén,
gidm thé tich phan chim khi chay. Tif chuyén mén thuong goi day la planing
craft.

c¢) Nhém déng duc nhdt la tau hoat déng trén nguyén ly cia dinh ludt
Archimedes, goi 1a tau néi (displacement ships). Trong trang thdi ding yén ciing
nhu trang thai chay luc ddy tau tir dudi 1én, goi 1a luc néi do nudc tac dong, ludn
can bang véi trong lugng toan tau trong trang thai 4y. Trong nhém nay bao gém
cdc loai tau chay song, tau di bién nhu tau ché hang, tau ché diu, tau khach néi
chung, tau kéo, tau danh c4.... Xét than tau, dic biét phan than chim duéi nudc cé
thé thdy, trong nhém nay c6 tau mot than, tau nhiéu than nhu catamaran (hai
than), trimaran (ba thén).

Tau ndi phuc vu cdc muc dich dan su c6 thé chia thanh cdc nhém cén cd vao
chic nang tau.

Nhém 1: Tau van tdi hang héa, van chuyén nguoi (tau khach) di bién va tau
van tai chay song, ho.

Hang héa do tau van chuyén rat da dang, tir hang roi, hang déng kién, hang
déng trong thung tiéu chudn, hang lanh, hang 16ng.... Trong nhém nay tau vdn
tdi hang kho tong hop (general cargo ships) ra doi sém, s6 lugng dong nhat. Tau
nhém nay cé sitc ché tir vai tram tdAn DW, chay ven bién dén nhiing tau sdc ché
dén 14.000DWT hoat dong dudng dai. Tau da chic ning (general purpose cargo
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ship) thuong dugc nhiing ngudi trong nganh goi 1a tramp ship van chuyén hang
héa di khdp thé gidi khi c¢6 don dit hang, song khong bat budc theo lich trinh da
“ké hoach héa”. Lén nhat trong nhém tramp cé sitc ché dén 14.000DWT, van téc
khai thac v = 14HL/h.

Tau liner thudc nhém chay theo lich trinh, theo tuyén dudng xdc dinh va
thong 1& ché nhiing mét hang ciing gdn nhu chudn hod. Ti nhitng ndm bay muoi
tau liner tiéu biéu chiéu dai 175m, stc ché 13.000DWT, van toc khai thac 23 HL/h
da hoat dong mang lai hiéu qua.

Tau ché hang thung, con goi la tau container (container vessel) ra doi trong
cdch mang van chuyén hang, chay nhanh hon 16p tau ché hang khé tong hop via
néu, stc chd cing 16n hon. Tau container stc chd trén 30007TEU da khai thac
thanh cong trong nhiltng nam chin muoi.

Nhém tau chdé hang léng gom tau ché ddu theo nghia chung, tir chuyén nganh
goi 1a tanker hién tai c6 kich thude 16n nhat, sic chd 16n nhdt. Tanker phan
thanh hai nhém nhé, tau ché sdn phdm ti cong nghiép dau khi (products carrier)
va tau ché diu thé (crude carrier). Tanker “16n” rdt nhanh sau chién tranh thé&
gi6i thid II. Nhitng ndm nidm muci tau dau cd 30.000DWT da dugc coi la
supertanker, nidm 1960 tau ddu stc ché trén 50.000DWT da mé dau cho thoi ky
phat trién kich cd. Gilia nhitng nim sdu muoi tanker sidc ché trén 100.000DWT
tré thanh thong thudng, nidm cudi cua thap ky sdu muoi ra doi tanker stc chd
250.000DWT. Tau da hoat dong, c6 kich ¢d 16n nh4t, dai trén 400m, rong trén
70m, stc ché 550.000DWT xudt hién giita nhitng ndm bady muoi. Cung thoi ky nay
thiét ké& tau ché dau stc chdé 1 triéu DWT da dugce xem xét.

Tau ché khi héa léng (Liquefied Gas Carriers), gom hai kiéu 1a tau chd khi
thién nhién héa léng (Liquefied Natural Gas — LNG) va tau ché khi cong nghiép
héa ddu (Liquefied Petroleum Gas — LPG) dung ché khi héa 16ng ¢ nhiét do rat
thap, vi du dén —162°C cho tau LNG. Tau LNG dua vao hoat dong thuong mai tu
nam 1964 c6 dung lugng 27.400m®. Kich thudc tau nhém nay ¢ 125.000m> nam
1975 va 300.000m? tit nhiing ndm tdm muoi.

Tau ché hang roi (bulk carrier) duge chuyén nghiép héa dé van chuyén quéng,
than d4, khodng san, cac loai hat roi khong déng géi. Chic ning cu thé doc theo
tén goi chuyén nganh nhu tau OO (Ore-0il), tau OBO (Ore-Bulk-0Oil). Tau nhém
ché hang bulk c6 stc ché kha 16n, tit 100.000DWT dén 150.000DWT hoidc hon.
Tau OBO c¢& 16n déng vao nhilng nam bdy muoi cé kich thudc nhu sau: L,,.B.D =
313x52x27,3(m), van toc 13,5 HL/h, stc chd 245.320DWT.

Tau Ro-Ro, viét tdat tw Roll-On/Roll-off Ship, dua hang vao tau va chuyén
hang ra theo phuong thic van chuyén ngang nh¢ thiét bi di dong. Tau déng vao
nhitng ndm bay muoi c¢é kich thudc tiéu biéu: chiéu dai toan bd 208,5m, chiéu rong
31,1m, luong chiém nuée 33.765T, stic chd 19.000DWT. Tau khai thac ¢ van toc
23HL/h.
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Tau ché sa lan (barge carrier) nhidn sa lan va dua ching ra khéi tau theo
nguyén ly Float-on/Float-off. Sa lan chia trén tau me da dugc tiéu chudn héa.
Nhom tau LASH (Lichter Abroad Ship), ché sa lan, kich thuéc LBD =
18,75x9,5x3,96 m, lugng chiém nuéc mbdi lichter 455,4T. Tau LASH tiéu biéu sic
ché 46.153DWT gom 89 sa lan, khai thac ¢ van téc 20HL/h, da hoat dong tu
nhiing nidm bay muoi. Tau thuoc nhém SEABEE (sea barge) ché sa lan tiéu chuin
v6i LBD = 29,72x10,67x3,81 m, DW = 833,97 da khai thdac c6 hiéu qua tiu nhing
nidm bdy muoi. Tau SEABEE st dung cin c4u c6 dinh d#it phia 14i dé nang ha sa
lan.

Tau ché gb (timber carrier) phat trién manh truéc nhitng nidm sdu muoi,
chuyén mon héa trong khau van chuyén ti gb tron dén gé thanh phdm.

Tau ché hang lanh (refrigerated cargo ship) thugc nhém tau van tai hang kho
lanh, chuyén ché rau qud, cd, thit, thuc phdm. Nhiét d6 budong lanh trén tau
khodng +5°C dén -25°C theo yéu cau bao quan hang khic nhau.

Tau ché xe, thiét bi (car carrier) chi yéu dung chd cdc loai xe, mdy méc
chuyén dung....

Tau khdch chuyén dung chd nguoi qua lai séong, vinh, con goi “pha” (bac, ferry
car) dén tau khéch (passenger ship) tuyén dudng dai, c¢6 dinh, chuyén nganh goi 1a
liner, tau tuyén c6 dinh. Tau khdch dung dé ché ngudi hodc chd ngudi cung hang
héa. C6 thé phan biét thém, tau via ché khach va hang héa con cé tén goi tau
hang - khdch. Tau du lich chd khéch tuyén ngin, sé lugng khach trén tau khong
dong. Tau hoat dong tuyén cé dinh thuong cé kich thuéc 16n, trang bi tién nghi
day da, lugng chiém nuéc dén 70.0007, lugng khdch dén 2.000 ngudi hoic hon.
Tau khach ha thuy nadm 1967 c6 kich thuéc dac trung sau: L,, = 294m, B = 32m,
chiéu cao do dén dinh 6ng khéi 61,4m, ché 2025 khach, khai thac & van toc
28, 5HL/h. Trang bi bubng mdy la cum tua bin cong suit 82.000kW.

Nhém 2: Tau dich vu (service vessels)

Tau chuyén nganh, hay tau céng tdc trén bién, trong cdng. Nhém tau nay da
dang, chuyén sau vao mot hosdc mot s6 linh vuc phuc vu ky thuat. Tau kéo va tau
ddy ra doi rdt sém va lam nhiéu viéc khdc nhau, kéo cdc phuong tién thiy, ddy
cac doan tau van tdi. Tau nhém nay thuong thiét k& va ché tao tuy thuoc vung si
dung gom tau kéo chay sdng, cdng, tau ven bién va tau di bién. Tau ciu hé
(salvage vessel) trang bi mdy dG manh, hoat dong trong moi diéu kién thoi tiét,
ddm bdo cong viéc cliu ngudi, tau... khi c¢6 yéu cau. Tau ddm bdo hang hai cé tau
thd phao (buoy vessel), tau cong trinh nhu tau cuéc bun, tau hit bun lam cong téc
nao vét ludong lach, cadng (dredger), tau ddt cdp ngdm (cable layer). Céc tau chay
nhanh phuc vu cdc muc dich khac nhau nhu tau hoa tiéu (pilot craft), tau hdi quan
(custom boat), tau kiém ngu (fisheries patrol boat),....

Nhém 3: Tau phuc vu khai thac dau khi hay con goi nhém tau cong nghiép
Tau phuc vu khai thdc ddu khi ngoai khoi (offshore vessels) gobm cdc tau lam
dich vu cung Ung (supply ship), tau diat 6ng ngam (pipe layer), cAn c4u néi (crane
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barge), gian khoan néi gom gian nida chim va gian tu nang (semisubmersible drill
rig, jack-up rig), tau khoan (drill ship) va cdc cong trinh néi phuc vu sdn xudt
trén bién (production platforms). Tau khoan phuc vu khoan thim do viung bién c6
do sau dén 500m. Mot trong cdc tau khoan dang hoat dong cé kich thude dic
trung sau day: LBd = 235,5x21,3x7,02 m, luong chiém nuéc 14.1007 khoan tai
nhitng vung bién c6 chiéu sau vung nuéc dén 215m nudc, khoan sau vao long dat
600m. C4c tram chita ddu khong bén FPSO lam chic ning chia dau vira khai théc
tai ving bién xdc dinh 1a nhém tau ra doi chi vai muoi ndm tré lai day.

Tau ddnh bdt cd va ché bién cd. Tau cd chiém dén 5% tdi trong cla doi tau
trén thé& gidi. Tau danh bit gdm tau ludi kéo, tau ludi vay, tau lam nghé ludi ré...
Tau ché& bién 6 dang nhiing co s san xuit kh4 16n trén bién.

Ky hiéu va don vi tinh dung trong thiét ké tau

Trong gido trinh nay st dung cdc ky hiéu chinh, cdac don vi do quen thudc
mang tinh truyén thong trong nganh déng tau.

Kich thuéc chinh ciia tau va hé sé béo:

L chiéu dai tau néi chung - length of ship

L, chiéu dai toan bd - length over all

L,, chiéu dai gitta hai tru - length between perpendiculars
L, chiéu dai dudng nué6c - waterplane length

B chiéu rong - breadth

D hoac H chiéu cao tau - depth

d hodc T mén nudc tau - draught, draft

CB, Cz  hé sbd day thé tich - block coefficient

CM, Cy; hé sé day miét cit gitia tau - midship coefficient

CP, Cp hé so day lang tru - longitudinal prismatic cefficient
CW, Cw hé sd day dudng nuéc - waterplane coefficient

D, A lugng chiém nuéc - displacement weight
V,V thé tich phan chim- displacement volume

Cdc ky hiéu dung chung:
BM, BM khodng céch tit tAm ndi B dén tdm nghiéng M trong mit cit
ngang - metacentre above centre of buoyancy
BM;, BM1, khodng céch tif tAm néi B dén tam nghiéng M trong mét cdt

doc - longitudinal metacentre above centre of buoyancy

g gia toc trong truong - acceleration due to gravity
H, h chiéu cao néi chung - height, depth
Ly, A chiéu dai séng - wave length

m khéi lugng - mass
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p

P

T

W, w
Fb

G

GM, GM
GM.,GM;,
GZ, GZ
I,

Iy

K

KB, KB
M

Sw
a=Cyw
p=Cu
0=0Cp
¢=Cp
A=D
v=V

4p Sudt - pressure

cong suat - power

chu ky - period

trong lugng - weight

man kho tau - freeboard

trong tam tau - centre of gravity

chiéu cao tam nghiéng (ngang) - metancentric height
chiéu cao tam nghiéng doc - longitudinal metacentric height
tay don 6n dinh - stability lever

momen quén tinh doc cia dudng nudc - longitudinal moment
of inertia of waterplane

momen quan tinh ngang cta dudng nudc - tranverse moment
of inertia of waterplane

séng chinh - keel

chiéu cao tam ndi trén day - center of gravity above moulded
base (keel)

tam nghiéng - metacentre
mit uGt vo tau - wetted surface
5 s6 day thé tich

5 s6 ddy mat gitta tau

~=A
> D

hé s6 ddy duong nudc
hé s6 day lang tru
lugng chiém nudc cua tau - displacement weight

thé tich phan chim - displacement volume

Don vi do trong hé théng SI

Tén goi Pon vi Ky hiéu
Chiéu dai Metre m
Khéi lugng Kilogram kg
Thdai gian Giay s
Luc Newton N =kg.m/s?
Céng Joule J =N.m
Cong suat Watt W =J/s
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Nhiing dai lugng xudt hién thudng xuyén trong gido trinh, mang y nghia
truyén thong cia nganh nghé nhu sau:

Trong luong ky hiéu chung W, w va P trong tai liéu. Pon vi do A£G (trong
lugng) ho#c tdn trong lugng trong hé thong metric, viét tit T hodc MT.

Dy lugng chiém nudc toan bo - total displacement
D, lugng chiém nudc tau khong - light displacement
DW trong tai - deadweight

DWT tdn trong tai - deadweight.

Luong chiém nude cta tau D hodc A, tinh theo cong thic: D = 7.V hodc A = 7.V
Vi y - trong luong riéng cta nudc bao tau, tinh cho nuéc séng y = 1,0 T/m?, con
cho nuéc bién y = 1,025 T/m?. Pon vi do ding cho D(A) 1a don vi trong luong, kG
(trong lugng) hodc tdn trong lugng, viét tat T hodc MT.

Vén téc ky hiéu v, do bing m/s trong hé SI, hodc hai ly/gid (HL/h) khi tinh
van toc tau di bién.

Céng sudt may chinh 1dp trén tau ky hiéu BHP hoic Py (Brake Horsepower),
cong suat ddn dén dau truc chan vit DHP hoic Pp (Delivered Horsepower), tinh
bing ma luc trong hé thong metric hodc hp trong hé thong Imperial UK. Ma luc
HP - horsepower trong hé thong do metric tinh bang 75 kG.m/s, trong hé théng do
cia UK va USA tuong duong 76 kG.m/s. Trong nhiéu trudng hop ma luc trong hé
metric duge ky hiéu PS hoac CV.

Trong gido trinh c6 st dung cdc don vi do truyén thong thudc hé théng do
Imperial cia UK va USA. Hoéan d6i cdc don vi gitta hé théng do hoang gia va hé
thong metric theo céach sau:

Chiéu dai: 1 foot = 0,3048m; 1 inch = 0,0254m; 1 NM (hdi ly) = 1,85318km.

Van téc: 1 knot (nghia den: nut, viét tat kn) = 1 HL/h = 0,515 m/s

Trong lugng: 1 pound = 0,445 kG; 1 long ton (ky hiéu LT) = 1,016 MT.

Cong suat: 1 HP = 745,7 W.
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Chuong 1

TRONG LUQNG TAU. PHUONG TRINH TRONG LUQONG

1.1 TRONG LUGNG VO TAU

Trong luong vé tau trong cdc bai todn thiét k& dugc hiéu 1a tong trong lugng
cdc chi tiét cAu thanh than tau. Cdc nhém trong lugng chinh gom:

a) K&t c4du ban than than tau: vé tau, cdc vach, boong, san, két ciu gia cing...

b) Thugng ting va céc lau

c) Cac két cdu biang vat liéu phu, tham gia vao thanh phin than tau nhu gb,
xi méng, vat liéu téng hop tham gia vao vé tau bang thép.

Tir thuc t& c6 thé nhan thay ring, trong lugng ban than than tau ty 1& véi
kich thuéc chinh than tau LBH. Trong s cdc kich thudc chinh dang dé cap, H
dugce tinh dén boong lién tuc, cao nhat. Nho phép thong ké ching ta c6 thé xic
lap trong lugng tinh cho mdi don vi m?®, tir trong lugng nay. Néu ky hiéu Wy -
trong luong vé tau, trong lugng cho mdi don vi tir mé dun LBH, goi 1a chi s6 trong
luong vé, duge tinh theo cach sau.

Py :ﬁ, (¢/m?) (1.1
Ngoai ra ching ta con st dung cach tinh khac cach vira néu. Theo cdach nay,
can thiét xac lap chiéu cao tau Hy, goi 1a chiéu cao tuong duong, trén co sé chiéu
cao H clia tau va chiéu cao thugng tang tau.
H, :H+%, (m) (1.2)
trong d6 V, - dung tich thugng tdng, tinh bing m?. Chi s6 trong lugng vé tau cé
thé x4c lap theo cach sau:

P :%;Il’ (t/m?) (1.3)
Mot sb gid tri tiéu biéu cho céc kiéu tau thong dung dugc tong két tai bang.
Ki€u tau pvi (kG/mP) Kiéu tau pvi (kG/mP)
Tau hang ¢g nhé 95-105 Tau ché hang rdi 100-115

Tau hang c& 16n 95-100 Tau dau 110-95
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Hinh 1.1 Trong luong vé thép tau kiéu ci, tinh dén boong cao nhdt

Theo cdch dit van dé ctia mot s6 chuyén gia déng tau, v6i tau vé thép can tim
cdch tinh trong lugng (theo nghia ding 1a khéi lugng vat liéu lam bing thép) vé
thép cho tau dang thiét ké. Thong thudng, trén tau nhém nay trong luong vé thép
chiém khong dudi 60% trong lugng tau khong. Vé6i tau van tdi c¢& 16n, trong lugng
vo thép Wy chiém khodng 20% lugng chiém nuéc D cia tau, con véi tau ¢d nhd ty
1& nay 16n hon nhiéu. Hinh 1.1 giéi thiéu hé sé trong lugng vé thép tau van tai
kiéu cii dang shelterdeck, tinh theo cong thuc:

1000-W,,
LBH
trong d6 Wy, 1a trong lugng tinh thép lam vo tau, tinh bang tan.

Dsp = (14)

v ’

0,16

0,15

AN
|

0,14 <N

0,13 N

O

4
N .p{

0,12+ > b,

0,11 - 7Y

0,10 U

0,09

100 150 200 250 300 ——
L[m]

Hinh 1.2 Quan hé gitia chi sé trong luong vé véi chiéu dai tau
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Can cd di liéu thu nhan tu cac tau van tai hang kho, hang roi, hang long dai
du6i 180m, déng trudc nhitng nidm sdu muoi c6 thé 14p d6 thi trinh bay quan hé
gitta py va chiéu dai tau. St dung cdch lam ngoai suy vao trudng hgp nay, dé thi
pv = fAL), trong dé py = Wy/Vy, ¢6 dang nhu tai hinh 1.2.

Trén hinh, cdc ky hiéu dung chi cac kiéu tau tham gia trong théng ké. O - tau
van tai hang kho, ° - tau ché hang lanh; c- tau chd hang thung; ¢ - tau hang roi;
® - tau khach va x - tau ché dau.

Thé tich Vy duge hiéu 1a dung tich tau, phan dudi boong.

Chi s6 trong luong py céc tau thong dung cé thé tong két nhu sau:

Tau van tai thong dung 0,103[1 + 17(L-110)%]

Tau khach 0,113 = 0,121

Tau hang roi 0,108 = 0,117

Tau ché dau 0,021 + L/1000 + K, v6i K < 5%
Tau hang lanh 0,106 + 0,116.

Tau hang thong dung c6 céc gid tri “chudn” sau:
L/H=12; L/B=6,5; T/H =0.85; Cy =0,98; Cp = 0,65
Trong lugng vé tau cé thé qui uéc chia lam hai thanh phan: trong lugng than
tau, tinh dén boong nhu dia néu Wy, va trong luong thugng tidng goém cédc két cdu
trén boong Wy,. Chi s6 trong lugng trong trudng hgp nay ciing duge chia lam hai,
tinh theo qui udc gitta cac nha déng tau:

Wiy . Wy
= va =—=
P LBH Psup Veur

trong d6: LBH - mé dun kich thude chinh, m® va Vgyp - dung tich thuong tang, m?.

0,6 0650,7 0,75 0.8 0,85 5 10 15 20 25 30 35L.BH , 3
Co 1000 [}

Hinh 1.3
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Chi s6 py phu thudc vao LBH, hé sé béo thé tich cta tau Cp (8) va ty 1&é L/H.
Tai liéu théng ké cho thdy chi s niy nidm trong pham vi khd rong, tir 0,070 dén
0,110 t/m?®. P thi tai hinh 1.3 gi6i thiéu quan hé dang néu cia céc tau ché hang
kho, hai boong, kiéu cii.

Hinh 1.4 trinh bay d6 thi dang tuong tu, 4p dung cho tau ba boong.

L
ﬁ‘13
=12
=11
=10
\
AN
0,6 0,650,7 0,75 08 0,85 5 10 15 20 25 30 351.BH,.3
C 1000 (]

Hinh 1.4
Chi s6 trong luong dung dé tinh trong lugng thugng tang dugc gi6i thiéu tai
hinh 1.5, trong d6 psyp duge xét nhu ham cda stc ché.

Psup [k—g;]
130 L™
PK3
i D,5. 01
110} \ DS, %= 0,3
\ D Sr+R,§= - LA i
100k + —= 04 D - Lau mii
\ D4R, %= 0.7 Sr - Lau gitia
90} R - LAu l4i
” S - Téng chiéu dai tat ca cac lau
X (Pk3)
70F D+Sr+R, S_ 0.975
o=0
01 2 3 456 7 8 910111213 141516 17 18 19 20 21 22
Dw_ 1t
1000

Hinh 1.5
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T cach dat van dé trén day, Johnson va Rumbel @& xuét cdch tinh trong
lugng vé thép dung cho tau dau va tau ché hang di bién duéi dang d6 thi Wsy = AD),
trong d6 D - luong chi€ém nué6c cla tau, viét tdt tir Displacement, thi nguyén cia
D 1a t4n trong lugng (T hodic MT).

Phuong phép tinh cho phép xdc dinh trong lugng vé thép tau diu véi D c&
dén 200.000 tadn, tau chd hang roi dén 40.000¢ va tau ché hang khoé véi cdc yéu
cAu riéng 1é. Phuong phdp cho phép nhanh chéng xdc dinh trong lugng vé thép
cdc tau trong pham vi chi dinh, tuy nhién nhitng gia tri tinh toan chi mang tinh
gin ding, cin tiép tuc kiém chiing.

Hai d6 thi tai hinh 1.6 va hinh 1.7 du6i day trich ti bai bdo viia néu. Trong
luong thép lam vé tinh bang long ton (LT), lugng chiém nudc tau tinh trong hé do
Anh - My, bang long ton. Chuyén d6i tdn theo hé théng trén ra tdn hé mét tién
hanh theo cong thic: long ton = 1016 kG. Can gidi thich thém, cdc tau dugc dua
vao danh sdch théng ké thiét ké& va ché tao trudec nim 1960 tai USA, gia tri tra tu
dd thi khong hoan toan trung lap véi dir litu théng ké cia chau Au va cdc nudce
khac.

1
10" Wy,

o v

0,5 A
/ - /
(30}

i /
/Mg ngoc

// don

Va

' 2 & ady & g =

Hinh 1.6 Quan hé trong luong thép vé tau ché ddu vdi luong chiém nudc

o
el

* Johnson R.P, Rumble H. P., “Weight, Cost and Design Characteristics of Tankers and Dry Cargo Ships”, ISP,
1964.
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Hinh 1.7 Trong luong vé thép tau chdé hang roi va tau ché hang kho

1.2 TRONG LUQNG THIET B] TAU VA HE THONG TAU

Trong lugng nhém thiét bi thay d6i trén cdc tau, tuy thudc cong dung tau va
kiéu tau. Trong lugng nay con tuy thudc yéu ciu chi tau, thay déi khiac nhau trong
mot kiu tau. Nhém trong lugng nay cé thé coi ty 1é v6i mé dun L.B.H hodc
L.B.H,, giong nhu ching ta da thuc hién véi nhém vé. Trong tinh todn nhiéu khi
ngudi tinh goép cd hai nhém trong luong nay lai thanh nhém chung mang tén
trong luong vé tau da trang bi.

Chi s6 trong lugng trang thiét bi tau tinh theo mot trong hai dang:

Prr =£+?H, (kG/m?®) hoac pppy Z#T-THJ (kG/m?) (1.5)
Nhiing gia tri tham khao nhu duéi day:
Kiéu tau prr (RG/m®)
Tau hang ¢d nhé 53 - 47
Tau hang cd 16n 47 - 45
Tau ché hang roi 28 - 24
Tau dau 25 - 20

Chi s6 nay thay d6i trong giéi han rong 4+70 (kG/m?®) d6i véi tau chay song.
Vi du véi sa lan chi s6 mang gid tri bé nhat dugc 4p dung, trong khi dé tau kéo,
tau d4y c6 chi sé ppr v6i gid tri 16n nhAat.
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Prr
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Hinh 1.8a H¢ s6 trong luong trang thiét bi tau ddu
Trén d6 thi L, B, H do bang feet, L.B.H tinh bing cub ft.
D6 thi tai hinh 1.8 trinh bay quan hé giita trong lugng trang thiét bi cia tau
Wyr v6i mo dun L.B.H tau ché dau déng vao nhitng ndm sdu muoi, bdy muoi. Kich
thuéc chinh cta tau dung cho hinh 1.8 do bang feet, trong lugng tinh bing long ton.
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Hinh 1.8b Chi sé trong luong trang thiét bi ddu tau ddu
phu thudc vao dung tich khoang hang
Chi s6 trong luong prr cia tau van tdi hang khé tinh bing quan hé
prr = WTT/Vcargo néu tal hinh 1.9.
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Chi s6 tuong tu cua tau hang roi trinh bay tai hinh 1.10.

Prr 1 N
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Hinh 1.10
Cong thic chung xdc dinh chi s6 trong lugng trang thiét bi tau c6 thé viét
nhu sau:

LBH kG
=47,5-5———, |— (1.6
Prr 1000 [mf”} )
Trang thiét bi trén boong cé thé xac dinh theo cong thic kinh nghiém
LB kG |
=495-710——, |— (1.7
Pr1 1000° | m? | )
Trang thiét bi boc xép va day miéng ham hang
LB kG |
=405-55——, |— 1.8
Pre 1000° | m? | (1.8)
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Trang thiét bi noi that tau

2
LBH LBH kG
=22-5,26————+0,375| —— | , |— 1.9
Pr3 1000 ( 1000] {mS } (1.9
Trang bi dudng 6ng than tau va hé théng thong gi6
LBH kG
=10-7T——, |— 1.10
Pr4 1000 Lﬁ} (1.10)
Trang thiét bi dién tau
LBH kG
—5-05-02 | RO 1.11
Prs 1000 [mJ (11D

Theo téng két ctia ngudi My ti nhitng nidm sdu muoi, trang thiét bi trén tau
déng theo tiéu chudn ctia USA c6 trong lugng tinh bing long ton trong pham vi
trinh bay trén hinh 1.11. Trén d6 thi nét lién dung cho tau ché hang kho va hang
roi, nét diat danh cho tau dau.
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Hinh 1.11

Duong A dung cho tau trang bi cao nhat, nip ham hang biang thép, thiét bi
bdéc d& hién dai, tinh dén nhiing nidm sau muoi, chd sinh hoat cho 12 hanh khéch.

Pudng B - trang bi mic trung binh, nip ddy hiAm hang bang thép, thiét bi
boc dd hang trung, 12 khédch trén tau.

Duong C - trang bi binh dan, nip d4y ham hang lam tiu gb, phuong tién béc
do tho so, chd sinh hoat cho 12 nguoi di tau.

Puong D - tau loai thdp nhat, khong bé tri chd cho khach.
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1.3 TRONG LUGNG THIET BI NANG LUQGNG

Trong lugng budng may trong bat cd kiéu tau nao déu la dai luong phu thuoc
vao kiéu mdy chinh va dic tinh chd y&u cia may d6 1la cong sudt. Thong 1&, véi
may tau diesel, cong suidt mdy 16n kéo theo trong luong budéng mdy 1én.

Trong lugng thiét bi ndng lugng cha tau, néi ciach khéc, trong luong budng
may c6 thé biéu dién bing quan hé:

Wy =py-F. (1.12)
v6i: P, - chi s6 trong lugng budng may

P, - cong suat trang bi, bao gdbm may chinh, mdy phu, tri mdy ph4t dién, cac
thiét bi phuc vu truc tiép cho hé thong nay.

Mot vai cdch tinh trén co sé phuong phdp thong ké lién quan dén chi so
trong lugng thiét bi ning lugng c6 thé nhu sau:

. . . ) 1 +2
Véi tua bin hoi nuéc Py =L1/300 (1.13)
(P,)
. . 950+ 50
Véi tua bin gas Py :W (114)
e
. . R A aa e 1 +1
Vé6i mdy diesel quay cham, truyen dong truc tiép p,, :% (1.15)
e
. N . +
Vé6i may diesel cao toc, truyén dong qua hop s6  py, :% (1.16)
e
py 240
kG
o 220 \\
200
N\
\ 1 - Ap dung cho may diesel quay cham
180 \ \\ 2- May diesel dung ting ap
\ _ L . o N N o
160 \\51 3- May diesel trung toc cung hop s
4- Hé thdng diesel - dign
140
\ \\ 5, 6- May diesel chay bing ddu ning
120 \§ 7- Hé thong Pescar
100 \ N §§_\ £ | 8 10- Tua bin hoi nude
\\ \\\ z 6 | 9, 11- Tua bin khi
80 \\\\\i\\‘;\
~— 7
60 \\\S‘L —~L0
\\ 9 8
40 11
0 2 4 6 8 10 12 14 16 18 20 22
P.x10° HP

Hinh 1.12 D6 thi quan hé giita py va P,
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T tai lieu thong ké c6 thé xac 1ap d6 thi trinh bay quan hé gita py v6i cong
sudt mdy chinh trang bi trén tau, nhu hinh 1.12. C4c tau tham gia vao bang téng
két nay c6 xudt xd tir chau Au.

Nhu da dé cap trong stc cdn tau, cong sudt can thiét cho tau dang thiét ké& cé
thé tinh chuyén tir tau mau. Trong truong hop nay céng sudt may chinh dugc tinh
bang cong thic:

2/3. 3
p - D™y

e b

(PS) (1.17)

Trong cong thic (1.17) va trong cdc phan tiép theo PS dugc ky hiéu thay cho
tén goi “mad luc”, hoac “suc ngua”, tuong duong véi HP do trong hé metric.

1.4 TRONG LUONG HE THONG DIEN, HE THONG LIEN LAC BEN TRONG VA HE
THONG DIEU KHIEN

Trong nhém nay bao gom tat ca thiét bi dién, vo tuyén dién, dién ti va thiét
bi hang hai, diéu khién tau. Cach tinh trong lugng cho nhém khéng khéc cach
chung ta da st dung cho trang thiét bi tau, c6 nghia phu thudéc vao mé dun LBH
cua tau.

W = paLBH (1.18)

Trong tdm cta tau dugc tinh trén co sG cac cong thic co hoc.

Hoanh do trong tdm tau tinh bing biéu thic:

LCG =1L (1.19)

KG =11 (1.20)

Néu ky hiéu trong tAm budong mdy da trang bi 1a Xgy, cong thic kinh nghiém
xéc dinh trong tdm tau trong giai doan thiét ké sé la

X
Vé thép %=0,465+0,06 iM (1.21)

Vé thép da trang bi LCGspr

X
— 0,468 + 0,48 %M (1.22)

X
~0,385+0,21 %M (1.23)

Tau khong LCLGO
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Chiéu cao trong tAm tau ché hang khé chiu dnh huéng sé boong, thuong tang.
Gia tri trung binh cta ty 1é chiéu cao trong tdm KG trén chiéu cao tau H duogc
trinh bay tai cac hinh tiép theo, tuy thudc lugng chiém nudc cta tau.

Hinh 1.13 trinh bay chiéu cao trong tdm than tau chua trang bi vé6i chiéu cao
man kho t6i thiéu, hinh 1.14 4p dung cho vé tau c6 man khé nang cao.

Ka
H

0,8

0,7 O U

0’6 1 1 L 1 L L L L 1 1 L 1 1 1 1 1 1 1 1 L 1 > 3

1 23 45 6 7 8 9 10 11 1213 14 1516 17 18 19 20 21 x10
DIMT]

Hinh 1.13

KG

0,8

0,7 \:\

0,6 . O S

L b
.

0572 3 2 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 2021  x10°
DIMT]

Hinh 1.14

Trudng hop tau da duge 14p trang thiét bi va budng mdy tau da hoan chinh,
gia tri cha KG/H sé thay d6i so vdi tau chua trang bi. Hinh 1.15 giéi thiéu chiéu
cao trong tAm trang thiét bi trong khudén khd ham cta D. Chiéu cao trong tam
budng mdy trén céc tau cd trung binh ndm trong pham vi d6 thi tai hinh 1.16.

D[MT]
Hinh 1.15
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x10°
10 11 1213 14 15 16 17 18 19 20 21
DIMT]

-
N
Wl
NN
o+
ok
~F
ok
ok

Hinh 1.16
Luu ¥ dén vi tri hai nhém trong lugng vira néu, két qua tinh trong tdm tau sé
c6 dang nhu tai hinh 1.17 va 1.18. Hinh dau danh cho tau véi man kho t6i thiéu.
Hinh 1.18 danh cho tau véi man kho nang cao.

KG
H
0,91
0,8_ .
0v7_ o. . .
0,6 L L L 1 1 L 1 1 1 1 1 1 1 1 L L L L L 1 1 |><1O3
’ 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22
DIMT]
Hinh 1.17
KG
H
0,9
0,8f
0,7f
0,6 1 1 1 1 L ! 1 1 1 ! 1 1 1 1 L L L L 1 1 X103
Y 1 2 3 4 5 6 7 8 9 10 11 1213 14 1516 17 18 19 20
DIMT]

Hinh 1.18

1.5 TRONG LUGNG DU TRU LUUNG CHIEM NUGC

Trong lugng du trit cAn thiét dé bu ddp vao cdc sai sd tinh todn trong sudt
qué trinh thiét ké& tau va ché tao tau. Thong 1&, lugng du trit cho thiét k& méi
chiém khoang 4+5% D,. Trong d6 D, déng vai tro trong lugng tau khong.



32 CHUONG 1

Quan hé giita stic ché deadweight va trong luong tau khong, lugng chiém nudc
dugc hiéu la

DW=D - D, (1.24)

Vé6i tau ma hé s6 st dung trong tai khong 16n, vi du tau khach, lugng du trix

nay sé vao khodng 1+2,5% D. Khi thiét k& tau d4u theo sat tau miu van can gii

lugng du trit 0,5+1% D, va luong nay ting lén dén 1+1,5% D cho truong hop
khong theo tau mau.

1.6 TRONG LUGNG THUYEN VIEN, LUGNG THYC, THUC PHAM

Nhém trong lugng nay bao gém ti thuyén vién dén lugng luong thuc, thuc
phadm phuc vu thuyén vién trén tau. Thong 1é, nhém trong lugng nay dugc tinh
nhu mot luong phin tram cta D. Luong thuc, thuc ph&m, nuéc sinh hoat cho
thuyén vién phu thudc vao s6 ngay hanh trinh va cho dgi ciia mdi chuyén bién.

Theo tiéu chudn cdc nuée chau Au, trong luong mdi thuyén vién cing db vat
thudng dung tu 100+150kG. Trong diéu kién ching ta, gid tri trén day cé thé
gidm dé sat thuc té.

Nu6c ngot cdn cho sinh hoat mdi thuyén vién 100kG cho mdi ngay dém.
Luong thuc, thuc pham tinh binh quan phai la 3G ngudi/ngay dém.

1.7 TRONG LUGNG HANG LONG THAY DOI, TRONG LUGNG NUGC DAN

Trong lugng nuée din ké cd hang 16ng can thiét d€ din tau, ddm bdo 6n dinh
trong khai thac, ddm bdo can biang doc va khi cdn can biang ngang tau. N6i chung
trong lugng din luon cin trong thiét k& tau. Piéu can biét, c6 gdng ha thdp lugng
nuéc din dén mdc cé thé trong thiét ké& tau. Lugng dan néu thdi qui sé chiém
mat phan cda sdc chd ctia tau, lam tdng sic cdn, kéo theo ton nhién liéu chay
méay dé thing sidc cdn ngoai ¥ mudn dé.

Vat dan dugc bo tri khong chi trong day d6i, trong cdc két sau, nhiéu khi con
b6 tri trén cdc két cao lam nhiém vu nang cao trong tdm tau, vi du trén cdc tau
ché quéing. Tu thong ké c6 thé nhan thay, tau van tdi nhé véi budng may giita
tau, thuong khong c6 két sau. Tau van tdi cung kiéu, song kich ¢d 16n c6 mot hodc
hai d6i két sau. Tau van tdi véi budng mdy dit phan sau thudng khé can bang
doc, vi Iy do d6 hé thong két dan trén cdc tau kiéu nay dugc coi trong. Céc két
sau dugc bo tri tai phadn miii, trong khu vuc ddy, gidp vach mii va c6 khi con nam
cao hon.

Lugng nuéc din hoidc vat dan cing dugc tinh todn cho ting trudng hop cu thé.
Lugng nuéc din (ballast) so v6i trong tdi deadweight cia tau van tai, tinh bing %,
qua thong ké c6 thé thay nhu sau:
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Tau v6i budng may bo tri gitia tau
DW/1000 13 68 > 10
Woatias! DW 15+20 20+25 25+30

Tau v6i budng mdy diat phia sau clia tau can lugng ballast 16n hon. Trén céc
tau st dung nuéc bién lam ballast ching ta c6 thé ghi nhan nhiing gid tri cda
nuéc din, tinh bing % nhu sau:

Tau cé bo tri két sau 25+30
Tau chdé quéng 60+80
Tau ché dau ~ 100

1.8 TRONG LUUNG NHIEN LIEU, DAU M@, NUGC CAP

Trong lugng nhém nay la thanh phan khong roi ctia trong tdi tau, mang tén
goi deadweight. Nhu da dé cap trong ly thuyét tau, trong tdi tau deadweight gdbm
hang héa né phai ché, lugng ddu md cho may hoat dong, nuéc cho may va céc
thanh phan khéc. Néu nhém trong luong nay tang thdi qud, trong tdi hang héa
tinh sé& bi gidm. Khi thiét k& ching ta thuong gop trong lugng nhién liéu Wy,
trong lugng dau boi tron Wzy, nude dung cho may Wyr thanh nhém Wpy,

Wpu = Wy + War + Wyrp (1.25)

Trong lugng nhém nay phu thudc vao cong sudt mdy va thoi gian cua hanh
trinh, giita cdc cudc tiép té.

Ty 1é gitta cdc thanh phan tuy thudc vao kiéu mdy dung trén tau. Véi tua bin
hoi nuéc ty 18 Wey/Wyz = 0,005+0,010, con nuée dung cho ndi hoi Wyr/War =
0,050+0,20. Ty lé gitta d4au boéi tron va nhién liéu cho mdy diesel bién thién kha
rong, tuy thudc kiéu mday diesel dang dung Wz/Wxr = 0,015:0,060. Véi cdc mdy
thé& hé méi lugng dau béi tron so v6i nhién liéu chiém khodng 5+6%.

Theo cach tinh nay, xdc dinh duogc lugng nhién liéu cho tau:

Wi = ky.t.pne.Pe (1.26)
trong d6: kjy - hé s6 an toan cho chuyén bién, dé phong truong hop kéo dai thoi
gian hanh trinh do bao, su ¢4 ngoai y mudn...
t - thoi gian hanh trinh; Py, - suat tiéu hao nhién liéu
P, - cong suat may.

Ching ta c6 thé xac dinh trong luong toan nhém theo céch sau:

Trong lugng dau va ma:

Wpm = kpWar (1.27)
hoac: Wom = kp ky.t.pnr.Pe (1.28)
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Néu thay cong thic tinh Pe tir (1.17) vao day c6 thé viét:
D™ n-1
WDM = kD.kM.t.pNL.TU (129)
trong d6 m = 2/3 va n = 4 nhu da ghi tai (1.17).

Suit tiéu hao nhién liéu, tinh bing (kg/HP.h) cidc mdy dung trén tau nim
trong pham vi:

Tua bin hoi nuée 0,18+0,23
Tua bin gas 0,15+0,19
May diesel 0,15+0,19

Dit liéu thong ké lién quan cdc nhém trong lugng va trong tam tau van tai hang
kho, tau dau, tau ché hang roi, tau ché hang lanh trude 1970, tau kéo duge trinh
bay tai hai bang tiép theo.

Bang 1.1
Tén goi Tau van tai di bién, ché hang khé

Chiéu dai L, m 78,0 106,0 112 143,0 150,0
Chiéu rong B, m 14,2 16,8 17,0 21,0 22,92
Chiéu cao H, m 7,0 9,1 9,9 13,35 13,3
Lugng chiém nudc D, t 2800 9300 9210 22594 19295
Stic chg DW, t 1520 6700 5993 16625 12000
LBH, m° 7809 16205 18850 39640 45725
LBH,, m° 8499 17030 20396 42396 49431
Cong sudt may Pe, HP 2740 4600 6300 8700 19140
TRONG LUONG

Vo tau, Wy, t 635 1433 1847 3970 3867
Trang thiét bi boong, t 165 419 432 871 1125
Trang thiét bi ndi that, ¢ 150 129 175 387 479
Trang bi dic biét, ¢ 65 5 67 42 216
Trang thiét bi khac, t 20 6 67 68 49
May chinh cung thiét bi, ¢ 160 176 430 562 939
Heé théng 6ng, t 45 107 141 239 314
Thiét bi dién, t 25 17 56 112 45
Dy trd, t 15 69 136
Trong lugng tau, t 1280 2361 3148 6241 7170

W i3 0,081 0,081 0,088 0,10 0,085
LBH ’ ’ ’ ’ ’
WL 4y 0,051 0,051 0,035 0,035 0,041
LBH ’ ’ ’ ’ ’

WM

p, ' "HF 0,102 0,078 0,128 0,108 0,127
LCG

7% - 4437 55,26 44,37 44,2
KG o

7 % - 76,7 77,37 72,36 73,1
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Bang 1.1 (tt)

Tén goi Tau dau Tau hang roi Tau hang réi | Tau hang lanh Tau kéo

Chiéudai L, m 166,0 168,00 205,5 110,0 2,64
Chiéu rong B, m 22,4 22,8 32,2 17,0 8,4
Chiéucao H, m 12,3 14,2 17,0 11,2 4,32
Lugng chiém nudc D, t 27000 33295 69244 8419 438
Stic chd DW, t 20000 25660 55000 4406 61
LBH, m® 45811 54200 112491 20944 1051
LBH;, m® 53191 57645 116312 24146 1455
Coéng sudt may Pe, HP 9600 9600 15300 8400 1500
TRONG LUGNG
Vo tau, Wy, t 4449 4941 10509 1833 108
Trang thiét bi boong, t 434 793 922 360 44
Trang thiét bi noi that, t 401 272 582 299 12
Trang bi dac biét, t 78 52 60 625 1,5
Trang thiét bi khac, t 56 56 122 36 -
May chinh cling thiét bi, t 954 751 1019 588 140
Hé théng 6ng, t 549 328 582 201 14
Thiét bi dién, t 70 99 53 56 9
Du trii, t
Trong lugng tau, ¢ 6991 7293 13849 4013 348

Wy , m° 0,097 0,091 0,0934 0,088 0,102
LBH ' ' : ' :
Wit gim? 0,021 0,0216 0,015 0,063 0,054
LBH ’ ’ ’ ’ ’
Wu

p, ' IHP 0,164 0,122 0,108 0,100 0,170
LCG
I % 40,7 43,1 - - 75,7
X6 » %o 76,1 71,2 - - 75,7
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Pac tinh ky thuat cdc tau dong sau nhiing ndm bay muoci

Bang 1.2 Tau ché hang téng hop

Tén goi Tau c6 nho Tau ¢é I6n
Chiéu dai toan b, m 89,9 184,4
Chiéu dai gitia hai try, m 83,5 177.,5
Chiéu rong, m 13,7 25,0
Chiéu cao, m 6,7 14,0
Chiéu chim trung binh, m 45 10,7
Stc ché, DWT 2.062 22.208
Lugng chiém nudc, T 3.650 31.995
Dung tich hdm hang khé, m® 3.631 30.645
Dung tich khoang hang lanh, m® 678 618
Container trong khoang, TEU 74 325
Container trén boong, TEU 84
Khach, nguoi - 12
Hang léng, T 2.377
Nhién liéu, T 268 3.596
Nuéc ngot, T 11,5 608
Trong lugng tau khéng, T 1.588 9.787
May chinh, kiéu Diesel Tua bin
Coéng suit may, HP 2.800 24.000
Van téc tau, HL/h 13,7 20,8
[ .
T - —_—— = - N
- =T . : ~

\ I T 1T "L _T[ | 7

7 o e i s s 1 | 7 4

ER_ _ BV I-__h_an@1 | !_I'Wbﬁrh'ang : i_Khoa_nEng F‘:W Sle

AiP Flp

Hinh 1.19 Tau hang khoé cé nhé
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Bang 1.3 Tau container

Tén goi Tau c6 nho Tau ¢é I6n
Chiéu dai toan b, m 186 220
Chiéu dai gitia hai try, m 177 206
Chiéu réng, m 23,8 29
Chiéu cao, m 16,6 16,5
Chiéu chim trung binh, m 9,64 10,4
Stc chd, DWT 14.600 24.124
Lugng chiém nudc, T 22.080 33.700
Dung tich ham hang, m® 27.800 37.100
Dung tich khoang hang lanh, m® 1.789
Container trong khoang, TEU 612 527
Container trén boong, TEU 316 178
Nhién liéu, T 3.380 6.943
Nudc ngot, T 230 588,7
Trong lugng tau khong, T 7.480 14.574
May chinh, kiéu Tua bin Tua bin
Coéng suit may, HP 17.500 32.000
Van téc tau, HL/h 20,0 22,8
ek O, D) T T T, T T )
e S| e e e e e ]t e R
| o ot e o o o o et e S

=
ol
z

i .3
=SW{EO). BM - Khoang hang. Iy Khoang hang_\Khoang hang .,3 Khoang hang'1 h =
I S | IO MO S S SN A A | Sl R I S | S N Q §W ]:SW

AlP FIP

Hinh 1.20 Tau container nhé
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A
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Bang 1.4 Tau chd hang roi
Tén goi Tau Bulk Carrier Tau OBO
Chiéu dai toan b, m 186,5 272
Chiéu dai gitia hai try, m 178,0 260,6
Chiéu rong, m 28,4 32,2
Chiéu cao, m 15,3 19,0
Chiéu chim trung binh, m 9,8 14,0
Stc ché, DWT 32.100 75.250
Lugng chiém nudc, T 99.210
Dung tich ham hang, m® 45.417
Dung tich két ballast, m® 19.763 30.250
GT 23.500 43.000
NT 19.000 37.000
Nhién liéu, m® 2.010 4850
Nuéc ngot, m® 230 305
Trong lugng tau khéng, T 18.700
May chinh, kiéu Diesel Tua bin
Céng suat may, HP 15.288 24.000
Van téc tau, HL/h 16,9 16,5
¥
/] : n J— , =
AT F T T TIES
- i . A =A N\
AlP F|P
Hinh 1.22 Tau ché hang roi (bulkcarrier)
t v 7 7
\ . ‘l T 2 —‘H
e = Sl b =
BT T T T TR RN oL /@
s Y e -t > — : /
AP F!P

Hinh 1.23 Tau OBO
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Bang 1.4 Tau ché ddu

Tén goi Tau chd san pham Tau ché dau thd
Chiéu dai toan bo, m 209,9 362,0
Chiéu dai gitia hai try, m 2011 348,4
Chiéu rong, m 27,4 69,5
Chiéu cao, m 14,3 29,0
Chiéu chim trung binh, m 10,3 22,4
Stc chd, DWT 40.760 390.700
Lugng chiém nudc, T 47.218 450.910
GT 22.358
NT 15.951
Trong lugng hang dau, T 39.934 372.000
Trong lugng ballast, T 13.500 64.890
Nhién liéu, T 3.624 17.857
Nuéc ngot, T 275 580
Trong lugng tau khéng, T 7.569 60.140
May chinh, kiéu Tua bin Tua bin
Céng sudt may, HP 15.000 45.000
Van téc tau, HL/h 16 15,9
I
as e s

—T ’—T— Kh(:ang Khoang —I:-hoang < \Khoang/ Khoang/ . ’——{/

ﬁ— T hang Ve hang ,» hang hang - hang ~_|,~ hang FQ :
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Hinh 1.25 Tau ché ddu thé
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Bang 1.5 Tau Ro-Ro

Tén goi Tau Ro-Ro
Chiéu dai toan bo, m 208,5
Chiéu dai gitia hai try, m 195,1
Chiéu réng, m 31,1
Chiéu cao, m 21,2
Chiéu chim trung binh, m 9,8
Stc ché, DWT 18.989
Lugng chiém nudc, T 33.640
Dung tich ham hang, m® 55.416
Dung tich khoang hang léng, m® 802
Dién tich cac san, m? 14.248
Nudc ballast, T 6.749
Nhién liéu, T 3.465
Nuéc ngot, T 251
Trong lugng tau khéng, T 14.776
May chinh, kiéu Tua bin
Céng suat may, HP 37.000
Van téc tau, HL/h 23

=

Khoang hang

e

.1 W'.

Hinh 1.26 Tau Ro-Ro
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Bang 1.6 Tau chd sa lan

Tén goi Tau LASH Tau SEABEE
Chiéu dai toan b, m 250 266,4
Chiéu dai gitia hai try, m 220,7 220,3
Chiéu rong, m 30,5 32,3
Chiéu cao, m 18,5 22,8
Chiéu chim trung binh, m 8,5 11,9
Stc ché, DWT 18.420 38.410
Lugng chiém nudc, T 32.650 57.290

Suc ché, DWT

30.020 (d = 10,7m)

29.791 (38 s.I)

Lugng chiém nudc, T

44.250 (d = 10,7m)

Dung tich hdm hang, m®, 34.348 (61 sa lan) 41.479
Container trén boong, TEU 164
Nhién liéu, T 4.928 5997
Nudc ngot, T 669 797
Trong lugng tau khéng, T 14.230 18.880
May chinh, kiéu Tua bin Tua bin
Céng suat may, HP 32.000 36.000
Van téc tau, HL/h 22,5 20,0
:x‘L._n‘, &
= N
L} 1] Y Hang 0= Hr H 143 — [___
Sw |_Hang Tang Han T W WI
i = BV [ Hang FQJ g U NN
AP FiP
Hinh 1.27 Tau LASH
= T S i i i pe— e
{ Thiét bi/ - ' '
L" i r===.._=- L A
ang han = : -
908 N e ov L T TroraroraLrq sw] W] 2]
AP FIP

Hinh 1.28 Tau SeaBee
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1.9 PHUGNG TRINH TRONG LUQNG TAU

Trong luong tau duoc qui uéc gom cdc nhoém sau:

- V6 tau,

- C4c hé thong,

- May chinh, may phu,

- Thiét bi dién,

- Thiét bi hang hai va an toan,

- Hang léng,

- Du trit luong thuc, thuc pham,

- Nude dan hosc vat din (néu co),

- Hang hoa,

- Du trit dau, nude.

Téng cong toan bd trong lugng cdc nhém ké trén cung doan thiy thi va hanh
khéch trén tau sé la trong lugng toan bd ctiia tau Dy. Trong lugng tau can bing
v6i lue néi khi tau ndi trén nudc, tai trang théi can bing.

Trong nganh tau ching ta thuong st dung khai niém trong tdi dé chi sic ché
cia tau ché hang. Trong khdi niém trong tdi, deadweight (viét tit DWT hoéc tan
DW) dugc coi 1a hiéu sé gitia lugng chiém nu6c ctia tau tai trang thai day tdi D =
Dy va trong luong tau khong D,

DWT = Dr - D, (1.30)

Nhu vay trong DWT cé ca thanh phan hanh khach cung du trit luong thuc,
thuc pham cho nguovi trén tau, du trit cho m4y.

Phuong trinh trong lugng dang chung dugc thuc hién nhu sau:

D:iwi (1.31)
=1

trong d6 W, 1a trong lugng cdc nhém thanh phan, theo cdch phan loai trén day.
Téng néu trén cé thé dugc tach lam hai phan, phan dau gém cdc nhém trong
luong phu thudc vao ban than lugng chiém nuéc, phan con lai khong phu thudc vao
luong chiém nuéc:
D=p®D) + W, (1.32)

Gidi phuong trinh trén day, ching ta xdc dinh dudc lugng chiém nuéc can
thiét clia tau thiét k&. Loi gidi phuong trinh duge minh hoa tai hinh 1.29.
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p(D)-Wg

p(D)-D
Hinh 1.29
Phuong trinh trén cé thé viét lai du6i dang:
D-pD) -Ws=0 (1.33)
va tir d6 c6 thé viét

D-p D)} -Ws=0 (1.34)
hay la FD)-Ws=0 (1.35)

véi F(D) = D — p(D)

Phuong trinh trong lugng dang chung, c6 thé dugc khai trién duéi nhiéu biéu
hién, tuy thudc cdch dit van dé cia ngudi viét ra né. Vi du, ching ta cé thé viét D
dudi dang téng cdc nhém trong lugng nhu sau:

m_n 4 m_ n-1
+ paD® + pD° + ...+ pry

D = po.D" + pD° + p.. = r+ W, (1.36)

trong d6 pa, ps,..., cac hé so di lién véi D, miéu td quan hé gitta D véi nhém trong
lugng dang dugc xem xét. Riéng hé so6 p. - lién hé véi trong lugng mdy chinh,
Pro - lién hé véi tiéu hao nhién liéu dung cho mdy chinh. Céc chi s6 a, b, ¢ lam
chic ning s6 mi chi mic do tham gia cta nhém trong luong nay trong thanh
phéan trong lugng. S6 mii m x4ap xi 1/3, n x4p xi 3 hodc 3,5.

Nhu cdach lam thuc té&, ching ta c6 thé viét phuong trinh trong lugng cia tau
dang téng cdc thanh phin sau day:

D=P;+Py+Ps+ P, (1.37)
trong dé: P; - trong lugng v6; P, - trong luong mdy, thiét bi; Ps - nhién liéu
P, - cac trong lugng khong 1é thudc khac nhu hang, ballast, du tri...
Céc thanh phan dugc viét dudi dang:

P1 = le, vOi kl <1 (138)
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31n2/3
p, = VD77 (1.39)
1000k,

031)2/3

2

trong cong thic (1.39) cong sudt may chinh tinh theo BHP =

2 2/3
_ qroRvpD

1.40
27 1000k, (140

P, =C = const
v6i: qro - suat tiéu hao nhién liéu; R - tam hoat dong; vz - van toc kinh t€& cta tau.

Thay cdc cong thic trén vao biéu thic tinh D c6 thé viét:

D=kD+ q’f(‘)’;g:j qF(i?g%]z e (1.41)
Phuong trinh cudi c¢6 thé gop lai duéi dang:
qm03 qFOvazE
b p2/s 1000k, 1000k, C (149

1k, 1-k
Dé gidi phuong trinh bac ba nay, ngoai cdch diung dé thi nhu da néu, c6 thé
tién hanh theo cich gan ding sau.
Néu ky hiéu:
qmv3 QFO‘RU%1
_ 1000k, 1000k 3 C

A va E = (1.43)
phuong trinh (1.42) c6 thé viét lai dudi dang:
D-AD*®_E=0 (1.44)

Ban than D c6 thé xét dudi cac dang sau: D, - lugng chiém nudc nguyén thiy,

con D, - gid tri tinh todn cua D, khi d6:
D,= D,+dD, (1.45)
va dD, = RsdP (1.46)
Céch xdc dinh R ching ta s& lam quen tai cdc trang tiép theo. D€ tiép tuc tim

cach gidi phuong trinh theo cdch c6 thé chdp nhan dugc, cAn st dung cac ky hiéu
va biéu thic phu trg sau:

) D
m = D3 1= —
3
m
1/3 213
R s _ D7, ars D
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Tu d6 c6 thé viet:

D D2/3 E

AT T 20 (1.47)
m3 m3 m3

Néu diat B = A/m va K = E/m®, c6 thé thay
i-Bi*’-K=0 (1.48)

Néu coi gia tdng ctia i 14 8, v6i 8 < 1, c6 thé viet: i =1 + §.
Né&u vé6i & nam trong pham vi -0,25 dén +0,25, sai s6 khi tinh s& vao khoang 1%,
ching ta c6 thé viét:

1+8)-BA1+8?_-K=0 (1.49)
Mait khéc:
(1+6)2'3 =1+§3 (1.50)

va do vay phuong trinh (1.49) gio ddy s€ mang dang:
(1+8)-B1+2/38)-K=0
i-B-(2/3)Bi-1)-K=0

i[1-(2/3)B]-(1/3) B-K=0 (1.51)
lp.ik
j=3 5 (1.52)
1-=-B
3
D =im’ (1.53)
D =D, (1.54)
Mat khac tir phuong trinh tinh néi, lugng chiém nuéc tau duge tinh bang cong thic:
D=vVva V=CsLBT (1.55)

Trong cong thic cudi da st dung cdc ky hiéu sau: Cz - hé s6 day thé tich
(block coefficient), T = d - chiéu chim trung binh cia tau; con D = A - lugng chiém
nuéc cia tau (MT); V = V - thé tich phan chim cda tau, con goi bing volume
displacement. Can néi rd, trong cdc cong thic tiép theo, tuy hoan cidnh cu thé, cic
ky hiéu néi v6i nhau bing dau = 1a tuong dong va cé tinh nhat quan.

Néu ching ta xdc dinh L, B qua D, vi du dang L = K;.D'?’, B = Kz.D"?,
tir (1.44) c6 thé xac lap phuong trinh bac ba cia L véi D = (L/K.)?; D*? = (L/K.)?
hoic phuong trinh bac ba cta B véi D = (L/Kp)®; D*® = (L/Kp).

Phuong trinh trong lugng dang tuong duong gio day cé thé viét nhu sau:

vCp.L.B.T - F(Cg, L, B, T, ...... )—-Ws=0 (1.56)

Bé4n than thanh phan F(Cg, L, B, T, ...... ) dugc hiéu 1a ZPi
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Néu biéu dién phuong trinh trén duéi dang

P=D-F(Cs L,B, T, .. ) (1.57)
dao ham cda ham trén sé dugc khai trién nhu sau:
dP =dD - dF (1.58)
vai dF = @dS %dL @dB (1.59)
00 oL oB
va aP=2-Lyas+ 2Ty 1 2 _Tyap . (1.60)
5 0% L oL B ©B

Mit khdc néu ching ta coi thanh phan trong lugng thi j 1a tich ctia cdc thanh
phan, vi du:
P, =p,-&"-L"-B*
OP; P

tir do: — =m.p;- . L" Bt =m.- L 1.61

° a5 P ™S (1.61)
oF opP;

va —=>— (1.62)
05 4435

Két qua ching ta nhan dugc biéu thic tinh dP dué6i dang:
D OP; D oP; D oP;

=(=-) —Dds+(=-> —DdL+(=-> —L)dB +.... 1.63

) z 00 L z oL B Z oB ( )

Dué6i day trinh bay cong thiic dugc Munro-Smith dé nghi trong loat bai ban
vé thiét k& tau’. Cédc bai bdo dang nay duge Smith téng két trong sdch gido khoa
thiét ké& tau hién dai “The Applied Naval Architecture”.

D=p;+ps+..+ps=2p; (1.64)
trong d6: p; - trong luong vé tau; p2 - trong lugng go, trang thiét bi
ps - trong luong budng mdy; ps - trong lugng nhién liéu
ps - trong lugng du tra; ps - trong lugng hang.
Nhu vay: Trong luong tau khéng = p; + p2 + ps3

Stic ché = pys + ps + ps
Néu biéu dién trong lugng thanh phan duéi dang:
p;=k-D-a* P ¢ (1.65)
thanh phan dp; sé dé dang xdc dinh, va biéu thic cdn cho ching ta khi thiét ké
D + dD ciing dé dang x4c dinh.

op; op; op; op;
D dD = ~ dp;) = . LdD Ld Ldb Lde) =
+ > (p; + dp) =) (p; + s +—da+— db+— c)

dD  do da . db d
2 (b +mp; =+ ap +Bpl +vp,—) Zpﬁ—zmp, D(amapier ) (1.66)

* R. Munro-Smith, “The Weight Equation in Ship Design”, SMEB, 1956.
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TUD =p; + ps + ... + pg = 2p; c6 thé viét
dD dc
Zmpl+2(oc—+[3— v—

. dD ) > mp; D-) mp
Vi ring: dD—jzmpi =dD(1- > )=dD( = )
va néu st dung ky hiéu:
R-—=— tudé dD — (o —+ —+ —) (1.67)
D- Zmpl z Z P
biéu thic tinh dD sé c6 dang:
da db dc
dD=R) p;,» (a—+B—+y—) 1.68
ZPLZ e g b e (1.68)

Néu chi s6 ky hiéu p dung chi trang thai nguyén mau (prototype) clia tau mau
dung khi thiét k&, cong thic tinh P; tit P; = k.D.a.b.c c6 thé viét dudi dang sau

D

5 (—)(—)“ PN IED) (1.69)
P, ky a, b, ¢ P
Néu ky hieu [ = [(ﬁ)(i)“(i)ﬁ(i)yl va r= D _ A3 (1.70)
ky @y by ¢ D,
ching ta c6 quyén viét: P=P,fr" (1.71)

trong d6 r chi mang céc gid tri 1, 2/3, 0 con D =rD,,.
Vi du 1.1. Ap dung phuong trinh trong luong, xdc dinh kich thuéc thay d6i cho tau
van tai ven bién sau. Tau nguyén mau cé dic tinh chinh: Lugng chiém nudc 5250¢;
van toc khai thdac 13 HL/h; trong lugng vé tau P; = 1870¢; trong lugng mdy, thiét
bi P; = 505¢; nhién liéu P3; = 420¢; cac trong luong khac P, = 2455¢.

Tau mdéi phai dat van téc 14 HL/h.

Trong vi du nay ching ta chdp nhén gid thiét, nhém trong luong P, thay déi
rd nét khi tau phai ting van toc khai thac, tir 13+14 HL/A.

F, = (—)3 =1,249

Theo huéng din néu trén, thay d6i cdc nhém trong luong khéc sé 1a (bang 1.7):

Bang 1.7
Nhom trong lugng P F " Trong lugng, t
Py 1870 1,0 R 1870 r
P, 505 1,249 r2B 631 r¥°
Ps 420 1,0 r?e 420 r*®
P, 2455 1,0 1 2455
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D’ = 1870 r + 1051 r¥3 + 2455 = 5250 r
3380 r — 1051 r¥3 — 2455 = 0

r—0,3110 r*® - 0,7262 = 0
. 0,1037+0,7262

tir d6 =1,047
1-0,2073
va P,/ = 1870r = 1958 ¢
Py =631r"% =651 ¢
Py = 420r?% = 433 ¢
P/ = 2455 ¢
D’ = 5497 ¢
R 5250 _1.90

5250 -1870 - ';(505 +420)

>dP =631 - 505 =126t
dP =R3dP =239 ¢
dD =D’ - D = 247t
Vi du 1.2. St dung cong thic tinh trong lugng ctia Smith, xdc dinh thay déi trong
luong cho thiét k& tau van tdi sau. Kich thuéc chinh tau: Chiéu dai tinh todn
L = 124,96m; chiéu rong B = 17,45m; chiéu cao H = 11,58m; van tdc tau mau
v =12HL/h.

Cédc dit liéu lién quan cdc nhém trong lugng tau mau:

Trong lugng vé tau P, =2214,5¢t = 0,167D

Trong lugng trang thiét bi P, = 467,4t = 0,035D

Trong lugng budéng may P; = 609,7t = 0,046D

Trong lugng nhién liéu P, =1320,5¢t = 0,10D

Trong lugng du tri P; =254t =0,002D

Trong lugng hang héa Ps = 8370,5¢ = 0,650D
Cong D = 13208,0¢t

Tir tau mau trén day can thiét thay déi kich thudc, trong lugng nhim dua stc
ché hang (trong luong hang) tiu Ps; thanh Ps + dPs, tam hoat dong tu R thanh
R + dR, van téc thay d6i ti v thanh v + dv. Lugng chiém nudc ctia tau sé thay déi
theo D + dD. Theo cach tinh trinh bay trén, st dung cong thic (1.46) vao tinh
todn, c6 thé viét cac biéu thic thay d6i nhém trong lugng theo cdch sau.

P, +0,167D(1 + %D)

P, +0,035D(1 + %D)
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P+ 0,046D(1+ 222 , 39D,
3D D

P, +0,100D(1+ 29D 90 IR,
3D v R

P, +0,002D(1 + %)

ap;,
6
Tir d6 c6 thé viet cong thide tuong tu (1.66) cho trudng hop cu thé nay:

P, +0,65D(1 +

D+dD =D+%(0,167+0,035+§x 0,046+§x0,1+0,002)D+@(3,0x0,046+2,0x 0,1)D +
v

+d_Rxo,1xD+ﬂ(o,65)D = D+d—D><O,302D+ 0,3281)x@+ o,1Dd_R+o,651)ﬂ
R 2 D v R Py
P
hosc apn _ 0,484@+ 0,143d—R+ 0,931ﬂ
D v R P,

Truong hop 1: tam hoat dong tau can ting 10%, van téc tau van gidt nhu cd,

cdc bien déi cAn thidt khi dR/R = 0,1 con dv = 0 s& 1a %:0,143x0,1: 0,0143

ti d6: dD = 0,0143D = 188,98t.

Cac nhom trong lugng tau mdi sé la
P; = 2246,5¢t
Py, = 474 5¢
P; = 615¢
P, = 1465¢
Ps = 25,4t
Ps = 8570,5¢
D =13394¢

Néu tinh theo (1.67) va (1.68) ban doc nhan dugc gi4 tri ctia dP sau day.

R 13208 5 1,43

13208 - 2214,5-467,4 - 5(609,7 +1320,5)

da _db dc
dD =RdD=R ~ —+Bp—+y—)=1,43.132 = 188,7¢
Db (o L P =1
Truong hop 2: Pg can ting thém 1016¢, c4dc dai lugng khdc khong d6i, két qua
tinh sé nhu sau:
dP; 1016 _ dD dP,

= ovay —=0,931-
P, 8570,5 D Py

dD = 13208x0,1104 = 1458,0¢

=0,1104
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dD + D = 14666¢
Cac nhém trong lugng gio ddy mang gia tri:

P, =2459,9 ¢ P, =14184 ¢
P, =519,2 ¢ Ps;=2541
Py = 654,3 ¢ Ps = 95865 ¢
D = 14663,7 ¢

Truong hop 3: cAn tang van toc thém 1 HL/h, trong diéu kién khong thay ddi
cac yéu cau khéac ctia tau mau.
dv 1 dD 1

Tu — =— c¢6 thé viet — =0,484 x — =0,0403
v 12 D 12

D + dD = 13208 + 532,4 = 13740,4 ¢
Cé4c nhém trong lugng thay d6i trong truong hop nay.

P, =2304,4t¢ P, =1576,71t
Py = 485,7 ¢ Ps;=2541
Ps =778,3 t Ps =8570,5 ¢t
D =13741,0¢

1.10 HE SO SU DUNG LUGNG CHIEM NUGC TAU

Hé s6 st dung (ultility coefficient) dugc hiéu theo nghia téng quat, 1a ty 1é
gitta deadweight va luong chi€m nuéc cta tau

_DwW

D

Trong hé thong tai liéu clia modt vai nudc, nguoi ta con dung khai niém “suc

ché thudn tuy”, theo d6 kha ning ché hang cia tau khong phadi ddnh gid qua

deadweight ma qua lugng hang tinh dugc chd trén tau. Néu ky hiéu CN, tam

mugn tit C- cargo, N- netto d€ chi lugng hang ché trén tau, hé so st dung duge xét
nhu la:

(1.72)

_oN

Hé s6 thi hai nay dugec dung rong rai trong tai liéu chinh thic va khong
chinh thic tai nuéc ta.

(1.73)

Céc cong thic nay cé thé gidp ngudi thiét k& xdac dinh so bo lugng chiém nudc
tau khi da c6 yéu cau vé stc chd.

p.DW (1.74)

n
_CNV

Ne

hodc D (1.75)
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Theo cach trinh bay lugng chiém nudc dang (1.72), c6 thé viét cong thic tinh
hé sé st dung dang sau.

nlhBe BB (176)
D D D
va ne=2"h B g BB (1.77)
D D D
Mot s6 gid tri thuc t& ctia hé s6 st dung duge gidi thiéu tai bang 1.8.
Bang 1.8
Kiéu tau n e
Tau hang kho 0,50 — 0,73 0,45 - 0,61
Tau container 0,62 0,55
Tau chd hang ri 0,67 — 0,79 0,60 — 0,69
Tau chd ddu 0,60 — 0,84 0,56 — 0,80
Tau danh ca 0,36 0,01
Tau kéo 0,11-0,30 0,0

Trong thiét k& tau chd hang, cong thic xdc dinh hé s st dung té ra rat hiéu
qué khi 1ap phuong 4n ban ddu. Thong s6 cd ban s6 mot cda tau chd hang 1a sic
chéd, hi€u theo nghia deadweight hoidc stic chéd hang tinh. Tu két qud thong ké
hodc tir tau mau, ngudi thiét k& c6 thé xac dinh trong pham vi cho phép hé sé si
dung, roi tir hé s6 st dung xdc dinh lugng chiém nuéc cta tau. Piéu phai luu ¥ khi
xdc dinh hé so s dung 1a phdi quan tdm day di dnh huéng cdc thong s6 khéc cta
tau dén n gom: kiéu tau, kich c¢&, van toc khai thdc va trang thiét bi trén tau...

Theo cdch viia néu lugng chiém nuéc cia tau dugc tinh theo cong thiec:

p_DW (1.74)

n

Khi di c6 D cac buéc tinh khac dugc thuc hién theo cdc ciach phd bién nhim
xéc dinh cdc tham s6 con lai clia tau phai thiét ké.
Vi du 1.3. Minh hoa c4ch dung hé sé st dung n.

Thiét ké& tau chd hang kho c¢6 sic chd 13000 tdn, van téc khai thdc cta tau
phéi 1a 18 HL/h. Tau dudc 14p may chinh thuéc nhém diesel, trung toc.

Tu két qu/é thong ké ching ta c6 thé chdp nhan hé sd st dung tau kiéu nay
khodng 0,70. Ap dung cong thic (1.74):

13000

D= =18600, ¢

)

Kich thudc chinh cta tau xdc dinh theo cdac cong thic trinh bay tai chuong 3
cung tai liéu.
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Chiéu dai tau, theo Posdiunine sé la:

L=c(Y% 2pvs _716(_ 18 23718600 =153,5m
2+, 2+18

Chiéu dai trén day tinh bing don vi feet sé 1a 504,

S6 Froude dang dung tai Anh"” M mang gia tri 18 ~0,8.
JL(ft) 7504

Hé s6 day thé tich dugc tinh nhu sau:
1 v 1 18
——==106-——==
2JL 2 /504
Ty 1é kich thu6e chinh tinh theo céng thic kinh nghiém:
L/B =2L°* =1
H/T =1,42 va B/T =2,3

chon tir k&t qua thong ké nhim ddm béo 6n dinh tau.

Cp=K- 0,66

T cdc dit liéu thu duge c6 thé tién hanh dua bai todn thiét k& vé dang
phuong trinh sau:

Tu D=y CgL-B-T=P;+Py+P3
trong dé: P; - trong lugng v6 va trang thiét bi
P; - trong lugng buéng may
Ps - stc ché cung lugng du tri cta tau.
Tién hanh thay thé P;, i = 1,2,3 bang céc biéu thic da dé cap, c6 thé viét:
v-Cy-L-B-T =L-B-H-p, + BHP p, + P,

va vcyLppLp-LppLH p, BHP.p, P, (175
B BT
Néu sit dung ky hisu 1=2; b=3; n=ZL 6 thé vist:
BT "TT
1 3 1 3
1+Cy -l 0B® =15 h B py + BHP p, + P, (1.76)
1 l 2/303
tir d6 y-CB-l-Z-B3=Z-h-B3~p1+ -py + Py (1.77)

Sau chuyén vé& c6 thé viét cong thic (1.77) duéi dang phuong trinh bac ba cta
B nhu sau day:

l
5 (Yg'CB)2/303p2 9
(y.CB.Z_E.h.pZ).B _ G B>-P,=0 (1.78)

® Corresponding speed.
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Gid su ring, lugng du trit chiém 2% sic chd, tinh bang sé 260¢, hé sé hdi
qudn C = 400 theo tai liéu thong ké, cdc chi s p; = 0,1295 ¢/m?®, p, = 0,077 ¢/PS,
giatril =7;b=23;1; = 1,42 nhan tu dit liéu théng ké, phuong trinh (1.78) sé
mang dang:

1,512B% -1,82B% -13260=0
Tt d6 c6 thé xdc dinh B = 21,1m.
Kich thudc chinh cta tau sé la:
L=1.B=1x21,1=147,7m
T = B/b = 21,1/2,3 = 9,2m
H=h-T=1,42x9,2 = 13,05m

Vai tro cia D tinh theo (1.74) phai dugc kiém tra lai. Tir két qué tinh lugng

chiém nudc cda tau vé6i kich thuée dang cé sé la:
D,=vy.Cg-L-B-T =1,03-0,66-28600 = 19400 ¢

Chung ta tiép tuc tinh trén co sé D;. Cac nhom trong lugng duge tinh theo
tau véi kich thuée méi sé 1a P, = 5260 ¢; Py = 940 ¢; P3 = 13260 ¢. Lugng chiém
nu6c tinh cho 1an tinh nay sé 1a Dy = 19460 t.

Sai s6 gitta Dy va D; chi 60 ¢, chiém 0,3% luong chiém nudc 1a diéu c6 thé chap
nhan dugc.

Vi du 1.4. Minh hoa cdch dung hé s6 sif dung lugng chiém nudc.

Thiét k& tau chd hang theo yéu ciu: deadweight cia tau DW = 4000 tan,
van toc khai thac v = 14 HL/h.

St dung cac dif liéu lién quan dén trong luong vé tau, buong mdy, hidu suit
thiét bi ddy tau sau day khi tinh: p, = 0,28; py = 0,10. Néu coi siic cdn vé tau vin
tdi R, cong sudt mdy chinh lién quan hiéu suit chan vit dugc xdc dinh theo cach
thuong gap:

pEp = %514EY Lo hieu sudt chan vit n, =0,60 (1.79)
5mp
Thay cdc biéu thic trén vao cong thic tinhn cé thé viét:
1 R
n=l-p,-—— M2
146 np D
< 1s R
hoac la n=0,720—0,0165 (1.80)
Theo cach bién déi nay cé thé viét (1.79) dudi dang:
prp-B D (051440) (R )
Dnp 75 D
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Thi tuc tinh tién hanh theo bang, tinh cho céc truong hop D, (¢), thay ddi.

Bang 1.9

Céng thic 5500 6000 6500 7000
D'? 17,65 18,2 18,67 19,10
L=5,75D"*, m 101,5 104,6 107,3 109,9
L2 10,07 10,23 10,36 10,48
Fnzil_v 0,227 0,223 0,221 0,218

gL ’ ) ) )

R+/D 3,38 3,22 3,15 3,02
DHP, PS 2980 3100 3270 3370
n=DW/D 0,728 0,667 0,615 0,572

Coéng thiic tinh L dugc trinh bay tai phan xéc dinh kich thuéc chinh. Stc cén
toan bd R hoidc Ry tinh theo phuong phap Papmiel.

St dung phuong phdp dé thi gidi phuong trinh (1.80) cho vi du nay. Két qua
cudi cua bai toan thiét k& nhu sau
D =5980 ¢t va n=0,67

Theo cdch tinh kiém tra trinh bay trén, c6 thé tinh trong lugng v6 va trong
lugng budng mdy tau:

P, =1670 t
Py =310 ¢
DW = 4000 ¢

1.11 PHUGNG TRINH VA HE SO NORMAND

Trong thiét k& dua theo tau mau ching ta st dung phuong trinh cdc nhém
trong lugng dang ham nhiéu bién sau:
P=D-FWD,ab,ec..) (1.81)
Trong cong thiic nay, cdc dai lugng ky hiéu bang a, b, ¢, dai dién cdc chi tiéu
ky thuat, dao ham cta ching...
L4y dao ham riéng tir (1.81) ching ta nhan dugc:

aP-dp - ap_laF), (1.82)
D
trong d6 (@F), - da+ L ap . (1.83)
oa ob

Tit phuong trinh trén, c6 thé viét biéu thic tinh s6 gia lugng chiém nudec dD
theo cach sau:
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B dP+[dF]o A

- (1.84)
A
oD oD
Néu ky hiéu: Ny = —— (1.85)
1_oF
oD
ching ta c6 quyén viet dD=A- 1 =A-ny
1_oF
oD
Hé s6 nn ¢6 tén goi hé s6 Normand.
Vi du: Xac dinh hé s6 Normand cho phuong trinh trong lugng dang sau:
2/3 3 D2/3,3
D =p,D+ pysD*3 + py, +ppoR—5 E . p (1.86)
E
trong dé R=tvg
Ap dung cong thic (1.85) vao trudng hgp cu thé c6 thé vist
1
= (1.87)
WU B 2By Py Pro,
D 3D D D
Thanh phan [dF], dugc hiéu nhu sau:
[dF], = [dP,], + [dPgl, + [dPy], + [dPgyl, (1.88)
va [dp,] =P, (1.89)
o pv
[dPg], = Py dpp , ds)
Pg S
[dPy] =Py (P g9 _dC)
Py v C
[dPpo] = PFO(dpFO LIB odup  dCg
¢ pro R vg  Cg
tir d6 dD = {dP +[dF] ny (1.90)

Vi du 1.5. St dung hé s6 Normand thiét k& tau van tdi hang téng hop, chay bién
trén co s tau mau vdi kich thuée chinh sau. L,, = 135,0m; B = 18,56m; H = 11,5m;
T = 7,65m va D = 13103t. Hé s6 day thé tich Cz = 0,666.

Stic chd cta tau CN = 8200¢; Cong suat mdy chinh P, = 7800PS.

Van toc tau v = 17 HL/h.

Can thiét dua van toc tau 1én 17,5 HL/h cho tau thiét k& méi.

Cong thic cudi (1.88) cho phép tim [dF], dang sau:
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56
de = pU dpv
by
d
dPrg = prp Prs
Prs
d
[dPy], = Py (FEM 3@——)
Pu
dp dR dv dC
[dPro], = Pro(—E2 + 2—E—C—E)
Pro Vg E

Tong [dF], gobm bén thanh phan, tuy nhién, néu coi p,, pw, pm, c la cac dai

luong gan nhu khong déi thay, thuc t& chi c6 dPy thay déi. Thay cdc gia tri dugc
néu tir dit liéu ban dau, c¢6 thé tinh [dPyl, = py x 3><d— =963 x 3><(i—$ =85¢.
v

dP =-413 ¢
va A=[dF], + dP = 85 — 413 = -328 ¢
Hé s6 Normand theo cach tinh tir (1.87) sé la
1 1
WETR Py 2By, PFO) | 2681 1159 2 963 =1.52
D D 3 D 13103 13103 313103

Tu d6 dD = Any = —328%x1,562 = —498 ¢.
Lugng chiém nudc ctia tau dang thiét ké, theo cich tinh nay sé la:
D, =D, —dD = 13103 — 498 = 12609 ¢
Vi du 1.6. St dung hé s6 Normand.
Dua vao tau mau ghi tai bang sau, thiét k& tau ché hang méi véi van toc ting
thém 5%, tam hoat dong cla tau ting 10%. Luong hang ché trén tau dugc gidm
bét 1000 ¢ so véi tau mau.

Bang 1.10
TL theo . El" afpl dD DP; Hiéu
Tén goi méu, t (2D | Héss oD [dPio oD = (6)+(7) | chinh,t
= (3)x (4) = (5)x dD
(1) () (3) (4) (5) (6) (7) (8) (9)
Vo tau 5450 0,29 1,0 0,29 - -210 -210 5420
Mdy + thiét bi 670 0,036 | 0,667 0,024 100 -20 80 750
Nhién liéu 2250 0,12 0,667 0,08 450 -60 390 2640
Cong 8370 - - 0,394 550 260 8630
Hang 10000 - - - -1000 -1000 9000
Trang thét bi 110 110
Dy trit cla D 300 - 300
Cong 10410 - - - -1000 -1000 9410
Téng cong 18780 -450 - -740 18040
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o

Tit bang tinh c6 thé thay 5" 0,394
Hé s6 Normand dugc tinh thanh  ny 1 1,65
1-0,394

Két qua tinh theo cdt 6 bang 1.10:
[dP], =0

[dPy]1, = 670x3x0,05 = 100

[dPgo1, = 2250 (0,1 + 2x0,05) = 450
Tix d6 [dF1, = > [dP;], =550 ¢
A= [dF],+dP =-1000 + 550 = —450 ¢
Gidm lugng chiém nuéc trong trudng hop nay sé la:
dD = {[dF], + dP}ny = 1,65 (—450) = -740 ¢
Lugng chiém nudc cia tau dang dugc thiét k&

D = 18780 — 740 = 18040 ¢
Hé s6 Normand thay d6i khong nhiéu khi dung cho mét kiéu tau. Nhing di
liéu thong ké cho thdy hé s6 ny thudng gidp nam trong gidi han sau:

Tau van tai 1,5 + 1,7
Tau khach 1,8 +~ 2,2
Tau chién 2,2 + 3,0

Tuan duong 3,0 = 3,5
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Chuong 2

KiCH THUGC CHiNH CUA TAU

Kich thuéc chinh cta tau dugc xdc dinh trén co sé phuong trinh trong luong,
da dé cap tai chuong dau. Nhu ching ta da thuc hién, lugng chiém nué6c ctaa tau,
tinh bang tan, bing tong tit cd trong luong cé6 mit trén tau tai thoi diém tinh,
D=3P,i=12, ..

Mat khéc tir dinh luat Archimedes, D dugc coi bang luong chiém nué6c, hiéu
theo nghia bing trong lugng khoi nuée V bi than tau ddy khéi vi tri von la clha
nudc.

D=yV (2.1

y - trong luong riéng céa nudc quanh tau, tinh bing thd nguyén [t/m?®]. Véi
nhitng dic trung ctia nganh tau, cho dén nay lugng chiém nuéc D van dugdc tinh
trong hé théng metric bang tan (MT) hoic bing kG trong luong, tuong duong 9,81
N. Theo cach dung “bdo thu” nay, trong luong riéng ciia nudc van dugc tinh bing
t/m? hodc kG/l. K& cé cdc nhém trong lugng tau trong tai liéu duge “cdn” bing kG
hoac (MT), ma khong dung cac don vi khéc.

Tt cong thie (2.1) ¢6 thé khai trién:

D =y-Cyz-L-B-T (2.2)

trong d6: Cp - hé s6 diy thé tich; L - chiéu dai tau; B - chiéu rong; T - chiéu chim.
Thi nguyén dugc dung cho cdc don vi chiéu dai 1a m.

Dé gidi ham (2.2) ching ta c¢6 nhiéu cach thuc hién. Mot vai ciach thong dung
dé trinh bay D trong ham céc kich thudc chinh, dugc gidi thiéu tiép theo nhu tai
liéu tham kh3o.

2.1 XAC DINH KiCH THUGC CHiNH TREN CG SG D VA C;

Nhu ching ta da biét, Cz 1a thanh phan c6 dnh huéng rat 16n dén sic can,
va hau qua truc tiép 1a van téc tau, anh huéng truc ti€p dén gia thanh tau, L ciing
déng dd vai tro nhu vay va con lién quan dén bé tri toan tau, do bén chung tau.
Chiéu rong tau B c6 d4nh huéng rat 16n dén tinh 6n dinh va lic tau, T cung B c6
dnh huéng khong nhitng dén 6n dinh ma con dén an toan cla con tau.

Xét cédc yéu t6 lién quan néu trén, cé thé coi chiéu dai tau 1a ham cta van téc
tuyét doi tau va thé tich chiém nuéec L = f (v, V).
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Céc dai luong kich thuéc tuong ddi cia tau duge dinh nghia gom:
- Chiéu dai tuong d6i cta tau I:

L
ZZWZIC(U) (23)

Pai lugng nay ciing 1a ham s6 phu thudc vao van téc tuyét déi v cta tau.
Tir (2.2) va (2.3) cho thay, hé s6 day thé tich CB la dai lugng lién quan truc
tiép dén van toc cda tau:

Cp =fW,L) = f(-—2—) (2.4)
&L
Hai dai luong truc tiép lién quan dén 6n dinh tau, ching ta c6 thé ghép lai dé
hinh thanh chiéu rong tuong ddi:

B
by =— 2.5
T =7 (2.5)
Bing cdch tuong tu, chiéu dai tuong doi, tinh theo B c6 thé la:
L
lp=— 2.6
B=Tg (2.6)

Biéu thic (2.3) con dugce hiéu la:

L. o/3,B\13
3 _(B) (T)

oL _ L 1,
_Vl/s_(k-CB~L-B-T)1/3_m L-B- T kl/SCBl/S
hay la: [ = 123 b3 13 . g3 (2.7)
Trong khi dé:
Iy = pl/2 'CBIIZ .73/2 -bT_l/Z (2.8)

Phuong trinh (2.8) thé hién ré rang Iz phu thudc vao Cp, [ va tdt nhién cd van
téc tau v.

Tap hop cdc diéu viia din gidi ching ta c6 thé x&p cach tinh kich thudc chinh
cia tau cung Cp va D trong hai nhém qui u6c. Nhém mot st dung hé thong céc
biéu thic:

D=k-y-Cz-L-B-T

L
Z=W:f(v) (29)

v
CBZf(

L
&L
Céc buédc tién hanh dé xdc dinh céc kich thuée chinh la:

I Xéc dinh [ = f{lv) theo van téc cho trudc, tir dé tinh L =1 i/ﬁ;
Y

1 V6i v va L da xac dinh, tinh s6 Froude Fn = , sau d6 xac dinh Cp theo

U
N3
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Fn dang Cy = f(v/\/gL);
| X4c dinh by nham thda man yéu cau 6n dinh tau;
U Két qua sé nhan dugc hai phuong trinh tinh B va T

B= D'—bT; r-B__B_ (2.10)
k-y-Cyz-L by (B/T)

Nhom thd hai st dung cac quan hé:

3 . 2 .
D=Fk-y-Cg- 2L ; L=3m (2.11)
12 by " kCs
p-L.p_ B (2.12)
lB bT

Coéng thic tinh Cp nhu (2.4), cach tim 10i gidi thuc hién nhu da trinh bay.

Nhitng cong thic gin ding xdc dinh chiéu dai tau, dugc dung rat rong rai
trong thiét ké& tau do nhitng nha nghién ctu tau tim ra rat sém.

Trong céc sich day déng tau ctia hau hét cdc nuéc, ching ta c6 thé tim thay
nhitng céng thic kinh nghiém con mang tinh thuc t& sau.

Cong thiic Posdunine

L v
~ _c.
75 S G

trong d6 hé s6 kinh nghiém C mang gid tri = 7,16 cho tau van tdi, mot chan vit;
= 7,31 cho tau hai chan vit; = 7,92 cho tau khach. Khi thiét k& so bo c6 thé chon
gia tri trung binh cho C = 7,62.

)? (2.13)

Cong thic Ayre
L v
——=3,33+1,67T—
YD JL

Don vi do dung cho cong thitc nay thuéc hé thong do Anh - My.

(2.14)

Cong thic Jaeger
JLy =¥Yp+q+3p-¢q
trong 46 p = b-D"®.v va ¢ = b-D'?. (v* — 2D™®)'? (2.15)
Tri gia cia b doc theo huéng dan sau day:

b = 2/3- dung cho tau van toc trung binh nhu tau can hai, tau ddnh c4;
b = 5/6 cho tau van tai, tau khéc;
b =1 cho tau khach cd 16n.

Van toc tai cong thic tinh bang HL/A.
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Cong thic Nogid
L,, = 2,3w".D") (2.16)
trong d6 v 1a van toc khai théc, tinh bang HL/A.
D6 thi trén hinh 2.1 gitp ban doc hinh dung chiéu dai tuyét déi tau 12 ham
cua van toéc va lugng chi€m nudc.

——D
L, m 1000 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 L. m
, N hLd ey
F Feo e ——— 160
EEY 5 I s e —
ook | e
F F40 = féﬁﬁgéééég/ﬁ;/: 140
CE / |t ]
8OF | ZZ éf/ 76;9-/‘2/5;/ E
FE — — L E
F f20 // Z 4é44§ 45, :: —120
70 £ 2 //4¢/, =] i
FF - — 4
EE, //% /4?;2% ;.//J 1100
EE ~ - L — E
60 foo_ ‘74;225//3// E
FE o2 ]
s V70 180
50FF 7 Véé/ — e
W4y~ = 1eo
EE /' //' E
40 | 50 74 ]
 J40 140
EE 2000 | 4000 (6000 . [8000 . |100 12000 (14000 16000 18000 20000 {22000
30 e b o L rS S 1 b witu
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D—»

Hinh 2.1 Quan hé giiia L véi v va D

2.2 TRONG LUGNG TAU LA HAM CUA KiCH THUGC CHiNH VA Cg

Trong lugng tau trong truong hgp nay cé thé phan thanh ba nhém:
P; - trong lugng than tau va thiét bi
P, - trong lugng m4y chinh cing hé thong
P; - hang héa cung lugng du tri.
Cong thic can bing trong lugng tau duge hiéu la:
y-Cg-L-B-T =P+ P, + P (2.17)
Theo cdach phan tich cta chung ta tiu chuong trude, P; ty 1& v6i md dun than
tau LBH, P, ty lé véi téng cong sudt mdy ddy tau ky hiéu BHP hoic Pz va
P; = const, trong truong hgp nay.
v-CB-L-B-T=(L-B-H)-p, + BHP - p, + P, (2.18)
Cong thic (2.18) c6 thé chuyén thanh
y-Cy-(L/B)-B-B-(T/B)=(L/B)B-B-(T/B)H/T) B p, + BHP - p, + P,

hayla y-Cp-lg-B;-(Ubp) = lz(Uby)-hy-B®-p, + BHP-p, + P, (2.19)
trong d6 hy = H/T, by = B/T, Iy = L/B.
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Cong thic (2.19) con c6 thé bién déi vé dang sau:

1 3 1 3 2/3.3
yCBb_B :b_}%'B -p1 +
T T

Thay D = yV vao biéu thic chita D v& phéi c6 thé thay

py + P (2.20)

1
. (y-Cp '57'33)2/303

1
Cp-—-B3=—.1..-B®.p, + r +P. 2.21
Y B bT bT h’T pl C p2 3 ( )

Sau gidn u6c cong thic (2.21) sé c6 dang:

(y-Cp _b1)2/3v3

1 .3 1 3 T 2

-Cp-— -B°>=— -hyp-B” -p; + B + P,

Y-Lp by by D C D2 3

1
) ) (,y C b )2/3v3
N 3 T 2
hay 1a (y-Cp———hy-p) B - psB?-By =0 (2.22)

bp by C

Phuong trinh bac ba cia B dugc giai theo cdc phuong phap quen thudc. Véi B
xdc dinh ti phuong trinh cac dai lugng khac lién hé véi B duge tim dudi dang

L
L=13B=(2)B
T
T-(Wb)B=()B
H
T= (?)T (2.23)

2.3 PHUONG TRINH TRONG LUGNG DANG VI PHAN CUA KiCH THUGC CHiNH VA Cg

Thiét ké& tau dua vao tau mau thich hgp cho truong hop thay déi kich thuéc
va cdc dic trung khai thdc tau thiét ké khong xa cdc gia tri tuong Ung tau mau.
Thong 1é, céc phép tinh s& c6 nghia néu moi d6i thay khong xa qud gidi han sau:

Van téc tau +4+5%
Kich thuée chinh +7+10%
Lugng chiém nuéc + dén 20%

Néu coi cdc dai lugng miéu ta kich thuéc chinh cia tau dang duge thiét ké& L,
B, T, Cp thay d6i trong pham vi han ché& theo qui u6c trén, gia ting lugng chiém
nudc sé bang téng cdc déi thay thanh phan
oD oD oD oD

dD=——dCp+=dL+-"=dB+=—dT (2.24)
oCy oL B oT
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Tt cong thic cudi c6 thé bién déi tiép, nhu gid thiét da dit ra:
ap-Lac, +Lar+Lap+Lar (2.25)
Cy LT BY T
Néu bay gio ching ta gop tat ca trong lugng c6 dinh vao nhém mang ky hiéu
P, con cdc nhém trong lugng phu thudc vao nhém F (Cp, B, H, a, b, c, .. ), c6 thé
viét biéu thic tinh P duéi dang:

P=D-FCs L,B H,a,b,c,..), (2.26)
va: dP =dD - dF (2.27)
Ban than dF dugc khai trién thanh:

dF =£dCB +@dL+@d3+@dT+@dT+£dH+@da+...
oL oB oT oT oH da

oCy
T do: db =2 - yac, + -Fyar+ 2-Eyap+ B -Eyar+ F g - F gq - .
Cp oCy L oL B B T or oH oa

(2.28)
Céch lam khéc duge chdp nhan trong thiét k& nhu sau. Thay vi cdc ty 1& giita
cac kich thu6c chinh ctia tau mau va tau thiét ké, vi du L/B, B/T.., ching ta c6 thé
thiét k& trén nguyén tic st dung ty lé dong dang dugc viét theo dang sau:
L+dL
=m
B+dB

B+dB n
T+dT
H+dH
T+dT
Khi tinh ching ta c6 quyén gan sé gia cho cdc bién, tham chi ca trong truong
hop s6 gia bang 0, vi du dT = 0, dH = 0....
Sau gidi phuong trinh s& nhan dugc kich thuéc chinh, hé s6 Cp va tat nhién
cd luong chiém nudc. D€ kiém tra cdc phép tinh, can thiét kiém tra gia ting trong
lugng dP; theo cong thic da dan.

(2.29)

aP =g, g+ Bap  Bar Bar e Bar .+ Fge . (2.30)
oCp oL oB oT oT oH oa
Vi du 2.1. TU tau mau véi kich thuéc chinh dudi day:
L,, = 135,0m; B =185m; H =115m
T =765m; Cy = 0,666: D = 13103t

Tau trang bi may chinh v6i BHP = 7800 PS;
Trong tai tau DW = 8200¢;
Van toc tau v = 17 HL/h.
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Can thiét k& tau méi chay véi van téc 17,5 HL/h, trong diéu kién khong thay
déi chiéu chim T va trong tai: dT = 0 va dDW = 0.
Piéu kién bd sung ddm bado van tdc khai thiac dCz = —0,006.
L+dL . H+dH
=7,3 va —————
B+dB B+dB
Thuc hién cdc d6i thay theo cong thic da trinh bay, trong dé cong thiic tinh
tiing nhém trong lugng tham gia vao D cua tau nhu da dé cap tai chuong trude.
Céc nhém trong lugng thanh phén, tinh bing tdn, gdém:

=0,621

Than tau 2681
1- Trang bi tau 154
2- Cach nhiét 313
3- Thiét bi trén boong 421
4- Hé dudng 6ng 115
5- M4y chinh cung hé thong 761
6- DAau, nudc cho may 87
7- Trang thiét bi than tau 180
8- Hé thong lam lanh 100
9- Thiét bi dién 46
10- Son 20
11- C4c phan khiéc 25
DW 8200
D 13103

Gia ting cdc thanh phan trong lugng doc tir bang 2.1.

Bang 2.1
: g th L. RO R | R R
Quan hé Cong thuc CB L B T H v
P P P
1 LBH —dL+—-dB+—dH - 19,9 145,0 - 234,0
L B H
2 | weBhy= 2/3- PaL+ 2B+ D aH i 0.76 56 i 8,95
L B H ' ' '
3
P P
4 LB —dL+—dB - 3,12 22,76
L B
P P P 3
* D233 2/3(EdL+§dB+;dT)+7)dv (962) 4,75 34,8 84,0 - 170
P P P
—dL+—dB+—dH - N
8 LBH [dL+gdB+ 1,33 9,75 15,7
9
P P P
—dL+—dB+—dH . N
10 LBH jdL+gdB+o 0,33 2,49 4,0
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R . . il P P L] Ll L}
Quan hé Cong thuc CB L B T H v
P, P._ P
ZdL+—dB+—dH
11 LBH [dL+gdB+ 0,15 1,08 1,74
12
D
W
D 962 30,34 | 221,57 84 262,4 170
Gia tang trong lugng tinh theo cong thic
D OP. D OoP. D OoP. D oP. OP. oP.
dD=(~-> —)dCp +(=-—L)dL +(Z - —LdB+ (5 - —1)dT + _LdH - —LdV
Cp oCp L oL B 0B T oT oH ov
Bang 2.2
3 Trong lugng P gc P g Pi 41 Pi 4 Pi gy Hiéu
Nhom trong luong tau mau g ° oB oL oH ov chinh
1 | Vo theép 2681 -38,6 -38,6 -36,6 -115,8
2 | Noi that 154 -1,49 -1,47 -1,48 -4,44
3 |Cach nhiét b. may 313 -313
4 | Thiét bj boong 421 -6,09 -6,09 12,1
5 |Budng may 963 -5,77 -9,2 -9,2 85 60,7
6 |Cach am, nhiét tau 180 -2,6 -2,58 -2,58 -7,76
7 | Thiét bi lanh 100 -100
8 |Pién 46 0,66 -0,64 -0,66 -1,96
9 |[Son 20 -0,25 -0,29 -0,29 -0,87
10 | Thiét bj 10
11 |Phu tung 15
12 | Stc chd 8200
D tau mau 13103 Téng hiéu chinh -459,2
Tu d6:

13103

13103

13103

~413 = (22 - 962)(~0,006) + (-o—— — 30, 34)dL + (——— - 22,157)dB+
0,666 135,0 18,5

0,621

+(1§19§—84JDdTV—26£39d¥1—170dV
7,65
» .y L+dL . H+dH
Neéu coi rang =17, 4 ——=
B+dB B+dB

c6 thé thay dL = 7,3dB va dH = 0,621dB, va tinh dugc:
dB = —-0,266m; dL = —1,94m; dH = -0,16m; dT = 0 nhu da gia thiét.

ll
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Két qud tinh cho tau thiét ké:
Chiéu dai gitia hai tru  133,06m,

Chiéu rong 18,23m,
Chiéu cao man 11,335m,
Chiéu chim 7,65m,
Hé so6 day than tau 0,66
Lugng chi€m nudc 12610 ¢,
Stc ché 8200 ¢.

2.4 QUAN HE GIUA CAC KICH THUGC HINH DANG

2.4.1 Chiéu dai tau
Chiéu dai tau L 4nh huéng 16n d&n van toc thiét k& cta tau, dén bo tri toan
tau va dic biét dnh huéng dén gid ché& tao tau. Nhu ching ta da quen trong céc
chuong khéc cta tai liéu nay, momen uén chung 16n néu chiéu dai 16n, trong lugng
vé tang néu chiéu dai ting, chi phi vat tu déng voé ting kéo theo chi phi sdn xuit
tang. Xdc dinh chiéu dai tau trén co sé théa méan nhiéu diéu kién cung ldc, ddm
bdo stc can tau nhé nhat trong khi ddm bdo d6 bén chung cta tau trong moi
trang th4i khai thdc va dic biét gia thanh ché tao tau phdi thap néu xét tir géc do
chiéu dai tau.
Nhitng cong thic (2.13; 2.14; 2.15; 2.16), cho phép ngudi dung xdc dinh chiéu
dai tau trong thiét ké& ban dau.
Ching ta con c6 thé st dung nhiitng cong thic tuong tu do cac tdc gid tai
nhiéu nuéc khdc nhau dé xuat trong khi tinh chiéu dai thiét ké.
Coéng thic cai bién tir cong thic Posdanine do Van Lammeren dua ra:
L U N9
%:C.(v+2) (2.31)
Hé s6 C trong cong thic duge tinh theo gid tri trung binh d6i véi:
Tau khach, tau hang mot chan vit, v = 11 + 16,5 HL/h: 17,16
Tau khach, tau hang, hai chan vit, v = 15,5 + 18,5 HL/h: 7,32
Tau chay nhanh, van téc trén 20 HL/h: 7,93
V6i tau ven bién, cong thiic dang nay dugc biét nhu sau:

L N
o= 7,0(012)2; L,, tinh biing m (2.32)
Lpp U 2 s ™
7= 23,2(0 " 2) ; L, tinh bang f¢ (2.33)
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Cong thic tinh chiéu dai theo Ayre:

Lpp _ v . . x x
D 11+10 \/@ ; Lyp tinh bang ft, D bang LT (2.34)
Coéng thic cha gido su ngudi Hoa Duong Nhan Kiét:
_Cw
v
trong d6 v van tinh bing HL/h; C = 7,8 khi tinh L,,.

l (2.35)

250 250
200 T2 1200
3 P e
—t—
v ” z X
150 A 150
A
- T A _~=+2ls
_IS: a6, 5’/ -;4 g’ ,4//
e 14
100 = A B 12‘0/ 100
/"/;// “
50 B2 80
e /,/»///45
S o
7 /’11'5'/
60 e :T/ /// 60
:(b:@’///’//
50 4= :C 50
— DW[{]

Hinh 2.2 D6 thi Witty trinh bay quan hé gitia L,, - sic ché DW

NN/
7/
/,
/

150 //
140 ’:b/,///
130} "\f}%é/ i
120 /// i
THO_ /A// i

Lo 100

/
90 // /
80| 4 ,/// |
70] '//// ]
60f // ]
NV/Z/4 |

1 1 1 1 1 1 1
8 10 12 14 16 18 20 22 24 M
—>B

Hinh 2.3 D6 thi Witty trinh bay quan hé gitia L,, — chiéu rong B
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Hinh 2.2 trinh bay d6 thi xdc dinh chiéu dai tau, phuc vu cong viéc thiét ké.
D6 thi tai hinh trich tu tai liéu Witty, trinh bay chiéu dai L,, trong quan hé vdi
stc chd clia tau va van toc khai thdc. Tai liéu st dung trong khi 1ap d6 thi c6 goc
tit USA, do vay gia tri tuyét d6i ti day khong trung hoan toan véi céc tau vung
khéac. Gidi han trén dung cho tau chay nhanh, giéi han dudi dung cho tau chay
cham. Ciing trong dé thi nay, dudng cham gach giip cho viéc xdc dinh chiéu dai
tau ché hang lanh, duong gach roi dung cho tau dau. D6 thi ctia Witty dung cho
tau di bién, hinh ddng theo kiéu cii dd dugc si dung ctiia nhitng nidm gitta thé ky
XX.

D6 thi tai hinh 2.3 ciing do Witty lap, gitp ngudi thiét k& tinh chon chiéu dai
tau khi da biét chiéu rong. Do thi trén da dugc chuyén tir hé théng do Anh - My
sang hé mét.

Ty 1é chiéu dai trén chiéu rong L/B tau c6 dnh huéng 16n dén siic can tau va
tinh gitt huéng. Ty 1&é nay nhé, c6 thé hiéu theo hai nguyén c6, chiéu dai L ngin
hoac B rong thdi qud, lam cho stc cdn tau I6n hon va tinh gitt huéng kém. Ty 1&
nay lén, kéo theo L 16n khong c¢6 1oi cho viéc tiét kiém vat tu déng tau. Ty 1é nay
nén chon trong pham vi thong dung sau:

Tau khach, tau chay nhanh 8,0 ~ 10,0
Tau hang - khach 6,0 -~ 8,0
Tau hang 5,5 + 8,0
Tau kéo 45 + 550

2.4.2 Chiéu rong tau

Tau di bién thudng cé chiéu rong B da 16n lam ting tinh 6n dinh, song phai
ddm bao stc cdn tau nhé nhat trong diéu kién cho phép. Chon chiéu rong cho tau
con phai luu tdm dé&n han ché& ludong lach. Chiéu rong tau bi han ché&, béi do rong
cdc kénh, ctra ra vao ludng. Trudng hop chiéu rong kénh bi han ché& chiéu rong tau
khai théc trong vung dang dé cap ciing bi han ché. Cong thiic tinh chiéu rong tau,
xét trong truong hop khong bi han ché, theo y kién nha nghién cttu Schokker nén
nidm trong pham vi:

B=L,/9 +3,66m (2.36)
Theo dé xuat Waston, chiéu rong B, tinh bing m, nén nhu sau
Tau chd hang B=L,/M9 +427m (2.37)
Tau dau B=L,/9+20m (2.38)
Cong thic tuong duong khi dung trong hé do hoang gia UK sé la
Tau ché hang B=L,/M +14 ft (2.39)
Tau ddu B=L,/9 + 6, ft (2.40)

Tau khach 16n B=L/9 + 20 ft
D6 thi tai hinh 2.4 trinh bay méi quan hé (2.39) va (2.40).
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D6 thi tai hinh 2.4 do Witty dé xu4t, trinh bay quan hé giita chiéu dai cda tau
trong quan hé véi chiéu rong, tuy thuoc vao ty 1é L/H cuia tau.

100 //
90 //
80 /
E /\ B = f(L,p)
@ 70 / i3
Tau khach ¢g 16n B = L/9|+20
B < L/9]+14
60 / - -
/ “Tau chd hang
50 Y
40
30

0 100 200 300 400 500 600 700 800 9001000 1100 1200

Hinh 2.4 Quan hé gida L,, va B
170

160 ////

\q/

~N

150

//A/
74

DN

130

120

~N

90

80

70

60

50

40 A

30 7

20

10

S

0 2 4 6 8 10 12 14 16 18 20 22 24 B[m]

Hinh 2.5 Quan hé giga L,, - B tuy thuéc ty lé L/H
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Hinh 2.5 trinh bay quan hé gitta chiéu dai L,, va chiéu rong tau B, trong hé
mét, dugc 1l4p trong nhilng ndm sdu muoi, dung cho tau van tdi di bién. Pudng
cham gach trén d6 thi 14 ham héa clia nhém dé thi dang néu.

25 2

a4
"y
x9Z
“d
20 P Mot s6 cong thic gitp nguoi thiét ké&
/ // chon chiéu rong B cho tau van tai:
15 o B = 0,66L°%7 (2.41)
é /
o % va B = 0,5L 0,75 (2.42)
10 94 L
/ B=——— (2.43)
r A L/57+5
B=0,66L"
/ /< B=0 5I_0742
5
/)
/
l/
0 50 100 150 200 L (m)

Hinh 2.6 Quan hé giita B véi L

V6i cdc tau van tai, chay nhanh, trong d6 ké cd cdc tau ché hang lanh, c6 thé
xdc dinh ty 1& L,,/B trong quan hé véi L,, thong qua do thi hinh 2.7.

L B,fut B, m
B a | | —~1501-45
L/B trung binh = L ~ha0
-7 4 tao
! PNl 7%
/' - Trungbinh 4 35
6 / ;/o, 4”
_r <A _F 100}-30
5 o2 o
/ Gidihan tré\n 47 | o2 o 80 k25
/ /V p% ° e ~~ n -
4 / AR % . Gidi han dudi — 20
/ 4. Y ~ LB 60
p — b
3 7 7 rd 15
Z|o nc\/ - 40
- 4
o oo K5 |7 10
2 — 8 —
o o 20
l/° // -5
1 Y- 10
0 Lo
0 200 400 600 800 1000 1100 L, fut
0 50 100 150 200 250 300 350 L. m
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ppy

Hinh 2.7 Quan hé giita L/B vdi L dung cho tau vdn tdi

2.4.3 Chiéu cao man

Chiéu cao man H cung hai dai lugng gén lién v6i né, chiéu chim tau T va
man khé tau F, = (H — T), 1a nhitng kich thuéc chinh ma trong thuc t& ching ta
khong thé tinh tach roi. Khé c6 thé dua ra cong thic chi xdc dinh don doc chiéu
cao hay chiéu chim tau. Tuy nhién d4nh huéng cia H dén do bén tau va trong
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lugng than tau, ching ta c6é thé xac nhan ngay trong giai doan thiét ké&. Chiéu cao
tau 16n, momen quan tinh mét cit ngang tau 1én.

Quan hé gitta momen quédn tinh J va H c6 thé hiéu la:
Joct-C-H? (2.44)
trong d6 C - chu vi mit cdt, « - ky hiéu mang nghia “ty lé véi”.

Tau chiéu dai L, khi néi trén nudc tinh hoéc trén séng chiu tdc dong momen
uén 16n nhat M,,,. = D-L/K, trong d6 K- hé s6, phu thujc kiéu tau.

Ung sudt tai boong hoic ddy tau trong trudng hop nay duge tinh bing cong thic:
My DL _ DL
J/lzl K-Jllz2l K-tCH
Vé6i H 16n, ting suit tai boong hoidc ddy sé nhé. Ty 1& L/H trong cong thic cudi
dugc ménh danh 1a “thuéc do” do bén doc.

(2.45)

Trong lugng v6 tau c6 thé hinh dung nhu sau: P, = k-t - Ay, trong d6 dién tich
Ay cta vé day t duge hiéu 1a Ay = K-C-L. Vi ring, chu vi mét cit cang 16n néu H
16n, do vay cé thé viét:
Pyoct-H (2.46)
Thong thudng chiéu cao H dugc xét trong quan hé véi F,, trong quan hé H/T
hoidc T/H, gin lién véi kiéu tau, kiéu b6 tri thuong tang.

Theo dé xudt cia Watson™ chiéu cao tau, tinh bing f¢ trong quan hé véi chiéu
rong B tinh bing ft c6 thé biéu thi nhu sau:

70 .
60
Tau vé6i do 6n dinh “viza phdi”
50 // B_6
T=1L135 -
240 e H=="2,1f1 (2.47)
T b
% Tau véi do 6n dinh “46¢”
20 =
/ H = E A 2.48
10 ,/ 1,4’ 17t (2.48)

05700 200 300 400 500 600 700 800 GO0 1000
L(ft)

Hinh 2.8 D6 thi quan hé gitia H va L

Quan hé gitta chiéu cao tau véi chiéu dai c6 thé hiéu nhu quan hé tuyén tinh,
dugc xdc 1ap cho kiéu tau cu thé. P6 thi H = L) dung cho tau dau, 14p theo hé
thong do hoang gia UK dugc giéi thiéu tai hinh 2.8 1a dai dién tiéu biéu cho
khuynh huéng nay.

* Watson D.G.M., “Estimating Preliminary Dimensions in Ship Design”, TIESS, Vol 105, 1961/1962
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2.4.4 Mén nuéce

Kich thuéc nay nhay cdm véi han ché& luéng lach, cin dugc dé y dén trong
giai doan thiét k&. Thuc t& trong nganh déng tau cho thdy, han ché& chiéu chim
tau 1a tré ngai khé tranh cha tat cd cdc kiéu loai tau. Tau chd hang cd 16n thuong
bi han ché& béi chiéu sau cdng, tau c¢d nhé bi han ché& chiéu chim khi thiét ké& cho
viung nudc can, viung c¢6 nhiéu bai can, ludng can va hep.

Chiéu chim tau (mén nuéc) T trong chiing mic nhu chiéu cao man H, khi ting
lén sé kéo theo ting trong lugng voé tau.

Ty 18 T/H hoiic quan hé T = fH) dugc coi la “thude do” man khé tau. Xéc dinh
chiéu chim 16n nh4t cta tau tién hanh trong quan hé chit ché véi man kho tau,
kiéu tau, kiéu bo tri thuong tang.

Quan hé B/T anh huéng rat 16n dén tinh én dinh tau va tinh 1ic cta tau. Ty
1&é nay 16n tao cdm gidc tau rat “6n dinh”, song trong thuc t& khi chiéu cao tdm 6n
dinh 16n 1lam cho tau “cing”, chu ky ldc ngang ngén, gia toc lic ting gy nguy hai
cho tau, khé chiu cho ngudi trén tau. Thong thudng ty 1& nay trén tau bién thay
déi trong gidi han sau.

Bang 2.2
Ty 1é B/T
Tai trong DW -
Tau cham Van téc trung binh Tau chay nhanh
2000 2,24 2,29 2,34
3000 2,23 2,28 2,33
5000 2,22 2,27 2,32
8000 2,21 2,26 2,31
12000 2,29 2,25 2,30
45 N
[ L
40 P
/
2
35 o
o
8% A
30 >
=25 o r/
£ «
= 20 ’0(\ /
;\\o
& v T=2/3H+4
151 > A
/
104

0
10 15 20 25 30 35 40 45 50 55 60 65 70
H(ft)

Hinh 2.9 P6 thi T = f(H)

Chiéu chim tau van tai di bién, theo Watson, nén chon trong pham vi sau day
khi dung don vi do feet, ap dung cho H va T': T =2H/3 + 4, [ft] (2.49)

D6 thi hinh 2.9 gi6i thiéu quan hé gitta T v6i H cta tau dung cho tau dAu.
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2.4.5 Ty 1& cac kich thudc chinh

Ty 1é giita cdc kich thuéc tau c6 dnh huéng dén céc tinh ning tau. Ty 1&é L/B
thuong néi 1én tinh di dong cta tau, theo cach nghi nay ty 1€ L/B 16n dung cho
tau chay nhanh. Ty 1& gitta B va d (ho#c T) mang y nghia ting hay gidm 6n dinh
tau, anh hudéng 16n dén sic can vo tau khi chay trong nudc va tinh quay trd cta tau.

Ty 1é H/T dic trung cho tinh 6n dinh tau & cdc géc nghiéng 16n, ting kha
ning chéng chim cua tau.

Nhitng gid tri ddc trung cho cédc kiéu tau dugc trinh bay tiép theo, cin cd vao
két qua thong ké cdc tau déng vao nhitng nim nidm muoi dén bay muoi.

Bang 2.3 Ty [é cdc kich thudc chinh

Kiéu tau L/B B/T H/T L/H

Tau khach di bién cd I6n 7-10 2,3-3,1 1,36 -1,7 12-15
Tau khéach di bién 6,5-75 2,6 -3,2 1,35 -1,45 10 -14
Tau hang di bién c6 16n 7,20 - 8,0 2,4-26 1,30 - 1,50 12-14
Tau hang di bién ¢ via 65-7,5 23-25 1,30-1,5 10 -14
Tau hang di bién c& nhod 6,0-7,0 22-24 1,2-1,4 10 -14
Tau hang rdi 6,2-7,0 2,3-2,80 1,7-2,0 9-11
Tau container 6,2-7 2,7-3,0 1,7-2 9-11
Tau dau I6n 6-7 2,5-3,0 1,29 - 1,40 12-14
Tau déu cd trung 6,6-75 2,3-25 1,20 - 1,31 12,5-14,0
Tau kéo di bién 3-4 2,4-3,0 1,20 - 1,40 6-8

Hé s6 day (béo) than tau xdc dinh cho méi kiéu tau cu thé. Heé sé day cia céc
tau thudng gip trong thuc t& nhu sau:

Bang 2.3 Hé s6 béo thdn tau

Kiéu tau Cs Cw Cu
Tau khéach di bién ¢& I6n 0,56 - 0,70 0,70 -0,80 0,95 -0,96
Tau khach di bién 0,50 - 0,60 0,70 -0,80 0,85-0,96
Tau hang di bién c& 16n 0,62 -0,72 0,80 - 0,85 0,95 -0,98
Tau hang di bién c& viia 0,65-0,75 0,80 -0,85 0,96 — 0,98
Tau hang di bién ¢& nhd 0,70 -0,75 0,80 -0,85 0,96 — 0,98
Tau hang rdi 0,73-0,80 0,78 - 0,83 0,96 - 0,99
Tau container 0,60 -0,68 0,80 - 0,85 0,97 - 0,98
Tau dau I6n 0,75-0,85 0,83 -0,88 0,98 - 0,99
Tau dau cd trung 0,72-0,78 0,78 - 0,86 0,97 - 0,99
Tau kéo di bién 0,45 -0,55 0,70-0,78 0,80 -0,90




74 CHUONG 2

Céc d6 thi trinh bay tiép theo gi6i thiéu quan hé gitta ty 1& kich thuéc chinh
va kich thuéc chinh hoic lugng chiém nuéc cia tau liner.

Lo 8,0
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7,5 ’((‘\\t
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70 <’(<’o§ e) \oo\o \
Q ()
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\\ ] &’Q’
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]
55
60 70 80 90 100 110 120 130 140 150 160 Lpp(m)
Hinh 2.10 Quan hé gitia ty lé L,,/B voi Ly,
B a4
T
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Hinh 2.11 Quan hé gita ty lé B/T véi Ly,
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Hinh 2.12 Quan hé giita ty lé L,,./H v6i L,,.
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Hinh 2.14 Quan hé gita ty lé L,,./B véi DW
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Hinh 2.15 Quan hé gitia ty lé¢ B/T véi DW
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Hinh 2.18 Quan hé gita ty lé Cg véi DW tuy thudc vao vdn téc v (HL/h) tau
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Chuong E;

PHUONG TRINH DUNG TiCH TAU

3.1 DUNG TIiCH TAU

Dung tich tau dugc st dung vao nhiéu muc dich trén tau: chda hang can
chuyén chd, chita mdy méc trang thiét bi cho moi hoat dong ctia tau, noi sinh hoat
cia doan thuy thu, chd sinh hoat cho hanh khéch, noi chia thiét bi hang hai, céc
két nhién liéu, nuéc ngot, nuéc dan.... Trén cdc tau danh bat cd hodc bdo quin c4
dung tich can thiét cho thiét bi mdy méc cong nghé 1a dai lugng ddng ké.

Téng dung tich tau tinh bdng cong thic:

V=>V, (3.1)

Céch tinh cdc thanh phan V; phu thudc vao chic niang cia dung tich thanh
phan. Vi du, dung tich hAm hang tau van tai, ché hang khoé sé tinh nhu sau:
Vearso = Re - Peargo (3.2)
V61 k. - dung tich riéng hang; P4, - trong lugng hang dugc chd trén tau.
Thé tich budéng mdy phu thudc vao kich c& mdy, thong thudng vé6i tau chay
v6i van toc trung binh, thé tich nay tinh theo cdch tuong tu:
Vo =knP,y (3.3)
v6i: k,, - dung tich riéng buong may; P,, - cong suidt mdy chinh, dung cho viéc ddy tau
Cong thic (3.1) dugc hiéu theo cac cach khac nhau. Néu coi dung tich V bao
gébm ba thanh phan chinh, V; - dung tich phan tau ndm du6i dudng nuéc thiét ké,
V, - dung tich trong than tau, phan nim trén dudng nudc thiét k& va Vs - dung
tich thuong ting, lau.. ching ta c¢6 quyén viét:
V=V;+Vy+V;
Theo cdach nay dung tich tau V con dugc hiéula V = Vi, + Vs trong d6 Vip = V;
+ V,. Mat khéac V,, phan dung tich trén dudong nuéc c6 thé coi 1a tap hop cia
nhiéu thanh phan, vi du Vs, Vi, Vs nhu biéu thi tai hinh 3.1.
Thuc hién cdc phép tinh dung tich cho ting thanh phan riéng 1é nhu miéu ta
trén, ching ta c6 thé lap tong dung tich cia mdi nhém. Vi du, tinh V;, dugc gidi
thiéu tai hinh bén trdi hinh 3.1. Néu coi dién tich mit duong nudc thi€t k& tinh
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bang A = Cy.LB, dién tich boong trén ciung tinh theo biéu thic gan ding:

C H
Ay =All+(E¥ _1)(E-1)] 3.4
deck CB T ( )
z ~ Was Adeck_s[n[ff 1)(5—1 1
\ Z BOONG
,///\\ = ; T
- A=al.B ‘:
Woy W, I' A CIE i . l
3 P \\ i i
T - M ! :f—
~ : 'ICI 3
- vV . - \\ i ]
. N o e NM 4P Y
Y /\\ I
Y, ¢ wF
RE27 5LB
Hinh 3.1
Tt hinh vé ¢6 thé nhan thiy quan hé sau:
C —-Cp.LB A
A, —A=(Z2_ZB)Z2(H-T)=(Cp/Cy —1)=(H-T) (3.5)

Sau bién ddi c6 thé viét cong thic tinh dung tich V;; dang:
Vip = Vi + AGH = T)1— byy) = Vi1 + 2 (H = 1)@+ by ) = Vi1 + SV ()1 1 1y )]
Vi Cy T
(3.6)

Dung tich clia tau van tdi tiéu biéu dugc vé lai tai hinh 3.2.

2

01020304050 M

/

0510M
[T

1- nhién lidu; 2- thung xich; 3- du tri; 4,7, 11, 19, 22, 26- ham hang; 5, 8, 12, 20, 23, 27- hdm hang trén cac boong
gilia; 6, 9, 15, 18- nhién liéu; 13- két hoi, 14- nudc; 16, 17- khoang cach ly; 24- nudc sinh hoat; 28- ballast

Hinh 3.2 Dung tich tau vdn tdi tiéu biéu
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Cong thdc tinh dung tich toan tau néu trén diay dugc tdp hop lai theo hinh
thic sau:
Cw (B )14 kg, (3.7)
a ?— + W + sup .

v6i: Vi, - dung tich thugng tdng va lau

kw - hé s6 anh huéng cia d9 né cdc sudn, dudng cong yén ngua doc boong va
do cong (ngang) cia boong, va hé s6 nay niam trong khodng 0,28 + 0,07 khi tinh
cho tau khach va cac tau thong dung khac, cong thdc tinh dung tich toan tau cé
thé viét dusi dang cia (3.8).

Cy H V.
V=V 1+ (1) A+ by ) + —2 3.8
1 +CB T + Ry ) + v, (3.8)

Hé s6 kw v6i tau van tdi mang gia tri khoang 0,28 + 0,07
Mit khédc dung tich toan tau c6 thé tinh trén co sé kich thuéc chinh va céc hé
s6 ctia tau. Cong thic tinh (3.1) ¢c6 thé mang dang
V=V +Vu+ Vaup (3.9)
v6i: V - thé tich phan chim cta tau, m?
V., - dung tich trong than tau, nim trén dudng nuéc tinh toan, m?
Vap - dung tich thugng tang, cdc lau va cdc phan kin khdc ndm trén boong
tinh todan m®.
Coéng thiic (3.9) c6 thé chuyén vé dang tuong déng cong thic tinh trong lugng
tau, trinh bay tai chuong truéec.
V=F(V) + Vg,
Loi gidi cho phuong trinh trén day dugc tim bing phuong phap doé thi, nhu da
dung cho phuong trinh trong lugng.

3.2 PHUGNG TRINH DUNG TiCH. XAC DINH TY LE H/T

Phuong trinh dung tich tau thong lé dugc viét du6i dang tong cic dung tich
thanh phan ton tai trén tau, nhu da dé cap tai (3.1): V= ZVZ hodc V = ZVL
i i

Cé6 thé phan biét mot s6 thanh phan sau day, dung cho tau van tai:
Dung tich cdc hAm hang V.,
Dung tich cac phong danh cho khéch V,;
Dung tich cdc phong danh cho doan thay tha V...,
Dung tich cdc budng thiét bi niang luong V,
Céc két nhién liéu, nhét Vo ; Dung tich buéng may phu V,,,
Dung tich cdc phan xudng, néu cé, V,,.»; Dung tich cdc kho V.
Dung tich du trit V,,; Dung tich cac két nuée dan Vi
Dung tich c4dc phong lién quan dén diéu khién tau V.,
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V6i cdc tau khong thudc tau van tdi c6 thé chia nhém theo cdc cdch khéc. Tau
cong trinh sé khong cé cdc khoang chia hang song cin dung tich khong nhé chia
trang thiét bi chuyén dung. Tau d4anh bit ca khong doi dung tich hAm hang 16n
nhu tau van tai vita néu song cdc thiét bi chuyén nganh can noi cat gitt. Tau quan
su can dung tich dd 16n lam kho chia thiét bi quan su va vii khi.

DPiéu can néi thém, mdi nhém dung tich trén duge tinh theo mot cach riéng,
tuy tinh chat va vi tri cdc khoang. Dung tich hAm hang c6 thé tinh theo cdch
thuan tién, bing trong lugng hang can ché nhan véi hé s6 hang héa, vi du V, = & W..
Dung tich buéng mdy c6 thé tinh theo tich k,,.P..

m._n
Né&u P, tinh theo cdch ching ta da thuc hién trong chuong hai P, = DCU ,
. D™"
dung tich buong mdy dugc coi la &, - .

Theo c4dch lam nay, cong thic (3.8) gid c6 thé viét dusi dang:

C H V.
VIl+=221Q+k,)=-1D+—L2]=F(V)+V, 3.10

C R A \Y% s (3.10)

B
Gi4 tri cua V xdc dinh ti phuong trinh dung tich néu trén. So sanh véi lugng
chiém nuéc tau D = A =yV, tinh tir phuong trinh trong lugng c6 thé gip mot
trong ba truong hop sau:

g VZQ; 2—V:O
Y Y

g V<2; 2—V>O
Y Y

g V>2; 2—V<0
Y Y

Truong hop diu tau duge thiét k& ding nhu yéu cau da dé. Truong hop tha
hai con thita dung tich tu do, trudng hop cudi doi hiéu chinh ca lugng chiém nuéc
va dung tich. P& khic phuc dd chua théng nhat cdc trudng hop ké sau, can thiét
xem xét van dé khai thdc thugng tidng va l4u, va kha ning tdng cdc dai lugng
C./Cgva h = H/T.

Ti phuong trinh tinh dung tich trén c6 thé nhanh chéng tim ra phuong trinh
tinh ti 1& kich thuéc A = H/T, phu thudc vao cac dai luong dung tich. Ty 1& H/T ¢6
y nghia ddc biét cho vadn dé ddm bdo dung tich du trit, thuong dugc xem xét k§
trong thiét ké& tau. Cong thic (3.10) chuyén thanh dang:

F(V) Vs Vg
=t —

c . H
) (=-1(1+% 3.11
@G -Drh,) 5 (3.11)
V
Tir d6: £=1+%[M E_ﬂ_l] (3.12)

+
T 1+k, V V V
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Néu da xac dinh V va dang F(V), ching ta dé dang xi 1y biéu thic trong diu
ngodc vudng.

Biéu thic (H-T) trong cdc cong thiic vita néu chinh 1a chiéu cao man khé tau.
Gia tri toi thiéu cta chiéu cao man khé duge tiéu chudn héa nhim ddm bdo an
toan tau khi di bién.

Tu cong thic (3.12) ching ta c6 thé viét biéu thic cho 2~ = H/T theo nhu doi
héi clia cong ude qudc t& vé dudng nuéc ché hang:
_H _T+Fb

T T

trong dé Fb 1a chiéu cao man kho.

h (3.13)

3.3 PHUGNG TRINH DUNG TiCH TAU HANG

Tau ché hang can ddm bdo dung tich chia dd lugng hang ghi trong muc stc
chg. Thong 1é, dung tich hdm hang tinh bing m?. Trong hé théng do dung trudc
day tai Anh nguoi ta st dung don vi do cub. feet (cft). Quan hé giita hai hé théng
nay la 1m? = 35,315 ctf, hoic nguoc lai 1 ¢ft = 0,0283m>.

V6i tau ché hang, nguoi ta thuong dung hé s6 chd hang k. khi néu yéu cau vé
dung tich cac khoang hang. Hé s6 chd hang dugc hiéu 1a ty 1é gitta dung tich ham
hang véi trong lugng hang chida trong d6, tinh bing don vi “bdo thii” m®/t hoac
cft/t. Hé s6 nay, tinh bing m®/t hodc [cft/t] nim trong pham vi sau:

Tau ché hang ¢d 16n 1,55 [65]
Tau chd hang ¢ nhé 1,25 [44]
Tau ché dau 1,25 [44]
Tau ca 1,85 - 2,5 [65 - 88]

Mot diéu can quan tdm khi tinh dung tich tau la dung tich danh cho hang
déng bao trong thuc t& trén moi tau sé& nhé hon dung tich danh cho hang roi do
két cdu ciing cdc khoang hang chiém khong gian. Thong 1é, trong thiét ké& ching
ta chdp nhéan sai léch 10% gitta hai dung tich nay.

Trong céc tau lanh, dung tich cdc khoang lanh phdi dugc tinh cu thé, xdc
dang cho tung truong hop. Khoang hang lanh c¢6 dung tich nhé hon khoang 20-
30% so v6i tau hang roi. Theo y kién cia Munro-Smith, dung tich cdc khoang
lanh can gidm bé6t, tinh bing %, so v6i khoang hang roi nhu sau:

Khoang hai dau mii, l4i 33

Gitita tau 32

C4c hé so trén day mang y nghia thong ké. Trong thiét ké tau chuyén ché
nhitng mit hang cu thé, cdn thiét phdi quan tAm dén gid tri cia hé sé nay 4p
dung cho nhiing mét hang cu thé d6. Mot s6 hang thudng duge van chuyén dudng
bién mang hé s6 v6i gid tri ghi trong bang 3.1.
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Bang 3.1
Tén hang Dung tich (m°) 1 tdn hang chiém chd
Thit 2,43-3,46
Hoa quéa 2,35-2,5
Xi mang 1,16-1,25
Thit hép, ca hop 1,25-1,6
Kim loai 0,57-0,9
Than da 0,77
Vai sgi 2,4-3,2
Quéang 0,7-0,8
Gb xé 1,1-1,6
Xe 0 t6, may kéo 5,20-10,30
Thép tdm 1
Thép tron 0,35-0,4
Vat dan, da 0,62
Vat din, da, sdi, cat 0,65-0,68
Dé&n bang cat 0,65-0,72
Nhién liéu déng thung 1,25-1,35

Trong phan tiép sé st dung cédc ky hiéu sau day khi tinh dung tich tau
V, - dung tich tat cd cac khoang nim trén ddy, han ché& dén boong,
Vi - tit V, trit di dung tich cdc hAm mii, 14i, dudng truc..
V.. - dung tich buéng may,
V - dung tich cdc hAm hang,
H, = H - hp,; bang chiéu cao giita d4y trén va boong, m,
Rsow - chiéu cao ddy tau, m,
k1 - hé s6 day tinh cho phan than tau trén day,
ks - hé s6 day, ap dung cho truong hop da trir di dung tich cdc khoang miii 14i,
duong truc,
ks - hé s6 day thé tich tinh cho budng m4y,
- hé s6 ché hang,
n = (trong lugng hang)/ D - hé s6 st dung trong lugng vao muc dich chd hang.
Trong lugng hang hay stc chg caa tau dugc ky hiéu W.
Dung tich ham hang dugc xét dudi dang:
V =k, -V, =(kikyL —ksl,)BH, (3.14)

trong d6 /,, 1a chiéu dai budng may.
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Tt cong thic (3.14) ching ta c6 thé viét:

\%4 BH BH
— =(kykyL — kgl ) —L =(kikoL — kgl ) ——?t— 3.15
D (12 Sm) D (12 Sm)'YLBTCB ( )
hOé.C: K = (k]_kZ k3 m ) (316)
; D L'yT. CB
Néu thay V =¢-W, ching ta cé thé viét
vV oew
25" 3.17
D~ p " 317
Sau khi can bing hai cong thiic cudi sé nhan dugc phuong trinh
~ (bl — by ) 3.18
&n = kyky — kg L'3T. CB (3.18)
Sau bién d6i, tir phuong trinh dung tich hAm hang c6 thé thdy ring
H H,
ksl (k1k2 —-&nyCg)L (3.19)
Cong thic cudi giup cht’mg ta xdc dinh L
Byt
L-—7F T (3.20)
kiky L EpyC
1% EwyCp
Ty 1&é H/T dugc tinh tir cong thic (3.14)
H h
Y (eyky —k m) —bott ) (3.21)
D~ ke R YCB T
Tir dé H__ Vol | o (3.22)
T T

l
Dlkyky ~ky ™)

3.4 XAC DINH DUNG TiCH VA BO TRi KET DAN

Lugng nudc din tau can thiét da dugc néu tai chuong mot cda tai lidu. Nuée
din d6 cdn dugc bd tri tai nhitng vi tri thich hgp trén tau, ddm bdo khi chay 6
trang thdi ballast, chiéu chim mii va chiéu chim 14i tau dat gi6i han t6i thiéu da
dinh. Chiéu chim tau ¢ cd ba vi tri, 14i, mii, gita tau trong ché& do c6 ballast c6
thé thé hién qua chiéu chim thiét k& cua tau, vi du: T; = k,-Tva T, = k,T.

Hé s6 k,,, danh cho chiéu chim miii dugc xay dung trén co sé

L LB
k. >a—=a——=a-Igb 3.23

trong dé a = 0,028 + 0,003.
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Chiéu chim 14i gén lién yéu cau dG chim chan vit tau khi chay & ché& do dang
dé cap.
Chiéu chim trung binh sau nhan nuéc din tinh bing céng thic

Tm+7}_tm+tlT

Tballast = 9 - 9 (324)

Thay d6i mén nuéc trong trang thdi nay cé thé suy ra tit cong thic trén.
t,+t

t +t
ATyqiast = Toatiase = T = (2 -1)T=-Q1- mTl)T (3.25)

Mait khéc lugng déi thay trén con duge hiéu theo cach sau

T :Wb—Wc:(nb—nc)Dz(nb—nc)vkLBTz( ny) BT
ballast yk AWL yk LB C W ykLB CW

Tir cong thic trén c6 thé xdc dinh hé s6 st dung nude dan
b 11

5 (3.26)

Cw
=n.-—-1-

Véi tau ché dau hé s6 ché hang dat n. = 0,8 hé s6 1, nim trong pham vi
0,53+0,36.

Néu ky hiéu hoanh do trong tdm nu6c din trén tau bang X, con trong tdm
dudng nuéc thiét k& X,,, momen do ballast gdy va momen do hang dugc tinh bing
cong thic tuong tng Mb=b-D- (X, -X,)va M,= c-D-(X,-X,), tu cong thic
tinh géc chai:

t —t (3.27)
(tn =) = D.GM1, o c o
Ly 12-CpT

( )XL C&V

X -X L+, —-t)

e x,_x, Me(XemXu)Lalh )75
c6 thé tinh: wo— (3.28)

L My

Trong cong thic trén da st dung cong thic tinh gan ding dé xac dinh chiéu
cao tdm nghiéng doc:

o 2 2
GM1L ~ XC—W L (3.29)
Cp 12C5T
Cong thiec (3.28) dugc viét lai duéi dang sau:
2 —
X X (tm_tl)]gg'w'i_n Xc LXw
b ; w B — (3.30)
N - @-m )
CB 2

Céc cong thic tinh chiéu chim mii, 14i tau ddu phadi ddp Ung yéu cau ghi
trong cong udc qudc t& vé chéng 6 nhiém do tran dau 1973. Trong cong udc viia
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néu, v6i tau dau trong tai ti 70.000 tdw trd 1én phai c6 cac két chia ballast dt dung
tich, ddm bdo khi chay trang thai ballast, chiéu chim Ty 16n hon hodc bang
0,002L" + 2,  muc chim mii khéng qua 0,015L, con chan vit chim hoan toan trong
nu6e. Trong cong thic L™ tinh bang 0,96L.

3.5 TINH DUNG TiCH THEO CONG UGc qudc TE

Tén ddng ky dugc goi theo ti€ng Anh registered tonnage, st dung trong viéc
xdc dinh dung tich ding ky tau. Can gidi thich so by vé cach goi “tdn ddng ky”
dang dung hién nay. Trong lich st hang hai, trong thoi ky buoén ban thinh vuong,
ké cd budn ban rugu vang, ngudi ta dung don vi tun (thung t6 né) lam don vi dang
ky dung tich ham hang. Do c6 su tring 4m khi nguoi Anh phdat Am tun va tone
nén ti tone va sau d6 tonnage dugc thay thé cho tun khi xdc dinh dung tich.
Trong ky thuat tau khdi niém “tdn ddng ky” trung lip hoan toan véi dung tich
ddng ky.

Dung tich diang ky cua tau dugce si dung tir khi nganh tau con so khai. Dung
tich dang ky cin cho viéc dang ky, 1am s6 ba, lam co sé thu phi, ddnh thué. Trong
lich st da ton tai cdc qui dinh tinh dung tich ding ky cho tau khi qua kénh dao
Panama, kénh dao Suez. Tinh tdn diang ky cho tau thong 1&, thuc hién theo qui
dinh ghi trong cdc cong uée Oslo 1925, 1947 va 1954.

Hién nay dung tich didng ky cta tau tinh theo cong uéc vé do dung tich nim
1969°. Dung tich tau tinh bing t4n ding ky, gdbm tdn diang ky toan bo GT, (con goi
la tdng dung tich) va tan diang ky tinh NT (goi khéac 1a dung tich tinh). Pon vi cta
tan dang ky 1a 100 cub. ft, qui d6i thanh 2,83 m?.

Né6i mot cach téng quat, GT 1a dung tich tdt cd cdc khoang kin cia tau
(moulded volume of all enclosed spaces). Trong khi d6 NT bao gém dung tich céc
khoang kin dung vao muc dich chita hang héa va hanh khach. Thong 1€, theo qui
dinh truéc day, dé c6 NT can tru di tit GT cdc phan sau: dung tich cdc phong
danh cho bé tri va phuc vu thdy thi doan, cdc bo phan dit thiét bi hang hai, cac
két ngoai ddy doi, cdc khoang thiét bi ning lugng.. C4c qui dinh truéc day trén
thuc t& vo cung ric rdi va qud phic tap. Mot vai minh hoa mang tinh lich st duge
trinh bay tai hinh 3.3 du6i day nhu tai liéu tham khdo giap ban doc hinh dung 4o
phtc tap, ric réi va cong ca “qudn tri” clia qui dinh truge 1969.

Theo cong uéc 1969 can thiét tinh theo cdc cong thic da thong nhat. Dung
tich tau (tonnage of ship) gdbm GT (gross tonnage) va NT (net tonnage). Khdi niém
khoang kin (enclosed spaces) danh cho tat cd cdc khoang duge gidi han bing than
tau, nhu vdch c6 dinh, di dong, boong, tdm che.. Hanh khach trén tau dugc phan
dinh ro, ddy 1a nhitng nguoi ¢6 méit trén tau nhung khong thudc dién ké sau:

a) Thuyén truéng va thanh vién doan thdy thi lam viéc cu thé trén tau

b) Cdc chdu bé duéi 1 tudi doi.

* International Convention on Tonnage Measurement of Ships, 1969.
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D Khoang khéng tinh vao gross tonnage

S V7] Khoang tham gia vao GT
Y Khoang dugc trii khdi GT khi tinh NT

Hinh 3.3 Nhiing qui dinh vé do dung tich tau truéc 1969
Theo cich dat van dé tai t6 chic IMO, ti hoi nghi nam 1969 ngudi ta da xay
dung lai cong udc do tan ding ky. Cong udc c6 hiéu luc tt 08 thang 6 nam 1982.
Cac tau ché tao tif ngay nay tré di s& do dung tich theo qui dinh trong cong udc 1969.
Coéng thic tinh GT va NT theo diéu 3 va 4 cong udc c6 dang:
GT =Fk;.V (3.31)
trong d6 k; = 0,20 + 0,02log0V
V - toan bd thé tich (volume) cac khoang kin, m?.
Mot s6 két qua tinh cho 2, nhu sau:
Vv, m? 100 1.000 100.000 1.000.000
ky 0,24 0,26 0,3 0,32
Coéng thic tinh NT cho tau khach, la tau ché 13 khach trg 1én:

4 T

n
NT =k, -V, (5'5)2 +ky-(ny +ﬁ) (3.32)

cargo’
Véi cdc tau khdc cong thic tinh NT duge viét gon

NT = kv, &2

carg07(§'E)2 (3.33)

trong d6 V.. - toan bd thé tich (volume) hAm hang, m?®;
T - chiéu chim trung binh, do tai giita tau, m;
H - chiéu cao tau, do tai gitta tau, m;
ks = 0,02 + 0,02 Vegrgo (3.34)
ks =1,25(1 + GT x 107 (3.35)
n; - s6 khach trong cédc budng dudi 8 giudng;
ns - s6 khach trong cdc budng tir 9 giuong trd lén.
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Nhing luu y khi tinh:

g (%.%)2 khéng nhén 16n hon 1.

g ky- V. (é

T A z
cargo\ 3 'E)2 khong qué 0,25 GT.

g NT khoéng dugc nhan nhé hon 0,30 GT.
Vi du: tinh dung tich ding ky tau can cdu dang hoat dong c6 cédc kich thudc sau:
L =110m; B =30,54m; H = 7,90m

- Chiéu cao man tau D, = H — tx — tqee, . Trong d6 H = 7,9m; tx - chiéu day ton

ki chinh 0,018m; t4.; - chiéu diy ton boong tai mép boong, 0,014m.
D;=179-0,018- 0,014 = 7,865m

- Chiéu dai tau L, = 0,96 Ly; = 0,96.110,03 = 105,63m. Mét khédc chiéu dai
tau do tir mép trudc song mii dén vach 14i 110,0m, do vay chiéu dai tinh todn L,
dugc nhan bang 110m.

- Chiéu chim tau T =0,85D,; = 6,688m

- Chiéu rong tau By, = 30,54 — 2x0,014 = 30,51m.

Dung tich tinh todn theo cdc phdn sau:

- Dung tich han ché trong vé tau, tinh theo dudng ly thuyét V; = 24527,1m?.

- Dung tich phin mang trugt cda tau Vs = 402,2m>.

- Dung tich khu vuc chia 6ng thd neo Vs = 5,33m?.

Téng dung tich trong thdn tau:
Vp=V,—V, -V, = 2452713 — 402,4 — 5,33 = 24119,4m?

- Dung tich cac khoang muai V. = 5,69m®

- Dung tich khoang diéu khién can cdu V" = 1260,68m?
- Dung tich khoang can c4u Vs’ = 847,1m°

- Dung tich can cau V, = 467,71m’
- Dung tich ndp hdm Vs = 1,0m?

Téng dung tich cdc khoang kin t V;’; dén Vs': 26855,6Tm?>.

Dung tich toan bo: GT =k -V
GT = 0,2886 x 26855,67 = 7750,6

, . 4 T n
Dung tich tinh: NT = ky 'Vcargo(g‘E)Z + kg - (ng +ﬁ)

NT = 0,3GT = 0,3 x 7750,6 = 2325,2
Theo khuyén cdo IMO, ngay nay khai bdo dung tich dang ky can viét rd rang
gia tri dung tich GT va NT ma khong ghi “T” sau gia tri d6. Khai bao cho tau
dang xem xét dugc viét la: GT 7750,6; NT 2325,2.
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Chuong 4

MAN KHO TAU

Man khé tau (freeboard) ducgc xdc dinh bing khodng cdch theo chiéu ding,
tinh ti duong nuéc ché hang dén mép boong, ky hiéu F hoic Fb.
F=Fb=H-T=(D-d) (4.1)
Biéu thic ghi trong d4du ngodc chia nhitng ky hiéu dang duge dung hién nay.
Tuy nhién dé tranh cac chdéng chéo gitta cdc ky hiéu mang tinh phé théng la
D- luong chiém nudc, dong thoi 1a chiéu cao man, trong phin nay tai liéu nguoi
viét tiép tuc st dung cac ky hiéu rat cé xua, H- chiéu cao man, T- chiéu chim tau.
Vé6i chiéu cao man kho Fb, stc ndi du trit cia tau tinh theo cong thic:

Vb=A,H-T) (1 +Fk,)
trong d6 A, - dién tich dudng nuéc tinh bang olB.

Vb =C, LB-Fb-(1+k,) (4.2)
Cé6 thé thay rang:
E=&(1+kv)-@ (4.3)
vV Cp T
Né&u coi C,, ~ C5"* cong thic cudi c6 dang:
Vb 1 Fb
v g R @
Véi Cp = 0,45 ; k, = 0,28 thi: V—b=1,9O-F—b
\Y% T
V6i Cp = 0.85 : k, = 0,0 thi: ~2_1.09.52
\% T
Ti qui cdch ghi trong cong uéc c6 thé thay:
L__L =15,do d6 T = L/15 — Fb
H Fb+T

Vo 1 Fb__ 12
V~031/2 T L ~
15Fb

va c6 thé xdc dinh gin ding cho tau véi k, = 0.
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Chiéu cao man khé F, cung vé6i chiéu chim 7T, ddm bdo tinh chéng chim cia
tau, ddm bao stc ndi du tri. Chiéu cao F' di 16n ddm bdo han ché& nuéc phi boong,
han ché& séng tat vao ca bin, ddm bdo an toan khai théc.

DPiéu quan trong ti€p theo clia man kho, khi F 16n chiéu cao tau 16n va dung
tich hAm hang ting trong trudng hgp nay.

Du6i day ching ta tim hiéu k§ hon chiéu cao man kho theo cdc qui dinh ghi
trong cong udc quoc t& vé dudng nudc ché hang nidm 1966 cung cdc b6 sung sia
d8i nghi dinh thu 1988.

4.1 MAN KHO TIEU CHUAN

Chiéu cao man khé tiéu chudn la chiéu cao toi thiéu, tinh tai vi tri gitta chiéu
dai tinh toan cda tau. Chiéu dai nay dugc qui dinh 1a phan chiéu dai tai duong
nuéc & mic 0,85 chiéu cao man, T = 0,85H, tinh bing 96% chiéu dai cia dudng
nu6c thuc t& do tai day. Chiéu dai nay cung T dugc dung khi tinh hé s6 day Cs.

Chiéu cao man kho tiéu chudn 4p dung cho trudng hop Cz = 0,68 va L/H = 15.

Trong tinh toan phéin biét hai nhém tau:

- Nhém A ap dung cho tau ché x6 hang 1éng, s6 miéng ham trén boong han ché.

- Nhém B chi cac tau con lai.

Chiéu cao man khé ghi trong cong udc chi dung cho trudng hop tau hoat dong
trén tuyén dudng chi dinh vao mua he, gis tri ctia né 1a ham cia chiéu dai tau. Cé
thé ham héa dudng cong, miéu td quan hé gitia F' va chiéu dai tau L, cho tau
nhém B nhu sau:

F=0,107x10%L* - 0,924x10°°L?® + 2,46x10"*xL* — 0,52x107%L + 0,16
Vé6i tau chiéu dai tau hon 60m, song khong qué 230m cong thic trén c6 dang:

F=1,97x10"%L - 0,69
Dué6i day ban doc tham khdo trich doan ti “bdng tri s6 man kho toi thiéu”
dang duoc ap dung trong nganh tau cac nuéc, trong d6 c6 Viét Nam.

Bang 4.1
Chidu dai Ly, m : Man khé t6i thiéu, mm :
Nhom A Nhém B
40 334 334
50 443 443
60 573 573
70 706 721
80 841 887
90 984 1075
100 1135 1271
110 1293 1479
120 1459 1690
150 1968 2315
200 2612 3264
250 3012 4018
300 3262 4630
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Trong khi tinh chiéu cao man kho can thuc hién cdc hiéu chinh tri s6 man
khé cho trudng hop kich thuéc va hé sé than tau nidm ngoai tiéu chuén.

¢ Hiéu chinh cho tau nhé hon 100m song 16n hon 24m.

Man khoé tau nhém B c¢6 thuong tang kin, v6i chiéu dai thuc dung nhé hon
35% chiéu dai tau phai dugc ting lén lugng 7,5(100—L,»)(0,35—L£). Trong coéng

f

thitc L, - chiéu dai tinh toan cia tau, E - chiéu dai thyc dung thugng tang. Theo
nghi dinh thu 1988, hiéu chinh theo do cong doc boong la 0,75 — S1/2L, v6i S; -
chiéu dai khoi thugng tang kin.

g Hiéu chinh theo hé s6 dy thé tich CB;—SO(;GS
g Hiéu chinh theo chiéu cao man.

Néu chiéu cao man H 16n hon L,/15 thi man kho phdi tdng thém lugng, tinh

. L .
bing mm: (H—é)R, trong d6 R = L;/0,48 cho tau nhé hon 120m va R = 250

néu chiéu dai tau trén 120m.

g Hiéu chinh cia phan 16m trén boong man kho.

4.2 DO CONG DOC BOONG TIEU CHUAN

Puong cong doc c6 dang dudng parabol, duge xdc dinh cho phan miii, tinh tu
mét gitda tau va cho phan ldi, sau mit gitta tau. Tung do dudng cong doc tiéu
chudn, tinh bing mm, doc theo bang 4.2

Bang 4.2
Phan sau Mat gidia Phan trudc
Théng sé
AP L/6 L/3 L/2 L/3 L/6 FP
Tung do 25(L/3+10) | 11,1(L/3+10)| 2,8(L/3+10) 0 5,6(L/3+10) | 22,2(L/3+10)| 50(L/3+10)
He s6 1 3 3 1 3 3 1
Hiéu chinh Z 0,4447 0,111Z 0 0,111Z 0,4447 Z

Trén nhitng tau c6 thuong tang cao ding tiéu chudn nim sudt chiéu dai boong
man khé thi do cong doc boong dugc do trén boong thugng ting. Né&u chiéu cao
thuong ting 16n hon chiéu cao tiéu chudn, thi mdc chénh léch nhd nhat Z giiia
chiéu cao thuc t& v6i chiéu cao tiéu chudn phai cong vao mdi tung do cudi. Tuong
tu, nhiing tung do trung gian ¢ khodng cach L/6 va L/3 tinh tit AP va FP sé dugc
cong thém lugng nhu ghi tai bang 4.2.
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4.3 HIEU CHINH MAN KHO TIEU CHUAN

Néu duong cong doc khdc vé6i tiéu chudn thi bén tung d§ cia duong cong &
phan trude va sau ctia tau phai nhan vé6i véi hé sé ghi tai bang 4.2. Hiéu s6 giita
tong cdc tich da tinh dugc va téng sd cdc tich tuong tng tiéu chudn, chia cho 8,
xdac dinh mdc hut hoédc thua cia dudng cong doc boong. Gia tri trung binh cong
cia mic thia hodc thiéu 12 mic thita hodc thiéu ciia dudng cong doc nay.

Néu nita phan sau d§ cong doc boong 16n hon tiéu chudn va nita phan truéc
nhd hon tiéu chuidn thi man khé khong duge gidm theo miic thita tai phan sau,
song phai tinh mdc thiéu ¢ phan truéc.

Néu nta phan trude do cong doc 16n hon tiéu chudn va nita phan sau do cong
doc khong nhé hon 75% @6 cong tiéu chudn, thi phdi hiéu chinh d§ cong doc
boong 16n hon & phan trude, va do hut & phan sau. Néu dd cong doc boong ¢ phan
sau nam trong khodng 50% dén 70% do cong doc boong tiéu chudn, thi phai hiéu
chinh ty 1é theo do6 cong boong thita ¢ nia trudc va do cong thiéu ¢ nlia sau tau.

Mic hiéu chinh do thay déi ctia dudng cong doc boong tiéu chudn sé la muic

thiéu hodc thira dugec nhan véi 0,75—%, trong d6 [ - téng chiéu dai cta céc
f
thuong tang kin.

4.4 CHIEU CAO TOI THIEU CUA mOI TAU VA DU TRG NOI

Chiéu cao miii tau c6 dnh huéng rat 16n dén viéc ngin séng dap boong phan
miii, trdnh nuéc phii boong. Trong moi trudong hgp chiéu cao mii tau phai théa
man doi héi ghi trong cong udc quoc t& vé dudng nuée ché hang va céc yéu cau dé ra
trong qui pham déng tau.

L. 1,36
) , m
500 Cp +0,68
néu tau ngin hon 250m. Trudng hgp tau dai tiu 250m tré 1én biéu thiic tinh chiéu
1,36
Cp+0,68°

Cong thic Fb trong Nghi dinh thu 1988:
Fb = (6075(L/100) — 1875(1/100)* + 200(L/100)%) x (2,08 + 0,609C, — 1,603 Cywr — 0,0129 (L/d,) (mm)
Vi du 4.1. Tinh man kho6 tau ché hang c¢6 boong che, kich thudc chinh sau day:
L,, = 91,0m; chiéu dai duong nudc tai T = 0,85H: Ly, = 95,0m; chiéu rong B = 13,8m;
chiéu cao dén boong chinh H = 6,2m.

a) Chiéu dai tau 0,96 Ly, = 91,2m. Vi riang 0,96Ly;, > L,,, khi tinh s& nhan
L = 91,20m.

b) Chiéu cao man tinh theo qui dinh bing H + chiéu day ton mép boong:
6200 + 12 = 6212 mm.

Chiéu cao miii tau khong dugec nhé hon gid tri 56L(1 - m,

cao miui sé la 7000
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¢) He s0 béo thé tich theo qui dinh: Cpy = %dl , V = 4640m?; d, = 85%H = 5,2Tm.
Tu d6: Cg = 0,70.

Boong bdo vé duogc coi 1a thuong tang chiéu dai L.

Chiéu cao qui pham cta thugng tang, v6i tau L = 91,2m sé 1a hy, = 1,962m,
tinh theo phép ndi suy tuyén tinh.

Céc budc tiép theo nhim xdc dinh chiéu cao man kho:

Gia tri Fb theo bang: 1100mm, theo phép noi suy tuyén tinh.

Hiéu chinh man khé.

- Hiéu chinh cho tau dai du6i 100m khi chiéu dai thugng tang kin chi dén
35%L. Tau hién hitu c6 chiéu dai thugng tdng L, Af; = 0.
Cp+0,68 0,70+0,68

1,36 1,36

- Hiéu chinh theo H: Vi rang H = 6,212 > L/15 = 6,075, man khé tau phai
tang luong (H — L/15)-R vé6i R = L/0,48 véi tau ¢c6 L < 120m.

Afs = (6,212 - 6,075)-(91,2/0,48) = +26mm.

- Hiéu chinh cho thugng tang, diéu 37 cong u6c quoc té:

Afy = -895mm
- P6 cong boong theo qui pham, tinh theo bang 4.2.

- Hiéu chinh cho Cp: k=

= 1,015.

D6 cong tinh toan

Bang 4.3
Toa dd . Chiéu cao Tang do 4)x[(6
Vi tri Hé s6 (3)x(4) g dag (4)x[(6)+
Cédng thic Gia tri, mm thuc, mm cao, mm )]
(1) (2) (3) (4) (5) (6) (7) (8)
L
Tru lai AP 25(§+10) 1010 1 1010 0 638 638
L
1/6 tU AP 11, 1(§+1O) 448 3 1344 0 284 852
L
1/3 tif AP 2,8(5+10) 113 3 339 0 71 213
Gilra tau 0 0 1 0 0 0 0
> =2693 Ys= 1703
Gilra tau 0 0 1 0 0 0 0
L
1/3 ti FP 5,6(§+10) 226 3 678 200 71 813
L
1/6 tif FP 22,2(§+10) 896 3 2688 800 284 3252
L
Tru mai FP 50(5+10) 2020 1 2020 2000 638 2638
>,=5386 >,=6703
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Theo qui dinh trong céong uéc, do doi va do thi€u duong cong boong tinh theo
cong thuac sau:

ngzl _ 1703g2693 194

24;22 . 6703;5386 164

Thiéu tai phan dudi

Thira tai phan miii

Do dang boong thuc t& tai phan dudi tinh bing:

>, 1703

x100% = —— x100% = 63,3%
> 2693

Hiéu chinh Af5 sé c¢6 dang:
Afsa = (0,75 — S/2L)x 164x 0,53 = —22mm
Afsp = (0,75 — S/2L)x 124 = + 31mm
Tu d6 Afs = + 9mm.
Téng hiéu chinh: Afs + Afy + Afs = 26 — 895 + 9 = —860mm.

Man khé theo bdng 1110mm, sau hiéu chinh cho Cp tré thanh 1116mm. Man
kho tau sau hiéu chinh:

Fb =1116 — 860 = 256mm

Vi du 4.2. Tinh man kho cho tau cau lam viéc trén bién. Kich thuéc cta tau: L = 110,0m;
B =30,54m; H = 7,90m.

Kich thudc tinh todn:
L =0,96x110,0 = 105,60m
B =30,54m
H=179m
Chiéu chim d; = 0,85xH = 6,715m.
Heé s6 ddy thé tich:

\% 19932

Cp = = =0,92
LBd, 105,6x30,54x6,715

Chiéu cao man tinh todn:

H;,=H+t=1790+ 0,013 =7,913m
D06 cong doc boong:
Do cong thuc té&: 0

P06 cong tinh toan
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Bang 4.4
Toa do :
Vi tri Hé s6 (3)x(4) >(5) (6)/8 X(7)/2
Coéng thuc Gia tri, mm
(1) (2) (3) (4) (5) (6) (7) (8)
PHAN LAI
L
Tru lai AP 25(§+10) 1130,0 1 1130,0
L
1/6 ti AP 11,1(§+10) 501,72 3 1505,16
-565,3
L
1/3 tU AP 2,8(§+10) 126,56 3 379,68 3014,84 -376,9
Gira tau 0 0 1 0
PHAN MO
Gira tau 0 0 1 0
L
1/3 tu FP 5,6(§+10) 253,12 3 759,36
L -565,3
1/6 ti FP 22,2(§+10) 1003,44 3 3010,32 6029,68 -753,7
L
Tru mii FP 50(§+10) 2260,0 1 2260,0

Thiéu hut d6 cong doc A = 565,3mm.
Man kho tiéu chudn theo qui dinh trong cong ude F; = 1392,6mm.

Hiéu chinh man kho

Hiéu chinh theo hé s6 Cz = 0,92 > 0,68: £ = (Cz + 0,68) / 1,36 = 1,18.

Hiéu chinh cho chiéu cao man

Vi riang L/15 = 105,6 /15 = 7,04 nén H = 7,913 m > L/15 = 7,04m, can thiét

hiéu chinh Af]} = (H—%)R, v6i R = L/0,48 = 105,6 / 0,48 = 220mm.

Hiéu chinh vi tri duong boong

Afy = (7,913 — 7,04) x 220 = 192,06mm

Chiéu cao tinh todn clia tau H = 7,913 mm, con chiéu cao thuc t& mép boong

béng 7,418mm, do vay can hiéu chinh Af, = 500mm.

Hiéu chinh do léch véi duong cong doc tiéu chudn

Afy = (0,75 — S/2L)A v6i S = 0

Afy = 0,75x565,3 = 434,0mm.
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Chiéu cao man toi thiéu tai mui theo cong thic 1966

Fr =56L(1 - L/500)x1,36/(Cg + 0,68) = 3965mm
Chiéu cao man tai miii sau khi hiéu chinh cho vi tri dudng boong nhu da tinh
sé la 3465mm.
Theo cong udc, chiéu cao man khé tdi thiéu cta tau kiéu dang xem xét phai la
F_Fi.k+Af1— Ao+ Af3=1392,6-1,18 + 192,06 — 500 + 434,0 = 1769 mm

4.5 CHIA KHOANG CHONG CHIiM

Hai nhiém vu chinh ciia chéng chim la:

1- X4c dinh tinh trang tau khi bi ddm, nuéc don vao mot hodc mot s6 khoang,

2- B6 tri hop 1y cdc vach ngin kin nuéc, gdbm cdc vach doc, cdc vach ngang
trén tau, ddm bdo tau bi thing mot hoic mot s6 khoang van con kha ning néi, 6n
dinh t6i thiéu.

Trong chuyén mén, tinh chéng chim cho tau con dugc goi theo cach khac la
phén khoang chéng chim.

Luong nuéc c6 thé ngap khoang trong diéu kién cé cic két cidu chodn chd
thuong it hon lugng nuéc ly thuyét biang dung tich khoang, khong tinh dén két
cau. Néu ky hiéu V, 1a dung tich 1y thuyét clia khoang, con V 1a dung tich thuc té&
ma nudc c6 thé chiém chd khi khoang bi dam, ty 1& gitta ching c6 thé viét dudi
dang pn :VK. Ti 1& nay c6 tén goi hé s6 ngdp thé tich khoang, hé s6 ngap nudc hay

o
hé s6 dam (permeability) cia khoang.

Thé tich choan chd cia khoang V tinh theo cong thic: V = pu-V,. Gia tri qui udc
cia hé s6 ddm, dugc nhiéu quéc gia cong nhan, da ghi vao cong uc qudc té& vé
ddm bdo sinh mang con ngudi trén bién nhu sau:

Bang 4.5
1T Céng dung clia khoang Hé s6 dam p
1 Khoang tréng (day dé, két gitia 2 man ) 0,95
2 Két chiia day 0,0
3 Cac phong sinh hoat 0,95
4 Budng may 0,85
5 Khoang hang, kho... 0,60
6 Khoang hang lanh 0,93
7 Kho dung lugi cu tau ca 0,80
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Nhing cong thic mang tinh qui udc, ap dung chung cho cac nuéc duge ghi vao
cong uée nhu sau:

- He¢ s6 ngdp trung binh théng nhdt cho toan bo buéng mdy phai dugc xdc
dinh theo cong thic trong “Qui dinh 5”:

a—c¢

85+ 10( (4.5)

v
v6i: a - thé tich cac budong hanh khéch, duge bd tri thadp hon duong nude gidi han
trong pham vi buéng méay
c - thé tich khodng khéng gian dung dé ché hang, than hoidc dé du tri, nam
gitia hai boong va thap hon dudng chim giéi han, trong pham vi clia budng may
v - tdng thé tich ctia budng may thap hon dudng chim giéi han.
- Hé s6 ngdp trung binh théng nhdt cho cdc phdn cia tou nim truée hoic
phia sau buong mdy phai dudc xdc dinh theo:

63+35(%) (4.6)
U

v6i: a - thé tich cdc budng hanh khach, duge bd tri thap hon duong chim giéi han
vé phia tru6c hoac phia sau buong méay
v - téng thé tich cda phin tau nam trudc hodc phia sau budong may va thap
hon duong chim gigi han.
Trudng hgp phan khoang dic biét theo qui dinh cu thé, cong thic cudi duge
chuyén thanh:

95 + 35(2) (4.7)
v

v6i: b - thé tich cdc buong thap hon dudng chim gidi han va cao hon mép trén cta
san, ddy trong hodc cdc két ¢ dau va duoi tau, tuy ting truong hop, dung
dé chia hang, than, nhién liéu, kho du trit, bubng hanh ly, buu dién, céc
ham xich neo, cdc két nudc ngot, vé phia trudc hoic phia sau budng may
v - tong thé tich cia phin tau nam trudc hodc phia sau budng may va thdp
hon duong chim gidi han.
Khi tinh dién tich thuc t& mét thodng cia cdc khoang bi ddm, nguvi ta s
dung hé s6 ngap bé mit hay ddm mit thoang kg. Dién tich thuc t&€ khoang bi dam
tinh bing cong thic:

S =kg.S,; v6i S, la dién tich mét thodng 1y thuyét (4.8)
Momen qudn tinh méat thoang duogc tinh theo cach tuong tu:
I=rFks.I, 4.9

Thong thudng, hé s6 ks 16n hon hé s6 ddm p, tuy nhién dé gidn tién khi tinh
trong thuc té&, ching ta st dung hé s6 nay khong khéc p.
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4.5.1 Yéu cau vé 6n dinh déi véi tau bi thing theo cong uéc 1960

Yéu cdu chung vdi tau bi thing nhu sau:

- Chiéu cao tdm nghiéng ban dau cia tau & giai doan ngép nudc cudi cung cé
tu thé khong nghiéng, xdc dinh bang phuong phédp tén that sic ndi, khong nhé
hon 0,05m.

- Géc nghiéng tau khi bi ddm khoang, khong doi xiing phai nhé hon 20° trudc
khi diéu chinh c4n bing ngang, hodc 12° sau khi diéu chinh.

- Tri s6 tay don 16n nh4t cia dudng cong 6n dinh tinh khong nhé hon +0,1m
tinh cho tinh trang sau su c6, dong thoi do dai ctia phan tay don duong khong nhé
hon 30° khi ngap do6i xing, va 20° khi ngap khong doéi xing.

V6i tau khach cdc yéu cAu trén day phdi dugc cAn nhic mot cach khit khe.
Géc nghiéng khi ngap tau khach, ngap khong d6i xing khong dugc 16n hon 15°
tru6c lic dung bién phdp chinh tu thé& va diéu chinh cidn bing ngang, hodc 7° sau
khi da diéu chinh.

Ciing vé6i tau khéch trong cdc giai doan ngap trung gian hoic khi diéu chinh
tu thé, géc nghiéng khong dugc 16n hon 20°. Tay don 6n dinh tinh 16n nhat phai
ti 0,05m tré lén va pham vi 6n dinh duong khong nhé hon 7°. Trong trudng hop
ngap khong d6i xing, pham vi tay don duong khong nhé hon 20°, do tit vi tri can
bang.

Dién tich doan dudng cong tay don duong khéng nhé hon 0,015m.rad. Dién
tich d6 xac dinh cho doan d6 thi ndm giita géc nghiéng ting véi vi tri can bang cia
tau va géc nghiéng 22° trong truong hop ngap mot khoang, hoéc géc 27° trong
trudng hop ngap dong thoi hai hodc trén hai khoang ké nhau. Trong moi trudng
hop tinh todn déu phdi dé y dén géc tran.

Theo céng udc va SOLAS 1974, 6n dinh tau khdch trong trang thdi hu héng
phdi théa méan nhiing yéu cdu cu thé:

- Trong moi diéu kién khai thac, d 6n dinh nguyén ban (intact stability) cta
tau phai da dé tau c6 thé chiu dugc giai doan ngdp nuéc cudi cung ctia mdt khoang
chinh bat ky c6 chiéu dai qui dinh, trong gi6i han chiéu dai ngap nuéec.

- Néu hai khoang chinh ké nhau dugc ngin bing mot vach cé bac phu hgp véi
cdc diéu kién qui dinh, d9 6n dinh nguyén ban cta tau phai da dé tau cé thé chiu
dugc su ngap nuéc cia hai khoang chinh ké nhau dé.

- Khi hé s6 phan khoang qui dinh 0,50 hodc nhé hon, song 16n hon 0,33, do
on dinh nguyén ban phai di dé cho tau cé thé chiu duge su ngap nudc cia hai
khoang chinh ké nhau bat ky.

- Khi hé s6 phan khoang qui dinh 0,33 ho#c nhé hon, do 6n dinh nguyén ban
phai dd dé cho tau c6 thé chiu dugc su ngdp nuéc cia ba khoang chinh ké nhau
bat ky.

Khi tinh todn d6 6én dinh tau & trang thai hu héng, thong thuong 1dy hé s
ngap cla céc thé tich va dién tich theo cdc gia tri ghi trong bang 4.6.
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Bang 4.6
Céc buéng Ty s6 ngap nudc
Dung chuda hang, than, kho du trii 60
Ngudi & 95
Ché dat may méc 85
Dé chia hang l6ng 0 ho#c 95

Céc hé s6 ngap bé mit 16n hon 14y cho cdc budng ¢ gan mit dudng nudc tai
nan. Kich thuéc 16 thiing gid dinh (assumed extent of damage) nhan nhu sau trong
tinh toan:

- Theo chiéu dai: 3,0m cong min (3% chiéu dai tau, 11,0m). Néu hé s6 phan
khoang 0,33 hosic nhé hon, 16 thing gid dinh ting lén, quang lén hai vach chinh
kin nuéc, lién tiép bat ky.

- Theo chiéu ngang: 1/5 chiéu rong tau.

- Theo chiéu cao: khong gidi han, tinh tif mat phing co ban lén.

- Tai trang thdi cudi cung sau khi hu héng, va néu tau bi ngap nuéc khong doi
xtng, sau khi da 4p dung cdc bién phép can bang, yéu cdu vé 6n dinh su c6 la

Trudng hgp ngip nuéc d6i xing, chiéu cao tdm nghiéng duong con lai dugc
tinh todn theo phuong phép lugng chiém nuéc khong déi phai it nhat 1a 50mm,

Truong hgp ngap nuéc khong doi xing, téng géc nghiéng khong 16n hon 7°,
tri truong hop diac biét dugc cdc cdp c6 thAm quyén xem xét riéng. Trong moi
truong hop géc nghiéng cudi cung khong qua 15°. Tai day ban doc can do6i chiéu
v6i cdc qui dinh trong cong udec 1960 dé thay ro yéu cau khit khe hon cia cong
udc vé an toan.

Trong moi trudng hop dudng chim giéi han & giai doan ngap nuéc cudi cung
khong dugce ngip dudi nudc.
4.5.2 Phan khoang

Phan khoang tau ap dung cho cac tau lam cac viéc sau:

- Tau chéd khéch,

- Tau Ro-Ro dai ti 100m trg 1én,

- Tau ddnh cd dai tu 100m trg 1én,

- Tau kéo dai tir 40m trd 1én,

- Tau cudc dai tir 40m tré 1én,

- Tau cdu ho,

- Tau ché dau,

- Tau ché héa chat,

- Tau cung ung, dich vu,

- Tau ché hang khé dai tir 100m trd 1én.
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Dué6i day la cac ky hiéu, tén goi st dung trong chuong nay caa tai liéu:

- Puong nudc ché hang phdn khoang (Subdivision Load Line) - duong nudc
dung khi phan khoang tau. Pudng nudc ché hang phan khoang thdp nhat la
dudng nudéc ting véi chiéu chim 16n nhat théa man cdc yéu cau vé phan khoang.

- Chiéu dai phdn khoang Ls (Subdivision Length) - Chiéu dai 16n nhat cla
phan than tau, nam thap hon duong chim t6i han.

- Chiéu rong tau Bl (Breadth of Vessel) - Chiéu rong ly thuyét 16n nhat cha
tau tai tdm chiéu dai duong nuéc ¢ mic bing hodc duéi dudsng nuéc ché hang
phan khoang.

- Chiéu dai tau L; (Length of Vessel) - Bang 96% chiéu dai toan bo do theo
dudng nude, di qua dd cao 85% chiéu cao 1y thuyét tau hodc chiéu dai do tir mép
trude séng mii dén truc ldi, ¢ dudng nudc, 14y tri s6 16n hon.

- Boong vdch (Bulkhead Deck) - Boong cao nhit ma cac vach ngang kin nuéc
kéo t6i theo sudt chiéu dai tau.

- Duong chim téi han (Margin Line) - La duong ké thap hon mat trén ciua boong
vach do ¢ man it nhat 76mm. Trén nhiing tau mép boong va mép man lién két giy
goc binh thuong, duong chim t6i han 1a giao tuyén ngay trén man cta hai mat trén
v6 boong va v6 man.

Trén nhitng tau mép man udén cong v6i ban kinh khong 16n hon 4% chiéu
rong cua tau, duong chim t6i han 1a giao tuyén ngay trén man cta mait trén cia
boong vach kéo dai véi mit ngodi cia vé man nhu dang lién két gdy géc.

- Chiéu chim tau (Draft) - chiéu cao do tif mit ddy, tai mit cidt ngang giiia
tau, dén duong phan khoang.

- Buéng mdy (Machinery space) dugc tinh la khoang khong gian tir mét phing
co ban dén dudng chim giéi han va nim gitta hai vach ngang kin nuéc chinh
ngoai cung, tao thanh budng, dé 14p diat mdy chinh va mdy phu, ndi hoi chinh va
tat cd cdc két chita (than) nhién liéu truc nhat.

- Heé s6 ngdp cua bubng (Permiability of a space) 1a s6 phan tram cta budng
c6 thé bi ngap nuéc. Thé tich cia bubng nidm cao hon dudng chim giéi han chi
dugc tinh dén duong chim dé.

- Buéng hanh khdch (Passenger spaces) 1a ciac buéng danh cho hanh khéch &n
¢ va st dung, trir cdc budng chita hanh ly, kho, buéng thuc phdm va budng buu
dién. Céc buéng nidm du6i dudng gi6i han danh cho thuyén vién an & va st dung
dugc coi 14 budng hanh khéch.

4.5.3 Yéu cau ctia phan khoang

Nguyén tic chung duge nhat tri dua vao Cong ude 1960 1a trén tau phai bo tri
hé théng vach ngén kin nuéc phong khi tau bi dim mot hodc mot sé khoang, nhd
cac vach kin nuéc gitt khéng cho nuée tran sang cdc khoang lan cén, tau chi bi
chim sau song khong qua dudng chim téi han. Theo qui dinh ghi trong cong udc
duong chim gidi han nay chay song song, phia duéi dudng boong vach, cach boong
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vach 3” = 76 mm. Chiéu dai khoang tau, ma khoang d6 khi khong may bi ddm sé
gay ra do chim tau dén dudong giéi han dugc goi bang ti k§ thuat chiéu dai phdn
khoang (floodable length).

Chiéu dai phan khoang phu thudc chii yéu vao hinh dang than tau, va chiéu
dai nay thay déi doc chiéu dai tau. D& ké chiéu dai phan khoang tau cho nhiing vi
tri cu thé trén tau, cdn thiét thanh 1ap dudng cong chiéu dai phan khoang cho ci
chiéu dai tau. Trén dudng cong chiéu dai phan khoang nay véi hé s6 p = 1, truc
ngang miéu ta toa do doc tau, truc ding trinh bay chiéu dai phan khoang tai vi
tri xdc dinh. Néu khoang c6 chiéu dai thuc t& nhé hon chiéu dai phan khoang 1y
thuyét vita néu, khi bi thung khong dua tau chim dén vi tri dudng gidéi han.

Khi tinh chiéu dai phan khoang, can thiét tinh dén hé s6 ddm cla cac khoang.

Hé sé6 ngap nuéc
Hé s6 nay xdc dinh trong cong uéc, tinh riéng cho khoang mdy va céc khoang
truéc khoang mdy, sau khoang may.

Hé s6 ngap nuéc khoang may tinh theo cong thic ghi trong cong ude 1960
(@a—c)
\%

n=80+125x (4.10)

véi: a - thé tich khoang hanh khach cta vung tau dang dé cap, dusi dudng giéi han
b - thé tich khoang gilta cdc boong nim trong pham vi khoang mdy, duéi
duong gi6i han, dung dé van chuyén hang héa, dau, mé, du tri
V - toan bo thé tich cia vung tau dua vao tinh toan, duéi dudng giéi han.
Ngoai khoang mdy hé s6 ngap nudc tinh theo cong thic cia cong udc 1960

u=0,63—0,35% (4.11)

v6i: a - thé tich khoang khéch va thuyén vién; V - thé tich toan bo cdc khoang.
Cong thic vira néu mang tinh lich s, 1am tai liéu d6i ching rat tot.

Ngay nay khi tinh hé s6 ngép nudc, cdc quoc gia thuc hanh theo cong thic
ghi tai phan diu chuong.

4.5.4 Xac dinh chiéu dai tdi da cia khoang

Tinh choéng chim tau di bién ké cd tau ché hang, tau ddnh c4, do chiéu dai
cdc khoang quyét dinh. Theo cach dit van dé nhu vay chiéu dai khoang tinh gitia
hai vdch kin nudc, khong dugc vugt qué giéi han nhat dinh. Chiéu dai nay phu
thudc vao vi tri ciia khoang trén tau. Tau phdi dugc phan thanh nhiéu khoang sao
cho c6 hiéu qua sau khi da xét dén dic tinh st dung cda tau. Mdc do phan khoang
phai thay ddi theo chiéu dai tau va déc tinh st dung sao cho mic d phan khoang
cao nh4t tuong Ung véi cdc tau c6 chiéu dai 16n nhat, chi yéu duge dung dé ché
khach.
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Hinh 4.1 Tiéu chudn su dung

Chiéu dai khoang dugc tinh dudi dang tich s6 cia chiéu dai giéi han véi hé sé
phén khoang (factor of subdivision), phu thudc vao chiéu dai cta tau va vao “tiéu
chudn si dung” (criterion of service). Tiéu chudn nay con cé tén goi 1a tiéu chudn
s6. Theo cong udc, hé sé phan khoang déng vai tro quan trong khi xdc dinh chiéu
dai cho phép 16n nhat. Chiéu dai cho phép 16n nhat (the maximum permissible
length) cia khoang c6 tam tai mot diém bat ky cha chiéu dai tau dugc xdc dinh
bang cdch nhan chiéu dai ngdp nuéc véi mot hé so tuong tng goi 1a hé s6 phan
khoang. Ban than hé sé phan khoang phu thudc vao chiéu dai tau va déi véi chiéu
dai da cho sé& thay d6i theo dic tinh cong dung qui dinh cda tau. Hé s6 nay gidm
déu dan va lién tuc theo qui luat: (1) khi chiéu dai tau tang, va (2) khi chuyén tu
hé s6 A dung cho tau chd yéu ché hang sang hé s6 B dung cho tau chu yéu ché
khéch. Bién thién ctia A va B thé hién qua cong thic sau:

A= 58,2 +0,18, L = 131m va 16n hon (4.12)
L-60
B= 30’32 +0,18, L = 79m va 16n hon (4.13)
Tiéu chuan phuc vu (tiéu chuédn s6) tinh bing céng thiec:
Cq = 72M (4.14)
V+P -P
néu P,>P
ngugc lai Cq = ’72M (4.15)

trong d6: M - thé tich khoang m4dy cung vé6i thé tich cac két nhién liéu c¢d dinh c6
thé nam trén day doi & ving ngoai khoang mady, trudc hoac sau d6, m®
V - toan bo dung tich tau dudi duong nude giéi han, m?
P - dung tich t4t cd phong hanh khach, nim duéi dudong gidi han, m?
P; - dung tich qui uéc, giéi han cta né phu thudc vao dai lugng phu trg sau:
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Q = 0,056-L-N
v6i: L - chiéu dai tau, m; N - t4t cd khach diang ky chinh thic trén tau.
Néu @ > P va dung tich phong danh cho khach trén duong giéi han, P; sé
tinh bang tdng dung tich hoic bing 2/3Q, lua tri s6 16n hon. Trong trudng hgp Ay

Cs tinh theo Cgq =72M.
V+P -P
N&u Q < P;: Cq =72%.
Hé s6 phan khoang F tinh theo cong thic:
V6i Cs < 23: F=A= ;8’20 +0,18 (4.16)
Véi Cs > 123: F=B= 30,3 +0,18 (4.17)
L-42
23<Cs<123: F=A- (A_Bi(o(gs ~23) (4.18)

Véi Cs > 45, khi tinh theo cong thic (4.18) gi4 tri cia F sé nim trong khodng
0,5 < F < 0,65. Trong trudng hop nay can nhan F = 0,5.

Chiéu dai nidm trong pham vi 79m < L < 131m.

Hé s6 phu trg tinh bing cong thiec:

S:3,574—25L (4.19)
13
KhiCs<S nhinF=1
Khi Cs > 123 nhian F = B
Vé6i S < Cs < 123 cong thic tinh F sé la:
le_(l—B)(CS—S) (4.20)
123-8

Chiéu dai tau nhé hon 79 m: F = 1.

Hé s6 phan khoang chi ré s6 khoang bi ddm déng thoi, nhung chua lam cho
tau mat tinh chong chim. Tau c¢6 hé s6 F 16n hon 0,5 chi dugc phép ddm khéng
quéd mot khoang, c6 chiéu dai khong 16n hon chiéu dai tinh todn. Khi ddm méot
khoang tau bi chim thém song chua chim dén dudng giéi han. Tau loai nay, néu
chi ddm hai khoang, chiéu chim sé& vugt qua dudng gi6i han.

Tau c6 hé s6 0,33 < F < 0,5 c6 khd ning chiu dugc tinh trang dim hai
khoang.

Tau c6 thé cho phép ddm dén 3 khoang khi c6 hé sé F < 0,33.

Ngoai yéu cAu vé6i tau khéach, cac tau bién lam chic ning khéc tau khach phai
théa man yéu cau toi thiéu sau khi xét dén hé so F.
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Bang 4.8
Kiéu tau Gidi han L VGiF=1,0 VGi F=0,5
Tau chdé hang kho L>90m 90 <L <180m L>180m
Tau chd hang 16ng L > 90m 0<L L > 140m
Tau ca L>100m 100 <L < 140m L>140m
Tau kéo L>40m 40<L
Tau ctu hd L >90m 90<L <100 L>100m

4.5.5 Cac yéu cau dic biét vé phan khoang tau khach

Néu 6 modt hodc nhiéu vung cia tau, cdc vach ngin kin nudc dugc nang dén
boong cao hon so v6i phan con lai cda tau va néu mudn s dung 1gi thé cia doan
vach duge nang cao nay dé tinh chiéu dai ngadp nuéc, c6 thé si dung cac dudng
chim gi6i han riéng biét cho ting ving cia tau, trong dé (a) theo sudt chiéu dai
tau, man tau dugc nang dén boong tuong tGng véi dudng chim giéi han cao nhat;
cdc 16 ¢ v6é tau thap hon boong nay trén sudt chiéu dai tau dugc coi 14 ndm thap
hon duong chim giéi han, va (b) méi mot trong hai buéng ké can véi “bac” cta
boong vach cé chiéu dai ndm trong gidi han cia chiéu dai cho phép tng véi dudng
chim gi6i han ctia mdi buong. Ngoai ra, tong chiéu dai cia cd hai buong khong 16n
hon hai 14n chiéu dai cho phép, tinh theo dudng chim gi6i han thap hon.

Chiéu dai ctia mot budng cé thé vuot qud chiéu dai cho phép xdc dinh theo
cach vira néu néu téng chiéu dai cia mdi cip budng ké nhau c6 chita buéng dang
dé cap khong 16n hon chiéu dai ngap nudc hodc hai 14n chiéu dai cho phép, tuy
theo gid tri nao bé hon.

Néu mot trong hai khoang ké nhau nim trong buéng may, khoang kia nam
ngoai, hé s6 ngap trung binh ctia phan tau c6 chita khoang thi hai khac véi hé so
tuong Ung cha budng mdy, thi téng chiéu dai cda hai khoang nay sé& phdi diéu
chinh phu hgp vé6i hé s6 ngap trung binh ctia hai phan tau cé chia hai khoang dé.

Hai khoang ké nhau c6 hé s6 phan khoang khédc nhau, téng chiéu dai cia hai
khoang xdc dinh theo ty lé.

V6i cdc tau dai bing hodc trén 100m, mot trong cdc vach ngang chinh phia
sau miii phdi dugc bé tri cdc dudng thang ding phia mii mot khodng khong 16n
hon chiéu dai cho phép. Vach ngang chinh c6 thé c6 phan nhé va cé thé cé bac.

Khodng cdch gitta hai vach ngang chinh ké nhau hoic cdc vach phang tuong
duong ctia ching, hoic khodng cach giita hai mat phidng ngang di qua cdc phan cé
bac gan nhat cla cdc vach d6 nhé hon 3,0m cong véi 3% chiéu dai tau hodc 11,0m,
tuy theo gid tri nao nhé hon, chi mét trong cdc vach d6 duge coi 1a mot thanh
phan phan khoang cta tau.

Trong cdc trudng hop, khi hé s6 phan khoang dugc qui dinh bang 0,5 hoéc
nhé hon, téng chiéu dai cta hai khoang ké& ti€p nhau khong 16n hon chiéu dai
ngap nudc.
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Chuong 5

PHUONG TRINH ON DINH TAU - TINH EM TAU

5.1 DAM BAO ON DINH TAU TRONG GIAI DOAN THIET KE

DPam bdo 6n dinh tau trong moi diéu kién hoat dong 1a mot trong nhitng yéu
ciu co ban cia thiét ké& tau. Trude khi tim cach ap dit cong thiic cho cdc bai todn
thiét k& ngudi thiét k& cAn nam bét cdc yéu cau toi thiéu vé én dinh dé ra cho tau
thiy, gom tau chay bién, tau song.

Dudng cong momen phuc hdi cia tau luon 1a d6i tugng tim hiéu va nghién ciu
cla tat cd cac ngudi déng tau quan tdm dén 6n dinh. Tiéu chudn 6n dinh cia con
nguoi diat ra trong thoi gian dau dua vao dudng nay lam co sé chinh. Mic dau
nhitng nguodi nghién ctu n dinh tau di c6 nhitng budc tién 16n trong khi tim hiéu
ban chat 6n dinh, thé hién bén ngoai nay ciia 6n dinh van con la déi tugng thu
hit su chd y.

Mot trong nhitng tiéu chudn diu tién dugc Rahola trinh bay trong luan &n
tién si (1939) dé cap chu yéu dén dudng cong momen phuc héi. Ong phan tich loat
tau dang hoat dong thoi bay gid va thu thap tin tidc vé loat tau da bi lat truée do,
tir d6 vé lai tdt cd dudng cong momen tinh cho toan bo tau. D6 thi nay dugc chia
lam ba nhém, nhém dau danh cho cac tau dugc d4nh gia da bi mat 6n dinh trong
khai thdc va nhém thd hai chon trong cdc tau con lai véi khd ning c6 thé sé& bi
mat on dinh vao mot lic nio dé vé sau, nhém thi ba gom cdc tau di lam viéc an
toan va kha niang nay con nhiéu co hoi kéo dai. Tir két quad thong ké, Rahola vé
mot dudng cong on dinh tinh, khong tir mot tau cu thé nao, di qua cdc giéi han
bap bénh giita 6n dinh va khong 6n dinh. Né&u tau dugc déng ra cé dudng cong 6n
dinh tinh it nhat khong “x4u” hon dudng virta 14p sé dugc coi 1a 6n dinh. Ngugc
lai, dudng cong 6n dinh tau that thap hon dudong viua lap, khong thé coi la 6n
dinh. Y d6 nay sau d6 dugc bién thanh tiéu chudn 6n dinh tau, t4t nhién c6 su
phédn xét va quyét dinh cia cdc co quan phdp ly tir phia Nha nude.

D6 thi tiéu chuin cha Rahola c6 dang sau:

¢ (°) 20 30 40
GZ(¢) (m) 0,14 0,20 0,20

Chiéu cao tdm én dinh ban ddu GM = 0,20m. Géc tai d6 GZ dat gid tri 16n

nhét ky hiéu GZmax, ndm tai vi tri ¢, = 35°. Géc lan trén dd thi ¢y = 60°.
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Lap tiéu chuidn theo dang nay ngudi viét phdi chdp nhan gid thiét, duong
cong 6n dinh tinh cda tau trén nuéc tinh 1a co sé chinh thic, tuy khong duy nhat,
dé xét 6n dinh. Va nhu vay nhiing yéu t6 mang tinh vat 1y tit méi truong tac dong
thudng 1é 1én tau nhu gié, séng nude, nhitng chuyén dong ctia tau nhu lic, van toc
tién... khong d4nh hudéng dén qui trinh tinh. Néi cdch khéc chiung ta chi xét duong
on dinh tinh nhu mot dudng cong todn hoc, khéng mang tinh co hoc.

Két qua theo phuong phap théng ké nay, vé dinh tinh rat phu hgp véi dudng
on dinh 1y thuyét da dugc Denny dé ra truéc dé rat lau, tir 1883. Trén duong cong
Denny gié tri GZ tai ¢ = 30° va 40° khong nhé hon 0,244m; gia tri GM = 0,244m
va géc lan oy = 70°.

5.1.1 Vai tro GM trong 6n dinh

Chiéu cao tdm 6n dinh ban ddu GM la thuéc do 6n dinh ban dau. Cong thic
tinh chiéu cao GM ban dau nhu sau:

GM - KM -KG (5.1)
trong dé W=E+W=ﬁ+% (5.2)

Chiéu cao trén day phu thudc vao do dang chiéu cao trong tAm tau:

- Né&u G dang cao hon M, chiéu cao GM < 0.

- Trudng hop G trung véi M, chiéu cao nay bing 0.

- Gid tri GM > 0 néu G nam thap hon M.

Po doc cia dudng 6n dinh tai thoi diém dau tién, tinh bing dao ham cuia
dG_Z((p)‘

GZ (¢) theo ¢, hiéu theo cach sau: do doc = ¥
¢

=0 » CON gid tri ban than cua

dGZ(g)
do |o=0°"

Néu GM 16n, trong giai doan dau, duong GZ tang rat nhanh, d&én géc nghiéng
khodng chitng 30° tré lai GZ da dat gia tri 16n nhdt GZ,.., sau d6 gidm dan.
Trong trudng hgp nhu thé nay, géc ldn ¢y trén dé thi thuong khé 16n. Nguge lai
néu GM nhé, duong GZ c6 thé 1a duong 16m ngay trong giai doan dau, xu thé ting
rat cham, gid tri GZ,.. khong 16n trong khi géc ¢,, c¢6 thé vugt qua 40°, géc 1an oy
trong truong hgp nay sé nho.

GM suy ra tir cong thic trén, do tai géc bing 1 rad, baing GM =1

Vé6i GM < 0 dudng 6n dinh tinh mang gid tri 4m tai thoi diém géc nghiéng
bang 0, sau dé canh tay don 6n dinh c6 thé& 16n dan r6i trd lai vi tri 0. Trudng
hop hiém hoi nhu viia néu c6 thé thay trén tau ché gb. Véi tau c6 GM < 0 c6 thé
suy doan, GZ,,.. chi cé gia tri giéi han va géc ldn chéc chin sé nhd.

Néu chi xét tau dudi géc nhin 6n dinh, gia tri GM cang 16n cang tét vi né kéo
theo su tang truéng nhanh ciaa GZ(¢) va géc lan 16n. Tau c6 GM 16n duge coi la
tau “ciing”, goi theo cach nhin tir géc d lac tau. Chu ky ldc cia tau “cing” sé& nhé
khi tinh theo cong thiec:
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_CxB

GM

trong d6 C nam trong khodng 0,88 v6i tau ché hang; C = 0,73 =+ 0,78 cho tau bién
gan, ché day hang cung du trit; C = 0,8 + 0,9 cho tau c4.

T (5.3)

Vé6i tau ¢ nhé (hiéu theo nghia B nhé) va GM 16n, chu ky ldc cia tau ngin.
Gia t6c lac trén tau kiéu nay thuong 16n, con van toc chuyén dong khong nhé.
Hién tugng nay kéo theo rat nhiéu hau qud x4u, gdy nhiéu bat tién va tham chi
thiéu an toan cho ngudi trén tau, lam xé dich hang héa, di chuyén trong tam
tau... V6i tau c6 B tuy 16n, song GM 16n qud mic, chu ky lic ciing s& nhd.

Coéng thic vira trinh bay ap dung cho tau khi dau trén nuéc tinh, dung dé tinh
chu ky ldc va tdn s6 dao dong riéng cta tau. Lic lam viéc trén séng, chu ky lic
cia tau khong chic trung ldp hoan toan vé6i chu ky tng v6i tin s6 riéng ma con bi
chi phéi cia séng bién. Trén séng tu nhién duge xét nhu qué trinh ngau nhién,
tdn sé trung binh oy cla qua trinh dung tinh theo ly thuyét cta Rice:

(5.4)
trong d6: ¢ - tan so séng; S(c) - phd séng bién; N - s6 1an ldc, N? 1.
Theo cach tinh cia Rice, chu ky ldc trung binh sé la:
T, -2~ (5.5)
Wy

Ti thuc t& quan sat va do dac c6 thé thay, khi lic ngang trén séng tu nhién
tdn s6 trung binh oy gan trung véi tan s6 riéng cha tau.

Ding ra phai xdc 14p trong tiéu chuidn 6n dinh gid tri giéi han cia GM cho
mobi loai tau, trong thuc t& ngudi ta con cd ging xdc dinh gia tri giéi han cho chu
ky 14c tau, tai d6 tau c6 thé lam viéc an toan va thiay thi con c6 kha ning lam
viéc binh thudng. Chu ky lic duge dua vao cong thiic:

T kxB
CR ﬁGMCR

Chu ky giéi han Tcr phu thudc vao kich thuée chinh cta tau, hinh dang phan
chim théan tau:

(5.6)

T.r = f(L, B, T, H, CB, CM, CP, ..) = f,(D) (5.7)

Tir gid tri cta Tcr c6 thé bang qui trinh nguge dé tim hiéu gia tri gi6i han
cia GM, CR-

Du6i day 1a mot s6 yéu cau cu thé cho cdc kiéu tau:
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1- Tau khach
V6i tau khédch ¢ 16n, chidu rong B > 15m, chiéu cao GM khéng nhé hon:
(GM/B) = 0,04 = 0,05
Theo tinh todn cia nha déng tau J.C. Nedermair (1936), chiéu cao GM tau
khéch ldc xuat phat khong nhé hon gid tri sau:

9220

GM =0,06xB - i

Cong thiuc trén day 4p dung cho tau khéch c¢d 16n, thiéu trang bi phuong tién
chong lac.

Tau khéch chay bién gin va vang vinh cin c6 gid tri GM cao hon cdc gid tri
tinh theo cac cong thic trén. Tau khach c4n hai thuong cé GM = 0,1B dén 0,2B.
Tau khéach ¢ 16n, dua ra khai théc tir nhilng ndm ndm muoi, sdu muoi cé chiéu
cao tAm 6n dinh kha 16n. Tai liéu tham khdo vé chiéu cao tdm én dinh tau nay
xin xem bang sau.

Kich thudc I. Franco Design Bergensfiord Grisholm Meriposa
L, (m) 155,0 205 158,0 187,7 161,5
B, (m) 23,6 26,4 21,9 24,9 23,2
T, (M) 8,0 8,8 8,4 8,2 8,5

GM, (m) 1,18 1,35 1,0 1,6 1,2

GM/B, (%) 5 5,2 4,6 6,4 5,2

2- Tau cho hang

Tau c& 16n B > 15m, chiéu cao GM khi xuat phat khéng khéc gid tri tuong
ting 4p dung cho tau khéch. Véi tau van tdi, sau mdi chuyén di, khi da st dung
phan 16n du trii, trong tAm tau nang cao hon ban diu va do vy chiéu cao GM bi
ha thdp. Do vay tiéu chuidn dé ra cho GM cia tau ché hang phdi du tinh dén
truong hop nay.

Chiéu cao GM cua tau ché hang c¢6 B < 15m nén nam trong pham vi 0,7-0,8m.
Tai liéu thong ké vé chiéu cao tdm 6n dinh ban dau ctGa tau van tdi ¢& nhé va
trung binh dugc ghi lai tai bang dudi day.

Trong tai, (tdw) 170 1140 3700 5900 16000
Chiéu réng B, (m) 6,5 11,7 14,4 16,8 21,8
GM, (m) 0,69 0,83 0,66 0,65 1,0
GM/B, (%) 10,6 7.1 4.6 3,9 4.6

3- Tau ché ddu

Chiéu cao tdm 6n dinh tau ché dau thudng 16n hon so véi GM clta tau ché
hang kho. Mot sd dit liéu thong ké trinh bay tai bang duéi ddy minh ching diéu
nay.
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Trong tai, (tdw) 11400 13900 19900 28600 49200
Chiéu réng B, (m) 19,2 19,4 23,0 25,8 31,0
GM, (m) 1,83 1,33 1,11 1,97 3,06
GM/B, (%) 9,3 6,9 48 7,6 9,9

4- Tau danh ca

Tau danh ca thuong thudc nhém tau nhé, lam viéc trong nhiing diéu kién hét
stic phtc tap. Tiéu chudn héa chiéu cao tdm 6n dinh ban dau cho tau dénh ca
khéng gidn don va trong diéu kién hién tai chua tim dugc su nhat tri clia cdc nha
déng tau.

Nhitng tai liéu tham khéo vé& chidu cao GM cho tau c4 nhu sau. Theo téc gia
W. Mockel (1960) tau kéo c4 ¢d 16n nén c6 chidu cao GM = 0,70+0,9m. K&t qua
nghién ctu kéo dai nhiéu nam cla tédc gid cho thay, tau cd trong so tau dudc chon
néu c6 GM = 0,6m tau chi bi 1ic nhe, d& chiu song d6 6n dinh chua thé coi la
ddm bdo, con khi GM = 1,0m tau lic rat “céng”, tinh di bién tré nén xau. Cach
nhin nay cta Mockel trang hop véi da s6 ¥ kién cdc nha nghién ctu chau Au, theo
ho GM > 0,6m va GM /B > 0,1.

Cong thic xdc dinh GM thich hop cho tau ¢4 ¢d nhd c¢6 thé chon tir tai lidu
cia Nhat Ban va Trung Quéc. Theo cdch nhin nhadn cua Fisheries Agency cua
Nhat Bén tau cd chidu dai trong pham vi 15m < L < 18m cin ¢6 GM 16n hon mot
trong gia tri sau:

W2£+0,27, m
23

hoac W2L+0,27, m
120

Trong moi truong hgp gia tri cia GM phai la GM > 0,45m.
Theo ngudi Canada tau ca c6 chiéu dai trén 24m can dat GM > 0,305m.
Theo tai lidu vé 8n dinh tau cd tai My: GM > B/10 hodc GM > 0,61m.

5.1.2 Yéu cau déi véi dudng cong GZ(o) oz
Tiéu chudn 6n dinh tai géc 16n ¢6 gdng  lo—xn
gidi quyét cdc van dé sau thudc dudng cong ‘s,
GZ(o): (1) (2 4
| = const

- Gia tri GZ,,. tai vi tri géc ¢, la goc
tai d6 GZ dat gia tri 16n nhat,
- Géc 14n cta do thi,
- Dién tich duéi dudng GZ(¢). o 0 AN
Hinh 5.1 D6 thi ham GZ = (o)
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Dé c6 thé dinh ra céc gid tri giéi han cho dudng cong GZ, ching ta cin so
sanh cdc dudng cong khdc nhau tinh cho mdot kiéu tau nhat dinh. Hinh 5.1 gié6i
thiéu hai dudng 6n dinh tinh c6 cung gid tri GZ,.., cung c6 géc vao nuéc ¢ song
vi tri ¢, khong giong nhau. Gid st rang tau v6i dudong cong 1 va tau véi duong 2
cung chiu tdc dong momen nghiéng tau [,, khong d6i trong suét qud trinh
nghiéng. Tau 1 bi nghiéng dén ¢, con tau 2 bi nghiéng dén ¢,. Nhin vao dé thi cé
thé thdy ro 1a géc ¢z > ¢; trong trudng hop nay. Du6i tdc dong momen nghiéng
tinh tau 1 dugc coi 1a c6 tinh 6n dinh tét hon tau 2, vi ring tai géc ¢; tau da cé
kh3 ning can biang véi momen nghiéng va sau dé sé tré vé vi tri caAn bing ban
d4du khi momen nghiéng hét tdc dong.

Goc ¢, tuong ung v6i GZ,,., cia tau 1 c6 gid tri nhé hon goc tuong Ung caa
tau 2, do doc cha dudng cong tau 1 16n hon va chiéu cao tAm dn dinh GM cua tau
1 cling 16n hon cac dai lugng tuong Ung tau 2.

Nhu da gid thiét ban d4u, su viéc vira néu ding cho truong hgp hai tau cing
c6 momen giéi han lcr = const. Ngugc lai, néu momen giéi han nay thay déi theo
géc nghiéng tau, théng thudng momen gidm khi géc nghiéng ting, trong trudng
hop nay tau 1 khong c6 co may giit dugec do 6n dinh, song tau 2 thi c6. Géc ¢, trén
hinh 5.1 1a géc 6n dinh tinh c@a tau 2, tai day tau 2 tim dugc thé& cin bang vé
momen. Ngoai diéu nay ra, tau 1 v6i GM 16n, tau bi 14c rdt manh va theo d6 dé
chuéc thém hiém hoa do lic qué da. Cong vao dé, tay don GZ cha tau 1 sé& gidm
rat nhanh khi mép man chdm nuéc, va do vay vdi tay don dang nay it gidp thuan
lgi trong viéec ddm bdo 6n dinh. Néu vay, xét theo cdch sau, tau 2 sé& c6 tinh 6n
dinh tét hon tau 1, nguge véi nhan xét néu truée day. Tai day ching ta gip mot
trong nhiing nghich 1y thuong xuyén deo dudi nhilng nha nghién ctu n dinh tau.

Trong cdc tiéu chudn 6n dinh tau, ching ta thudng gip dé xudt dang chung,
ring géc ¢, cia dudng cong 6n dinh tinh phai 16n hon mot géc toi thiéu nao dé, vi
du thuong gip 1a 16n hon 30°, dong thoi khong 16n hon gi4 tri trén duge han dinh
nao d6, thuong thay la 40°. Pay la bién phdp dung hoa khi xit Iy nghich ly.

Mot vai gid tri tham khdo vé xdc dinh vi tri géc ma tay don 6n dinh dat gia
tri 16n nh4t ¢,, trong cdc qui pham hién hanh nhu duéi day:

- Theo Rahola 35°< ¢,, < 45°.
- Theo qui pham 6n dinh tau cta Trung Quéc ¢, > 30°.
- T6 chiic hang hai qudc t& IMO dé nghi (1968) ¢,, > 25°.

Gén lién v6i gid tri ¢, nhiéu nha nghién ciu dé xuat gid tri cu thé cho GZ,...
Nhiing vi du minh ching cé thé tim thay sau day:

Qui pham tau bién cia Ba Lan qui dinh GZ3, > 0,20m;

Qui pham 6n dinh Trung Quéc ghi ro:

GZ o = 0,25m cho tau véi B > 8m,
GZ o = 0,15m cho tau véi B < 8m,
GZ o = 0,03B (m) cho tau véi bm < B < 8m.
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5.1.3 Yéu cau ddi v6i duong 6n dinh dong
Mot s6 yéu cdu danh cho dudng 6n dinh dong dugc dé xuat tu nhiéu nam.
Trong nhitng khuyén cdo c@a t6 chic IMO (truée day goi 1a IMCO) danh cho tau
van tai ghi ro:
liao—la3020,03 rad.m
Néu géc vao nuée ctua tau ¢y > 40°, cong thic trén c¢6 dang:

lif—1l43020,03 rad.m

Tai géc ¢ = 30° va 40°: gi4 tri caa tay don dong phai 16n hon
Tai ¢ =30° lgs0 > 0,055 rad.m;
Tai ¢ = 40° g4 > 0,09rad.m néu ¢r < 40°.

5.1.4 Géc lian trén dé thi dn dinh
Géc lgn (vanishing angle) oy la giéi han dugc quan tAm trong tat cd qui pham
on dinh. Gi4 tri cia momen phuc héi ddi tir duong sang am ké tir géc lin. Trong
thuc t& nguoi ta khong quan tAm dén dudng GZ sau gi6éi han nay. Y nghia géc nay
duge tim hi€u mot cdch gidn tiép, goc oy 16n di theo GM 16n va GZ,y. 16n, méc du
khong phai trén tau nao ciing duge vay. Cé thé phat biéu chung nhat, géc ldn 16n
khéng cé hai d&n 6n dinh ma 1dm lic c¢6 lgi. Truong hop tau bi nuéc tran lén
boong véi lugng 16n tau cé thé bi nghiéng do khéi nuéc trén boong. Trong trudng
hop nay do doc boong 16n gitp cho viéc thoat nuéc nhanh hon, néu nhitng 16 tho4t
nuéc bén man gid da 16n. Piéu can thiét cho tau la phdi c6 da d6 doc cho nudc
chdy va thoi gian di dai cho lugng nude thodt ra hét. Géc ¢y nhd qud, tau khong
dugc hudng cdc thuin lgi vira ban con khi géc 1an dd 16n né c6 thé ddp tng hai doi
héi trén.
Gia tri tham khao cta géc lan 1a ¢y > 60°.
Piéu kién 6n dinh cta tau dugc thé hién duéi dang théa man mot loat bat
dang thdc sau:
GM,>GM,,,.
GZ3y>a
GZg, > b

T2 Thin

trong d6 GM, 1a chiéu cao tdm 6n dinh ban dau, tinh theo céng thiic quen thujc:

GM, = (KB + BM) - KG (5.8)
Cac dai lugng KB, BM, KG trinh bay tai hinh 5.2



PHUONG TRINH ON DINH TAU - TINH EM TAU 111

Céc gia tri GM i, a, b tuy thudc vao kiéu tau, va M
1& thudc vao tiéu chudn 6n dinh dugc chdp nhan tai
mdi qudc gia. Ngay nay, phan dong cdc nuée chap nhan
a > 0,25m cho tau dai duéi 100m, a > 0,2m cho tau dai BM i KM
trén 100m, b > 0 cho cac loai tau, riéng gia tri GM,,;, = =
dugc yéu cau it nhat 16n hon 0,15m (hodc 0,5m trong

T
mot s6 truong hop). _—BT_KfB KlG
Yéu cau vé chu ky lic khong tdach roi yéu cau 6n \ K'T ' - /
dinh cuta tau. «
Nhu di trinh bay GM va tiép d6 dudong cong Hinh 5.2

GZ(¢), v6i ¢ - goc nghiéng ngang cuda tau, phu thudc
vao kich thuéc chinh cla tau, dic biét c6 quan hé mat thiét v6i B va d hoic véi
B/d. Néu ky hiéu:
KB, BM-d o _:p
d B2
trong d6: d - mén nude, D - chiéu cao tau, ching ta c6 thé viét phuong trinh cia
GM trong hé toa d¢ tuong doi nhu sau:

2

c-d+m-c-d+m-%—a-DzGMmin (5.9)
hoic sau khi chia cd hai vé& cho B:
e Ly B D, GMu, (5.10)

min (5.11)

Néu ky hiéu ! = L/B; b = B/d; h = D/d, ching ta c6 thé viét:

I 53. A \1/3,1/3
A=vy-CB-—--B°; B=(———)"?p
TR B

Diéu kién 6n dinh gio day cé thé viét thanh:
d bz_GMmin.(y-CB-l

1/3 12/3
: : : A )b > (5.12)

5.2 QUAN HE GIUA CHU KY LAC, CHIEU CAO TAM ON BINH VA KiCH THUGC CHiNH
DPiéu kién t > T, duge hiéu theo c4dch sau day:

C B c6 thé vist JGM < ¢.B
\'GM Tmin

Tu t= (5.13)
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Sau chuyén héa, diéu kién trén day tré thanh:

mb: b3 C A a3
E e -(T : ) '(y-CB-z) (5.14)

min

h>h>S4
a

Diéu kién GZ,, > gid tri cho truéc dugc thuc hién nhu sau:

M ¢ Cénh tay don momen phuc héi tinh bang cong thic:
“

GZ =1, - KG sing (5.15)
trong d6 [, - tay don, tinh tir diém K (Keel) d&én dudng téc
dong luc ndi trong trang théi tau nghiéng ¢° (H.5.3).

Tay don nay tinh trong phan 1y thuyét tau, muc én
dinh ngang. T4p hop ho duong cong [, = AV, ¢) c6 tén goi
pantokaren (tiéng Anh Cross Curves). Chuong trinh tinh
Hinh 5.3 ho dudng pantokaren gidi thiéu trong tai liéu riéng .

5.3 ANH HUGNG KiCH THUGC HiNH HOC THAN TAU BEN DO THI ON DINH

5.3.1 Anh huéng chiéu rong tau

Chiéu rong tau B anh huéng 16n dén momen quén tinh dudong nuéc. Néu
4 o A 4, LB3 2z A ~ A
momen quan tinh cé thé viét duéi dang: =K T trong dé hé s6 K phu thuoc

vao do day dudng nuéc, momen qudn tinh nay ty 1é bac ba véi B.

GZ

GM, To T,

\GM\2 L aw

DN .

1
10 20 30 40 50 60 70 80 ¢°

Hinh 5.4 Anh huéng chiéu rong dén én dinh

Mit khac ban kinh tdm nghiéng tinh theo quan hé BM :é, con chiéu cao
tam 6n dinh tinh theo GM =KB+BM - KG. Trong chiing mic KG = const, phu
thudc vao do 16n cia BM , chiéu cao GM 16n néu gia tri nay 1én. C6 thé viét:

_— . 2 2
- KLB-B" g B 1 B 516 véi 6 16n cia B. Anh huéng cia B khong chi
LBT-CB = T CB

* Ly thuyét tau thiy tap I, NXB PHQG TP Hbé Chi Minh, 2004
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v6i GM ma con lam thay d6i do 16n dudong cong 6n dinh tinh. B 16n luén tao cho
GZ(¢) 16n va theo d6 pham vi tay don 6n dinh duong ciing 16n. Tai hinh 5.4 c6 thé
thdy rd, v6i hai tau c6 lugng chiém nuéc nhu nhau, tau 1 ¢6 B 16n hon, chiéu cao
GM; 16n hon va theo d6 duong cong GZ = f(¢p) cao hon duong cong tuong ung cho
tau 2 v6i B nho hon.

5.3.2 Anh hudéng man khoé tau

Man khé tau anh huéng truc tiép dén dién tich mit hing gié cia tau. Dién
tich nay cang 16n cang c6 nguy co lam cho tau chiu momen nghiéng do gi6 16n, dé
dang din dén tinh trang nguy hiém. Tuy nhién, dién tich mit hing gié khong chi
phu thudc vao chiéu cao man khé ma con vao thugng tang, bo tri trang thiét bi
trén boong... B4n than chiéu cao man kho d4nh huéng dén tay don hinh ddng & géc
nghiéng 16n va dnh huéng truc tié€p dén gid tri géc lan.

Vé6i tau c6 chiéu cao man kho

o o .. o . Fb,
thap, ing vdi trang thai khai thac, vi / & Fb,
du trong truong hop D = const, goéc tai
dé mép boong cham nuégc, sé nhd. Sau

khi mép boong nhin chim trong nudec, T _ B,
chiéu rong thuc t& ctia duong nudc _
nghiéng bi thu hep, ddn dén momen B,

quan tinh duong nuéc nhd, ban kinh
tdm nghiéng BM & gbéc nghiéng lén
nay khong con 16n. Piéu nay dan dén
hién tuong, tay don GZ giam nhanh,
géc 1ldn nhé. Ciing v6i tau c6 D tuong duong, song chiéu cao man kho 16n hon
truong hop néu truéc, khi mép boong tau truéc da cham nudc, man cia tau ké sau
van la bidc tudng chén nude. Chiéu rong tic thoi cta tau thi hai nay 16n hon gid
tri trude d6, va nhu vAy momen qudn tinh van dang theo xu huéng ting, kéo theo
GZ chua muén gidm nhanh nhu trudng hop ké trén.

Hinh 5.5

Tai céc géc nghiéng nhé tay don 6n dinh clia tau man kho thap va tau tuong
ung song man kho 16n khéng khac nhau. Sau géc boong cham nudc cia tau man
khé thdp su cach biét ctia GZ ré dan, tau véi man khoé 16n c6 GZ cao hon, va géc
lan 16n hon. Hién tugng nay dugc biéu dién tai hinh 5.6.

GZ

Fb,
Fb,

1 1 1 1 1 1 1 T
10 20 30 40 50 60 70 80 ¢°

Hinh 5.6
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5.3.3 Anh huéng thugng ting

Vé6i thugng tdng c6 két cdu cdc vach ngoai di kin nu6c, 4nh huéng thugng
tang khong khdc nhiéu so véi 4nh huéng chiéu cao man khé. Anh huéng thuong
tang dén tay don 6n dinh giéng nhu miéu t4 tai hinh 5.6 vira néu.

5.4 ANH HUGNG XE DICH HANG RO

Tau bi 1ldc dén géc 16n lam cho hang roi d6 don vé phia bén man dang nim
phia duéi. Momen nghiéng do hang roi dich chuyén cé khi dat gid tri 16n va tao
nén nguy hiém cho tau.

Khi kiém tra tinh 6n dinh tau ché hang roi, ngudi thiét k& tau nhat thiét
phéai tinh d&n moi nguy hiém ma hang roi c6 thé gay ra trong sudt qud trinh van
chuyén. Khi ré6t hang roi vao tau, vi du hat, du thuc hién cdn than cdch may van
khong thé nao 14p day chd trong gitta mit 16p hat va tran khoang hang. Chiéu
cao trung binh ctia khodng céch nay c6 thé tinh theo cong thic kinh nghiém:

h =hi+ 0,75(d — 600) (mm)
v6i: hy - chiéu sau khodng trong chudn (mm). Gia tri h; doc theo bang, phu thudc
vao [ - khodng cach ti vich doc miéng hAm hang dén vi tri xdc dinh A;.

d - chiéu cao két c4u chiu luc ctia mit tran (mm).

l 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0
hy 570 530 500 480 450 440 430 430
l 4,5 5,0 5,5 6,0 6,5 7,0 7,5 8,0
hy 430 430 450 470 490 520 550 590

Trudng hop khi chat that ddy, mat hang rdi tao véi mit bing gée 30°, c6 thé
coi khong con khodng trong trong tinh todn.

Kiém tra tinh 6n dinh tau chd hang roi theo mot trong hai cach thuong dung sau:

Phuong phdp gdn ding: coi dudng cong 6n dinh tinh, xay dung trén co sé gia
thuyét trong tdm hang nim & tam thé tich cda toan thé khoang chiia hang.

Phuong phdp chinh xdc: dudng cong én dinh tinh dugc xay dung xudt phat tu
vi tri thuc t& trong tAm cda hang roi, c6 xét dén khodng trong dudi boong. Trong
truong hop nay con phai tinh cd thanh phan xé dich thing ding cia hang roi.
Thanh phan nay tinh theo lugng ting cao qui udc cia trong tAm cda tau bing
cach thay d6i do hiéu chinh chiéu cao trong tam SKG.

5.5 DAM BAO ON DINH TAI GOC NGHIENG LGN

Ti d6 thi miéu td qui dao tdm 6n dinh M va tdm ndéi B trong qud trinh tau
nghiéng c6 thé thiy rd, tau nghiéng dén géc da 16n, khodng tir 10+ 15° tré 1én,
tam M khéng con nim trén truc d6i xing, con B di chuyén khong phéi trén cung
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gin tron nhu ban dau ma theo dudng cong khong thanh luat. Po ting tay don
momen ngiu luc gitta luc ndi va trong luc khong con tuyén tinh véi géc nghiéng
ma sang hén giai doan phi tuyén. Tai cdc géc nghiéng 16n, ban kinh dn dinh theo
nghia 1a khodng cach theo chiéu ding gitta B’M’, trong d6 B’, M’ 1a vi tri nhat thoi
Ung v6i goéc nghiéng dang xét, tinh theo ti 1& gitta momen quan tinh duong nudc
nghiéng va thé tich phin chim tau.

1

BM = V(P (5.16)

véi I, la momen quan trinh duong nude tau nghiéng dén géc o.

Trong tinh todn thuc t&, tai mdi ché d tdi nh4t dinh, trong tAm tau dugc coi
khong di chuyén khi nghiéng tau, do vdy KG = const. Néu xdc dinh dugc vi tri
tam néi tic thoi B’ tai méi géc nghiéng tau, ching ta dé dang xac dinh GZ theo
quan hé sau (H.5.7):

GZ =L, -KGsino (5.17)

Khodng cdach L, xdc dinh bing phuong phép
tinh trinh bay tai tai liéu “Ly thuyét tau, tap I”,
NXB DPHQG TPHCM 2002, 2004. V6i mot gia tri cia
thé tich chiém nuéc V khong d6i, khi nghiéng tau
dén géc nghiéng xdc dinh, gia tri L, cing dugc xéc
dinh cu thé. Tu cong thic (5.17) chung ta thanh 14p
duong cong GZ, thay d6i theo géc nghiéng tng véi
truong hop V = const va KG = const.

Hinh 5.7

Vé6i tau van tdi thong thuong duong cong GZ = f{gp) ¢6 dang nhu hinh 5.8.

GZ (m)
0.3

0.2

0.1
0(do)

10 20 30 40 50 60\

Hinh 5.8 Do thi tay don 6n dinh
Momen phuc hoi 1a tich s6 cta lugng chiém nudc véi tay don GZ
Mph = D-GZ (5.18)
Nhitng yéu cau d#t ra cho d6 thi momen 6n dinh tau néu tai phan trén phai
dugc théa man.
Gia tri 16n nhat tay don GZ trong bat cd hoan cianh nao khong bé hon két
qua tinh sau day:

L, (m) GZmax> (m)
80 0,25
80 + 105 (41 - 0,2L)/100

105 tré 1én 0,20
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Tinh 6n dinh tau tai cdc géc nghiéng 16n can dugc tinh cid trong trudng hop
chiu tdc dong lic ngang trén séng. Trong nhitng diéu kién nhu vay, theo yéu cau
cia Pang kiém Viét Nam, tau phdi ddm bdo diéu kién:

MC

K = >1 (5.19)
M

v
trong d6 momen nghiéng do gié M, = p,A,z,
vé6i: p, - 4p luc gié; A, - dién tich huéng gié; z, - chiéu cao tAm huéng gié

M, - momen giit tau dudi tdc dong dong, c6 tinh dén lic ngang tau.

5.6 DANH GIA TINH EM CUA LAC

Tinh ém ctia ldc thuong dugc danh gid qua gia téc ldc tau. Thong 1é ngudi ta
c6 kha ning chiu dugc gia toc lic trong pham vi khong vuot qud (0,10+0,15)g, vé6i
g la gia toc trong truong. Gia téc lic ding va lic ngang cla tau trong qué trinh
hoat déng duoc mé hinh héa dang sau.

Géc l4c ngang cda tau dugc hiéu theo cach quen thudc:
Q=Ppax sinﬁt (5.20)
T

Tir phuong trinh chuyén dong trén day ching ta c6 thé xac dinh van téc va
gia toc lac:
21 21

B = Quax —cos—1t (5.21)
T T
2
L (5.22)
T T
Tir d6, c6 thé tinh gia toc lic 16n nhat:
A
1B1= Omax —5 (5.23)
T
Thay 1 tif phuong trinh tinh chu k¥ 14c vao truong hop cu thé c6 thé xéac dinh tiép:
47> GM
|%§|:(PmaxF'T (5.24)

Diéu c6 thé thay, tir cong thic cudi ring véi GM 16n, gia téc tau sé 16n, kha
nang gdy ra tinh trang kho chiu cho nguoi trén dé la hoan toan cé thuc. Véi ly do,
tau dugc thiét k& khong nén “cing” qud, gid tri GM chi nén nam trong giéi han
xac dinh.

Gia téc tuyén tinh sinh ra trong qud trinh lic ngang, tinh cho diém qui uéc
trén tau, vi du diém tai mép boong c6 thé hiéu nhu sau:
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§ (B/2) 2n” B

- G _ 2m 5 Pmax (5.25)

g g g 1

Tir 1y thuyét tau ching ta da 1am quen véi phuong trinh lic ding va lac doc tau:
z=z,cos(ot+¢,)
0=0,cos(ot+gg)

(5.26)

trong dé z,, 0, - bién do 1lic ding va ldc doc, ® = 2n/t - tan s6 séng bién, va
€, €0 - pha dao dong.
Chuyén dong trén séng doc tau tham gia dong thoi ca hai dang l14c vira dé cap, do
vay phuong trinh chuyén vi di€m bat ky tai vé tau cé thé trinh bay dudi dang:
c(x) = 0, -x-cos(ot+gy) + z,-cos(wt+e,) (5.27)

Néu coi séng chuyén dong duéi dang r = r, cos(ot + 2r-x/A), dudng cong biéu
thi mép nudc tai man tau duge biéu dién nhu sau:

¢=T +r, cos(wt + Z’E%) — % cos(ot + Zn% +3) (5.28)

v6i W = \/6§x2 +22 4+ 20,2, cos(ey —¢,) (5.29)

0 xsingy +2z, sineg
tgd =2 9 o z (5.30)
0,xcosgqy + 2, COSE,

Diém trén tau dugc quan tAm nhiéu nhat nim tai phan mii tau. Gid si trong
tAm tau nim tai mit gitta tau, diém quan tAm cdch mit gitta tau x = L/2. Trong
truong hop nay phuong trinh chuyén dong diém vat chat tai mii dugc thé hién
biang quan hé:

¢|z/2 =T +r, cos(ot + n%) ~ 12 cos(ot + Tf%'f— 8) (5.31)

(o]

2
trong d6 M2 - \/LZ 02 +22 + LBz, cos(ey —¢,) (5.32)
L . .
—0,slngy +2,slneg,
2
g6 = 7 (5.33)
560 COS€qy + 2, COSE,

Van t6c va gia toc 14c doc c6 thé tinh theo cac cong thic dan xuat tir (5.26)

éo = w@o;%g = c0290
2
Bror = %g = 4%%90 (5.34)
T

trong d6 B - gia tc chuyén dong tinh cho diém tai mai hoic 14i.
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/ ta r
N =Y / .
l \__/ { -S C.an
i
|
Hinh 5.10 So dé tinh duong nudc tran boong

Két qué do trén tau that cho thdy rang, tai khu vuc hai d4u cudi cla tau, gia
toc do 14c c¢6 khi dat dén gia tri (0,75+0,80)g, v6i g - gia toc trudng trai dat.

Gia toc tai khu vuc gitta tau khi bién dong, séng ddanh ngang tau, dat dén 0,33g.

Theo tai liéu do Mockel thu thap trén cdc tau ddnh c4, tu 1960, gia toc khu
vuce mii tau da dat dén gia tri vo cung lén, bing g.

Véi tau van tai gia tri nay tai vuing mai khong qua 0,5g, khu vuc gitta khong
qué 0,30g.

Gia téc anh huéng rat 16n dén kha ning chiu dung clia con ngudi trén tau. Tu
két qud quan sat ngudi ta ghi nhan riang, véi lic ding, khi gia toc chi vao khodng
(0,005+0,01)g con nguoi chiu dung binh thuong.

Khi gia toc 14c dat dén (0,05 va 0,10)g hanh khéach trén tau sé cidm thay khé
chiu va rdt khoé chiu, con khi gia téc nay vugt qua 0,20g hanh khédch di tau khong
chiu dung dugc.

Quay lai cong thiic (5.30) chiing ta cing xem xét van dé nuéc pht boong trong
qué trinh khai thac. Hinh vé& miéu ta profil séng doc tau tai hinh chi ré ring, tai
thoi diém nhat dinh, mot s6 ving cla tau bi nudc tran qua. Hau qua cla viéc nudc
pht 1én boong vo cung nguy hiém cho tinh an toan tau. Nu6c tran boong cé thé
gdy ra hu héng hang trén boong, c6 thé dong nudc trén boong lam gidm tinh 6n
dinh tau. Cdc tau chién néu bi nudc phd tam nhin cla ngudi trén tau bi gidm
thiéu, kha ning phong thi hodc kha ning chién dau déu bi gidm.

Nhitng yéu cau dit ra cho ngudi thiét k& trong pham vi nay kh4 khéc nghiét.
Tau via c6 tinh én dinh cao song ddm bdo d0 ém, d§ an toan khai thac. Thong
thudng cdc yéu cdu nay déi choi nhau trong mdi con tau. Moi cach gidi quyét dung
hoa phai ddm bdo cd phuong dién 6n dinh va phuong dién tinh ém.

5.7 ANH HUGNG KiCH THUGC VA CAC HE SO TAU DEN TiNH EM

Phan vira trinh bay tai (5.13) da néu ré quan hé gitta chu ky lic ngang cta
tau véi chiéu rong B tau va chiéu cao tdm 6n dinh ban ddu GM. Hé s6 C néu tai
(5.13) theo s6 liéu thong ké, mang cdc gid tri sau day:

Tau khach 0,75 - 0,85
Tau van tai 0,70 - 0,82
Tau danh ca c¢d trung binh 0,76 - 0,80

Tau chd gb hodc hang trén boong 0,80 - 0,86
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Chu ky lic doc tau duge tinh theo cong thic gan ding:

v =230 =B Byagp (5.35)
gCy* T

ho#c viét gon hon duéi dang:
19 = KNT (5.36)
v6i: K = 2,45 d6i vé6i tau van tai ldc ché day tdi; K = 2,8 khi chay ballast.
Trong thiét k& chiung ta con dung dai lugng tuong tu 14, viet duéi dang khong
thd nguyén:
) =1, /g/L (5.37)

Cong thic trén day khi 4p dung cho tau bién s& mang dang sau:

W =C. 0 (5.38)
vdi: C = 0,68 cho tau van tai; C = 6,4 khi tinh cho tau ca
C = 0,65 khi dung cho tau chay nhanh.
Chu ky lic ding tau thong dung khé gan vé6i chu ky lic doc cia tau.
Cong thic kinh nghiém dung tinh chu ky 14c ding c6 dang:
1, = (1,04+1,05)t (5.39)
Thuc t& khai théc tau da chi ra ring khi chu ky 14c ngang tau dat s6 nguyén
1an chu ky 1dc doc hodc 14c ding sé x4y ra hién tugng cong huéng c6 thé gay nguy
hai cho hoat dong tau. Trudng hop cdn quan tdm trong thuc t& khi:
T, = 2,071
1, = 2,01,
Ti cdc cong thic trinh bay trén c6 thé tim quan hé gitta cdc kich thuéc, hé s6
diy than tau trong trudng hgp tinh hanh hai cia tau tré nén xau.
GM_1,,CyB 1

B 16 CpT, AL

I,
G_MzikQ C_WE 1AD (5.40)
B 16" CpT,, AD
D
Nhiing cong thic gadn ding xic dinh lugng nuéc kem cé thé nhu sau:
Al
L= 1 5 (5.41)
1, (-2C,)38-C,)T
£ =0,85 Cu E (5.42)
D 1+C, T

Ap dung cong thic trén cho tau van tai véi hé s6 nam trong giéi han sau: & = 0,75;
C./Cg = 1,1; B/T = 2,5, va AD/D = 0,91 sé€ nhan dugc gia tri GM/B = 0,05. Tu dé
ngudi thiét k& cé cach diéu chinh chiéu cao tAm 6n dinh nhim tranh trudng hop
x4u cho tinh ém cla tau.
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sUC CAN VO TAU - CONG SUAT MAY CAN THIET

6.1 SUC CAN VO TAU

Phuong trinh cin bang ning luong cho tau dé cap sic cdn tau va mdy day tau
nhim chién thing sidc cdn d6. Nang lugng cdp cho may d4y tau cé ngudn ti may
chinh 14p trén tau. Ching ta lan lugt xem xét stic cdn vé tau khi tau chay trong
nuéc, cong suat can thiét cha may chinh cin cdp va thiét bi ddy phu hop véi may
chinh, v6 tau trong ch& do lam viéc.

Sitc cdn tau R duge xét dudi dang téng cla cdc thanh phan: sidc cdn ma sat,
stic cdn hinh ddng va sdc cdn 1a hdu qua clia viéc tao séng tau. Hai thanh phan
dau c6 thé coi 1a stc cdn nhét. Miat khac hai thanh phan sau hgp thanh sic cén du.

Trong thanh phan sic cdn ma sdt ctia v6 tau c¢6 thé nhan cdc thanh phan: ma
sat vé tau trén nudc ling va luc ma sat b sung trong qué trinh khai théc.

Tap hop cdc thanh phan trén, ching ta c6 thé danh gid stc cdn du6i cach
nhin khéc, rang day 1a tap hop cla stc cdn nhét R, va stc cdn tao séng R,,.

Trong thanh phan sdc cdn nhét, theo quan niém ti nhing nim cudi thé ky
XX, R, gom stc cdn ma sat R; nhu ching ta da dé cap va sdc cdn hinh déng R,.
Trong thyc t&, thanh phan R; phu thudc vao chdt lugng bé mit con sdc cdn song
R, va sudc cdn dugc ky hiéu R, nhu vita nhdc phu thugc vao hinh ddng cia
than tau, va c6 thé coi tdp hop cia R, va R, 1a sdc can du R,, d€ tit d6 c6 thé tinh
R=R/+R.

Téng quat c6 thé hinh dung cdc thanh phin sic cdn nhu sau.

Bang 6.1
Stic can toan bé Ry
Stic can vé tau R bd sung
Stc can nhét Ry Stic can song Rw
Stc can ma sat Ry Stic can hinh dang Re Stc can song Rw

Stic can ma sat Ry Stc can du R,
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So do trén day dugc 1ap trén co s gid thuyét vé su doc lap cia cac thanh
phan tao nén stc cdn toan bd. Theo thuyét nay su tao séng cta tau chay khong
anh huéng va khong phu thudc vao stc cdn nhét. Cé thé xét ring sic can trong
qué trinh tao séng la hién tugng vat ly sinh ra trong méi truéng nuéc ly tuéng,
chiu chi phéi clia luc hat trdi d4at. Trong thanh phan cla stc cdn nhdét, sic cdn ma
sat, stc can hinh ddng phu thudc hoan toan vao tinh chat cta chit 16ng, ngoai ra
stic cdn Rp phu thudc vao hinh ddng vat thé. Né6i cdch khéc siic cdn ma sat phu
thuoc vao chiéu diy va cac tinh ch4t cta 16p bién.

Dang chung stc cdn tau trong céc bai toan thiét k& dugce viet duéi dang ham
cia s6 Reynolds va s6 Froude. O day can luu y ban doc tén goi

Re (hoac Rn) = v-L - goi 1a sé Reynolds, tiéng Anh: Reynolds number, Rn,

v
chit khong phdi hé s6 nhu ngudi ta van thuong dung sai.

v
VgL

number, viét tat Fn, chi khong phai hé so).

Fr (hodc Fn) = - goi la sé Froude, (tiéng Anh dugc viét Froude

Trong hai cong thic trén: v - van toéc tau, do bing m/s; L - chiéu dai dudong
nudc, m; g - gia toéc truong trai dat, 9,81 m/s*; va v - hé s6 nhét dong hoc, quan
hé v6i mat do p va hé s6 nhét dong luc hoc u nhu sau:

v=L trong d6 p do biing kG.s¥m*, v tinh bing m¥s
P

Hé s6 can ma sat tinh theo cong thdc:

Cr = = F(Re)+ f(Fr) 6.1)
—pSvZ
2
Trong khi d6 hé s6 stic cdn nhét:
R__ f(Re) (6.2)
1 o2
EPSU

Stc cdn séng (tao ra séng) 1a ham cta s6 Froude:
Ry =cy ~épSv2 =f(Fr) (6.3)

Mot s6 cong thic thuc nghiém tinh sdc can vé tau dang duge dung cé két qua
c6 thé néu nhu sau.

Sie can ma sat

Cong thuc Froude:

Ry =Cp-a S (6.4)
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Hé s0 stc cdn ma sat tinh bang biéu thic:

0,258

Cr =0,1392 +
2,68+ L

(6.5)

Sdc can du
Trong s6 rat nhiéu phuong phdp tinh stc cdn du, phuong phip Lap dé dung
cho muc dich tinh stic cdn khi thiét k& so bo. Stic cdn tau theo cach phan loai cua
Lap, tuy thuoc nhém tau mang ky hiéu tt nhém A dén nhém E, khac nhau theo
hé s6 diy liang tru va khodng cach tdAm néi so véi mit gitta tau. Hé s6 sdc cidn du
trong cac doé thi ctia Lap c6 dang:
1R—R , trong d6 A - dién tich mat giita tau (6.6)

= pAV?
2

CR:

Site can do song (siic cdn bo sung)

Khéac v6i khdi niém sdc can séng (wave-making) néu trén la dang luc can trg
chuyén dong tau do viéc tao séng tir than tau trong qua trinh chuyén dong, stc
can séng ching ta dang quan tdm tai phan nay la luc cdn tré chuyén dong tau do
séng ti moi truong. Tir chuyén mén dung chi thanh phan sic cdn nay la “siuc cdn
b6 sung” (added resistance in waves) . Séng dang dé cap la séng nudc, con ngudn
kich dong truc tié€p tao nén séng nuéc dang nay dugc hiéu la gié.

X4c dinh lugng bd sung sitc cdn khi tau di trén séng cé thé thuc hién theo
nhiéu cdch khédc nhau. Trong lich st phat trién ctia chuyén dé c6 thé ké dén cac
téc gid va cong trinh cé tiéng sau day. Nguoi c6 cong dau tién trong viéc xdc dinh
stc cdn b sung trén séng la Havelock. Nhitng bai bdo diu tién ban vé sic can bo
sung trén séng Havelock viét ti nhiing ndm ba muoi “The Resistance of Ship
Among Waves”, dua vao tuyén tap Proceedings of the Royal Society of London.
PAu nam boén muoi Havelock tong két lai trong tap chi “Philosophical Magazine,
Vol 33” ly thuyét cua minh “Drifting Force on a Ship Among Waves”. Nhiing
thuyét méi hon dugc Joosen, Gerritsma va Beukelman dé ra déu c6 ging tap trung
xéac dinh ham thé cia séng tdc dong 1én tau.

Céc nha nghién ctu thong nhdt v6i nhau ring, sic cdn do séng gém nhiéu
thanh phan. Nhitng thanh phan chinh c6 thé ké dén nhu sau. Stdc cidn tau ting
lén do qua trinh ton that niang lugng vao lic tau trén séng. Ngoai ra khi séng tu
xa tién dén tau, va vao vé tau gdy nhiing réi loan chuyén dong tau. Mot phan
séng sau khi cham than tau bi ddi trd lai, tao ra séng khéc, goi 1a séng phan héi.
Stic cdn sinh ra trong qué trinh nay la thanh phan khéng nhd trong sic cidn séng.
Séng nhiéu xa, dén lugt minh tdc dong v6i séng tién tao thanh bic tranh méi

® Joosen,W.P.A., “Added Resistance of Ships in Waves”, The 6" Symposium on Naval Hydrodynamics,
Washington D.C., 1966.

Gerritsma,J. and Beukelman, W., “Analysis of the Resistance Increase in Waves of a Fast Cargo Ship”, ISP, 1972.
Salvesen N., “Added Resistance of Ships in Waves”, J. Hydronautics, Vol 12, 1978.
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trong hé thong séng. Stc cdn ting 1én vi tau da chuyén mét phan ning lugng cho
qua trinh giao thoa cac song.

V6i tau chuyén dong trén séng diéu hoa, nguvi ta da ti€n hanh thi nghiém
nhim x4c dinh d9 tang stc cdn tau khi gép séng. Cdc thong s6 séng c6 dnh huéng

¢ 2 N h 2 PN z 2 2 z A
l6n dén tdng sdc can la %; — trong d6 A, - chiéu cao séng. Goc song tac dong

A
lén tau B cling ¢6 anh huéng khong nho. Két qua thi nghiém dugc tap hop dudi dang:
R L h
== f(Fn,=, &, 6.7
A f(Fn TARY B) (6.7)

Tuong Ung véi cach 1am nay, do thi ting stc can trén séng dugc thay bing doé
thi giam téc do tau Av/v (%), khi di trén séng. Mot trong cdc két qua thi nghiém
trén tau van tai bién dugc gidi thiéu tai hinh 6.1.

Radd [E}
DLT

IS o
/ oV o
/

\
>

6 0,7 0,8 0,9 1,0 1.1 1,2 1,3 WL

2 /;9? N\ \
iy

&
0

//

Hinh 6.1 Suc cdn b6 sung trén séng

T két qué thuc nghiém, ngay nay ching ta c6 nhiéu tai liéu dé xdc dinh luc
cdn b6 sung cho tau chay trén séng, dic biét trén séng nuéc B = 180°. D6 thi dudi
day gidi thiéu do tang sdc can trén song cho tau van tdi, chay ngugc song. Hinh
6.2a gidi thiéu trudng hop tau ché day hang, hinh 6.2b dung cho tau chay duéi
ballast.
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Radd {E} -
D LT —
0,20
NI Fn=0,2571,0
7 = it
£7,0,10=215 0.5
|
I
0,25 0,50 0,75 1,00 1,25 1,50 WL
a)
Radd {E}SO
D LT
Fn=0,25 |\
2,0 / \\
// ERN
/ 0,20
NS
10 ////' O;LS <
| VAV NG N e
Y/ 0101 —=
4
0,5 1,0 L 1.5
b)

Hinh 6.2 Trang thdi ché ddy hang (a); chay ballast (b)

C4ch lam nay 4p dung khi nghién ctu d4nh huéng mot sé dic tinh than tau
dén do ting sidc cdn trén séng. Do thi ti€p theo gidi thiéu cach lam cta Mockel

C o a1 e ok AA s gn A A s 1A A 1
khi xac dinh ton thdt téc do tau trén séng —v,% phu thudc vao hé s6 day lang tru
v

tau. D6 thi tai hinh 6.3 1a két qua xi 1y dit liéu thu thap tir loat tau cd hoat dong

2

¢ Bac Pai Tay Duong.

A
Av o T
v
32 20
30 18
28
26 _7|:=0,75 16
24
20 14
20
12
18 0,50
16 0,33 10
14 8
12 0,25
10
0,20 6
8
6 4
4
2
2
0 . I R R B
0,65 0,80 ¢ 0 02 04 06 0,8

Hinh 6.3 Ton thdt téc do tau ddnh cd theo Mockel

A
L
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Do tiang sidc cdn cho mot tau cu thé phu thuodc vao dic tinh cta tau va vao cap
s6ng ma tau dang phai vugt qua. Mot vai dif liéu lién quan dén tén that toc do khi
tau danh bat ca di trén séng ngugc dugc Mockel thu thap nhu sau.

Tén that toc do E,% tau c4.

U
Cap gi6 (°B) 4 5 6
CB =0,52 3,5 7,5 12,5
CB=0,54 5,5 9,5 15,5
CB =0,56 7,0 12,5 20,0

V6i tau van tai lugng chiém nuée trong khodng 2000+8000¢, chay cham, ton
that van téc trong nhitng diéu kién khai théac sé khong qué gid tri trong bang 6.2.

Bang 6.2
Cap gi6 (°B) 3 4 6 8 9
AVIV, (%) 5 10 22 40 50

D6 thi tiép du6i day trinh bay tén that toc do tau van tdi phu thudce vao chiéu
dai tau, hé s6 day lang tru than tau va cdp séng.

b) 30
0,775\
a) AV o \
-V—" ° 200,750\ N
5=0,775\ e \\
0,750 \ 10 017003\\\\\\
30 \ \ SRR S ——
20 0’73\\ o) ° | | |
20
0’7&\\\§\ 0775\
10 0,675 | e 0,750
10 0,725\\\
D,700: \
0,675§§:\>\
0 :

0120 140 160 180 200
Hinh 6.4 T6n thdt téc dé tau trén gié cdp 4 (a), 5 (b) va 6 (c)

6.2 CAC PHUGNG PHAP KINH NGHIEM TINH SUC CAN VO TAU

Ngay nay, dang song song tén tai cdc phuong phép tinh sic cdn vé tau khéc
nhau. Cé thé phan loai cdc phuong phdp tinh stc cén theo:
6.2.1 Phuong phdp truyén thong dua trén co sé xi 1y dit liéu thong ké

Dit liéu thong ké dung trong cdc phuong phdp gan ding cha yéu tir két qua
thit m6 hinh tau trong cdc bé thit va nhitng dif liéu hi€m hoi tir do trén cdc tau
that. Mot s6 cong thic tinh da dé tin tuéng cé thé ké ra day.

Phuong phdp Taylor (1910-1943)®: dung cho tau chay chdm va trung binh,
pham vi van téc tit v/~L = 0,30+2,0. Loat mé hinh thi nghiém gém 80 chiéc, ty 1é

@ Taylor D.W. “The speed and power of ships”, Washington 1943.
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B/T nim trong giéi han 2,25; 3,0 va 3,75. Hé s6 lang tru than tau tir 0,48+0,80.
St dung d6 thi Taylor xac dinh dugc sic cdn du. Stic cdn ma sat tinh riéng cho vé
tau bing cdch st dung hé s stic cdn ma sat tinh theo cong thiic quen thudc, theo
s6 Rn xéc dinh. Hé s6 stc cdn toan bo Cr bing téng cta Cr va C,, tinh cho mdi
van toc tuong d6i v//L :

EHP = S.C1.V{® (6.8)
Trong tai liéu nay, ngudi viét xin phép gidi thiéu phién ban phuong phdap
Taylor da dich sang hé metric, theo dién gidi clia Henschke trong s6 tay ky thuat
déng tau “Schiffbautechnisches Handbuch, Bd I, Verlag Berlin”. Trong cdch lam
nay, chi tinh sdc cdn du R,. T d6 thi Taylor, ing véi s6 Froude, ty 1& D/(0,01L)3,
hé s6 Cp va ty 1é B/T c6 thé xdc dinh gid tri cla R,/D. Stc cdn ma sat tinh theo
cac phuong phap quen thudc.
Phuong phdp Ayre (1942)®: dua vao cong trinh do chinh Ayre dua ra tir 1927,
dua trén co sé thi nghiém mo hinh tau véi hé s6 Cp kha 16n. Trong phuong phép
nay cong suat hitu hiéu EHP dugc Ayre dinh nghia nhu sau

0,64 y73
A%84
C2

EHP = (6.9)
trong d6 C; 1a hé s6 can xdc dinh theo phuong phdp tinh dugc dé ra, 4p dung cho
mdi gid tri Cp chudn. Céc hiéu chinh theo ty 1&é B/T, LCB,... dugc thuc hién cho
moi gid tri Cp tinh todn.

Phuong phdp Lap™ céng bé vao nam 1955 dua trén co sé dit liéu thu duge tir
thit mé hinh tau tai bé thit Wageningen. Phuong phdp cho phép xdc dinh sic can
du véi hé s6 C, tinh theo cong thec:

. :R—;; v6i Ay - dién tich suon gitia tau (6.10)
1/2p-v° - Ay,
_D . Fr=0,1785 2) BT=225 _D . Fr=01934 b) BT =225
(0.01L) \ \ {0.01L) \ \
8.10° \ \ 8.10° \ \
3 \ 3 \ \
7.40 \ 7.10 \ \
6.10° \\Q 3 \\0 35 0,4 | b55060,65 6.10° \\0,4 \\0,45 0,5 05506065

5.10° \ \ | 5.103\\0’55 \ \
\\ \\ \\ \\ \\
AN L_ 4.10° \ 0\

410

\

70 0,75 080 ¢ 0,55 0,60 0,65

0,55 0,60 0,65 70 0,75 0,80 ®

Hinh 6.5 D6 thi Taylor

@ Ayre A.L. “Approximation EHP”, Trans. NECIES 1927/1928.
@ Lap A.J.W “Diagrams for determining the resistance of single-screw ships”, ISP, 1954.
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Hé s6 siic cdn du dugc thiét 1ap cho nidm nhém tau ky hiéu A,B,C,D,E khi4c

N . . N v
nhau bang vi tri tdm néi 1a ham caa B/T va van toc tau tinh bang £ Vi tri
' ) JCp.L

tAm ndi chudn cho tau, theo ciach sidp x&p ctia Lap, duge trinh bay tai hinh 6.8.
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Hinh 6.9 D6 thi Lap

Céc d6 thi dugc xay dung cho mau tau véi ty 1& B/T = 2,4. Trong st dung
pham vi nay c6 thé thay déi tu 2,2+2,6.

Phuong phdp Papmiel cong bo tai Lién Xé truéc day trong khodng nhiing
nidm dau cha nhiing ndm nam muoi, dua cd trén két qua thid moé hinh va két qua
do stic can tau that. Trong cong thic Papmiel thay vi siic cdn R tdc gid dé nghi s
dung EPS (tuong duong EHP) dang sau

3
EPS = % Z_ (6.11)

v6i: D - lugng chiém nuéc cia tau, (¢), L - chiéu dai tau, (m)
vs - Van toc tau, (HL/h)
C, - hé so, tinh theo cach lam ctia Papmiel
_Chdy

C, =
&y dx

A - tinh theo cong thidc 0,7 + 0,3.VL ; khi L > 100m nhan L = 1, y = 10%03

(6.12)

B - chiéu rong tau, (m), Cp - hé s6 day thé tich cGa than tau.
£ - hé s6 anh huéng s6 dudng truc: bang 1- tau mot chan vit; biang 1,05- tau
hai truc chan vit va bing 1,075- cho tau vé6i ba truc chan vit.

Heé s6 C; tur (6.12) doc tur d6 thi, tuy thudc vao bién v, = vs\/% va gia tri thong

s0 . Dd thi Papmiel dugc trinh bay tai hinh 6.10.
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Phuong phdp Harvald®. Phuong phdp ra doi khong l4u, nhdm cung cdp cho
ngudi dung cong thic tinh cong suidt mdy cin thiét dé quay chan vit tau, dua tau
di v6i van toc xdc dinh. Trong phuong phép stt dung 4 tham s6 chinh:

- Luong chiém nudc tau D,

- Van téc tau, v,

- Hé s6 day than tau, Cp,

- Ty 1é chiéu dai tau (L/V'?).

Trong linh vuc nay sd cong trinh nghién ctu vé sdc cdn vé tau ngay mot
nhiéu. Nhitng phuong phép tinh, cdc so d6 tinh nhim x4c dinh sidc cidn tau dugc
lap khong chi danh cho tau van tdi ma cho cdc kiéu tau riéng biét. Hién nay dang
ton tai cdc phuong phap tinh stc cdn cho cdc nhém tau sau: tau van tdi chay bién,
tau chay soéng, tau chay nhanh, tau c¢d nhd, tau kéo, tau dédnh c4, tau nhiéu than...
Mbi phuong phép chi c6 mét pham vi st dung nhat dinh va chi ding cho nhiing
truong hop chuén.

6.2.2 Sdc can tau c¢d nhod, chay nhanh

Tau chay nhanh (high-speed crafts), c6 thé phan thanh cdc nhém tau lam viéc
theo nguyén ly tau néi chiu tédc dong luc Archimedes, nhém tau hoat dong trén
nguyén ly thiy - khi dong va nhém tau lam viéc trén co sé cdc nguyén ly khi
dong luc.

Tau nhém diu gom tau mot than va tau nhiéu than. Tau mot than trong
nhém tau chay nhanh c¢é hong tron (round-bottom hull), hoic ddy phang, c6 mép
bé géc tai hong, thanh phing (hard-chine planing). Than tau kiéu sau nay c6é mat
ciat ngang dang chit V.

Tuy thudc van toc tau, cdc tau chay 6 trang thai “chdm”, khong khéac gi tau
thong dung ching ta di 1am quen trong cdc phan truéc, khi nhanh hon, tau
chuyén sang giai doan qud dd chudn bi cho trang thdi lust. Giai doan sau cung cia
tau nhém nay 1a tau chay 6 ché& do “ludt”. Trong giai doan nay chi mdt phan than
tau chim trong nuéc, phan con lai ndi trén méit nuge. Nho gidm b6t dién tich tiép
nuéc ctiia vé tau, sdc cdn tau trong giai doan nay thay d6i dang ké so vdi giai doan
trudce do.

® Harvald, Sv. A. “Estimation of power of ships”, ISP
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Hinh 6.12 Dqi dién tau héng tron trén va tau ddy chit V, dudi

Tau nhiéu than trong nhém tau chay nhanh bién tuéng tir catamaran hoic
trimaran. Tau cé hai than, thé tich khong nhdé, nidm chim trong nudc, than tau
chim ndi v6i san céng tdc ndm trén mit nudc bing cic thanh ding. Dién tich mit
cat cac thanh theo dudng nudc thong thudng mang gid tri nhé. Két cdu nay gidm
dang ké stc cédn d6i v6i vo tau chuyén dong trong nuéc. Kiéu tau nay mang tén
goi tau hai than c6 dién tich duong nuéec nhé (small water plane area twin hull,
viét tdt SWATH).

Nhém tau hoat dong theo nguyén ly thiy - khi dong gom céc kiéu tau trén
canh ngdm (nhém hydrofoil). Canh d#t ngam trong nuéc cta tau thuodc hai kiéu
két c4du khac nhau, nhém dau cdnh dugc gdp thanh hinh chit V, giong than tau
nhém planing, (surface-piercing foil), nhém kia cdnh ngam tao ddng giong day
trugt tuyét xi lanh dé nang tau (submerged foil).

Nhém tau hoat dong trén nguyén tic khi déng luc (air supported craft) gdbm
tau kiéu trén dém khi (air-cushion vehicle, viét tat ACV) va trén dém bot hodc
tau st dung hiéu ing méit thoang SES.
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Hinh 6.13 Cdc kiéu tau chay nhanh mot thdin
Tau nhé chay nhanh dugc dé cap trong phan nay cé chiéu dai toan bo dudi
30 + 40m, khai thdc v6i van toc dén Fn ~ 2. Pic tinh hinh hoc than tau loat tau
nay dugce han ché trong pham vi: CB = 0,30 + 0,60; CP = 0,50 =+ 0,75
Lz 3,5 + 8,5; £= 3,0 + 6,0; Ez 1,56+ 3,5
v B T
Bang ké du6i ddy néu ro tén tdac gid va pham vi ing dung ctia phuong phép.
Db thi va dan gidi cach dung dugc dé cap day du trong “Siuc cdn vé tau”.
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Bang 6.3
Tén L L
tac gid il CcB cP N L/B B/T Fn
Kafali 9 -30 0,325-0,45 3,8-4,8 1,7-3,0 0,12- 0,46
Henschke 6-40 - 5-8 - 0,25- 1,1
De Groot 0,29 - 0,56 0,46 - 0,79 52-9 3,53-10,1 3,57 FnV:2,7
Buller 6,0 -8,5 0,4-0,9
Savitsky
Brawn 0,29 - 0,54 48-6,8 35-7,4 3,1-44 FnV:2,6
Nodstrom 0,373-0,41 0,576- 5-8 4,83-6,94 3,16-3,57 FnV:2,7
0,599
SSPA 0,4 0,68 6,7,8 3,0-4,0 FnV:2,0
NPL 0,397 0,693 5-9 3,3-7,5 1,72 - 6,87 FnV:2,8

Tau chay nhanh c6 c4du hinh dic trung 14 t&m ddy gan nhu phang. P& xdc
dinh cdc dac trung sdc cdn vo tau chay nhanh nguoi ta thuong nghién cdu luc can
cdc tdm nghiéng géc xdc dinh, luét trén nude. Cdc dic tinh thiy dong luc tdm
chuyén dong trén nuéc qui vé:

Hé s6 tdi trong dong: Cy = W (6.13)
1 .2p2
pU
2
W - trong luong tdm.
Hé s6 momen: mp = M (6.14)
W.B
M - momen cua W, tinh tai mép sau ctia tam.
. L
Chiéu dai udt: A :Tm (6.15)

L,, - chiéu dai u6t ctia tAm.
Chuyén dong v6i van téc déu, momen cia W bing momen thiy dong tdc dong
lén tdm, do vay khodng cdch ti tAm 4p luc tinh d&n mép sau tdm I; c6 thé xdc
dinh bing cong thic:

lg=B-mp (6.16)
Heé s6 Cp lién hé v6i hé s6 luc nang qua quan hé trinh bay trong 1y thuyét canh:
C, = CLh (6.17)

Luc cdn chuyén dong tdm, nhu trinh bay tai hinh 6.14 dugc hiéu la téng luc
can ti€p tuyén va luc can phdp tuyén.

R = R,cost + R,sint (6.18)
Mait khéac c6 thé thdy: W = R, cost - R;sint ~ R,cost
Tu d6 c6 thé viet: R=R, + Wtgr (6.19)
Va nhu vay cong thic tinh sic cdn tdm luét c6 thé dua vé dang
R R,
L (6.20)
wow'®

Két qua thi nghiém do stc cdn tdm dugc gidi thiéu tai hinh 6.15.
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Hinh 6.14 Luc thuy déng

tdc doéng len tdm luot

L Fr, =oq
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//
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o

Hinh 6.15

én,

mB = f(2) tré
CB/a

di

f(A) ph
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Dé xdc dinh hé so tdi trong dong va hé s momen tuong ing cho tdm dung
lam ddy tau cé thé si dung cong thic Korvin-Kroukovsky va Savitsky sau day:

5/2
Cp, =710,01221/2 +Ml (6.21)
\%4
Cr = Cry — 0,0065-B- Cr,*° (6.22)

~0,05+0,01p) 0,84 +0,0158

m, v6i B tinh bang d6 (6.23)

mD:}\/

Stc can tau luét duge tinh trén co sé cac hé s6 thiuy dong luc tinh cho tdm
lam v6 tau. Néu ky hiéu A - trong lugng tau tai ché do khai thédc, cong thic tinh
stic can vo tau luét tuong tu cong thic (6.19).

R = (Cp + ACp) 1/2 pv2:.S + At (6.24)

Trong cong thic cudi cdc dai lugng phdi tim gém dién tich mit uét S, chiéu
dai trung binh mit uét dé va géc tadn 1. D€ xdc dinh cédc dai lugng nay c6 thé tim
hé s6 A tuong tng trén do thi 6.14 nho cac thong s da biét.

v l
Fng=———; mp=-2 (6.25)
B B D=Tpg
Tir d6 thi c6 thé doc dugc gid tri 1/Cr,. T cong thic (6.21) danh cho Cyz, tinh
tré lai t. Khi di c6 cép gid tri xdc dinh A,, 1, cho tdm phing, sé tién hanh tinh
cac hé s6 tuong duong cho tdm trén vé tau nhd cong thic hiéu chinh. Mot trong
nhing céng thic hiéu chinh c6 dang:

A =208 L 0,29(sin p)*28][1 + 1,35(sin p)°44 D_] (6.26)

cosf JFng
0,15(sinp)*® 1-0,17\/Acosp
=1, + 5 (6.27)
(Fng) \JAcosp

trong cong thic A,, 1, chi cdc hé s6 dung cho tdm.
6.2.3 Cong suat can thiét
Cong suat kéo EHP tinh bing tich (sic cdn x van toc), trong hé SI:
EHP=R-v (6.28)
v6i R trong kN, v biang m/s, con EHP tinh biang EW.

Theo truyén théng ctia nhitng ngudi déng tau, cong sudt kéo do bing sic ngua
(ma luc), tinh bing céng thiec:

EHP = R-v/75 (6.29)
trong d6 R - tinh bing kG, v bing m/s, con EHP tinh bing sic ngua.

Luu y, diém cdch biét nhé giita hé thong do chau Au va hé thong Anh - My,
stic ngua theo cdch hiéu cia chau Au thudng ky hiéu bing tiéng Pdc PS (viét tit
tit chii Pferdestark) hodc biang tiéng Phdap CV (Chevaux) tinh theo biéu thic
Ruv/75, con stic ngua theo quan niém cua nguoi Anh va My 1 HP = R-v/76 .
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Theo cédch hiéu cia chau Au hay cia thé gi6i con lai, ngoai Anh - My, cong
thic tinh EPS con dugc viét duéi dang:
1 -8

EPS=Cp-~p-
T 9P s

trong d6 Cr - hé sd cdn vé tau.

(6.30)

Né&u dién tich mét ti€p nuée S (mgt wét) cha vé tau ty 1é véi dai lugng V3,
hoac ti 1& v6i D*3, cong thic cudi c6 thé viet thanh:

3 2/3
EPS :% (6.31)

E
Hé s6 Cg thuong dudc goi 1a hé s6 hai quan, dugec dung riat phé bién trong
thiét ké tau. Nhu vay, thay vi phai mai mé nghién ciu stc cdn R cda tau, trong
thiét k& tau ngudi ta tdp trung suy nghi vé viéc xdc dinh cong sudt mdy tau dé
dua tau dat van téc da dinh.
Phuong phdp tinh stdc cdn mang tén E.E. Papmiel dugc biéu thi biang cong
D
thic tinh EPS: EPS==.2_ (6.32)
L'c,
1 .
¥D”
Cong suat din dén chan vit tinh bang cong thic:
R-v
nont

Gitta C, va Cg ¢6 moi quan hé: C; =C, -

P (6.33)

v6i cdc hé s6 n,, n, tinh dén hiéu sudt dong luc, dnh hudng dudng truc, hop so...

Cong suat can thiét cho tau dé dat téc do yéu cau hodc dat sic kéo dit ra tinh
theo cong thic dang chung:

3 Amvn

C

mn

P (6.34)

trong d6 A = D - lugng chiém nuéc cta tau, v - van téc tau. C - hing s6, tinh theo
cong thic kinh nghiém hoéc tir dit liéu thong keé.

Véi tau van tai sidc chd DW duéi 6000¢, van toc dudi 23 HI/h, cong thic tinh P
c6 dang:

A0’468U3’4

P (6.35)
124,5+8,5
Cong suit can cho tau ddnh cd lam nghé kéo (trawler) tinh theo cong thiic:
1/3, 45
p_ 1 A v (6.36)

n, 1270+137
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6.3 THIET B| DAY TAU

Thiét k& mdy ddy tau la phan khong tdch roi cha thiét ké& tau. Nguoi doc cé
thé tham khdo tai liéu thiét ké&, cdc gidi thuat do ngudi viét soan cung chuong
trinh khi thuc hanh thiét k& tau. Tai liéu tinh giéi thiéu trong phin nay trinh
bay cach thiét k& chan vit nhém B-Wageningen, s6 canh tit 3 dén 5. Véi tau kéo
va cdc tau thién vé kéo nén st dung chan vit Kaplan trong 6ng dao luu do bé thi
Wageningen cong bd. Chi tiét vé cac loai chan vit xudt xi tit Netherlands dé nghi
xem trong “Ly thuyét tau, Tap II”, NXB DPHQG TPHCM, 2004.

T A(kG)

R thuc té

V(Hi/h)
V thiét ké V st dun

Hinh 6.16 Thiét k& chan vit theo mdy diesel

Khi thiét k& mdy ddy can giir lai mot lugng du trit luc ddy dé phong nhiing
truong hop tau phéi lam viéc trong nhitng diéu kién ning hon thong thuong. D&
lam theo huéng nay can xdc dinh day da cdc y&u t6 mdi trudng dnh huéng dén sic
can vo tau va tau néi chung trong cac diéu kién lam viéc. Stc cdn bd sung nay, tic la
stic cdn ngoai gid tri di tinh cho than tau tinh trong diéu kién 1y tuéng, dugc dua
vao dudng cong sic cdn ngay trong giai doan thiét k& may ddy. Két quad thong ké
cho biét, stc cin gan thém theo dang nay phai dat 20% - 30%R. Nhu vay, khi thiét ké&
chan vit cdnh ¢§ dinh, chan vit nay phdi lam viéc trong nhiing diéu kién “ndng”
hon nhiéu so v6i diéu kién thuc ma né phdi ganh chiu trong nhiing chuyén thi
dau tién. Diéu chic chén 13, khi da thiét k& cho ch& dd “ndng” chan vit khong thé
ddy tau chay nhanh nhat trong chuyén thit mic diu né van st dung diy da cong suit
may chinh va quay & tan suat dinh mdc. Ciing chan vit 4y khi lam viéc trong ché& do
thuc, “nhe” hon diéu kién tinh todn, vi du trong nhiing chuyén khai thac dau tién vé
tau con lang, hoidc khai thac trén tuyén duong it séng, gio, dong chay... stc can vo tau
nhé hon gia tri tinh toén, toc do tau c6 kha ning 16n hon téc do thi. Trong khi khai
thac trong diéu kién “ndng” gan nhu tinh todn, chan vit tau vin da kha niang dua
tau tién véi van téc khong thua van toc thi. Cach 1am nay phu hop cho céc tau
trang bi may diesel. So d6 hoat dong chan vit dang thi hai nay duge trinh bay tai
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hinh 6.16. Trén do6 thi nay, cdc duong cong trinh bay luc ddy chan vit T = flv) xay
dung cho ché& d6 momen quay cia mdy M, tai ché do dinh mic, n - vong quay dinh
muc may chinh.

Quan hé giita may chinh - v6 tau - chan vit

V6i may diesel, momen quay mdy c6 thé tao ra trong mdi vong quay cta truc
co phu thudc vao 4p luc buong dot nhién liéu, va momen nay khong phu thudc vao
s6 vong quay mdy. Theo cdch dé cong suidt may diesel bing tich clia momen quay
va van toc quay sé 1a ham tuyén tinh cda téc do quay n. Trong hé toa do toc do
quay n va cong sudt mdy, do 16n cdc dudng cong sudt phu thudce vao gid tri momen
quay tai ch& do0 dang lam viéc cia mdy. Trong hé théng do metric cong thic tinh
cong sudt may c6 dang:

P:M-(GOn)

62 tinh bang (PS) (6.37)

trong d6: M - momen quay clia mdy, tinh bang kG- -m
n - toc do quay, tinh bang vong/gidy.
Mit khac, &€ quay dugc trong nuéc v6i tan suadt quay n, chan vit cAn momen
quay @, do may cép, tinh theo céng thec:

Q = K, -pn’D° (6.38)

Nhu ching ta c6 dip tim hiéu dic tinh chan vit, hé s6 Kg cia chan vit phu
thudc vao dd xodn cia cdnh, cu thé hon phu thudc vao ti 1& H/D, vao hé s toc do
tién J = V,/nD va cédc yéu td khic.

Vé6i truong hop J = const, khi H/D tang, hé s6 K tang.

V6i chan vit c6 ti 1& buéc xodn khong déi H/D = const, tai van toc tién J, = 0,
K dat gid tri 16n nh4t, sau d6 khi J ting, hé s6 momen nay gidm dan cho dén 0
nhu da trinh bay tai sdch “Ly thuyét tau” da dan.

Chan vit theo ché dé chay tu do

Theo ché& d chay tu do (free running), dé chi 6 ché& do nay, chan vit tiép nhan
cong suit do mdy chinh c4dp ¢ ché d9 dinh mic, khi momen quay mdy dang & ché
do dinh mic, vong quay mdy dinh mdc, tao luc ddy 16n nhat, thidng sic cdn vé
tau, dua tau tién v6i vAn t6C Upne mae nhanh nhat. Thong thuong diéu kién lam
viée cda tau duge chon khi thiét k& chan vit theo ché& do chay tu do 1a diéu kién
trung binh theo théng ké. Stc cdn tau dugc xdc dinh trong diéu kién tiéu chudn
d6. Cac hé s6 danh huéng dén hiéu suit chan vit nhu hé sé dong theo, luc hat tinh
theo tinh trang cia tau tai diéu kién tiéu chuén.

Trong pham vi téc dd tau ti 0 dén toc do khai thic cong sudt ma mdy chinh
c6 thé cap cho chan vit doc trén dudng dic tinh ngoai ciia mdy. Cong sudt mdy
trong giai doan nay c6 thé xét nhu ham ti 1é thuan véi vong quay mdy chinh. Sau
khi dat cédc gid tri dinh mic (diém P trén d6 thi hinh 6.17), cong sudt mdy phuc
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tung dudng diéu khién, theo d6 vong quay khong vuot qud giéi han cho phép.
Trong trudng hgp nay, chan vit lam viéc theo ché do n = const, trong khi cong
sudt duge cAp nhé hon cong suat dinh muec.

Truong hop tau phdi lam viéc trong diéu kién ndng hon, vi du khi di ngugc
dong nuéc, khi séng va gié trén bién 16n hon gid tri tinh todn ban dAu..., dudng
cong sidc can clia tau tdng nhanh hon so véi diéu kién tiéu chudn, chan vit phai
thay déi ché do lam viéc. Piém lam viéc 6n dinh cta chan vit bi doi dén diém B
trén do6 thi, tai day chan vit chi c6 thé nhan cong suat thap hon dinh miec, con
vong quay mday lén nhat trong diéu kién nay sé nhé hon gid tri dinh mic. Vong
quay chan vit tuong Ung véi vong quay nay clia mdy sé& la vong quay dé chan vit
lam viéc trong diéu kién ning tai.

Truong hop tau khai thdc trong nhiing diéu kién thudn loi, vi du khi nhe tai,
tau chay xu6i dong nudc, xudi gi6 hodc bién khong séng, gié..., chan vit lam viéc
theo ché& do n = const véi gia tri n dinh muc. Khai thac ¢ ché do nay, chan vit
khong doi héi duge cAp di 100% cong sudt song van dap dng dugc doi héi thuc té.

Quan hé giita m4y chinh, ngudn cdp ning luong, va chan vit tau - ngudn tiéu
thu ning lugng c6 thé thay ré trén hinh 6.17.

MAY CHINH I/
P
B
BHP N
cf"\GJ
@ 7
C
S 2
o
Q7 8 °
c
. n (vong/giay)

Hinh 6.17 Quan hé gitia mdy - vé - chdn vit trong thiét ké chdn vit theo ché dé chay tu do
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Thu tuc thiét ké chan vit theo ché do chay tw do, duong kinh chan vit
khéng bi han cheé:

- Chuén bi dif liéu vé may tau, vé tau.

- Can thiét c6 dudng cong stc cdn vé tau R = fiVs), tinh theo cdc phuong phap

dua do tin cay,

- Thong tin can thiét vé mdy chinh: cong suat dinh mic BHP, tin suit quay

ing véi truong hop cong suat lién tuc, 16n nhat clia m4dy,

- Thong tin vé hé truc tau: kiéu hop s6, ti s truyén,

- Céc hé s6 lién quan dén tdc dong qua lai gitia v6 tau va chan vit.

Thong sé cdn gidi:

- Thong s6 hinh hoc chan vit: D, H/D, a,, n,.

- Téc dd tau 16n nhat.

Trong trudng hgp nay thuan tién hon cd néu dung d6 thi Taylor B,-& hodc do
thi Papmiel Ko-J d€ xdc dinh chan vit t6i uu. Thd tu tién hanh theo phuong phdp
thtr 1an lugt nhu sau.

Gia s, v6i mdy chinh da chon, v6i ¢& tau da c6, khi lip chan vit véi s6 canh
da dinh, tau c6 thé khai théc it nh4t tai van téc V; nao d6. Gid tri V; khong nhat
thiét phai sat thuc t& trong 1an chon dau tién. Tu V; bit d4u tinh gid tri cta Bp
theo cong thic dang dugc st dung, vi du trong hé thong do Anh - My c6 thé st
dung cong thic:

Bp:%. Fp (6.39)
U, \ VU

trong d6: N = 60n; Pj, - cong sudt dan dén chan vit; v, - van tdc tién cda tau.

a

V; thay vao vi tri v, khi tinh.

4
HD

Hinh 6.18 St dung do thi Bp-6 (trdi) va dé thi Papmiel (phdi)
Khi st dung d6 thi Papmiel cdc don vi do déu dung theo hé metric, Kn tinh

theo cong thic K™, :UTP.4/U_P. Trong cong thic nay V; thay vao vi tri v, khi bat
n PD

dau tinh.
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V6i van toc dd chon tién hanh tinh cédc dic trung hinh hoc theo thi tu:
Trong hé théng B,-6:
- Tim gid tri t61 uu cua § trén dudng toi uu &, = f (Bp);

- T biéu thic &= N-D
v

xac dinh duong kinh chan vit D.

a
- Trén d6 thi doc gid tri cia H/D = f (Bp, §) va n, = F (Bp, d);
- Tinh luc d4y cia chan vit.

Qua trinh trén dugc minh hoa tai hinh 6.18a.

Trong hé théng doé thi Papmiel:

- Tim gid tri t6i uu cua J trén dudong toi uu J,,; = f (Kn);

d v . .
- Ti biéu thic J = pD x4c dinh dudng kinh chan vit D.
n .

- Trén do6 thi doc gid tri cia H/D = f (Kn, J) van, = F (Kn, J);
- Tinh luc d4y cia chan vit.
Qua trinh trén dugc minh hoa tai hinh 6.18b.

Bang 6.4 Thiét ké chan vit theo ché dé chay tu do

Dua vao dé thi Taylor Dua vao dé thi Papmiel
Ky hiéu & cong thuc Pon vi Ky hiéu & cong thuc Pon vi
Vs HL/h Vs HL/h
Va=Vs(1-w) HL/h Vp =0,5144Vs(1 - m/s
60n -
Bp= — K'n= 4—
P=Vve va \/ P
6opt =1(Bp) - ‘Jopt =HK"'n)
= (0,94 + 0,96) - Sopt e 1 J
(0,94 +0,96) °P!
D 0:305V,8 m =P m
60n J-n
H - 11,936 R,
—=1,(Bp,s Kg=—ooD
D 2( p ) Q p,nst
=f;,(Bp, &) - H
o TP 5 =WKa)
_ 75-Pyn, kG np = 3, KQ)
0,515-V,
Te=T(1-1) kG T:75~F’an kG
A

Te=T(1-1) kG
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So sanh luc ddy T tir két qud tinh véi stc cdn vé tau tai van toc Vi
AT = luc ddly ciia chdn vit — suc cdn R = f (V)

Néu gid tri tuyét doi cha AT dG nhd, c6 thé coi da chon dugc chan vit théa
man yéu cau va duge phép ding phép tinh. Truong hop AT con mang gid tri 16n
vé phia 4m hay duong, cin tié€p tuc phép thi bang cich ting hoidc gidm toc do
mot lugng AV dé€ chuyén tir V; sang vi tri V,. Céc phép tinh tiép tuc cho Vy va néu
can tiép tuc V3, Vy... dén khi dat tiéu chudn vé sai s6 da dé ra.

So d6 thiét k& dua vao d6 thi Taylor trinh bay bén trdi, con dua theo do thi
Papmiel trinh bay bén phai hinh 6.18.

6.4 TOC DO TGI HAN VA TOC DO KINH TE cUA TAU

Khi thiét k& tau ché hang, tau khach ching ta c¢6 géng dat gid tri hé s Cp
16n nh4t, trong diéu kién c6 thé dugc. Trong diéu kién L.B.T cda tau khong ddi,
Cp 16n dua lai 16n, kha ning ché hang cta tau 16n theo. Tuy nhién, khi hé s6 Cp
16n 1én kéo theo hién tugng ting cong sudt mdy chinh, mdy phu, c6 khd ning lam
giam tinh kinh t€& cta tau.

Ngoai hé s6 ddy than tau, nhiéu tham s khdc lién quan than tau tham gia
vao viéc thay déi sic cdn vé tau va theo d6 thay ddi cong sudt can thiét cho hoat
dong clhia tau. Nhitng tham s6 c6 tdc dong 16n c6 thé ké dén 1a vi tri tdm ndi doc
tau, ty 1& chiéu dai va chiéu rong tau, hé sé day lang tru, vi tri méit cit 16n nhat
cda tau.... Thé hién thay ddi stc cdn hodc cong sudt mdy d4y tau ching ta sé xét
tréen duong cong sidc cdn hodc dudng cong sudt can thiét cho mdy ddy tau. Céc
dudng cong nay trén cac tau khdac nhau déu c6 dic tinh chung, bit dau tir gia tri
nhat dinh cda van toc tau, stc can tau ting rat nhanh khi tidng van téc. V6i tau
diy, hé s6 Cp 16n, buéc ngoit nay xdy ra 6 vung van toc thap. Piém x4y ra buéc
ngodt, tinh bang van téc tuyét déi hay van toc tuong d6i (s6” Froude), ching ta goi
la d6 1a van toc gi6i han.

St dung céc cong thic tinh sic cdn di dé cap ching ta c6 thé khai quat dudng
cong suc can vo tau dang R = f{lv) nhu sau.

Cong thic tinh stdc cdn vé tau khong cé chi tiét 16i c6 thé biéu dién dang ham
bac cao hon 2 clia van toc tau, tuy thuoc ché do khai thac:

Ry =Kw*** (6.40)
Stic can vé tau ciing céc chi tiét 16i c6 dang tuong tu R,z = Kyv* 5.

Cong sudt can thiét dé mdy ddy hoat dong trong nhiing diéu kién viia néu sé
c6 dang:

P,=K°"" (6.41)
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Trong ba céng thic cudi cdc hé s6 K, j = 1, 2, 3 néu rd d9 16n géc dudng tié€p
tuyén dén duong cong. Trong cd ba cong
thic miéu ta duong cong sic can hodc cong R}
sudt can thiét, theo ham v - van toc tau d6
ching ta c6 thé xac dinh dugc gid tri v ma
sau d6 dudng cong tidng nhanh. Van téc
vira xdc dinh goi 1a van toc giéi han.

Mot trong nhing cach xdc dinh véan
téc giéi han dang dugc dung véi do tin cay
cao 1a tim cdch xdc dinh giao diém cta hai
tiép tuyén dén duong cong sic can tau, nhu
thé hién tai hinh 6.19. Hé s6 stc cdn dudc
tinh theo cong thc.

VCI'

Hinh 6.19 Téc d6 gidi han

3 R s Fn
1/2)pav”  C)?

Cp (6.42)

trong d6: p - mat d6 nude; A - dién tich mat uét.

6.5 DU TRO CONG SUAT. HE SO SU DUNG TOC PO

Van téc khai thac cia tau thong thuong dugc xdc dinh véi lugng nhé hon van
toc giéi han. Véi van téc nhé hon giéi han, chi phi nang lugng dé ddy tau sé
khong qua 16n. Theo y kién ciia nhiing nha nghién ctu tau chau Au, van téc khai
thac nén nhé hon giéi han khodng tir 0,5+1 HL/h. Theo y kién cua J. Kent va
Van Lammeren van toc khai thac tau chay chadm nén la:

v =v,— 1,0, HL/h
con véi tau nhanh cong thic cudi tré thanh:
v =uv,— 0,5, HL/h

Néu xem xét van toc dang sd Froude, quan hé tuong tu s& nhu sau: véi tau
chay cham Fn/Fn., = 0,93 khi Fn =0,18 va Fn/Fn., = 0,97 khi Fn = 0,25.

Tai day ching ta cAn lam quen véi tiéu chuidn dinh van téc kinh t& theo cach
phét biéu cia Troost'®. Van téc kinh t& dugce coi 1a van téc cda tau trén nude tinh
v, tinh cho cédc diéu kién khai thdc trung binh, tai ch& d¢ si dung hét 80% cong
suat may chinh. Cong thic ctia Troost c6 dang

P
208 _ (U )t (6.43)
P Ustill

Trong cong thic vy, dung chi van téc tau trén nude tinh. Cong thic trén day
dugc hiéu du6i dang sau, néu trong thanh phan biéu thiic vé& trai chi chda sic can,
trong d6 Rog - stic cdn tau khi st dung 80% cong sudt may ddy tau.

® Troost L., “A Simplified Method for Preminary Powering of Single-Screw Merchant Ships”, SNAME, 1957, Vol 105
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R
08 _ (B3 (6.44)
R Ustill
Nhan xét sau day ctia Troost c6 y nghia 16n khi chon van téc kinh té& cho tau.
Trong pham vi van toc dat tu 0,9v. dén v,, v, - van téc kinh té&, sic cdn tau ting it
nh4t theo ham bac 2,5, diéu nay c6 nghia rang, v6i v* = 0,9v, cong suédt can thiét
chi chiém mot ty 1é khiém ton
P * *
350,69 (6.45)
P v
Né6i cach khac khi van téc trong pham vi dang dé cap chi ting thém 10%,
cong sudt can thiét phai dat 1/0,69 = 1,45 lan.

6.6 DUONG HINH TAU

Duong hinh tau dnh huéng quyét dinh dén sdc cdn v6 tau ldce tau chay trong
nudc. Mit khac duong hinh tau déng vai tro 16n cho tinh di bién cta tau, ddm bao
tau hoat dong ém, an toan.
6.6.1 Phan bo dién tich cac mit suon doc tau

Phan b6 nay dnh huéng truc ti€p dén sic can tau va bé tri khong gian toan
tau trong thiét k&. Phan bo nay thuong c6 dang gan giong hinh thang, canh d4ay
do chiéu dai tau quyét dinh, d doéc hai canh bén quyét dinh phan bé dién tich
suon khu vue 14i tau va mii tau. Chiéu dai canh trén ctia hinh miéu ta chiéu dai
doan tru khu vuc gitta tau. Né&u ky hiéu chiéu dai doan 14i L;, chiéu dai doan mii
Ly, chiéu dai doan gitta Lp, ching ta c6 thé viét:

L=L;+Lp+ Ly (6.46)

Céc chiéu dai trén trong thuc t& dugc xét nhu ham cta hé s6 diy thé tich Cg.
Mbt trong nhiing phan bo chiéu dai ap dung cho tau van tai di bién c6 dang nhu tai
hinh 6.20.

0.81 0,321 0,4401 0,2401 0750
0.80 0,325 \ 0,435 0,240 07737
0.79 0,335 \ 0,420 0,245 0’732
0'78 0,335 \ 0.390 0,255 0718
0’77 0,37 \ 0,370 0,260 0702
o7 0,385 \| o34 | o270 0702
o7s [ [080] T "\[" 083 % [T/~ fozs0lu | .
074 0,390 0,315 |  lozss 0628
ora 0,395 0,295 0,310 0.785
072 0,400 0,270 0,330 0.825
e 0,410 '
Eore , 0,230 / 0,360 0,808 T
0,420 \ o200 [/ 0,390
0,70 0905 .
0,430 \ otes  V 0,400 J
068 0,440 \ / 0,435 0942 3
0,68 - 9.125 : 0,909
067 0,450 \oos / 0,450 1000
066 0,465 \o.08/ 0,475 1,002
0,65 \/

0,1 0,2 03 04 & 06 07 0.8 0.9

Hinh 6.20
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Gia tri trinh bay tai hinh &ap A ka .
dung cho tau véi ty 16 L/B = 7. axe |

Tau chay nhanh chiéu dai doan 2\ | ; | TN\
gitta s& ngin, tham chi c6 khi mat M\“ 3 \
hin doan Lp trong phan bd, va tam o, Lp/2 [0 X % L, 20
thé tich phan chim lui xa vé sau. - L -

Duong phan bo dién tich sudn Hinh 6.21

doc tau, c6 dang thuong gip nhu hinh tiép theo.

Tir phan bé trén ching ta dé dang tinh tdm cda thé tich phin chim, gi6i han
béi chinh dudng cong nay. TaAm ndi phan chim, véi tau chay chidm nim trudc méit
cat giffa tau, v6i tau chay nhanh, lui vé sau.

Vé6i phan b6 xdc dinh c6 thé tinh chiéu dai 6ng tru, trén co sé phuong trinh
thé tich.

V-Cp-L.B.T=LE%

B-T-Cy, (6.45)

L+x L-B-T-Cg
2 B-T-Cy
Viriang L + x = 2L-Cp, c6 thé thay
x=2L-Cp—L=L (2Cp-1) (6.47)
Tam cia binh hanh, so véi dudng co ban tinh cho trudng hop dang dé cap:
Ay (L+2x) Ay (L+2L(2Cp -1); Ay 4Cp -1
vg =M _ M 1= (6.48)
3 (L+x) 3 L+L((2Cp-1) 3 2Cp

Dién tich sudn cho loat tau tiéu chudn Taylor dugc gi6i thiéu tai hinh 6.22.

~L-Cp (6.46)

o, - ¢ gl
- 61 - ")// J T
90 6 T
“F - = //
A 7
// //7
70 7 /,/
3 7|
. - ///
. NP -
60 —L- B
,,/ ;/2 //// /
pyd B'/2 %
50 2D 5
“ 1/2 )
V 1
40 5 p
L1 7 ®
1 P
30
P B A
/ 1 / /
20 %< ) 1
L—=1" ‘{/ 9 1/2/(
10 //,,"” /‘4”'91/2 %/‘
o o e
ol bocb--b--b-T

044 048 052 056 060 064 068 072 078 080 C,
Hinh 6.22 Dién tich suon tau thudc seri Taylor
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Trong cdc hinh tiép theo, ching ta khdo sdt dién tich sudn tau mét chan vit
(H.6.23) va tau hai chan vit (H.6.24) dugc Lap cong bo, dua vao két qua tha
nghiém tai bé thit Wageningen. Ban doc luu y, trong cdc do thi ctia Lap, dudng
dién tich suon mii 1a ham cta hé s6 diy ling tru mii Cpr, duong dién tich suon
phan 14i phu thudc vao hé s6 Cpa Cdc hé s6 dang nay dugc trinh bay ro tai cdc
trang ké tiép.

saiyaviy; S
0 é \g/ // ////_ 075
ST ! oo}
Biiririey M}
oeog / // 1/ *YS_Z’} 1,;60 ;
| E 0,20 4,46 /'o,_go{__'ééo jﬁoo

A, /Am

Hinh 6.23 Dién tich suon tau moét chdn vit
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Hinh 6.24 Dién tich suon tau hai chdn vit
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Chung ta tht xem xét mot vai mau duong hinh
tau da duge thit nghiém trong thuc té&. Tai hinh 6.25,
gi6i thiéu bo tri dién tich sudon phan mii, ba dang 1
khédc nhau cho tau van tai. Puong 1 déc trung phan
b6 “diéu hoa”, duong 3 c6 do “I6m” ddang ké & phan
gin tru mii, duong 2 trung binh céng cta hai dudng
dang ké. Puong 1 4p dung cho tau chay cham véi s6
Froude trong khodang 0,21+0,22. Tau chay nhanh hon MO TAU
thuong st dung duong dang 2 véi do 16i khong 16n
14m. Tau chay nhanh vé6i Fn > 0,3 c6 thé dung duong
dang 1 hoéc 2.

¢, = 0,672

w N

Hinh 6.25

Pudng nuée dung trén tau ciing c6 dang bién thién gin giong dudng phan bo
dién tich sudn dang dé cap, c6 nghia c6 dudng cong déu, dudng 16i, 16m... Pudng
cong déu dung cho tau chay cham. Pudng nuéc c6 dd bép 16n tai khu vuc mii dung
cho tau chay nhanh, nhim tréanh hién tugng ting ap luc tai khu vuc nay.

Dé gidm sic can vé tau cé thé si dung cic dang dudng nuéc sau day. Véi
Fn < 0,16 dung duong nuéc “16i”, Fn = 0,16+0,19 duong “diéu hoa”, Fn = 0,19+0,22
duong “lom”, Fn = 0,22+0,32 duong “lom viia phdi” con v6i tau nhanh hon Fn > 0,32
st dung duong dang diéu hoa.

Géc ré nuéc tic géc miii tai duong nude c6 anh huéng khong nhé dén sic can
tau. Véi tau do béo 16n, chay cham géc ché nuée, tinh cho mdi man, dat t6i giéi han
32+36°. Gbc nay chi con lai chiing 6+8° trén tau chay nhanh, khi Fn = 0,30+0,32.
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Hinh 6.26 Géc ré nuéc miii duong nudce thiét ké
Dang dudng suon tau, giong nhu cdc dic trung khéc, c6 anh huéng khong chi
dén tinh di bién cda tau ma ci sdc cdn vé tau. Tai hinh 6.27 ching ta c6 thé phan
biét bon dang dudng sudn tau van tai cia moé hinh SSPA.
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Hinh 6.27 Duong suon tau vdn tdi thuéc seri SSPA

Tit hinh vé, c6 thé phan biét suon hinh chit

V, suon chit U va cadc suon trung gian gitta hai

kiéu d6. Tai phan miii, sudn chit V tuong tng véi

dang dudng nuéc 16i hodc dang dudng nude diéu

hoa, ching ta via dé cap. Sudon chit U di lién véi
hé duong nudc dang 16m.

Suon dang chit V c¢6 tdc dung gidm b6t bién

do lac doc trén séng va nhu vay lam cho van téc

tau it bi ton that khi di trén séng. Hinh 6.28 Cdc 16 miii tiéu biéu

Tau van tdi ngay nay, thuong st dung suon
dang chit U ho#c chit V trung binh tai phan mii. Tau ven bién c¢6 sudon ¢ khu vuc
mii dang loe rong G phia trén. Tau danh c4, ngugc v4i tau van tai, st dung sudn
chit V tai khu vuc dang dé cap. Mot nguyén tic chung dang dugc cdc tau dp dung
la phai ddm bdo d6 nd rong phia trén cdc sudn mii nhim trdnh nuéc ddnh vao
khu vuc nay cta boong. Sudn bat dau nd ti dudng nudc thiét k&, dat gia tri 16n
nh4t tai mép boong.

Tau hién dai séng miii tai khu vuc trén duong nuéc thiét k& nghiéng nhiéu vé
phia truée. G6c nghiéng nay dat dén 15+30°.

Hinh 6.29 gigi thiéu 16 miai va 16 14i tau van tai seri SSPA.
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Hinh 6.29
Trén tau van tai nguoi ta st dung hai dang vom duéi khdac nhau. Dang vom
du6i kinh dién di lién véi dudi tau dang tuan duong, con trén tiu mdéi déng sau
nay vom dudi uu tién cho viéc bo tri vach dudi vat.
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Hinh 6.30 Puong hinh tau phdn sau va vom dudi tau vén tdi
Yéu cau co ban d6i v6i vom ldi 1a, khodng khéng phdi dd rong nhim tao
thuan loi cho bé tri chan vit tau. Khe hd giita cdc cdnh chan vit dén thanh v6 tau
trong khu vuc nay phadi ddm bdo di rong nhim tranh cac hién tugng tich lyc lam
chan dong vom dudi va chan dong tau. Cac tiéu chuidn co ban nguoi thiét ké& phai
tudn theo dugc gidi thiéu tai hinh 6.31.

A=0,15D E=0,08D /0,087
B=0,10D
C=0,08D

Hinh 6.31 Vom duéi tau va cdc khe hé b6 tri chén vit
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Vach duéi tau da cé nhiéu
déi thay trong qua trinh phéat
trién. St dung vach dudi hgp ly
lam gidm sidc can tau, lam téng
dién tich phan boong sau tau,
tang dién tich st dung, tao
thudn lgi cho nguoi lam viéc
trén tau va khach di tau. Vach
dudi tau hién dai c¢6 dang khac
v6i cdc tau déng trudc day. Néu
truéc day tau chay cham chi su
dung dang dudi tudn duong,
ngay nay tau van tai chay khong

Hinh 6.32
Vdch transom dnh hudng dén chiéu dai do cia tau

nhanh dén tau chay nhanh dang s dung vich dudi vat nhe vé trude. Tu chuyén
mon trong tiéng Anh goi day 1a transom, viét tit T. Nho c6 méit transom, dong
chdy sau tau khong bi dang cao, ning luong chi cho viéc dang nudc ngoai y muén

nay dudc cit gidm.

C6 mat vach dudi transom lam cho viéc tach dong qui tu chung quanh né, va
nhu vay vo tinh hay c6 ¥ ching ta da kéo dai chiéu dai hitu hiéu cla tau.

V6i cdc tau chay nhanh, chiéu chim ctia vdach dudi nén tinh theo cong thic do

Sauders dé nghi’

FnH=

=4,0+5,0 (6.49)

P

Hinh 6.33 Vich dudi (transom) ctia tau vdn tdi

Néu nhan Fny khoang 4,5, cong thic tinh A7 c6 dang:

u2

hr =300

(6.50)

Cé6 thé st dung cong thic sau day khi tinh chiéu chim va chiéu rong vach dudi

dang transom:

Hy > 0,25T;

Br >(0,8 -0,9)B (6.51)

* Sauders H.E., “Hydrodynamics in Ship Design”, NY, 1957
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Hinh 6.34 gi6i thiéu qud trinh chuyén dich tir duéi kiéu kinh dién (dudi tau
tuan duong) sang dudi tau hién dai (vach dudi T vat vé sau). Tau dugc gidi thiéu
tai hinh dai L,, = 165m, rong B = 23,60m, chiéu cao H = 14,0m, chiéu chim tau
T = 9,34m, lugng chiém nuéc D = 20500 tdn. Md hinh tau dugc thit nghiém tai
Schiffbau-Versuchsanstalt, Rostock (Germany).
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Hinh 6.34 Duéi tudn duong (duong lién) va transom (duong roi)

Mot s6 gidi phdp dung dudi tau transom cho cdc tau chay nhanh trong quan
su dugc gidi thiéu ti€p nhu tai liéu tham khao.

Nhiing tau nhd, chay nhanh sé& dugc tim hiéu trong chuyén dé riéng, tai day
ching ta c6 thé d&€ y dén phan 1l4i dic trung nhém tau nay. Phan 16n tau nhém
nay st dung transom duéi nhiéu hinh thic khiac nhau. Cé thé thay ré, hinh ddng
transom cua tau thuyén nhé diat “nguoc” v6i transom tau van tdi, canh dué6i vach
duéi tau nhé thuong 16n hon canh trén. Trén tau van tdi, hinh anh nay dugc dao
lai. Hinh du6i trinh bay mot s6 duong hinh xudng chay nhanh dugc déng trong
nhiing ndm nam muoi.
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5=0,531 L=310,01t T T—

B = 0,060 B= 2951t
¢=0618 T= 95ft
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5=0515 = L=2328 1t
B=0,784 B =268ft
¢=0,667 T=1091t
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p=0,652 B/T = 3,06 0.08L
¢=0,608

Hinh 6.35 Vom ldi va transom trén tau chién tiéu biéu
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Hinh 6.36 Duong hinh xuéng nhé, chay nhanh tiéu biéu

6.6.2 St dung mii hinh “béng dén tron” trén tau

Kinh nghiém st dung miii tau dang didc biét nay cho th4y, khi lip thiét bi
nay lén tau, sdc cdn tau gidm khi tau lam viéc 6 mién téc do Fn = 0,25+0,35. Van
toc tai d6 mii la thudong nay mang lai hiéu qua 16n nhat suy ra tir cach dién gidi
tréen 1a Fn = 0,3. Tuy nhién cin néi cho rd, s6 liéu dang dé cap chi 4p dung cho
phan 16n tau chi khong phai cho tat cd. C6 nhitng trudng hop, tau chay trong khu
vue dang néu, mic dau mii tau cé trang bi “béng dén”, sdc cdn tau van rat 1én,
tdc dung cia vat la nay khong c6 néu khong néi cé truong hop ngugc lai. Mit
khdc, rdt nhiéu tau chay cham véi Fn < 0,25 khi ¢6 mit “béng den” nay, stc cin
gidam ddang ké.

C4u hinh cta thiét bi la nay rdt da dang. Bon kiéu trong ho nay dugc trinh
bay tai hinh 6.37.

Tai liéu phan nay dugc trich tir bai bdo ding trén tap chi Schiffbauforschung ®,
xuat ban nim 1968 tai Germany. Bon dang thong dung cé thé ké ra sau day:

g Ong tru tron hay con goi didu xi ga, chiéu dai tir 0 dén gidi han nhat dinh.

g Hinh giot nuéc, 4p dung cho mot s6 sudn phia mii.

g Hinh qua 1é

g Mii tau dang Mayer.

8 Hahnel G. und Labels K.H., “Systematische Widerstandsuntersuchungen fur schnelle Frachtschiffe mit und ohne
Bugwulst”, Schiffbauforschung, N 3-4, 1968
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a) 6ng tru tron (diéu xi ga); b) Giot nudce; c) Qud lé;

Hinh 6.37 Bén dang ddc trung két cdu miii
d) Kiéu Mayer SV
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Hinh 6.38 Duong suon ly thuyét tau cung “béng den tron”

Hinh 6.39 Puong hinh tau vdn tdi
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Duong hinh tau cung két cdu mii dang dic biét dang néu dugc trinh bay day
dd tai cdc hinh tiép theo. Hinh 6.38 gidi thiéu dudng sudn ly thuyét tau khach
dugc thi nghiém tir nhiing nam gita thé ky XX. Hinh 6.39 gidi thiéu duong hinh
tau van tai “Oriental Queen” dai 148m.

Chiing ta quay lai van dé thiét ké& két cau dac biét nay. Kich thuéc dic trung

clia “béng den”, “giot nudc” hay “qud lé” dugc thé hién qua cdc dai lugng
Hé s6 dién tich qua lé, tinh bing ty 1& giitta dién tich méit cit ngang as, qua

mit tiéu biéu clia né véi dién tich mit cdt gitta tau Ay.

=— 6.52
4, (6.52)
Do nghiéng duong phan bé dién tich sudon khu vuc miii tau
po A Ap (6.53)
Ay - Ap

v6i: A; - dién tich doc trén dudng tiép tuyén dén dudng phan bé dién tich sudn
Ar - dién tich suon doc tai tru trude.
Céch x4c dinh £ va ¢ dugc minh hoa tai hinh 6.40 tiép theo.

Pudng dién tich

Tiép tuyén dén

B
A A Busng dién tich
C [
A >
Y
1,36 1,20
1,00{ 0,94 . .
TIEP TUYEN 7
DY ¥ Ei
Qi6
Y \F‘(
I EF BD FP
t=—=0,16;t=—=1,43
ac 218t=5p
b)

Hinh 6.40 Cdch xdc dinh fuva t
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Nhiing dé xuat chon f va ¢ t6i uu duge gi6i thiéu ti€p theo nhu tai lidu tham
khdo lic thiét ké&. Theo tong két cia Lindblad nén chon f trong vung gach chéo
tai hinh 6.41. Trong khi d6 hé s6 ¢ theo dudng ddt quiang cung hinh.
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Hinh 6.41 Chon hé s6 f va t tuy thudc vao sé froude
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Hinh 6.42 Chon hé sé f va t theo Lindblad
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Cé thé cin ci dé nghi ctia Dawson dé chon f va ¢, nhu tai hinh 6.43.
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Hinh 6.43 D6 thi Dawson
Dudng hinh cia cdc két cdu dic biét duge trinh bay tai cdc hinh tiép theo.
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Hinh 6.44 Cdu hinh tiéu biéu mii éng tru
Thay d6i luc cdn vé tau khi trang bi 6ng tru nay dugc miéu ta ti€p theo. Téc
dung gidm stc cdn vé tau khi trang bi “béng den” hay “qud 1é”, “giot nudc” c6 thé
thdy qua d6 thi cta Silverleaf va Dawson °, vé trong hé toa do AR/R = f(Fn, Cp).
D6 thi trén hinh 6.45 ding cho truong hop ty 1é dién tich mét cit ngang “qud [é”
v6i dién tich mét sudn 5%. Trong thuc t& st dung d6 thi trén day c6 thé dung cho
pham vi rong hon.

% Silverleaf A. and Dawsond., “Hydrodynamic Design of Merchant Ships for High Speed Operation”, RINA, 1967,
Vol 109
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Hinh 6.45 D6 thi Silverleaf va Dawson

Mot s6 cac duong hinh ctia nhitng “qud [é” tiéu biéu dugc ti€p tuc trinh bay
gitup ban doc phac thdo két cdu riéng cho cdc tau tuong tu. Theo thiét ké cua dai
hoc Michigan (USA) duong hinh miii tau dang gan giong 6ng tru dugc thé hién tai
hinh 6.46.
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Hinh 6.46 Duong hinh mui tau theo thiét ké dai hoc Michigan
Puong hinh miii “qud lé” hay “giot nudc” duge thé hién tai hinh 6.47 va 6.48
da tim dugc ing dung rong rai trén tau hang chay nhanh.
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Hinh 6.47 Duong hinh mii tau R2 Couch va Moss, SNAME 1966
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Hinh 6.48 Duong hinh mii tau R3, Couch va Moss, SNAME 1966
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Cé mat cla mii hinh béng den khi tau tién lam thay ddi truong 4p sudt
quanh khu vuc nay. Miai khdc thudong nay tao ra vung 4p suat thap va xuit hién
phén Ung cua vung 4p suat thap nay vdi séng dp sudt ti mii tau sinh ra theo cach
quen thudc da néu. Hai séng nay c6 thé triét tiéu nhau véi mic d it hodc nhiéu
tuy truong hop cu thé. Trong mién téc do nhat dinh c6é nhiéu khad ning do triét
tiéu dat hiéu qua cao, stc can chung ciia tau c6 mii hinh béng dén tron sé thap
hon tau mii thong thuong. Tuy nhién can néi thém ring, trong mién téc do khac
k&t quéa c6 thé theo chidu huéng nguge lai. Anh hudng clia mii khdc thuong nay
dén stc can tau dugc xem xét du6i nhiéu géc d6 khdc nhau.

- Tao ra vung ap luc thap chung quanh khu vuc mii tau va két qua la tao ra
thanh phan séng mii tau khong trung pha, khdc bién d6 véi séng mii tau binh
thudng, hinh thanh tir tau dang chay. Séng téng hop cia hai thanh phan nay cé
thé 1a ké&t qua cta su triét tiéu 14n nhau, song cé khi su téng hgp nay lam cho
tinh hinh x4u hon thong 1é. Séng miii tau tao ra ti qud trinh trén cé nhiéu kha
niang khéc bién d9, léch pha véi séng dudi, va két qua ctia né lam nhé di séng
tong hop sau tau.

- Thay d6i dudng dong vao tau ngay tai khu vuc mii tau vi su c6 méit cha vat
thé hinh hoc kha 16n nay,

- Thay déi hé s6 dong theo va hé so luc ddy than tau, lam cho hiéu sudt dong
luc cia tau thay déi, va su thay d6i nay cé thé tién theo theo hai chiéu huéng
ngugc nhau.

- Dién tich ti&p xidc v6i nude cta vé tau, trong truong hop tdng quat khi cé
miét vat thé kich thuéc dang ké nay sé 16n hon binh thudng, kéo theo d6 stc can ma
sat sé tang lén.

Thuc t& st dung cho thdy, mii 6ng tru tron hodc c¢é khi mit cit ¢ dang ellip,
dung cho tau chay cham, hé s6 diy than tau 16n, nhu tau dau, tau OBO, véi ty 1é
L/B trong pham vi 6,6+6,5, van tdc tuong déi Fn < 0,20, hé s6 day than tau Cp tir
0,82 trd 1én. Trong nhitng truong hop da ghi nhan dugc, hé s6 sic can tau véi mii
ong tru gidm khodng 5+ 8%.

6.6.3 St dung duong hinh “béng dén” cho phan duéi tau

Muc dich cta viéc trang bi “béng den” hay “qud lé” vao vung dudi tau nhim
ndn dong chdy qua chan vit tau, lam ting hiéu sudt chan vit. Két cau cia “bong
den” phai hai hoa véi vom dudi, v6i cdc thiét bi di lién v6i dudng truc chan vit va
chan vit tau.

“Béng den” ldi dugc goi tuong tu khdi niém “béng den” mui v6i khac biét vé
vi tri dat. Nguoi ta da dit ching tai vom dudi cla tau cd trung binh, tau ché dau
dai L = 168m, lugng chiém nuéc 26000¢. Cach lam tuong tu duge 4p dung cho tau
van tai dai L = 116m, D = 9400¢ da dua lai nhitng két qua kha quan sau:

Hé s6 dong theo ting +5,9%, Stc cdn tau tang +1,0%

Hé s6 luc hit ting +15,4%
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Tuy nhién két qud mang lai la:

Hiéu suat dong luc ting +6,9%
Cong suat mdy tau gidm, cu thé  —5,7%.

Sau trang bi thiét bi vita néu, van téc tau van tdi dang dé cap tang lén 0,25
HL/h, con tau dau néu trén ting 0,35 HL/A.
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Hinh 6.49 “Béng dén” dudi Hinh 6.50 “Béng den déng tam”

“Béng den déng tdm”, tén goi ki€u dudong hinh vom 14i, trong d6 mét so
duong suon phia sau c6 dang cung 6 phin thdp va cdc cung 4y cung cé tam tai
mit doi xing (concentric bulb). Hinh gi6i thiéu dudong hinh dang dic biét nay,
trinh bay trong tap chi RINA tir 1969 .

Piac diém cha co cdu didc biét nay la gidm sdc cdn vé tau. Ngudi ta da tién
hanh thi nghiém trén tau van tdi dai L = 130m, D = 13040t hé s6 day Cz = 0,8
14p loai két cdu dong tdm nay va ghi nhian két qud sau. Tai van téc thap
Fn = 0,18 stc cdn vé tau gidm 1,7%. Nhiing thi nghiém ti€p theo trén nhiéu tau
c6 thé ghi nhan nhiing gia tri trung binh can cho thiét ké& sau. Hé s6 dong theo
gidam dén 2%, hé sé luc hiut c6 thé gidm dén 4%, trong khi d6 hiéu sudt dong luc
tang thém khoang 2,5%.

6.6.4 Tam ndi than tau LCB. Hé s6 day than tau Cp va hé sd day ling tru Cp

1- Hoanh d¢ tam néi phan chim than tau LCB

Tam néi tinh cho phan chim than tau duge ky hiéu trong tai liéu nay 1a LCB,
tinh theo ty 1é phan tram so v6i chiéu dai tau. Pai lugng dang dé cap dic trung
cho phan b6 lugng chiém nudc doc tau, anh hudng rat 16n dén sidc cin tau chay
cham va tau chay véi van toc trung binh.

1 Dawson J., Thomson G.R., “Model Experiments with Stern Variations of a 0,80 Block Coefficient Form”, RINA,
Vol 99
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Dich chuyén tdm néi vé truéc tau lam cho sdc cdn séng ting lén song lai
gidm stc cdn hinh ddng (siéc cdn xody). Nguge lai dua tAm ndi 1ui vé sau tau gidm
stc cdn séng. Pat tam ndi ding vi tri c6 thé lam cho sic cdn tau nhé nhat.

Thuc t& khai thac va két qud nghién ciu déu cho thay, vi tri t6i uu cia tdm
ndi phu thudc chi yéu vao van téc tau va hé so day ling tru than tau. Mot s6 ty 1&
kich thuéc chinh than tau gdy dnh huéng dén viéc xdc dinh vi tri t8i uu tAm néi.

Vi tri tdm néi trong moi trudng hgp phai dugc xét trong quan hé véi hé s
diy than tau. Theo ¥ kién chia rdat nhiéu nha nghién ctu tau, chiéu dai t6i wu tAm
néi dugc trinh bay tai hinh 6.51 va hinh 6.52.

Tai hinh, nhiing vong tron nhd ddnh d4u cdc diém ma nhing nha nghién ctu
riéng 1 da khuyén cédo st dung. Hinh bén phai trinh bay d6 thi cta Lindblad giip
xdc dinh vi tri tAm ndi thich hgp cho tau chay cham. Vi du st dung doé thi dang
nay cé thé nhu sau: v6i tau c6 Cpz = 0,71, khai thdc 6 van toc tuong doi
Fn = 0,208, ching ta c6 thé th4y khi chon tdm néi nim tai vi tri LCB = 1,6% stic
can sé dat gid tri minimum. Trudng hgp van toc ting dén Fn = 0,216 toa do
LCB = 0,8%, v6i Fn = 0,2, tot nhat chon LCB = 2,2%.

Bang du6i day gidi thiéu mot vai két qud nghién ciu ctia Dawson vé do ting
stc can tau ven bién véi ty 1é chiéu dai trén chiéu rong tau L/B = 6.

Cs 0,65 0,7 0,75
Fn 0,26 0,23 0,20
LCB t6i uu, % -1,3 +1,3 +1,7

Nhitng cong thic xdc dinh vi tri t6i uu tdm ndi dung trong thiét k& kha da
dang. Mot s6 trong rat nhiéu cong thic gitp ngudi thiét k& nhanh chéng tim gia
tri thich hgp cho LCB dugc trinh bay tiép theo.

Cong thac Troost LCB = 0,0175-Cp — 0,01.

Cong thic suy dién tir d6 thi cia bé thit Wageningen c6 dang:

7 Cy 0,65

Véi Cs > 0,65: LCB =0,022[sin(
2 0,15

)+0,5] (6.54)
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Vi Cp < 0,65: LCB = o,on[m(%%) +1

Duong b trén @b thi duge ham héa dang LCB = 0,12 (Cz - 0,63) + 0,01

] (6.55)

2- Hé s6 day than tau Cp

Hé s6 diy thé tich Cp va tiép dé hé sé day lang tru Cp déng vai trd quan
trong hang d4u khi ddnh gid sdc cdn than tau. Cong thic gitp xdc dinh hé sé Cp
khi thiét k& thuong dugc xay dung dang ham bac nh4t clia van téc tuong doi.

Cg=a-b-Fn (6.56)

Theo y kién cdc nha nghién ctu tir thé ky truée a = 1,05 va b = 1,68 cho tau
van tdi mot chan vit. Véi tau hai chan vit can tidng hé s6 nay thém lugng 0,01. Vi
ring hé s6 a 4nh huéng ngay dién tién dudng cong sic cdn, ban than né ciing 1a
ham cta van téc.

Fn 0,150 0,180 0,210 0,240 0,270 0,300

a 1,040 1,045 1,050 1,060 1,070 1,080

Cong thic quy gia trén day hién nay da té ra lac hau. Tuy nhién khi thiét ké&
tau van tdi, chay cham coéng thic con c6 chd ting dung. Cong thic dung cho tau
van tdi ngay nay nhu sau:

Cp = 0,992 — 0,501Fn — 3,915 - Fn? (6.57)
Trong pham vi Fn = 0,20+0,28 céng thic sau c6 chd ting dung
Cp =1,214+2,36Fn (6.58)

Nhiing cong thic khic dang dung trong linh vuc thiét k& tau dugc xem xét
tiép sau day.
S [\

N
0,82 \\
078 AN
N2
0,74 AN}
\\
0,70 :
N\ |2
3/\ -
0,66 N\
0,62 \%
0,58 \\

N
0,50 \\
0,14 0,16 0,18 0,20 0,22 0,24 026 0,28 0,30 Fn

0,54

Hinh 6.53 Quan hé giia Cg va Fn
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Vé6i tau khong dai 1d4m, chimng 120m chiéu dai, chay cham, dudng hinh truyén
thong va tau chd hang chay nhanh cé trang bi mii “gqud lé”, cong thic tinh Cp
thich hop sé la

Cs
hoéc Csp

1,23 - 2,44Fn + 0,14(10Fn - 2,3)? v6i Fn = 0,16+0,30 (6.59)
0,50 + 2,44Fn + 0,50 exp(-80 + 35)Fn? (6.60)

Cg
0,86 N\

0,82

0,78

0,74

0,70

0,66

0,62

0,58

0,54

0,50

0,46
0,12 0,16 0,20 0,24 0,28 0,32 0,36 0,40 0,44 0,48 0,52 0,56 Fn

Hinh 6.54 Quan hé giita Cg va Fn
Tau khai théc 6 van téc tuong d6i Fn = 0,3+0,6
~0,425+0,025

Cg Fnll4

(6.61)

Tau khdch

Cong thic xac dinh hé s6 day than tau dung cho tau khach theo thong ké sé
nim trong pham vi sau day:

Vé6i Fn = 0,25+0,35: Cp =0,77+0,78Fn (6.62)
Vé6i Fn = 0,20+0,30: Cg = 0,218/Fn®* (6.63)
Két qua tinh theo hai cong thic cudi duge gidi thiéu tai bang tiép theo.

S6 Froude Fn 0,240 0,250 0,260 0,270 0,280 0,290 0,300

Cong thuc (6.62) 0,583 0,575 0,567 0,559 0,555 0,552 0,536
Cong thic (6.63) 0,636 0,618 0,599 0,581 0,572 0,568 0,539
3- Hé sé day lang tru Cp
Trong pham vi han dinh cta than tau Cg > 0,615 va Cp > 0,632, v4i tau chay
cham Fn < 0,255 hé s6 day ling tru Cp dugc xdc dinh theo cong thic kinh nghiém
Cp=1,214 — 2,32Fn + 0,133 (10Fn — 2,3)
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Trong pham vi han dinh nhu vita dé cap Cp > 0,615 va Cp > 0,632, vé6i tau
chay & van toc trung binh Fn > 0,255 hé s day lang tru Cp dugc x4c dinh theo cong
thuc kinh nghiém

Cp=1,174 - 2,15Fn + 0,123(10Fn — 2,3)® (6.64)
V6i tau c6 hé sd day thé tich 16n Cz > 0,74 cong thic tinh Cp sé 1a
Cp=1,214 - 2,32Fn (6.65)
c, NN

P

0,82 A\
A\

0,78

SEERIE\\

3 \\ 2

0,66 \ /

’ X e

0,62 \i\\ —4____ _;[_____
7

0,58 \\~/ / / ] 7

0,54 ‘\\\ /',/ 6

0812 0,16 0,20 024 028 0,32 036 040 0,44 0,48 052 056 Fn
Hinh 6.55 Quan hé giga C, va Fn
Céc tau khai thac ¢ van toc khong nhd, Fn = 0,30+0,42 nén chon hé s6 day
lang tru theo bang sau:
Fn 0,300 0,320 0,340 0,360 0,380 0,400 0,420
Cp 0,577 0,574 0,572 0,578 0,588 0,599 0,610
D6 thi tiép theo gidi thiéu cach chon Cp, tuy thudc nguvi dé xuat hodc tuy vao
kiéu tau. Gid tri cla hé s6 ling tru dugc xét dusi dang ham cta van toc tuong doi
Fn. Trén d6 thi tai hinh 6.55 duong 1 tinh theo cong thiic Saunders, dudng 2 theo
Taylor, dudng 3 theo cong thic (6.64) (6.65), dudng 4 danh cho tau véi hé s6 day
16n, duong 5 dung cho tau v6i hé s6 day 16n véi trang bi mii 16i dang 6ng tru,
duong 6 dung cho tau khach, duong 7 la gia tri trung binh, dudng 8 tinh theo
cong thac Troost Cp = 1,155 — 2,07Fn.

6.6.5 Vi tri suon 16n nhat. Hinh ddng phan l4i, phan miii tau

Trén cdc tau van tai véi hé s6 day lang tru mic trung binh Cp = 0,61+0,65 va
Cz = 0,60+0,65, khai thac & van téc Fn = 0,26+0,27, méit cit 16n nhat (day nhat)
cia tau thudng nim tai vi tri gitta duong nuéc, hay c6 thé hiéu ¢ gitta tau. Trén
cac tau hé s day 16n, Cp = 0,80, 6ng tru c6 khi dai dén 30+40% chiéu dai tau, con
v6i tau c6 Cp tir 0,85 tré lén chiéu dai tuong doi nay dat dén 40:45%. Trong
nhiing trudng hop nhu vy, mét cit 16n nhat cta tau bi doi vé trude, phan sau cia
tau thanh thodt hon gitp vao viéc gidm stc cdn. Mit cit gitta ong tru, dong thoi
l1a m#t cdt 16n nhat ndm tru6c midship ti 4:5%. V6i tau chay nhanh hon,
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Fn = 0,26+0,30, mat cit nay lui vé sau ntia khodng sudn ly thuyét, tic vao khodng
2,5% chiéu dai tau. Véi tau khai thac ¢ ché do Fn > 0,30 sudn nay lui vé sau cd
mot khodng sudn, tic 5% chiéu dai tau. M6 hinh tau thudc seri “64” ' dua mat cit
16n nh4t dén vi tri 10% tinh tit midship.

CB P SN
0,80 Y Z 075N\ N o \

WA N
0,75 Y7 74 0,70 N \>\
0,70 ////3 2 0.65 1 l: ° \
794 | AN
0,65 // 0,60

1
0,60V 0,55

0 0,1 0,2 03 04 [ 0,42 0,44 0,46 0,48 0,50 0,52 X,
Hinh 6.56 Chiéu dai 6ng tru Hinh 6.57 Téam 6ng tru

0,85 T

0,80F 7
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y
% / o,7o§ (PFA//A/

}..
|
|

+1

20,85

////';EGFH / 0,80 T
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37/ .
£ 2 % 40,7
7 7| 7 1070
4 E ////Dé‘i/ ]
055 06 06507 Q75 0,8 0asl L ]

/ 7 7~ L 20,65
/ ! i 0,60

Fdee o b b 30,55
0,55 060 0,65 0,70 0,75 0,80
Pc »

Hinh 6.58 D6 thi ciia Lap

1 Xem giai thich thém trong “Stc cdn vé tau”, NXB Pai hoc Quéc gia Tp Hd Chi Minh, 2000.
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Trudng hop méit cidt 16n nhat bi doi vé sau hodc ddy 1én trudc so v6i mit giita
tau, suon midship, hé s6 day thé tich va hé sé day liang tru toan tau khong con
thich hop cho viéc tinh todn, can thiét xdc dinh hai hé sé trén cho hai phan riéng
nhau, gdbm phan miii va phan 14i, tinh tif mét cit 16n nhat. Néu ky hiéu chiéu dai
phan mii Ly, chiéu dai phan con lai Ly, cac hé sé day dugce tinh nhu sau:

Phan miii (fore)

v
C :—F > C :—F 6.66
BF =B L, “PFTC, BT Ly (6.66)
Phan 14i (aft)
Cpr=—TA v Cpy-——Va (6.67)
ATBT.L, A~C, BT L,

Theo y kién cia Lap thudoc bé thit Wageningen, cac hé s6 day ling tru phin
miii v phan l4i tau nén nim trong pham vi, xdc dinh ti dé thi sau (H.6.58).
Quan hé gitta chiéu dai va thé tich phan trude va phan sau phai la:
V=Vs+ Vg (6.68)
L=Lj+ Ly (6.69)
Tir d6 c6 thé tinh tiép:

_Cpa+Chr

Cpr,+C
Cp = _LpatlpF

va Cp = (6.70)
2
hay la: Cpa + Cpr=2Cp
Cpa + Cpr =2Cp
Trong trudng hop cu thé nay sé gia hai hé s6 trén dugc hiéu la:
ACpr = Cpr— Cp; ACprp = Cpr— Cp
ACpa = Cga— Cp; ACpy = Cpa — Cp
Vi ring: ACpr = ACpa = ACp ; ACpr = ACpa = ACp
Cong thic tinh gia tdng hé so suy ra tir dan dit trén:
2ACp = Cpr— Cpa
2ACp = Cpr— Cpa
Diéu ching ta quan tdm, quan hé gitta LCB cla tau vdi s6 gia cla hé s6 day
ling tru dugc thé hién bing biéu thiec:

ACp=K-LCB (6.71)
Hé so6 K thay déi theo su bién thién cta chinh Cp. Khi Cp thay d6i tu 0,5+1,

theo qui luat _ 6 K thay d6i tir 3=2 ; tir 2+2,4 theo L
4-1/Cp 4+1/Cp

Vi gia tri trung binh Cp = 0,75, K = 2,25.
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Cong thic xac dinh hé s6 diy phan mii va phan lai duge viét lai nhu sau:
Cpr=Cp+K-LCB (6.72)
Cpa=Cp—- K-LCB (6.73)
1- Hé sé day mdt cdt giita tau Cy
V6i tau van tdi, chay chdm va trung binh hé sé Cj dugc tinh trong quan hé
vdi cdc hé s6 Cg va Cp
N&u Cp < 0,615 va Cp < 0,632

Cy = 0,813 + 0,267 Cp; (6.74)
Cy = 0,786 + 0,303 C,; (6.75)
Cp = 0,089 + 0,267 Cp;

Néu Cp > 0,615 va Cp > 0,632
Cy = 0,928 + 0,080 Cg; (6.76)
Cy = 0,924 + 0,084 C,; (6.77)
Cp = 0,044 + 0,952 Cp; (6.78)

Truong hop Cp > 0,8: Cy = 0,992

2- Tau chay nhanh

Theo téng két ctia Saunders, hé s6 Cy cho tau chay nhanh sé la:
Fn 0,340 0,380 0,420 0,460 0,50+0,60
Cu 0,925 0,875 0,825 0,800 0,790

3- Vé mdt cdt midship

Thong 1é mét gitta tau cua tau van tai duge xdy dung ti hai duong vudng goéc
v6i boong va néi véi dudng ddy bing cung tron tai hong. Ban kinh héng R tinh tu
biéu thiic quen thudc sau:

la
BT 2 a2
1+

B”_ T

1+2 4
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la
s 1-Cy--2

va tir d6 R~ _1 2T (6.79)
BT 2 0.215- %

6.6.6 Quan hé gita kich thuéc chinh cia tau véi hé sd day
C4c cong thic xac dinh kich thuéc chinh cua tau duge sit dung trong thiét ké&
c6 thé qui vé dang quan hé tuyén tinh sau:
L=aB-c (6.80)
B=aT +c; (6.81)

Vé6i tau van tdi va tau khach ching ta cé thé doc cac gid tri danh cho céc
hing s6 a, ¢ ti tai liéu thong ké.

Theo Saunders a = 9,0 va ¢ = 35,7 £ 5,0. (6.82)
Theo Benford a=9,0; c¢=35,7+16,0 (6.58)
Va a1 =2,0; c1=2,1+(4,0;2,1)

Cén ci vao dif lieu thong ké cédc tau truyén thong cé thé xac lap cdc dudng
cong miéu td quan hé giita cdc ty 1é kich thuéc chinh véi ban than chiéu dai tau.

L _g 061
b (6.84)
——4,20L7V'8
T

Tau dau chiéu dai tir 150m tré lén cé kich thude nidm trong pham vi sau:
£=@ va §=0,533L+1,50 (6.85)
B 14 T 100

Ty 1& L/B danh cho tau chay nhanh, nhu ching ta di thdy nidm trong khodng
9+10.
LB

/{_
—
7,6 ° ) o o/ /o
720" sl —T | o
! o
/ /?;_( o 0/0//
6.8 .
/ ° o {
6,4 —5l_ —|
6, 9//0
110 120 130 140 150 160 170 180 190 200 210 220 L
Hinh 6.59
Nhiing cong thic x4c dinh hé s6 C,, dugc tong két nhu sau:
C, =082 Cy + 0,247 (6.86)

Véi tau c6 mii “gud lé” hé sé nay nén dugc tinh theo cong thic:

C, =0,82 Cp + 0,240 (6.87)
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D6 thi sau gitp ban doc xdc dinh hé sé C,, theo dé xudt céc tac gid chuyén
nghién ciu vé thiét k& tau. Trén doé thi, dudng 1- Lindblad; 2- Moor; 3- Bronikov.

CM

R
0,86 %,’ = ;;}Aé%‘
0,82 {/— - %%}&
078 /y%\%}&% B,9RA

A
- BN
074 . 4 ’:@@% 50"
0,70 Mgggg&&\
,<<<<\

0,66
0,56 0,58 0,60 0,62 0,64 0,66 0,68 0,70 0,72 0,74 0,76 0,78 0,80 Cp

Hinh 6.60 D6 thi xdc dinh hé sé Cy
6.6.7 Puong hinh giy khic

Pac trung cia duong hinh dang nay la thay vi xay dung duong cong cho céac
sudn tau ngudi ta thay vao dé cdc sudn ndi bang cac doan thing. Khdi niém duong
hinh gdy khic dugc hiéu theo cédc cach khong trung nhau. Chiing ta coi sudn tau
do cédc doan thing néi véi nhau la dudng gy khic, ngudi Nga trong cdc tai liéu
chinh thuc coi day la “duong hinh vé gidn don”, ngudi Anh goi la “straight framed
ship”. Puong hinh dang nay dugc dung trong mot s6 trudng hop cu thé nham phat
huy thé manh cia né la dé ché tao va nhanh chéng dua san phdm vao khai théc.
Khong la 1dm néu ching ta nhé riang, vao thoi chién tranh thé& giéi thd nhat
ngudi ta ché& tao sd lugng 16n tau véi dudng hinh giy khiic nhim bu vao ton that
do cudc chién.

Tai hinh 6.61 gi6i thiéu duong hinh nguyén mau tau ddnh ca bing nghé lu6i
kéo ra doi ti nhitng ndm hai muoi — ba muoi thé ky XX. Kich thudc chinh cta
trawler néu tai day nhu sau: L = 49,0m; B = 9,0m; T = 3,82m; V = 960m?®; hé s¢
diy thé tich Cp = 0,57.
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Hinh 6.61 Tau ddanh cd ludi kéo
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TU nguyén mau trén day ngudi ta tién hanh “don gidn héa” dudng hinh, ché&
bién dudng hinh dang cong ma ngudi Viét Nam ching ta goi dudng hinh “vé dua”
thanh duong hinh dang gdy khic. Pudng hinh dang sau dugc trinh bay phia phai
cung hinh. Piéu quan tdm hang dau cia ngudi thiét k& 1a sdc cdn vé tau cha hai
kiéu duong hinh nay. Két qud thi nghiém mé hinh dua vao dudng hinh nguyén
mau (1)- “vé dua” va (2)- duong gdy khic, cho phép ching ta rit ra nhitng két
luan so by. Cong sudt kéo can thiét cho tau, sic ngua, duge gi6i thiéu tai bang.

Van toc tau v (HL/h) 8 9 10 11

Tau s6 1 80 139 225 331
Tau s6 2 71 124 217 338

Thay d6i cong sudt, % -11,3-10,8-3,6 +2,1

Co thé thay rang trong pham vi van toc nho, v = 10+10,5 HL/h (Fn = 0,234+0,246)
stc cdn vé tau tinh cho hai tau trén khéng cach xa nhau nhiéu.

Tau van tdi bién ciing dugc cdi bién duong hinh theo huéng dang dé cap. Theo
tai liéu dang tai trong tap chi RINA cua UK, Vol 106, 1964, tai UK nguoi ta da
thi nghiém cdi bién vé tau van tai véi kich thuée chinh L = 121,9m; B = 17,07Tm
va T = 7,11m, lugng chiém nuéc D = 10540¢, hé s6 day Cp = 0,712 sang dudng
hinh giy khic. Phuong 4n dau mang tén phuong én B (tau B), dudng hinh dugc bo
tri hop 1y nham tao dudng hinh méi tuy gy khic song trén co ban rat gidn dudng
hinh cii. Phuong 4n C (tau C) va tiép d6 phuong dn D (tau D) tién hanh theo
huéng “don gidn hon nita” dudng hinh, s6 duong giy khic doc tau dugec gidm
thiéu, s6 doan thing c4u thanh dudng sudn it hon. K&t qua thi da cung cdp nhiing
tin tdc can cho thiét ké.
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Hinh 6.62 Tau vdn tdi nguyén mdu (bén trdi) va cdi bién (bén phdi)

Tau thiét k& theo phuong 4n B, khi chay véi van toc Fn = 0,214 stc cdn gidm
2,9% so v6i tau vé dua nguyén mau. Tuy nhién, thiét ké theo phuong én C va D
mang lai két qua khong kha quan, suc can tang 5,3% cho C va 50,3% néu theo D.
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Ciing tau trén khi khai thac § mén nude 16n hon, cu thé T = 7,59m, sic cidn
tau A va B x4ap xi, con tau C va D ting thém dén 9% va 56,5% tuong Ung.

Tir thuc té& trén c6 thé dua ra y kién, véi tau c6 hé sé day thé tich tir trung
binh tré 1én, chon dudng hinh giy khic thay cho duong hinh truyén théng nhim
muc dich gidm b6t chi phi sdn xudt va d4dy nhanh tién d¢ ché tao. Pham vi st
dung cta kiéu dudng hinh han ché cho cdc tau chay véi van téc chadm va trung
binh.

Nhu tai liéu tham khdo nhitng hinh tiép theo gi6i thiéu ba dudng hinh tiéu
biéu cho tau séng, thiét k& theo dang dudng giy khic.

a) b)
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Hinh 6.63 Duong hinh gdy khiic tau séng
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Chuong 7

THIET KE BAN VE LY THUYET

7.1 VE DUONG PHAN BO DIEN TiCH MAT SUGN

7.1.1 Phan bé dién tich mit suon

Dién tich suon tinh dén dudng nudc R

(g ~ ~ N . A e q ‘5 (P ’
thiét k& dugc trinh bay dudng phan bo — —
doc chiéu dai tau. Puong phan bé tiéu

biéu c¢6 dang nhu tai hinh 7.1. Hinh 7.1 - ‘
Pudng phan b6 dién tich sudn ti€u

Sma=BBT

-

Theo cdch phan bé nay, cdc hé so
day Cg va Cp dugce tinh theo cdch sau

" BTLg * CyBTLg
Phan l4i Cpa= Va_, Cp o __Va_ (7.2)
4 BTL, 4 CyBTL,

Nhu da dé cap trong cdc chuong truéc, dudng phan bo dién tich nay dugc vé
theo nhiéu cach khdc nhau nhim ddm bdo cdc yéu cau thiét k& dit ra tir trude.
Trong thuc t&, c6 thé xay dung dudong phan bo nay theo luat hinh thang hoic hinh
ti gidc, théa man diéu kién cdac hé s6 Cp Cp phan mii, phan 14i viia néu nim
trong giéi han da dinh. TAm néi tau LCB trong cdc thiét k& nay cidn thiét nim
ding vi tri da tinh toan. Phuong phap hinh thang va phuong phap dung cac hinh
ti giac xay dudng phan bo dién tich duge gidi thiéu tai hinh 7.2 va hinh 7.3.

2(1-00)Ly 2oLy | oL | 20-0)Ls oala OeLe
] 1

BBT
8,BT .
B

La L LA I—F

Hinh 7.2 Hinh 7.3
Dudng phan bs dién tich sudn thuc t& sé duge vé theo nhiéu cach thich hop.
Chiing ta thi tim hiéu hai cdch lam kinh dién, vé duong phan bd trén co sé hai
cach lam trinh bay tai hinh 7.2 va hinh 7.3.
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Trong cach thi nh4t, ching ta cin xdc dinh chiéu dai tru trong nia than tau
dang xét, vi du ntra phia mii. Tir hinh 7.4 c¢6 thé thay
Vy=CprBTLyp=CyBTLp — 1/2 CyBT(Ly - x) (7.3)
Tu do x=(2Cpr-1) Ly (7.4)
Nhiém vu con lai ctia ngudi thiét k& 1a vé duong bing nét rdi gan véi duong
gy khiic ACF, sao cho dién tich phdn méit phang nam giita dudng sidp vé véi ACF
bang nhau. Néi cach khéac téng dién tich han ché& béi dudng sip vé véi ACF bang
khong.

X4

X Lrga Len
A ——~~§\ C /// A \\\\C ///
< ~
- N\ 01 - A C1
e A\ e N\
e L\ PR \
- - \}
- -
- b\ -
- -

- N - \
- N - N
O F (0] F
Le Le
Hinh 7.4

Céch thd hai, dua theo mo hinh biéu dién tai hinh 7.4, trong trudng hop nay
x1 = Cpp.Lp. Nguyén tdc ddm bdo can bang dién tich vita néu dugc dp dung vao
day khi vé dudng cong sat véi duong giy khic AC.F.

Trong diéu kién hién dai, nén s dung dit liéu do cac bé thi cung cdp khi
thiét k& duong dién tich mit sudn. Tai liéu duge phé bién rong, c6 do tin cay cao
thuong dugc bé thit Wageningen (Netherlands) cong bd. Mot trong cdc tai liéu dé
dugc ghi lai du6i dang bang 7.1.

Bang 7.1 Dién tich suon phén ldi

Cea AP Y2 1 1% 2 2% 3 4 5
0,60 0,020 0,081 0,203 0,347 0,513 0,674 0,809 0,961 1,0
0,62 0,022 0,09 0,223 0,379 0,552 0,713 0,840 0,970 1,0
0,64 0,026 0,102 0,248 0,416 0,592 0,752 0,869 0,976 1,0
0,66 0,031 0,115 0,275 0,454 0,632 0,788 0,894 0,981 1,0
0,68 0,036 0,131 0,308 0,496 0,672 0,82 0,915 0,985 1,0
0,70 0,042 0,150 0,343 0,541 0,713 0,850 0,932 0,988 1,0
0,72 0,048 0,171 0,381 0,586 0,753 0,877 0,946 0,991 1,0
0,74 0,054 0,195 0,423 0,632 0,792 0,900 0,956 0,992 1,0
0,76 0,06 0,222 0,470 0,680 0,833 0,92 0,963 0,993 1,0
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Bang 7.2 Dién tich suon phdn mii

Cer 5 6 7 7% 8 8% 9 9% FP
0,60 1,0 0,961 0,809 0,674 0,513 0,347 0,204 0,090 -
0,62 1,0 0,97 0,84 0,713 0,552 0,379 0,223 0,10

0,64 1,0 0,976 0,869 0,752 0,592 0,416 0,248 0,112 -
0,66 1,0 0,981 0,894 0,788 0,632 0,454 0,275 0,126 -
0,68 1,0 0,985 0,915 0,820 0,672 0,496 0,308 0,144 -
0,70 1,0 0,988 0,932 0,850 0,713 0,541 0,343 0,165 -
0,72 1,0 0,991 0,946 0,877 0,753 0,586 0,381 0,187 -
0,74 1,0 0,992 0,956 0,90 0,792 0,632 0,423 0,213 -
0,76 1,0 0,993 0,963 0,920 0,833 0,680 0,470 0,241 -

7.1.2 Vé dudng nudc thiét ké

Can dé y dén géc miii dudng nuéc khi thist k&. Véi tau van tdi chay véi van
toc trung binh, chiéu dai éng tru 16n hon 25%L c6 thé chon cac gi tri sau day cho:

Goéc gitta tiép tuyén dudng nudc tai mii véi dudng tam doc:
0,75 0,78

Heé s6 lang tru

Géc, tinh bang °

27

30

V6i tau chay nhanh céc gid tri trén thay d6i theo cach sau:
0,65 0,70

Heé s6 lang tru

Géc, tinh bang °

18

12

Phu thuoc vao sé Froude, géc miii thay déi theo badng sau:

Fn
Goéc

0,196 0,204 0,214 0,231 0,252 0,277 0,314

18

16

14

12

10

8

6

Nia chiéu rong duong nuée, tinh cho dudng nude thiét k& theo mau tau dang

dé cap c6 dang.

Bang 7.3 Nua chiéu réong duong nudc phdén ldi

Cea AP Y2 1 1% 2 2% 3 4 5

0,60 0,140 0,323 0,50 0,65 0,776 0,868 0,931 0,991 1,0
0,62 0,153 0,347 0,527 0,677 0,80 0,886 0,943 0,993 1,0
0,64 0,169 0,370 0,553 0,704 0,826 0,903 0,953 0,995 1,0
0,66 0,187 0,397 0,582 0,733 0,849 0,921 0,963 0,997 1,0
0,68 0,208 0,425 0,614 0,762 0,873 0,936 0,973 0,998 1,0
0,70 0,234 0,458 0,649 0,793 0,896 0,950 0,98 0,999 1,0
0,72 0,26 0,494 0,686 0,823 0,917 0,962 0,987 1,0 1,0
0,74 0,29 0,536 0,726 0,856 0,938 0,972 0,992 1,0 1,0
0,76 0,32 0,583 0,768 0,890 0,958 0,98 0,995 1,0 1,0
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Bang 7.4 Niia chiéu réong duong nudc phdn mii

Corr 5 6 7 7% 8 8% 9 9% FP
0,60 1,0 0,971 0,842 0,731 0,595 0,439 0,267 0,112
0,62 1,0 0,977 0,868 0,767 0,633 0,471 0,290 0,125
0,64 1,0 0,983 0,893 0,802 0,671 0,505 0,316 0,139
0,66 1,0 0,987 0,915 0,834 0,71 0,542 0,347 0,155
0,68 1,0 0,991 0,935 0,865 0,748 0,581 0,379 0,175
0,70 1,0 0,994 0,950 0,891 0,787 0,622 0,417 0,199
0,72 1,0 0,997 0,962 0,915 0,823 0,665 0,459 0,227
0,74 1,0 0,999 0,972 0,938 0,856 0,711 0,503 0,259
0,76 1,0 1,0 0,98 0,958 0,89 0,759 0,553 0,239 0

7.1.3 V€ suon tau

Sudn tau trong so d6 nay da dugc han ché& vé chiéu rong tai dudng nudc thiét
ké& va dién tich suon. Tai sudn thit m cé thé xdc dinh dién tich sudn a, tit phan bo
theo bang 7.3 va 7.4. C6 thé tim ndia dudng sudn tuong duong cho suon chit nhat sau:

ax
=X 7.5
Y oT (7.5)

Tich s cia toa do via xdc dinh véi chiéu chim tau T chinh 1a 1/2 dién tich
sudn thd m nhu da dé cap. Trén hinh 7.5 dién tich d6 dugc biéu dién tai hinh chit
nhat ABCD. Tai dudng nuéc thiét k&, v6i nita dudng nudc sudn thi m xac dinh tir
bang, vé khodng ciach AE. C6 ging vé duong cong tu B dén E, cat CD tai F véi
diéu kién dién tich hinh CEF bing dién tich FDB. Bang cdch d6 ching ta nhan
dugc dudng cong suon tau tai suon tha m.

y , y
A Co  oE |WLK A c E_ WLK
CA v 19
i T
| H /
T A : T
! MF G
1 .7
) / A0 /
B B/2 D B B/2 P

Hinh 7.5

Cach vé khac, trinh bay tai phia phai hinh tao thuén 1gi cho nguti thuc hién.

Nghé thuat ctia phuong phdp nay nim 6 chd, tao ra hai hinh chit nhat cé6 dién
tich bang nhau, cung c6 chung hai canh AB va AE. Hai hinh chi nhat c6 mét
mang chung ACFH, con hai hinh chit nhat riéng 18 HBDF va CFGE phai bing
nhau. Pudng néi cdc dinh BF va FE sé 1a duong vién ddm bdo cho dién tich hinh
bén canh ABFE bang dién tich a,/2 via néu. Pudng suon tau thd m dudgc vé men
theo duong giy khic BFE, theo cich néu trén. Hinh 7.6 tiép theo trinh bay céach
xt ly uyén chuyén hon khi vé suon tau.



180 CHUONG 7

[
I

Kq
1/2B
i | F g
| )
| %
| ~ D —
= ' x
1 * N\ =
yany
o Hie A
H gi i
1
U

Jwe

fo(2)

ji
%
z
L
o)
Hinh 7.6 Hinh 7.7 Phuong phdp tia

7.1.4 Phuong phap tia Paplenko

Phuong phdp mang tinh lich s, c6 tng dung trong nganh déng tau duge tom
tadt dusi day giip ban doc hinh dung nhitng khé khin khi vé dudng hinh tau.
Nguyén 1y vé theo phuong phdp tia thé hién tai hinh 7.7, trich tir sdch gido khoa
xudt ban tai Nga [1]. Trong hinh, phin trén biéu dién cdc tia, phan duéi la
chuyén héa tia thanh suon tau. Cdc sudn ly thuyét dugc biéu dién dang tia, xuit
phét tir O’, cdc dudng nudc 1a nhitng doan thing bit dau tir A, P.. Sudn tiét dién
16n nhat thanh doan O’A. N6i cdc diém ciat dudng nude véi O’A c6 thé xdc dinh
biéu thic gidi tich trinh bay sudn tiét dién 16n nhat f,(z). Khodng céch giita cdc
dudng thdng O’K’ va AE sé biang ntta chiéu rong tau tai dudng nudc thiét ké.

bCB

Theo c4dch lam cta Paplenko, biéu thic xdc dinh mit vé tau c6 dang

f,(2)
Ag(x)

gtg(ﬁ,o A)

(7.6)
1+

Qui trinh vé& duong hinh theo phuong phdp nay it nhit phai nhu sau:

a) Xay dung dudng phan bé dién tich suon,

b) X4y dung dudong nudc thiét ké,

c¢) Xay dung cédc sudn vung miii va 14i v6i dién tich xdc dinh, chiéu rong xac
dinh, theo cach da néu,

d) Vé cdc tia dudng nudc thiét ké& theo kiéu lam Paplenko dé xuit, céc tia
suon. Panh dau cdc diém cat tia sudn véi cdc dudng nuée,

e) Chuyén chiéu rong tau tir bdn vé tia sang ban vé can lap.
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Hinh 7.8 Vé duong hinh tau theo cdch ciia Paplenko

‘0 A A, A

Hinh ti€p theo gi6i thiéu két qua vé dudng hinh tau theo phuong phdp tia,
thuc hién khi thiét ké& tau van tdi. Phuong phdp nay dugc st dung ¢6 hiéu qua cho
dén nhiing niam giita thé ky XX. Ngay nay, khi da tich lidy dugc nhiéu kinh
nghiém vé tau, véi dit liéu thu duge tir thuc t& khai thac va st dung tau kha phong
pht, phuong phéap thong ké va ti€p d6 tu dong hoéa tinh todn, thi€t k& vo tau da
thay thé& hau hét cong viéc mo mam ma ngudi vé phai thuc hién trong khi vé tia.
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1- Thiét ké duong hinh tau theo tau mau

Céch lam c6 1& don gidn va thuan tién la giit nguyén cédc hé s§ day than tau,
chi thay d6i cdc ty lé kich thu6c trong pham vi yéu cau.

Theo cdch nay nguvi thiét k& phai tuan thi cac hé sé déong dang sau

- Chiéu dai tau AL _L
LO

A N B
- Chiéu rong tau Ag=—
BO

LN ~ * A N N T

- Chiéu cao hodc chiéu chim tau Ap =T
o

Trong thiét k&, can gilf nguyén gia tri tif tau mau cho céc dai lugng khong thi
nguyén C,, Cp, Cy, Cp va LCB tinh bing % trong khi thay d6i cdc quan hé L/B,
B/T, LIT va cd hé s6 L/V3. Can d€ y dén chi ti€t nhé, khi thu nhé L/B cta tau,
dai lugng lién quan cin xem xét k¥ 1a géc ré nu6c tai mii.

2- Thay déi tam néi tau

Thay d6i vi tri tAm ndi doc tau bang cdch thay d8i bo tri doan tru gitia tau
nhu da trinh bay trong cac chuong trudc. Phuong phdp thuc hanh c6 thé hoc tu
cdach lam cuta tdc gid ngudi Pdc Schneekluth 2. Theo cdch nay, hiéu chinh vi tri
tam ndi doc tau, dua vao tau mau tién hanh theo cong thic sau:

Véi tau c6 Cy > 0,94.

Hiéu chinh LCB = (Cgr —0,973 Cp — 0,0211)-44 (7.7)

3- Xé dich duong phan bé dién tich dé dam bao gia tri cdan thiét cho Cp

1,0

0,8

0,6

0,4

0,2

0

m Fp

Hinh 7.9 Dich chuyén duong phin b6 dé gii gid tri cia Cp

Theo dé xudt cta Munro-Smith, c6 thé dich chuyén dudng phan bd sang
ngang doan tinh theo biéu thiic:

(1-Cp)(1-Cpp) (7.8)

2 H. Schneekluth “Einige Verfahren und Néiherungsformeln zum Gebrauch beim Linienetwurf’, Schiffstechnik,
1952
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v6i Cp, - hé s6 ddy lidng tru cda tau mau, con Cp- hé s6 dang khéo sat, gid tri cia
né can dugc giit nguyén trong thiét k&, ching ta sé nhan dugc dudng phan bd cho
tau thiét keé.

4- Chuyén dich ngang duong phan bé dién tich

Trudng hop thuong gip khi thiét k&, tAm ndi tau thiét k& khong trung véi
tdm ndi tau mau. P& ddm bdo tAm ndi tau nadm ding vi tri da tinh cin thiét,
chuyén dich ngang dudng cong dién tich suon cta tau. Véi dudng cong miéu ta
dién tich suon cho truée, tAm dién tich hinh nim duéi duong cong dé déng vai tro
tam ndi tau. Nhu vay chuyén dich ngang dudng cong nhim muc dich tao dudng
cong mdi c6 tAm tai vi tri bat budc. Hinh 7.10 trinh bay cdch dich chuyén nay.
Gia st tam dién tich duong cong trudc khi dich chuyén nim tai B céch tru ldi X,,
theo tinh todn tAm néi tau dang thiét k& cdch tru 14i phai la X’s, doan dudng dich
chuyén can thuc hién phai 1a BB’ = X, — X’4. X4y dung tam gidc BB’O, trong d¢
BO vudng géc v6i dudng co ban, con BB’ song song véi dudng cd ban. Tir diém cit
gitta dudng vudng géc véi dudng co bdn, qua vi tri suon ly thuyét ching ta kéo
ngang cho dé&n khi gidp dudng song song canh huyén tam gidc BB’O viia néu, xuat
phat tir chung diém danh dau suon (H.7.10).

-~ -~
- ~
.
, \ N
~
4 ~
/ ~
N

06 7 8 9 95 FP

Y _mo

Hinh 7.10 Chuyén dich ngang duong cong dién tich suon tau

Pudng vé bing nét rdi trén hinh 7.10 sé& 1a dudng can xac dinh.

7.2 DUGNG HINH TU €0 SG GIAI TiCH

Mit ngoai than tau, hay con goi mit vé tau trong thuc t& 1la mit cong 3D.
Miéu td mit cong 3D nay bing cong thic todn va ti€p d6 dung mit cong nay
trong thuc t& 1a viéc phic tap. Hién tai ching ta dd khd ning xi ly nhitng bai
toan hinh hoc dang vé tau 3D, tuy nhién céng viéc nay doi hoéi cong sic va thoi
gian nhiéu. C4ch lam dugc 4p dung rong rai ti lau trong nganh déng tau la ha
bac bai todn hinh hoc khi vé tau. Tau dudc chia ra nhiéu khodng sudon, tai mdi vi
tri clia sudn than tau bi cit bing mit phing song song véi méit cit gita tau,
vudng géc v6i truc doc. V&t cit ctia vé tau trén mat cit tai vi tri sudn goi 1a suon
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tau. Tién hanh xdc dinh dic tinh hinh hoc cta sudn dé trong khong gian 2D. Theo
chiéu cao, tau dugc chia bing nhiéu dudng nudc, mdi mit dudng nuéc cit than tau
theo mot vét goi 1a dudng nuéc. Hinh ddng méi dudng nuéc chi ndm trong mot 14t
cit phidng 2D. Va nhu vay trong thuc t&€ ching ta chi si dung cdc dudng cong
trong 2D dé& miéu td mit vé tau. Yéu cau duy nhat cda hai ho duong truc giao nay
la ching phai gdp nhau, toa d6 cdc nit ma hai ho duong gédp nhau tré thanh toa
do vo tau trong hé toa d6 3D, Oxyz.
Ham parabol dugec Chapman dua ra tir thé ky XVIII ¢6 dang nhu sau:

Y= Y - [1 = ()1 ] (7.9)
Lfor(aft)
trong d6 Yy = B/2 trén dudng nuéc thiét ké;
Lior ofp) - chiéu dai doan mii hodc doan 14i, tuy yéu cau tinh todn;
a - hé s§ day cta cung duong.

Can dé y, parabol Chapman mang ¥ nghia lich s nhiéu hon y nghia st dung
vi trén cung parabol nay chua miéu td dugc diém cdt. Tuy nhién vé6i cdc tau chién
cua thé ky trude vo tau thuong c6 dang parabol Chapman.

Céach ching ta mot thé ky, Taylor ** dd dé ra y tudng thiét k& vé tau bing
todn, theo tha thuat ha bac vira trinh bay trén day.

Céch lam don gidn khi vé vé tau la vé cdc dudng suon va duong nuéc bing
cdc ham gidi tich bac tuy y. Theo Taylor, toa do dudng sudn phan cudi tau van tai
c6 thé miéu td bing ham:

¥ = Yo 1 = ()™ 4 (2] (7.10)
for Lfor
trong d6: yma = B/2; Ly, - chiéu dai doan mii.

Céc hé s6 a, ¢ duge xdc dinh cho mdi kiéu tau, s6 mii m, n chi bac ctia ham.

Trong thuc t&€ day 1a ho dudng parabol cia Chapman ti thé ky trude, nhu da
dugc gi6i thiéu va phan bé sung ctia parabol Taylor.

Néu thay y = 0 tai x = Ly, s&¢ nhan dugc 1 —a +c =0, haylac =a - 1.

Cong thic trén day c6 thé bién thanh:

¥ = Ymaxll— a4 (@ - D) (7.11)
for Lfor
Pao ham cia ham y theo x tinh theo cong thic:
(L Ymax/Lfor) - [am(=2 )1 _(q - D=2 1] (7.12)
dx Lfor 'for
tai x = Ly, dao ham trén day tré thanh:
Ll =18V 4y, = —Ymax [y (g - Dn] (7.13)
dx lx=Lop Lfor

3 D.W. Taylor, “On Ships Form derived by Formulae”, Trans. Soc. Naval Arch. and Marine Engrs, 1903, Vol XI.
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Pao ham bac hai ¢6 dang:

2
4y Ymax [ (im - 1(-E2 ~ (@ - D - D) 2] (7.14)
dx for for for
‘ d%y
Diém udn duge tim tai vi tri 2T 0
x

7.2.1 Puong cong Weinblum

Puong cong do Weinblum dé nghi khodng nhitng ndm hai muoi thé ky XX.
Parabol dang Weinblum nhu sau:

Y = Ymax[1 - a(=2)"].[1 - (=27 (7.15)
for Lfor
Tai x = L, gid tri clia y bing 0, vi vAy mot trong hai biéu thic trong ngoic
phéi bing 0 tai diém tinh. Tai x = Lg,: 1 -a(x/Ls,,)" = 0, va nhu vay a =1.

Biéu thic trén duge viét lai nhu sau:

Y= Y1 = )1 1= (=2 (7.16)
for Lfor
Du6i dang da thidc ham y tré thanh:
y =y [ ()™ — () 4 (X oy (7.17)
Lfor 'for Lfor

Heé s6 day tinh theo cong thic o = A/(Ljy, - Ymax) S8 la:

m c.m
= - 7.18
¢ n+l (m+D(m+n+1) ( )

Pao ham theo x:

9Y __Imax [ Eynt (Xl em 4 )] (7.19)
dx Lfor Lfor for for
: ) o dy
tai x = Ly, géc lugn phia mii Tx c6 dang:
X
_ ymax
toy = -2 (1 —¢) (7.20)
Lfor
Diém uén tim tai vi tri dao ham bac 2 tién t6i khong.
2
LY max [~ D2 4 enln— D)2 — clom + )+ 7+ D)2
dx L fOY‘ for fOY‘ fOI‘

(7.21)
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7.2.2 Ham giai tich theo D. Monceaux

Tu gita thé ky 18, nha déng tau ngudi Phap Moceaux da dua ra gidi thuat cé
tén goi progressique vé dudng hinh tau. Cach lam nay rat dugc ua chudng tai nuée
Nga, va diu thé ky XX Popov (cha), Yakovliev da trién khai thanh phuong phép
hitu hiéu. I.H. Bubnov dé tdm nghién ctu rat kj phuong phap nay, x4c lap nhiing
bang tinh 4p dung cho ham tir bac 1,5 dén 5 phuc vu thiét ké& tau chién va tau dan su.
Parabol trong giai thuat nay c6 dang:

-y
Lfor
Y = Ymax N (7.22)
1+m(=)"
Lfor

Dé dang nhan thdy ring céc dai lugng khéac c6 thé suy ra tir cong thic:

( X )n—l
L
Ay Imax . for 1+m) (7.23)
dx Lfor [1 + m( X )n]2
for
tai x = Lg,, dao ham béc nh4t trd thanh:
ymax n
t =
VL, 1+m
Pao ham béic hai:
, (n-DEE)2 —mn+ D)2

d—g = - Imax (14 m). for for (7.24)
dx L, [1+mCE )P

for
Khi dao ham bac hai tién t6i 0, ching ta c6 thé xdc dinh diém uén. Vi du véi
ham bac 3 diém uén duge tim tif quan hé:
x 1

= - (7.25)
Lfor 3\' 2m
7.2.3 Ham giai tich miéu ta voé tau
Ham gidi tich miéu t4 toa do y vé tau c6 thé dién dat bang tich sau:
—k- Gy [1- (e 7.26
y I 7 (7.26)

Dé& dang nhan thdy ring tai x = 0 va x = L gid tri y = 0. Pao ham cda ham
trén duge tinh theo céng thiec:

&A=y Gn+np) (D) (7.27)
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Gia tri 16n nhat cia y tim tai vi tri dao ham béc 1 bang 0.

x= (). (7.28)
m+np

Goéc lugn phia mii va lai dugec xac dinh cho gia tri dao ham béc 1 tai x = 0 va
x=L.

Mo u6c ctia nhiéu nha nghién cdu tau thiy 14 c6 thé vé vé tau nhd chi mot
hodc nhiéu 1dm 14 hai cong thic gidi tich. Cach lam theo y tuéng nay dep nhu
trong mong. V6i mot cong thic da duge ngudi nao dé ché& sdn, néu mudn c6 vé tau
chién cuc ky hién dai, tau sé& chay cuc ky nhanh trong khi tiéu thu nhién liéu it
nhat, ngudi 4y chi cAn “Gm ba la” 1a sé ra ngay tau chién, con néu muén cé du
thuyén tuyét dep va chay nhanh nh4t, trang bi tién nghi bac nhat, ciing chi can
ra chi thi “hdy ra ngay du thuyén”. Thuc ra uéc mo nay da cé tir thé ky 18 va
ngay nay dang 1a niém kh4t khao ddng ton trong. Tuy nhién nguoi lam cong viéc
thiét k& tau thuc su can gidi quyét vAn dé nay thuc t& hon. Tau chién c¢6 vé khac
xa tau danh c4, con vé du thuyén khong giong vé tau van tdi di bién, do vy ngudi
thiét k& khong thé mong dgi qud nhiéu vao mot hoidc hai cong thiic van ning, ti
cong thic d6 dé ra tat ca cdc vé tau va vo tau ndo cling toi uu.

V6i mbi loai tau nhat dinh, nguoi thiét k& c6 thé tim nhitng cong thic gidi
tich thich hgp dé gidi quyét phan 16n cong viéc vé vé cho tau dy. Dué6i day sé gidi
thiéu cach lam cho tau van tdi bién théng thuong.

Ham gidi tich dugc viét riéng cho phan doan mii va phan doan 14i. Toa do
Ymax €Ua sudn tau bat ky do tai dudng nude ¢ dd cao z dugc tinh theo cong thic
gian don:

Yzmax =€ 2" (7.29)
tai z=T; B/2=c-T"
Né&u coi hé s6 dady mat cit véi dién tich 16n nhat 1a p= : c6 thé suy ra:
m +
m-12P (7.30)
p
B 1-p
Tur dé: Yomax =C 2" = i 2 p (7.31)
2T P
Hé s6 ddy duong nudc:
(@8 _1-B,
oy = gy (=) (7.32)
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Toa do y tinh theo cong thiic dang Chapman

o
y = ymax . [1 — (L)l*(x ]
Lfor(aft)
B =
sé 1a y=—z P -] (7.33)
or b for

(@-8_1-B,

trong cong thuc cudi o duge hiéu la: a = O for 2 = O fyy -(%) o P

V6i cong thic dang trén nguoi thiét k& c6 thé vé toan bd vé tau theo cach
trinh bay thuong thiec.

7.3 PHUONG PHAP NOI SUY

7.3.1 St dung spline vé duong hinh tau
Néu spline dugc trinh bay du6i dang ham s(x), trong pham vi thay d6i rat nhé
s”(x) duge coi nhu dd udén. Néu cho trude cdc diém pi(x1,y1), pa(X2,¥2) .., Pr(Xnyn),
2 2 .
ham J.xl (s"(x)) dx, nhu moét ham dién dat néng lugng cua hé, dat gida tri nho
X
nh4t. V& mit hinh hoc, ham spline c6 xudt xi tif cdc dudng cong dugc nin theo
mép cac thanh thuéc méng, truéc day lam biang gb, ma nhitng nguvi vé tau trén
san phong thudng dung. Hiéu ban ch4it ctia ham spline sé dé dang xay dung céc
duong cong trong tu nhién phuc tung cdc ham nay. Ham spline khong thich hgp
cho véc miéu ta cdc dudng gy khic song thé hién duong cong tu nhién cia vé tau
rat sat thuc t&. Xay dung ham spline theo cach sau. Néu xét trong doan [x;, xi.1],
ching ta c6 thé viét:
hi = Xiw1 - X
w = (x-x;)/h;
w¥=1-w (7.34)
Ching ta c6 thé viét ham s(x) du6i dang chda x, w, h
s(x) = wyi1 + w¥y; + AW’ - w) op1 + W - w*) o (7.35)
Trong d6 cac hing s6 oj, ci,1 sé dugce xac dinh tiép theo.
Cac ky hiéu trong cong thic mang y nghia nhu sau:
s(x;) = yi 5 $(Xiv1) = Vi (7.36)

Néu ky hiéu: A, = i1 7 Yi
Xiy1 — %
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Céc hing s6 delta théa man hé phuong trinh:

2(hy + hy) hy 0 0 ||og Ay — Ay
g fya || g g
L D X _h’n—l_ Gn _h371A5137)3

Hé phuong trinh dai s6 tuyén tinh trén day dugc dua vé dang ma tran hai
duong chéo chinh:

o Iy o1 By
as hy Gy By
as hg o3| _JPs (7.38)
g g g g
g g g 4
L ay, || On B
Céc hé s o; xac dinh nhu sau:
ot
an
o, = B—hioi
a;
K&t qua ham s(x) dugce viét:
s(x) = y; + bi(x-x;) + ci(x x)? + dix -x,-)s; X <x < X1 (7.39)
trong dé: b, = % ~h(c;,1 +20;)
i
C; = 36i
6.1 —C;
d; = % (7.40)

1

7.3.2 Vé duong hinh tau dua vao tau mau

Trong diéu kién cé dia thong tin vé tau mau c6 thé dung cdc phuong phdp noi
suy dé vé duong hinh tau. Moi cong tdc xi ly dit liéu can thuc hién theo chuong
trinh. Hién nay trong cdc tai liéu cong khai c6 thé tim dugc cdc ngudn dit lidu
dang tin cdy cho cdc loat tau sau: mau tau van tdi bién BSRA (Anh), mau SSPA
(Thuy Dién), mau Hansena (Na Uy), Formdata va miu tau ven bién Dawson .

4 Tai liéu tham khao:

H.Schneekluth, “Einige Verfahren und Naherungsformeln zum Gebrauch beim Linienetwurf”, Schiffbautechnik, 1952.
D.I. Moor,M.N.Parker, R.N.M. Pattullo, “The BSRA Methodical Series-An Quverall Presentation”, Tr. RINA, 1961, 1966.
A. Williams, “The SSPA Cargo Liner Series Propulsion”, 1970.

H.B. Hansen, “Systematic Experiments with Models of Fast Coasters”, 1956.
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Mé&u BSRA c6 cac thong s6 ndm trong pham vi:

Cz=0,65+08  B/T=20+40; L,/ V”=4,0=+65.

M6 hinh tau BSRA dugc thi cung thiét bi ddy gén trén d6, két qua thi mo
hinh dugc trinh bay dang d6 thi chia cdc tham s6 w, ¢, Cp, LCF va van toc tuong
doi dang v/\|L, (Corresponding speed).

D6 thi gidp cho thiét k& duong hinh tau trinh bay dang nla chiéu rong tau la
ham s6 cua Cg dugce gi6i thiéu tiép theo.

Chiéu chim thi i, tinh bang f¢, dugc xdc dinh tir cong thic

T
Ti = 2_6 ’ Ti,st
trong d6 T, 1a chiéu chim dén dudng nuéc i cia tau tiéu chuidn. Can gidi thich
thém chiéu chim tau tiéu chuidn 26ft.
Nia chiéu rong tau tai dudng nude thi i tinh bing cong thiec:

_ B
Yi=Yio
2
Y [Fro
0,4
Wo 34 L —— I e
0,3
' —30 —1 .
— Swdn 0
0,2 —|
’ —26 —
0,1
0 —22

062 064 066 068 070 0,72 0,74 0,76 0,78 0,80 0,82 3§,

y

Fr1/4
06
Wo!34 —
05 401// L~
| —

04 —07]

' / N
os — 26— ——— — Swon 1/4

, —

L

02
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Vol
07 —
Wosd _|L—T | Z
06 o3 e
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04 - | -~
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0.2 18 |+ | —
! e //
14 - — e s I
0,1 —
- T0— T — —
//’_
54—
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062 064 066 068 070 072 0,74 0,76 0,78 0,80 0,82 3,

D6 thi y trong quan hé véi hé s6 day than taud
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Tau vdn tdi SSPA

Mau tau SSPA da dugce gi6i thiéu trong chuong truéc. Phan bd dién tich suon,
hinh ddng duong nudc két cdu, hinh ddng phin miii va 14i tau dugc gi6i thiéu tai
hinh 7.12.

—-.—-— model 710
%Ay 99,6 ———— model 715 98,2 99,6

97,0 —.—-— model 720 934
100 : r [
- ’Nw ——— model 725 84/\/’1
80| %B/2 \30,7 '

s

18°,5

60

WK _
—og 21° —_—g= 4,0 oS 1 51 ’
60\ g R 21%6 o I T 21053 290l 1°.0 8
1990 = SISE IS
| 4o} \7 k== 53,0 S i
/ / Ny A

AN —
g NS 750 i
! r
8 WX |8 ;
l I o
Ny
15 40! 2 3 4 5
Fi13 . 14 X 15 R 16 R 1] 13

0 5 10 15 20 25 30 35 [m] 40 p

Hinh 7.12 Puong suon ly thuyét méu tau duoc SSPA thi nghiém

Méu tau Hansen

Cp = 0,55+0,66; B/T = 2,145+2,74; Lw./ V'® = 4,9+5,8; LCB = -3,0++2,0%

Mii qua 1é v6i b = 0 + 10%Ay,.

Céc thu tuc v& vé tau dua vao tau mau nhu sau:

- Tu két qua tinh todn, st dung cdc hé s6 Cp, Cp, LCB, va hinh sudn (thujc
dang chit U hoic V, ho#c chit S) lam chudn cho phép noi suy.

- Sau khi x4c dinh gia tri tuong d6i theo phuong phép noi suy, tién hanh tinh
gia tri tuyét doi cho cdc suon ly thuyét.

- Trén co sé hé thong suon ly thuyét, sit dung noi suy tao cdc sudon trung gian
doc toan bo chiéu dai tau.

- T ndi suy vé cdc dudng nuéc chudn. Trén co sé dudng nudc chuidn vé céc
duong nudc phu .

- V& dudng bao ddy tai mat cit doc gitta tau, vé dudng miii, 14i va ndi boong
dua theo tau mau.

8 8

7 _\ “WN_ RN A/ F ] /[ 7
WK N W\NNNEN I /Y /T / WK

5 VNN e 4 /T ] J/ 5

4 \ INNSN TV [T /14

3 ] \ RN TN YN R i e p Z. 1. 3

2 | 3 \ [ /1] / / 2
1/21 ] \" \N\I// V. pd 1

5 7 AN AN N\ZAZ Z 17 - 1)/2

AP 112 1 mm 1 [ 1] 9 9,5 FP

Hinh 7.13 Méu tau thudc seri Hansen
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Chuong 8

THIET KE TAU

8.1 CAC GIAI DOAN THIET KE

Theo truyén théng clia cdc nha déng tau, thiét k& trdi qua céc giai doan:

1- Xay dung yéu cau va nhiém vu thiét ké

Cong viéec mé dau nay, thudng do ngudi chii phuong tién dit ra, nguoi thiét

ké& phai thuc hién ding va da. Trong nhiém vu thiét k& can thiét phai dé cap dén
cong dung, loai hinh, khu vuc hoat dong cta tau. Nhing tinh nang ky thuit cha
yéu cia tau tuong lai dugc trinh bay ré trong yéu cau thiét ké&. Trong diéu kién
Viét nam nhitng van dé dugc dé cap trong nhiém vu thu cé6 thé nhu sau:

- Han ché& vé kich thuéc chinh,

- Trong tai, dung tich chd dung cho tau van tai, sic kéo dung cho tau kéo, kha
nang khai thac dung cho tau cd, cac tinh ndng st dung dac trung cho loai
tau cu thé,

- M4y chinh: kiéu mdy, han ché& vé cong suat, vong quay...

- Van toc tau can thiét,

- Kh3 ning chuyén di bién,

- Tinh 6n dinh, tinh chiu séng gié, tinh chéng chim,

- Vat liéu lam vo tau,

- Thiét bi sinh hoat,

- Thiét bi trén tau (thiét bi boong): thiét bi l4i, neo, budc, phuong tién ciiu
sinh, phuong tién an toan, can ciu,

- Thiét bi budng may,

- Hé thong ong,

- Hé thong thong tin,

- Hé théng dién, VTD

- C4c thiét bi chuyén nganh va thiét bi dic biét.
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2- Thiét ké so bo

Trong giai doan nay, thuc hién cdc cong viéc gén lién v6i xdc dinh dic tinh
tau tuong lai. Nhitng nhém viéc chinh phai bao gém lap phuong 4n va dua ra
nhitng thong s6 ching minh phuong 4n c6 tinh kha thi va cé hiéu qua kinh té. Tai
litu nudc ngoai dé cap vdn dé nay dudi hai khdi niém “Concept Design” va
“Preliminary Design”, trung vdi ndi dung ching ta xem xét dudi day:.

a) Xac dinh lugng chiém nuéc cta tau thod min phuong trinh can bing D = .V,
trong d6 luc ndi tinh theo dinh luat Archimedes ding bing trong luong toan tau.

b) X4c dinh so bo kich thuéc chinh va cdc hé s6 day than tau. Kich thudc
chinh than tau dugc hiéu trude tién 1a chiéu dai, chiéu rong, chiéu cao, chiéu chim
trung binh cda tau. Tu kich thude chinh c¢6 thé nhan thdy chiéu cao man kho ciing
da dugc dé cap trong giai doan nay.

c) Trén co sé kich thuéc chinh, cdc hé s6 day, bit diu trién khai viéc xdc
dinh hinh dang hay la dang vé tau, 14p ban vé duong hinh tau.

d) Véi tau tu chay, bat diu tinh stc cdn vé tiu, cong sudt mdy can thiét dé
tau c6 thé hoat dong dat yéu ciu dé ra.

e) Xédc dinh 1an nita lugng chiém nuéc va tinh 6n dinh tau, trén co sé dudng
hinh vira tao ra.

f) Kiém tra tinh ndéi cda tau trén co sé duong hinh méi tao.

g) Phan khoang chéng chim tau va kiém tra 6n dinh su cé.

h) Chuén bi bd tri chung, c6 tinh so bo.

i) Tinh trong lugng, trong tAm tau trén co sé bé tri chung va cdc ban vé két
c4u ban dau.

3- Thiét ké ky thudt

Trong phan thiét k& k§ thuat, chi st dung két qua clia mot trong rat nhiéu
phuong 4n ti thiét k& so bo, va két qua 4y da dugc thita nhan. Trén co sé dudong
hinh tau da cé, bd tri chung da 6n dinh cho dén thoi diém dang ké, thiét bi may
moéc da duge chon, cdc by phan thiét k& tién hanh cdc cong viéc hop tdc, thiét ké&
chi tiét hon, bo tri chi tiét va cu thé hon, méi lién hé gitta cdc bd phan trén tau
tré thanh hién thuc hon. Trong giai doan nay cédc so do 1ldp rap dugc hoan thién,
cac thiét ké& két cdu dugc trién khai dén chi tiét. Ti cdc ban vé chi tiét da c6 thé
tién hanh tinh todn gid thanh sdn ph4&m mot c4ch chi tiét.

Trong giai doan thiét k& k§j thuat, cdc vién thiét ké& c6 thé tién hanh phan
viéc theo nhém. C4c nhém cong tac c6 thé theo dang sau:

- B6 phan chuyén vé vé tau:

+ Khai trién tén vé, chia ton,
+ Tinh c4ac tinh nang tau,

+ B6 tri toan tau,
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+ Trién khai thiét k& két cdu cédc chi tiét trén vé tau,
+ B6 tri cdc hé théng 6ng toan tau,
+ Tinh todn lai trong lugng vat tu, thiét bi va trong tdm cta ching.
- B6 phan co khi - dong luc tau:
+ Tinh todn can bang ning lugng trén tau,
+ B6 tri budng may,
+ B0 tri cdc hé thong 6ng lién quan mdy chinh, mdy phu,
+ B6 tri hé thong diéu khién mdy chinh, mdy phu, tu dong hoa budng
m4dy...

- B6 phan dién - dién tu:

+ Can bang ning lugng dién trén tau,

+ B6 tri hé thong dién trén tau,

+ B6 tri hé thong nhan dién tir bo,

+ Thiét bi an toan dién,

+ Bo tri hé thong may méc thiét bi dién ti ddm bdo an toan hang hai,
thong tin, lién lac.

Né&u coi qua trinh thiét k& 1a su hoan thién dan cdc phép tinh nhim théa
man yéu cau dé ra, qud trinh nay c6é thé minh hoa du6i dang su tién héa theo
dudng xodn 6c. Moi phép tinh, phép thi dugc tién hanh riéng nhau, theo nhiing
qui luat vat 1y nhat dinh. Két qua ctia phép tinh nay lam tién dé cho phép tinh
tiép theo, sau d6 két qua ctia phép tinh tiép theo nay lam tién dé cho phép tinh
sau né. Sau mdi vong tién héa, két qua cia cung mot phép tinh sé déi thay so véi
gid tri ban diu, va két qua 1an thd hai (sau d6 1a thd ba, thd tu...) lai lam chic
ning dit liéu dau vao cho phép tinh ké& tiép. Chu trinh trén ldp lai nhiéu 14an, theo
dudng xodn 6c, cho dén khi két qua cudi cung théa man cac diéu kién dit ra, vé6i
sai s6t trong pham vi cho phép.

Trén hinh xodn 6c minh hoa cdch lam nay.

Yéu cAu cla ch tau

Lugng chiém nudc

Stic can vé tau,
trang bi may, thiét bi ddy

BG tri toan tau

Hinh 8.1 Hinh xodn 6c minh hoa qud trinh thiét ké
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8.2 CAC PHUONG PHAP THIET KE TAU
Ngay nay cé thé chia cdc phuong phap thiét k& thanh nhitng nhém sau

8.2.1 Thiét k& tong hop

Phuwong phap dua trén co sé théng ké: Trong phuong phdp nay, tién hanh
xdc dinh cdc kich thuéc chinh cha tau, ti 1é kich thuéc, ciac hé s6, cdc dic trung
hinh hoc khéc trén co sé cdc cong thic kinh nghiém rit ra tir thuc t&. Cac yéu cau
va moi doi hdi vé 6n dinh, an toan... clia tau dugc thit sau mbi 1an tinh.

Phuong phap phuong trinh vi phdn cho phép thay d6i mot s6 dic trung
trong khi chon cdc thong sé cia tau thiét ké&. Trong mot pham vi nhat dinh,
phuong phdp phuong trinh vi phan tuong dong vé6i cdch lam cia phép bién phan
trong thiét ké.

Phuong phap thiét ké khong dua hoan toan vao tau mdu ciing dugce coi 1a
mot phuong phdp téng hop. Trong cich lam nay, ngudi ta dua vao nguyén tic di
din dén muc tiéu bing cdch phép tinh gin ding dan. Mot trong nhiing mé hinh
toan dung dé tinh c6 thé nhu sau:

Buéc 1. Xac dinh lugng chi€m nude theo mot trong cdc cdch thong dung.

X4c dinh cdc kich thuéc chinh clia tau va cdc hé s6 day.

Buédce 2. X4c dinh stc can v6 tau, xdc dinh cong sudt may chinh, thiét ké m4y
ddy tau, xdc dinh van téc tau,

X4c dinh khdi lugng than tau,

DPiéu chinh lugng chiém nudc cia tau.

Buéc 3. Xac dinh chinh xdc lugng chiém nudc, cong sudt mdy chinh, chon céc
m4ay phu, thiét bi tau.

Buéc 4. Kiém tra tinh 6n dinh, chiéu cao man khd, dung tich hAm hang, kiém
tra tinh chéng chim, kha nang di bién va néu c6 doi héi, kiém tra do bén chung
toan tau.

Buéc 5. Hiéu chinh toan bo thong sé da tinh, xdc dinh thong s6 ¢ dang cudi
cung.

Céch lam khdc c6 thé la:

Buéc 1. Xac dinh lugng chiém nude.

Buéc 2. X4c dinh stc cdn v6 tau, xdc dinh cong sudt may chinh, thiét k& m4y
ddy tau, xdc dinh van téc tau,

X4c dinh khéi lugng than tau,

DPiéu chinh lugng chiém nudc cia tau.

Tinh chiéu dai L, hé s6 day thé tich.

Budc 3. Tinh H/T

Buéce 4. Tinh B/T theo tiéu chudn én dinh
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Budc 5. Tinh cac dai lugng khéac trén co sé D,L, Cp (8), H/T, B/T...
Duéi day giéi thiéu ti€p phuong 4n thiét k& tau van tdi bién do Watson dé
nghi:

1. Xdc dinh stc chd cua tau P=D-Ws
2. X4c dinh lugng chiém nudc D=CygxLxBxT

Trong d6 Cg xdc dinh tit cdc phuong phdp thong dung duge trinh bay tiép.
3. Cg =f (L, v), v- van tdc tau.

4.B=f(L)
5. H=f(L)
6.T =f(L)

Céc kich thudce chinh tir 4. dén 6. phu thudc vao cdc han ché sau

4a. L/B, phu thudc vao cong sudt may,

5a. L/H, dam b&o do bén tau,

6a. L/T

7. B/H hoéc la H = fiB), ddm bdo 6n dinh tau,

8. T/B hoic 1a T = fiB), anh hudng dén chon cong sudt may tau,

9. T/H, ho#c la T = f{iH), ddm bao chiéu cao man kho.

Vi du gidi theo cdc phuong phdp kinh dién.

Céc phuong phép tinh kinh dién dugc 4p dung x{ ly bai todn thiét k& thudng
gip. Can thiét k& tau van tdi hang kho, sic chd 13000dwt, khai thac v6i van toc
18 HL/h. Tau dugc trang bi may diesel lam may chinh.

So b6 xdc dinh luong chiém nudc.

Tur ly thuyét thiét ké tau, cdch xdc dinh D nhanh nh4t 1a st dung hé sé hiéu
ning sdc chd, tinh bang ty 1& giita siic chd va lugng chiém nuéc npw.

DWT
Npw

D=

Dit liéu cho npy chon bing cong tdc thong ké. V6i tau van tdi thudng gip hé
s6 nay khoang 0,7.

13000
0,7

D =18600¢

Chiéu dai thiét k€ cua tau van tai tuy thudc vao lugng chiém nudc va van tdc
khai thdac. Mot trong nhing céng thic c6 do tin cdy cao la cong thic cua
Posdiunine, dung cho tau van tdi thé hé nhitng ndm sdu muoi, bay muoi

_ Vs a3
L_c(2+V) YD, [m]

S
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Hé s6 c trong trudsng hop cu thé bang 7,16. Chiéu dai thiét k& tinh tir cong
thuc sé la L = 153,6m (504’).

. Lok v 18
Van toc tuong d6i theo dinh nghia ctia Froude v=—"-= ~ 0,8
JL /504
He s6 ddy than tau Cs = 1,06 — 2V = 0,66

2L
Tyle L/B=2-L" = 1.

Ty 1& B/T dudc chon nhim ddm bdo céc yéu cau vé 6n dinh tau, B/T = 2,3.
Ty 1& H/T nhim ddm bdo doi héi vé chiéu cao man kho tau, H/T = 1,42.

Trén co sé cac kich thude chinh tién hanh xdc dinh trong lugng va trong tidm
tau theo cac cong thic kinh nghiém.

Trong lugng tau
D = WHF+WM+WDW+ WR
v6i: Wgr - trong lugng than tau va trang thiét bi tau, Wy, - trong lugng budng may
Wpw - stic ché (hang héa), Wy - trong luong du tri.
’}/LBTCB = WHF + WM + WDW + WR
Tiép tuc thay thé& cac biéu thic tinh trong lugng vé& phai biang cdc cong thic
kinh nghiém c6 thé viét:
’}/LBTCB = LBHpHF + BHPpM + (WDW + WR)
Tu doé:
v-CB-(L/B)-B-B-(T/B)-B = (LIB)-B-B-(T/B)- (HIT)- B- ppp+ BHP- py + (Wpw + Wg)
Thay thé ky hiéu L/B = I; B/T = b; H/T = h vao phuong trinh trén day, c6 thé viét:
y-Cp.1-(UB)-B° = 1-(/B)-h-B* pup + BHP -py + (Wpw + Wg)
Cong sudt mdy chinh trong giai doan thiét k& so bd cé thé thay bang cong

thic lién quan dén D va V..

2/3v73
y-Ci.1-(Ub)-B® = 1-(Ub)-h- B pup + 2 —= pu + Wow + W)

Thay biéu thic cia D bing biéu thic ti v& phai, sé nhan dugc

(y-Cy-(1/b)-B3?3V3
c

(v Cp-W/B)*PVE

c

v-Cp.1-(I/b)-B® = 1-(I/b)-h-B® pup + -pu + (Wpw + Wg)

hodc y-Cp.1-(/b)-B® = 1-(I/b)-h - pup. B® + pur-B? + Wpw + Wg)

va sau d6:

* Corresponding speed
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2/31/3
(7.C5.(A/0))*' 3V
c

T phuong trinh cudi sé tim dugc nghiém B.

(y-Cg.(U/b) —(U/b)-h-pyr)-B® - -pu-B? — Wpw + Wg) = 0

Kich thudc chinh con lai xdc dinh theo céng thic:
L =(L/B)-B
T = (T/B)-B
H=H/T)-T
Khi d3a ¢6 L, B, T, Cp,... tién hanh tinh lai D cua tau.
St dung coéng thic
(v-Cy-B))?° V3
c
trong d6 W chiém khodng 2% stic ché, tinh bing 260¢, tiép tuc tinh phuong trinh
trong lugng.
Tu thong ké c6 thé nhan dugc cdc gid tri ¢ = 400; pyr = 0,1295 t/m?;
pu = 0,077t/HP.

('YCB(l/b) —(l/b)thF)BS — ‘pM.B2 - (WDW + WR) = 0

(1,031 27 0,66)2/3
[1,031x0,66x%(7/2,3) — (7/2,3)x1,42x0,1295] B® — 460 x18,0?
0,077-B? — (13000 + 260) = 0
Sau rut gon phuong trinh c6 dang:
1,512 B® — 1,82B% — 13260 = 0
Nghiém B = 21,1 m.
Tu d6: L = 147, 7m; T = 9,2m; H = 13,05m.
LBH = 147,7x21,1x 13,05 = 40600 m?
D = 19400 ¢
Wur = LBH - ppp = 40600x0,1295 = 5260 ¢
Stc cdn tau
o is . 2 13 147,7
Sdc can tau tinh cho truong hop cu thé: L/ V7™ = ——— 5 = 5,5;
19000

v 9,25
Fr= =
JEL  9,81x147.7
WS = 2,73 /DL = 4600 m?
Tir d6 thi stc cdn tau van tdi, theo phuong phdp Harwald — Guldhammer cé

thé doc dugc hé s6 sic can du Cr = 1,234-10. Sau hiéu chinh theo B/T thuc t& hé
s6 luc cdn mang gid tri Cr = 1,21-10%,

-0,243; Cp = 0,66; Cy = 0,981; Cp= 0,673
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Stc cdn ma sat Cr = 1,49%x1073
Sau hiéu chinh cho cdc phan 16i Cyp = 1,54x103
Hé sé stic can Cr=(1,21 + 1,54)x10% = 2,75x 1073

Stic can vé tau Rr = 1/2p v*- WS = 57000 kG.
Cong suat kéo can tinh theo cong thiic:
Ry-v 5700x9,25
5 75
Vé6i hiéu suat chan vit, theo ché d9 chay tu do, khoang n. = 0,70, hiéu suit
dudng truc m, =0,97 va hiéu sudt hop s n,, = 0,98, cong sudt can thiét d& ddy tau

EPS = =7030 [HP]

phai la:
BHP = EPS/(n,, -, N3, ) = EPS/0,665 = 10571PS
V6i du trit cong suat chitng 12+ 15%, can chon may 12500 PS.
Trong lugng buéng mdy tinh theo cong thiic:
Wy = BHP - py = 12500% 077 = 962 ¢
Theo cach tinh nay, trong lugng tau sé la:
D =5260 + 962 + 13260 = 19482 ¢
So véi lugng chiém nudc tinh todn, trong lugng du trit bi gidm 82 ¢, diéu d6 c6
thé chdp nhan dugc khi thiét ké.
8.2.2 Thiét ké& theo phuong phap bién phan
Theo cdch diat van dé cua gido su Nogid, c6 thé st dung phuong phdp bién
phan xtt 1y cdc bai todn co ban cua thiét ké tau.
Bai todn xdc dinh gid tri thich hgp nhat cta Cp (hay 1a §) va L/B khi cdc gid
tri cia van toc tau Vs, stc ché da duge xac dinh gan didng, dua vé dang:
P; Veon ;s Q; k; q; ... = fiCp, L/B, ...) theo cich dién dat cua gido su Nogid.
Bai todn xac dinh kich thuéc tau thich hop nh4t khi van téc tau da dit ra
khéng dugc phép ha thap, con trong tdi da duge xdc dinh gan sat.
N; Q; k; g; ... = f(lP, Cy, LIB)
Bai todn mang tinh t6ng quat hon dugc ghi lam hai dang
D; N k;q;..=f(Cp LI/B, ...) V6i Vson = const
D; Von ks q; ... = flCp, LIB, ... v6i N = const
Cach giai theo phuong phdp nay thong thuong theo trinh tu sau.
D = f(Cs, LLB,T,H) + P
Thay vao phuong trinh trén mot day gia tri cia mot bién sé, vi du Cp = var,

v6i gid thiét cdc bién khac, vi du B/T = const; H/T = const; ... va du6i dang khai
trién nguoi gidi bai todn can thuc hién cong viéc theo so do.
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Bang 8.1

Cs, gan truéc

CB;

CB:

CBs

L/B

B/T

HIT

Tir d6 c6 thé nhan dugc cdc quan hé:
D; N = fiCg, L/B)
D; Vecon = ﬂCB; L/B)

V01 V,eon = const

v6i N = const; n = const

D€ so sanh tinh kinh té& cia cdc phuong 4n, tién hanh vé cdc d6 thi dang

q; k = fiCp, L/B)

Déng thoi v6i cdc chi tiéu kinh t& can tién hanh thiét 14p d6 thi cho cdc chi

tiéu ky thuat, lién quan dén moi phuong 4n, vi du

N; W/B; ... = ACy, L/B)

Cong viéc theo hudng nay doi cong sic hét sic 16n, va doi héi su so sanh can
nhic cdn than khi xét chon phuong an. Theo gido su Nogid, trong cach lam nay,
néu st dung phuong phdp (theo tir gido su dung) coi lugng chiém nuéc khong doi,

cong viéc lam c6 thé duge gidm b6t .

D = D, = const, trong dé D, - lugng chiém nu6c khéi d4u cha thiét ké.

Thuc hién céc phép tinh xdc dinh trong lugng, dung tich, 6n dinh... cho céc

phuong 4n theo so d6 tinh thich hgp, vi du so dé sau:
- X4c dinh kich thuéc chinh.

Bang 8.2
Cs = CB; Cs = CB;
© | @ | @ | & | @ | ©s
Lo =0} G 71"
B, = % Lo
T, = % B,
Ho =2,

Coéng sudt may N,, xem bang dudi

P,

P>

* Nogid L.M., “Teoria proektirovania sudov”, (Ly thuyét thigt k& tau) Sudpromiz, 1955.
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Pn

>

dP=D,-Y=¢-dP

D=D,-dD

D i3
K=(—
(Do)

N = No*k?

L=L,"k

B=B,-k

T=T,-k

H=H,-k

- Bué6c ti€p theo tién hanh tinh stc cdn tau cho tat cd phuong 4n, theo mau
tuong tu. Sau khi c6 stic can, dong tdc ti€p theo 1la xdc dinh cong sudt mdy chinh.

Cach lam khong khac cac dong tac khi xac dinh kich thuéc chinh.

- X4c dinh cong sudt mdy.

Bang 8.3
Cg = CB4 Cg=CB»
L L L L L L
(§)1 (g)z (5)3 (§)1 (E)z (E)S
Vecon
R, tif bang tinh stic can

w, hé s6 dong theo

t, hé sé lyc hut

-t
Nv —w

T

R
1-t

DCV =a*T

n =M Npér

R*V,

econ x

75

N=

1
n

8.3 THIET KE TOI UU TAU THUY

8.3.1 M6 hinh toan thiét ké tau

Khéc v6i phuong phdp bién phan, trong d6 nguoi thiét k& phdi so sanh, d6i

chiéu hang loat phuong 4n thiét k& diung cho 1 sdn phdm, cu thé hon 14 cho 1 con
tau dang dugc dit 1én ban can, két qua cta phép so sanh d6 1a chon ra mot va chi
mot phuong 4n “t6t nhat”. Trong thiét k& dua vao ly thuyét t6i wu nguoi thiét ké
khong phai so sanh, d6i chiéu cac phuong 4n va thuc t& nguoi thiét k& khong thé
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lam dugc viée d6, ma cong cu lao dong dugc nguoi thiét k& st dung “tu” xdc dinh
két qud “t6i uu” bang con dudng ngin nhat tuy thudc cdch diéu khién cia ngudi
thiét k&. Trong cdch lam theo ly thuyét t6i uu ching ta khong phdi dé mat dén
hang ngan, hang triéu tham chi hang ty “phuong 4n” sin sang bay ra trudc mat
ngudi xem, ngudi thiét k& chi can huéng din cong cu lao dong thir tim vai phuong
4n trong s6 hang triéu, hang ty sadn phdm d€ cé cin cd lam viéc va sau dé di
thidng dén sdn phdm can chon.

Bai todn thiét k& tau khong khdc bai toan qui hoach tuyén tinh hoidc qui
hoach phi tuyén. Gid st khi can thiét k& mot con tau dan dung nhim muc dich
mang lai lgi nhuan nhiéu nhat chdng ta phdi tinh dén lgi ich kinh té€. Loi ich
kinh t& & day thuong c6 thé hiéu la tau sé mang lai lgi nhudn nhiéu nhdt trong
trong pham vi cé6 thé, hodc chi phi cho sdn xudt va st dung tau it nhdt trong diéu
kién cho phép, hodc hiéu theo c4dch thoi gian hoan von cta cong trinh dau tu ngén
nhat... Nguoi thiét k& phai gidi bai todn t6i uu sau: flx) - min (*)

Ham f(x) goi 12 ham muc tiéu. Trong thiét k& tau c6 thé 1a ham chi phi sidn
xuat, stt dung hodc thoi gian hoan vén.

Céc thong s6 trong ham muc tiéu bi han ché trong pham vi nhat dinh, vi du
chiéu dai, chiéu rong, chiéu cao tau khong thé 1a sé 0 hodc s6 am, ti 1& giita chiéu
chim va chiéu cao khong thé 1a s6 4m va khong thé 16n hon 1. Tau dugc thiét ké&
phéi ddm bdo 6n dinh, an toan, phdi ddm bdo dd bén khi ndi trén nudc cling nhu
khi hoat dong... Diéu kién ctia bai toan trén day dugc viét thanh:

a; <x; < bi
glx) <0 (%)
Dé giai bai todn (*) cung cdc han ché& (¥*) c¢6 thé st dung cdc phuong phép qui

hoach tuyén tinh hoidc qui hoach phi tuyén, hay con goi la céc phuong phdp tinh
t61 uu thich hop.

8.3.2 T6i uu héa
1. Phuong phap co6 sit dung gradient
Gid st vector x cia (*) c6 thé chuyén vi tU x dén x+h-d, trong d6 d - huéng

chuyén dich, A - buéc chuyén. Thay d6éi ham fix) dugc tinh sau chuyén vi cua x
duogc tinh nhu sau

df = f (x1 + 8x1, X2 + 8%, ..., X, + 0x,) — [ (x1, X1, ..., Xn)
= iéixl +i8x2 +...+i8nx (8.1)
0xy 0%y ox,,

Trong trudng hop don gidn nhat phuong trinh trén dugc viét thanh
df = |Vf(x)||dx| cos 0 (8.2)

trong d6 0 - géc gitia vector Vfx) va dx.
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Truong hop 6 = 180° hudng cua dx trung véi -VAx).

Vé6i buéc nhé doc dudng déng mic, fix; + dxy, X3 + dxs,..., X, + dx,) = flx1,X0,...,%,)
biéu thic df c6 dang:

df:}n:idj =[vf@[ d=0 (8.3)
= 8xj

Qua4 trinh tim ki€m cuc tri tién hanh nhu sau':

Xiv1 = x; — LVAxy) (8.4)
trong d6 A; - gia tri clia A - hang s6 Lagrange.

2. Phuong phap tim truc tiép (khong qua giai doan tinh gradient)

Y tudng phuong phdp hét stc don gidn, ¢6 gdng bing moi cdch thi nghiém
tim diém x, tai d6 théa man diéu kién || xp.1 - 2 || < &. Bude tién hanh dau
tién ctia phuong phdp la chon vector dy, ds, ..., d,,, cing diém xudt phat x;, va hay
dat y; = a1, £ =j = 1, va bit tay vao tinh lip.

Giai doan tinh lap":

1- Gia st A; 1a hing s6 Lagrange théa man 1oi gidi t6i uu fly;+ Ad;). Tim tiép
gid tri yj.1 = yj + Aid; . Néu j < n hay thay j thanh j + 1 va quay lai bude dau. Néu
j = n hay tién dén buéc (2).

2- Pat xp,1 = Y1 . Néu || x3.1 — 2 || < & ding cdc phép tinh. Truong hop
nguogc lai, hay dit y; = xz,1, j = 1, thay k thanh k+1 va quay vé budc (1).

Nhiing phuong phdp chinh trong phdn nay gém:

- Phuong phéap Hooke-Jeeves,

- Phuong phdp Neldel-Mead, hay con goi 1la phuong phdp Simplex cong bo
trong “A Simplex Method for Function Minimisation”, Comp. Jour.,1965.

- Phuong phédp ctia Rosenbrock,

- Phuong phédp ctia Box hay con goi phuong phap la Complex .

Trong cdc tha tuc tinh néu trén, khi xit Iy nhitng bai todn trong mién han ché&
ching ta thudong gip khai niém hing s6 Lagrange va khai niém 16i, 16m ham da
bién. Trong tai liéu nay sé khong trinh bay cdch xdc dinh A; cling nhu diéu kién
Kuhn-Tucker. V& ham Lagrange va diéu kién cta Kuhn-Tucker lién quan mién 16i

* Tai liéu phan nay dé nghi tim trong céc bai sau:

R.Fletcher and M.J.D.Powell, “A Rapidly convergent descent method for minimization”, The Comp. Journal,6,
1963.

* Phuong phép tinh diing cho phan nay dé nghi tim trong céc tai liéu sau:

R.Hoohe and T.A. Jeeves, “Direct Search Solution of Numerical and Statistical Problems”, J. Ass. Comp.,8, 1961.
M.J. Box, D.Davies and W.H. Swann, “Non-linear Optimisation Techniques”, 1969.

H.H. Rosenbrock, “An Automatic Method for Fiding the Greatest or Least Value of a Function”, Comp. Jour., 3,
1960.
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ham da bién dugc tim thdy trong cdc tai liéu chuyén nganh sau:”

3. Phuong phap dung ham phat penalty

Phuong phdp diung ham phat nidm trong phan tinh t6i uu c6 tén goi bang
tiéng Anh 1a The Sequential Uncostrained Minimisation Technique, viét tat
SUMT, do A.V. Fiacco va G.P.McCornick dé xuéng trong céc tai liéu"

Dé gidi ham flx) nhu da trinh bay trén, trong phuong phap SUMT thuc hién
phép bién d6i chuyén z = fix) thanh Z = fix) + P(x)

Ham P(x) dugc goi 12 ham phat (Penalty). Ham P(x) dong thoi mang déc tinh
rao chin, né c6 thé con duge goi 1a ham ba-rie (rdo chdn). Bay gi¢ tién hanh tim
cuc tri cia ham Z trong mién han ché& do dau dé dit ra, cu thé hon trong hang rao
chin ctia ham ba-rie.

Ham P(x) thudng dugc viét duéi dang

Px)=r i 1 (8.5)

c;(x)
trong d6 r - dai lugng mang gia tri duong.

Ham Z = o¢(x,r) duéi day c6 dang

(8.6)

Z =oxr)=flx)+r ch =
Yéu cdu dit ra cho vector r 1a, r phai l1a dai lugng v6 cuing nhd dé anh hudéng

cia ham P(x) rat nhé tai diém dat cuc tri. Tir d6 c6 thé coi diém ma ham o¢(x,r)

khéng han ché& dat cuc tri, trung véi diém cuc tri cda ham f(x) cung cdc han ché.

Céch tim diém cuc tri tién hanh theo thi tu sau:

Néu x; va x» 1a nhitng diém nim trong vung dugc han ché, théa man ci(x;) > 0
va cflxg) > 0, v6i i = 1,2,..., m, v6i moi gid tri cda 0 < 0 < 1 sé& théa man bat ding
thic sau

ci(0-x3 + (1 -0)-x1) >0-¢j(x2) + (1 - 0)-cj(x1) > 0, cho ham ¢;(x) 16i. (8.7)

Va nhu vay diém x; + (1 - 0)-x; trong pham vi 0 < 6 < 1 ciing sé nim trong
pham vi tim kiém. Ngoai ra ham 1/c;. (x) ciing 1a ham 16i cho tat ca gid tri x néu x
théa man cj(x) > 0.

" “A new derivation of the Kuhn-Tucker conditions”, Operations Research, 12, 1964.
H.W. Kuhn and A.W. Tucker, “Non linear Programming”, hoi thdo khoa hoc tai trudng dai hoc Berkeley, 1951.
" Tim trong cdc tai liéu sau:

“The Sequential Uncostrained Minimisation Technique for nonlinear Programming, a primal- dual method”, Man.
Sc., 10, 1964,

“Computational Algorithms for the SUMT for nonlinear programming”, Man. Sc., 10, 1964,

“Extensions of SUMT for nonlinear Programming: imequality and equality constraints”, SIAM J. Appl. Math., 17,
1969.
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-Ve;(x)

Néu h(x) = 1/ ¢j(x) thi  Vh(x) = 5 (8.8)
[c; (x)]
Ma tran Hess cta h(x) c6 dang:
H)=— C(x)2 2Ve;(x)Ve; (x)T (8.9)
[e; (x)] [e; ()P
2
trong dé C(x); = 07¢;(x) la ham Hess caa cj(x)
Ox;0x},

Néu ky hiéu p - vector bat ky, phuong trinh chita p sau day ciing 1a phuong
trinh c6 nghia
plCx)p . 2[PTVC,' )
[c; ()] [c; ()]
trong d6 luén ludon thod man p"Hx)p > 0. V6i ma tran Hess H(x) duong thi 1/ci(x)
phai 1a 16i trong toan mién.

p'Hx)p = (8.10)

Gia sl riang x*;, x*,,..., x*, 1a diém cuc tri cia ham o(x, r) v6i cdc gia tri gidm
din ry, ro, ...,7%, ..., cho dén 0. Khi d6 chubdi diém x*;, x*,,..., x*;, ..., hoi tu vé 1oi
gidi bai todn tim cuc tri véi han ché& kiéu ¢ da cho khi r, — 0.

Tu dé: lim x;, = x* (8.11)
va lirr(l)[min olx, )] = f(x*) (8.12)
n—

trong dé x* - diém ham flx) dat cuc tri, véi han ché& da dit ra.
Trong trudng hop c6 nghiém cdc phép tinh dua vé dang
fix®) = flx*) vary, Z -0 (8.13)
1C; (xk)

Giai thuat Fiacco va McCornick té6m tdt nhu sau

Tim gi4 tri nhé nhat ctia ham

ox,r) =flx) +r- z 1 = flx) + r-P(x) (8.14)
j=1 Cj (x)
Gradient cia ham ¢(x,r) tim dang sau
V olx,r) = VAx) + r VP(x) (8.15)

T d6 c6 thé viét
VAx)'VAx) + 2r-VAx)'VP(x) + r’VP(x)"VP(x) (8.16)
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va gid tri t6i thiéu tim cho vector r ban dau

e ~Vf(x)TVP(x)
VP(x)TvP(x)

Céc gia tri thi nghiém 1an sau c6 thé 1a ry,, = r./C, v6i C vi du bang 10.

(8.17)

Diéu c6 thé néi ¢ day dé tim gid tri cuc tiéu cia ham o¢(x,r;,;) tot nhat nén
dung phuong phdp gradient. Cu thé hon, trong cdc phuong phdp gradient, véi
truong hgp vira néu phuong phap DFP (Davidon-Fletcher-Powell) thich hop hon
ca.”

a) Danh gia cac chi tiéu kinh té - ky thudt cia tau

Tau dan dung dugc thiét k& nham théa man yéu cau st dung cta chd, va dich
cudi cing cua viéc st dung d6 1a hiéu qua kinh té. Tau ché hang nhu tau ché dau,
tau ché hang thung, tau ché hang khé, tau ché hang roi.. nhidm dén dich thu duge
nhiéu 1gi nhuan tif nhitng chuyén ché hang. Tau dich vu ludén duge yéu cau thuc
hién cac dich vu bat ké khé, dé&, mién thu dudc lgi nhuan cao. Tau thé thao, du
lich cAn rit ngdn thoi gian hoan vén dén mic ngén nhat. Hiéu qua kinh té& clha
tau dugc hiéu theo nhiing chi tiéu cu thé, pht hgp vé6i diéu kién khai théc, st dung
cu thé.

Diém hoa vén

Trong cdc ludn ching kinh t& k§ thuat ngay nay ngudi ta yéu cau phai lam ro
diém hoa vén cia cac du 4n dau tu. Phan tich diém hoa von 1a chi rd6 diém ma tai
dé tong cong chi phi bé ra bing toan bo thu nhap. Noi dung cong viéc doi héi tinh
toan dinh phi, bién phi va thu nhap. Theo quan diém phin 16n cdc nha nghién
ctu, dinh phi dé dau tu déng tau gdm kh&u hao tai sdn c6 dinh, thué, ng, va céc
khodn chi phi tuong tu. Bién phi gdm nhiéu thanh phén, trong d6 lao dong va vat
tu 12 thanh phan chinh.

Néu ky hiéu BEP- diém hoa von, viét tdt tu tiéng muon Break-even point,
dinh phi 1a F, bién phi 1a V va @- toan bd thu nhap tu khai théc, c6 thé xdc lap
quan hé gitia cac dai lugng nhu sau.

Toan bd chi phi C = F + V. (8.18)

Tai diém hoa von phai théa méan diéu kién

Q = C va do vay diém hoa von sé 1a

BEP = F I= F
I-v  1-VI/I

(8.19)

trong d6 I - gia tau.

* Vé phuong phép gradient trong dé c¢6 pp Davidon-Fletcher-Powell, @& nghi xem trong “Thu vién todn tinh” cia
TCN.
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Pay sé 1a diém khéi dau cho du 4n. Truong hgp diém BEP tinh todn nhé hon
gia tri vita tinh, cong trinh dau tu sé bi 16.

Lgi nhuén tinh theo cach trén c6 dang

Loi nhuan P=Q -C=(P -V )-F. (8.20)

Hiéu qud kinh t& cda tau van tdi c6 thé hiéu theo cach thic hoat dong cia
tau. Chi phi cho viéc hinh thanh con tau gom chi phi ché& tao tau, thiét k&, va céc
bién phi. Trong truong hgp cu thé V dudc coi 1a chi phi lao dong, vat tu phuc vu
khai thac tinh cho thoi gian dinh mdc, vi du cho 1 ndm, nhu chi phi nhién liéu,
chi phi bdo tri, bdo dudng... Hiéu qud kinh t& c6 thé danh gid qua chi tiéu thu
nhép ti khai thdc tau hién hitu. N&éu téng thu nhap hing nam tir khai thac tau la
Q, 10i nhuan tinh bing s6 tién con lai sau khi da trir chi phi V sé 1a (@ — V). Chi
tiéu chung dé so sanh thudng dung trong cdc nuéc theo dinh huéng xa hoi chu
nghia c6 dang

_Q-V
E="— (8.21)

trong d6 I - dau tu déng tau, tir phia chd tau, S - gid tri t4n dung clia cong trinh,
theo céach tinh hién hanh trong nganh tau, gia tri nay thudng tinh bang 0.
Hé s6 1/E tinh tit cong thic trén chinh 1a thoi gian hoan vén, theo cdch goi
ban dau, v6i gia thiét S khong nhat thiét khéac khong.
1

R (8.22)

Tiéu chuidn dé ddnh gid tinh kinh té& ctia tau trong trudng hop nay la

E phai dat maximum, hoéc

1t dat minimum.

Mot cdch tinh khdc duge dung khi tinh hiéu qua kinh t& tau van tdi nhu sau.
Néu ky hiéu I - vén dau tu hinh thanh con tau, P - lgi nhudn hdng ndm, theo gia
thuyét P = const. Ty 1é P/I mang tén goi hé sé hoan von (Capital Recovery
Factor). Ty 1& nay c6 thé tinh theo cong thuc:

CRF =§ (8.23)
X4c dinh P va I trong thuc t&€ khong phdi lic nao ciing dé dang. Trong nhiéu
trudng hop ngudi thiét k& khong thé tin hoan toan vao kha ning tinh P va I
ding. Bai todn can dudc phat biéu theo cdch khac, theo chiéu huéng gidm thiéu
dén miic thap nhat chi phi si dung cda tau, 1am cho thanh phan lgi nhuin trong
bai todn téng hop dat gid tri 16n nhat.
Vi du, tim gid tri 16n nhat cia CRF, theo nghia tim 1oi gidi t6i uu, c6 thé
thay qua phép tinh cho trudng hop don gidn sau. So do tinh duéi day gan trung
v6i so d6 thiét k& dua vao phép bién phéan, trinh bay tai chuong truéec.
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X4c dinh gia tri t6i uu cta chiéu dai tuong d6i ! = L/B tau van tai hang roi
(bulkcarrier), stic chd ndm van tadn sau day. Tau dugc thiét ké theo miu duong
hinh Todd 60 véi céc thong s6 chinh: D, = 61930¢, Lo/By = 6,5, By/Ty = 3,
CB, = 0,80. Tau s& dugc trang bi mdy chinh céng suat 15200PS, du tinh dat van
toc 15,65 HL/h.

So bo xac dinh trong lugng vé tau Wy = 13190¢; trong luong budong mdy
Wy = 810¢. Theo thoi gia lic ky hop dong ché tao, von dau tu dé déng tau duogc
lap nhu bang sau, trong dé don vi tinh bing 1000 USD.

Théan tau Iy = 7660
Trang thiét bi toan tau Izq = 6580
Budng may Iy = 3260
Céc phan khic 610
Cong I =18110

Chi phi khai thdc mdi nam du tinh bang K = 1500; doanh thu mdi nam du
tinh bing @ = 3817.

Nhiing gid thiét dit ra cho bai todan khi thay déi / = L/B nhu sau

Von diu tu cho tau van tdi ty 1& thuan véi trong lugng con tau. Trong lugng
nay dugc thé hién bing quan hé véi kich thuéc chinh va cdc hé sé cia than tau,
v6i thiét bi may méc trén tau. Theo thong ké va cdc phép tinh khéc, trong lugng
tinh todn nay ty 1é véi [%°%. Né&u coi gid tri chudn [, = L/B = 6,5, hé s6 chuin a dé
xdc dinh trong lugng vé va theo d6, von dau tu phan vé biang don vi, khi [/ thay
déi, hé sé sé nhu sau.

Bang 8.4
l=L/B 5,5 6,0 6,5 7,0 7,5
a 0,932 0,967 1 1,029 1,060
Lhu(l = L/B) 7150 7410 7660 7860 8110

Von dau tu cho budng may, trang thiét bi ty 1& v6i cong sudt may chinh. Mat
khéc, cong sudt nay la cong sudt caAn dé kéo tau, dat van téc da dinh. Theo cdch
tinh tuong tu von dau tu cho buéng mdy va chi phi st dung buéng méay méi ndm
la ham cua L/B, tinh dugc nhu sau.

Bang 8.5
l=L/B 55 6,0 6,5 7,0 7,5
A 1,075 1,027 1 0,982 0,995
Tmachine(! = L/B) 3505 3348 3260 3201 3241
Kro(L/B) 414 395 385 378 383
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V6i gid thiét don gidn trén, nhim muc dich nghién ctu, chi phi khai théc
thay d6i nhiéu hay it phu thudc vao su déi thay cta chi phi buéng mdy. Can cd
vao cdc phép tinh trén cé thé tap hop bang tinh CRF theo bang 8.6.

Bang 8.6
[=L/B 5,5 6,0 6,5 7,0 7,5
I 17840 17950 18110 18260 18550
K(Z = L/B)- chi phi st dung 1529 1510 1500 1493 1498
Hiéu s6 (Q - K) 2288 2307 2317 2324 2319
CRF =(Q-K)1 0,1281 0,1285 0,1282 0,1272 0,1250

Tir dong cudi cia bang tinh c6 thé tién hanh dung d6 thi trinh bay quan hé
gitta CRF va [ = L/B. Tu do thi thay rd, gia tri 16n nhat cia CRF nam trong gidi han
sau day cua [: 5,92+6,2.

b) So do tinh hiéu qua kinh té tau

Tir vi du c6 thé thay, cdc cong viéc thiét k& tau, luon bat dau tir cdc thong so
thuan tdy k§ thuat con két thic phdi tim & cdc phép tinh hiéu qua kinh t&.

Khong may khi ngudi thiét k& chi dua vao tinh néi, 6n dinh, do bén.. cha
than tau, vao mot mdy chinh cu thé dé dua ra phuong 4n hoan thién vé con tau
sap déng, ma phdi dua vao khd ning mang lai lgi nhudn c@ia con tau dy dé xdc
dinh sdn phdm tuong lai. Qud trinh cin nh#c, chon lya khi thiét k& tau thong
thudng c6 dang nhu trinh bay tai so dé.

Kich thudc, hinh dang, cac ty 1é
kich thuéc tau dang thiét ké

\

Céc diéu kién han ché Gia thanh tau

va trang thiét bi

Y

Pac tinh khai thac cla tau

A

Y

\i

Tinh stic chd (tai trong)

Chi phi khai thac

Y

Tinh hiéu qua kinh t€

A A

Hinh 8.2 So dé thiét ké tau theo nghia t6i uu
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8.8.3 Tu dong thiét ké& tau van tai

1- Xay dung bai toan

Coéng tdc xay dung cdc yéu cau cho thiét k& phu thudc vao ¥ dinh cta chi
phuong tién. Nhing yéu cdu ddt ra khi thiét ké tau vdn tdi phdi bao gém:

1- Chic n#ng, nhiém vu tau dugc thiét ké.

Vung hoat dong, tam xa, yéu cau dic biét vé diéu kién thoi tiét.

2- Kiéu ddng tau.

3- Han ché& vé chiéu dai, chiéu rong, mén nuéc.

4- Yéu cAu vé mdy chinh, van t&c tau t6i thiéu, kiéu thiét bi ddy tau.

5- Stc chéd cua tau.

6- Dung tich ham hang t6i thiéu ho#c bang liét ké loai hang can ché.

7- Bo tri doan thuy thd, diéu kién an &, sinh hoat cia thiy tha.

8- Yéu cdu vé ddm bdo an toan sinh mang ngudi trén bién, vé théng tin lién
lac, vé cac phuong tién ddm bdo hang hai.

9- Yéu cau vé phong chdy, chong chdy.

V.V...

2- Cac budc thuc hanh tinh

1- X4c dinh lugng chiém nuéc tau khong. Trong thanh phan lugng chiém nudc
Dy c6 thé cé: trong lugng than tau, trong luong médy chinh, trong luong trang
thiét bi, cdc vat liéu khdc tham gia vao trong lugng toan tau ma ngudi déng tau
dua vao tau. Mbi thanh phan trong luong tinh theo cdch riéng, phu thudc vao ban
chat cta ching. Trong lugng vé tau 1a ham sé cha chiéu dai, chiéu rong, chiéu cao,
cac boong, thugng ting, phu thudc vao cdc ty 1é kich thuéc tau. Trong lugng buéng
may phu thudc vao cong sudt may chinh va cdc mdy phu, thiét bi chuyén nganh.
Trong luong cdc nhém khdc tuy vao s6 luong thiét bi, trong lugng don vi.. Cong
thic tinh todn cho phan nay tim th4y tai chuong 1.

2- Tinh stc chG deadweight cua tau DWT = D — D,, céng thic chuong 1

3- Tinh dung tich hAm hang dung dé chia hang cho toan tau, cong thic
chuong 1, chuong 3

4- Tinh dung tich ding ky GT va NT, theo cong uéc qudc t&. Cong thic tinh
trinh bay tai phan I tai liéu, cong thic chuong 3.

5- Tinh trong lugng W,, trong tAm cdc thanh phan tham gia vao D, cong thiic
1.11, 1.17.

6- Tién hanh kiém tra cac thong s6 va tinh niang tau theo cac Cong udc qudc
té va luat quéc gia.
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U Man khé tau: H — T > Fb theo cong udc qudc t€, cong thic chuong 4
U On dinh  GM, > GM,min

GZ30 =2 GZ30 min

GZso 2 GZs0 min

40° > @, 2 30° va GZy, > GZpin

Tmin £ T < Tmax

Hé s6 an toan K > 1.

T4t cd bat ding thdc trong phan vira néu dugc chuyén vé dang coéng thic cia
nhitng bién khéong thi nguyén nhu di trinh bay tai phdn 6n dinh va man khd tau,
phan thiét ké& tau, chuong 4 va chuong 5.

7- Tinh di bién, khd ning chiu séng cta tau trong qud trinh hanh trinh trén
bién, chuong 5

Géc l4c 0, < 0y imir trong d6 £ = 1,2,3, ...,6

Gia toc lac e]]]k S%]k,limit trong d6 £ =1,2, ...,6

Céch xdc dinh céc thong s6 lién quan dén 6n dinh, man khé, 14c tau trén
song... dugc thuc hién trong cac mo dun riéng.

8- Tinh stc can vo tau theo cac phuong phdap danh cho tau van tai. Cac
phuong phép tinh nhd két qua phan tich héi qui duge 4p dung vao giai doan nay.
Giai thuit tinh, chuong trinh tinh dugc trinh bay tai chuong 6 tai liéu. V6i duong
cong suc can viia tim dude, tién hanh chon mdy tau dd dé tau thing sic cdn trong
moi diéu kién khai thac. V6i vo tau dang c6, v6i mdy tau via chon, thiét k& chan
vit phut hgp véi ché& d6 khai thédc: chan vit t6i uu, tdn dung day dd theo nghia tot
nh4t, cong suit sdn clia mdy, ddy tau di v6i van téc khong nhé hon van toc da dit
ra cho khai thdc. N6i cdch khdc, phai thiét k& chan vit t6i uu, theo ché do chay tu
do, trong ché& dp 4y chan vit dat hiéu suat cao nhat.

9- T co s§ trong lugng tau, trang thiét bi, mdy méc trén tau tién hanh tinh
chi phi vat tu thiét bi, cong lao dong, chi phi sdn xuat... d& hinh thanh gid sdn
phdm. T stc ché, téc d9, bo tri lao dong, t6 chic sdn xuat tién hanh tinh chi phi
khai thac va thu nhap tir qué trinh khai thac. Téng hgp cdc van dé trén trong bai
todn tinh kinh té& clia tau. Trong bai todn nay méi thanh phéan x; j =1,2, ... déng
vai tro bién cia ham muc tiéu flx).

Ti cdc thong s6 ky thuat dang c6 biat dau tinh cdc phép tinh lién quan dén
tai chinh va tinh kinh té& cta tau. Cach lam thong thuong trong giai doan nay bao
gom:

Tinh cdc thanh phin trong lugng tau va trong tdm cla ching, tham gia trong
D = YW,;. Trong cong thic nay D con dugc hiéu D =y-L-B-T-CB.

Tinh gid tau hay téng s6 von dau tu hinh thanh con tau I, gid thanh nay luén
gén lién véi kich thudc tau, chic ning, trang thiét bi va cach thic thi cong.
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Tinh luong hang héa do tau chuyén chd trong mot ndm va ti€p dé doanh thu
tif cong viéc van tdi nay, tinh bang tién, Q, theo thuc t& khai théc.

Tinh chi phi khai thdc tau trong nam theo cdc phuong thic tinh dang ap
dung trong quan ly tai chinh doanh nghiép V.

Tinh hiéu qua kinh t& clia tau van tdi tién hanh theo nhiéu tiéu chuan khéc
nhau. Hai cdch 1am sau diy thudc dang gidn don nh4t, dé st dung.

1- Hiéu qua kinh t& dugc ddnh gid theo quan hé gitta 1gi nhuan thuan trong
nim vé6i téng s6 von dau tu hinh thanh tau

g-2_Q-V

T hiéu qua kinh té& phai dat gid tri 16n nhat.

Ty 1& nghich cta E dugc goi 1a thoi gian hoan vén T:QI—V’ thoi gian nay
phai 12 ngin nhat khi tinh cho nhiéu phuong 4n.

2- Kh4u hao tai san ¢é dinh dugc thuc hién theo cdch thiic ma nganh tai
chinh d4 qui dinh. Thong 1é, trong nganh ché& tao tau va khai thdc tau, khau hao
theo cach thidc chia déu khau hao cho cdc nam. Gid st ty lé khau hao tau la g,
tinh bing %, ti tong von dau tu, sd tién khau hao dugc gop chung véi chi phi V dé
hinh thanh téng chi phi khai thdc trong nidm sé& ky hiéu la: @ =V + ¢-I. Hiéu
qué kinh t& cla tau van tdi dugc xét qua chi tiéu thé hién trong méi quan hé giiia
R’ va Q.

Vigl VI
R Q@ @

Trong céc bai todn thiét k& tau van tdi, hé sé n phai dat gid tri nhé nhAt.

(8.24)

Chuong trinh mdy tinh thiét ké tau vdn tdi

Phan tiép theo trinh bay nhiing thi tuc thiét k& tau van tdi ven bién sic chd
du6i 3000tdw trén co sd thiét k& t61 wu. Noi dung trinh bay tai day dugc chép lai
ti bai bao “Thiét k& tau van tdi bién t6i uu”, cia TCN, trong Tap chi Nghién ciu
thiét k& mday cong nghiép, 10, 1984, Ha Noi. Thiét k& tau van tai theo ly thuyét
t6i uu trong bai bdo nay da bat diu tir 1980, sau thoi gian thi nghiém va stra chiia
dén 1982 méi 6n dinh. Bai bdo gitp nguoi doc lam quen vé6i cdc thd tuc thiét ké,
tuy nhién khi thiét k& that su nguoi thiét k& can cdi bién nhitng cong thic xuat
hién trong dé cho hgp vé6i diéu kién lam viéc.

Xay dung bai todn

Cong tdc xay dung cdc yéu cAu cho thiét k& phu thudc vao y dinh cta chui
phuong tién. Nhing yéu cdu ddt ra khi thiét ké tau vdan tdi phdi la:

1- Chtc nang, nhiém vu tau dugc thiét ké.

Ving hoat dong, tdm xa, yéu cau dic biét vé diéu kién thoi tiét.

2- Kiéu dang tau.

3- Han ché vé chiéu dai, chiéu rong, mén nuéc.
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4- Yéu cAu vé may chinh, van toc tau toi thiéu, kiéu thiét bi ddy tau.

5- Stc chd caa tau.

6- Dung tich hAm hang t&i thiéu hodc bang liét ké loai hang can ché.

7- B6 tri doan thay thd, diéu kién an 6, sinh hoat cta thiy thda.

8- Yéu cidu vé ddm bdo an toan sinh mang ngudi trén bién, vé thong tin lién
lac, vé phuong.

9- Yéu cau vé phong chdy, chéng chdy.

V.V...

Cdc théng s6 tham gia trong ham muc tiéu:

x1= D - lugng chiém nudc D = YW,

v

EF =
X9 n \/g7L
x3EhE%
x4EbE§
L
T H
x6 = Cp (8)
x7= Cy (B)

xg = Xc/L, tinh tiur gitra tau

X9 = Olgéc bo mii
Cdc kich thudc chinh tinh theo phuong dn sau:

2
Lzl.(Lp:v_.Lz
g Fn g Xy
B:§~T:x4~T
Vél T: CDL B: D B — I ‘;C].
8 X3
V.V...

Kich thuéc chinh cta tau dugc so sanh véi han ché& cho truéc

<

Limin < Ui < Ui max
Kich thudc chinh, cdc hé s6 day, tdm ndéi phan chim, géc luon phia mii,... cho
phép bit tay tinh sic cdn vé tau thdy 1a ham sé cta Fn, va xdc dinh cong suat
kéo, cong suat can dé ddy tau véi toc do da dinh, thiét k& chan vit.
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V6i kich thuée da c6 bat tay tinh trong lugng, trong tAm tau, sdc chd cta tau
va dung tich tau, trong d6 c6 dung tich hAm hang. Budc ti€p theo tién hanh kiém
tra cdc thong s6 va tinh niang tau theo cdc cong ude quoc t&€ va luat quoc gia.

Man kho H-T > Fb theo cong udc qudc té,

On dinh GM, > GM, min

GZs30 2 GZ30 min

GZso =2 GZs0 min
40° > ¢, > 30° va GZ,, > GZ in
Tmin < T < Tmax

Hé s6 an toan K > 1.

T4t cd bat ding thdc trong phan vira néu dugc chuyén vé dang coéng thic cia
nhitng bién khong thi nguyén nhu dai trinh bay tai phdn 6n dinh va man khd tau,
phan thiét ké tau.

Tinh di bién: kha ning chiu séng cta tau trong hanh trinh trén bién:

- Géc 14c 0y, < Oy jimi; trong d6 & = 1,2,3, ...,6

- Gia toc lac %k < %k,limit trong d6 & = 1,2, ...,6

- Cach xac dinh cdc thong s6 lién quan dén 6n dinh, man kho, 1ic tau trén
song... dugc thuc hién trong cac moé dun riéng.

Tl co sd trong lugng tau, trang thiét bi, mdy moéc trén tau ti€n hanh tinh chi
phi vat tu thiét bi, cong lao dong, chi phi sdn xuat... & hinh thanh gid san ph4dm.
T stc chd, toc do, bo tri lao dong, t6 chic sdn xudt tién hanh tinh chi phi khai
thdc va thu nhép tir qua trinh khai thdc. Téng hgp céc van dé trén trong bai todn
tinh kinh t& clia tau. Trong bai todn nay méi thanh phan x;, j =1,2, ... déng vai tro
bién ctia ham muc tiéu flx).

Gidi bai todn

Bai toan viua xay dung xong c6 dang: flx) — min .
trong d6 x = { x1, xo, ..., X}

X4c dinh trong mién: b(x)>g

Xi, max > X; > Xi,min

Trong chuong trinh dau tién nay da st dung phuong phép tim truc tiép (direct
search). Trong s6 cac gidi thuat tot nhat ctia phuong phdp gom gidi thuat Simplex,
Complex, giai thuat Zangwill va Rosenbrock, ngudi viét bai nay da chon theo cach
gidi ciia Rosenbrock khi tim nghiém bai todn. Vector x trong chuong trinh chi
chira 9 thanh phan dé chuong trinh dugc gon, nhe.

Chuong trinh dugc sit dung vao viéc 1lap phuong 4n cho thiét k& tau van tai
ven bién stic chd ti 500+-3000tdw. Thoi bdy gid tau van tai c¢d nhé, chay ven bién
Viét Nam dang 1a nhu cau can thiét. Ciing tai thoi diém d6 kha niang déng tau
16n nh4t ctia chung ta khong vugt qua tau 3000tdw, céc hai cidng tai cdc dia
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phuong con bi han ché vé do sau luong lach va kha n#ng tiép nhan tau lén. Tu
tinh hinh d6 yéu cdu cho thiét k& phai 14, thiét ké& tau véi kich thuéec khong bi
han ché& va thiét ké& tau c6 mén nudc han ché trong van tai song-bién.

Chuong trinh ap dung vao thiét k& tau van tdi hang kho, hang tong hop, stc
ché 1500 tan theo hai phuong an:

1- Tau t6i uu, kich thude chinh khong bi han ché,

2- Tau t6i uu, mén nude bi han ché& theo yéu cau chu tau.

Két qua tinh trén may IBM 360/40 nim 1982 nhu sau:

Bang 8.7
Tén goi Ky hiéu & don vi Tau cé T han ché Tau véi T khéng han ché

Chiéu dai gitia 2 try Lpp, m 86,88 66,8

Chiéu rong B,m 10,92 12,15

Mén nudc T, m 3,90 4,34

Chiéu cao H, m 4,94 5,72

Hé sé day t. tich Cs 0,66 0,655

Van téc tau v, HL/h 10,0 10,0

Lugng chiém nudc D, t 2510 2387

Trong tai Taw 1565 1562

Tam ndi Xc, %L 1,5 1,4

Khai lugng

V& thép T 664 535

Gb T 43,4 43,1

Trang thiét bj T 100,7 100,1

Bubéng may T 59 59

Hé théng tau T 22,5 22,5
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Chuong 9

NGOAI HINH TAU

Tao ngoai hinh tau véi yéu cau diu tién 1a lam dep con tau, va tau dep méi cé
khad ning thu hut su chd y cia ngudi dung. Thiét k& ngoai hinh khong chi ddm
bdo k§ thudt ma con ddm bdo cho tau thuc hién dugc nhiing yéu cdu ky thuat va
chiic ning cta tau. Truéc khi ban vé m§ thuat tau, ching ta c6 thé nhic lai nhiing
kiéu tau va ddng tau thong dung dang dung trong thuc t&. Nhitng tau nay khong
chi kh4c nhau vé chiic ning ma con khac vé ngoai hinh.

Céc tau dang hoat dong c6 thé chia lam hai nhém 16n, tau chién dung cho cac
muc dich quin su va nhiing tau khong thudéc nhém trén duge goi la tau dan su.
Theo chic nédng cdc tau trong nhém nay dugc phan thanh cdc nhém nhd, goi tén
theo qui u6c khong van ban nhu sau:

Tau ché hang: tau hang kho hay con goi tau hang téng hop (general cargo
ships), tau chd hang 1éng, trong d6 chd yéu la tau chdé ddu (tankers), tau ché
hang roi (bulkcarries), tau chd hang thung (container ships), tau hang lanh
(reefer vessels)... Tau khach (passenger vessels): tau khach, chay bién tuyén cé
dinh, tau hoat dong trén cdc duong khong c6 dinh, tau du lich, tau khdch chay
trén cac song, hé va tau hang - khach. Tau céng dung ddc biét: tau nghién ciu,
tham do, tau gidm sdt méi trudng, tau lam tram chia dau khong bén. Tau danh
bdt ca, tau ché& bién va tau bdo quan cd. Tau céng trinh: tau cudc, tau hit, tau
lam sach dau, cdc loai tau lam viéc trong nganh khai thdc d4u khi tai thém luc
dia.

Yéu cau m§ thuat cia cédc tau giong nhau, tuy nhién cdc yéu cdu ky thuat va
chiic ning tau lam cho mobi tau c6 ddng riéng, vé dep riéng. Thiét ké m§ thuat tau
phéi ddp Ung yéu cAu m§ thuat chung song phai c6 tinh dic thu.

Phan dau chuong nay ching ta cing ban vé nhiing yéu cau m§ thuat chung
nh4t, dung cho tau khich. Nhitng hiéu biét chung nay sé& dugc cdi bién khi 4dp
dung cho céc tau khéc kiéu.

Thiét k& tau bat dau tir chon kich thu6c chinh, ty 1& kich thuéc, cdc dic trung
hinh hoc lién quan than tau. Trong nhitng diéu kién d6 thong thudng dudng hinh
ly thuyét tau phai dugc 14p ngay trong giai doan thiét k& ban dau. Pudng hinh tau
theo thong 1é dugc 14p trén co sé cdc yéu cau ky thuat, theo chic nang cta tau va
do vay ban than duong hinh chua thé ddp tUng cdc doi héi vé mit my§ thuat.
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Khoéng phai 1a nghich 1y néu nhan xét rang c6 nhitng dudng hinh chua thujc dién
“dep” song cho phép nguvi thiét k& tao con tau c6 dang hdp din, ngugc lai dudong
hinh “dep” theo nhiing cdch ddnh gid nhat dinh chua chic cho phép tao ngoai
hinh hap dan cho tau. Yéu cau dit ra cho nhiing nha kién tric su tau thiy, theo
cach goi cia ngudi Anh: Naval Architect, 1a tao hinh tau dep, hai hoa trén co sé
dudng hinh tau dang dugc thiét ké&. Thong thudng hai hoa dugc hiéu trong khung
canh cu thé, hai hoa véi méi trudng, véi cdnh vat, v6i thién nhién va véi con
nguoi.

Ngoai hinh tau khdch do kién trdc su tau thiy - nghé si tao hinh qui dinh.
Ngoai hinh tau khong thé giong nhau hoan toan giita cdc tau cing mot chiic ning,
vi du ciing cho tau khach. Mic dau vay, theo cach lam cia phuong phédp théng ké
ngudi ta c6 thé tap hop, phan tich va rit ra nhing qui luat chung dugc dung cho
thiét ké& tau. Véi tau khach, ngoai hinh dugc diung phé bién va vé dep dugc ddnh
gid 12 hoan m§ mang dang hinh giot nuéc. TU nhitng ndm d4u ctia phat trién tau
khéch, hinh dang giot nuéc da ngu tri trén phan 16n céc tau. Hinh “giot nuéc” tré
thanh déc ton trong nhitng nam dai gita thé ky XX. Nhin ngang thugng ting cia
tau thiét k& theo ddng giot nudc nay dugc qui hoach theo chiéu cao khong déu
nhau. D$ chénh léch theo chiéu cao nay da tao ra vé dep cho con tau khi ndi bat
trén bién xanh. Hinh 9.1a dué6i day khai qudt héa co cdu “giot nuéc” ctia tau trong
nhiing ndm trude, bady muoi.

Theo thoi gian, hinh giot nuéc nhu thé hién tai hinh 9.1a té ra “d4” cho ngudi
diung. Nhitng déi thay cin thiét khi tao hinh lam cho ddng bén ngoai cta tau dep
va dé mén mic dau nhitng dang méi khong luu giit hinh dnh giot nuéc nhu ching
ta da quen. Nhitng ngudi tao hinh dé nghi st dung frofil séng trochoidal lam hinh
dang da dugc trién khai va 4p dung cho tau khach di bién (H.9.1b). Dang profil
séng bién nay thinh hanh trong nhitng nim sdu muoi.

Diéu can néi thém khong chi b moén 1y thuyét tau, sic bén tau dua cdc y
tuéng xay dung ngoai hinh tau ma cdc nha todn hoc ciing da gitp rat nhiéu cho
cac kién trdc su tau thiy trong tim kiém vé dep tiém n#ng c@ia tau. Pudng cong
ham e" (con duge vidt ham exp trong cdc ngdn ngit lap trinh) khi 4p dung cho tau
khach da mang lai nhilng vé dep la thuong (H.9.1c). Ngoai hinh tau dang ham e
khong chi thinh hanh trong hai thap ky bay muoi, tdm muoci ma con luu dén ngay
nay.

My thuat tau ngay nay khong chi 1a linh vuc quan tdm cia cdc nha kién tric
su tau thiy ma con 1a diéu quan tdAm hang dau cta cdc chd tau. P& canh tranh véi
cdc phuong tién van tdi hanh khach dudng khong, dudng sit cao téc, tau thiy ché
khé4ch phdi ting tinh hdp dan va tinh canh tranh. Tau khdch khéng chi doi héi
ngoai hinh dep ma tién nghi phai dat dén mic du canh tranh véi may bay, tau
trén duong st cao toc. Trong nhitng ndm cudi thé ky XX cédc tau khach bi budc
phdi “béo” thém ra va hdp din hon xua. Tau phéi di cao, rong dé bo tri nhiéu
tién nghi sinh hoat hon. C4c phong ¢ dugc tidng dién tich, phong nghi, phong
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phu... déu phai nang c4ap. Trén tau khdch hién dai nguoi ta khong chi bo tri cdc
phong sinh hoat, phong sinh hoat céng cong ma con cé bé tdm, cdc phong thé
thao, tham chi trén vai tau con c6é cd san golf mini. R6 rang cac thay d6i d6 lam
cho cdc tau sinh doéng hon. Dang cdc tau dugc ché tao cudi thé ky xa roi dan
nguyén tic “giot nuéc”’, dé chuyén sang trang thai ddy din hon. Hinh 9.1d va
hinh 9.1e trinh bay ngoai hinh cia tau khach thuoéc nhém né phin trusc hay con
goi kiéu “16i kéo” con hinh dé sau thudoc nhém “thic d4dy”. Piéu c6 thé néi thém,
nhém “thic d4y” 1a tién dé dé€ cdc kién tric su tau cho ra doi kiéu ddng “hinh
thang”, néu khéong mudn goi 1a hinh chit nhat. Hinh 1f trinh bay ngoai hinh tau
dang duoc dung trong tau khdach va cd cdc tau khong phai 1la tau khdch trong
nhiing ndm cudi thé ky XX.

a)

R
\

Hinh 9.1 Ngoqi hinh tau
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C6 thé dua ra nhan xét sau, néu nhitng ndm nim muoi hinh giot nudc véi
trong tadm profil ndm tai phan truéc, dén nhitng ndm bay muoi, tdm muoi trong
tam profil da lui vé mat sau cit gitia tau, dén khi ki€u “thiuc ddy” ra doi trong
tam profil 1ui vé sau xa hon. Pén giai doan ngoai hinh hinh thang, trong tam da
chuyén hén ra sau.

»

Trong giai doan “giot nuwdc”, dén “ham e ” chiéu cao thuong tdng vé nén
dudng giy khic, giai doan sau nay dudng gay khic hdu nhu nhudng chd cho dudng
thang hodc gan véi dudng thing.

Mot s6 tau khach ¢6 nhé dugc déng tif nhiing ndm nim muoi dén tdm muoi
theo phong cdch hinh giot nuéc dugc tong két nhu sau. Tau khach c¢& nhd
“Sunnan” (H.9.2), tau kh4ch ven bién “Lilla Wendera” (H.9.3) 1a dai dién.

Phan tich loai hinh cdc tau da déng tir hon tram nam nay, cé thé rat ra qui
luat tao hinh co cdu hé thong cdc phan ti kién tric tau. T4t cd dudng déng tao
nén hinh giot nudc, hinh séng..., phai tuan tha qui luidt cing nga theo huéng chu
dao vé6i géc chudn. Cu thé hon, moi dudng bao profil thugng tang, 6ng khéi, cia
s6, cot cd cot budm, 16 khoét déu c6 chung huéng, con dd nghiéng cta tiing dudng
bao khong khédc xa d nghiéng chu dao.

Hinh 9.3 Tau khdch ven bién “Lilla Wendera”
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Qui luat nay dugc giai thich tai hinh 9.4. Nhing tau dugc xay dung ngoai
hinh theo phong cdch thing ding cé cac thanh bao thugng tdng thang ding, nhu
huéng cha dao. Tuy nhién, bén canh huéng chu dao (H.9.4a), huéng nghiéng tha
hai dugc dua vao qui trinh tao hinh lam cho thiét k& duyén ddng hon, uyén
chuyén hon. Huéng thi hai thong thudong nghiéng vé sau nhu hién thi cung hinh.
Ngoai hinh dang nay dugc dung cho tau khach va cdac tau van tai. Khuynh huéng
nay xudt hién ti nhitng nidm bdy muoi, ngay nay dang 12 mét thoi thugng trén céc
kiéu tau. Nhitng vi du hinh 9.5, 9.6 va 9.7 xem xét khuynh huéng nay trong thiét
ké tau.

Hinh 9.4 Nguyén tdc dung duong déng
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Phan 16n tau khach ké cd tau da cé ti ¢6 xua dén tau hién dai, thong thuong
dugc tao hinh trén nén hai huéng nghiéng chi dao, nghiéng vé trudc va nghiéng
vé sau cung trén mot tau. Hinh 9.4b trinh bay do nghiéng thuong tang va céc
phan 16i tai thugng tang tau khdch dic trung cho nhitng tau ra doi vao cudi thé
ky XX. Ba hinh ti€p theo 9.4c, 9.4d, 9.4e trinh bay ngoai hinh tau khach da duogc
ché tao.

Khac véi truong hgp duong dong vira néu, duong dong xién that su da dang va
phong phi. Trong thuc t& d6 nghiéng ctia géc chi dao thay d6i khd rong. Géc
nghiéng vé sau c6 thé tir 100° dén 150° hodc hon. Géc nghiéng vé truc cé thé tu
50° dén 90°. X4c dinh géc nghiéng chii dao phu thuoc kich ¢ tau va yéu cau cu thé
cia mbi tau cu thé. C6 thé phat biéu cdch chung nhat, géc nghiéng khi cidch xa
géc 90° dan dén hién tugng thu hep khong gian hitu ich, thay vao d6 ngoai hinh
cia tau c6 khi dep hon, hdp din hon. Thong lé géc nghiéng vé sau l6n, géc
nghiéng vé trudc c6 xu huéng can ké huéng thang. Piéu nay cdn thiét khi tao
hinh nhing tau nhé. Trén nhing tau I6n ¢6 khi quan sat dugc géc nghiéng so véi
truc ding ctia géc nghiéng vé sau va nghiéng vé truéc gan biang nhau.

Nhitng minh hoa tiép theo gitp ban doc xem xét nhitng thiét k& thanh cong
nho tao cdc géc nghiéng hgp ly. Tau khach mang tén “Seabourn Spirit” sidc chd
210 khach, dong tai Seebeckwerft dai dién cho nhém tau c¢6 géc nghiéng thugng
tang rat 16n (H.9.5). V6i géc nghiéng quéd ¢d nhu vy, ngoai hinh cia tau khong
chi dep, thanh thoit, mang tinh “dong” ré nét ma con tao nhiéu thuan lgi cho
nhitng nha kién tric su dua 4nh sdng troi vao t4n mbi phong.

Hinh 9.5 “Seabourn Spirit”
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Mo hinh tau khich “Bremer Vulkan” thuc su 1a khdch san néi, trén d6 trang
bi di cdc phong & cao cdp, nha hang, bar, rap chiéu béng, discotheque, clta hang
supper market c¢d nhd, bé boi ngoai trdi, bé boi c6 mai che, san tdm ning... Khéc
v6i ngudi ban dong nghiép via néu, géc nghiéng ctia thuong tang so véi truc ding
vo cung nhd, tuy vay cdc phuong phdp 14y danh sdng troi va tdn dung 4nh sdng
troi da lam hai long hon vai trdm con ngudi trén khach san néi nay (H.9.6).

0 oot RN 0T

AN DN
S,

Hinh 9.6 M6 hinh tau khdch “BremerVulkan”

Hinh 9.7 dugc vé lai ti tau khach dang liner dic trung cho kiéu ddng chau
Au, géc nghiéng thugng tAng ¢ muc trung binh, déng tif nhiing nam sdu mudi, bay
muoi.

Hinh 9.7 Tau khdch kiéu ddng chdu Au

Mot trong nhitng yéu cAu thiét k& ngoai hinh 1a tau dugc thiét k& phai dep
theo nhitng tiéu chudn xdc dinh song phai hai hoa va can d6i trong khong gian
ma né hoat dong. Piéu nay quan trong cho nhiing tau hoat dong noi dia. Kich
thuéc cta tau, chiéu dai, chiéu rong can thich hgp cho cdnh séng, hé né hoat
dong. Ngoai hinh va mau sic cda tau phdi hoa hgp véi cdnh quan dong séng tau
boi, v6i bo song tau ghé v6i thanh pho tau dén thudng xuyén.
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Hinh 9.9 Tau hang nhing ndm 70

Nguyén tic thiét k& trén day khi d4p dung vao cac tau khong phdi 1a tau
khdach mang tinh dic thu riéng. Cac diac thu d6 do chic ndng cia tau qui dinh.
Tau ché hang cin bé tri thugng tang tai khu vuc trén buéng mdy, nhuong khodng
khong con lai cho cdc khoang hang va céc noi thao tdc tau, thao tdc boc dé hang.
Mt khéc tuy tinh hinh thuc t&, buéng mdy cé thé dit trude, dit gitia hodc sau.
Trong hoan cdnh bi dong d6 nhiém vu kién tric su 1a tao ngoai hinh tau gom
thuong tdng, than tau thanh mot khéi hoan my. Néu kién tric su khong con
quyén thay d6i duong nét than tau thi cong viéc tao hinh thugng ting dit trén
than tau do kién tric su dinh sé c6 tAm quan trong dic biét. Thong thuong nhitng
nguyén téc tao hinh vira ban, 4p dung cho tau khich dugec dung cid cho tau khong
phai 12 tau khach. Nhitng thiét ké cia nhiing nim nim muoi, sdu muoi, thugng
tang tau hang c6 déang dap cha hinh giot nuéc, dudng bao thugng ting thudong
dugc trau chudt, uén nén céng phu.

Theo nim thdng, dé triét dé tan dung khoang khéong gian trén buéng may, dé
thi cong nhanh chéng va thuan lgi theo qui trinh cong nghé hién dai, thuong tang
tau hang thién vé dang thang ding. Hinh 9.10 gidi thiéu profil tau ché hang dugc
thiét ké& trong nhitng ndm chin muoi. Thuong tang clia tau mang tinh dic trung
cho nhitng tau hién dai, cdc thanh thing ding, “cot budbm” thing ding, cot cd
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thing ding, miai tau dang “gqud [é”, dudi tau vat kiéu transom (T), banh 14i treo,
chan vit bién truéc. Tao ddng theo md hinh nay khong chi dung cho tau ché hang
tong hop ma con dung cd cho cac tau chay nhanh hon, trong d6 ké ca tau ché
container.

Hinh 9.10 Tau chd hang hién dai
Hinh tiép theo (H.9.11) gi6i thiéu profil tau chd hang thung clia nhitng nim
chin muoi. Tau dai gan 130m, rong 20m, cao 11m tinh dén mép boong. Piéu ching
ta quan tAm 1a cdch tao hinh clia thuong tang ding qui tic va rat chudn muec.

Hinh 9.11 Tau container

Trong cac tau thuéc nhém tau cong trinh chiang ta giap nhiing tau kich thuéce
rat 16n dén nhitng tau nhé. Cac tau tuy mang nhitng dic thu riéng biét, bd tri
nhiéu trang thiét bi rat ky di song van phai dugc tao hinh v6i kha ning t6t nhat.
Nhitng vi du sau giéi thiéu nhiing két qua lao dong c6 hiéu qua cta cac kién tric
su tau thiy trong nganh khai thac dau khi. Hinh 9.12 trinh bay tram chia dau va
cap diau khong bén (Floating Production Storage and Offloading Vessel) dang dugc
dung nhiéu trén thé gii. Tai Viéet Nam, Vietsovpetro dang s dung bén tram cé
tinh ning tuong duong tram trong hinh. Chiung ta thdy ro phong cdch tao hinh
cia nhitng kién tric su hién dai.

:
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Hinh 9.12 Tram FPSO
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Hinh 9.13 Profile tau ché ddu siuc ché 250.000¢t
Tau dau c& 16n c6 dang nhu mé t4 tai hinh 9.13.

Tau ché hang roi (bulkcarrier) c6 ddng bén ngoai khong khac tau ché dau,
dugc trinh bay tai hinh 9.14.

Hinh 9.14 Profile tau chd hang roi
Hinh 9.15 trinh bay profil cdc tau thugc nhém tau ché khi LPG. Céc tau déng
ti nhitng ndm gitta thé ky XX c6 dang dap cua tau hang thoi d6, con tau hién dai
c6 huéng chung 1a tao hinh véi dang hgp thoi nhat.

Hinh 9.15 Tau ché khi héa I6ng

Vé tau c4, ching ta sé lam quen v6i cdc md hinh thanh céng ma cac kién tric
su da tim toi trong hang chuc nidm. Phadi néi ngay ring, tao hinh tau c4 khé hon
rat nhiéu so vé6i cdc loai tau khac. Trong phan ban vé phuong tién béc dd, phuong
tién khai thdc ching ta sé tim hiéu thém cac trang thiét bi khong may m§ quan
ma tau c4d phai c6. Vé nguyén tic, nhitng qui luat tao hinh da trinh bay déu 4p
dung duge cho tau cd, tuy nhién véi khong gian nhé hep tau c4, cong v6i su cong
kénh trang thiét bi, tao dugc profil tau dep, hai hoa khéong dé. Hinh 9.16 trinh
bay mot gidi phdp thanh céong vé méit kién tric cho tau dai 43m, ddanh ca bing
phuong phap kéo hoic vay.
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Hinh 9.16 Tau ddnh cd kiém nghé

Hinh 9.17 Tau cé nhd, chay nhanh

Hai thap nién cudi thé ky XX, xudt hién nhém tau ¢d nhd, chay nhanh lam
nhiém vu tuan tra, phuc vu du lich, thé thao... Thuit ngit chuyén nganh dugc bd
sung mot s ti mdi: tau cong vu (work boats), tau hadi quan, kiém ngu, tau chia
chdy, tau hoa tiéu (pilot), tau thé thao va nhiéu tén goi khéc nita. Trén thuc t&
day 1a nhém tau tuan tra (patrol boats) can téc do cao, hoat dong linh hoat.

Yéu cidu dau tién cho ngoai hinh loat tau nay la tinh “dong” bao gém, co dong
khi lam viéc, hinh ddng tau “khi dong hoc” c¢6 kha néng thodt gié. Nhin chung
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profile tau c6 dédng gan véi dang “thic ddy”. Vé mit dong luc hoc, khi chay véi toc
do thiét k& cdc tau nay lam viéc 6 ché do thiy — khi dong, chd khong lam viéc
nhu tau néi chay cham. Khi chay gan nhu toan than tau néi 1én mit nuée, do vay
ngudi nghé si tao hinh phdi quan tdm dén toan bo than tau khi thiét k& cha
khong chi han ché& phan néi nhu di néu ¢ phan truéc. Nhin chung céc tau dién
nay, dugc thiét k& nhu hinh miii tén, ddu nhon nam phia mii tau, phan l4i gan
nhu canh huéng dong mii tén.

Kién tric tau doi héi ludn cé su d6i méi va tau duge tao ra sau phai cé tinh
hién dai, it nh4t phdi hon tau trude d6. Miat khéc giong nhu bat ky 1anh vuc nghé
thuat nao khéc, kién tric tau cin cé tinh sdng tao, song can tiép thu nhing gi la
tot dep clia céc lanh vuc gan giii, cdi bién va 4p dung cho tau. Trén co sé ddm bao
nhitng nguyén 1y tao hinh d3 néu, nguoi thiét k& — kién tric tau c6 thé hoc va
thuc hanh céc kiéu ddng dep cta cdc bo moén gin giii v6i tau thiy. Nguoi thist k&
c6 quyén hoc nhitng diéu hay ctia nuéc khdc dé a4p dung cho con tau cu thé, si
dung trong nudc. T4t nhién, tinh dan tdc, tinh truyén théng ciing 1a cédc yéu clu
quan trong ma nha thiét ké& phai c6 trong céc tdc phdm ctia minh. C4c kiéu ddng
dep hoc dugc, hay goi van héa hon “mé phéng”, sau cdch diéu phai la nhiing tac
phdm mang ddng d4p riéng cho nganh tau. Mot trong nhilng khuynh huéng tim
cai dep cho tau thuy la dua nghé thuat tao hinh ctia nganh ché tao mdy bay sang
tau. Hién nay kha nhiéu tau khach dugc thiét k& va bd tri gan giong may bay.
Hinh duéi day (H.9.18), gidi thiéu thiét k& tau canh ngadm (hydrofoil craft) phuc
vu ché khdch noi dia. Profile tau cdnh ngdm nay trong khong khdc nhiéu so véi
profile mdy bay hién dai. Khi chay véi van téc thiét k&, toan than tau bay trong
khong khi, chi déi canh boi trong nudc, lam nhiém vu nang tau. So vdi may bay,
sdi canh cta tau ngidn hon, gon hon.
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Hinh 9.18 Tau trén cdnh ngdm
Trong thé giéi hién dai, ching ta khong chi c6 tau mot thaAn ma cd tau nhiéu
than. Tau hai than (catamaran) va tau ba than (trimaran) chen 1an trong nhém
tau khach, tau tuan tra. Pdi tau chong budén lau hdi quan Viét Nam trang bi céc
tau trimaran hién dai bén canh tau mot than truyén théng. Céc tau hd trg nhau
trong cong tdc. Tau hai than lam nhiém vu chd khéach, ché hang va cd tau danh
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cda. Nguyén téc thiét k& ngoai hinh tau
nhiéu than thuc ra khong khéc nhiing diéu
dang dung cho tau mot than. DPiéu dang
quan tdm nhéat, chiéu rong tau nhiéu than
thuong rong hon kha nhiéu so véi tau mot
than. B6 tri hop 1y khodng khong gian toan
tau nhiéu than thong thuong doi nhiéu suy
nghi va can nhdc. Khong gian rong tao
nhiéu thuan lgi cho viéc bé tri song dam Hinh 9.19 Tau hai than chay song
bdo my thuit cho khong gian rong rai 46

chua chic la diéu dé dang.

Hinh 9.20 trinh bay mot trong nhiing trimaran thuong xudt hién trong cac
cudc thi tau, thuyén. Thuyén ba than “Cable & Wireless Adventuer” da dat gidi
nhat cudc dua vong quanh thé gidi thé nidm 1998. C6 thé néu thém, tau kiéu la
nay dugc thiét k& tai UK, chiéu dai tau 35m, sdi cdnh (gidng sdi cdnh méay bay)
16m, chiéu chim 1,61m, luong chiém nu6c 45¢. Vat liéu lam tau la composite nén
epoxy, 16i gb. Tau dugc thiét k& cho tuyén duong dai 2300 dim bién. Van tdc thiét
ké& 22 HL/h. Trong cudc dua dé dat gidi nhat 1998, trimaran dang néu da vuot qua
dudng bién 26000 didm bién trong 74 ngay, 20 gi¢ va 58 phiit.

Hinh 9.20 Tau 3 thén (Trimaran)

Mii, duéi tau va my thuat tau

Tau thiy ché tao thoi xa xua ¢6 dic trung chung, cha 6ng ching ta rat coi trong
m§ thuat phan mii tau va dudi tau. Cau hinh phan miii tau khac nhau kha nhiéu
trén céc kiéu tau. Po nghiéng song miii dugc chon tir 0° so vé6i tru ding, tic 1a miii
tau dung ding, dén goéc nghiéng khong thap hon 60 — 70°. Tau hién dai con dugc
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gin két cdu dac biét, goi 1a két cau “bong den tron”, hoac “giot nuée roi thaing ding”
ho#c “gqud lé” tai phin mii tau lam cho mii tau thém duyén dang. Chon lua kiéu
miii, chon géc nghiéng cho séng mii trong thuc t& thiét ké& 1a viéc chung ctia ngudi
vé duong hinh va kién trdc su. Nhitng dang mii tau dang hién c6 dugc gidi thiéu tai
hinh 9.21. Tai hinh c6 thé thay rd, mii kiéu a ngay nay dugc dung rat rong rai, tu
tau van tai, tau khéch, tau ddnh c4 déu thay cé méit mii tau dang nay.

a) b) c)

Hinh 9.21 Cdc dang mii tau

Mii tau dang f dugc dung cho tau chay cham, chi yéu tau séng. Tuy nhién
ching ta van bit gip trén cac tau hién dai, mii thdng ding khong hé mat vé uy
nghi va bé thé trén cdc tau ché hang vo cung 16n. Tau v6i mii qud 1& nhu thé
hién dang e dang dugc ua chudng cho cdc tau méi déng cudi thé ky. Mii tau khach
¢d 16n, chay nhanh nhin chung c6 dang d. Puong hinh cta tau khach (passenger
cruise liner) v6i miii dang d dugc gigi thiéu tai hinh 9.22. Thé hién duong hinh ly
thuyét, tau mang tén “Crown Odyssey”, déng tai nha may déng tau Meyer Werft,
Germany. Tau dai 187,74m, riéng phan nghiéng miii tau da chiém hon 1:20 chiéu dai
tau.

Hinh 9.22 Duong hinh ly thuyét tau liner
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Giong phan mii, phan dudi tau 1a phan kién tric lam tidng vé dep cua tau di
bién néi riéng va tau thiy néi chung. Tai phan “Ly thuyét thiét ké& tau” ching toi
da c6 dip ban vé tdc dung cdc kiéu dudi tau kién tric su can sdp x&p, bo tri dé
ngoai hinh cta tau hai hoa va

dep mit. Ba dang dudi tau duoc \ _________ \*\
ding phd bién gom: dang thong |

dung, dang dudi tau tuan duong,

duoi vat transom. Hinh 9.23 gidi 2

thiéu phdc thdo ba dang duéi tau: a) b) ©)

a) tudn duong, b) thong thudng, Hinh 9.28 Cdc dang dudi tau
¢) dudi tau dang transom.

Theo tién trinh lich si, dang du6i cua tau déng trong thé ky XX c¢6 dang nhu
trinh bay tai hinh 9.24. Hinh a) tau déng dau thé ky, b) tau gitta thé ky va c) tau
hién dai.

Hinh 9.24

Dé két thic phan ban vé mii va dudi tau, ching ta c6 thé thong nhat diéu
nay, miii va dudi tau 1a hai thanh phan cung vé6i thuong tidng quyét dinh vé dep
va do hai hoa clia mot tau. Hinh ddng va kiéu ddng cda mii va dudi phdi mang
tinh truyén thong, song phai bit nhip véi cudc song hién dai.

Ong khoi, cét budém

Cho dén ngay nay, trén tau thiy ngudi ta van phdi quan tdm dén cdc nhém
két cdu mang tén goi “cot buém”, méc diu trén thuc té&, ngoai tri thuyén budém
dung trong thé thao, thuyén budém dan gian va tau hudn luyén, ching ta ching
may khi cham phdi “thuyén budém” thi thiét khi thiét k& tau hang, tau khéach, tau
chién. Cot theo nghia hién dai bao gom cdc cot co, cot antena, cot cdu... Trong
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moén hoc chan dong tau thdy, ngudi ta viét hdn cd mot chuong “rung dong cot
budém”, v6i tinh thé& dé ban doc cé thé hiéu “cét buém” theo nghia ching t6i viia
néu. Nguyén tdc chung bé tri cot buom la thé ding hop véi khung cdnh ctia mot
thuong tang da day cong trang tri. Cot cd phdi c6 xu huéng nga theo huéng chi
dao cia thuong tang. Profil cot thuong mang dang cdch diéu cua profil cha dao.
Muc dich cudi cung ctia nhiing cdch diéu nhim tao su hai hoa giita ngoai hinh tau
v6i cdc “chi tiét 161", theo cach goi nhitng ngudi nghién cu sdc cidn tau.

Tuy trong nhém “cot” trén tau con cot cdu hang, ching ta khé long bit cot
c4u phai xa rdi vi tri ding thang ctia né. Trong tinh thé& dé cach gidi quyét con lai
la tim céch song chung véi “ké wong nganh” d6, phai bd tri ngoai vat bao quanh
cot cdu & tu thé& tao dugc do gidc, cot cdu cling tham gia lam dep ngoai hinh.
Bé6 tri hé day ching, day cdu... hop cach, hop 1y sé thay d6i cdnh quan cia co cau
nay.

Trong phan tiép, khi ban vé b6 tri 6ng khéi cdc ban sé& xem cdc minh hoa bo
tri 6ng khéi, t6 diém cot cAu. Ong khéi trén tau ra doi khi con ngusi dit may lén
tau. Tau chay may hoi nuéc vugt Pai Tay Duong “Savahna” duge nguoi My dua
xudng nude tir 1891. Can néi thém tén tau dang néu sau nay dugc nguoi My dit
tén cho tau chay biang ning lugng nguyén ti dau tién. Theo chan “Savahna” céc
tau 14p mdy thi nhau xuéng nudc. Cé 1& vi may hoi nude 1a kiéu dau tién dugc
trang bi 1én tau, thay thé cho budm va chéo lam dong luc ddy tau, ngudvi ta goi tau
14p may 1a “steam ship”. Trén céc tau hoi nudc (steam ship), ké ca tau ldp may
diesel, 6ng khéi luon chiém vi tri xing ddng. C6 thé néi nhitng 6ng khéi cta thoi
ky ddu cia ho tau lip mdy té ra hung ding, hién ngang. Né vuon lén cao nhat,
ong thay cho cot budm chiém vi tri dep nhat trén tau. Ban doc c¢6 thé xem lai bic
hoa ghi cdnh chay thi tau hoi nuéc tir 1815 tai St Peterbourg dé thay vé hién
ngang cua chi tiét ching ta dang quan tdm (H.9.25).

Hinh 9.25 Tau hoi nuéc ndm 1815
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Pé& minh chiing cho luan thuyét, 6ng khéi la thanh phan quan trong cda kién
tric tau, ban doc c6 thé xem thém bic hoa ghi lai tau thudc nhém tau lip may hoi
nuéc (steam vessel) hoat dong & ban cdu ndm cudi cung cta thé ky XIX. Nhin qua
profil tau, thuong tang gan nhu bi m4t hiat khi ding bén canh hai 6ng khéi hung
vi va cot budém ngdt nghéu. Vé mit kién tric c6 thé rit ra duge, trong hoan cdnh
bat khd khang nhu thé nay, nét ning né clia may méc cong nghiép, hé thong
chiing budc tai hinh 26a da gitp x6a bét hinh d4nh ning né vén cé. Tai day ban
doc c6 thé lién hé véi nhitng thanh tuu méi nhat trong kién tric cAu dudng. Trong
chilng mic nhat dinh, hinh 4nh ciy cidu dep nhat ving phia Nam bén cau, dat tai
My$ Thu4n c6 mang nét dep kiéu cing ctia kién tric tau ching ta dang tim hiéu.

T

185ft. 1,350 IHP 1951

185ft. 1,350 IHP 1956 185ft. 1,500 SHP 1957

Hinh 9.26b Sy tién héa 6ng khéi tau
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Theo ndm théng 6ng khéi tau dugc nin dé t6 ra hai hoa trong quan thé kién
trac nay. Tu khi m4y diesel thay thé cho may hoi nudc trén cdc tau, hinh d4nh éng
khéi c6 nhitng d6i thay déang ghi nhan. Cét 6ng khéi khong can vuon cao, dudng
kinh 6ng gidm ddang ké cho truong hop diung may diesel trén tau. Pén day nguoi
ta c6 gidng dua rat nhiéu thiét bi cdng kénh vao trong long dng khéi nhu ndi tan
dung, bdu gidm am... va profil ctia 6ng khéi 16n ra, d& tao hinh hon. Ong khéi
thoi méi c6 ddng ddp cha thugng tang thu nhé, dugc son phi cdc bdng hiéu, quéoc
ky, hodc cac biéu tugng khéc.

Pén thoi ky kién tric tau chuong cac hinh khéi véi dudng nét thing, sic sdo,
ong khéi thoat khéi canh hinh khi dong hoc dé tham gia vao quan thé kién tric
hop thoi dai. Ong khéi thoi méi c6 tiét dién nhd hon trude, mit cdt ngang cé
thiét dién hinh thang, hinh chi nh4t.

Qué trinh thay d6i cia 6ng khéi tau thiy ban doc tim hiéu qua buc tranh
miéu tad su bién héa (evolution) cia ddi tugng sudt bdy thap nién, tinh dén nhiing
nam sau muoi, (H.9.26Db).

Bé tri thiét bi ciiu sinh

Thiét bi ctu sinh 14 phuong tién ctu ngudi khi cé su ¢ trén bién. Cac thiét bi
ciu sinh thudong gip gdm xudng ctu sinh, phao tu théi, bé ctu sinh, cdc phao...
Trang bi céc phuong tién trén tau thuc hién theo qui dinh ghi tai cong uéc quoc té
SOLAS - 85. Trang bi dG phuong tién 1a diéu bat budc khong cé trudng hop ngoai
l1é. Tau khach, tau hang, tau cong tac déu phai thuc hién theo cong ude. Piéu ric
roéi thuong gip, véi s6 lugng thiét bi nhiéu va c6 khi rat nhiéu, bo tri thiét bi
ding vi tri, ding qui dinh sé 1a diéu tranh chap véi m§ thuat thiét k&. Nguyén tic
ting xU chung nh4at, phai uu tién cho vdn dé an toan va sau d6 phéi tao cho vé dep
theo y mudn, nhat 1a vé6i tau khach.

Toan bo gid ha xudng cung xudng cé thé dit tai vi tri boong xudng, con boong
xudng c6 thé 1a boong dao (H.9.27), hoidc boong gitta (H.9.28).

Hinh 9.27 Hinh 9.28
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Phao tu théi dugc bdo quén trong hop kin, goi 1a container, dugc dit trén gis.
Vi tri dit phao tu théi khong khdc vi tri dit xudong. Trong trudng hop lam viéc
nguodi ta tha phao roi tu do tir do cao qui dinh xudéng nudc. Dudi tdc dong ca va
cham phao sé& tu md va tu thdi dé thanh be ciiu sinh.
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Hinh 9.29 Phuong dn bé tri thiét bi ciu sinh trén tau khdch

Mot vai gidi phap dudc 4p dung ti nhitng nim bdy muoi khi b6 tri phuong
tién cdu sinh dugc gi6i thiéu tai cdc hinh tiép theo. Hinh 9.30 trinh bay b6 tri
xudng tai boong xudng ctia pha (ferry car) ché khach. Cac phuong tién ciu sinh
khédc ngoai xudng con duge trinh bay doc man, ddm bdo nhanh chéng dén dugc
ngudi bi nan trong trudong hgp su cé.
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Hinh 9.30 B6 tri xudéng ciu sinh trén pha

Hinh 9.31 gi6i thiéu so dé bd tri xudéng cdu sinh trén tau khach. T4t cid xudng
déu dugc treo trén gia, ha xudéng kiéu tu trong. Cum thiét bi gém gid ha xudéng va
xudng ctu sinh déu dugc dit tai boong xudng.
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Hinh 9.31 So dé bé tri xudng ciiu sinh trén tau khdch

Trén cdc tau khong phdi tau khach, v6i s6 nguoi trén tau khong nhiéu, sé
lugng céc phuong tién ctu sinh it hon so véi tau khdch. Trong trudng hop nay bé
tri thiét bi c6 thé dé hon, thuan lgi hon néu so véi bo tri cho tau khach. Tuy vay
nguyén téc chung cia bd tri vdn khong thay déi. Cdc thiét bi ctu sinh bé tri mdi
bén man tau ddm bdo did chd cho toan bd bién ché trén tau. Hinh 9.32 trinh bay
s6 dd bo tri cdc xudng ciu sinh 1 va 4, xudng céong tac (xudng cdp ciu) 2, bé cong
tdc 3 trén mot tau ché dau cd trung.

4
+€>r
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Hinh 9.32 So d6 b6 tri xudéng ciiu sinh



243

cruong 1 O

BO TRi CHUNG

10.1 BO TRi CHUNG

B6 tri chung toan tau hoan toan phu thudc vao chic ning nhiém vu tau. Tau
khédch dit van dé tat cd uu tién danh cho “thugng d8”, theo cdch goi cta cdc nha
kinh doanh. Trong thuc té&, b6 tri nhiing khong gian té6t nhat cho hanh khi4ch,
nhitng phuong tién an toan, ctu sinh phai bé tri thich hgp cho ngudi mua vé lén
tau, ké cd ngudi gia, tré nhé, dan 6ng hay phu nit. Véi tau hang, bé tri chd chia
hang luén 12 méi quan tdm hang dau, song bo tri noi sinh hoat cho thuyén vién
mot cdch hop 1y va t6t nhat ciing 1a van dé cot ti cia su nghiép kinh doanh.

Nhu chuong diu ching ta da ban dén, tau chi thu hdt dude chd ¥ cia ngudi
dung néu ddm bdo my thuat. Va nhu vay, bé tri chung toan tau khong chi mang y
nghia ky thuat ma phai dam bao tinh my thuat cida phuong tién van tai vo cung
dit gia nay. Theo ly thuyét thiét k&, b tri chung toan tau phai dugc tién hanh
trong qué trinh thiét k& tau. Trong giai doan thiét k& so bo, kién tric su tau phai
phédc hoa toan canh con tau tuong lai, trong d6 trinh bay ré khong gian cho khu
sinh hoat, khu chita hang néu la tau hang, khu sinh hoat céng cong, khu chida
thiét bi ning lugng, thiét bi tau... Toan bd khong gian nay phai dugc dit trong
khong gian m§y thuiat ma ching ta da lam quen.

Dé thé hién dugc toan cdnh ctia khong gian dang dugc xem xét, ban vé bé tri
chung bao gom da cdc hinh chidu va cdc mit cit 16p. Thong 1é, hinh chiéu canh
hay con goi la profil tau duge dit trén cung, ti€p theo d6 trinh bay cdc mit cit 16p
ngang tau. Trong vé kj thuat ngudi ta goi day la hinh chiéu bing.

Trén ban vé bd tri chung (general arrangement), can thiét trinh bay bé tri cac
tang lau, cdc khu vuc sinh hoat, khu vuc sinh hoat cong cong, phan bd céc
khoang, cac budng, cdc 16i di lai va thoat hiém, bd tri cdc clra ra vao bén ngoai, hé
théng clia bén trong, cdc cAu thang va tat cd trang thiét bi trén tau.

Nguyeén tdc chung ddt ra cho nguoi kién tric su tau thily trong giai doan nay la:

- Bo tri dd chd cho khéch, cho doan thiy thd, cdc budng trang bi dd tién nghi
theo tiéu chudn da dinh;

- B tri cdc buong sinh hoat cong cong hop 1y, tién nghi day dd, ddm bao theo
tiéu chuan da dinh;
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- Loi di lai dé dang, an toan;

- Loi thodat hiém dd rong, ddm bdo moi ngudi trén tau nhanh chéng thoat
hiém trong truong hop su co;

- B6 tri du dung tich khoang, ddm bdo chita di hang, néu 1a tau hang. Thao
tdc boc dé hang, chuyén hang trén cdc tau can dugc bo tri thuan lgi va an toan.

B6 tri ngudi va hang trong moi trudng hop phai ddm bdo cho tau luén & tu
thé& 6n dinh, can bang doc va ngang theo tiéu chudn da dinh.

Thiét bi tau dugc sdp xép, bo tri hop vi tri, hop ly, ddm bao thao tac dé dang va
an toan.

Vé6i mbi kiéu tau, loai tau, tuy thudc cong dung tau, cach bé tri va nguyén téc
cu thé c6 thé khac nhau. Bé tri tau khach dugc trinh bay tai day theo cdch 4p
dung nguyén tic chinh dang néu. Céc tau khong phai tau khich 4p dung cé chon
lua céc vi du néu tai phan nay.

Phan khoang trén tau thuoc vé cong viéc cta thiét k& chinh. Phan khoang tau
khéch, céc tau khéc ciing thuc hién phan khoang song mic d§ “nghiém khic”
khong bing tau khdch, ddm bdo tinh chéng chim cda tau. Theo nghia nay, gid si
mot khoang ho#ic mot sé6 khoang trén tau bi thing din dén viéc nudc bién tran
vao khoang thing, tau vin dd khd ning ndi, ddm bdo an toan cho toan bo ngudvi
dang c6 mait trén tau. Cin cd vao phan khoang di xdc dinh cAn thiét dua céc
khoang vao nhiing chiic ning cu thé. Trén tau khach, nhitng khoang “t6t” nhat
duge danh cho cdc phong khach. Ngoai ra, cdc phong sinh hoat chung luén 1a méi
quan tdm dic biét cia nguoi thiét k& tau. Tau khdch theo nghia hién tai khong
chi 1a toa xe cung cdc giuong ngu qua ngay cho ngudi qua do (passenger) ma ta goi
l1a khéach, tau con phai 1a khéch san ndi trang bi da tién nghi vui choi, gidi tri...
Tau khéch chi c6 thé canh tranh duge v6i cdc phuong tién van tdi hién dai khéc
nhd vao my thuat tau, tién nghi budng 6, tién nghi cdc budng sinh hoat cong
cong. Theo cdch dién gidi nay, nhitng vi tri “dep” nhat trén tau phai danh cho cac
quan bar, quay udng café, rap chiéu béng, phong khiéu vii (dancing). Khu vuc bd
tri cdc buong cho thuyén vién, ngudi phuc vu khong quéd xa cdc phong ma ho phai
thuong xuyén phuc vu.

Tim théa hiép cho nhitng doi héi khit khe c6 phan trai nhau luén lam ban
tam kién tric su tau. Trong thuc t&, khong thé dua ra mot khuén mau cing nhic
cho viéc bd tri chung tau khach. Tuy vay, phuong 4n gi6i thiéu tai hinh 10.1 c6
thé gilip ngudi thiét k& hinh dung cdch sdp x&p bo tri mot tau khach di bién, dap
tung nhing doi héi thoi hién dai.
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Hinh 10.1 B6 tri tau khdch di bién

Hinh 10.1 cho thay rd co ciu bo tri theo khdi cdc viung ¢6 chic ning khic nhau:

- Khu vuc I danh riéng cho hai thang may va cau thang lén xuéng. Loi thodt
thang ding phai dua dugc ngudi trén tau dén boong thuyén (boat deck) trong bat
ctd hoan cdnh nao. Khu vuc nay luon 1a uvu tién hang dau vé méit an toan.

- Viung II trén hinh danh riéng cho khu tdm ning, nghi ngoi ngoai troi.
Thong thuong tai day bo tri bé boi, cdc quay gidi khat, ghé tdm ning...

- Khu vuc III bé tri cdc trung tdm sinh hoat cong cong. Thong 1é trong khu
vuc nay ngudi ta tim thay nhing khu vuc vui choi, gidi tri danh cho moi lda tudi
cua khach trén tau.

- Khu vuc IV, V, VI b6 tri cdc budng phuc vu.

Tai khu vuc VII b6 tri trung tdm chda cdc thiét bi diéu khién, phong va chiia
chay tau.

Trong thuc té&, bd tri cdc trung tAm vui choi gidi tri trén tau doi hdi nhiéu can
nhéc, suy tinh. Thong 1é, cdc trung tAm nay dugc bo tri tap trung, song moé hinh
nay khong phai 1a duy nh4at. Hinh 10.2 gidi thiéu ba so dd bd tri cac khu vui choi,
gidi tri nay. So db a trinh bay bé tri theo mit ndm ngang, so d6 2 trinh bay cach
bo tri hon hop, trong d6 c6 tinh dén bé tri ngang va cd b tri theo chiéu ding, so
do 3 danh cho cdch bé tri theo chiéu ding. Trong cd ba so dd, ban doc can luu ¥,
cac khu vuc vui choi, gidi tri, ddnh s6 2, khong dugc qua xa cd sé hau can, ddanh
dau 1.

Hinh 10.3 gi6i thiéu vi du cdch bé tri cdc trung tdm dang néu theo so do c.
Trong bd tri nay khu vuc I danh cho cdc phong da chic ning, khu vuc II va
III- trung tdm am nhac va discotheque, khu IV- nha hang (restaurant) phia lai,
khu V- nha bép, khu VI- nha hang trung tam.
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Hinh 10.4 trinh bay phuong an bé tri tau khach c& trung, phd bién vao nhiing
nidm bay muoi. Theo so d6 phd bién nay, cdc phong khéch duge bé tri & khu vuc
truc, nam cao, ngay sau buong lai. Khu vuc khach thi hai con dugc bé tri phia lai
(cdc vung c6 danh dau bang chd&m chdm. Cdc phong phuc vu ddnh dau ving V
dugc bd tri phan dudi, sat budng may va trén khu vuc budng mdy. Trong thuc té,
nhitng vung nay thudng bi 4nh hudng tiéng 6n va rung ti buéng may, khong cho
phép bd tri cho khiach ma dé cho chi. Cac phong danh cho doan thiy thd duge
gach dang 6 vudng, gach chéo. Hang héa tau phai van chuyén cung khach duge b
tri trong cdc vung ddnh d4u II. Khu vuc ddnh d4u d4m gom III va IV danh cho
dau, nhét, ballast.
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Hinh 10.4

Chiing ta sé& quay lai bd tri chi tiét cdc phong cdc trung tdm & phan tiép. Tai
day ban doc cdn dé y dén bé tri 16i di, cAu thang nhu da ddnh d4u tai khu vuc I
(H.10.5).
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Nguyén tic chung bo tri 16i di trong tau 1a ddm bdo du rong, di anh sdng, dé
nhdn phuong huéng.

Cau thang dan tir duéi 1én hoidc trén xuéng khong qua doc, mit bing tram
ding chan khong qua nhd. Trong moi truong hop cdu thang phai thong thodng.
Céc 16i di trong tau déu dugc chi din rd rang, trong d6 cdc bang bdo chi huéng
dén xudng ciu sinh, dén boong dao... duge d& chd dé& doc, dé nhin nhat.
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Hinh 10.5 So do6 b6 tri 161 di trén tau hang - khdch
Cau thang danh cho khéach phai rong, dé di, buéc ciu thang ding chuan. Theo
tiéu chuidn nuéc ngoai, do déc cau thang phadi nam trong giéi han:
- Cau thang cta khéch: min 30°, max 45°
- Cau thang cho nhan vién trén tau: min 45°, max 55°

Ban doc tham khdo tiéu chudn bé tri cAu thang danh cho khéach ctia ngusi M§
trong hinh 10.5 d€ thdy rd hon cdch bé tri trén tau thudc quéc tich Hoa Ky. Cing
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theo tiéu chudn cia M§, cAu thang danh cho doan thiy thi sé c6 dang nhu hinh
10.6. Trong hinh cdc ky hiéu mang y nghia cu thé: D - xuéng (down), U- 1én (up).
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Chiéu rong 16i di trén tau thuong dudc cac quoc gia dua vao tiéu chudn. Theo
tai liéu tf nhitng ndm gitta thé ky XX, 16i di trén tau mang cd My khong bé hon
cac gia tri sau, tinh bing m.

Loi di ngang cua doan thiy thia: min 0,65, max 0,75

Loi di doc ctia doan thdy thd: min 0,75, max 1,0

Loi di chinh ctia doan thdy thd: min 0,9, max 1,2

Hanh lang: 1,0

Loi di ngang cua khach: min 0,75

Loi di doc ctia khach: min 1,0, max 1,2

Léi di chinh cia khéach: min 1,35 max 1,5

Ban doc c6 thé tham khdo thém cac thong tin sau day danh cho bd tri 161 di
va cau thang, dang hién hanh tai cac nuéc.

Cau thang tau c6 thé bd tri thdng hosc xién. Chiéu rong cdu thang thing
ding 0,3m ho#c 0,4m. Chiéu rong cau thang xién dugc tiéu chuan héa: 0,6; 0,7; 0,8 va
0,9m. Cau thang v6i chiéu rong duéi 0,8m chi dung cho thuyén vién. Do nghiéng
cau thang tu 40+65°. Bac thang dugc tiéu chudn héa nhu sau: cao 150250 mm;
rong bac thang 150+250 mm.

Chiéu rong toi thiéu 16i di trén tau khdch di bién duoc qui dinh:

- Tu budbng khach dén boong 16 thién: 1,0

- Ldi di trong budong khéch: 0,8+0,9
- Loi di gifta cdc giuong: 0,8
- Loi di gitta cac ghé& (cung chiéu): 0,5

- Loi di gitta céc ghé, doi dién: 0,75
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Tau hang lam nhiém vu chinh 1a ché hang, phan 16n khong gian trong tau
dung cho viéc bd tri khoang hang. Thugng tang tau hang danh cho b6 tri cdc khu
sinh hoat doan thiy thia va cdc khoang phuc vu diéu khién mady, 14i tau. Trong
thuc té&, cdc dang kién tric tau hang phong phd, nhiéu kiéu cach. Thugng ting tau
hang c6 thé phan b6 dang ba ddo, hai ddo hoidc mot ddo. Thugng tdng tau nhém
sau c6 thé ngin, ndm trude hodc sau. Trong nhiéu trudng hop thugng tang c6 thé
kéo dai suét chiéu dai tau (H.10.7). Bé tri chung cia tau hang ciing phai bat dau
tir b6 tri chd an &, sinh hoat cho toan doi thdy tha trén tau. Nhiém vu cia kién
tric su tau thay 1a thuc hién bé tri hgp ly, ding tiéu chudn toan bd thuong ting
duge danh d4u trén hinh 10.8 1a nhitng ving c6 gach chéo hoic ké 6 vudng chéo,
d4anh s6 tir 12 tré di. Trong mién nay ching ta phai bo tri di cdc phong &, phong
sinh hoat céng cong. Cau thang, 16i di, 16i thoat hiém dugc bé tri khong khdc
phan da trinh bay cho tau khach. Mot trong nhiing phuong dn bd tri tau hang
duge trinh bay chi ti€t hon tai hinh 10.9, trong d6 vung II chi cdc khoang ché
hang, khu vuc V- budng mdy, IV- cdc két ddu. T4t cd nhan vién trén tau déu dugc
bo tri tif boong chinh dén boong xudng.
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Hinh 10.8 So do6 b6 tri tau hang Hinh 10.9 So dé b6 tri cdc khu vuc tau hang
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10.2 BO TRi BUONG G

Budng 6 hanh khéch 1a thuéc do su hap dan chia phuong tién van tdi dic sic
nay. Moi uu tién hang diu trong cong viéc bo tri, trang bi tién nghi déu duogc
danh cho cdc buéng khach. Thiét k& buéng khach, trang bi buong khéach tuy thuoc
vao con tau cu thé, tuy thudc yéu cau chi tau. Néu ching ta nhé rang khach san 5
sao trén d4at lién da 1a qua sang d6i v6i ngudi dan mic séng trung binh, khach
san néi ma ta dang quan tdAm khong chi dat tiéu chudn 5 sao ma cé tau con dat
tiéu chuin 6 sao. Nhitng truong hop dé bs tri phong khéch, trang tri phong khéch
d, khach nghi ngoi phai dat mic doi héi cao nhat mang tinh thoi su.

Trong thiét k& tau, trong diéu kién thong thuong, bo tri cac tau khach theo tiéu
chuén sau.

Tau khach di bién

Dién tich t&i thiéu tinh cho mot khéch tau bién, tau loai I, m*:

Loai I, giuong mém: 3,6
Loai II, givong mém: 2,4
Loai III, givdong mém: 1,5
Loai IV, giudng cing: 1,2
Dién tich t&i thiéu tinh cho mét khach tau bién, tau loai II hoac III, m?:
Loai I, giuong mém: 2,0+3,0
Loai II, giuong mém: 1,2+2,0

Loai III, givong mém: 1,2+1,4
Loai IV, giuong cing:1,05+1,2
Giudng trén tau di bién khong nhé hon kich thuéc chuan.
Giuong don v6i LxB = 1,85%0,65m
Chiéu cao giuong tinh tit mit san: 0,3m.
Tau khach chay song
Dién tich can thiét cho khach di duong dai, tau chay trén 12 gig khéng nhé
hon 2m? trén tau cao cdp, dén 1,0+1,25m? d6i véi tau cap thap hon.
Buodng trén tau khong thap hon 2,0m (chiéu cao).

Ghé ngbi tau séong thudng duge tiéu chudn héa. Kich thuéc phd bién nhu sau,
tinh bang m.

Tau loai I: gh& mém 0,50 x 0,48; ghé& cing 0,48 x 0,45
Tau loai II: gh& mém 0,50 x 0,48; ghé& cing 0,45 x 0,45
Tau loai III: gh& mém 0,45 x 0,40; gh€& cing 0,45 x 0,40
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Khodng cdch t6i thiéu gitia cdc ghé, m:
B6 tri d6i dién 0,500,55
B6 tri cung chiéu 0,30+0,35
Loi di trong budng khong nhé hon 0,7m.
Tau hang
Mot trong nhiing qui uéc thanh 1é, tiéu chudn séng trén tau cla si quan va
thuyén vién theo nghia ding cia né khdc nhau. Su khéc biét cang rd nét néu tau
thudc hang cao c4p. Budng & si quan dugc bd tri chd “t6t” nhat, dién tich budng &,
tinh theo d4u ngudi ctia si quan cao hon hdn néu so véi thiy thi. Trén tau ché
hang kiéu cii budng thuyén trudng, si quan 1, si quan 2, si quan 3, dién bdo vién
niam & boong cao va thudng gin budng ldi. Budng ¢ cia mdy trudng, trg 1y mdy
truéng, thg mdy nén bd tri gan 16i din dén budéng m4dy.
Dién tich budng &, tinh bing m?, danh cho si quan va thiy tha trén tau theo
tiéu chudn ap dung tai Lién X6 trudc day nhu sau:

Thuyén truéng min 7, max 20
M4y trudng, si quan I min 6, max 15
Thog may bac cao min 8,5, max 16
Tho may bac thap min 6,5, max 11
VTb min 9,5, max 13
Bép truéng min 6, max 10
Thiy tha trudéng min 7, max 9,5
Thay tha min 5, max 9

Trén cdc tau khac thap cdp hon tau vién duong, cdc tri s6 néu trén duge giam.
Mic han ché& dp dung cho céc tau can hai nén vao khodng 50% tri gid vira néu.

Cén ci vao cac tiéu chudn vira néu ching ta cung xem xét cach bo tri budng &
trén nhing tau da dua ra su dung.

Hinh 10.10 gi6i thiéu mot vai gidi phdp bo tri buong khach trén tau khach di
bién “Royal Viking Star”. Bién tuéng cdch bo tri trén day, thé hién trén tau
“Royal Princess” dugc gidi thiéu tai hinh 10.11.
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Hinh 10.11 B6 tri buéng khdch tau bién “Royal Princess”
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Mot s6 gidi phdp thiét k& phong & cho si quan duge gi6i thiéu tai hinh 10.12.
Can gidi thich thém, gidi phép tai hinh 10.12 dugc 4p dung trong thoi gian dai,
cho dén cuo6i thé ky XX méi tré thanh “cham tién”.
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Hinh 10.12 B6 tri buéng si quan trén tau

Nhiing mé hinh bé tri phong ¢ tai hinh 10.13 va 10.14 dugc st dung trong
thiét k& tau hang, tau khach cta nuéc ta su6t may muoci ndm qua, duge coi 1a hop
ly va phu hop thuc té.
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Hinh 10.13 Hinh 10.14

Céc so do bo tri néu trén gitp ban doc lam quen vé6i bé tri that trén mot tau
hang do nguoi My thiét k& tif nhitng nidm ndm muoi, sdu muoi. Pay thudc bo tri
chudn, 4p dung cho hiu hét cdc tau cung cd.
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Hinh 10.15 B6 tri khu vuc sinh hoat tau vdn tdi di biéu USA
Budng sinh hoat danh cho thiy thi( va si quan luén khéc nhau, nhu da trinh

bay, thé hién tai hinh 10.16. Mot trong nhiing khédc biét 1a, dién tich phong sinh
hoat clia si quan ludn 16n hon, tién nghi day di hon. Trong nhiing diéu kién cé
thé, si quan dugc bd tri budng mot ngudi, trong budéng dé ngudi ta bs tri phong vé
sinh, voi tdm hoa sen, ban lam viéc, gh& mém... Ngugc lai cdc budng thiy thua
thudng bi thiéu cdc cong trinh phu. Xu huéng chung, cdc phong danh cho thiy thua
¢ sat nhau cung chia chung cong trinh phu. Piéu nay ching ta c6 thé thdy roé tai
phan bén phai hinh 10.16 dang néu.
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Hinh 10.16 B¢ tri buéng sinh hoat cd nhdn
Hinh 10.17 gi6i thiéu cdch bé tri buéng cdc thanh vién trong doan thdy thi
tau hang thong dung.

R W B s

Hinh 10.17 B6 tri cdc phong & trén tau hang
a) Bubng don cia thuy thi trudng
b) Phong thuyén trudng tau hang
¢) Phong sinh hoat cta thuy thu
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10.3 BO TRi GHE NGOI TREN TAU DU LICH

Tau ché khach du lich can dugc bé tri hop ly, tao diéu kién moi hanh khéch
duge thuéng ngoan day di phong cdnh noi tau di qua. Thong thudng céc tau du
lich dugc trang bi ghé& ngoi tai boong trén. Hanh khéach c6 thé ngoi trong khoang
c6 mai che hodc tai khoang hé. Cdc ghé& dugc bo tri s4t nhau theo tiéu chuén.
Thong thudng, véi cac tau chd khong dong khach, dusi 200, ngudi ta bo tri tat ca
khéach trong cung khéng gian. Phdi néi ngay ring, bd tri ghé dep mét 1a nghé
thuat, ma nghé thuat khong thé theo mot khuén mau ép budc. Nhitng thiét ké& véi
b6 tri ghé hop ly duge trinh bay tai day giip ban doc c6 tu lidu dé chon lua, so
sanh khi bd tri. Hinh 10.18 gi6i thiéu sdp xép ghé& cho 400 khach trén tau “Stad
Duisburg”, chay song. Khoang hanh khach duge ddnh s6 1, s6 2 chi khu vuc cac
nha vé sinh, s6 3 chi bép.
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Hinh 10.18 B6 tri ghé trén khoan hanh khdch
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Hinh 10.19 Bé tri ghé trén pha chay séng
Hinh 10.20 gidi thiéu bé tri ghé& trén tau du lich chay song. Cac ghé dugc dit
trong phong chin bing kinh trong, ddm bdo cho hanh khich quan siat day du
canh vat quanh minh. Hinh 10.21 la danh chup tau du lich chay trén vinh, hanh
khéch trén d6 ngdi dudi 14n c6 m4di che, vita huéng gié mat, thé hit khi troi tu
nhién va tha sic ngdm nhin phong cdnh.
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Hinh 10.22, gidi thiéu véi ban doc phac thdo bé tri tau du lich hai than, chay
song. Khach dugce bo tri ngdi tai khu vuc dep nhat, ém nhat, ving ddnh s6 1 va 5,
cach nhau hanh lang 2. Khu vuc sau gom cdc phan thiét yéu cho khach, 7- quan
bar, 8- nha vé sinh, 9- noi di dao.

Hinh 10.20

Hinh 10.22 B6 tri ghé trén tau hai thén

10.4 BO TRi CAC BUONG CONG CONG

Nha bép. Bubng dn. Nha bép 1a noi chudn bi cdc bita &n cho moi ngudi trén
tau. Nha bép trén tau dugc trang bi day di cdc phuong tién dé n4du thdc #n, ria
thic 4n, bdo duéng thic &n. T4t cd ndi, niéu, bat, dia déu dugc quan 1y va cat gii
tai khu vuc nay. Tai day phdi b6 tri cdc td lanh da 16n, dd cong suat lam chic
nang vua néu.

Dién tich bép phu thudc vao lugng ngudi ma né phuc vu. Trén tau hang dién
tich b&ép khodng 25m?, cong trir 10m?® Bép trén tau khéach thuong 16n hon, tuy
thudc loai tau. Thong 1é nha bép dugc bé tri gan nha an, hodc sat vach nha #n.
Trén tau 16n, nha bé&p bd tri ¢ cdc tdng cao hodic thadp hon nha #n, viéc dua,
chuyén thic dn thuc hién bing thang dién. Léi di phia truéc bép ndu thic #n
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khéng nén hep hon 1m. Chiéu rong trude ban ché& bién thic an phdi trén 0,8m.

Thong 18, ching ta bd tri bép ngang véi tau tao thuan 1gi cho ngudi ndu bép
thao tdc thuin lgi hon khi trdi gié, trg troi.

Budng dn can dugc bd tri trén tat cd cdc tau. Tau hang chi bs tri mot buong
4n, trong d6 c6 phan ro diy ban danh cho si quan va gian danh cho thiy tha. Tau
khéch c¢é nhiéu budng an hoéc nha hang.

Dién tich budng #n dugc tinh theo s6 nguvi st dung trén tau. Buéng an dén
nguoi dén dung bita theo kip. Thong 1é, doan thiuy thu dugc chia lam ba hodc toi
da bon kip khi st dung budng &n. Dién tich tinh todn chia cho mét ngudvi st dung
1a 1,0+1,5m?

Bo tri buéng dn phai dep, thodng va vé sinh. Phii tao dugc khong khi dé
chiu, thuin 1gi va sang khodi cho nguoi an.

Hinh 10.23 trinh bay bo tri khu vuc ndu &n va budng an trén tau hang c&
trung binh. Trong khodang khong khong rong nguoi ta bo tri nha ndu an (galley),
tai phia trdi hinh. Budong #n dugc tdch lam hai khoang riéng biét, mess danh cho
si quan, va mess cho thay thu va ca mess cho khach, phia phai.

= m— = —
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Buéng &n

&) o
Budng &n O
OO fl B8 il
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Hinh 10.23 Bé tri bép (galley) va cdc phong dn (mess)

10.5 BUONG TAM RUA, VE SINH

Xu huéng chung hién nay la c6 ging b tri cdc budng cong cong trong cdc cin
ho riéeng 18. Tuy nhién khéng phdi ldc nao cing lam duge diéu dé. Trudng hop
khéong tim da khéong gian dé€ b tri riéng 18 cdc budng “cong cong” dang néu, phai
bé tri ching ding tiéu chudn trén tau.

Budng vé sinh dung trén tau khach di bién c¢& khong 16n, duéi 500 khach dugc
tinh theo cong thic: s6 hanh khdch/40. Véi tau 16n hon, s6 khdch trén 500 song
khong qua 1000, cong thic tinh c6 dang:
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N -500
J’_—

13 10.1
&0 (10.1)
trong d6 N - s6 khdch trén tau.
Khi s6 khdch vugt 1000 cong thic tinh sé la:
91V -1000 (10.2)

80

Piéu cidn quan tdm, c6 ging bo tri theo phuong an xép thing ding céc kién
tric nhém nay nhim gidm thiéu chiéu dai 6ng din ch4t thai dong thoi tranh céc
phién phiic khac. Nguyén tic chung khi bé tri dudsng 6ng cho cdc nha vé sinh 13,
dudng 6ng nay khong bing qua nha bép, kho thuc phdm, két nudc sinh hoat,...
Tat cd chit ban can thadi phai qui tu tai nhitng diém tap két va sau d6 dugc bom
dén vi tri da chi dinh tai bo.

V6i tau sdng cac tiéu chuan bo tri nha vé sinh dugc hiéu nhu sau.

Budng vé sinh dung trén tau khach c¢& khong 16n, duéi 500 khach dugc tinh
theo cong thic: s6 hanh khach/50.

V6i tau 16n hon, sé khach trén 500 song khong qua 1000, cong thic tinh c6 dang:

10 + N =500 (10.3)
70
Khi s6 khdch vugt 1000 cong thice tinh sé la:
174 V1000 (10.4)
100

V6i tau khéach loai thdp nh4t tri gid tinh todn sé 1a 1 nha vé sinh tinh cho
100 nguoi. Tuy nhién véi tau nhé mic t6i thiéu phai 14 mot nha vé sinh cho nit
con 1 cho nam.

10.6 BUONG GIAT QUAN A0, PHONG SAY

Vé6i tau khach di bién caAn thiét bs tri budong gidt do
quan, d6 dung va theo d6 phong phoi, sdy. Cong viéc giit
la trén tau khach do cdc nhan vién phuc vu dam trach. Cac
buong nay dugc bé tri theo tiéu chudn van dung cho céc
khach san.

10.7 CAC PHONG VUI CHOI, GIAI TRi, BE BGI, SAN BONG

Day 1a cdc bd phan khong thé thiéu dugc trén tau
khé4ch hién dai. Trong thuc t& khong cé tiéu chudn nganh
hodc tiéu chudn quéc gia qui dinh vé bo tri cdc phong
nhém nay, tuy nhién trén cac tau khach hién dai khong
thé véng béng cdc tu diém quan trong nay. Nguyén tic
chung bé tri cdc phong nhém nay dugc gidi thiéu tai phan Hinh 13.24
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dau chuong. Trang thiét bi cdc phong tuy thudc vao doi héi cda chi tau va yéu ciu
st dung cuda khach sé di tau. Nhu ching téi da c6 dip gidi thiéu trén mot tau
khach déng ndm 2000 nguoi ta da bo tri khong du6i hai salon sang trong, nhiéu
quan bar cao c4dp, phong hop tiéu chudn quéc té&, hai bé boi, phong dancing,
casino, san choi golf mini trén dé.

Duéi day ban doc c6 thé thdy ro céc bé boi, chd di dao, cdc khu gidi tri trén
mot tau duge déng tir nhilng nidm bdy muoi. Cach bé tri nay dugc ua chudng trong
thoi gian dai, ngay nay kién tric nay van dang 16i kéo su chi y ctia nhitng nha
déng tau.

10.8 VE BAN VE BO TRi CHUNG

Cho dén bay gio khong ton tai qui dinh mang tinh bat budc vé lap ban vé bo
tri chung tau. Piéu nay tao ra kha nhiéu khic méc gitia ngudi thiét k& va nguoi
kiém tra hodc st dung thiét k& d6. CAn thiét néi ring, ban bd tri chung nén néu
diy du cdc chi tiét, thanh phin can thé hién cla tau, gitp cho ngudi dung hinh
dung day @G hinh déng con tau, thay ré bd tri cdc trang thiét bi tau. C6 thé thay
ring ban vé bd tri chung cang rdé rang va ddy da cang tao nhiéu thuan lgi cho
ngudi ché tao va cho cd chd tau. Bé tri chung theo nghia d6 c6 thé chia hinh
chiéu ngang, con goi 1a profil tau, cdc mit cit qua boong hay con goi cédc 16p ké tu
boong cao nhat dén ddy tau. Trong rat nhiéu trudng hop, dac biét véi tau nho, can
thiét c¢6 hinh chiéu thi ba dit bén géc phai, trén clia ban vé, nhin tit mdi tau.

.».,

Hinh 10.25 B6 tri chung tau “Lilla Weneda”
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Theo céch nay, trong nhitng trudng hop can thiét nguvi thiét k& can trinh
bay mait cdt doc tau nham cu thé héa nhiéu chi tiét bi vé tau che 1ap.

Quan diém nay dugc thé hién qua hai vi du sau:

Vi du ddu trinh bay b6 tri chung tau khéach chay trong vinh va vung ven bién
dai 36,5m, lap hai mdy, méi may cong sudt 300HP. Tau mang tén “Lilla Weneda”,
dugc thiét k& va déng tai Poland. Ban bé tri chung trinh bay tai day dugc sao vé
theo thiét ké& goc. S6 khach duge bo tri trén tau 260 nguvi, chia cho hai tang.
Theo qui uéc cAn thiét vé di cdc hinh chiéu, bé tri tai tat cd cdc boong.

Hinh 10.26
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Vi du thi hai dé cap thiét k& tau nhd, chay nhanh, ngudi ta goi 1a tau cao tdoc
(high speed craft), 1am bang vat liéu composite. Tau dugc trang bi may phut nuéc
(water jet), dat toc do 37 HL/h. B6 tri chung clia tau cing cdc mait cit, hinh chiéu
cu thé dugc gidi thiéu tai hinh 10.26. Ban vé dang nay giip ich rat nhiéu cho
ngudi dung khi dua ra quyét dinh dat hang.

V6i cac tau 16n, cach dit van dé xay dung bdn vé sé khong khdc cach via
néu. Tuy nhién, vi khéi lugng cong viéc sé nhiéu néu ngudi vé phai néu bat hét
cac chi ti€t nhé trong tau, ngudi ta thudng qui ude vé don gidn cdc chi tiét quen
thuoc. Cach lam nay dudc 4p dung tif nhitng nidm bdy muoi khi thiét k& nhitng tau
hang di bién c¢& 16n. Tai hinh 10.27 ban doc 1am quen ban vé bé tri chung tau ché
hang téng hop, thiét ké trong nhilng nidm bay muoi. Hinh 10.28 gidi thiéu bé tri
chung tau ché hang di bién nhitng nim sdu muoi.
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Hinh 10.27 B6 tri chung tau chdé hang
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Nhitng trang tiép theo ban doc xem thém cdc ban vé bo tri chung cdc tau
thuong gap. Y dinh nhitng ngudi viét phdn nay la gidi thiéu cdc thiét k& da duge
hoan thién trong may chuc nim qua ctia nhitng phong thiét ké khac nhau. Tai
mbi thiét k& ban doc cé dip tim hiéu phong cdch riéng cha ngudi thiét ké tau -
kién tric su tau thiy, cdch tao hinh ddc ddo va cung véi né cach thé hién bang
dudng nét sic sio.

Hinh 10.29 giéi thiéu tau ché hang thung (container ship) di bién va cach bd
tri cdc container trén tau. Tau trén hinh thubéc ¢6 trung binh, dai 145m, rong
21,5m, cao dén mép boong 10,5m. Kha ning ché cia tau 436TEU. Tau dugc thiét
ké cho van toc 22 HL/h.
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Hinh 10.29 B6 tri chung tau ché container

Hinh 10.30 gi6i thiéu thiét k& gan day ctia hang Bremer Vulkan AG, tau
container BV 2500, stc ché 2452 TEU.
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Hinh 10.32 B6 tri chung “Chim bdo bédo”
Hinh 10.32 tiép theo trinh bay mét cit doc va bd tri mit bang tau cdnh ngdm
“Chim bdo bao” do Nga sdn xuit.
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Hai hinh 10.33 va 10.34 trinh bay b6 tri chung tau chay séng, vé theo phong

uoi.

z

, Sdu m

uoi

am nam m

h nhiing n

cac

EEIEIEIEREIEIEIEIES [=3L=]

EIEI RIS SIS E SIS S E E

[ - -

@

=4

N N
P S
o

L.( A

FI =33 R A I 3 3 A AT S

("] P )
Ty ¥

~pw

0 4 44 a3 i

£ 112 ) R - - S O it

e
RIS S N G R O G S S S §

e
r...O 09.00 00| 60 60 00 ‘GO

Hinh 10.33 Tau ché hang, sic ché tinh 2700 tdn



269

BO TRI CHUNG

J(ESESEw=wESE|

=

ooo

uaag

0 oL €} Ly L2 08 26 66 L0}
7 1 i i R S s v 1 M,
I “ i LY
° G S

hé, stic ché 400 téin

A

ong cé n

Hinh 10.34 Tau s



270 CHUONG 10

Ung dung tau hai than trong van chuyén khach (H.10.35), va lam tau ddy
chay song, (H.10.36).
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Hinh 10.35 Tau khdch kiéu catamaran
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Hinh 10.36 Tau ddy kiéu catamaran
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KHOANG HANG - TRANG THIET B] TAU - BUONG MAY TAU

11.1 KHOANG HANG TAU

S6 lugng khoang hang trén tau dugc phan dinh trén sé lugng hang tau phai
ché. S6 vdach ngang tau 1am nhiém vu phan khoang xdc dinh theo quy dinh trong
“Phan khoang va chéng chim tau”. Cac phép tinh thuodc linh vuc nay ban doc da
tiép xtc trong ly thuyét tau va phan I: 1y thuyét thiét ké tau.

Tau hang khé: Trusng hop khoang may bé tri tai phan 14i, toan bd khoang
hang ndm tru6c budéng may. Trén nhiéu tau, budbng mdy chinh céa tau nim giia,
cdc khoang hang bit budc phai rai ra phia trude va sau khoang may. Trong nhiing
diéu kién nhu vay, chiéu dai mdéi khoang hang riéng 1é khong nhat thiét bang
nhau. Mdi khoang hang tau ché hang khé nhat thiét phdi c6 miéng ham hang dd
rong, tao diéu kién x&p hang vao tau hoic béc hang ra dé dang, thuan lgi, nhanh.

Tau container lam nhiém vu chuyén chd hang thung. Nang luc chd cua tau
container khong tinh bing tadn nhu ching ta vAn dp dung cho cdc tau hang khac,
ma tinh bing don vi thung dai 20 feet, goi tit 12 TEU. Chuong tru6c ban doc da
c6 dip xem bé tri chung tau container cé sic chia hay ste ché 436 TEU va tau cd
16n v6i 2400 TEU. Bé tri khoang ché tau ché hang thung dang dé cap cin cd vao
kich thuéc chudn ctia container va phu thudc vao lugng container phai chd.

Kich thudc clia container dugc chudn héa. Theo tiéu chuidn dang 4p dung cé
cac nhém container vé6i kich thuée phi bi L x B x H, tinh bing feet nhu sau:

40 x 8 x §; 30x8x8;, 20x8xS8; 10 x 8 x 8

Bang 11.1 Tiéu chudn ISO cdc kiéu container dang s dung trén cdc tau

Ki€u container Dai (mm) Cao (mm) Khéi lugng (1)
IAA 12192 _yo 2591 5 30,48
1A 12192 _yo 2438 5 30,48
IBB 9125 _q 2591 5 25,4
1B 9125 _q 2438 5 25,4
ICC 6058 _io 2591 5 20,32
IC 6058 _io 2438 5 20,32
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Theo kich thu6c chudn cia thung hang, chon kich thuéc chinh cho tau
container doi héi su can nhic, tinh todn nhim ddm bdo tau dugc déng c6 kha
ning chita s6 hang theo chiéu ngang, s6 diy container theo chiéu ding, tinh bing
s6 nguyén. Miéng hdm hang tau container phadi di rong nhim dua dugc thung vao
va ra.

Céach sdp x&p container trén tau dugc chi ré tai hinh 11.1. Thiét k& tau
container phéi chi ro s6 hang ngang c6 thé bo tri trén tau, cu thé trén hinh sé
hang tinh tai khu vuc giita tau 6 trong ham hang con 8 trén hiAm hang. S6 hang
ngang gidm tai khu vuc midi tau. Tai hinh 11.1 c¢6 thé thay rd, trong ham hang
container dugc xép chong 1én nhau lam 4 chéng. Trén miéng ham hang s6 chong
van tinh bang 4. Nhu vay, trong thuc t& tau container dugc thiét k& dé cé thé
nang 8 chong thung.

{

\—

S . 7
2 | S DT

40 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Peine | 08]06]06]02 [01]03|05] 07| Loge  Peine | 08]06]06|02 [01]03|05]07| Loge  Peine | 08|06|06|02 |01]03]05] 07| Loge

o 5 5
88 86 86
86 84 84
iy 8 8
82 . -
- ] % o %®
| 06 - ] o6
i 04 04
\ 02 02
N— |HI 7 - -

Peine  |08]06]02]01]03]05] Peine |08 06]02]01]0305]

Peine |08]|06|06]|02]01|03]05|07| Loge Peine |08|06]06]02]01|03]05]|07]| Loge Peine 106]06]02]01|00105| Loge
88 88 88
- - &
& % 8
84 84 AN J 8

Cw@ &

08 ‘Q[ 17 08
06 . 06
o o
o H B

N’ N/
Peine 106102 lootlo1103| Peine 106102 lootlo1]03|

Hinh 11.1 B6 tri container trén tau ché hang thung
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Hinh 11.2 gidi thiéu profile tau ché hang thung ¢6 nhé, déng vao nhitng nam
90. Tau dai xap xi 109,5m, rong 18m, chiéu cao dén boong chinh 8,15m. Tai mén
nuéc 6m, tdi trong tau tinh bing 5400tdw. Tau 1l4p may MCR cong sudt 3300k W,
vong quay 117 vong/phit. Bé tri container trén tau theo so dé:

- Vé6i container 20’: dudi boong 165 thung; trén boong 292 thung. Téng cong
457 thung. Stc chd cta tau dugce tinh la 457 TEU.

- V6i container dai 40’: lugng thung duéi boong chi 1la 77, trong khi dé trén
boong chita 11 thung ¢d 20’ cung véi 146 thung dai 40°.
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Hinh 11.2 B6 tri container trén tau cé nhé

Tau dau thuong bd tri khoang mdy tai phan ldi, cdc khoang chita hang déu
nidm phia trugc. Thong thudng trén tau dau phai bé tri khoang bom hang. Tram
bom c6 thé dit tai phan mii tau hodc khu vuc gitta tau. P& gidm bt dnh huéng
mait thodng hang 16ng dén tinh 6n dinh tau nguoi ta con bd tri cdc vach doc tau.
S6 vach c6 thé tir mot dén hai, ba. Biang cdch d6, trong thuc t& s6 khoang chia
diu trén tau diu 16n hon sé khoang cdc tau lam chic ning khéc.

Ngoai cdc khoang ché hang, trén tau con bé tri cdc khoang chia nuéc din
gitp cho cong viéc din tau, cAn bing tau. S6 lugng két dan, dung tich két din
tham khdo ly thuyét thiét ké& tau.

Phan khoang tau d4u theo cdch lam ctia ngudi Nhat thé hién tai hinh 11.4
duéi day. Trén hinh trinh bay phuong an phan khoang tau chd dau trong tai
116.000 DW, dai 268m, theo thiét ké& cua cdc ky su déng tau ngudi Nhat Ban.

Vi du b6 tri khoang hang trén tau ddu chau Au dugc trinh bay tai cdc hinh
11.3. Trén hinh giéi thiéu phan khoang tau ché dau “Carlo Cameli” do Italy déng
vao gilta thdp nién sdu muoi. Tau dai 264,6m; rong 37,17m; chiéu cao man
19,15m; mén nuéc mua he 14,51m. Lugng chiém nuéc ctia tau 113.000 tdn. Phan
khoang clia tau nhu sau: tau cé tdm vach ngang kin ddu, kin nuéc va sdu vach
ngang bd sung, niam trong khu vuc gitta hai vach doc. Hai vach doc chia médi
khoang, theo chiéu ngang lam ba khoang riéng nhau.
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Hinh 11.3 B6 tri khoang hang tau ddu
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Hinh 11.5 Anh chup Carlo Cameli

Hinh 11.5: Gié6i thiéu dnh chup Carlo Cameli dang boi. Van toc khai théc ctia
tau xap xi 17 HL/h.

11.2 MIENG HAM HANG TAU CHG HANG

Tat cd khoang hang déu c6 miéng hdm hang, qua dé6 dua hang vao hoic 1ay
hang ra. Miéng ham hang phin 16n tau bé tri trén hAm hang, thong thuong tai
khu vuc gitta. Kich thudc miéng ham hang tuy thudc kiéu tau va phu thuodc vao
loai hang chida trong d6. Chd tau luén muén miéng hadm 16n, nho dé thao tac béc
d& hang, chdt hang sé nhanh hon néu so véi miéng hAm hang nhd. Tuy nhién, véi
tau chd hang 16ng, tau chdé khi, miéng hAm khong nén 16n dé tién bé déng kin.
Tau container c6 miéng hAm hang rong dén gan sat man, chiéu dai chiém gan hét
khoang hang. Tru6c khi tau container tré thanh phuong tién phé bién trong
nganh van tai bién, chiéu rong hAm hang cdc tau hang déu bi han ché d&n miic dé
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stic bén tau khong bi 4nh huéng. Ngay 4y, ngudi ta truyén nhau ring, miéng ham
hang khong nén rong quia 70% chiéu rong khoang. Coéng thic tinh dugc ghi vao
tai liéu hoc tap cia nguoi viét con ghi ro:
Chiéu dai miéng ham hang: ki Lyeare; trong dé hé sé k; = 0,60 + 0,80.
Chiéu rong miéng ham hang: ks Biaoane; trong dé hé sé ks = 0,35 + 0,60.
Thoi dé duge khuyén céo chon ky = 0,4+0,5.

Hinh 11.6 Cdc kiéu ndp hdm hang

Ngay nay, tri gia 70% tré thanh rat khé chdp nhan khi d4p dung cho tau chd
hang thung. Céng viéc ban cdi chung quanh chiéu rong, chiéu dai khoang hang
khong dé mot sém mot chiéu di dén két thic. Tuy thé, khi thiét k& ngudi bé tri
tau phdi c6 cdach gidi quyét hé théng ham hang, nidp d4y hadm hang. Véi loai
miéng ham hang dit trén khoang hang, thong thuong ching ta si dung cdc hé
thong ndp day dé€ phi lén miéng 16 ham hang. Ngay nay, ching ta c6 quyén lua
chon nhitng két cdu thich hgp, ddm bdo kj thuat va dat nhiing yéu ciu tdi thiéu
vé m§ thuat dé day ndp hadm hang. Cac ndp ddy cé thé dugc sip x&p dudi dang
nép gap, xép chong 1én nhau, hodc ndp lan. Hinh 11.6 giéi thiéu nhiing kiéu day
ndp hiAm hang dang phd bién vai chuc ndm tré lai day. Hinh 11.7 gi6i thiéu céc
phuong én day ham hang cho tau kiéu Ro-Ro. Véi so d6 chuyén hang theo phuong
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ngang, hang dugc dua vao theo kiéu lan vao (roll on) con khi 14y hang ra, hang
dugc 14n ra (roll off). So db 14y hang, dua hang dang nay phai c6 cach quan 1y kho
nhu trinh bay tai hinh vira néu. C4c chi tiét ctia hé thong day kho hang duge gi6i
thiéu tai hinh 11.8.

Hinh 11.7 Hinh 11.8

Diéu ban doc can quan tam tai day la phuong thic b6 tri cdc thiét bi day nédp
khoang hang. Céac thiét bi phai duge bo tri ding chd, lam viéc an toan va hiu
hiéu. V6i cdc ndp miéng hdm néu trén, nhin chung phdi déng mé bang thiét bi co
khi. Céc thiét bi nay c6 thé chia lam ba nhém nhé. Nhém ddu st dung cdp va
méc cap gitt mot ddu ndp ham, dung toi quan cdp viia quin cdp viia kéo toan bo
ndp day tap két vé phia sdt toi. Trong trudng hop nay, cdc tdm ndp day duoc
dung ding 1an lugt tai ddu miéng ham hang (H.11.9).

Hinh 11.9
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Cdch thuong dung trong nganh tau dung toi cdu hang dé lan cac nip day vao
mot géc, sau d6 dung ching day va xép ching trén thanh miéng ham hang.

POl [T | [

Hinh 11.10
Cdch thu ba duoc dung trén tau la st dung truc ldn I6n cudn tron cdc nip
thanh cuon. Hinh 4nh cudi ctia cdch lam nay la ching ta nhan dugc nhiing cudn
ndp ham dep va gon nhu nhitng cudén thdm Ba Tu vay. Cach cuén tham dugc gi6i
thiéu tai hinh 11.11.

R 5 ‘
B —y

Hinh 11.11

11.3 THIET BI BOC XEP DG HANG

Thiét bi béc dé hang trén tau kha da dang. Chon luya thiét bi thich hgp, ddm
bdo boc d& hang cta tau ding tién do va hiéu qud luén la van dé thoi su. Nhing
doi héi vé ky thuat boc xép, gidi phéng tau luon duge nang cao. Nho su héi thic
dé con ngudi di sdng tao thém nhiing phuong tién béc dé hiéu qua hon so véi
thiét bi chi nia thé ky truée.
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Can c4du dugc dung lau nhat va con duge dung rong rai nhat 1a cau derrick.
Day 1a cdu don gidn, dé ché& tao, dé st dung. C4u derrick dugc bd tri hai dau
khoang hang. Toi c4u phdi dugc bo tri tai vi tri ma ngudi diéu khién c6 thé quan
sat tot nh4at. Diéu cAn néi thém, trong nhiéu phuong an thiét k& toi cdu con lam
nhiitng viéc khdc ngoai cdu hang, do vay bé tri toi cdu phdi ddp dng cdc doi héi
khédc nhau caa céng viéc.

Théong thudng toan bo tdi cdu ngudi ta tdp trung chung quanh cot cdu, bd tri
dudi géc do thuan lgi nhat cho viéc di day cia hé thong cdu. Tap hop nay dugc dit
trén san cong tac, thuong cao hon mat boong. Dudi cac san cong tac la khong gian
du rong, dung lam kho hodc thuc hién nhiing chic ning tuong tu vay. Thong 1é
bao quanh san cong tdc vira néu la day lan can da d¢ tin cdy, bdo vé ngudi lam
viéc, bdo vé thiét bi.

Hinh 11.12 gi6i thiéu mot s6 so do cdu st dung cdu derrick. So db a gidi thiéu hé
thong Vélle, so d6 b- hé thong Hallene. Trong so d6 s6 16 chi derrick ching ta dang
quan tam.
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Hinh 11.12

Bo tri cac cot cdu, can cdu derrick, bé cdu cung céc tdi trén san cong tdc trén
tau ché hang dugc gi6i thiéu tai hinh 11.13. Nhitng vong tron vé tai hinh chiéu
bing miéu ta tAm vuon céc derrick ra man va dén dau hAm hang phia xa.

Hinh 11.13 Tau vdn tdi cung hé théng cdu derrick
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Bé tri hé thong c4du, nhu da dé cap dnh hudng rat 16n dén my§ thuat cha tau.
Hé thong cdu, dic biét cdu ning luén 1a nhitng khéi hinh niang né. Hé thong can
cdu, hé thong day cdu, day ching thudng dugc chung ra hét c& tao nén bic tranh
kh4 rdm ro6i. Tai day doi héi ngudi kién tric su phai xi ly nhitng tinh huéng khé
khan, tim bién phap thich hop nhat lam dep con tau.

Dé thay thé cho cdc cdu dung derrick ching ta c6 thé chon cdu quay. Hinh
11.14 trinh bay c4du d6i dugc sdn xudt vao nhiing nim sdu muoi, bdy muoi. Méi
c4au don trong cum nay cé stic nang 25¢, tAm vuon 24m.

Hinh 11.14
Bo tri hé thong cdu quay trén tau can tuan tht mot s6 qui luat nhat dinh nham
nang cao kha ning st dung ctia toan bd hé thong. Tau trén hinh 11.15 gom 5 khoang
hang, dugc trang bi bon cum cdu quay, trong dé hai cdu gitta 1a cdu do6i, hai c4u hai
dau thudc cdu don.

Hinh 11.15
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V6i cdu sic nang 25¢, cAu du ning luc cdu hang
du6i stic nang cho phép, 25¢ biang cdu don. Véi
trong vat dén 49t hé cdu doi dd suc lam viéc, con
v6i hang ning dén 92,5t hai hé cdu do6i da stc
nang.

Vé6i nhiing tau ché hang ning ngudi ta phai bd
tri cdc cdu ning. Thiét k& c4du ning nim ngoai
khuon khé tai liéu nay, tuy nhién bo tri cdu ning
lén tau lai 1a phan viéc cia kién tric su tau.

C4u ning dugc thiét k& dang cdu quay, ciu
nhiing ma hang ning va rdt nang (H.11.16). Suc
nang tai méc 600z.

Hinh 11.16 Cdu quay

B6 tri cAu ning lén tau cdn hét sic than trong. Trong moi trudng hop phai
ddm bdo cho tau lam viéc 6n dinh va tau phdi duge giit ¢ tu thé can bang khi 1én
hang. Ban doc nhin thdy bé tri “phdn d6i xing” clia tau c4u tai hinh 11.17 nhim
muc dich giit cAn bang tau. Hé thong nay dugc vé lai ti tau cdu hang “Jambo
Challenger”.
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Hinh 11.17 B6 tri cdu kiéu “Phdn doéi xing”
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Hinh 11.18 gi6i thiéu bd tri cidu hét sic doc ddo trén tau ché hang vo cung
ning. Hai c4du quay, stic ndng mdi cdu 550t, dugc b tri cung mot bén man tau,
trdi v6i moi 1y thuyét can bang tau. TAm vuon cdu qud man bén kia 9-10m. Cédch
lam theo phuong 4n day nguy hiém nay da dua dén thanh cong. C4u lam viéc an
toan, tau ¢ trang thai can bing theo qui dinh.

. m .
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Hinh 11.18 B6 tri hai cdu quay cung mét bén man tau

Phuong 4n trén véi két qud kha quan dd dugec 4p dung cho tau chd hang
thung c6 trang bi thiét bi tu boc dd. Hai cdu quay dung dé nang ha container 40,
trong luogng chudn 35¢ va container 20, trong lugng chudn 25¢, dugc lap mot bén
man. TAm vuon cla cdu qua khdi man doi dién khodng 10m, giong nhu trudng hop
néu trudc. Pidu khé nhat d6i véi kién tric su van la gitt duge vé dep cho tau,
trong khi phdi ddm bdo cdc yéu cau k§ thuat rat khit khe.

Ching ta lam quen thém cdch chuyén hang theo phuong ngang trén tau hién
dai. Mot trong nhiing cdi tién rat c6 y nghia clia con ngudi trong van tai thiy la
ché tao loai tau chd sa lan, hay néi dai hon, tau me chd tau con. Thiét ké tau me
chua phdi khé song tim bién phdp thich hgp chuyén tau con trong long tau me la
chuyén kha phc tap.

Hé thong chuyén sa lan trong long tau dugc thuc hién theo ba kiéu khdc nhau
vé nguyén tic lam viéc:

- Hé thong LASH ra doi sém nh4at va dugc dung phé bién hon cd duge van
hanh nhd hoan toan vao hé théng cdu di dong, chay doc tau. Ngudi nuée ngoai goi
day 1a cdu chan dé. Sa lan chda hang dugc cdu thang ti nuéc 1én, “con dé” mang
sa lan chay doc tau va ha xuéng vi tri da chi thi, hinh a trén hinh 11.19.

- Hé thong thdt hai c6 tén goi “Seabee”. Theo cdch lam trong hé théng ong
bién nay, tdu me tu ha minh d&én mic nudec dé sa lan dugc kéo vao trong theo
nguyén tic “vao truéc ra sau” nhu qud trinh nhap dit liéu trong 14p trinh vay.

- Hé thong thi ba ngudi ta goi 1a tau - dock. Trong hé théng nay can ciu van
con téac dung. Hinh 11.19 trinh bay so dé lam viéc ciia ba hé théng viia dé cap.
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Hinh 11.19 Pua hang vao tau chd sa lan

Theo cich lam trong hé thong LASH cdc sa lan dugc x€p theo thd tu trinh
bay tai hinh 11.20.
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Hinh 11.20 Xép sa lan trén tau LASH
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Hinh 11.21 Cdu “con dé” trén tau LASH

MJMEIﬂﬂliTi(
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Hinh 11.22 B6 tri cdu trén tau “Dock Express”
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Phan tiép theo ban doc theo doi qud trinh chuyén hang ctia tau Ro-Ro. Tau
nhém nay khong bé tri cAu nang hang, thay vao dé bo tri cAu din cho xe ra vao
tau va hé théng duong noi bd cho xe tdi thuc thi nhiém vu. Tau trong trudng hop
khong chi 1a garare ma con la nha kho 16n. Hé thong van tdi nodi bo tau Ro-Ro
dugc gi6i thiéu tai hinh 11.23. Trong hinh chi tiét danh dau bing s6 2 chi cau dan
miii tau, 4- cAu dan man, 7, 8- cau din phia 14i. C4c thiét bi ddanh dau 10, 11, 12,
13, 14, 15 ddm bdo che d4ay miéng hidm, lam kin tau da gidi thiéu tai phan trudc.
Hé thong cau dan cda tau dugc nghién ciu va thiét k& cong phu, ddm bdo an toan
cho cdc phuong tién van tdi qua lai trén ciu khi nhén, xuidt hang va hét sic an
toan, kin nudc khi tau chay. Hinh 11.24 gi6i thiéu hai dang cau dan phia 14i.

Hinh 14.23 Tau Ro-Ro

Hinh 11.24 Céu dén trén tau Ro-Ro
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11.4 BO TRi KHOANG MAY

11.4.1 Khoang may tau
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Hinh 11.25 B6 tri chung tau “Sagitta”

Trén cac tau ngay nay, ching ta gidp khoang may bé tri phia sau ho#c khoang
mday nim tai khu vuc gitta tau. Trong ly thuyét thiét k&, ban doc da phai phan
biét cac phép tinh chon kich thudc tau, kich thudc cac khoang, cac két tuy thudc
vi tri khoang mdy. Cdc tau dau trinh bay trong cdc vi du cdc chuong trude da gidi
thiéu ddy dd cdch bé tri khoang mdy phia sau tau. B6 tri chung tau danh ca
“Sagitta”, dic trung cho kiéu tau chau Au c6 khoang mdy nim tai khu vuc gitta
tau. Nhin vao hinh chiéu ding (profile), c6 thé nhan thdy cdc thiét bi, mdy méc
trong khoang mdy dugc bo tri rdt gon, c¢6 thé néi 1a chat va kin. Hé thong khi x4,
cac thiét bi t4n dung ngudén nhiét do mdy thai dugc bo tri trong trang thai kin,
chat va hop 1y trong long 6ng khéi. Hé thong dudng truc, bt dau tir hop s, cac 6
ds, chan vit tau duge sidp x&p dung qui dinh. Bé qua cdc mit cdt qua céc boong
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trén, chd y quan sat bd tri trén mét bang budng mdy. T4t cd vung tit khoang may
dén sau tau, trong d6 bé tri may, duong truc, cdc két chia dau (FO va DO) déu
thuoc phan viéc ching ta quan tam.

Hinh 11.26 B6 tri buéng mdy tau Carl Kampf

Kich thuéc khoang may va vi tri ddt khoang may tuy thudc vao chic nang tau
va cong sudt mdy cung trang thiét bi. Khoang mdy dit sau thuong chi chiém dugc
khong gian chat choi hon néu so véi khu vuc gitta tau. Khoang mdy dit sau lam
cho quang cach giita ddu mdy va vom ldi noi chan vit hoat dong sé ngén hon, va
nhu vay dudng truc tau sé ngin. Nguoi ta c6 ging rut ngin dudng truc, tdt nhién
trong nhitng diéu kién cho phép, nhim tiét kiém vat liéu lam truc, gidm tén that
ning luong trén dudng truyén va tao nhiéu thuin lgi cho viéc bé tri. Khoang may
dit sau tau trong nhiing truong hgp nhat dinh gay khoé khin cho can bang tau.

Khoang mdy dit gitta tau sé chiém dugec khodng khéng rong rii, bé ngang
rong, dién tich m#t san gan nhu vudng vén. B6 tri mdy trong khoang niam tai
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viung gitia tau s& thuan lgi hon, dé dang hon. Tuy nhién khi khoang mdy cang xa
vom dudi, duong truc chan vit sé dai ra, nhitng phtdc tap chung quanh duong truc
nhiéu hon. Trong thiét ké& tau, ngudi ta phai din do, suy nghi khi xdc dinh vi tri
dat khoang may. Ngay nay trén cac tau soéng, tau bién dang hoat dong chiing ta
con thay, nhiéu tau dat khoang mdy vao phan trudc tau. Néu cé dip thdy tau
supply (tau dich vu, cung ting) trong doi hinh tau phuc vu nganh dau khi ban hén
thay toan bd thugng tdng tau, phan trén budng mdy, nim vé phia t4dn cung phia
trudce.

D& lam r6 hon cdch bo tri may chinh, hop s6, dudng truc ching t6i dua thém
ban vé bd tri budng mdy tau cung chic ning nhu Sattiga l1dp mdy diesel, chan vit
bi&én buéc, dit trong 6ng dao luu dé ban doc tham khdo. Ban vé dang nay dugc goi
14 bé tri chung bubng mdy (engine room arrangement) (H.11.26).
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Hinh 11.27 Buéng mdy véi mdy hoi nudc

Trong buong mdy, thudng phai bo tri tdt cd mdy chinh, may phu, hé théng
trang thiét bi phuc vu cdc mady, cdc bom... Truéc khi phan dinh vi tri cho mdy
chinh, mdy phu ching ta c6 thé 6n lai vai nét vé qua trinh ph4t trién mdy tau va
cach sip xép cta chiung 1én tau. M4y tau dugc dung dau tién thudc thé hé may hoi
nu6c. Buéc phat trién tiép theo ngudi ta dung mdy hoi nude cung tua bin hoi dé
chay tau. Hinh dnh budng mdy lip mdy hoi nuéc cung tua bin hoi vé6i téng cong
suat 3800PS dugc gi6i thiéu tai hinh 11.27. Trong hinh, chi tiét danh s6 1 1a hé
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noi hoi, s6 2- may hoi nude, 3- tua bin hoi va 4- bo truyén véi ly hgp thiy luc.

Giai doan thinh hanh clia mdy hoi nuéc kéo dai cung véi phat trién clia mdy
diesel, ctia dién. Hinh 11.28 giéi thiéu so d6 buéng mdy tau khach thé& ky trudc,
cong sudt téng cong cdc may 160.000PS. Tau dang gi6i thiéu gom bén hé duong
truc, bén chan vit, duge hé thong dong luc dién-tua bin van hanh.
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Hinh 11.28 Budng mdy tau khdch, céong sudt 160.000PS
Pong co dot trong khi dua vao tau lam cho kich thuéc budong mdy c6 phan
gidm di. Thé hé dau tién cia mdy diesel xuéng tau la cdc mdy quay cham (low
speed), kich thuéc phi bi con dédng né. Nhu tai liéu tham khdo, ban doc c6 thé
nhin b6 tri budng mdy tau hang lip mdy diesel quay cham tai hinh 11.29 dé thay
su bé thé& cua né.
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Hinh 11.29 Buéng mady tau ldp mdy diesel
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Diac diém cia nhitng mdy tau téc d6 cham la khong dung hop sb, vong quay
truc chan vit bing vong quay truc co may chinh. Tuy nhién, kich thuéc phi bi qué
16n cta mdy gay khong it khé khian cho bo tri buong mdy, néu dé la nhing tau
khong 16n. Xu huéng chung trong nganh la st dung mdy quay nhanh hon, thudc
dién mdy trung tdc, cao toc véi kich thude phu bi va trong lugng mdy giam dang
ké. Chiing ta c¢6 thé hinh dung su thay déi kich thuéc phd bi ciia méy thap toc va
m4ay cao toc qua vi du minh hoa tai hinh 11.30.
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Hinh 11.30 So sdnh kich thudéc mdy thdp téc va cao téc

Yéu cau dat ra cho cdc tau lam viéc ¢ van toc thap hodc van téc trung binh 1a
vong quay cla truc chan vit nén ¢ mdc nhé cho phép hay ¢ miic c6 thé, ddm bado
hiéu suit chan vit cao. C4ch gidi quyét phd bién 1a st dung thém hop s6 nhim
giam téc do quay dén truc chan vit nhu y chd tau. Cdc tau ngay nay ching ta gip
c6 hop so (gear box) lam nhiém vu da néu.

So dé trinh bay tai hinh 11.31 gitdp ban doc hinh dung co c4u truyén dong tir
m4y chinh dén chan vit thudng gip trén cdc tau.
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Hinh 11.31 Mdy chinh, hop s6 va truc chén vit
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Céch thuong dung trén cdc tau, va diéu nay thé hién tai tau néu trén, tau
“Sagitta” st dung céch lién két nay 1a si dung hop s6 co hodc thiy luc nhiéu cdp
ha vong quay tif mot may dén truc chan vit.

Dang thi hai sit dung mot hop s6 cho nhiéu may. Hé théng nay dugc biéu
dién tai hinh 11.31b cho trudong hgp dung hai mdy mot hop sé, tai hinh 11.31c
dung bén mdy véi mot hop s6.

Theo so d6 b ngudi ta c6 thé b tri hai mdy cung cong suit, cung ché& do quay
ho#c trong nhitng trudng hgp cu thé c6 thé bd tri theo kiéu hé thong “cha va con”.
Trong hé théng “cha — con” hai may khong c6 cung cong suat, trong dé mdy cong
sudt yéu hon (mdy con) lam chic niang bd sung cho “mdy cha” khi can.
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Hinh 11.32 Bubéng mdy dung thiét bi ndang luong dién
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Ngoai ra trong thuc t&€, con dung thiét bi ning luong dién, dién - tua bin, tua
bin khi... trong viéc ddy tau. Hinh 11.32 gi6i thiéu budng mdy trang bi hé thong
ddy tau trén co sé niang lugng dién. Theo bo tri tai hinh, thiét bi ddnh s6 1 chi
cdc t6 phat dién chinh, 2- néi hoi phu, 4- két diu, 5- ban diéu khién, 7- bang dién
chinh, 8- dong co dién quay chan vit. Hé théng nay dang dugc dung trén nhiéu
tau.

Hé thong dién - tua bin trén tau dugc trinh bay tai hinh 11.33: 1- dong co
nén, s6 2- tua bin khi, 3- hop gidm toc, 4- cum mdy phat.

Hinh 11.33 Buéng mdy véi thiét bi dién - tua bin khi

11.5 BO TRi BUONG MAY TAU

Budng mdy v6i mdy chinh diesel thap
toc dugc bo tri dé truc ti€p quay truc chan
vit. Mdy trung toc hodc cao téc dugc ndi
v6i hop gidm téc dé ha thdp vong quay
cho diu ra. Truc chan vit bit diu tu mait
bich sau hop gidm tdéc, chi quay véi van
toc da tinh todn. Trudng hgp mdy chinh
truc tiép quay chan vit mdy va truc chan
vit dugc b tri thing, song song véi mit
doc tau. Nhitng thiét bi phu trong budng oo e
may duge bo tri gon, ding cich trong Hinh 11.34
khong gian xac dinh.
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May thap toc thuong cé kich thuéc pht bi 16n. Hinh 11.34 gidi thiéu véi ban
doc may diesel thap toc, cong sudt 15.000PS dang dugc lip rdp trudc khi xuat
xuéng. Ban c6 thé so sanh vé bé thé& clia né so v6i chiéu cao, chiéu rong phan
xuéng 14p may rat 16n dang che khudt sau m4y.

Hinh 11.35 gi6i thiéu bd tri budng mdy, trong dé mdy chinh thudc nhém méy
thdp téc truc ti€p quay chan vit tau.

May thap toc, quay truc tiép truc chan vit ¢d dang quan tam khi dit vao tau
sé chiém khong gian vo cung 16n. So dd b tri may diesel thap toc cho tau dau
dugc gidi thiéu gon tai hinh 11.35. M4y chinh (4) trén hinh chiém vi tri trung
tam budong mdy. Hé théng khi x4 cung noéi t4n dung (1), bau gidm 4m nim trong
long 6ng khéi, vuon 1én khéi boong cao nhat.
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Hinh 11.35 Budng mdy tau chdé ddu. Mdy diesel thdp téc



KHOANG HANG - TRANG THIET BJ TAU - BUONG MAY TAU 295

Tai hinh vé c6 thé thdy ro hon, 7- bang dién chinh, 8- cdc cum mdy phat, 9-
ban diéu khién mdy chinh, 10, 11, 15, 18- c4c bom, 12- bau loc nhét, 13- sinh han
diu, 14- thiét bi lam sach dau, 17- binh khi khéi dong. Ching ta sé c6 dip so sanh
budng may v6i mdy diesel trén day véi kich c¢d buéng may trang bi tua bin khi
dung cho tau dau tai hinh 11.36.
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Hinh 11.36 Budng mdy tau ché ddu trang bi tua bin

Truong hgp cé trang bi hop gidm toc, ching ta van goi 1a hop s6, trong budng
may phdi danh khodng khong nh4t dinh cho chi tiét dang néu nay. Vi du tiép
theo trich ti thiét k& tau ché diu trang bi cum may diesel trung téc, téng cong
sudt 11.800PS (H.11.37). Trong hinh 11.26, 2- dong co diesel trung téc, 3- hop
gidm tdc, 4- may phdt dau truc, 5- hai hé duong truc chan vit tau. Ban doc c6 thé
dé y, bé tri cu thé cho thdy hai dudng truc khéng hoan toan song song véi dudng
doi xing doc tau. Thiét k& dang nay dugc dung kh4 phé bién hién nay.
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Hinh 11.37 Buéng mdy tau ché ddu, mdy trung téc

Tir thiét k& thanh cong cia mot phong thiét ké tai Poland ching ta c6 thé
xem bd tri budng mady trén tau di bién trang bi mot mdy chinh, chay bing dau
D.O., séu xi lanh, céng suat khong cao. Tau duge déng vao nhitng ndm sdu muoi,
trén d6 nguoi ta da bo tri mdy chinh kiéu KLSSMR6 cong sudt 1600PS, vong quay
400 v/ph. Hop s6 theo may gidm vong quay theo ty s6 truyén 1:2, vong quay con
lai cho truc chan vit 200v/ph. B6 tri budng mdy tau mang ky hiéu B.23 duogc trinh
bay lai tai hinh 11.88. Trong hinh may chinh dugc ky hiéu bing s6 1, con so 2-
hop gidm tdc, 3 va 4- may phdt do truc chan vit quay, dang mdy st dung cong
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suat ti cum chi tiét ma ngay nay ta goi 1a “trich luc”. Thiét bi 6- ndi tan dung, 7,
19- gidm am, 9, 10- sinh han, 12- bom, 13- phan ly dau, 16- binh khéi dong, 17-
bang dién chinh, 18- ban diéu khién, 20- khép noéi mém. Cdc cum mdy phat dién
ddanh dau bang s6 5. C4c thiét bi khic khong khac nhiéu néu so v6i cdc bo tri
budong mdy ching ta da lam quen.
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Hinh 11.38 Budng mdy tau dung mdy trung téc

Phan tiép theo ching ta cung tham khdo b6 tri buéng mdy tau van tai di bién
trong tdi trén 10.000tdw. Tau lip m4ay diesel, quay truc tiép truc chan vit. Ban vé
dugc gian don héa gidp ngudi doc xem dé hon (xem hinh 11.39, 11.40). Trong thuc
t& thiét k& k§j su déng tau phai dién nhiéu dudong nét nhim lam ré hon cdc chi
tiét bo tri trén tau.

M4y diesel cao téc ngay nay dung phé bién cho cdc tau kiéu méi, chi yé&u tau
chay nhanh. Tuy vay ti nhitng ndm méi ra doi mdy cao téc da tim thay chd ding
trong do6i tau bién. Hinh 11.41 gi6i thiéu buéng mdy tau bién thé& hé cii, st dung
may cao tdc ddy tau. Téng cong sudt budbng mdy ban doc thay trén hinh 32.500PS.
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Hinh 11.41 Buéng mdy tau cung cdc mdy diesel, tong cong sudt 32.500PS
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CAC PHONG PIEU KHIEN TAU. BEN HIEU

12.1 PHONG LAI, HOA TIEU, HAI DO

Budng 14i tau dugc b tri tai vi tri t6t nh4t, thuan lgi nh4t cho viéc diéu
khién tau. Yéu cdu dau tién vé tdm quan sdt cho budng diéu khién va nguvi diéu
khién tau 1a, tir vi tri ding 14i tau ngudi diéu khién nhin bao quat véi tam nhin
rong nhat. Cu thé hon, ving bi che khu4t bédi cdc chi tiét cia ban than tau doi véi
ngudi diéu khién tau la thdp nhat. Vung bi che khuat dugc hiéu 1a khu vuc ma
ngudi diéu khién tau khong thé quan sat duge vi bi cdc két cdu tau che khuat. Tai
hinh 12.1 ching ta c6 thé thay, cdc co cdu tau gach chéo che khudt tam nhin cda
ngudi diéu khién tau.
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Hinh 12.1 Vang bi che khudt
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Nhiing tau khach c¢& nhé, chay song ban doc 1am quen tai chuong dau tién cé
vung bi che khu4t chi ndm trong gi6i han:

Tau Lilla Weneda: che mii 0,5L; che 14i 1L.

Tau “CAu vong”: che miii 1L; che 14i 0,3L.

Trudng hgp xdu nhat trong nhém, tAm che mii 1,7L; tAm che 14i 4L.

Phan tich tdm nhin cdc tau kéo, tau ddy c6 thé thay, tdm che khuit cd phia
miii va 14i cla tau kiéu nay phdi hét sdc nhé, tir 0,1-0,5L. Trong khi d6 tAm bi
che khuat cda tau di bién khong thé nhé vi co cau tau khong cho phép thuc hién
nhitng han ché& can thiét nay. TAm che khuat trén tau bién c6é khi 16n hon 1L,
tham chi vai 1an dai hon chiéu dai tau (H.12.2).

Hinh 12.2 Tdm che khudt tau bién

Tau hang vé6i thugng tang gitta tau, cé nghia phong diéu khién nam tai khu
vuc giffa tau, tam che khuat vao khodng 1,0+1,25L. Trudng hop budng diéu khién
cung thugng tang nim phia 14i, tAm nay chi nén tir 1,4+1,7L.

DPinh kich thuéc cho tdm bi che khuit tuy thudc vao cong dung tau, vao thao
tdc cta tau. Tau nhd chay nhanh cin c6 tAm nhin t6t nhat, ngudi diéu khién cé
thé quan sat viing nuéc ngay truéc mit minh d&én khodng khong rit xa truéc va
sau tau nham ddm bdo cho tau thao tdc an toan nh&it. Tau séng can thu gon tam
bi che khuit song véi tau bién cé thé néi 16ng diéu khit khe nay.

Tang tAm quan sat nguodi ta phdi bo tri buéng diéu khién & vi tri cao nhat
trong diéu kién c6 thé. Han ché& viing che khuat mii va 14i c¢6 thé diéu chinh bing
bién phap doi budong diéu khién doc tau. Budng diéu khién nim cang gan miii tau,
v6i chiéu cao co dinh, tam bi che khudt phia mii sé thu ngén lai, va hau qua kéo
theo, tam che khuat phia ldi tdng. Ngugc lai khi bd tri buong diéu khién phia sau,
tam quan sat phia 14i dugc cdi thién song tdm quan s4t phia mii bi han ché.

Hinh 12.3 gidi thiéu thiét ké& tau nhé kh4a doc ddo cia cong ty Cygnus Marine
Ltd, theo d6 nguvi ta c6 thé thay déi tAm quan sat ctia nguvi diéu khién tau theo
¥ mudn. Budng diéu khién c6 thé bo tri phia sau, hinh trén, ho#c khi can rit ngin
tam bi che khu4t phia mii ngudi ta dua cabin 14i 1én trude, hinh dudi.
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7

Hinh 12.3

Bé6 tri cdc cta sd truée buong diéu khién thuong duge dua ra tranh luan rong
rai. Trén cédc tau dang hoat dong ngudi ta dat cla trude cta budng 14i theo ba tu
thé& khac nhau: tu thé ding thing, tu thé chan nga vé trudc va tu thé thid ba la
chan ctia ngd vé sau. Hinh 12.4 gi6i thiéu tiép theo day minh hoa cho cdch sép
xép kinh & tu thé thi hai dang dugc ua chudng trén cic tau ¢d nhé va tau khéch
cd 16n.

Hinh 12.4

Hinh 12.5 trinh bay thiét ké& tau ddy hai than, chay séng v6i budng diéu
khién mang tinh hién dai. Ban doc c6 thé nhin nhan, tir vi tri diéu khién tau,
ngudi diéu khién c6 thé quan sat tat cd thiét bi duéi chan minh va cdc cac doi
tugng sat miai tau.
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Hinh 12.5 Tau ddy chay séng

B6 tri ctta theo tu thé thang ding ching ta c6 thé thay trén phan lén tau
dang hoat dong. Mot trong cac vi du dugc trinh bay tai hinh 12.6.
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Hinh 12.6 Tau cd

Budng 14i trén tau chi dung cho nhiing ngudi diéu khién tau. Theo thong 1& d6
tai day chi bo tri cdc thiét bi, phuong tién gitip cho cho diéu khién tau. Bé tri theo
cdch lam kinh dién ctia budng ldi dugc trinh bay tai hinh 12.7. Ban ldi cung céc
thiét bi diéu khién 14i b6 tri vi tri trung tdm 1, ban héi d6 2 dugc bd tri chd rong,

st dung thuan tién. Man hinh ra da 3 va cdc thiét bi khdc dugc dit trong cung
budng.
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Hinh 12.7 B6 tri buéng ldi

Kich thuéc budng diéu khién trén cdc tau c¢d nhé khong nén nhé hon gi6i han
cudi sau: dai 1,5+2,0m; rong 1,2+1,7m.

Trén cédc tau hién dai buéng diéu khién cé kich thudc kha 16n rong tir 3,0m
dén 14m, dai 2,5m dén 4m. Tau cd trung binh buéng diéu khién cé kich thudc cd
8x3 (m).

Buodng lién lac vd tuyén dién, ching ta quen goi phong VTD luén dit can ké
budng 14i. Tai hinh 12.7, buéng VID thong vé6i buong 14i qua céc clita déng mé ban
1é.

Hinh 12.7b gi6i thiéu toan bo 14au l4i tau dau c& trung binh, déng vao nhiing
nidm bay muoci. Nhitng buéng bé tri tai tAng nay déu phuc vu cho viéc diéu khién
tau. Khu vuc I - budng 14i tau, II- buéng hai do, III- hanh lang (cau) diéu khién,
IV- buébng VTD, V- budng dc qui cia VTP, VI- may phdt cho hé théng VTD,
VII- tram ph4t dién cho hé théng ra da, VIII- kho vat tu VI'D, IX- budong hoa tiéu.

Hinh 12.8 ghi lai 4nh budng 14i tau van tdi bién clia nhitng nadm 60.

Hinh 12.9 gidéi thiéu thiét bi ra da thudong dung trén tau, d4nh bén trai gidi
thiéu canh quay cia ra da thuong d#t trén néc budong lai va dau doc, man hinh
cua chuing gidi thiéu tai cac hinh phia phai.
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Hinh 12.8 Budng ldi Hinh 12.9

Hinh 12.10 Hinh 12.11

Trong budng 14i nh4at thiét phai c6 chd dé bé tri la ban.
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Hinh 12.11

D4 ti lau trén cdc tau nguoi ta da thuc hién diéu khién tir xa dé diéu khién
méay chinh, m4y phu, diéu khién hé thong bdo chdy, chita chdy... Cum thiét bi
phuc vu didu khién tit xa phai duge dua 1én budng didu khién. Anh tai hinh 12.11
chup lai tir ban diéu khién thiét bi ning lugng cla tau van tdi di bién.

Duéi day ching toi gidi thiéu ba so d6 bd tri budng ldi tau khédch lam tai liéu
tham khdo khi thiét k& budng 14i.
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Hinh 12.12 B6 tri buéng diéu khién tau
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Trong cdc s6 dd dang trinh bay tai hinh 12.12 cdc ky hiéu bing s6 mang y
nghia sau: 1- ban 14i, 2- la ban, tay 14i dung cho mday l4di thuy luc, 4- chi thi banh
14i, 5- ban diéu khién tir xa mdy chinh, 6- ban, 7- ghé& cho nguoi l4i, 9- két nudc
ngot, 10- cta lua, 11- ctia s6 déng mé duge, 12- vong lau kinh, 13- lau kinh, 14- 161
di trén boong 14i, goi 1a “cau”, 15- lan can, 16- dong hd, 17- may do do nghiéng,
18- téng dai, 19- cong tic den hanh trinh, 20- tay diéu khién dén pha. Cédc thiét
bi diéu khién hé théng den, hé thong lién lac noi bo ciing duge bo tri tai budng 14i.

Vi du vé céc thiét bi b tri trong budng 14i con c6 thé xem tai phu ban sau.
Tai liéu k§ thuat tau gidm sat ngudn lgi trén bién déng theo don dit hang cia
ngan hang phat trién chau A c6 ghi rd, cdc thiét bi hang hai, thong tin lién lac,
thiét bi diéu khién sau day phai dugc bd tri vao buong diéu khién

- Diéu khién ga, s6 mdy chinh,

- Péng ho nhiét mdy, nhiét do nuéc va nhét,

- Hé thong bdo dong dung cho may chinh,

- Nt coi,

- Tay lai,

- La ban tu,

- Ghé 14i,

- VHF, man hinh ra da, GPS, may do sdu, SSB,

- M4y do nghiéng, phong vii biéu, déng ho,

- Ban hai d6.

12.2 BO TRi HE THONG ANH SANG TiN HIEU

B6 tri dén tin hiéu ding qui dinh doi héi ngudi kién tric tau phai hiéu luat 1&
vé ddm bdo 4nh sdng tin hiéu, ngay va dém, dén hanh trinh, den lai dit, den
neo... va phdi ddm bdo my thuat cho tau. Pén tin hiéu cta tau dugc bd tri bén
ngoai, tai man, phan ldi, phan miii, trén cdc cot buém. S6 lugng cdc den khong it
hon bang ké sau day.

- 3 den dinh,

- 2 den man,

- 1 den hau,

- 1 den neo,

- 2 den bao kéo,

- 2 den bao dau

Peén tin hiéu va dén hanh trinh dugc phan biét nhu trén hinh 12.13.

Pén dinh (top lights) tring, ghi s6 1 va 2 trén hinh, dén man phai 3, mau
xanh, dén man trdi mau dé 4, dén bao bi kéo 6, mau vang, con dén 7, tring, bao
kéo. Pén neo miii 8a, 8b, trang, neo ldi 9a, 9b, trdng. Pen 10 bdo ring “To6i
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khong diéu khién 14i dugc”, d6. Pén 11 mang tén goi c6 xuat tir tit Netherlands
“den kloot”, gom d6 va hai tring ho#ic mot dé mot tring, dé bao hiéu bing anh
sang song vao ban ngay. TAm hoat dong cia dén nay dén 5 hai ly. Pén mang s6
12 goi la tin hiéu thao tac.

Hinh 12.13
Yéu cau dang néu phai dugc 4p dung cho tau dai tir 45,75m tré 1én, nhu cong
uéc quoc t& yéu cau.
Tam hoat dong cta cdc dén via néu, géc chiéu sdng cta ching dugc gidi thiéu
tai hinh 12.14. Cac ky tu tai hinh nay mang y nghia: W- White; G- Green; R- Red.
NM viét tat tit Nautical Mile.

0
5NM 0 [ 5NM kLig) aNMm
ol

b)
Hinh 12.14

bén pha dung trén tau ngay nay dugc ché tao khd da dang. C4c dén nay bo
tri trén néc budong 14i song diéu khién ching lai tir buéng 14i.

Ngoai déen trén tau con dung hai khoi dang qua cAu mau den va dd, cdc khoi
chép den, qua tram den va trang dé thong bdo tinh trang thoi tiét, thong tin can
thiét vé thay d6i khi hau. Cdc qua cAu nay cé tdc dung chi vao ban ngay khi nguoi
ta tif xa con nhin thdy ching.

Trén tau con phai trang bi bd ¢ hang hai quéc t& gom 40 cJ.



310

THUAT NGU TIENG ANH VA CHU VIET TAT
DUNG TRONG SACH NAY

air cushion vehicle - ACV

tau trén dém khi

assumed extent of damage

kich thuéc 16 thing gid dinh

air supported craft

khi déng luc

bulk carrier

tau ché hang roi

barge carrier

tau chdg sa lan

bac, ferry car

pha

buoy vessel

tau tha phao

block coefficient

hé s6 day thé tich

boat deck boong thuyén
Breadth of Vessel chiéu rong tau
Bulkhead Deck boong vach

captured-air-bubble vehicle - CAB

tau trén dém bot khi

container vessel

tau container

container ship

tau chg hang thung

crude carrier

tau chd dau tho

car carrier

tau chd xe, thiét bi

cable layer

tau dat cdp ngdm

custom boat

tau hai quan

crane barge

can cdu ndi

criterion of service

tiéu chuédn st dung

deep Vee

dang tdm trugt gadp thanh hinh chit V

displacement ships

tau noi

dredger tau cudc bun, tau hut bun
drill ship tau khoan
Draft chiéu chim tau

enclosed spaces

khoang kin

fisheries patrol boat

tau kiém ngu

floodable length

chiéu dai phan khoang

factor of subdivision

hé s6 phan khoang

ferry-car

pha

general cargo ships

tau van tdi hang khé téng hop

general purpose cargo ship

tau da chdc nang

gear box

hop so

hydrofoil vehicle

tau canh ngam

high speed craft

tau cao toc
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Liquefied Natural Gas - LNG

tau chd khi thién nhién

Liquefied Petroleum Gas - LPG

tau ché khi cong nghiép héa diu

Lichter Abroad Ship

tau LASH

Length of Vessel

chiéu dai tau

Margin Line

dudng chim t6i han

Machinery space

budng may

naval architecture

kién tric tau, nganh déng tau

Ore-0il

tau OO

Ore-Bulk-0il

tau OBO

offshore vessels

tau phuc vu khai thac d4u khi ngoai khoi

products carrier

tau chd sdn phdm tir cong nghiép dau khi

passenger ship

tau khach

pilot craft

tau hoa tiéu

pipe layer

tau diat 6ng ngam

production platforms

cong trinh ndi phuc vu sdn xuit trén bién

prototype

trang thai nguyén mau

Permiability of a space

hé sé ngap cta budng

Passenger spaces

Buéng hanh khdch

refrigerated cargo ship

tau ché hang lanh

surface piercing foil (craft)

tau canh ngdm trong nuéc

submerged foils (craft)

canh ngdm

sea barge

tau thuéc nh6m SEABEE

service vessels

tau dich vu

salvage vessel

tau cdu ho

supply ship

tau lam dich vu cung tng

semisubmersible drill rig, jack-up rig

gian nia chim va gian tu ning

Subdivision Load Line

dudng nude chd hang phan khoang

Subdivision Length

chiéu dai phan khoang Ls

submerged foil

canh ngam tao déng giong day trugt tuyét xi lanh

surface-piercing foil

canh dugc gdp thanh hinh chit V

timber carrier

tau ché gbd

tonnage of ship

dung tich tau

the maximum permissible length

chiéu dai cho phép 16n nhat

ultility coefficient

hé s6 st dung

volume displacement

thé tich phan chim cla tau

water jet

may phut nuéc
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