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Loi noi dau

Mbén hoc THIET KE TAU gém cdc phéan:
1- Ly thuyét thiét ké tau;
2- Ngoai hinh tau va bo tri noi that trong thiét ké tau;
8- Thiét ké tau chuyén dung.
Noi dung phdn 1 va 2 da dupc trinh bay trong cuén “Thiét ké tau thuiy” NXB
PHQG TPHCM, in ndm 20083, tai bin nam 2006.

Phéan thi ba gom nhidng chuyén dé lién quan dén cdc kiéu tau t]zong dung duoc
thé hién trong cuén HUONG DAN THIET KE TAU VAN TAI BI BIEN vdi ngi dung
chi yéu dupc dé cip:

- Tau chd hang khé;
- Tau dau;
- Tu container

Cdc ngi dung nay sé cung cadp cho ban doc nhiing thong tin, huong dan cdn thiét
cho viéc thiét ké tau chuyén dung.

Nhiing tu liéu duoc st dung cho viéc bién soan cuén sdch nay ching téi tham
khdo cdc nguén nhu: tir cdc vién thiét ké, ngay nay goi la cdc co quan tu van — thiét
ké, tr Pang kiém Viét Nam, tir cdc nha mdy dong tau trong nudc. Nguoi viét xin
chan thanh cam on su dong gop hiu hiéu trén.

Lan nay cuén sich HUONG DAN THIET KE TAU VAN TAI PI BIEN ra mit
ban doc sau khi bo sung chdc vdn con nhiéu thiéu sot cd vé noi dung va hinh thic.
Chiing t6i rat mong nhdn duoc tir cdc ban dong nghiép, quy doc gid nhiéu y kién x4y
dung, hodc bo sung tai liéu dé gitip ching téi hoan thién tai liéu chuyén nganh cin
thiét nay trong lan tdi bdn toi. R4t cdm on.

Nhitng ngudi viét






Chuomg 1
TAU VAN TAI

1.1 TAU CHG HANG DI BIEN

Doi tau di bién (sea-going ships) lam nhiém vu van chuyén hang héa gom hai
nhém:

- Tau hang khoé (dry cargo ships);

- Tau chd hang 16ng (liquid cargo ships).

Chuong dau cua tai liéu nay dé cap céc tau trong nhém tau chd hang khé.

1.1.1 Nhém tau ché hang khéo

TAau chd hang khé c6 may dugc phat trién ngay ti nhitng ngay dau ra doi may
hoi nuéc. C6 thé phdc hoa su thay ddi vé mait kién tric tau hang nhu sau:

Giai doan dau, ngudi ta ché tao tau hang dang boong phang, ngudi Anh goi la
flush deck. Bubng méy nam giita tau.

Giai doan tiép theo, ngudi ta cit cao khu vuc budng mady gitta tau (bridge) va
boong khu vuc 14i tau (poop), boong khu vuc trude tau (forecastle) @& tao thanh tau
hang cdu tric ba ddo (three island type). Theo thoi gian, thuong tang dudi dugc kéo
dai dén tan “cau” (bridge) trén budng mdy hoidc thuong tdng miii kéo lui ra sau dén
tan bridge buéng may. Tau hang dang nay cé tén goi tau kién tric téng hop hay con
goi 1a tau “giéng don” (single well).

Giai doan cudi la tau véi boong nang, v6i chiéu cao thém khéng nhiéu so véi
muc ban diu. Thong thudng, tau véi boong nang c6 budng may dit phia sau tau. Sau
thoi ky tau ba ddo, con ngudi con nghi ra sdng kién noi lién cac ddo bang nhiing két
cau gon, nhe, con trong khu vuc mdi "Iadn chiém " nay ngudi ta ché hang hodc sic vat.
Tau hang kiéu nay cé tén goi tau boong che bat (awning deck). Tu boong che bat,
boong phu (spar deck) ngudi ta tién dén déng tau v6i két cdu kién c6 hon, tat ca
boong tam bg dugc thay bing cdu tric bén. Man tau dugc kéo dén tan boong trén,
cdc vach dugc kéo 1én tan boong trén song két cdu vach phai thujc dang khong bén
viing, theo nghia vdch phdi dugce lam yéu, ctta md trén vdach ddm bdo cdc khoang
thong v6i nhau. Piéu diat ra dau tién cho két cdu vach dang nay, khi nudc tran
vao bat ci khoang nao nuéc d6 c6 thé chdy dén khoang 14n c4n mdot cdch thodi
mdi. Nhiing 16 khoét la nay mang tén goi that su chinh qui: /6 kiém tra dung
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tich ding ky (tonnage openings). Cdc miéng ham vao cdc khoang nay ciing
thudc dang két cdu trén, mang tén goi tonnage hatch. Tau véi nhilng qui dinh ky la
dé mang tén goi tau cd boong che chdn (shelter deck). Tau dang nay mang hai dau
dudng nuéc ché hang. Va né duge phd bién trong thoi gian khong lau. Sau thoi gian
thit nghiém, khi nhiing cdi bién cho cong uéc qudc t& vé do dung tich ra doi (1969)
nguoi ta khong quan tdm dén dang tau nay nita. Ngay nay, tau van tai dugc thiét ké&
va ché& tao theo dang gdn nhu dang chudn héa, tau cudi trén hinh 1.1. Tau nay dugc
thiét k& vao nhitng nam 1960.
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T nhitng ndm 70, tau ché hang thung tiéu chuan hodc khong tiéu chudn phat
trién vé6i toc do chéng méit. Trong ho hang tau ché hang thung tiéu chudn héa ching
ta gip tau container ché thung (container), tiéu chuidn héa theo ISO, tau chuyén
hang theo phuong thic van chuyén ngang, ghi theo tiéng Anh Roll-on, Roll-off, viét
tit Ro-Ro. C6 thé néu thém, trong cung ky nay tau ché hang khé song boc d& hang
theo phuong thic cdu 1én dat xudng, tiéng Anh viét 1a Lift-on, Lift-off (Li-Li) ciing ra
doi va c6 mat trén cac dai duong. Theo thoi gian tau Li-Li khong mang lai hiéu qua
kinh t& nhu mong muén cta céc chi tau nén né tu dao thai.

Tau chd sa lan (barge-carrying vessels, barge carriers) ra doi trong thoi ky cach
mang héa cong viéc van chuyén hang héa. Trong doi tau ché hang khé ching ta con
gip tau chuyén dung trong viéc ché hang lanh nhu rau qud, thuc phdm tuci sdng,
thit, ca v.v.. (refrigerated cargo ships).

Tau chd gé (timber carriers) phat trién mot thoi phuc vu ché gb tron chua ché
bién va cdc ban thanh phdm tir gb. Ngay nay, nguoi ta khong thiét ké& tau chi lam
mot viéc chd gd, song cdc tau lam cong tdc téng hop cé chic ning chd gb trén boong
hodc trong ham hang khi c6 yéu cAu. S6 phan tau chd siuc viat séng (livestock
carriers) khong khdc s6 phan tau chd gd, c6 nghia sau thoi ky phat trién dau thé ky
XX, tif nhitng ndm nidm muoi kiéu tau nay it xuat hién.

Tau chd hang roi (bulk carriers) chiém luong ddng ké trong d6i tau ché hang
kho. T nhitng ndm dau thé ky XX, nguvi ta da déng nhitng tau ché quing dau tién.
Ti sau chién tranh thé& giéi 1an thid hai nhu ciu vé nguyén liéu cta cdc nudc ting
ddng k€, tau chd quing (ore carriers) va tau chd hang roi tong hop (general bulk
carriers) phat trién dang ké. Tau ché hang roi duge thiét k& dé chuyén chd mot mat
hang cu thé hodc ché két hop nhiéu miat hang. Cac tau chd quing/diu (oreloil),
quéng/hang roi/dau (ore/bulk/oil) da 1an lugt xuat hién lam phong phd cdc kiéu tau
hang roi. Cac tau nhém nay ban doc lam quen trong chuong “Tau ché hang roi”.

1.1.2 Nhém tau ché hang 16ng

Tau chd hang Iéng (liquid cargo ships) chiém phan 16n dung tich ding ky d6i tau
trén thé gidgi. T nadm 1880 tau chd ddu (tanker) chiéu dai toan bo dén 77,6m trong
tai (deadweight) 1680 dwt da ra doi lam viéc van chuyén dau trén séng. Tau ché dau
phéat trién véi téc dd 16n. Kich thude chinh cta tau chd dau hién van ding diu bang
trong bang xé&p hang cdc cd tau. Trong tdi thiét k& cda tau ting cham tu 1880 dén
chién tranh thé& gi6i 1an thd hai, tir 1500 dwt dén 12.000dwt. Sau chién tranh thé&
gi6i 1an thi hai, tdc do 16n 1én cia sic chd nhiing tau dau dat nhiing ky luc khé tim thay
trong tuong lai. Néu nam 1953 tdi trong trung binh cla tau chi vao khodng 20.000dwz,
dén 1959 tau dau véi tai trong 30.000dwt duge coi 1a bude tién vé kich cg. Chi vai nim
sau moc ndy, tai trong tau ¢t 100.000dwt khong con la. Hon chuc nam sau mdoc trén,
nguoi ta dua nhau déng tau dau khéng 16 goi 14 nhiing voi ma-mut cta thoi dai vé6i trong
tai nua triéu tan/ chiéc (500.000dw?). Cac tau dau hién dai khong chi ché dau ma con
ché diu tho, ddu da qua ché& bién v.v...
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Trong nhém tau chd hang 16ng ching ta con quan tAm dén tdu chd khi hoa Iéng
(liquefied gas carriers) va tau chd hoa chat (chemical carriers)

Nhém tau dong nhat trong d6i tau bién chéd hang khé thudc tdu chd hang téng
hop, tit chuyén moén bing tiéng Anh viét 1a general cargo ship. Tau nhém nay cé thé
ché hang d6ng kién, hang lanh, hang d&c biét va thdm chi hang 16ng trong cdc
thung. Tai liéu Ly thuyét thiét ké tau ban chi yéu vé tau nhém nay. Nhitng dic tinh
chinh cuia tau ché hang téng hop c6 thé qui vé sau day:

- Deadweight cua tau thay déi trong pham vi rat rong, tir 2.000dwt¢ dén khodng
15.000dwt. Tau v6i deadweight ndm & giéi han dudi chi yéu dung van tai ven by,
tau 16n dung cho tuyén bién duong dai.

- Véan téc tau phu thudc hoan toan vao kich thudc va chic ning tau. Tau chay
tuyén co dinh, deadweight tir 5.000dwt tré lén thuong khai thac ¢ van toc 13+15 HL/h,
tau ¢ nhoé chi chay véi van téc 11+12 HL/A. Ngay nay tau chay dudng dai thuong
duge trang bi mdy dd manh, chay véi van toc 17+18 HL/Ah. Tu nhiing nidm 1960
ngudi ta thiét k& tau chd hang chay nhanh, goi 12 tau cargo liner véi deadweight dén
10+14 nghin t4n, chay vé6i van toc 20+-21 HL/A.

- Dung tich riéng tau ché hang tuy thudc vao chic ning. Tau chay tuyén dudong
qudc té&, tau tramp ty 1é dung tich chd hang chi vao khoang 1,45+1,65 m®/t, con tau
liner mang gia tri tuong ung 1,85+2,25 m®/¢.

Tau nhém nay dugc thiét ké trong cdc dang khdc nhau. Tau mang ddng ddp tau
ché hang truyén théng dugc xép vao nhém tau tiéu chudn. Trén co s “tiéu chudn
héa” nguoi ta da thiét ké hang chuc miu tau mang tinh “van ning”, phuc vu cho
thiét k&, ché& tao tau chd hang. Nhitng mau tau duogc coi la dat yéu cau dung cho tau
v6i deadweight khodng 14+15 nghin tdn, van tdc 14+15 HL/A. Tau tiéu chudn nay cé
thé dung trong viéc ché hang téng hop, chd gb, ché hang déng géi va cd hang roi.
MAu tau “Freedom”nédi tiéng mot thoi, deadweight 14.000 dwt cé kich thuée chinh:

Lx Bx Hx T'=134,1x19,80x 12,40x 8,64 (m)

14p may chi c6 cong suat 5300 PS song chay dén van toc 14 HL/A.

Nhim ddp tng yéu cAu chd hang kich thuéc cong kénh hoic ddy nhanh téc do
chat hang, boc dd hang nguvi ta phdi mé rong miéng ham hang theo chiéu ngang va
kéo dai theo chiéu doc. Thuc t& nay da cho ra ddi loat tau ché hang miéng ham rong.
Néu ching ta nhé ring, véi hAm hang hep truéc day, thoi gian chdt hang, boc xé&p
hang chiém dén 50% thoi gian thao tdc tai cdng, gid thanh bdc xép hang chiém ty
trong 16n trong gid khai thac, tau miéng hAm hang rong da tiét kiém rat nhiéu cho
chi phi khai thac nho giam thoi gian thao tac cho cac viéc trén.

Mot s6 phuong én bé tri miéng hAm hang dugc gidi thiéu tai hinh 1.2.
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Hinh 1.2

Mait ciat ngang qua khu vuc c6 miéng ham hang tau nhém nay c6 dang nhu tai
hinh 1.3.
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Hinh 1.3 M4t cit ngang tiéu biéu tau hang di bién
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DPiéu phdi quan tdm khi thiét k& ndp ddy cho tau nhém nay 1a chon nip day
ddm bdo bén, chong thdm. Nhiing tai liéu tham khdo vé trong lugng ndp day tau cho
trong bang 1.1.

Bdng 1.1 Trong lupng tinh cho 1m dai ndp diy, (t)

Chiéu Chiéuréng, m
cao,mm | 3 4 5 6 7 8 9 10 11 12
400 0,28 | 0,39 0,53 0,70 0,90 1,22 2,08 3,41 5,48 8,23
300 0,30 | 0,42 0,54 0,70 0,86 1,07 1,30 1,75 2,64 3,97
400 0,34 | 0,45 0,56 0,70 0,87 1,08 1,30 1,64 1,99 2,45

Ching ta thi 4p dung cédc dif liéu thong ké trén tinh trong lugng ndp day ham
hang tau c& trung binh gip trong thuc t&. Tau v6i deadweight khodng 5000dwt c6
chiéu dai hAm hang khodng 50m. Tuy thudc chiéu rong ndp ham, trong lugng tinh

toan sé nhu sau.

Bdng 1.2 Trong lupng ndp diy, t

Chiéu cao miéng, Chiéu réng (don vi)
mm 7 9 11 12
400 45 105 275 410
300 43 65 130 130
200 43 54 100 125

Nhitng két cAu méi doi héi nguoi thiét k& phai bo tri tau thich hop. Tau hién dai
khong chi c6 vach ngang ma nhiéu tau con c6 vach doc hodc nhitng vach doc. Ngoai
d4y doi bat budc, nhiéu tau véi miéng ham hai day, ba diy con yéu cau lam thém man doi.
Trong khu vuc giita man trong va man ngoai nguoi ta bo tri cac két, cac khoang chia.

Két cdu mdi kéo theo thay d6i khong chi bd tri tau ma cd dudng hinh tau. Phan
khoang tau hang kiéu méi ciing bi d6i thay. Bé tri trong cdc khoang hang ciing dugc
cdi tién so v6i trudc. Khoang hang tau ché hang kho tong hop khong chi c6 mot
khoang (cargo hold) nhu truéc ddy ma ludn cé boong gitta (¢weendeck) va trong nhiéu
truong hop con cé két, thuong la két sdu (deeptank). Khoang hang va tweendeck
dung chia hang kho, deeptank c6 thé dung cho hai viéc khéac nhau: ché hang 16ng, vi
du d4u &an, bia, sdn phdm tir dau v.v.., hodc st dung vao viéc chia hang 1éng, hang
khé khi can. Trudng hop tau chay & ché& do ballast, cidc két sadu lam nhiém vu két
chia nu6c dan tau.

Van dé khong dé gidi quyét khi bo tri khoang hang cho tiau nhém nay 1a phan
khoang hop 1y va ding qui dinh vé ddm bdo chéng chim. Trong rat nhiéu trudng hop
tau can khoang hang du dai dé chda cdc hang cong kénh, kich thuéc 16n. Mit khac
khoang dai s& khé ddm bdo yéu cau vé chéng chim tau. Phan tich cdc tau hién dai
do nhiéu nuéc déng c6 thé rit ra nhitng két luan kha thd vi. Nhiéu chd tau yéu cau
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khoang hang trén tau hoat dong tuyén cé dinh (#framp) phai dat giéi han cho phép,
nghia 14 dai hét kha nang. Piéu nay cé lgi cho chi phuong tién vi gid thanh déng
tau khong cao, cdc mét hang sé chd trén tau kha phong phi ma khong bi han ché vé
kich thudc kién hang, kha nang kiém 16i 16n v.v.. Nguoc lai, c6 nhiéu qudc gia yéu
cdu phuong tién dang nay phai dugc thiét k& ding luat, do an toan cta tau phai &
mic cao nhat.

Trong giai doan dau cta qua trinh thiét k& nén chon s6 vdch kin nuoc n cho tau
hang theo ggi y sau:

Voi tau tramp’ :  n=0,5 +2—I(1) danh cho tau c6 budong mdy dit gitta tau
L R S A e s

n= e danh cho tau ¢6 buong may dat phia lai

Voi tau liner *: n=1 +2_I(; danh cho tau c¢6 budng mdy dit gitia tau

n=0,5 +2—I(1) danh cho tau c6 budong mdy dit phia l4i

Theo chiéu cao tau ché hang hién dai dugc chia thanh nhiéu tang. Tau tramp
thong thuong c6 mot khoang hang nim dudi va trén dé la tweendeck. Tau liner
thong thuong cé hai tweendeck. Ngoai tweendeck nguoi ta con lam thém cdc san bo
sung. San b sung® dang dé cap c6 thé du6i dang san lién tuc song ciing c6 thé lam &
dang san xé&p. Vi du néu tai hinh 1.4a trinh bay mau san phu, gdp duoc do hang Mc
Gregor san xuat. San phu ciing c¢6 thé x&p chong lén nhau nhu nha nhiéu tang, hinh 1.4b.

LTI,

Hinh 1.4

! Tramp: cargo vessel operating a word-wide service
% cargo liner — service by calling on a fixed schedule, at specified ports.
3 Tiéng Anh: extra deck
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Vi du vé b6 tri khoang hang tau hién dai, ban doc xem tai phan gidi thiéu céc
mau tau tiép theo.

Hé thong clla man trén tau hang gitp ddy nhanh tién do boc dé hang.

y 1

1 [ 3.5 71|

|

<F
\L

Hinh 1.6 Hé thong cia man

S dung cdn cdu hop ly, cdu derrick hodc cdu quay la mot trong nhitng bién
phédp ddy nhanh toc do boc dé hang trén cdc tau hang kho.

Hinh 1.6 B6 tri cin cdu derrick va cdu ning trén tau vén tdi
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Hinh 1.7 C4n cidu quay trén tau van tdi
Céc phuong an x&p hang trén tau van tai hang kho ké cd tau bulkcarrier gi6i
thiéu tié€p tai hinh 1.8.
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Hinh 1.8 Xép hang trong khoang hang tau véin tadi



16 CHUONG 1

Két sdu (deeptank) tau lam nhiém vu chia hang 16ng phai c¢6 ndp ham hang va
cdc thiét bi can thiét nap va béc dé hang. Co cdu van hanh cia cdc deeptank nhém
nay khong khéc co cdu van hanh hang tau ché hang 16ng. Thong 1é bom hang dugc
bo tri trong budéng mdy. Nhitng truong hop dic biét bom c6 dong co lai riéng, bd tri
tai nhitng ving thich hop cho cong viéc boc xép hang két sau.

Két sau dung chdé hang 16ng ho#c hang kho, tuy thoi vu duge thiét k& khac kiéu
vita dé cap. Nap két thudng bing kim loai, lién két bing chét xoay véi két. Kich
thuéc ndp nay tuy thuodc yéu cdu ché hang. Trén cédc tau dang hoat dong kich thudc
nip két ndm trong pham vi: rong 2+3m; dai 2+5m.

Dung tich cdc két sdu trén céc tau khdc nhau thay ddi trong giéi han rong. Gia
tri tham khdo c6 thé néu la 4:6% dung tich cdc khung hang toan tau, néu budng
mdy ndm tai khu vuc gitta tau, hodc 7+9% cho tau v6i buéng mdy ndm vé sau. Hinh
1.9 gi6i thiéu tau van tai cd trung binh cé cic két sau kiém két nuée din tau ky hiéu 2
tai hinh 1.9

BM N5 Na [T

Hinh 1.9

Cac khoang hang lanh dugc bé tri trén rat nhiéu tau van tdi di bién nhim
chuyén chd lugng nhat dinh cdc hang tuoi séng. Cac khoang nay dugc b6 tri ¢ nhing
khu vuc riéng, duge trang bi cdc thiét bi lam lanh nhu nguoi ta van dung trén tau
chuyén ché hang lanh. Binh quin dung tich cdc ham lanh dang c6 méit trén tau ché
hang tong hop khodng 2+5% dung tich toan tau. Nhiét do cac budong lanh trén tau
hang vao khodng 15+18°C, d6 4m. Trong nhiing trudsng hgp c¢é yéu ciu riéng nhiét do
lam lanh c6 thé 20+25°C @6 am.

Céc phong chia hang dic biét c6 mit trén cédc tau liner. Trong sé hang dic biét
c6 thé thdy kim loai qui hiém, hang dién ti cao cdp, hang buu dién v.v.. Tén goi
bing tiéng Anh dung chi cdc khoang hang dic biét dang dugc st dung trén céc tau
gbém:

strong rooms — phong chda vang, bac va da qui,

powder room — phong chda vat liéu dé gay no,

special cargo compartments — phong chiia hang can duoc bio quan c&n than, vi du kinh,

parcel rooms — cac budng gianh cho buu dién.

Ban doc c6 thé tham khdo cdc gid tri vé dung tich hAm hang sau day khi xay
dung phuong 4n bé tri hAm hang.
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Hinh 1.10 Tau liner “Export Ambassador”
Kich thudc chinh cta tau hang liner Export Ambassador

Lx Bx H=143,31x22,25x 12,85 (m)

Deadweight ctua tau 10.720dwt. Van toc khai thdc 18,5 HL/A.

Tau gom ba boong. S¢ vach ngang: 9.

S6 lugng hadm hang va tweendeck: 19, tong dung tich cdc ham hang 16.090m°.

S6 lugng deeptank: 6, dung tich 1.540m°.

Khoang hang lanh: 4, dung tich 690m°.

S6 lugng khoang hang dac biét: 6, dung tich 354m°.

Ghi chid: Tai hinh mang y nghia cu thé: 1- khoang hang lanh; 2- kho thuc pham
(hAm lanh); 3- khoang hang dic biét; 4- deeptank; 5- deeptank chia dAu.

1.2 THIET KE TAU CHG HANG

Tau ché hang kho (general cargo ships), trong tai 4.000 DWT, van téc 11 Hl/h,
déng vao nhilng ndm nim muoi tai chau Au ¢6 dang nhu giéi thiéu tai hinh 6.116.
Tau cta nhiing ndm sdu muoi, bdy muoci trinh bay tai hinh 1.11.
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Hinh 1.11 Tau vén tdi sic ché 4000 dwt, vén téc 11 HI/h
Nhiing nidm tdm muci nhiéu tau da dung mang dédng d4p cla tau ché container.
Tau c6 kha ning chia hang tong hop trong khoang, container c¢6 thé chia trong ham
hang hodc trén boong. Pai dién tau /liner theo nghia hién dai trinh bay tai hinh
1.12. Tau c¢6 stc ché 16.000 dwt, van téc khai thac 16 Hl/h. Dung tich chd hang
25.000 m® kha ning chida container 900 TEU. C4u bé tri trén tau di kha nang thao

tac vdi container ning 25 T.

Hinh 1.12 Liner cia nhing nam tam muoi, stiic ché 16000 dwt
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Tau liner clia nhiing nam chin mugi stic chg tang kha rd, van téc van 6 mic cla
thap nién truéc do. Tau dong vao nhiing nam chin mudi trinh bay tai hinh 1.13

Hinh 1.13 Tau liner nhiing nam chin muoi

Dot bién vé stc ché tau nhém nay 1a cdc tau trong tii 42.000 dwt, van toc 16,5
Hl/h, dung tich ché hang 57.000 m?, stc chua container 1.700 TEU. Stic nang ciia cdu
36 T.
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Hinh 1.14 Tau da chdc nang déng nam 1998, stic ché 20500 dwt,

véan toc 16,5 HI/h

Céc tau dugc thist k& va ché tao tai chau A c6 kich thuée khiém t6n hon nhiing
tau néu trén. Kiéu tau Freedom Friendship va Fortune chi yéu ra doi tai Nhat ban
stic chd 17.000 — 24.000 dwt, van toc khong 16n hon van téc tau kiéu cii, chi 14 — 15
Hl/h. Tau déng tai chau Au cing thoi gian thudng c¢é van toc 16n hon, tic vao khodng
16 — 16,5 HI/h. Hinh 6.118 gigi thiéu tau da dung hoan thanh tai Germany vao nam
1998.

Nhitng tau xudt xuéng tir Nhat ban c6 dang dic trung sau day.

T NOSTWEEN DRC S8 (150 WOk
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Hinh 1.15 TAu véan tdi hang khé xudt xu tir Nhat bdn
Tau ¢ 30.000 dwt déng tai Trung qudc vao nam cudi thé ky XX c6 dang nhu tai
hinh 1.16.
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Hinh 1.15 Tau da dung déng nam 1998 tai Trung qudc, stic chd 30000
awt, van téc 14 Hi/h

Tau da dung dGi mdi dong tai Poland nam 2000 c6 dang nhu tai hinh 6.122.
Pay la thiét k& chudn clla Germany va Netherlands, stic chd cla tau 18.000
dwt, van téc 19 Hl/h.

Nhiing ndm dau thé& ky XXI cdc nha may déng tau chau Au ti€p tuc dua ra
thi trudng nhiing tau chu&n thuéc dong tau da dung. Theo thiét k& cla
Netherlands, stic chd cla tau nhém nay ti 2.000 dwt dén 25.000 dwt, van toc
chi khodng 12,5 — 14 HI/h. Tau hoat dong vung bién gan la chinh. Nhiing tau
tiéu biéu gigi thiéu tai hinh 6.121.

Hinh 1.17a Tau hang kho sirc cho 4000 dwt Hnhl.17b Tau van tai sivecc cho 14450 dwt

|
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Hinh 1.17d Tau da dung sitc cho 3000 dwt
Hinh 1.17¢ Tau co siec cho 25000 dwt

Tau da dung dang tau RO-RO c6 kha nang chd hang téng hop, chd
container dang dugc phat trién. Mot trong tau ki€u nay trinh bay tai hinh 1.18
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Hinh 1.18 Tau nda RO-RO, déng nam 1985, suic ché 7000 dwt, van téc
14,5 Hi/h

Tau ven bién, tau séng chuyén chd hang khé mang c&u hinh thay déi ké tur
nhiing nam bay mugi. DAy la nhém cé céac kiéu tau da dang vé hinh dang, va
trang thiét bi.

e .T!fl-l'*'l'”]"‘l[J;_F||11+lIl'l[_liii‘;ll.lqulftlllI—ﬂh—rm%r?.lolh\
Hinh 1.19 Tau ven bién — coaster, stic chd 3300 dwt

Tau van tai khéng trang bi hé thong béc d& hang, stic ché khoang 15.000 dwt

c06 dang nhu sau.

M6 hinh tau tudng ducng dung trong van tai séng, ven bién, cabin cé thé ha
xudng thap khi qua cau gidi thiéu tai hinh 1.19, 1.20.
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Hinh 1.20 Tau van tai chay séng/ven bién, trong tai 4000 dwt, van téc 12
Hli’h
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Hinh 1.21 Tau ven bién, stic chd 4300 dwt, van téc 13,5 Hi/h
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Hinh1.22 Tau véan tdi hoat déng vung khéng han ché, mét boong, trong tai

14650 dwt
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Hinh 1.23 Tau van tai hoat dong ving khéng han ché, mét boong

Dit liéu thong ké lién quan cdc nhém trong luong va trong tAm tau van tdi hang

kho trinh bay tai bang 1.3.
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Bdng 1.3
Tén goi Tau van tai di bi€én, chd hang khd
ChiéudailL, m 78,0 106,0 112 143,0 150,0
Chiéu rbng B, m 14,2 16,8 17,0 21,0 22,92
ChiéucaoH, m 7,0 9,1 9,9 13,35 13,3
Lugng chiém nudc D, t 2800 9300 9210 22594 19295
Suc chd DW, t 1520 6700 5993 16625 12000
LBH, m® 7809 16205 18850 39640 45725
LBH,, m® 8499 17030 20396 42396 49431
Cong suit may Pe, HP 2740 4600 6300 8700 19140
TRONG LUQGNG
Vo tau, Wy, t 635 1433 1847 3970 3867
Trang thiét bi boong, t 165 419 432 871 1125
Trang thiét bi ndi that, t 150 129 175 387 479
Trang bi dac biét, t 65 5 67 42 216
Trang thiét bi khac, t 20 6 67 68 49
May chinh cung thiét bi, t 160 176 430 562 939
Hé théng 6ng, t 45 107 141 239 314
Thiét bi dién, t 25 17 56 112 45
Du trt, t 15 69 136
Trong lugng tau, t 1280 2361 3148 6241 7170
M’ tm’ 0,081 0,081 0,088 0,10 0,085
LBH ’ ’ ' ’ ’
M! tm’ 0,051 0,051 0,035 0,035 0,041
LBH ’ * ' ’ ’
W*::'r YHP 0,102 0,078 0,128 0,108 0,127
LCG
- % - 44,37 55,26 44,37 44,2
kG |,
H %o - 76,7 77,37 72,36 73,1
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Pac tinh ky thuat cac tau dong sau nhiing nam bay muoci
Bdng 1.4 Tau chd hang téng hop
Tén goi Tau cd nhé Taucé Ién

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 4.5 10,7
Stc ché, dwt 2.062 22.208
Lugng chiém nudc, T 3.650 31.995
Dung tich ham 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
Khéach, ngudi - 12
Hang 16ng, t 2.377
Nhién liéu, t 268 3.596
Nudc ngot, t 11,5 608
Trong lugng tau khéng, T 1.588 9.787
May chinh, kiéu Diesel Tua bin
Cong sudt may, HP 2.800 24.000
Van téc tau, HL/h 13,7 20,8

B6 tri chung tau van tdi hang khoé tiéu biéu trinh bay tai hinh 1.24.
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Hinh 1.24a B6 tri chung tau vén tdi hang khé téng hop, phan ldi
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Hinh 1.24b Bé tri chung tau vén tdi hang khé téng hop, phan mii
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Kich thu6c chinh va cdc hé s6 tau hang di bién tinh theo cdc cong thic va huéng
dan trinh bay trong “Ly thuyét thiét ké tau’. Chiéu dai tau dugc xdc dinh theo mot
trong cdc cong thic sau, tiy hoan cénh cu thé:

L=AB-C (1.1)

Trong d6 theo Sauders: A = 9,3; C = 41,7 £ 5,0.

Trong (1.1) va cdc cong thic tiép theo B1a chiéu rong tau.

Theo y kién Benford trong “General Cargo Ship Economics and Design”, 1968,
cdc gia tri nay sé la: A =9,0; C= 35,7 £ 16,0.

Chiéu rong tau hang dugc tinh trong quan hé véi chiéu dai tau. Néu ky hiéu

Ip =7L9 cong thic xédc dinh chiéu dai tuong d6i nay sé mang dang:

- Tau van tai truyén théng Ig=2,06L" (1.2)
- Tau van tai déng tai USA: Ig=1,90L" (1.3)

Mot so dit liéu do céc tac gid c6 tén tudi trong nganh tau téng két nhu sau:

Bdng 1.5
hiéu dai tau L, (m)
80 120 160 200
Cong thuc tinh
Benfort 6,22 6,94 7,34 7,63
Saunders 6,10 6,90 7,37 7,67
I =2,06L"™ 6,17 6,80 7,33 7,75
Theo van toc, chiéu dai tuong doi ctia tau van tdi tinh theo cach sau:
Ip = kv" v6i k=278 (1.4)
Coéng thic Posdiunine duge van Lammeren cai bién 4p dung cho tau van tai cé
cac dang:
V2
1=C (1.5)
v+1,9

Hé s6 C trong cong thic cudi nay dugc tinh biang 7,0 khi 4p dung cho tau ché
hang va tau hang — khach, khai théc v6i van toc khoang 11 - 18,5 HL/A.

I :K(_VT s (1.6)

v+ 2

Ban doc luu y dén dang sau cia cong thiic Posdiunine, Z; = 1,01L

trong dé: L - chiéu dai thiét ké& tau.
Hé s6 K mang gid tri: K = 23,5 cho tau mot chan vit, v = 10+16,5 HL/h;
K=24v6i v=15,5+18,56 HL/h; K= 26 cho truong hop v> 20 HL/A.
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L 14
Cong thic Ayre: —=3,33+1,67T— 1.7)
77 VI
trong d6: L - chiéu dai gitta hai tru, m; v - van tdc tau, tinh bing HL/h
D - lugng chiém nuéc tinh biang MT.

Cong thic cla cac tdc gid hién dai dugc thong nhat héa:
1=4,47 + 0,0635 + 0,3 (1.8)
Chiéu dai tau ché hang c6 thé xdc dinh trén co sd d6 thi trinh bay tai hinh 1.25.
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Hinh 1.25

Chiéu rong tau xdc dinh trén co sé tai liéu thong ké tit hon 400 tau ché hang
kiéu cii:
B L
L/57+5
Cong thic nay con dugc hiéu theo cich khéc:
L_L
B 57
Quan hé trén day dugc trinh bay tai hinh 1.16.

+5 (1.10)

Sau day ban doc tham khdo céc d6 thi giip xdc dinh kich thuée chinh tau van
tai hang khé (cargo ship) theo dé nghi ctia Watson'. Can luu y 1a kich thu6c tau trén
dé thi Watson déu ghi trong hé thong do hoang gia, chiéu dai, chiéu rong, chiéu cao
tinh bing feet.

! D.G.M. Watson “Estimating Preliminary Dimensions in Ship Design”, TIESS, 1962/62.
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Hinh 1.29

Cdc hé s6” diy than tau tinh theo cong thic kinh nghiém sau:

Cp = 1,05+1,68Fn, v6i Fn < 0,28 (1.10)
Cp = 1,05-1,68Fn, v6i Fn = 0,20-0,28 (1.11)
Cong thic sau cé thé duge dung khi tinh hé s& diy thé tich cho tau
mot chan vit, Fn=0,25:0,29; Cz=1,05-1,68Fn. (1.12)
Cong thic Ayre:  Cp=1,06+1,68—~ (1.13)
Vg L
Hé s6 Cy c,, - 288 (1.14)

- (Fn)"?
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hoéc Cu = 0,928 + 0,0806Cp (1.15)
Hé s6 Cp Cp=1,214:2,32Fn + 0,133(10Fn — 2,3)° (1.16)
hoéc Cp=1,155+2,07Fn (1.17)

1.3 THIET KE TAU VAN TAI

Thiét k& 1a su hoan thién dan cdc phép tinh nhiam théa méan yéu cau dé ra, qua
trinh nay c6é thé minh hoa dué6i dang su tién héa theo dudng xodn 6c. Moi phép tinh,
phép thit dugc tién hanh riéng nhau, theo nhitng qui luat vat ly nhat dinh. Két qua
ctia phép tinh nay lam tién dé cho phép tinh tié€p theo, sau dé két qua ctia phép tinh
ti€p theo nay lam tién dé cho phép tinh sau né. Sau mbi vong tién héa, két qua cla
cung mot phép tinh sé d6i thay so véi gid tri ban dau, va két qud lan thd hai (sau
d6 1a thd ba, thi tu...) lai lam chic ning dif liéu dau vao cho phép tinh ké tiép. Chu
trinh trén lap lai nhiéu lan, theo dudong xoén 6c, cho d&én khi ké&t quad cudi cung
théa man cdc diéu kién dit ra, véi sai s6t trong pham vi cho phép.

Yéu cau cla chi tau

Lugng chiém nudc

Sic can vo tau,
trang bi may, thiét bj ddy

B6 tri toan tau

Hinh 1.30 Thiét ké tau thuy

Phan tiép trinh bay cdc phuong phap thiét k& dang dung.

So do thiét ké thir nhat

Buve 1. Xac dinh lugng chiém nudc theo mot trong cdc cdch thong dung.
Xdc dinh cdc kich thugc chinh cta tau va cdc hé sé day.

Buvc 2. X4c dinh sdc cdn v6 tau, xdc dinh cong sudt may chinh, thiét k& may
ddy tau, xdc dinh van tdc tau,
X4c dinh khéi lugng than tau,

Diéu chinh lugng chiém nuéc cda tau.
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Bude 3. Xac dinh chinh xdc lugng chi€m nudc, cong sudt mdy chinh, chon céc
may phu, thiét bi tau.

Budc 4. Kiém tra tinh 6én dinh, chiéu cao man kho, dung tich hAm hang, kiém
tra tinh chéng chim, khd ning di bién va néu c6 doi hdi, kiém tra do
bén chung toan tau.

Buve 5. Hiéu chinh toan bo thong s6 di tinh, xdc dinh théng s6 ¢ dang cudi
cung.

So do thiét ké thi hai

Buve 1. X4c dinh lugng chiém nudc.

Buve 2. Xac dinh sidc cdn vé tau, xdc dinh cong sudt mdy chinh, thiét k& may
d4y 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.

Buoc 3. Tinh HT

Budc 4. Tinh B/T theo tiéu chuan 6n dinh

Buoe 5. Tinh cac dai lugng khéac trén co s6 D, L, Cg, HT, B/ T...

So do thiét ké thit ba

1. Xdc dinh sdc chd cua tau: P=D-Ws

2. X4c dinh lugng chiém nudc: D=CypxLxBxT

trong d6: Cp xac dinh tu cdc phuong phdap thong dung dugc trinh bay trén.

Cyz = f{ L, v), v- van toc tau.

4. B=AfL)
5. H=AL)
6. T'=1f(L)

Céc kich thuéc chinh tir 4. dén 6. phu thudc vao cdc han ché sau:

4a. I/B, phu thudc vao cong sudt mdy,

5a. L/H, d3dm bdo do bén tau,

6a. L/T

7. BH hoicla H = fiB), ddm bdo 6n dinh tau,

8. 7/B hoic la T = fiB), anh huéng dén chon cong sudt mdy tau,

9. T'H, hoicla T = f{H), d33dm bao chiéu cao man kho.

Vi du: Can thiét k& tau van tdi hang kho, sic ché 13.000dwt, khai thdc véi van

toc 18 HL/h. Tau dung may diesel lam m4dy chinh.

So bp xdc dinh luong chiém nudec.
Tu ly thuyét thiét ké& tau, cdch xdc dinh D nhanh nhat 1a st dung hé s6 hiéu

ning sudc chd, tinh bing ty 1é gitta sic ché va lugng chiém nuéc m py-
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_Dw
Npw

D

Dit liéu cho m chon tir két qua thong ké. Véi tau van tai thuong giap hé s6 nay
khoang 0,7.

_ 13000

D =18600¢

Chiéu dai thiét ké cthia tau van tai tuy thudc vao luong chiém nuéc va van toéc
khai thdc. Mot trong nhiing cong thic c¢6 do tin ciy cao la céng thic cia Posdiunine,
dung cho tau van tdi thé hé nhitng nidm sdu muoi, bay muoi:

v
L=c = YD, m
5 P
Hé s6 ¢ trong trudng hop cu thé biang 7,16. Chiéu dai thiét k& tinh tir cong thic

sé la L =153,56m (504°).
v, 18

Van toc tuong d6i' theo cach dung tai UK va USA:

2
g

Hé s6 diy théan tau Cg = 1,06 — 1%

2JL

= 0,66.

Ty le L/B=2.L" = 1.
Ty 1& B/T chon nhim ddm bdo cdc yéu ciu vé 6n dinh tau, B/7T = 2,3.
Ty 1&6 /T nhiam dam bao doi héi vé chiéu cao man kho tau: H/7T = 1,42.
Trén co sé cac kich thuéc chinh tién hanh xdc dinh trong lugng va trong tam
tau theo cac cong thic kinh nghiém.
Trong luong tau:
D=Wgr+ Wy + Wpw + Wg
v6i: Wy - trong luong than tau va trang thiét bi tau; Wy, - trong lugng budng may
Wpw - stic ché (hang héa); Wk - trong lugng du trd.
v.LBT.Cg = Wyr + Wiy + Wpw + Wg
Tiép tuc thay thé& cdc biéu thic tinh trong lugng vé& phai bing cédc cong thic
kinh nghiém c6 thé viét:
v.L.B.T. Cp = LB.Hpgyr + BHP.pyy + (Wpw + Wg)
Tu doé:
y. Cp.(L/B).B.B.(T'B).B = (L/B).B.B.(T'B).(H T).B.pyr + BHP.pyy + (Wpw + Wg)

Thay thé ky hiéu L/B= I, B/T= b, HT = h vao phuong trinh trén day, cé thé
Vié/tl Y. CB](]/B)B3 =7 (1/3)ng Par + BHPpM + (WDW + WR)

! Corresponding speed, theo cach dung tir tai UK va USA
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Coéng sudt mdy chinh trong giai doan thiét k& so bd c6 thé thay bing cong thic

/3
lién quan dén Dva Vi v.Cy L(ID).B = 1 (1/b).h.B. pgr + D WS o+ (Wpw+ Wpg)
c

Thay biéu thic cia D bing biéu thic ti v& phdi, sé nhan dugc:

(v.Cp.(11 B).)° V2
(4

(y.Cy. (11b) —(1/b).h.ppp). B — B — (Wow + Wp =0

TUu phuong trinh cudi sé tim dugc nghiém B.

Kich thudc chinh con lai xac dinh theo cong thiec:
L=(I/B.B, T=(IB.B H=HD.T

Khi da c¢6 L, B, T, Cp, vv.. ti€n hanh tinh lai D cta tau.

St dung coéng thic:

Cyp(1/ b)Y 2 VB
(y 5! )) 2 -pM-BZ— (Wow + Wr)=0

(y.Cp. (Ib) —(Ib).h.ppr). B’ — "

trong d6 Wy chiém khodng 2% suc chd, tinh bing 260¢ tiép tuc tinh phuong
trinh trong luogng. Tu thong ké c6 thé nhan dudc cdc gia tri:
c=400; pgr=0,1295 ¢m®, py=0,077¢/hP.
Sau riat gon phuong trinh c¢6 dang:
1,512 B — 1,825 — 13260 = 0

Nghiém B=21,1m
Tu doé: L=147"Tm; T=92m; H=13,05m

L.B.H=1417,7 x 21,1 x 13,05 = 40600 7’

D =19400 ¢

Wyr = L.B.H.pur = 40600 x 0,1295 = 5260 ¢
Stuc cdn tau.
Stic c4n tau tinh cho trudng hop cu thé: I/ V¥ = 147,7/19000"% = 5,5;
Fre—Y__ 9,25 =0,243; Cz=0,66; Cyy = 0,981; Cp= 0,673

JeL /9,81x147,7
Mét uét vé tau WS = 2,73.4/D.L = 46007,

Ti d6 thi sidc cdn tau van tdi, theo phuong phdp Harwald — Guldhammer cé thé
doc dugc hé s6 stc can du Cr= 1,234 x 10?. Sau hiéu chinh theo B/T thuc t& hé so
luc cdn mang gid tri Crz = 1,21 x 107,

Stic cdn ma sdt: Cr = 1,49 x 10. Hiéu chinh cho cdc phan 16i Cr= 1,54 x 107.

Hé s6 stic cdn  Cr= (1,21 + 1,54) x 102 = 2,75 x 107,

Stc can vé tau: Rp= 1/2p v2. WS = 57000kG.
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Coéng suat kéo cin tinh theo cong thic:

RyxV 5700x9,25
75 75

EPS-= = 7030 HP]

Céng suét can thist d& dy tau: BHP= EPSx——x—tx 1«1

Mg Mr Mg Ng

1- . . N
trong dé: ng= 1—t - hiéu suat than tau

Ng - hiéu sudt dong xody tuong doi, np = 0,98+1,02
Ng - hiéu sudt duong truc
Ny - hiéusudt hop sé, néu cé.

Két qua tinh theo cong thic BHP= EPSm, ~ 10000 PS.

V6i du trit cong sudt chiing 25%, can thiét chon mdy 12500 PS.
Trong luong budng mdy tinh theo cong thuc:

Wy = BHP.py = 12500 x 0,077 = 962 ¢
Theo cach tinh nay, trong luong tau sé la:
D= 5260 + 962 + 13260 = 19482 ¢.

So v6i lugng chiém nudc tinh todn, trong lugng du trit bi gidm 82 ¢, diéu dé cé
thé chap nhan duogc khi thiét ké.

1.4 MAY CHiNH VA TRANG THIET BI TAU

Céc kiéu, loai mdy chinh trén tau trai qua nhiéu bién héa theo thoi gian. Truée
nhimg nam 1930 trén tau van tai nguodi ta st dung may hoi nudc la chinh. Do6i tau
chiém ching 70% diang ky da trang bi mdy hoi nude trong thoi ky nay. T nhing
nim 1960 mdy hoi nudc it xudt hién trén tau. Poi tau trang bi tuabin khi tir thanh
phan khiém tén chimng vai phan tram truéc d6 da chiém khodng 27+:28% trong
nhiing nidm 60. Mdy tau diesel ngay nay chiém s6 dong trong trang bi cac tau. Tu
nhitng nadm 70 ching ta c6 thé thdy 97% s6 tau trén thé giéi trang bi mdy chinh
bang dong co diesel.

Dong co diesel cong sudt 16n, dung cho tau van tdi c& 16n c6 thé qui u6c chia
thanh cac nhém tuy thuéc vong quay truc co:

Mdy quay chim, thong thudng con dudgc goi mdy thip téc (low speed) gbm nhiing
mdy c6 vong quay truc cd khong qua 200 v/ph (tiéng Anh: rpm). Mdy nhém nay
khong trang bi hop s6 ma truc ti€p quay truc chan vit. Tau van tai ¢d 16n thuong
trang bi may nhom nay.

M4y nhom trung toc (medium speed) gdbm nhiing mdy cé vong quay truc co
khong qué 500 v/ph. Nhitng may diesel dugc ché tao sau nay cé thé thudc nhdm mdy
cao téc (high speed), vong quay truc co trén 500 v/ph. Nhitng may thudc hai nhém
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sau khi trang bi xudng tau thudng kém theo hop s6 nhim gidm vén téc quay truc
chan vit. Tuy phdi trang bi thém hop s6 song trong luong va kich thuée cia cac may
trung toc, cao toc dude gidm khd nhiéu néu so v6i mdy thé hé truéc d6. Nho tinh
gon, nhe hiém c6 ctia nhém mady nay, dong co diesel cd ba nhém da va dang chiém
uu thé trén tat ca cac loai tau.

Trang bi mdy trung toc va cao toc kéo theo nhitng doi héi khit khe hon vé ky
thuat: du diesel phdi c6 chat lugng cao hon, dugc bdo quan tét hon, suat tiéu hao
nhién liéu cao hon. Han ché& 14, tudi tho mdy cao téc ngén hon mdy thap toc. Theo
thong ké, mdy thdp toc c6 thoi han lam viéc khodang 60+-100 ngan gio, trong khi dé
may cao toc chi con 3550 ngan gio. Piéu khé bé qua, mdy cao téc cé tiéng én cao
hon may thap toc.

Nhitng mdy diesel dang dugc diung trén tau van tdi c¢d 16n va cho cdc tau dau
khéong 16 dugc sdn xudt trong cdc ddy cong suat thong dung. Hinh 1.22 gidi thiéu day
cong suit va vong quay maday hai thi do hing Sulzer sdn xuit, dung cho tau van tai
bién. Trén céc tau nguoi ta da st dung mdy vé6i cong sudt dén gan 90.000HP, vong
quay may 90-100v/ph. Hinh 1.33 gidi thiéu cac may trung toc va cao toc dung cho tau
van tai. Pay 1a nhitng dong co bon thi, quay trung binh, cong suiat may dudi 30.000HP.

Out put Qut put Qut put Out put
bhp KW bhp KW
80 000
100 000 T 25000
80 000- ! ! | RTA96C 60 000 30 000 7 5|.0 5 20000
a
60 000 RTA84M RTA84C 50 000 20 000 15000
RTABAT, RTA84 40000
40 0004 -30 000 10000
20 000 10 000+ ZA40S
20 0004 RTA58 5000
RTA52U 5 000
i -- RTAas | 1000 | AT
10 000 RTA3e 000 —
8 000- 6 000 2000
RTA58T-
6 000 | L4000 2 000 320
RTA48T — -
4 000 I_,—— 1000
|15 000 1000 . —1A20
2 0004 | T 500
T T T T 500 /oh
50 60 70 80 90 100 120 140 160180200  V/ph 400 500 600 700 800 900 1000 V/P
T6c do déng co T6c do déng co
Hinh 1.31 Hinh 1.33

Kich thu6c phu bi va trong luong nhém mady ctia hdng Sulzer vira néu duge trinh
bay tai hinh 1.34.

RTA72U/RTA72
Cylinders A B C D E F G K Mass in t
4 6485 4090 1570 10105 3916 11875 2155 630 430

7775 4090 1570 10105 4356 11875 2155 630 500

10355 4090 1570 10105 3916 11875 2155 630 655

5
6 9065 4090 1570 10105 4356 11875 2155 630 580
7
8

11645 4090 1570 10105 3916 11875 2155 630 730
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RTA62U/RTA62
Cylinders A B C D E F G K Mass in t
4 5544 3560 1350 6570 3591 10300 1880 570 285
5 6644 3560 1350 6570 3591 10300 1880 570 330
6 7744 3560 1350 6570 3591 10300 1880 570 380
7 8844 3560 1350 6570 3591 10300 1880 570 430
8 9944 3560 1350 6570 3591 10300 1880 570 480
RTA52U/RTA52
Cylinders A B Cc D E F G K Mass in t
4 4685 3030 1150 7480 3281 8745 1595 480 180
5 5605 3030 1150 7480 3540 8745 1595 480 210
6 6525 3030 1150 7480 3540 8745 1595 480 240
7 7445 3030 1150 7480 3540 8745 1595 480 270
8 8365 3030 1150 7480 3281 8745 1595 480 300

Hinh 1.84 Kich thuvc chinh va trong lupng mdy

Bang ti€p theo gidi thiéu mdy trung téc do hang Wartsila san xudt. Cong suat
may tinh bang kW, vong quay mdy 600 v/ph. Kich thuéc chinh cia may dugc gidi
thiéu tai hinh 1.35.

A M
7 ol
7 3
B D
" M\

‘ - 4
F| ‘HL\/' 5

-t 6] :I=

- - A K

A

o

Blie

M

\A

A A

Hinh 1.35
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Rated power
Output in kW and BHP at 600 rpm
Engine type
kW BHP

6L38 3960 5385
8L38 5280 7180
9L38 5940 8080
12V 38 7920 10770
16 V 38 10560 14360
18V 38 11880 16155

Kich thuéc chinh (mm)/trong lugng (tons)

e Trong
Kiéu may A B C E F K M N S

lugng

6L 38 5805 | 4178 | 2073 | 560 | 1296 | 240 | 1122 | 1500 | 4643 50,0

8L 38 7135 | 4501 2073 | 560 | 1296 | 240 | 1122 | 1500 | 5843 66,0

9L 38 7705 | 4501 2073 | 560 | 1296 | 240 | 1122 | 1500 | 6443 80,0

12V 38 7735 | 4750 | 3158 | 720 | 1540 | 240 | 1382 | 2150 | 5400 82,0

16 'V 38 9105 | 4750 | 3158 | 720 | 1540 | 240 | 1382 | 2150 | 6800 107,0

18V 38 9805 4750 3158 720 1540 240 1382 2150 7500 120,0
Trang bi dong luc dung trén tau van tdi trong trudng hop sit dung mdy trung téc
va cao toc c6 thé tham khdo theo tai liéu duéi day (H.1.36).

A c
D L]B
fii
W= N CLF
ll‘l]ll ,"_ E

Hinh 1.36
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Con Chan vit Hop sd May diesel Kich thude (mm)
sué’? Bugng) Butng | |, Ty s6
Kiu kinh | kinh 91 Kidu VSO kigu kw | BHP | rpm A B c D E F G H E J
(kW) _ quay truyén
cil C.V.
900 PL 56/41 560 | 2200 | 280 400 3.21 6R20 930 1265 900 3032 1612 1360 1800 625 625 1100 1600 | 980
SCV500 [3.753.7] 9R20 1395 1900 900 4035 1720 1360 1800 625 625 1360 1800
1300 PL 6541 650 | 2500 240 SCV500 5 6R25 1380 1880 900 4000 1950 1350 - 900 900 1360 1800 "
1600 PL 74/41 740 | 3100 180 SCV560 4.58 8V25 1690 2300 825 3400 2130 1855 = 810 810 1520 2000 | 1205
1900 PR74/41 740 | 3400 170 SCV620 5.88 12V22 1950 2650 1000 4360 1730 2084 1600 805/905 805/905 | 1620 2000 | 1276
SCV680 4.41 6R32E 2460 3342 750 4955 2345 1960 2500 1135 1135 2270
2400 PR 82/41 820 | 3800 170 SCV680 4.85 12V25 2530 3440 825 4440 2120 1960 - 720 720 2270 2000 | 1414
SCV750 5.84 8R32E 3280 4456 750 5985 2713 1945 2550 1135 1135 1960
5200 PROD/AVH | 900 | 4300 195 SCV750 5.32 16V25 3380 4600 825 5300 2120 2070 - 720 720 1960 2140 | 1595
SCV750 5.00 9R32E 3690 5013 750 6485 2649 2115 2500 1135 1135 1228
3600 PR 90/41/H | 900 | 4500 150 SCV750 6.00 16V25 3680 5000 900 5300 2120 2070 - 720 720 1960 — | 2200 | 1595
SCV750 5.00 | 6SW38 3960 5385 600 4695 2680 2080 - 1300 1300 S
o
[Ye)
4900 | PR 100/41/H | 1000 | 4800 145 SCv850 | 5.17 | 12V32E 4920 6684 750 5686 2503 2590 2330 1150 1150 2200 2 | 2370 | 1726
4900 PR 108/4H | 1080 | 5200 120 SCV850 | 6.25 | 12V32E 4920 6684 750 5686 2503 2590 2330 1150 1150 2200 2370 | 1886
429 | 8SW38 5280 7180 600 5895 3030 2400 - 1300 1300 2200
2 PR 108/4HH | 1 14 V 24 1
5200 08/ 080 | 6000 0 SCV850 3.57 6R46 5430 7380 500 7900 4120 3070 3890 1460 1460 2200 00 886
5900 PR 115/4H | 1150 | 5300 125 SCV850 | 4.80 | 9SW38 5940 8080 600 6495 3030 2400 - 1300 1300 2440 2553 | 1988
6500 PR 115/4H | 1150 | 5400 120 | SCV1050 | 6.25 | 16V32E 6560 8920 750 6880 2765 2410 2330 1150 1150 2680 2630 | 1988
7200 PR 130/4H | 1450 | 6500 110 SCV950 | 4.17 8R46 7240 9840 500 13100 | 4300 3550 3890 1460 1460 2440 2750 | 2228
8100 PR 145/4H | 1450 | 6700 110 | SCV1050 | 4.55 9R46 8145 11070 500 10900 4300 333(5) 3890 1460 1460 2680 2900 | 2439
SCV1150 | 5.45 | 16SW38 | 10560 | 14360 600 7040 2030 - 1420 1420 3520
10500 | PR 105/4H | 1600 | 7000 110 SCV1150 | 4.55 12V46 10860 | 14760 500 10210 4350 8740 3350 1520 1520 3520 3500 | 2439
14000 | PR 160/4H 100 1400 5.00 16V46 14480 | 19680 500 12370 4350 3350 1502 1502 4280 4200 | 2691

Bidng 1.26a
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Chiéu dai budbng mdy tau van tai tinh theo céng thic kinh nghiém:

Iggp = k. L (1.18)
trong d6 Iz doc tir d6 thi tai hinh 1.37.
k
0,25

0,20 [ f% §\ AN ° 2\
W R

2 5 A AN NN RN
0,10

30 40 50 60 70 80 90 100 110 120 130 140 150
Ler

0,15

Hinh 1.37

Tai d6 thi ving ddanh d4u (1) danh cho déng co diesel dit tai khu vuc gitta tau,
vung (2) danh cho budng mdy déit tai khu vuc ldi tau va (3) danh cho buéng mdy gom
hai may chinh cung hop s6, dit sau l4i.

Duong 1 va 2 4p dung cho mdy quay truc tiép hodc qua hop so.
Céch xdc dinh chiéu dai bubng mdy dua vao chiéu dai badn than may chinh cé
thé nhu sau:
]ER = a.LME (119)
Chiéu dai mdy chinh phdi phu hgp vé6i dif lidu do cdc hang ché tao cung cap.
Nhiing vi du néu trén sé giip ban doc nhu tai liéu tham khdo.

Hé s6 a phu thudc vao vi tri ddt budbng mdy va kiéu mdy chinh, ban doc tham
khao tu bang 1.6.

Bdng 1.6
i ] Hé sé a cia budng may
Kiéu may chinh S6 lugng
Gilra tau Phia lai

Pong co diesel 1 1,25 -1,45 1,95-2,05
Pong cd diesel cung hép s6 1 1,75 - 2,05

2 1,85 -2,1 2,65 -3,15

4 2,90 - 3,1
Diesel - dién 1-5 3,1-3,6 3,5-3,9
Tuabin khi 1 2,6-2,8 3,2-3,7
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1.5 NHONG TAU DA PUGC CHE TAO

Trong phan nay ban doc tham khdo cach trinh bay cdc tau van tdi hang kho c&
trén duéi 10.000dwt da mot thoi c6 tiéng trén bién cad tinh ti hinh 1.39a,b.

Kich thuéce chinh:

Chiéu dai toan bd L,,
Chiéu dai gita hai tru Z,,
Chiéu rong B

Chiéu cao D

Mén nuéc max d
Trong lugng tau khong Wi
Lugng chiém nuéc D

Deadweight

Tau Oriental Queen chung t6i da c6 dip gidi thiéu trong “Ly thuyét thiét ké tau

158,5m
150,5m
21,51m
12,40m
8,86m

5.500¢

20.880¢
15,350¢

tai hinh 1.40, c6 cdc chi dan bing s6 mang y nghia sau:

1- can derrick stic nang 30t;

2- c4n cdu siic nang 5 t;
3- cén cdu siic nang 10t;

4- can cdu siic nang 15t;
5- c4u quay slic nang 5 tan.

6- kho tap vat;
7- thung xich;
8- khoang hang miii;

9- tweendeck trén;
10- Khoang miii (forepeak);

11- khoang 1;
12- deeptank 1;

13- tweendeck trén so 2;

14- tweendeck dudi so 2;
15- khoang hang 2;

16- tweendeck trén 3;
17- tweendeck dudi so 3;

18- khoang hang s 3;
19- tweendeck so 4;

20- tweendeck dudi so 4;
21- khoang s6 4;

22- budng may;

23- nhién liéu;

24- tween deck trén sg 5;
25- tweendeck duti s6 5;

26- deeptank;

27- tweendeck trén s 6;
28- khoang hang s0 6;

29- khoang may lai;

30- khoang lai (afterpeak);

31- budng danh cho thyc tap sinh;
32- mess danh cho thyc tap sinh;
33- phong sinh hoat;

34- clia budng may;

35- budng y t€;

36- van phong
37- thg dién, thg may;

38- dinning room;

39- phong hoda nhac, thu vién va bar;

»

40- khoang hanh khach;
41- bé tim;

42- budng thuyén trudng;
43- pilot;

44- budng lai;

45- budng radio;

46- phong ngdm canh;
47- phong VIP;

48- kho son;

49- phong dén

Bo6 tri chd sinh hoat thg mdy, bd tri trong budng mdy va cdc trang thiét bi trén

tau dugc chi dan nhu sau:

50- budng bom;

51- budng sinh hoat clia thg may;

52- budng sinh hoat cla thily thi boong;

53- nha bép;
54- ham hang lanh;

55- kho lanh;
56- kho;

57- cac binh COy;
58- phong gidt;

59- budng diéu khién;
60- thiét bi lanh;
61- ndp cic deeptank;

62- khoang sd 1: ballast;

63- khoang s0 2 — nhién ligu;
64- khoang s0 3 — nhién ligu;
65- khoang s0 4 — nhién ligu;

66- nhién liéu.
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Hinh 1.40a “Oriental Queen”
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Hinh 1.40b
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Tau hang President van Buren
Kich thuéc chinh:

Chiéu dai toan bo L,, 174,93 m
Chiéu dai gitta hai tru Z,, 165,96 m
Chiéu rong B 24,99m
Chiéu cao D 13,87m
Mdén nuée max d 9,32m
Van toc v 23HL/h
Cong suat mdy chinh 24.000 HP
Dung tich hAm hang (bale) V 22.538m"
Dung tich ham lanh 1.390m°
Trong lugng tau khong W, 8.237¢
Luong chiém nude D 21.230¢
Deadweight 12.993¢

Tau President van Buren (H.1.41) dugc trinh bay tai diy nhim giéi thiéu véi
ban doc cach bé tri ctia tau ché hang khé ctia nhitng nidm nia sau thé ky XX. Tau
dugc thiét k& ché hang kho téng hop, trong dé cé cid hang lanh. B6 tri hAm hang va
miéng ham hang theo cach c6 lgi nhat cho viéc boc dd va lén hang. C4c miéng hAm
hang cho hang lanh dugc bdo qudn tranh mat nhiét, nip hdm hang cic khoang hang
khé dugc b tri tai nhitng vi tri thuan lgi nhat. Chiéu rong miéng hAm hang tai khu
vuc gilta tau pha thong 1é& cii &€ néi rong ra phia man. Tai vi tri 35, 36, 37, 38 ban
doc c6 dip quan sat ndp ham hang rong t6i da nhu da dé cap trong phan thiét ké
tau.

Trong minh hoa hinh 1.41 ching t6i gitf nguyén nhiing chi thich bing tiéng
Anh dé€ tién cho ban doc theo déi. Nhitng ghi chd bing s6 tai hinh mang ¥ nghia
sau:

1- boong mii; 2- boong chinh; 3- boong gilta nhu chic nang tweendeck; 4- thung xich; 5- forepeak; 6-
boong thi ba; 7- khoang hang sé 1; 8- deeptank ding chdia dau; 9- deeptank; 10- deeptank (ding chiia
hang); 11- khoang hang sé 2; 12- khoang hang s6 3; 13- can c4u 10t; 14- c4n c&u 15t; 15- can cdu 22,5t;
16- khoang hang s6 4; 17- khoang hang s6 5; 18- boong trén thugng tang; 19- boong lai (trong tiéng Anh
chi c6 san nay mdi dugc goi la “cdu” — bridge, Uing vSi nghia den cla pont clia ngudi Phap — boong trong
tiéng Viét); 20- boong thuyén; 21- boong hanh khach; 22- boong trén; 23- boong lau sau; 24- phong hanh
khach; 25- phong si quan ; 26- buéng may; 27- phong thuyén vién; 28- buéng hang lanh; 29- I8i thoat hiém
tr dudng ham truc chan vit; 30- afterpeak; 31- budng may lai; 32- budbng may kéo neo; 33- miéng ham
hang 1; 34- miéng ham hang 2; 35- miéng ham hang 3; 36- garage xe nang; 37- phong thiét bi diéu khién
tGi hang; 38- miéng haAm hang 4; 39- miéng hdm hang 5; 40- miéng khoang may; 41- phong y t€; 42- phong
&n cho thuyén vién; 43- galley (bé&p); 44- kho thuc phdm; 45- miéng hdm hang 6; 46- phong VIP; 47- miéng
ham hang 7.
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Tau ché hang khé sdc chd 4.000dwt déng tai TP H6 Chi Minh
Dic tinh chung

Chiéu dai thi&t ké& 89,56 m
Chiéu rong 14,04 m
Chiéu cao 7,3m
Mén nuée 6,0m
Tau 14p mdy cong suit 2.300PS

Puong hinh tau gidi thiéu tai hinh 1.43
B6 tri chung tau trinh bay tai hinh 1.44a,b.
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Tau van tdi hang kho sdc chd 8.700dwt
Kiéu tau Cargo ship. Tau mét boong chinh cung boong 1du miii
va lau ldi, thugng tang, budng mdy nam sau. Tau mot chan

vit, may diesel lam may chinh.

Viung hoat dong  Tau di bién
Hang du tru ché

Kich thuve chinh

Hang dong kién, thép, hang roi vv...

Chidu dai toan bo 111,89m
Chiéu dai gitta hai tru 103,13m
Chiéu rong 18,6 m
Chiéu cao 9,5m
Mén nuée 7,515m
Stic ché DWT 8.700MT
GT 5670
Dung tich him hang

Dung tich cdc hAm hang (grain) 10.818m"
F.O tanks 574m’
D.O. tanks 138m°
Nudc ngot 258 m’
Ballast nuéc 1.905m"
M4y chinh va védn téc tiu

May chinh diesel 1

Cong sudt max
Cong sudt lién tuc
Van toc tau
Doan thdy thu

3.089kW (4.200PS) x 210v/ph
2.780kW (3.780PS) x 203 v/ph
12,5 HIL/A

Si quan 7
Thay tha 10
Nhing chice danh khac 3
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Tau van tdi hang kho sdc ché 12.500DWT

Kiéu tau: Tau van tdi hang khé téng hgp, mot boong chinh ciung boong lau miii
va lau 14i, thuong tang, bubng mdy nam sau.

Tau déng tai nha mdy déng tau Bach Dang, Hai Phong.

Kich thuéc chinh
Chiéu dai toan bd
Chiéu dai gitta hai tru
Chiéu rong

Chiéu cao

Mén nuée

Stc ché DWT

136,4m
126,0m
22,0m
10,56m
7,6m
12.500MT
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Chutong 2

TAU DAU

Tau dau (tankers) van chuyén dau thd, sdn phdm ti ddu phan thanh hai nhém
chinh: tau ché sdn phdm héa dau (products carrier) va tau ché dau tho (crude
carrier). Dung tich dang ky (registered tonnage) tau dau luén chiém dau bang trong
cdc bang thong ké. Tu dau nhitng ndm bay muoi ty lé tham gia dung tich ding ky
tau dau trong doi tau bién da gan 40%.

Kich thudc tau 16n nhat tir truée t6i nay van thudc vé tau ché dau. Phin mé dau
giéi thiéu tau van tdi ching ta di lam quen, deadweight cta tau diu trudc chién
tranh thé gi6i chi quanh con s6 10.000¢ sau chién tranh con s6 nay di 16n gin gap
doi. Vai tau cd 30.000dwt ctia thoi bay gio da dugc coi 1a tau ché dau siéu 16n
(supertankers). Kich c¢& tau ting truéng nhanh dén mic cdc chi tau khong kip dung
ti méi dé chi do 16n cda tau. Sau super ngudi ta mugn monster @& chi d6 16n tau dau
nhung chua kip dung da phdi d6i sang mammoth va tié€p d6 behemoth. Kich c& tau
dau bung né trong nhitng nidm sdu muoi, bdy muci. Nam 1959 tau trong tai
100.000dwt ra doi, nadm 1966 tau 200.000dwt xuat hién, tau trén 330.000dwt kich
thu6c LxBxH = 330x53,3x32m ra d0i nam 1968. Tau dau c& xap xi 400.000dwt ra
doi ti nadm dAu cda thap ky 70. Loat tau dau sitc chdé nita triéu tdn ra doi trong
nhiing nidm dang dé cap, ddnh dau su ph4t trién dinh cao cta kich ¢ tau. Mot trong
nhiing tau 16n déng tai France ndm 1976 mang tén Batillius dai 414m, trong tai
554.000dwt. Tau 16n nhat da dua vao khai thdc ndm 1978 c6 tén goi Seawise Giant
stc ché 564.765dwt. Cung thoi ky nay, thiét ké& tau ché dau sdc ché 1.000.000dwt da
dugc xem xét.

Ngay nay, tau ché dau cd 16n mang nhiing tén goi rat thong dung, ma ngudi
dong tau phai lam quen: VLCC — Very Large Crude Carrier, tau ULCC — Utra Large
Crude Carrier.

Van toc tau chd diu hién dai thay ddi trong pham vi rat hep gitia cdc kiéu tau.
Tau c¢d nhd, duéi 20.000dwt¢ thuong khai thdc tai van téc 14+15 HL/A. Tau chay
nhanh nhat trong nhém c6 trong tdi ¢& 50.000dwt¢ dén 100+130 nghin dwt, van toc
thuc t&€ khodng 16+18 HL/h. Tau khéng 16 khong may khi vugt qud van tdc
15+16 HL/h.
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Hinh 2.1 Tau d3u

Tau dau ¢ nhé dung chuyén ché sidn phdm dau, hoat dong ven bién sic ché
2800dwt c6 kich thuéc nhu sau:

Chiéu dai gitia hai tru 84,0m

Chiéu rong 12,8m

Chiéu cao 5,85m

Mén nuéce 4.9m

May chinh:

Cong sudt/vong quay 2250k W/225 v/ ph
Van toc 13,5HL/h

Poan thuay thu 15 nguoi

Tau c6 vach doc gitta tau. Tau phan thanh 5 khoang chiia dau.

Bom dau véi nang sudt 300#/Ah ddm bdo dua hang ra khéi tau trong vong mot
ngay.

Doan thiy tha bo tri trong cac buong don.

Tau dau cd 16n tiéu biéu clia nhitng ndm tdm muoi gidi thiéu tai bang 2.1.
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Bdng 2.1 Tau chd dau

Tén goi Tau chdé san pham Tau chd dau tho

Chiéu dai toan b, m 209,9 362,0
Chiéu dai gitia hai try, m 201,1 348,4
Chiéu réng, m 27,4 69,5
Chiéu cao, m 14,3 29,0
Chiéu chim trung binh, m 10,3 22,4
Suc chd, DWT 40.760 390.700
Lugng chiém nuéc, T 47.218 450.910
GT 22.358

NT 15.951

Trong lugng hang dau, T 39.934 372.000
Trong blugng ballast, T 13.500 64.890
Nhién liéu, T 3.624 17.857
Nudc ngot, T 275 580
Trong lugng tau khéng, T 7.569 60.140
May chinh, kiéu Tua bin Tua bin
Cong suét may, HP 15.000 45.000
Van téc tau, HL/h 16 15,9
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2.1 LUGNG CHIEM NUGC VA TRONG TAI TAU. TRONG LUGNG TAU

Lugng chiém nudc tau tinh biang cong thic:

D=D,+DW (2.1)
trong d6: D, - trong lugng tau khong, tinh bing £4n hé mét
DW - deadweight cta tau, tinh bang t4n hé mét.

Trong lugng tau khong bao gdém trong lugng vé thép, may chinh, thiét bi budng
may, thiét bi trén boong va cdc thanh phin khac tham gia vao tau. Trong lugng céc
nhém dugc tinh riéng 18 trong qud trinh thiét k&. Nhitng dé thi sau gitip ban doc xac
dinh so b vé thép cia tau va trong lugng budéng m4dy.

13000 —
| | Tauldéu
W, E=L(B+T) it
12000 —— 0,95 (H-T) 5‘°-°-°~°-|
+0,853L,h; | o/ /
11000 +0,75 ZLh, e/ §.;

10000 / /

/
9000 ///

8000 37

7000 /

/
6000 /A
18000T 4, / Tau dau

5000 A—

/7 Tau khach
4000

3000

7
//+
ol
2000 771
P Tau hang
1000 A
/
25000 50000 75000 100000 LBH

Hinh 2.3 Trong luong vo thép tau vdn tdi
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D6 thi gidp xdc dinh trong lugng vé thép tau dau do Johnson va Ramble lap
dugc trinh bay lai tai hinh 2.4.

10°(LT)
10
Wst /
4
5
//
/
) /
/
/
/
//
1,0 V.
74
0,5 /
,/
/ / (30)
0’2 // /
/ I ()
A
0,1 4
1 2 5 10 20 50

(50)  (100) (200) D s o

Hinh 2.4 Trong luong vo thép tau diu

Theo téng két clia Benford, trong lugng vé thép tau dau cé thé xic dinh dudi

dang quen thudc: Wy = g (%{) (2.2)

Hé s6 g tinh theo m6 dun LBH dugc gidi thiéu tai hinh 2.5.
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T & 1
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Hinh 2.5 Trong luong vo thép tinh cho don vi LBH
Cong thic kinh nghiém tinh trong luong vé thép dugc tong két ti cdc tau dang
st dung:
W, = (400e + 556 [1 + 0,5(C5 + 0,70)] (2.3)

DPai lugng e trong cong thic dugc hiéu nhu sau:

L(B+T)+0.85(H-T)+0,85) }-h +0,75) k- h,
e=
1000

Trong cong thic: /; va A; biéu thi chiéu dai, chiéu cao thugng tang

(2.4)

m, 1, hy - chiéu dai, chiéu cao lau, m.

Trong luong buong mdy véi mdy diesel tinh theo cong thic:

Wi = 560 By +470, tan (2.5)
10000
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Budng mdy trang bi may chinh kiéu tua bin hoi cé thé sit dung cong thic sau dé
tinh trong luong:

Wi = 400 g +450, tan (2.6)
10000

bé thi Johnson va Ramble gitp xédc dinh trong lugng budéng mdy tau dau duogc
gi6i thiéu tiép tai hinh 2.6.

(LT)
3000 =

1000 =

300 -

DW.10
3 10 30

100
]
Hinh 2.6 P6 thi xdc dinh trong lupng buong mdy

Trong luong trang thiét bi tinh theo mé dun LxB cta tau. Tau van tdi bién néu
khéng c6 doi héi dic biét c6 thé st dung hé sé 0,033 lam hé s6 tinh trong lugng
trang thiét bi. Cong thic tinh trong lugng trang thiét bi dua vao tau mau véi moé dun
ti tau mau L’B’H’ ¢6 dang:

2 1 LB
W =|—+=——|W (2.7)
w~(373517)

D6 thi gitp xdc dinh nhanh trong lugng trang thiét bi tau dau dugc gidi thiéu
tai hinh 2.7.
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thanh
ong thic c6 thé 1a nhét, nude dung
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I/Vcargo + WFO + 2 w

Hinh 2.7 Trong luong trang thiét bi tau diu

T T T
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Weargo - tai trong hang héa, Wiy - trong lugng nhién liéu, t

~

é vié

TAU DAU
Deadweight nhu ching ta da biét, suy ra ti cong thic (1.1):

C6 th
thiét khéc.

phan w ghi trong biéu thic cuodi thu

A

can

cho mdy, nudc ngot, trong lugng doan thay thd, luong thue, thuc ph

trong do6:

v, (HL/h)
'~
S
~

O
~
o~
[~

NS
[~
™~
™~

o=
™~
~
™~
M~

A o
A N

Q.0

80,0 10
DW x10°T
va v

20,0 30,0 40,0 50,0 60,0

15,0

Hinh 2.8 Quan hé gida DW, Pe
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P, (HP)
50000 , - -
A e A A
40000 | ST LA AT
42‘5“// /// //// //' rd
30000 \]’/{2‘3{?/ ’/f/ /// afiZadilita
L1 o /'
25000 st ’/j‘(i A D
4 : > A TIA
20000 AT S A AN A LA
1 A T ~e A | M ’ AT
A A T T L '\9./ LA |~ Pz L p
15000 AT L1 LT L Ry % A LA A LA
L1 1 ~ 7~ /' P
/////// //z/ ’//t 1A //// // /// L
10000 (Al 1L L] A LT AT
P A A A
9000 T AT LA < T o
?888 1 L] Pud ,l'/, L~ ,// d
// ,// e // AR o
o A
L~ 1
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4000 =1 T
A1 =t
3000/ gl itz
r A
// /// //’/
- e
L~ 4//
2000 —
//
1500
5000 10000 15000 20000 3000040000 50000 10000 2000000
D, (T)

Hinh 2.9 Quan hé giiia Pe, D, v

Theo c4ch trinh bay nay Wyo phu thudc vao cong suat budbng mdy, quing dudng
tau phdi chay, van tdc tau va du phong cho cdc chuyén di. Trén co s6 ¢6 Wro, Weargo
va téng cdc nhém trong lugng trong deadweight c6 thé xdc dinh DW. Quan hé giiia
DW véi cong suadt mdy chinh Pe va van téc tau v duge trinh bay tai hinh 2.8.

Cé6 thé thay ring gitta luong chiém nuéc D, cong suidt may Pe va van tdc tau v cé
méi quan hé gin bé. Pd thi duéi day gitip ban doc tim hiéu vé quan hé d6. Tu quan
hé hitu co c6 thé tim cach xdc dinh trong lugng nhién liéu, phuc vu cho xdc dinh
DWw.

Thanh phan thi ba v& phdi nhu di dé cap gdm nhiéu nhém trong lugng. Gi4 tri
tong nay khodng 0,7+2,0% DW tinh cho tau dau c¢d 16n va 2+4% cho tau c§ trung
binh. Véi cédc tau cd DW= 10.000+-100.000t c6 thé tinh téng trén theo cong thiec:

> w-400+ 2% (2.10)
200
Céc thanh phan trong lugng tham gia vao deadweight cia cac tau déng tai Nga
nhitng nidm 1960 dugc téng két cho loat tau DW xap xi 5.000¢ 10.000¢ 20.000¢
30.000¢ va 50.000¢ duéi day.
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Bdng 2.1b

Nhém trong lugng, t A B C D E
Nhién liéu 497 926 1475 3035 4170
Nhét 9 55 35 35 36
Nudc ngot cho may 60 142 65 100 80
FW 100 70 11 10 13
Luong thuc, thuc phadm 3 10 11 10 13
DPoan thly thd 6 7 8 8 10
Vat tu khac 10 23 38 6 13
Ballast - - - 245
Hang 4820 10.167 18.720 27.121 44.780
Deadweight 5505 11.400 20.420 30.657 49.370

Hé s6 st dung deadweight xdc dinh bing quan hé np = DW/D dugc tinh bang
cong thic kinh nghiém: Np=m- nYecono (2.11)

JL
v6i: m~ 0,955 va n ~ 0,15; L - chiéu dai tau tinh bing m
Veecono - VAN tOc kinh t& tinh bing HI/A. Gia tri cta hé s6 nay vao khodng 0,78+0,80
néu ap dung cho tau véi DW= 50.000 - 70.000¢
Nhiing tau da dugc déong vao nhilng ndm 1960 nhu Esso Spain véi DW =
88.000t, tau Esso Deutschland véi DW = 91.630¢ c6 hé s6 st dung trong pham vi vira
dé cap. Tau Nissho Maru véi DW = 132.330t c6 hé sé np = 0,798.

Vé6i nhitng tau vo cung 16n méi dugc déng vao ba thap nién cudi thé ky 20 hé s6
st dung deadweight nam trong giéi han 0,83 — 0,87.
Cé thé khai quat héa hé sd nay bang cong thic kinh nghiém sau day, danh cho
tau 16n, deadweight dén 200.000%.
np = 0,795 + 0,517DW.10°° — 0,828 DW.10"° + 0,013 (a)
Vé6i cac tau 16n hon, deadweight tit 200.000t dén 300.000t cong thic vira néu
dugc thay doi theo cdch sau:
o = 0,54 + 2,64DW.10°° — 5,15DW.10°° + 0,06 (b)
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Hinh 2.10
D6 thi trinh bay tai hinh 2.10 tong két cdc gid tri cta hé s6 st dung tai trong
tau cua cac tau da déng dén nhitng ndm 1960.
Bang 2.2 téng két ty trong cac thanh phan trong lugng vé tau, budng mdy, trang
thiét bi tau dau c¢d nhé va trung binh.

Bang 2.2 Ty trong tinh bing % cac thanh phan trong lugng

Nhém deadweight, 10° t. Thép vé tau Trang thiét bi May chinh Hé sé np
5-15 16,0 — 23,0 4,0-8,0 2,0-4,0 65 —-78

15-25 15,0-19,0 3,0-5,0 2,0-4,0 72 - 80

25 -55 14,0 - 18,0 2,5-4,0 1,5-3,0 74 — 82

55 -85 13,0-17,0 2,0-3,0 1,0-2,0 78 — 84

85 trd 1én 11,0-15,0 1,56-2,0 0,5-1,0 82 — 86
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Hé s6 Normand 4p dung trong trudong hgp nay dugc hiéu theo dang sau.

1
we WSHELL_z(%_W;mj (212
D 3\ D D
trong d6: Wsggrs - trong lugng vo tau N
Wy - trong lugng mdy chinh 1’8L‘1
va thiét bi 17y ]
Wro - trong lugng nhién liéu. 16 \\\\
Db thi trinh bay quan hé ctia hé s6 g "ﬁ:' 5
Normand v6i deadweight dugc vé lai ¢ 14 - 5 ~——7
hinh 2.11. 3 N ks ) S e = = v
Trén d6 thi, duong roi biéu thi cho "2 °

tau di bién, dudng cham gach dung cho

3
10 20 30 40 50 60 70 80 90100110 X/D

tau ven bién theo thong k& cua Hinh 2.11 DW (1)
Harvald. Céc s6 tu 1 dén 8 danh dau
cac tau da dugc ché tao tai Nga trudc nhitng nidm bay muoi.
2.2 KiCH THUGC CHiNH, CAC HE SO DAY. BUONG HINH TAU
1945
17000 dwt | o7l e F
fe— L =170m ——=d =21+
1955 M ‘EE"_
< e
50000  dwt ! -
———————225m 3
1960 . - ST
L\ 270m —"——J “[ -%
1966 R = T
A S 200000 awt §! 0 - - =3
L—“— 330m .’ ~ O r
50 |
1968 | ’
l » 300000 dwt ' g . ——
—  35m — NI ole
56
1970 |

500000 dwt

I 400m

1=

Hinh 2.12 Ting trudng deadweight va kich thudc tau diu
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Kich thuéc cung trong tdi tau diu tang rat nhanh ké tir sau chién tranh thé gidi
lan thd hai. Kich thuéc tau dau 16n nhat déng vao nhitng nam 1970 it ra ting vai
l4n so v6i tau sau chién tranh thé gidi thi hai. Né&u chiéu dai tau 16n c6 hang sau
chién tranh 1a 170m, chiéu dai tau trong nhitng ndm 1970 da trén 410m. Hinh 2.12
tiép theo minh hoa su déi thay vé deadweight va chiéu dai tau tiéu biéu ké ti sau
nim 1945 ngay sau chién tranh.

Chiéu dai giita hai tru

Chiéu dai thiét k& tau c6 thé chon ngay chiéu dai gitta hai tru. Phu thudc tai
trong tau, biéu thic xdc dinh chiéu dai gitta hai tru dugc viét duéi dang chung:

L, = kP”? (2.13)
v6i: P- tai trong tau, tinh bang ¢ Ké s6 k& phu thudc vao kich thuéc tau va tai trong.
e b - 1/3
_E 1,025 B'n"j 214
v6i a= £; b= £/; N, = P
B T ' D

Gié4 tri &k thay d6i trong pham vi sau:
k=6,05-6,15véi P<20.000 ¢
k=595 - 6,05 v6i P<35.000 ¢

k=5,90 — 6,05 v6i P> 35.000 ¢

Ty 1& chiéu dai tau /= 053 dugc tong két tir cdc tau déng dén nhitng ndm 1960
nhu sau:
BN
I1~11,1| ——— | x D038 (2.15)
v+ 2,85
Chiéu rong thiét k&
B=kP”? (2.16)
b 1/3
t do: k=| —— - Ch- 2.17
rong dé6 (1,025 XN, - Cp a] (2.17)

Gi4 tri k thay d6i trong pham vi sau:
k=0,79 + 10°°Pvé6i 10.000¢ < P < 70.000 ¢

k=0,86 v6i P> 70.000 ¢
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Cong thdc tinh ty 16 b = B/D'® c6 dang:
b = 0,5D %

Chiéu chim thiét k&
T=kP?
-1/2
trong do: k=(1,025xnp-CB-a-b2)
Gia4 tri k thay d6i trong pham vi sau:
k=0,36 - 10°Pvé6i P<40.000 ¢

k=0,32 v6i P> 40.000 ¢
Ty 1é ¢ = TVD"® mang dang:

t=0,5D%0%
Chiéu cao man
H= k.P"
-1/3
trong doé: k= (1,025xnp.CB.a.%x g_x 77;)

Gi4 tri k thay déi trong pham vi sau:
k=0,47 - 10°Pvé6i P<40.000 ¢

k=043 v6i P> 40.000 ¢

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

Két qua xt ly dit liéu thu nhén ti cdc tau da déng cé thé tong két dudi dang db

thi trinh bay tai hinh 2.13.

Két quéd thong ké céc tau da déng may chuc ndm qua cho phép biéu dé6 miéu ta
quan hé giita kich thuéc chinh v6i deadweight cta tau. Két qua théng ké dugc trinh

bay lai du6i dang dé thi tai hinh 2.14.
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Hinh 2.14

DW x 10% (T)
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Ty 1&¢ L/B; L/H; B/H
Céc ty 1é kich thudc xdc dinh trong giai doan thiét ké& so bo.

L 6

—=————— - V61 P<70.000¢ (2.24)
B 0,79+10° P

§= 7 v6i P> 170.000¢ (2.25)
Két qua thong ké tau da xuat xuéng thanh lap cho ty 1& kich thuéc L/B trong
quan hé véi deadweight dugc trinh bay tai hinh 2.15.

L/B
8,0

7,5

7,0

6,5

5,6 ’ »
0 50 100 150 200 250 300 DW x 103, T
Hinh 2.15
19 I¢ UH

L8 i P<40.000¢ (2.26)
H 0,47-10%P

L ”

7 7 v6i P> 40.000¢ (2.27)

Ty 1é nay trong quan hé véi deadweight duge trinh bay tai hinh 2.16.
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Hinh 2.16
Ty 18 UT
-6
gz% véi P < 40.000¢ (2.28)
-6
éz% véi 40.000¢ < P < 70.000¢ (2.29)
Ty 16 BT

Ty 1& trung binh cia B/T vao khodng 2,2 + 2,5. T tai liéu thong ké c6 thé thay
ty 1é nay thay d6i trong giéi han rong, ban doc c6 thé xem két qud thong ké tai hinh
2.17 @& hinh dung su phtc tap khi phéi chon ty 1&é B/T.
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B/T

Hé s6 xdc dinh m6 dun LBH:

3,2

2,0

DW

50

100

Hinh 2.17 Ty 1é B/T cia tau dau.

150

300 x 103 (1)

Lx Bx H:2+5000 (2.30)
Bang 2.3 gidi thiéu mot s6 két qué tinh theo cdc cong thiic dang dé cap.
Bdng 2.3
P, (t) Lpps (M) B, (m) LB L/H BIT LBH/P
20 162,86 21,98 7,4 13,33 2,38 2,25
30 186,43 25,48 7,31 13,64 2,48
40 205,20 28,38 7,23 13,95 2,59 2,12
50 221,04 30,34 7,14 14,0 2,62
60 234,89 33,27 7,05 14 2,7 2,08
100 278,49 39,91 7 14 2,7 2,05
120 295,94 42,42 7 14
130 303,94 43,56 7 14 2,75 2,04
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Hé s6 day thé tich:

2

Cp=0,505+1,2 —V—(—VJ (2.31)
z JL \JL

trong cong thic tinh Cp dang nay, v do bing HL/h; L tinh bing feet.

Tai liéu thong ké néu quan hé gitta hé s Cz va s6 Froude tau diu dugc gisi
thiéu tai hinh 2.18.

0,80

0,75

0,70

2x

0,65 - .
0,14 0,16 0,18 0,20 0,22 0,24 Fn

Hinh 2.18

Mot s6 dit liéu thu nhan tir tau that duge ghi lai tai bdng 2.4 trinh bay gid tri
L/B, BT, Czva céc hé s6 khdc trén tau ddu c¢d nhé va trung binh.

Tai liéu thong ké sau day giip ban doc nidm bit trong tdm tau tinh theo chiéu
cao KG va chiéu doc tau LCG. D6 thi tai hinh 2.19 trinh bay gi4 tri cha ty 1& chiéu
cao trong tdm tau va chiéu cao mép man KG/H cta cdc tau da hoat dong.

Trén d6 thi H 2.20 cdc ky hiéu bing ky tu mang y nghia: A- tau khéng, B- tau & trang
thai day hang. Nhiing tau dugc ghi vao day cé thé ké 1-6 tau dau déng tai Nga, 7, 8, 9, 10- theo céng
b6 cla Ariott, 11- tau Golar Nor, 12, 13- thiét ké tau dau, 14- Oleg Koshevoy, 16- Talaver, 17, 18- theo
cdng bo cla Ruppert, 20- thi€t k€ tau dau cd I6n, 22- tau dau cd nhd 550dwt, 24- tau dau trong tai
18.700dwt, theo Munro Smith, 25- Linanos, 26- Sansinena, 27- National Defender.
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Bdng 2.4
Ty 1é Hé sd kéo i
Tén tau DW (T) Sd Fn
L/B B/T T B a ¢
9B mprw U 1660 6,43 2,64 0,658 0,978 0,807 0,673 0,258
Dy édn A 5500 6,64 2,46 0,713 0,985 0,810 0,724 0,222
9 yaset 11800 7,19 2,25 0,704 0,981 0,785 0,717 0,182
Xe@LILL UIK~0O{ 16300 7,01 2,40 0,747 0,985 0,779 0,759 0,220
Ovduk 20740 7,42 2,54 0,736 0,981 0,810 0,744 0,215
P. C. Spencer 25800 7,37 2,33 0,758 0,993 0,844 0,763 0,222
Esso Huntington 29820 7,32 2,55 0,772 0,993 0,852 0,777 0,209
Ogtoh 30900 7,30 2,48 0,750 0,987 0,792 0,760 0,224
Cities Services Baltimore 33680 7,00 2,64 0,772 0,986 0,854 0,784 0,209
Ovmum At 35640 7,23 2,54 0,794 0,992 0,867 0,800 0,194
Mount Vernon Victory 46000 6,91 2,70 0,756 0,994 0,833 0,760 0,192
Ouov~ 49370 6,90 2,74 0,796 0,997 0,845 0,798 0,190
Laconic 58230 7,15 2,72 0,835 0,992 0,889 0,842 0,175
National Defender 68530 8,00 2,38 0,799 0,995 0,872 0,803 0,179
Princess Sophie 72450 7,22 2,61 0,757 0,994 0,835 0,762 0,182
Dv én B 73600 7,00 2,65 0,801 0,998 0,848 0,802 0,180
Symara 101950 6,44 2,55 0,884 0,995 - 788 0,166
Golar Nor 103570 6,12 2,66 0,810 0,993 0,883 0,816 0,170
Manhattan 106570 7,01 2,69 0,794 0,996 0,867 0,797 0,183
Oriental Dragon 120830 7,13 2,39 0,828 0,994 0,891 0,833 0,169
KG
12 H 2

A

50 100 150 200

7

250 |mp

L

Hinh 2.19 Ty 16 KG/H cdc tau diu
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D6 thi miéu td quan hé gitta LCG va L cia tau trinh bay tai hinh 2.20. Gi4 tri
ghi tai truc ding dé thi trén hinh 2.20 tinh biang %L, lui vé sau mit gidia tau. Chiéu
dai tau tinh bang m. Nhiing dit liéu ddanh d4u trén hinh duéi dang chit x chf cdc tau
khong co 14u giita, e chi tau cé ldu giia. Cac chit s6 dugc hiéu cho nhiing trudng hop
cu thé sau: 1- tau Sivella, 2- thiét k& tau 20.000dwt, 3- tau Sophia, 4- tau ddu 1500awt, 5- tau dau

20.000dwt, 6- tau dau 25.760dwt, 7- tau dau 5.500dwt, v.v..
KG
H

1,0

0.8

0.8

0,7

" PR bivwwms

LT TT——

0.5

0,4
z 4 g g 10 42 14 & 18 20 22 24

H, (m)
Hinh 2.20
Hinh 2.21 trinh bay vi tri t6i uu cia tAm néi tau d4u trong quan hé véi hé so

day lang tru.
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Trong phan tiép theo cia muc nhé nay ching ta cung tim hiéu nhiing dic tinh
chinh cta tau 16n quéa c¢d, deadweight tir 150.000¢ tré 1én, theo tai liéu thu nhén tu
tau that. Kich thu6c chinh tau supertanker dugc tong két trong bang 2.5.

Bdng 2.5
Tentau | W I Lm|Bm |Hm|Tm| ¢ | uB | BT | HT | th |

1000T HL/h
Robert 289 331 51,8 28,4 22,15 | 0,842 6,4 2,34 1,28 11,6 15,2
Maersk
Esso 307 325 56 28,8 | 22,43 | 0,84 5,8 2,50 1,29 11,2 15,4
Kawasaki
Lanister 312 330 56 28,65 | 22,36 | 0,835 5,9 2,5 1,28 11,5 14,9
Brazilia 313 336 55,4 28,55 | 22,38 - 6 2,48 1,28 11,7 15,5
Marina
Leitina 317 336 55,4 | 28,75 | 22,35 - 6,1 2,48 1,28 11,7 | 15,25
Artega 327 330 53,3 32 24,83 - 6,5 2,15 1,269 10,4 15,0
Kristine 334 353,3 | 56,4 28,4 22,46 - 6,28 2,51 1,26 12,4 15,2
Maersk
Tina 357 350 60 28,3 22,3 - 5,8 2,72 1,27 12,4 15,5
Santa 363 245 53,3 33,5 26,1 0,865 | 6,47 2,04 1,28 10,3 14,3
Maria
Malmos 372 348 63,4 28,7 22,65 | 0,829 5,49 2,8 1,27 12,1 15,9
Mariner
Nisseki 377 330 54,5 35,0 | 27,04 | 0,852 | 6,06 2 1,29 9,45 15,0
Maru
Titus 390 355 64 29 22,93 | 0,833 5,54 2,79 1,27 12,24 15,1
Aiko Maru 413 350 70 29 22,9 - 5 3,06 1,27 12,07 15,0
Andros 457 360 68 31,6 25 - 5,29 2,72 1,26 11,4 15,3
Petros
Globtic 483 360 62 36 28,2 | 0,852 | 5,82 2,21 1,28 10,0 15,0
Tokyo
Esso 500 390 71 31,2 25 - 5,56 2,84 1,25 12,5 15,3
Atlantic
Dy an 1000 460 87 44 33 - 5,3 2,64 1,33 10,5 15

Cé6 thé téng két vé cdc tau siéu ¢d nhu sau:
Chiéu dai thiét k& L,, = L.D"®, trong d6 /tinh theo biéu thiic mo phéng:

] = 171-(-DW10_6)_0’73.V1/2 + 0,2‘

Hé s6 day cdc tau nay nidm trong pham vi 1,08 = 1,68 Fn.
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Pudng hinh tau

Dic trung chinh cia duong hinh tau dau la “béo”. Hé s6 béo (hé s6 day) cda tau
dau thuoc nhém 16n nh4t, néu khong ké nhém sa lan. Ngay nay, ching ta st dung
cdc dudng hinh di qua thit nghiém dé lam dudong hinh chinh thie. Chi trong nhing
truong hop rat dic biét ngudi ta mdéi tién hanh 1am mé hinh mdi.

Can néi ré hon, hé s6 day thé tich Cz (ky hiéu trudc nay vAn quen vé6i ching ta
con 14 §) ctia tau d4u 16n hon khé rdé nét néu so véi tau hang khé di bién. Binh quan
hé s6 day tau dau la tau chay cham theo nghia Fn nhé, tinh bing biéu thuc:

Cy = 1,105 — 1,68 Fn

V6i hé s6 ddy dang nay nguoi thiét k& c¢6 ging chon cdc thong sé lién quan hgp
ly nham gidm sic cdn vé tau khi hoat dong va ting tinh hang hai cho tau khi tau di
trén séng. Nhitng van dé nay da duoc dé cap trong tai liéu “Ly thuyét thiét ké&”.

T tai liéu da néu, véi tau “béo” can thiét chuyén vi tri tAm néi vé trudec mit cit
gilta tau.

Tu két qua thong ké va theo 1y thuyét thiét k€&, tAm néi tau ddu khéng may khi
nim sau khodng cdch LCB = 2,5 — 3%. Chiéu dai doan 6ng tru tau diu rat 16n néu so
v61 cdce tau van tai khiée.

Duong hinh tau dau tuy la tau chay cham song dugc cdc nha nghién ciu trén
khép thé& giéi chi y nghién ctu. Nhing két ludn ban dau cé thé rat ra tiu két qua
nghién cdu trong nhing ndm 1960 - 1970 nhu sau:

Duong hinh cac sudn phia mii tau nén xay dung dang chit U hodc gan dang U.
Uu diém dang sudn nay la ddm bdo tau “béo” chiu sdc cdn nhé nho dich chuyén tam
ndi vé truéc nhu da néu.

Theo g6t dang suon mii chi U nguti ta dua mai “qua 1&8” hay “béng den tron”
vao mii tau. Ban doc hdn con nhd, theo ly thuyét, mii qud 1é chi thich hgp cho tau
chay nhanh, cu thé hon cho cédc tau véi Fn > 0,32 — 0,35, trong khi s6 Froude cia tau
dau chi x4p xi 0,2. Tuy nhién thuc t& ching minh ring mii qud 1é cho tau dau mang
lai 1¢i cu thé, sudc cidn v6 tau gidm ddng ming.

Két qua thi nghiém trén tau dau 63.00dwt cho thay ring, v6i dudng hinh tau
trang bi thém miii qua 1é, cong sudt mdy tau gidm hon néu so véi duong hinh tau
khong miii qua 1& chiing 15% khi chay ballast, khodng 7% khi ché ddy hang. Van téc
tuyét doi cha tau nay khi c6 “qué 18” ndm tru6c mii cao hon 0,25 HIL/A khi ché hang,
con khi chay ballast do chénh léch van téc 1én dén 0,5 — 0,6 HL/A.

Duédi day ban doc tham khdo mot loat cdc mé hinh da thd nghiém tai USA dung
cho tau dau.
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Hinh 2.23 Mo hinh thu tai Nhdat Bdn

Duong suon phia 14i ctia tau “béo” c6 vai tro hét sic 16n trong nghién ciu sic
cdn va tinh ning chan vit tau. Pudng hinh viung nay dnh hudng truc ti€p dén dong
chdy bao tau, va theo d6 anh huéng truc tiép hé s6 dong theo, hé s6 luc hat. Chan
dong than tau bi tang hay gidm ciing phu thudc vao co cadu hinh ddng phan dudi tau.

Diéu c6 thé rit ra tir thi nghiém 14 dudng suon chit V tai ving dudi cé thé tao
stc can khong 16n song khong c¢6 10i cho cdc didc tinh dong luc. Trong khi d6 suon
chit U tai diy mang tiéng x4u vdi sdc cdn song lam cho dic tinh 1am viéc chan vit
tot hon.

Thay d6i tinh ning cia chan vit trong hoan cidnh thé& nay thuc ra khong thé gidi
quyét chi bing dudng ly thuyét. Nguvi ta c6 gidng tao ra nhitng mé hinh thich hop
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cho duong sudn khu vuc nay. Huéng chung dé gidi quyét nhitng van dé nay la thay
thé& sudn chit V “ctiing” bing chit V “trung gian”, nghia 1a khong hoan toan V song
chua phai U. Thit nghiém sudn chit U trén mét s6 tau dd mang lai nhitng két qua
kha quan. Huéng phat trién kha hay 1a lam thém “qud 1&” cho khu vuc l4i tau. Bién
tuéng qua 1é c6 thé 1a “xi ga” la “béng dén Hogner”, sudn dudi dang “béng den
Vezer” v.v.. Mot trong nhitng cdch thuc hién nita 14 st dung dudng hinh khong doi

xung.

|

—F

20

Hinh 2.24 Mé hinh tau déu sic chd 39.000dwt

Vé thiét k& “béng den tron” hay “qud lé mii tau” ban doc xem tai liéu “Ly
thuyét thiét ké tau”va “Sic cdan vo tau”.

Ching ta lam quen thém dudong hinh tau dau khéng 16. Cac tau diu c& 16n
thudng c6 hé s6 Cp > 0,83, hoat dong trong pham vi s6 Froude khong 16n do vay
mang nhiing ddc thu riéng. Puong hinh dugc ua dung cé 1& la duong hinh tru hoéc
ong con cung “béng dén tron”. Hai dang hinh dic trung dugc chup lai ti tai liéu
chuyén nganh cta nudc ngoai.
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Hinh 2.25
Dé tao su hai hoa gitta phan mii va phan ldi cta cdc dudng hinh tau, dudng
hinh phia l4i da dugc cdi bién kha nhiéu. Mot s6 dang ky la cia phan 14i dugc trinh
bay tai hinh 2.26.
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Hinh 2.26 DPuong hinh phia l4i tau dau hién dai.
a) Puong hinh U, b) Puong hinh V va c¢) Puong hinh dang diéu xi ga

2.3 CHIEU DAI KHOANG, DUNG TICH CAC KHOANG

Thiét k& tau dau ciing nhu tau hang di bién dugc dé cap day du trong tai liéu
“Ly thuyét thiét ké tau”. Tuy nhién, tau dau c6é nhitng dic thu riéng, yéu cau cu thé
khéc nhitng tau hang kho. Cac dic tinh nay tap trung & chd bd tri tau theo chiéu
doc, chiéu ngang va nhitng van dé lién quan dén bé tri dé.

Tao hinh bén ngoai tau
Nhin chung tau ddu khong khac cdc tau di bién khéc, kién tric dang “ba ddo”
rat duge ua chudong. Cho dén nhitng ndm 1960 trén tau dau c6 thugng ting phia 14i
kha dai, cao, lau gitia kha uy nghi. Phia miii tau boong nang cao tao thanh dao thi ba.
Cau dan cao khodng 2,5 — 3m trén boong néi lién thugng tang 14i véi 14u gita
tao thuan lgi va an toan cho st dung va bé tri trang thiét bi, 6ng.
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T khi nhitng tau c¢& 16n ra doi, nhitng déi thay thich hgp cho cdc cong trinh
khéng 16 nay lam cho ddng bén ngoai tau dau c6 khdc di so véi truge. Tau dau 16n
khong may khi xay dung lau giita, trong khi d6 thugng tang 14i dugec nang cao, kéo
dai. Thuong tang dang nay dugc ngudi My goi theo cdch hién dai “ciu thap” (tower
bridge). Thugng tang tau hién dai dugc minh hoa bing nhitng hinh 4nh (H.2.27).

Tré lai van dé bé tri lau gitta ching ta con phdi nhin mot thuc t& trong doi tau
dau. Khi tau qué dai, mic diu trén tau cé trang bi hé thong do tir xa, cdc camera bo
tri khdp vung, ngudi ta van chua yén tdm ldm trong viéc phdt hién va xi 1y cac hién
tugng dot bién trén tau, nadm xa tram diéu khién. LAu gitta tau xuédt hién tré lai trén
cac tau 16n. Ban doc c6 dip tim hiéu thém hinh 2.27 trinh bay hinh chiéu canh cac
tau dau hién dai.

Thiét k& ddng bén ngoai cho tau, nhu ching t6i da ban trong tai liéu “My thuit
thiét ké tau”, khi gap phai tau diu sé la diéu khong dé. Tao hinh cho nhiing kién
tric qua dai nhu thé nay doi héi cé su tim toi va sing tao. Ching ta thi dua nhiing
16i binh céc cach tao hinh dang dé cap (H.2.28). Hinh diu tién (I) trinh bay phuong
an niang vé my thuat. Theo phuong 4n nay tau dugc thiét k& v6i man kho 16n, khéi
hinh tréng chiing c6 vé can déi. Tai day ching ta khong nhin thdy cau din, khong
thay céc khoi dudng 6ng nghénh ngang. Trong khi d6 tai hinh II, chiéu cao man khé
dugc tré vé vi tri cia né, néu xét vé mit ky thuat, chiéu cao nhan tao duge xay dung
nh¢ cau din va hé théng 6ng. Cach bd tri nhu néu tai hinh nay lam cho hinh chiéu
ngang thanh thodt hon va khong mat han tinh cdn ddi. Tuy nhién xem xét k§, hé
thong ong trén cau dan lam cho bic tranh ning né qud. Phuong 4n III tap trung x4y
dung thugng tdng thanh khéi gin bé, trong khi d6 lam dep hon hé théng din éng,
co géng dé€ tau tré nén thanh thoat. Thuc t& cho thay phuong an III c6 vé ning né
hon hai cach trude. Theo y kién nhiéu chuyén gia, phuong an IV, trong d6 nguvi ta
x4y dung thugng ting ldu dang lién tuc, cAu didn “nhe” hon, phan mii ciing day din
hon lam cho ddng bén ngoai cia tau mang tinh dong ddm nét hon.

Ching to6i khong ké&t luan vé tinh uwu viét hodc nhuge diém ctia bén phuong &n.
Diéu cin néi, cad bon phuong 4n déu ddm bdo cho ddng bén ngoai chia tau gan véi doi
héi “can d6i” song phai ddp dng cdc yéu cau kj thuat dé ra. Thiét k& tau khong chi
théa méan yéu cAu my thuit ma con phai theo ding yéu ciu ky thuat. Tiép theo phan
khdo sat trén tai hinh 2.28V ban doc c6 dip d6i chiéu v6i mot moé hinh duge moi
ngudi thich trong thuc té.

Quay tré lai thuc t€&, ban doc hay cung ching t6i tim hiéu céch bé tri tau dau.
Nguyén tidc chung cho bd tri tau nhém nay 1a ddm bdo tau can bing trong qud trinh
st dung, dong thoi ddm bao tau khong bi uén va bi cit bing mémen udn va luc cit
qud 16n. N6i dé& hiéu hon, b6 tri tau dé tau khong bi nghiéng, bi chii qua mic, khong
bi hu hai do tdc dong ctia bién ca.
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Hinh 2.28

So d6 nguyén ly bd tri tau dau duge trinh bay tai hinh 2.29. Doc chiéu dai tau,
than tau dugc chia lam nhiéu phin, mdi phin lam chic ning riéng. Phia mii tau
nh4t thiét phdi bd tri khoang miii (forepeak) sin sang chiu dung dugc nhitng va dap
bat ngd ma khong truyén nguy hiém d6, néu cé, cho phan con lai. Trong vung nay,
thong 1é bo tri két nhién liéu 1, deeptank, khoang hang khé 5, néu cin, buong bom
cia tau 4. Ngin céach gitta khu vuc nay véi khu vuc hdm hang 1a khoang dém
(conferdam) 2. Budng bom hang 3 thong 1& dugc b tri gitta khu vuc hAm hang. Tuy
nhién can néi ré thém, khoang s6 3 nay nhiéu khi dugc chuyén vé truéc. Bubng may
tau dau thudng dit phia lai. Trén tau khong l4u gitta déng truéc nhitng nidm 1960
cdu dan trén tau kéo dai tu thugng tang dén mii. Tau cé 1du giltta ngudi ta cho cau
din dung lai ngay l4u nay, s6 6 trén hinh 2.29.
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Hinh 2.29 Nguyén Iy bo tri tau diu
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Theo nguyén 1y trén tau dau cd nhé, 4.760dwt, déong ndm 1967 tai Nga, dugc bd
tri nhu thé hién tai hinh 2.30.

Khoang miii (forepeak) 1 bé tri tai vi tri ddu cung cia tau, két sau (deeptank) 2
st dung vao muc dich chta nuée din, 3- khoang hang kho. S6 4 trén tau gom 10
khoang chi cdc khoang hang. Khoang b6 tri bom hang 5 nim tai khu vuc gitta tau.
Nhin vao vi tri dit khoang bom hang c6 thé phéng dodn, tau cé thé ché it nhat hai
loai hang. Trong khoang bom nay sé& b6 tri cdc bom phuc vu riéng cho moi loai hang.
Van dé nay ching ta ti€p tuc tim hiéu trong cdc phan tié€p theo. Két nhién liéu 6
dugc b tri truéc budng mdy. Budong mdy tau 7 bé tri tai vi tri chudn thuong 4p dung
cho tau dau. Khoang s6 8 mang tén goi khoang 14i (afterpeak), c6 tdc dung tuong tu
nhu forepeak song lam nhiém vu canh gigi phia sau.

Khu sinh hoat doan thidy thd, cdc buéng cong cong dit trong khu vuc thuong
tang. Trang thiét bi diéu khién tau dat & vi tri cao, tién lgi cho viéc diéu khién tau.

Phan 16n tau d4u di bién c6 thugng tang kha cao. Ngudi ta di téng két day la
nhitng khoi nha nam tang hoic cao hon dé c6 thé chita cdc phong cin thiét, da néu.
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Hinh 2.80 Bé tri tau dau cé nhd

Trén tau cd nhd c6 thé khong thiét k& khoang hang kho va deeptank. Trén tau
16n phin mii cta tau gém c6 khoang hang kho, deeptank v.v.. chiém 16 - 18% chiéu
dai tau.

Khu vuc danh cho khoang hang kho, két nhién liéu mii trong nhiéu truong hop
dugc st dung lam két din khi tau chay & ché& d¢ ballast.

Két sau (deeptank) mii, trong nhiéu trudng hgp, st dung nhu két nhién liéu
hoéc két ballast.
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Vi tri diat budng bom hang doc tau la viéc cdn suy tinh vi cach bé tri nay lién
quan dén cong va gia thanh déng tau, anh huéng truc tiép dén qud trinh st dung.
Budng bom hang dit gitia tau chia cdc khoang hang lam hai khu vuc, truée va sau
budng bom. Theo cach nay ngudi ta c6 thé chia cac loai hang khéc nhau trong céc
ving khdc nhau, buéng bom niam giita nén tré thanh ngusi hang xém cho ca céc
ving. Moi thao tdc véi moi loai hang déu dién ra thudn lgi. Trén mot s6 tau can ché
nhiéu loai hang ngudi ta bé tri hai buéng bom hang. Piéu c6 thé néi thém, budng
bom dat gitta tau sé 1am cho mémen uén tau khong qud 16n khi tau ndm trén séng.

Bé tri buéng mdy gitta tau phai dé ¥ dén diéu nay, cidn tinh todn chi tié€t nhim
ddm bdo diéu kién lam viéc binh thudng cho bom khi tau bi nghiéng vé 14i trong
giai doan gan can hang.

Tau nhé, chd mot loai hang c¢6 buong bom hang dit sat budng mdy, nim phia 14i
tau. Tau hién dai c6 buéng bom hang nam phia l4i.

Hé thong duong 6ng phuc vu cho viéc tiép nhan hang hodc chuyén hang ra khéi
tau t6 chic theo cach bd tri buong bom. Trén tau dau ngudi ta si dung hai hé thong
dudng ong khdc nhau vé t6 chic khi lam coéng viéc nay. Hé théng 6ng phuc vu
chuyén dau cho tau c6 budng bom dit sau duge goi hé tuyén tinh (H.2.31).

Letisia

aVv

Hinh 2.31 H¢ thong tuyén tinh lam hang

Hé thong 6ng phuc vu béc dd hang cho tau dau vé6i hai buéng bom hang cé tén
goi hé thong vong. Hé thong nay cé thé lam viéc dé chuyén dong thoi hai loai hang
khac nhau cung trén mot tau (H.2.32).
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Hinh 2.32 H¢ théng vong

Luu luong bom cin tinh di dé thoi gian bom hang vao tau hodc ra khéi tau
khong qua 8 + 12 gio.

DPong luc cho cdc bom hang

Théong thudng ngudi ta st dung cdc may dong luc thudc kiéu nhu méy chinh cta
tau. Cong sudt cdc dong co kéo bom chiém khodng 40% dong luc cta tau. Trong thuc
té&, cdc tau 16n véi mdy chinh thudc ho diesel song dong luc lai bom van 1a cdc tua
bin khi. Trén tau dau nodi hoi chua mat chd ding c6 1& vi 1y do nay. Ban doc tim hiéu
thém van dé nay qua cédc vi du thuc t€&, trinh bay tai cudi chuong.

Dung tich hAm hang
Dung tich cdc khoang hang trén tau dau phai dugc tinh di dé tau c6 kha ning
ché dugce cdc loai hang tir ddu. Hang nhe tir sdn phdm d4u nhu xéng cé ty trong kha
nhé, y = 0,70 — 0,74 7/m’. Hang ning hon ty trong ciing khong qua 0,8 7/m°. Dung
tich chia hang cta tau diu tinh cho cdc mit hang nay khong bé hon gid tri tinh tir
biéu thic sau:
V=127.DW (m’) (2.32)
T két qud thong ké c6 thé thdy, trén cdc tau da déng, dung tich ché hang tau
diu c6 thé téng két dusi dang biéu thic gan ding:
V=05 (LBH".10°, (m®)
Trong d6 LBH tinh theo don vi 10° m°. Hinh 2.33 minh hoa cach tinh nay.
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Hinh 2.34 So dé phan chiéu dai tau diu
Trén céc tau da dong c6 thé ghi nhan dung tich cdc khoang hang dang sau day,
tuy thudc chiéu dai cdc khoang hang trén tau that lr.
V = k. In.(BH), (m°)
Trong d6 /rtinh bdng m, k= 0,99 + 1,0.
Chiéu dai /r tinh theo cong thic:
]T =L - (]for + ]aﬁ‘)

trong d6 chiéu dai doan miii /;, va doan l4i L xdc dinh theo yéu cau thuc t& cia tau.
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Tau 14p mdy chinh diesel ¢6 Lz = (1,8 =+ 1,95) Ly,

Tau trang bi tua bi khi sé nhan Lz = (1,5 + 1,65) Lg,.

Trong cdc thanh phan ctia Lz c6 thé ghi nhan nhiing di liéu théng ké nhu sau:
chiéu dai khoang afterpeak khodng 3,8 — 4,8%L, chiéu dai khoang may bom hang
héa khoang (2,0 + 2,7%L).

Ty 1& I;/L c6 vai tro 16n trong viéc xdc dinh dung tich khoang hang. Cé thé dit
tén cho dai lugng nay, chiéu dai tuong ddi cdc khoang hang. Gi4 tri dai lugng nay
thay déi trong pham vi kha rong. V6i cdc tau c¢d nhé ty 1é nay chua dat 0,5, tau c&
16n tri gid cla né xap xi 0,8. C6 thé tham khdo tri gid ty 1& dang dé cap cta céc tau
da déng tir d6 thi hinh 2.35.

G/L g.78
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// T 0.“.5‘:: - //
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DW
0,50
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Hinh 2.35

Biéu d6 dung tich tau diu cé dang thudng gip nhu trinh bay tai hinh 2.36 va
hinh 2.37. Hinh 2.36 gid¢i thiéu biéu d6 dung tich tau dau 30.500dwt Hinh 2.37 trinh
bay biéu dé tau dau Sophia trong tdi c¢d 50.000dwt.
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Hinh 2.36 Biéu do dung tich tau 30.500dwt
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1- forepeak 1100m?; 2- deeptank 2055m?*, khoang bom cuing conferdam 359m?®

4- conferdam phia mili 300m?; 5- khoang hang 68.985m?; 6- 1130 m*,;

7- conferdam lai 204 m?; 8- buéng bom hang 1063 m?; 9- bunker nhién liéu 1873 m?;

10- két nhién liéu 542 m®; 11- budng ndi hoi 7052 m?; 12- két day doi 593 m?;

13- két nhét 90 m3; 14- FW 320 m?; 15- nuéc sinh hoat 358 m®; 16- kho 120 m3;
17- khoang may lai 505 m®; 19- afterpeak 407 m®

Hinh 2.87 Biéu do dung tich tau 50.000dwt

Bé tri cac khoang trén tau Sophia dugc trinh bay tai hinh 2.38.
Can nhic lai kich thude chinh cla tau “Sophia” dugc xdc dinh tir thiét ké:

Lx Bx Hx T=214,0x31x 15,4x 11,5 (m)

Tau trang bi mdy chinh 19.000HP, khai thdc v6i van téc v = 17 HL/A. Bubng
bom tau dit sau, duge trang bi bén bom li tdm bom hang, ning sudt 750m°/h mébi
bom. Tai hinh 2.38 buéng bom hang ddnh d4u s6 2. Bom tau dit tai khoang d4nh
d4u bing sb 7.
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Hinh 2.39
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tri day d

0

Trong hinh 2.40a,b ti€p theo ban doc ¢6 dip tham khdo b

50.000 dwt mang tén Léonard de Vinci.

(]
i ...y
A '

1
°-
- -

[¢]

)
P o= -
.

9G LS YA S
VA4
8y
> v 6%
/\A d
(0]}
(K]
as
J 9
6¢ o
=t &
K IU.Hﬂ\oﬂ
= -] o °"
g -,
=7 1
1€ gy ©OF
e GE
G¢e
~. -
7~ .
PA
9€

UL A

N,

T 1IN LT

,u-.

coNi-| CoWit| 2alit-| S oW || 954
’ f.. ’ / /7N /
* 107
Ll
/ i‘a
—

Hinh 2.40a



CHUONG 2

110

09 <9

T T 1 WIS T T OTY LY LT ] ] T CPTST
[ 2ok, Lo . P

-8
AV

Zoh| [ |osh| | [hoh] | |ooh| | |osk| | |Loh] | [osh] [ |64 [04sh | [ | 4ssk

)
~Z5W . E Ll X144 sk - . Ush
= akuEN 11 5 11 1 \..can\\_ L LAl h\\ﬂ
| 2959
99
o / 5/
85 69 09 1929 €9 €9 g9 Wo\% 69 gy 0L €9 g9 w\@ €L VL g, SL 91
Ji
_\ y . ST jua { 4 : l\
3 '] a0 . .. \/
o] L e
Bl ——* Whsss o 2 i 28 ™
b N _HE L1
) ,/,.c g . > +\ L97 1 8 d R I
4 \ i -, ;. .\. 2/ - . u.vn..\ .
99 d 11 \\ N N S
I 77
g9 9989 €9 69 89//

Hinh 2.40b



TAU DAU

111

Ban doc can dé y d&n diéu nay, thoi huy hoang ciia tau ddy d6i song man don da
phdi chdm dit. Nhidm ting khd ning trdnh 6 nhiém diu, dong thoi ting do bén
chung tau dau hién nay, tau d4u c¢& trung tré 1én bi bit budc lam cd ddy doi va man
doi. Bo tri tau day doi, man doéi tuy khong khdc nhiéu so v6i tau man don song ngudvi
thiét k& can can nhéc vé kha ning can bing ngang, can bang doc cia tau khi c6 mit
rat nhiéu cdc két man va cac két dday. Bo tri tau dau 212.000dwt chi c6 day d6i nhu
thiét k& truge day va tau tuy chi v6i 3.700dwt song déng gan day véi hai man doi

gidp ching ta h

inh dung su khéc nhau tiém 4n ctia hai hé théng.

- -

BM

Hinh 2.41 B¢ tri tau ddy doéi (trén) va tau man déi (duoi)

IITTLLILIIY TITIITIILLLYI I I I IO T T T I T
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2.4 KET CAU TAU DAU

Thép déng tau

DA R

Bdng 2.5

Thanh phan (%) A B D E
Cacbon 0,23 max 0,21 max 0,21 max 0,18 max
Mangan 2,5xcacbon 0,6 min 0,6 min -
Photpho 0,04 max 0,04 max 0,04 max 0,04 max
Luu huynh 0,04 max 0,04 max 0,04 max 0,04 max
Silic - 0,35 max 0,10-0,35 0,10-0,35
Ni,Cr,Cu, .. it hon 0,02%

D6 bén vat liéu

Gi6i han bén tdt cd cac nhom: 400 — 490 N/mm?(4100-5000 kG/cnr)
Thép hinh grade A : 400 — 550 N/mm?

Gi6i han chdy clia tat ca cac nhém : 235 Nimn?? (2400 kG/enr)
Thép grade A, day trén 25 mm : 220 N/mn?(2250 kG/crmP)
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Thép lam vo6 tau thuong la thép cacbon, chia tir 0,15% dén 0,23% cacbon cung
lugng mangan cao. Hai thanh phin gém luu huynh va photpho trong thép déng tau
phai ¢ mic thap nhat, dudi 0,05%. Ti ndm 1959 cdc ding kiém déng y tiéu chudn
héa thép déng tau nham gidm thiéu cdc cach phan loai thép dung cho nganh nay,
trén co s dam bao chat luong.

Theo tiéu chudn da dugc chdp nhan nay, cd 5 cdp thép, tit ky thuat bing tiéng
Anh viét 1a grade, chat lugng khdc nhau, dung cho tau thuong mai. D6 1a céc cap A,
B, C, D va E. Thép c4ap B dung tai nhitng ving nhay cdm véi tdc dong luc, nhiing noi
doi tdm c6 chiéu diy 1én. Pang kiém ABS ghi ré rang thép grade B vao danh muc
thép dung lam than tau. Nhitng yéu ciu doéi v6i thép déng tau, do bén binh thudng,
caccdp A, B, C, D, E.

Céc ky hiéu via néu trong phin vat liéu nay duge dung tai hau hét cdc nuée.
Trong tai liéu chinh thic do Piang kiém Viét Nam luu hanh, cdc cdp thép dugc mang
ky hiéu mugn cia mot nuée chau A ¢6 nén cong nghiép déng tau rat phat trién. Céc
cdp dé la KA, KB, KD, KE, thay vao chd cac cdp A, C, D, E. Yéu c4u chung cho t4t
cd 4 cap, theo TCVN 6259-7:1977 la:

Bdng 2.6
Thii kéo GiGi han chay GiGi han bén D6 gian dai
Cép thép (NImmP) (NImmP)
KA, KB, KD, KE >235 400 - 520 >22

Ngudn cap thép déng tau kha phong phi. Chon thép cho két cdu can biét xuat
X va cdc tiéu chuan dung thép duge chon. Mot s6 hé thong qui tic bat budc 4p dung
khi dung thép san xuat tai USA c6 thé ké sau day.

Hé thong phan loai quan trong nhat cia USA 1a AISI (American iron and steel
institut), theo hé thong nay cidp thép dugc dung 4 con s6 dé chi. S6 thd nhat chi
cacbon, con s6 thid hai chi lugng phan trdm hgp chat chinh yé&u trong d6. Vi du 10XX
chi thép cacbon. Hai con s& cudi chi lugng cacbon, tinh bing phan tram, vi du AISI
1040 chi thép cacbon chia 0,04% cacbon.

Cac ky hiéu theo hé thong ASTM (American society for testing materials) mang
dic trung dé nhan dién, dugc dung chinh thic trong vin ban clia ding kiém ABS.
Thép thuong dung trong déng tau thudoc nhém A36-78, la thép cacbon, dung trong
x4y dung. Hai con s6 cudi cung trong ky hiéu ASTM chi nidm ra doi cia phién ban
mdéi nhat. Thép tdm, thép hinh, 6ng v.v.. thuong dugc phan loai trong hé théng nay.
Thép do bén cao ghi trong hé thong nay gom A242, A440, A441, va A588, v.v..

Trong cdc sach ky thuat dung tai nudc ta, cho dén nhitng nim 90 dang st dung
cdc ky hiéu phan loai ctia Nga tir rat lau va da dugc chuyén héa theo cach hiéu cta
ngudi khong phdi Nga. TU cudi nhitng nidm nay, ngudi Nga di st dung nhiing tiéu
chudn chung nhu cdc nuéc khéc trong cong dong thé gi6i, cdch ky hiéu cing da cé
nhitng d6i mé6i. Cé 1& vi su thay d6i ti ngudn d6 can gidi thich r6 dé ban doc dé doi
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chidu véi cdc tiéu chudn via néu. Thép déng tau dung tai Lién X6 trude day dude qui
dinh trong tiéu chudn nha nuéc lién bang, vi du GOST 5521-50, ti ndm 1950, hoic
truge do, theo d6 cac thép Cr.3C, Cr4C theo cach viét cia ngudi Nga (néu phién Am
thanh Latinh céc ky hiéu d6 phdi dugc hiéu 1a St 3S, St 4S) dugc dung nhu thép do
bén binh thudng. Ky hiéu clia nguéi Nga mang nghia Cr - viét tat ti “thép”, C — viét
tit “d6ng tau”. Thanh phan cta céc thép déng tau theo qui dinh trong GOST 5521-50
va sau d6 nhu sau:

Béng 2.7
Mac thép C, % Si, % Mn, % S, % P, %
C:+.3C 0,14 - 0,22 0,12 -0,35 0,35-0,60 >0,05 >0,05
Cr.4C 0,18 — 0,27 0,12 -0,35 0,4-0,7 >0,05 >0,05

Yéu ciu vé gidi han chdy va gidi han bén:
Cr.3C : khong nhé hon 220 MN m”; 380 + 470 MN/ m*
Cr.4C : khong nhé hon 240 MN/n® ; 420 + 520 MN/ nr*

Thép 4o bén cao

Theo tiéu chudn dugc cdc nudc chadp nhan, thép dd bén cao dung trong déng tau
dugc phan cdp thanh ba mic, ky hiéu 32, 36, 40. Mdi mic bén dugc chia lam bon
cap: AH (vi du AH32, AH36, AH40), DH (vi du DH32, DH36, DH40), EH (EH32,
EH36,EH40). Mic bén cao tir 42, 46, 50, 56, 62 va 69 dugc ghi vao cic grade FH.
Theo tiéu chudn Viét Nam, thép cuong do cao duge chia lam cdc cdp sau day (theo
cdch lam ctia mot nude chéau A via ké) KA 32, KD32, KE 32, KA 36, KD36, KE 36,
KA 40, KD 40, KE 40, KF32, KF36, KF40.

Thanh phin hoa chat trong thép dp bén cao khéng qud gidi han sau:

Cacbon : 0,18 % max; Chrom : 0,25% max
Mangan 20,90 +1,6 % Molybdem : 0,08 max
Phospho : 0,04% max; béng : 0,35 % max
Luu huynh : 0,04 % max; Silic :0,1+0,5%
Nickel : 0,4 % max; Vanad : 0,10 % max.
Gidi han bén H32 470 — 585 N/ mm® (4800 + 6000 kG/cm®)

H36 490 — 620 N mm® (5000 + 6300 kG/cm®)
H40 510 — 650 Nmm® (5200 + 6600 kG/cm®)
Gidi han chady: H32 315 Nmm® (3200 kG/cm®)
H36 355 Nmm® (3600 kG/cm®)
H40 390 Nmm® (4000 kG/cm®)
B¢ gian dai tuong déi: 20% cho mic 40; 22% cho mic 32.
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Tinh chat co hoc clia cdc cdp thép cuong dd cao:

Bdng 2.8
Thi kéo Gidi han chay Gigi han bén Po gian dai, %
Cap thép (N'mmP) (N'mm?) a=5,65VA
KA 32, KD32, KE 32, KF32 >315 440 - 590 >22
KA 36, KD36, KE 36, KF36 >355 490 - 620 >21
KA 40, KD40, KE 40, KF40 >390 510 - 650 >20

Tinh chat co hoc cdc mdc thép sdn xuat tai Lién X6 trudc day, ky hiéu con luu
lai trong tai liéu Viét Nam duogc ghi lai nhu sau.

Bdng 2.9
Mac thép GiGi han chay Gidi han bén Do gian dai 5,

(Nga) (MN/n?) (MN/n?) (%)
CXA-1 350 >520 18
CXA-1 400 540-660 16
MC-1 400 540-660 16
09r2 300 >450 18

M 300 480-620 18-17
MK 350 500-640 16
CXA-45 450 560-680 16
KC 450 560-680 15

Thép dung déng tau dau khong doi héi nhitng déc thu riéng biét. Cdc ma thép
néu trén dugec Ding kiém chap nhan, déu dugc dung dé déng tau diu. Téng két so bo
vé ma thép dung trén cdc tau 16n da déng cé thé thay hién tugng, yéu cau vé do bén
thép tang theo chiéu dai tau.

Bdng 2.10
Chiéu dai tau dau (m) <120 120-160 160-200 200 tré lén
Gidi han chay cla thép (MPa) 240 300 350 400

Thép thudng dugec dung cho tau c¢d trung trd lai. Thép cacbon thap dugc dung

cho céc tau c¢& 16n hon, gitp cho viéc tiét kiém vat liéu lam vé. Nguoi ta téng két
rang tau cd 50.000dwt néu dung thép cacbon thap c6 thé gidm trong luong vé
khoang 14% so véi vat liéu théong thuong.

Tau c¢d 16n gan nhu khoéng c6 cdch nao hon 14 phdi dung thép dd bén cao.
Nhiing tau da déng tai cdc nuéec Bic Au va My nhu Sovereign Clipper 74.700dwt,
Afrodite 96.900dwt, Drupa 68.000 dwt déu st dung thép do bén cao. Tai Nhat Ban
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ngudi Nhat con dung thép véi Ung sudt chdy 500 MPa déng tau Showa Maru
105.500dwt (1965), tau Idemitsu Maru 209.300 dwt (1966). Tau thd hai viia néu giap
tiét kiém 1500 t4n thép déng tau.

Ung dung nhiéu cdp thép vao tau lam cho két cdu tau dau da dang hon néu so
v6i tau khdc kidu. Mét khéc ching ta con nhan thdy diéu nay qua cdc phan da trinh
bay, tau ddu du ¢ nhé hay cd khéng 16 déu la tau mot boong. Boong tau dau khéc
boong tau khac kiéu ¢ diac diém phang, tham chi khong cé déc yén ngua. Pic diém
nay din dén tinh hinh phé bién, két cdu tau didu hau nhu thudc két cdu doc. Nhiing
tau c& nhé c6 thé lam theo két cdu hdn hogp, trong dé gian ddy va boong theo hé
thong doc, gian man theo két cadu ngang.

Két cau khde trong tau ddu thudng rat cing viing. Khodng suon két cdu tau dau
dat nhitng gia tri kh4 16n. Tau diu c& 50.000 dwt c6 khodng sudn 3,1m trong khi dé
tai tau Tokyo Maru khoang cach nay la 4,5m. Tau cd 200.000dwt c6 khoang suon
5,35m.

Két cdu khée ciia tau 16n trong khd hung vi. Chiéu cao da ngang trén Tokyo
Maru dat 3,6 m, ma lién két 780x 520x 38 (mm).

Tau d4u v6i hai vach doc dugc bd tri theo 1& thudng sau day. Khodng cach gitta
vach doc va man khéng qua 20 + 30%B. Tau c¢6 ba vach doc khodng cdch nay rut
xudng 15 + 20%.

Khoang cach gitia hai vach doc khong qua 50%25.

Véch ngang trong tau phdi dugc gia cing bing nep ding va hé thong nep ngang.

So d6 bo tri cdc két cau tau dau dugc trinh bay tai hinh 2.42.
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Hinh 2.42 Két ciu doc tau diu

Mit cdt ngang tau diu c¢& nhd, tau ven bién véi két thuong duge gidi thiéu tai
hinh 2.43.
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Két cau tau ddy don, man don tau cd trung dugc trinh bay tai hinh 2.44. Ngay

nay két cadu dang nay phai rat lui, thay vao dé sé 1a két cdu tau véi ddy d6i, man
doi. Hinh 2.45 gi¢i thiéu két cdu tau c6 vé doi (double hull), theo d6 day phai la day
doi, va man ctng phai man déi.
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Ngay nay, tau ddu phdi dugc thiét k& va déng theo nhiing yéu cau khiat khe
nhim tranh tinh trang tran ddu ra bién khi su c6. Yéu ciu tau phéi c6 day doi, tau
day d6i man doi da c6 hiéu luc tir nhitng nam 1980. Tau “than doéi” (theo cdch viét
cia ngudi Anh: double hull) khong chi ¢6 ddy d6i nhu ching ta da quen trén tau
hang khd, ma con di lién v6i man d6i. Khodng khong gian trong than déi nay dugc
st dung da muc dich. C4c khoang c6 thé dung chia ballast, nhién liéu va nuéc ngot.
Trong nhiéu truong hop, 16i di duge mé ngay trong khu vuc man doi.

Két cau “than kép” (double hull) tau dau cé tinh bat bude vé6i tau sic ché 16n hon
giéi han xdc dinh bing luat déng tau. Man kép cta tau dau c6 thé khong cin bd tri
trén tau sdc ché dudi 5000dwt va mbi dung tich khoang hang khong qua 700m°. Pay
doi khong bat budc v6i tau diu sic ché 5000dwt hodc hon néu théda man nhiing diéu
kién khéc khe qui dinh riéng cho tau dau, sé dugc ban tiép sau day.

Tau dau stic ché dudi 600dwt duge phép khong st dung ddy doi, man doi.

P4y doi tau phdi ddm bdo dung tich cidn thiét do vay chiéu cao ddy do6i khong
duge phép du6i mic qui dinh. Chiéu cao ddy doi tinh bing B/15 (m) hodc 2,0m, chon
gia tri bé hon, song trong moi truéng hgp khong duge phép nhé hon 1,0m, véi tau cé
stic chd hon 5000dwt. Chiéu cao thap nhat 4p dung cho tau cé stc chd 600 < DWT < 5000
sé la 0,76m.

DwT

20000

gia tri bé khi tinh. Tuy nhién, yéu cdu bat budc, chiéu rong nay trong moi truong

hop khéng duogc phép nhé hon 1,0m. Truong hgp tau c¢6 sie ché 600 < DWT < 5000

2,4 DWT
20000

Chiéu rong man do6i tinh theo cdch : b= 0,5 + (m) hoéc b = 2,0 (m), chon

chiéu rong tinh theo coéng thic: b=0,4 + (m) hoac 0,76 (m), chon gia tri bé

trong tinh todn.

Hai hinh tiép theo gi6i thiéu méit cit ngang gitia tau va két cdu vach khong kin
nude tau 209.300dwt da gidi thiéu trén.
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2.5 HE THONG PAC BIET TAU DAU

2.5.1 Yéu cdu ky thuit hé théng tau dau

Phéin 16n san ph4m dau, tir dau thé dén san ph4m sau ché& bién chuyén ché biang
tau chd dau. P& tau dau lam viéc an toan, hiéu quéd va diéu vd cung quan trong cian
quan tdm. D6 1a khong gay that thoat, tran dau, gdy 6 nhiém méi trudng. Can cé
nhitng hé thong tau dic biét, danh riéng cho tau nhém nay 1a hé théng bom hang,
hé thong vét diu khoang hang, hé thong din hoi, hé thong vé sinh him hang, hé
théng loai bo khi ddu hdm hang, hé théng him dm diu dp nhdt cao. T4t ci cdc hé
théng nay cung chung muc dich ddm bdo nhan hang, xuidt hang an toan va nhanh
chéng, ddm bdo s& lugng va chat lugng hang van chuyén trong tau, phong va tranh
chdy & muc tot nhat.

Céc tau dau thuong nhan hang nhd hé thong bom tir bg, con hé théng ong trén
tau dam bdo viéc phan bd hang dén cac khoang hop ly, ddm bdo ky thuat va an
toan. Khi cdp hang tir tau dén nguoi dung, hé thong bom hang cia tau phai dam
trach cong viéc bom va chuyén hang dén diang dich. Thuc t&, trén cdc tau dau hé
théng bom hang khong thé bom hét s6 hang chia trong cdc khoang, s6 du luu tai
dday khoang théng 1é chiém 1,5 — 2% luong hang tau chd. Hé thong vét dau lam chic
ning hit s6 hang con lai d6 va dua vao hé thong chuyén ché hang. Hé thong ké dau
dugc trang bi nhitng bom luu lugng rat 16n, dudng 6ng cia hé thong thudng cd 16n,
hé théng thi hai vira néu, lam nhiém vu bom vét c6 bom ning sudt thap hon.

Hé thong dan hoi dua khi ra hodc dan khi vao khi tui khi trén cdc khoang hang
bi né hodc bi xep theo nhip do thay déi nhiét d6 moi trudng.

Hé thong vé sinh hdm hang lam sach ham hang, tdy ria cdc vét dau bam vao
thanh 6ng, vach, dic biét trén san khoang.

Hé thong loai bé khi ddu, tiéng nudc ngoai goi 1a qua trinh dégaze, lam chic
ning dua khi ddu doc hai cho siic khée nguvi, khi dé gay chdy nd, ra khéi cdc ham
chia hang.

Dau tho, dau ning d6 nhét cao khé long bom duge khi ching ¢ trang thai tu
nhién tai nhiét do thap hodc nhiét do binh thuong. P& c6 thé bom cdc san phdm nay
cin thiét sudi &m hang bang cdc thiét bi dic biét.

Hé théng din tau da dé cap chuong dau ddm bao chiéu chim tau, di cho chan vit
lam viéc va miii tau khong bi séng va dap dén mic nguy hiém, trong céc trang thai
tau chay khong hang.

2.5.2 Hé théng bom chuyén hang va bom vét khoang hang

Hé théng bom hang dim bdo nhin hang va xudt hang an toan va trong han
dinh. Thoi gian bom hang trén tau dau khodng 10 + 14g7v theo thong 1&. Do vay sdn
luong téng cong bom hang, tinh bing don vi 77A c6 thé tinh ngay bing 0,08 + 0,12
trong tdi dwt clia tau. Bom 1én b, dén dia diém tap két khong gan tau doi héi bom
c6 cot 4p rat 16n, ti 80 =+ 140m cn. Cong suit may dung cho cdc bom d6 chiém khong
dudi 20 + 25% cong sudt may chinh. Trén tau dau st dung phé bién bom li tAm sdn
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lugng khodng 2 + 3,5% dwt tau. Thong 1é trong hé thong bom hang cé ba hoic bon
bom san lugng dang néu, dung cho céc loai sdn phdm diu khac nhau. Hé théng bom
hang dung bom hang san lugng 16n, tir 2500 +~ 500077A. Pudng kinh 6ng din hé
thong chuyén hang tau ddu dén 200 + 400mm, trén tau c& 16n dén 800mm. Van tdc
dong chdy sdn phdm dAiu trong 6ng khong duge phép 16n hon 12m/s. Nhiéu hang van
téi dau han ché& van téc nay con lai 7 = 8m/s. Thuc t& bom hang tai nhiéu cdng trén
thé& gidi cho biét van téc st dung chi vao khoang 3 + 6 m/s.

Céac 6ng trong hé thong ddm bdo noi dén tit cd khoang hang theo chiéu ngang
va lién két boong, san khoang bang hé thong 6ng diat ding. Hé thong ong duge bd
tri thich hgp cho phép chuyén hang trong tau ti khoang nay dén khoang kia, khi
can.

Hé thong 6ng td chic phuc vu cho viéc nhan hang va cdp hang, phu hgp véi stc
ché cta tau, s6 lugng mit hang ché cung lic trén tau. Trén cdc tau 6ng bo tri theo
ba dang khdc nhau: (1) bé tri thang (tuyén tinh), (2) hé théng vong, va hé thong su
dung van ném, diéu khién tir xa, dat st vach.

Hé théng bom vét v6i duong kinh 6ng nhé hon, chi tir 80 + 120mm. Bom pitton
ning sudt nhé phuc vu hé théng thu hai nay. Hai hé thong quan trong hang diu tau
d4u bé tri bén nhau.

Ong hé théng bom ddu hang néi véi ddu hat bé tri trong mdi khoang hang. L§
hit cta dau hiat cdch tdm d4y khodng cach 40 + 50 mm. Khe hé vita néu rat can cho
viéc chita khodng trong gitta miéng hit va 16p ddu gdn dd4y. Mic d4u trong khoang
khi hit dau phai giif cao hon mic miéng hit nhdm tranh hién tugng bom hit khong
khi khi miéng hat bi 16i hodc sip bi 10i ra khéi nuéc. Chiéu cao mén dau can giit tai
chan 6ng hit c¢6 khi dén nira mét. S6 dau ma hé théng bom hang khéng dugec quyén
khai thac giao lai cho hé théng vét véi cdc 6ng hit dudng kinh 100 =+ 200 mm, miéng
hit ké gan sat ddy, chi cach khodng 15 + 25 mm.

Trong thuc t&, cdc van ném vita nhic déu dugc diéu khién tu xa, chd yéu tir
boong. Cac tau hién dai ngudi ta st dung hé thong thiy luc diéu khién van ném nay.
B6 tri ong hut hé thong bom hang, 6ng va miéng hat hé théng vét hang, cin vin
van ném va tay diéu khién van ném cta tau dau c¢& trung binh, dang s dung cé hiéu
qua, trinh bay tai mit cit ngang qua khu vuc hdm hang tau dau, gi6i thiéu tai hinh
2.49. M6 hinh nay dugc 4p dung cho céc vi du tiép theo trong gido trinh nay.
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Bé tri éng theo hé thong tuyén tinh mang nhing dic diém tot.

- K&t cau va thiét bi don gidn, do tin cay cao;

- Gi4 thanh théap;

- Dé st dung.

Nhuoc diém hé théng: tudi tho khé cao vi hé thong lam viéc nhiéu hon cach t6
chic khdc. Tinh ning dong khong cao. Hé thong dung chuyén nhiéu loai dau khac
nhau do vay nguoi st dung phéi tinh thong nghiép vu, tranh x4y ra tinh trang 14n
1on céc loai sdn phdm khi bom.

So d6 nguyén ly hé thong tuyén tinh dung trén tau dau cd trung binh, sidc ché
gin 50.000dwt c6 dang nhu tai hinh 2.50. Hé dudng 6ng gom ba dudng chinh, mébi
duong chi phu trach mot s6 khoang hang. Tu dudng 6ng chinh cdc nhdnh tdéa ra, di
vao cac khoang chi dinh. Trén tau dang néu nay, dudng kinh 6ng chinh d350, duong
ong nhanh d250. Hé thong bom vét trinh bay trén hinh 1 bing dudng nét chdm
gach. Cé thé phat biéu khong sai, vé nguyén tidc hai hé théng nay ludén bén canh
nhau, du chi tié€t nhu nhau song kich ¢& khac nhau.

Hé thong dang néu trén tau dau cung c¢d phuc vu bom sdu mét hang khéc nhau.
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Hinh 2.50 H¢ thong tuyén tinh

So d6 néu tai hinh 2.51, gi6i thiéu bé tri hé théng bom hang td chic trong mach
tuyén tinh, cdc ong riéng 18 phuc vu cho cdc nhém khoang hang, chuyén mot loai
hang. S6 ghi chi mang y nghia: 1- 6ng hé théng vét ddu, 2- bom hang, 3- bom vét, 4- 8ng diing
ndi bom vG6i hé dudng 6ng trén boong, 5- bau loc, 6- 6ng mém ndi véi hé théng ng b, 7- van ném, 8-
hé théng 6ng trén boong, dung cho cac loai hang, 9- ddu 6ng mém 6ng ndi nhanh vgi 6ng bg, 10- hé
théng bom hang, 11- 6ng thdo, 12- dau hut trong céc khoang, néi véi van ném diéu khién tif xa, 13- 6ng
hut cGa hé théng bom vét, ndi véi van ném diéu khién tir xa.

Hé théng 6ng tuyén tinh dung cho tau ché nhiéu loai hang dugc trinh bay tai
hinh 2.52. Theo cdch t& chic dang néu tai day, cdc dudng 6ng hé théng bom hang,
ghi bang ky hiéu D, va hé thong 6ng bom vét C di song song dé cung dén cdc nhém
khoang hang khdc nhau, méi nhém chd mot loai hang xdc dinh. Cdc 6ng nay dudc
chi dinh dén bom gianh riéng cho né dé bom loai hang nh4t dinh. Tai hinh 2.52 cac
chit s6 chi duong kinh 6ng.

Hinh 4nh trinh bay tai hinh 2.32 gi¢i thiéu hé théng tuyén tinh trong khong
gian 3D cla tau dau.

Vi du néu tai hinh 2.53 gidi thiéu thém cdch gidi quyét cia nhitng nha déng tau
chau Au vao nhiing ndm 1970 vé bé tri hé théng bom dau va hé théng vét dau. Tau
dugc xem xét ché hai loai hang. Hé théng 6ng chinh trén boong ddnh diu bang 51,
52, cdc bom hang 5 va 9, hai hé thong 6ng din hang ti cac khoang 36 va 25. Bén
canh d6 con hé théng din 34 cung 6ng hit, xa 6.

Hé thong bom vét 6 trong hinh trinh bay ré hai bom pit ton 16 va 45 cung
duong 6ng riéng 24 va 35 ddm trach vét dau tir cdc khoang. Cdc khoang hang dugc
chia ra nhém khoang hang miii va nhém l4i. Méi nhém khoang hang chi chia mot
loai hang cu thé va vi vay phai c¢6 bom hang, bom vét riéng cho loai hang 4y.
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Hinh 2.53

Hé thong vong dung trén tau dau tir khi doi tau nay hinh thanh. Ngay nay, hé
théng nay van con chd ding viing ci trén tau c& 16n va tau dau nhé. Uu diém dang
ké 1a tinh linh hoat trong lam viéc, kha ning thay thé& cho bo phan riéng 18 bi héng
14 rat cao. Tudi tho hé thong cao. Piém dang phién 1a gid thanh cao hon néu so véi
hé théng tuyén tinh.

Hé thong vong dp dung cho tau nhiéu budng bom. Hinh dnh minh hoa cda hé
théng néu tai hinh 2.53. Trén hinh c6 thé thay ré, hai budng bom dit xa nhau, ngin
chiéu dai tau hanh ba khu vuc hdm hang khdc nhau. Cé thé st dung cdc khoang
hang trong mot khu vuc ché mot loai hang. Rét hang xuéng cdc hAm theo hé thong
ong trén boong. Pua hang lén bd tién hanh theo cdch nguogc lai, dau theo dudng 6ng
ding tu cdc khoang lén 6ng chinh trén boong dé dugc diéu chinh vé cac kho chi
dinh. Hé thong 6ng ding diat sit man cho phép nhan nhiéu loai hang ma khoang
duoc chi dinh chd. Moi loai hang tir tau ra do mot bom ddm tréach.

Hinh dnh thuong gidp hé théng vong nay nhu sau. Budbng bom bé tri tai khu vuc
gilia tau, bang cdch dé chia chiéu dai tau cung cdc khoang hang thanh hai khu vuc
riéng biét. Méi vung bé tri khoang hang ché mot loai hang. Hé thong 6ng bom hang
dang vong kép kin chay qua nhém ham hang sau budong bom con hé thong thi hai
tuong tu vdy chay qua nhém ham hang truéc budng bom. Hé théng cdc bom ném
quay thanh hai cung nia vong tron, cung phdi va cung trii, lién hé véi nhau bing
c4dc mdi kién két d:it trong mdi khoang. Tir mdi khoang hang, du ti 6ng hit cda 6ng
hé théng bom hang va hé thong vét qua van ném dé lén 6ng chinh.

Hé thong thi ba ra doi chua lau, lam viéc trén nguyén tic don gidn, chuyén
hang khong theo 6ng trong khoang hang ma thong qua céc 16 kich thuée du rong
khéet tai cdc vach tau ddu. Miéng hut dugc bo tri tai mot s6 khoang xac dinh, dau tir
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c4dc khoang khéc chdy vé d6 qua cac 16 khoét tai cdc vach nhu dang néu va dugc hut
ra bing bom. Tai cdc 16 bo tri bom ném, diéu khién tir xa, ddm bdo déng hoic mé dé
d4u c6 thé qua lai tu do hodc bi cAm hén. Hai so d6 néu sau day gidi thich c4dch lam
nay. Hinh 2.54 trinh bay hé théng bom hang véi cdc van ném qua vach, hé thong
vét diu t6 chic vong kin. Hé thong nay gom hé théng 6ng chinh trén boong 40 cung
cac 6ng man 41 va 50, dudi 37, hai ong hut boong 44 va 47, v6i cac nhanh 42, 43,
45, 46, hai bom hang 8, 33, hé 6ng vong khoang hang 16, 6ng hé ballast 3. Tai
khoang gitta 1 va 3, b6 tri 6ng ding 1én boong 24 va 27. Nho néi mang véi cdc ong
44, 47 va 43, 45, 42, 46 c6 thé nhan hang ti cd hai man.

Bom hang c6 nhdanh néi véi bom ballast. Qua hé théng céc van kingstone 3 tién
hanh hit nuéc ngoai man cho muc dich dan tau, khi can.

Hé thong vét dau gom ba dudng 6ng chinh 21, 28 va 29, cung cdc nhianh 20. Hai
bom vét 13 va 36 dam trach hiut dau 16p sat day.
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Hinh 2.54

Hinh 2.55 gi6i thiéu phuong 4n st dung cdc van ném diéu khién tir xa déng mé
16 thong vach cho diu chdy tir khoang nay sang khoang khédc. Theo cach lam nay
qué trinh chuyén hang trong cdc khoang khéng can hoat dong cia bom. Nho gidm
b6t su c6 mit cia bom trong mot cong doan chuyén hang cé thé loai bé lo ling vé
khong khi lot vao bom, rdc quan dau hit ctia bom v.v.. Nhin chung thoi gian chuyén
d4u theo cach khong qua bom nay ngén hon so véi hé thong dung truse dé.
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2.5.3 Hé thong thoat khi haAm hang

Dé dua khi tich tu trén mat chat 16ng (sdn phdm diu) chia trong khoang hang
ra khéi khoang trong diéu kién nhiét d6 moi trudsng thay dé6i, luong khi nay thay déi
va 4p luc ciing d6i thay, ching ta cdn dén hé thong thodt khi tau dau. Hé thong
thodt khi lam viéc theo nhém hodc lam viéc doc 14p. Tau dau ngay nay st dung thiét
bi thodt khi doc 14p, nap nhanh hoic x4 khi nhanh. Van téc x4 khi trén 30 m/s han
ché& hiém hoa chdy tai boong trén. Khi x4 v6i van toc nhanh sé& phan téa nhanh ra
chung quanh tau véi khoang cdach kha xa, an toan cho tau hon vi ching khong kip
hoi tu thanh hoi dé chdy ngay tai boong. Khodng cdch nay dén 8m.

Hé thong x4 khi gdbm dudng 6ng chinh dan khi trén boong cung cdc dudng dan
nhdnh dén cdc khoang hang d€ nhan khi tit d6 hodc nap khi vao d6. Tai mdi khoang
hang tau dau c6 ndp day c6 thanh ding, va 6ng din khi chay qua ndp nay. Thong
thudng ngudi ta bé tri ndp day nay gan cdc cot ding trén tau dé€ tién cho ong din
khi "leo" theo c6t 1én cao. 6ng ding dan khi dang dé cap, c6 khi “leo” rat cao, tit 2m
dén 10m ho#c cao hon trén tau dAau, tuy thudc loai dau dang ché. Chiéu cao dit
miéng 6ng x4 khi xdc dinh theo mic d9 bat ltra cdc khi thoat tir khoang hang tau,
tuy thudoc mit hang ché trong khoang. DAu c6 nhiét d6 chép chdy (flash point - FP)
thdp, 6ng dan phai lén cao, nguge lai nhiét do FP cia hang chd trong tau cao, chiéu
cao 6ng dan khi sé gidm. Tau ché dau cé nhiét do FP dudi 28°C chiéu cao 6ng xa khi
cia tau phai trén 10m, v6i sdn phdm cé nhiét d6 chép chdy FP trén 65°C 6ng chi
cao 915mm trén boong, hodc khong nhé hon 460m trén boong liu. Trudng hop sau,
miéng 6ng phai xa, cdch vach thugng tdng 1m.

Hé thong 6ng lam hai viéc trong chiing nguge nhau, dua khi ti khi quyén vao
tau khi 4ap luc tai khi trong khoang gidm va d4ay khi trong khoang ra khi chénh léch
ap luc nho van déc biét goi la “van thag”. 6ng dan khi dan 1én boong cao, hoic theo
cdc cot budm dé vuon 1én. PAu 6ng din khi phai trang bi luéi chéng lia.

So d6 bo tri hé thong thoat khi miéu td tai hinh 2.56 gdm nhiing thiét bi chinh
sau: 1 — nip day, 2 — “van ths” sé xem xét ti€p theo, 3 — 6ng dan khi tu tdi khi
trong khoang hang, 4 — mang chin lta dudng 6ng, 5 — 6ng chinh, 6, 11 — cot, 7 —
chin lta dau 6ng, 8 — van phan phéi, 9 — 6ng chinh khu vuc truée, 10 — ddm ngang,
12 — 6ng dan dung, 13 — boong tau.
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Dé tu dong x4 khi ra khi quyén va tu dong nap khi vao cdc khoang hang ta st
dung van tho. Van co khi c6 dang néu tai hinh 2.58. K&t c4u van hét sic gidn don,
v6 3 ¢6 ndp day 1 lam kin. Trong long van c6 hai “ludi ga” dang dia cé thé déng va
md cta van. Khi 4p suat khi trong khoang hang cao do cdc nguyén nhan khic nhau
gay ra, vi du dang bom hang vao, nhiét d6 méi trudsng 1én cao v.v.., dia 5 bi ddy lén
(m&) khi tudn ra ngoai qua ctia mé d6. Khi d4p luc trong khoang gidm, thap hon so
v6i ap luc khi quyén, dp luc khi quyén ép dia 5 xuéng (déng clta nay) song nhéc dia 2
lén (md ctia s6 2), khi tudn vao khoang.

[
I/IA'//II/;\ R‘ﬁ

D o hWON

Hinh 2.58 “Van tho”

Két c4u ludi chin ltra trinh bay tai hinh 2.59. Hinh 2.59a trinh bay luéi chin tai
miéng thodt khi, ghi s6 7 tai hinh 2.57, trong khi d6 hinh 2.59b giéi thiéu chin lia
dudng 6ng, ghi s6 4 hinh 2.57. Ludi 2 va 3 trong két cdu nay, hinh 2.59, ngin ngon
lita cung khi, néu cé, va lam cho lia tét.

Hinh 2.69 Luoi chin lua
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Hé thong tu dong x4 hoidc nap khi tir khoang hang gidi thiéu tai hinh 2.60. Hé
théng nay gom co cau chéin lta 6, thiét bi déng x4 nhanh 4, van thé 3 va ap luc k& 7
cung bo tri trong 6ng ding 9, dat trén bé 11. Cum trén day dit trén boong 10. Cum
nay néi véi ndp day ham hang 13 qua ong noi 12. Thiét bi 4 lam viéc theo chu ky,
trong thoi gian nhan hang, 4p luc tui khi tidng. Trudong hop thé tich khi co gidn theo
thoi tiét, nhiét do, van thé lam viéc nhu ching ta da tim hiéu.

K&t c4u thiét bi déng x4 nhanh dang st dung trén tau da dang. Hinh 2.61 trinh
bay thiét bi dang c¢6 méit trén FSO “Chi Linh” hoat doéng tai vuing Bach H6 nudc ta.
K&t cau thiét bi nay gém hai phan, phan chinh ké ti vé két cdu 16, xi lanh 14, nip
van 13 hinh c¢6n, co cdu chuyén dong hinh cén 11 chin 16 thodt trén chi tiét 13.
Truong hop dp luc trong khoang hang 16n, lic nap hang, chi tiét 13 cung 11 bi dén
lén mé van. Khi ludng khi ra va ra v6i van téc nhanh, 4p luc trong khoang bi ha,
cum chi tiét 13 va 11 do tu trong sé roi xudng, ctia van bi déng lai. Chd cho dén khi
ap luc 1én cao trong khoang van lai mg.

2.5.4 Hé thong sudi hang

Hé thong suéi (hAm néng) hang giip lam gidm d9 nhét hang d€ c6 thé bom
chuyén thuan loi hon. Hé thong nay ham néng ddu do nhét cao dén nhiét do 60 =+
70°C. Yéu cdu chung cho hé thong la:

- Thoi gian hdm néng hang khodng 12 gio.

- Tién hanh ham néng tat cd cdc khoang c6 chia dau cung tinh chat va cung doi

héi vé giam do nhdt.

- K&t cau hé thong 6ng phdi ddm bdo cho khi hoic hoi nude chay qua déu.

- Hé thong ham néng c6é do tin cdy cao va bo tri tai nhitng vi tri c6 thé kiém tra

thuong xuyén.

Thiét bi ddng néi cia hé théng 1la “rudt ga” bang 6ng thép dan hoi néng dit
trong ciac khoang chia san phdm dau d6 nhét cao.

Rudt ga dat cach san 100 + 200 mm.

Ap sudt hoi trong rudt ga khong duéi 0,3 = 0,5 MPa.
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tri ruot ga theo hé thong doc trinh bay tai cdc hinh 2.62 va 2.63 tiép theo.

Rudt ga c6 thé dugc bd tri ndm ngang song ciing c6 thé doc. Hai phuong 4n bo

3 4
/ /
. 1 7 {
o| Fasn R Y
L BH I BH _:TL BH ' B
| BH _+ BH ‘ BH _f _L
l l ] |
13 12 11 10 9 7
L1 1. | |
BBe ~ [| BB{e— BB BBe—
C ;‘/\J C g
‘QL (@ . :
A . l ]\ ‘VQ 17 .
V- { + ) N
BEw ) LﬁB‘é 45 EBB—‘
===t
.OL ) ¢( 'G (=
BBe— — | PBe B — 18
| G C )
( ) L E /
—| l— ‘
Hinh 2.62
12 13 14 15
LA ] 1
; i . .
="
/ i) -
— 4 ) : L

=]

G|

Hinh 2.63



TAU DAU 137

2.5.5 Hé thong lam vé sinh ham hang

Trong qud trinh khai théc, dinh ky phdi tién hanh lam vé sinh cdc khoang
hang, hé duong 6ng dan hang bing nuéc ngoai man hodc trong mot s6 truong hop
phdi dung nuéc 4m ching 55 + 60°C. Lam vé sinh cdc khoang 1a cong viéc ning nhoc
va gay khé nhiéu phién todi, song phai tién hanh trong nhiing trudng hop can thiét.

- Khi khdo s4t va stia chita cdc nit két cdu duong ong, theo qui dinh cid mot 1an

ba thang.

- Kiém tra vé sinh va thu gom rédc, dau cén dong lai thanh 16p tai ddy tau, hay

con goi la vé sinh phong ngiia ci sdu thang mot 14n.

- Stta chita dinh ky tau dau:

Trong hé thong nay c6 thé st dung bom vét cung hé thong 6ng vét lam vé sinh
khoang hang. Ngoai thiét bi c¢6 dinh, trén tau con c6 thé trang bi hé thong di dong
lam vé sinh khoang hang. Mgt trong cac phuong an si dung thiét bi di dong lam vé
sinh khoang hang trinh bay tai hinh 2.64.
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1, 2- khoang van va van thong bién; 3- bau loc; 4- thiét bj kiém dinh lugng dau; 5- van dién;
7- dudng 6ng dan nudc man; 9- van ném; 14- khoang bom; 19- thiét bi lam néng nudc; 20- dudng 6ng udc
&m; 23- bom nudc rlra khoang tau; 24; 25; 35- van; 26- bom pitton clia hé théng vét dau; 27- 6ng dan dau
cén; 29- 6ng dan nudc sau rlia; 31- két hang; 32 - ndp vao khoang hang; 33- 8ng dan nudc riia chay trén
boong; 34- ng nhanh; 36- may lam vé sinh; 37- 6ng dan nudc sau khi lam vé sinh tir khoang hang

Hinh 2.64
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2.6 NHOUNG MAU TAU DA CHE TAO

A. Tau ché san phdm dAu, sic ché 13.500dwt

Chiéu dai toan bd 145,3m
Chiéu dai gitta hai tru 136,6m
Chiéu rong 20,8m
Chiéu cao man 11,2m
Mén nuée 8,45m

Stc ché 13.500dwt
Van toc 13,5HL/h

Tau déng tai nha mdy déng tau Bach Ding.
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Hinh 2.67a B6 tri chung tau diu 13.500dwt
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Hinh 2.67b Bo tri chung tau dau 13.500dwt
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Hinh 2.69 B6 tri cdc két khu vuc buong mdy
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B. Tau Atalante deadweight 42.000dwt

Tau Atalante 14 chiéc thd tdm cda seri tau ddu deadweight 42.000dw¢ san xudt
tai Thuy Dién, theo don hang cia Na Uy. Tau mang cdp do ding kiém UK Lloyds
cdp. Tau trang bi mdy diesel cong sudt 16n, khdc v6i nhitng tau cing nhém chi trang

bi bing tua bin khi.

Q\

I-‘IIH. | 111

..22

o

1
:H‘:H:DI 40 b:2‘} Bax

118 115 110

Chiéu dai toan bd
Chiéu dai gitta hai tru
Chiéu rong tai gitta tau

Chiéu cao man

Hinh 2.70
213,2m
202,7m
29,6 m
15,01m

85 80 79 78 77
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Chiéu chim mua he 11,20m

GT 25.586

NT 15.520
Dung tich cac khoang hang 57.957 m®
Luong chiém nuéc 53.510¢
Cong suat mdy chinh 16.200 HP
Vong quay truc chan vit 115 v/ph
Van toc 17,38 HL/h

Hé thong vach gom hai vach doc, 12 vach ngang chia khu vuc ché hang thanh
33 khoang riéng 1é.

B6 tri chung tau Atalante gi6i thiéu tai hinh 2.70 va hinh 2.72.

Hé thong chuyén hang goém bén bom hang, ning sudt 1250#/A va hé théng
dudng 6ng di lién.

Bom ballast dit tai khoang bom phia miii tau. Ning suat bom ballast 50#A.

M4y chinh kiéu Kokkum MAN K-12Z-78/155, 1a mdy hai ky, mudi hai xi lanh, c6
ting 4p. Cong suat dinh mic mdy 16.200HP.

C. Tau Azay le Rideau 51.930dwt

Tau dau c¢d 50.000dwt nay déng tai France, mot trong nhiing cuong quédc trong
linh vuc nay vao nidm 1964. Tau mang c4p cia BV, France.

Kich thuoc chinh va cac ddc trung tau:

Chiéu dai toan bd 227,5m
Chiéu dai gitta hai tru 214,0m
Chiéu rong tai gitta tau 30,5m
Chiéu cao man 16,05m
Chiéu chim mua he 12,085m
Lugng chiém nuéc 64.630¢
Cong sudt mday chinh 18.000 HP
Van toc 16,5 HL/h

Hé thong vach géom hai vach doc ngén cdc khoang hang thanh ba khoang nhd,
11 vach ngang chia khu vuc ché hang thanh 10 khoang hang.

B6 tri chung tau Azay le Rideau gidi thiéu tai hinh 2.71.

bay 1a tau “ba ddo” ban doc da lam quen trong chuong diu. Lau giita c6 bén
tang, bd tri trudc mat gita tau. Tai lau gitta bd tri tat cd phuong tién diéu hanh tau
va cdc phong sinh hoat cho thuyén truéng, chi tau, cdc tro ly, pilot v.v.. Tram x4,
thu vién va mét s6 phong sinh hoat cong cong dit tai day.
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Hinh 2.71

Dac diém bd tri viach doc trén tau cé thé thdy ro tir hinh vé bo tri chung.
Khodng cdch gitta hai vach doc chiém chiing 45% chiéu rong tau. Chiéu dai doan
khoang hang chiém 65% chiéu dai tau. Chiéu dai két hong, c6 thé thay ti hinh vé,
kéo dai hai khoang néu so vé6i khoang giita, dai gdn 28m. Theo céch chia nay trén
tau chi c6 10 khoang trung tdm, mdi man sdu khoang, téng cong c6 12 khoang man.
Trong s6 cdc khoang man, khoang s6 3 cd bén trdi va phdi déu dung cho nuéc din
tau.

Mait cit ngang tau dugc trinh bay tai hinh 2.73.

Thiét bi kéo neo gom hai toi neo sitic kéo mdi tdi 16,7T, day xich dudng kinh
80mm. Hai t6i quan day ching budc stic kéo 16T mdi tdi gitip cho viéc thao tic neo,
budc tau thuan loi.

M4y chinh cta tau thuodc tua bin hoi. Cong suat mdy 18.000 HP dam bao cho tau
khai thac ¢ van toc xap xi 17 HL/A.
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Hinh 2.78 Mzt cdt ngang tau Azay le Rideau

D. Tau Borgsten 86.000dwt

Pai dién cia nén cong nghiép déng tau UK trong tai liéu nay 1a tau diu mang
tén Borgsten, xuit xuéng nim 1963.

Kich thuoc chinh va cac ddc trung tau:

Chiéu dai toan bd 265,0m Chiéu dai gilra hai try 256,0m
Chiéu réng tai gilia tau 37,18m Chiéu cao man 18,44m
Chiéu chim mua hé 13,87m Dung tich cac ham hang 105.490m?®
Cong suét may chinh 21.000 HP Vong quay may chinh 110 viph
Van téc 16,9 HL/h

Tau khong c6 lau gitta ma chi c6 14u l4i. T4t cd bd tri sinh hoat va cdc phong
cong cong déu dit tai thuong tidng dod so nay.

Khu vuc cdc hAm hang cta tau duge chia lam 36 khoang hang, trong d6 khoang
6 va 7, xem hinh trang sau, 1a khoang chita nu6c din. Hai két sdu so 2 tai miii ciing
lam cung nhiém vu. Khoang 1 mii chia dau.
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Hé thong chuyén diu thudc hé tuyén tinh, cdc van dugc vin bing phuong phéap
thi cong kinh dién tic biang tay. Bon dudng 6ng din chinh, dudng kinh 6ng 457mm
chay doc tau, 6ng phan nhinh duong kinh 406mm din dén cac khoang. C4dc khoang
man dung duong 6ng duong kinh 254mm, ngoai trit cdc khoang s6 1, 2, 3, tai day su
dung 6ng ©®356.

Budng bom cléia tau ndm vung giita cdc khoang hang va budong may. Tai day bo
tri bon bom li tdm nang sudt 2000m?®t tinh cho mdi bom. Cot 4p cdc bom 105 m cn.

Bé tri buéng & cho doan thiy thd khd sang trong. Phan 16n thuyén vién dugc &
budng riéng. Hé théng diéu hoa trung tdm ddm bao nhiét d9 luéon mat trong tat ca
cdc phong. Hé thong thong khi dugc thiét k& cdn than nhim ddm bdo thong gié toan
b6 khu sinh hoat va lam viéc trén tau.

M4y chinh c@a tau thudc kiéu may hai ky, c6 téng ap cua hang Holand-
Burmeister og Wein. M4y géom 10 xi lanh dudng kinh 840mm, buéc 1800mm, cho
phép tao cong sudt 21.000HP tai vong quay may 110v/ph.

Chan vit tau thudc nhém 6 canh. Ly do ting sé cdnh nhu dugc gidi thich, nhim
gidm chin dong than tau. Puong kinh chan vit sdu cdnh 7m, khoi lugng vat liéu lam
chan vit 26,75 tdn. Trén tau trang bi thém chan vit du phong, dudng kinh xap xi song
budc thap hon.

Tau dugc trang bi ba t6 may phat dién dong AC, do may diesel Burmeister og
Wein lai. Cong sudt mdy lai 1115HP cho mbi chiéc, vong quay 600v/ph.

Dit liéu duge cong bd cong khai sau ha thiy néu ring, trong lugng tau khong khi
da 1ap mdy chinh, mdy phu va trang thiét bi xap xi 22.000T. Theo dif liéu nay c6 thé
phéng dodn ring lugng chiém nuéc cia tau chirng 107.400T.

Bé tri chung tau Borgsten dugc trinh bay tai hinh 2.74.

E. Tau Carlo Cameli 91.600dwt

Tau Carlo Cameli xudt xuéng tai Italy gitta nidm 1964. Niém tu hao 16n cua
Cameli 14 ding dau bang vé sdc chd, cong sudt mdy trén tau va vé dep khé sanh
trong d6i tau dAu thé gidi thoi bay gis. Tai liéu vé tau Cameli dugc cong bo cong
khai trong “Shipping World” 1964, 11/VI, N° 3696.

Kich thuoc chinh va cdc ddc trung tau:

Chiéu dai toan bd 264,6m Chiéu dai gilia hai tru 253,0m
Chiéu rong tai gidia tau 37,17m Chiéu cao man 19,15m
Chiéu chim mua hé 14,51m Lugng chiém nudc 113.200T
Dung tich cac khoang hang 114.000m° Cong sudt may chinh 32.000 HP

Cong sudt st dung 25.000HP/122 viph Van téc 16,9 HL/h
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Hinh 2.76

Tau chi c6 thuong tang 14i, khong c6 l1au giita.

S6 véach doc trén tau: 2, vach ngang trong khu vuc khoang hang: 8.

Tong s6 khoang hang trén tau gom 13 khoang trung tdm, 2x7 khoang man.

Téng dung tich cdc khoang hang 114.000m°.

Dung tich khoang ballast chiém chiing 10% sé lugng via dé cap, tic vao khodng
10.500m°.

V4 tau lam bang thép théong dung trong déng tau. K&t cdu tau bang han, ngoai
trit 10 dudng noéi bing dinh tén.

Budng bom ciia tau trang bi bén bom hang ning suit mdi bom 2500m"/ A.

Bén duong 6ng chinh duong kinh 500mm chay doc tau, dudng nhanh $350.

M4y chinh dung trong tau do hang Fiat (Italy) sdn xudt. Py 12 mdy hai ky, 12
xi lanh. Chiéu dai m4y chinh 23,8m, trong lugng may 10007’

Chan vit theo tau do Netherlands 1a néi clia cdc seri chan vit néi tiéng, trong dé
c6 chan vit seri B Wageningen san xuit. Puong kinh chan vit 6,6 m, khéi lugng 31,5 tan.

Tau C. Cameli dugc gidi thiéu tai hinh 2.75.



155

TAU DAU

F. Tau Universe Apollo 116.200dwt
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H. Tau Crym 150.500dwt, ngay nay lam tram ddu khong bén mang tén “Chi
Linhk” tai vung bién Viét Nam

Tau dugc déng tai nha mdy déng tau “Vinh” thudc Nga. “Crym” 1a chiéc dau cta seri
nhiéu chiéc.

Kich thuode chinh cda tau nhu sau:

Chiéu dai toan bd 295,2m Vong quay may 85 viph
Chiéu dai gitta hai tru 277,1m Van toc 16,0 HL/h
Chiéu rong tai gitta tau 45,0m GT 88.692
Chiéu cao man 25,4m Dung tich cdc khoang hang 183.715 m®
Chiéu chim mua he 17,0m NT 67.543
Cong suat mdy chinh 22.000kW  Luogng chiém nuéc 182.000¢

Tau boong phéng, khong c6 l4u giita tau, khéng 1du mii.

Céac khoang hang déu dugc phan nhé theo chiéu ngang nhd hai vach doc. Tdng
cong bon khoang chinh, mdi khoang gém ba khoang nhé. Trong khu vuc nay con bo
tri ba két din riéng 18.

P4y doi tau duge dung vao viéc chia ballast. Puong hadm doc tai ving gitta tau
diung lam noi cho duong ong di doc tau. Bo tri chung tau dau 150.000dwt nay dugc
trinh bay tai hinh 2.80.

Hinh 2.79
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Hinh 2.80
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DPiéu cidn quan tdm, tau dugc trang bi hé thong gidm lic thu dong. Pay la hé
thong thung thong nhau nhiéu ting, bé tri tai ving khoang hang so 3.

— 1 L L —I\

Ll 1o

Hinh 2.81 Hé théng thung gidm ldc thu dong

Két qua st dung thung gidm lic mang lai hiéu qud mong dgi: ting chu ky lic
dén 16 gidy, trong khi thiét k& chi mong doi T = 11 gidy, bién d9 14c tau gidm 1,8 +
2,0 1an trong diéu kién bién dang c6 gi6 cap 8 + 9°B.

Thép diung lam vé tau gém cac cap: thép cuong do cao, gi6i han chdy tiu 400 MPa
dung cho v6 tau vung cdc khoang hang, thép cuong d6 cao vdi giéi han chay 300MPa
dung cho vé tau ving budng m4y.
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Hinh 2.82 Mit cdt ngang tau Crym
K&t cau tau theo hé théng doc.
Chiéu day ton vé, két cdu ddy, man tau Crym duge vé lai tai hinh 2.82.

Banh 14i tau c6 dién tich 85m® mdy ldi véi moémen quay 3924 kNm.
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Hé théng chuyén hang sip xé&p theo so dd tuyén tinh, trong d6 hé thong 6ng doc
lap gianh riéng cho ba nhém khoang, cho phép dong thoi van chuyén ba loai hang.
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Hinh 2.83 Hé théng vdn chuyén hang
Phuc vu cho hé théng chuyén hang trén 1a ba bom ding ning suat 4000m* A mbi
bom, cot 4p 1130 kPa.

M4y chinh tau thudc nhém tua bin khi, cong suat dinh mdc 22.000kW tai vong
quay 85 v/ph.

H. Tau Artega 326.585dwt

Tau mang tén Argeta dugc déng tai nha mdy déng tau tai thanh phé Astano
thuoc Tay ban nha theo d4t hang hang Petronor. Argeta la chiéc dau cla seri nhiéu
chiéc, déng trén trién nghiéng tai modt nuéc c6 kinh nghiém déng tau.

Kich thuoe chinh cua tau nhu sau:

Chiéu dai toan bo 347,2m Vong quay méay 90 v/ph
Chiéu dai gitia hai tru 330,0m Van toc 15,0 HL/h
Chiéu rong tai gitta tau  53,0m GT 163.794
Chiéu cao man 32,0m NT 126.989
Chiéu chim mua he 24,0m Dung tich cdc khoang hang 400.510 m®
Cong sudt mdy chinh 2x 13.750kW Lugng chiém nuéc 381.120¢

Tau boong phing, khong cé lau giita tau, khong lau miii.
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Céac khoang hang déu dugc phan nhé theo chiéu ngang nhd hai vach doc. Tdng
cong tdm khoang chinh, mdi khoang gom ba khoang nhé.

Khu vuc khoang hang két c4du tau theo hé théng doc, khoang mdy theo hé théng
hén hgp, vung mii va 14i theo hé thong ngang.

Can gidi thiéu thém vé hé thong neo budc tau c¢d 16n nay. Tau trang bi ba may
kéo neo, hai tai khu vuc mii, mot tai ving duéi. Trong lugng (hodc theo cach dung
hién dai: khoi lugng) méi neo 20,3 tdn, dudng kinh xich 113mm. S4u toi budc gidy
chang tau, sic kéo trén tang méi toi 216 k.

Hé thong 14i: hai banh 14i ntia can bing, hai mdy 14i dién — thdy luc véi mdémen
quay 6670kNm. Bé tri chung tau ddu Argeta dugc gidi thiéu tai hinh hh1l.

Hé thong van chuyén hang gém bon bom nang suit mdi bom 3500m®/ & cot ap 1180
kPa.

Bom ballast nang sudt 3500m®/ A, cot d4p 340kPa.

M4y chinh thudc nhém tua bin khi, cong suit 2x13.750kW, vong quay 93 v/ph.
Hai chan vit tau bing hop kim déng, duong kinh chan vit 7 m, khéi lugng mdi chan
vit 30 tan.

I. Tau Globtic Tokyo 483.600dwt

Tau duoc thiét ké& tai Nhat, gianh cho hiang Globtic Tankers ctia UK. Seri tau
nay gém ba chiéc, Globtic Tokyo 1a chiéc diu.
Kich thudce chinh cua tau nhu sau:

Chiéu dai toan bo 378,8m Vong quay mdy 90 v/ph
Chiéu dai gitta hai tru 360,0m Van toc 15,6 HL/h
Chiéu rong tai gitta tau 62,0m GT 238.231
Chiéu cao man 36,4m Dung tich cdc khoang hang 585.000 m®
Chiéu chim mua he 28,20m  Lugng chiém nuéc 550.000¢
Cong sudt mday chinh 33.100kW

Tau boong phing, khong cé lau giita tau, khong lau miii.

Khu vuc ham hang tau gdm 5 khoang chinh, goi 1a khoang trung td4m, 14 khoang
canh va hai khoang din man.

Diéu khéc la cla tau la ty 1& kich thudce chinh Z/H cta tau rat thap, chi bang 10,
yéu cAu vé bén khong dat ra qud cang thang do vay ngudi ta da st dung thép cacbon
th4p, hay con hiéu theo nghia thép d9 bén thong dung lam vé tau.

Két cdu tau tai khu vuc ham hang theo hé thong doc, phan mii, 14i, ddy déi
trong khu vuc budng mdy theo hé théng ngang. Khodng suon trong khu viuc hidm
hang 5.300mm.
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Chiéu day téon bao dugc doc ti ban vé nhu sau: ddy, boong, mép man t = 32mm,
man t = 24 — 26 mm.

B6 tri chung tau duge gidi thiéu tai hinh 2.85
Mait cit ngang gitta tau dugc vé lai tai hinh 2.86
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Hinh 2.86 Mt cdt ngang giita tau Globtic Tokyo

Tau duge trang bi hai mdy kéo neo tai khu vuc miii. Khéi lugng mbi neo 29 tdn,
duong kinh xich 132mm. Chin tdi budc gidy ching tau, sic kéo trén tang mdi toi
230kN.

H¢ thong I4i: banh l4i can bang dién tich 168m® may lai dién — thiy luc véi
momen quay 1157kNm. Bé tri chung tau ddu Argeta dugc giéi thiéu tai hinh 2.85.

Hé théng chuyén hang sip xép theo so ddé tuyén tinh. Hé thong bom chuyén
hang gém bén bom, ning suit bom 6000m°/ A, cot dp 14704Pa.

Tau c6 kha chida hai loai hang theo ty 1& 45:55 hoéc 30:70.

M4y chinh tau 1a tua bin khi, cong sudt mdy 33.100kW. Vong quay truc chan vit
dugc dua vé 90 v/ph. Chan vit tau dudng kinh 9,24m, ning 67¢, dic tit hgp kim nhom
niken. Truc chan vit tau ¢& nay c6 kich thuéc duong kinh ddng né: 978 mm.

B6 tri buéng mdy tau duge vé lai tai hinh 2.88.
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J. Tau Batillius 554.00dwt

Tau dugc déng tai France nam 1976 theo don diat hang cia chi nhanh Shell tai
France. Batillius 1a chiéc dau cta seri gom ba chiéc.

Kich thude chinh cta tau nhu sau:

Chiéu dai toan bo 414,20m
Chiéu dai gitia hai tru 401,1m
Chiéu rong tai giita tau 63,0m

Chiéu cao man 35,9m

Chiéu chim mua he 28,6 m

Cong sudt mdy chinh 2x 23.830kW
Vong quay may 86v/ph

Van toc 16,7HL/h

GT 274.000

Dung tich cdc khoang hang  667.300m°

Duong hinh duoc st dung trong thiét k& thuoc kiéu o6ng tru, khong cé qua lé
phia mii, xem hinh 2.25 trang 186.

Tau cé hai vach doc, 8 vach ngang chinh va 15 vach ngang nim trong khu vuc
gitta man va véach doc. Cac khoang hanh cia tau bao gom: 9 khoang giita, 28 khoang
hai bén va 2 khoang man.

Vat liéu lam than tau: toan bo ddy tau, boong, mép man, két cdu doc ctia ddy va
boong dugc lam tir thép do bén cao. Téon man lam bing thép cacbon thdp dung trong
déng tau.

Tau dugc gdn hai banh 14i, méi banh 14i vé6i dién tich 125m”.

Hé thong neo — budc tau gém neo khéi lugng 24 tan, duong xich c6 dudng kinh
d = 147mm. M4dy kéo neo bé tri tai ving miii tau. Ba toi budc gidy ching, sic kéo
trén tang 295¢ dugc bé tri tai cung ving mii.

Hai c4u stic nang 16¢bd tri tai ving gitta tau.
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Hé théng bom hang gém bon bom ngang, ning sudt mdi bom 6.000m? A, cot 4p
1,62MPa.

Trong budng mdy tau trang bi hai cum tuabin khi cong suat mdi may 23.830kW,
vong quay may chinh 86 v/ph.

Sau thit nghiém cdc chan vit 4, 5 va 6 cdnh nguoi ta di dén két luan, chan vit
5 canh dat cdc yéu cau dé ra nén dugc dua vao st dung. Pudng kinh chan vit 8,5m,
khdi lugng 52 tan.

Nguén dién chinh do hai t6 mdy phdt cong sudt mdi t6 1.700kW cdp. T6 may
phéat phu cong suat 1450k W, t6 may du phong 1350k W.

B6 tri chung tau 16n nhat thé giéi dugce gidi thiéu tai hinh 2.89.
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Chuong 3

TAU CHO HANG THUNG TIEU
CHUAN

Trong phin nay dugc dé cap va gidi quyét nhitng van dé lién quan thiét k& tau
ché hang thung, tau ché sa lan. Hang kién tiéu chudn néu tai ddy mang y nghia cu
thé, hang trong cdc thung tiéu chudn goi thong dung 1a container va cdc sa lan
khong tu hanh, tiéng Anh viét 1a Zichter.

3.1 THUNG TIEU CHUAN

Thung tiéu chudn dugc dé xudt tu rat sém, trudc nhimg nam 1950. Pén nhing
nidm sau muoi thung tiéu chudn dugc thong nhat héa va duge dung trén khip thé
giéi. Thung (container) kich thuée Lx Bx H tinh bang don vi feet 20x 8 x 8 dugc thong
nh4t 14 don vi chudn dung cho tau container. Mot don vi thung dai 20’ dit trén tau
goi 1a TEU.

Niam 1964 t6 chic qudc t& vé tiéu chudn héa 10S (International Organization for
Standarnization) thong nhat dua ra tiéu chuan cho cédc thung dung van chuyén hang
héa trén tau thuy. Cac thung nay cé kich thuéc do trong Aé metric, theo qui dinh
mang tén goi tiéu chudn ISO nhu sau:

Bdng 31
) Kich thuéc phu bi, (m) Trong lugng téi da
Kiéu
Dai Rong Cao (0
IA 12,20 2,44 2,44 30,5
IB 9,15 2,44 2,44 25,4
NHOM | IC 6,10 2,44 2,44 20,3
ID 3,05 2,44 2,44 10,2
IE 2,04 2,44 2,44 71
IF 1,52 2,44 2,44 51
A 2,92 2,3 2,1 71
NHOM II 1B 2,40 2,1 2,1 71
lnc 1,45 2,30 2,1 71
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Hinh 31 Thuang tiéu chuin ISO
Thung nhém I c¢6 chiéu rong va chiéu cao cing mot ¢& 8 (tuong duong 2,44m
trong tiéu chuin ISO), thung nhém II ¢é chiéu cao cung ¢ 2,10m. Trong lugng t6i da
ghi trong tiéu chuan da tinh dén lugng hang trong thung.

3.2 TAU CHG HANG THUNG (CONTAINER SHIP)

Theo ding nghia tau container c6 cdc khoang hang hinh khoi, dd chia nhiéu day
va nhiéu chdéng thung tiéu chudn. Tau dang dang néu cé thé goi 1a tau (chi) ché
container, tuong duong cach goi cua nguoi Anh “Full Container Ship” hodc cach goi
cua nguoi BPuc “Vollkontainerschif? .

Hinh 4nh céc container dang khai thdc trinh bay tai cdac hinh sau.

Hinh 8.2a Tau container c¢é nhd
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Hinh 3.8 M6 hinh tau chd container cuél nhiing ndm chin muoi
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Mit cit ngang qua tau du6i day néu rd cach sap xép thung trong tau “day container”.
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Hinh 8.4 M#t cdt ngang giiia tau chd hang thung

Thong 1&, bubng may tau container dit phia sau. Thuong tdng tau bd tri ngay
trén buong mdy. Piéu khac thudng ctia tau hang thung ciing thé hién tai khu vuc
nay. Trén thuong tang nguovi ta con lam san du cing viing dé chat thung cao lén.

Céch sap xép thung tai khu vuc gan mii va 14i tau dugec minh hoa tai hinh 3.5.

Hinh 3.5 M4t cit ngang tau container tai khu vuc mai tau

B6 tri container khu vuc giita tau duge vé lai trén cdac hinh 3.6 va 3.7
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Hinh 3.6 Bé tri container trén tau fullcontainer (trdi), tau semicontainer (phai)
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Hinh 3.7 Xép container trong khoang hang va trén boong

N&p ham hang trong nhiing truong hop nay c6 dang trinh bay tai hinh 3.8.

Hinh 8.8 Ndp hdm hang trén tau chd container
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Két cau trong khoang tau ché hang thung tiéu chuidn khéac tau ché hang kho
thong thudng 6 chd, trén cdc thanh ding cta khoang hang phéi 1dp dit cdc thanh
din huéng thung. Céac thanh nay lam hai chic nang déng thoi: gitp ddy nhanh qu4
trinh dua thung vao, 1dy thung ra va ngan cdn xé dich thung khi tau chuyén dong.
Thanh didn huéng bat dau tir cum thiét bi ddn huéng dit trén cung tai mép miéng
hadm hang, s6 3 trén hinh 3.9, 5- nep cing, 6- chan dé.
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Hinh 8.9 Thanh dian hudng

Két cdu thanh dan huéng khd da dang. Thuong gip trong cdc tau dang van
hanh thanh din huéng lam tit thép hinh ¢ 100x 100 hodc 150x 150 (mm). Cum thiét
bi din huéng vita ké c¢6 thé c6 cdu hinh nhu trinh bay tai hinh 3.10.

Hinh 3.10

Mot trong nhiing quan tdm clia ngudi thiét k& 1a khodng cach gitta cdc thanh
khoang hang chia thung, tinh tir mép ngoai ctia thanh din huéng can phai c6 kich
thuéc phu hop, khong 16n qué dé thung dé bi x6 khi da vao tau, khi tau lic, song
khong chidt qua dé gdy khé khin trong viéc dua thung vao, ra. Khe hd giita céc
thanh din va thung dugc dua vao khong qud 40 + 60mm theo chiéu dai thung va
25 + 30mm theo chiéu ngang.

Phia dudi cdc thung ngudi ta bo tri sdn cdc khéa chan nhiam giit thung c6 dinh
vi tri trén tau (H.3.11).
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Hinh 8.11 Thiét bi dinh vi, giit chian thing

Céc dung cu hd trg dinh vi, giit chan thung dugc tiéu chudn héa va trang bi trén
tau. Hinh 3.11 gi6i thiéu cac vat dung thiét yéu nay dang c6 mit trén hau hét tau
cung nhém.

Hinh 3.13 gi6i thiéu véi ban doc céch giit chan thung trén boong bing cac thiét
bi chuyén dung dugc san xuit tai nudc ngoai.

So d6 c6 dinh thung trén boong nhd thiét bi chuyén dung néu trén cung cép
dugc trinh bay tai hinh 3.16.

Mot van dé cAn dugc quan tdm khi thiét k& 1a cdc két cdu phan khoang hang
thanh tung 6 nhd, goi la cdc cell cia khoang. M6t trong cdc giai phap da dugc su
dung dugc trinh bay tai hinh 3.17.

Tai hinh 3.17 k&t cdu d4nh dau bing s6 1 1a cdc dam ngang va doc phan 6
khoang hang. S6 2 tai hinh chi két man.

Hé thong khung ngian khoang chita thung dugc ché tao dang khung c6 dinh trén
boong hoic khung khong ¢ dinh. Khung c¢6 dinh duge trinh bay tai hinh 3.18, nguoc
lai tai hinh 3.19 khung 14p ghép ciing lam cung chic nang dugc trinh bay dé doi chiéu.
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Hinh 8.13 Gid thing trén boong

Container phai dugc x&p chong, tu thé thing diing. Trong moi trudng hop ching
budc container nham tranh di dich trong khai théac luén 1a diéu bat budc. Xép chong
va xé&p theo hang ngang container va c6 dinh container néu tai hinh 3.13.

Lash componesds

Hinh 3.14 C6 dinh container
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Hinh 3.15 Co cdu bdo vé cdc thung trén boong

=
=i

sy PR

i

Hinh 8.16 C6 dinh thung trén boong

Hinh 3.17 Phédn 6 cho khoang hang tau chd thang
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ong khung trén tau ché hang thung dang hoat dong.

So d6 a gi6i thiéu hé thong khung cing ndp ham hang co gdp dudc. Hinh b ciing hé
thong khung trén song ndp hAm c6 thé nhéc 1én, thdo ra. Hé thong c trinh bay thém

Hinh 3.18 Khung c6 dinh
két cau doc ddo, mang s6 2, vach ngin (thuc ra 1a khung) di dong.

Hinh 8.19 Khung ldp ghép

Hinh 3.20 trinh bay hé th
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Hinh 3.20
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Hinh 8.21

Phan 16n tau container khong trang bi cdu riéng. Trong nhiing trudng hop ay
tau phai st dung hé théng c4du by. Mot trong nhitng cdu bd, ho “con dé”, hinh déang
va cdu tao khong khac nhiéu néu so véi cdu tau duge gidi thiéu tai hinh 3.22. Nhiing
c4du nay cé sitc nang trong vong 30 =+ 35£ Tam vuon hay chiéu dai doan conson dén
40m.

Hinh 3.22 C4u bo chuyén béc do container
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Thiét k& tau ché hang thung
Thiét k& tau ché container theo thi tu sau:
1. Tinh chon kich thuéc so bo c¢6 tinh dén han ché kich thuéc do tuyén dudng

khai thaec.
o / o
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2. X4c dinh hé so6
3. Xac dinh so bo

Hinh 3.22 Chon kich thudc chinh

Cp trong quan hé vé6i s6 Froude v/\/gL

TEU

cong sudt mdy chinh dua vao d6 thi tai hinh 3.23
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0
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TEV x v
100

Hinh 3.23 Céong sudt mdy tau container trong tinh so bo

3. Tinh trong lugng vé thép, trang thiét bi, bubng mdy dua vao cac do thi 3.24,
3.25 dudi day.

15 /
—_— 10 o%
=5 o—"1
//U
0
0 25 50 75 100 125 150 175 200
L(B + H)/100
Hinh 3.24 Trong luong vo thép tau container
4 X X
s ° P ]
ge 2 X ] X | —
z _— KG = (1,005 — 0,000689L)D
1 /,
0
0 0 2 3 4 5 6 7 8 9 10
L x B/1000

Hinh 3.25 Trong luong trang thiét bi tau container
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5. X4c dinh lugng chiém nuéc
6. Kiém tra cong sudt mdy chinh nhim ddm bdo van téc khai thic dua vao céc
cong thic kinh nghiém

2,b | | [#]) [
2.0 Tow2chanvit | Lt
g " s —F
z|S el .
S L4 /ﬁg Tau 1 chén vit
05 45; KG = 5470
0 10 20 30 40 50 60 70 80 00 100
SHPAH000
Hinh 3.26 So bé xdc dinh cong sudt mdy chinh
BHP 140
1000 B }/
130 //
120 // y/
110 /1/ e
100 |- - — 39
90 : /l/ // //
- — 2
80 - L ,}/
70 ] [ 2
60 N // /'// ,// ,/
L
6 | |_—1 // / 24/
_— L .~
T 4.// // //
/’ '1
20 — | | —T | 1T 18
10 — T T —1 =
I I o, = | 12| 10
10 20 30 40 50 60 70
A/1000[LT]

Hinh 3.27 Céng suidt mdy chinh tau container tuy thujc
vao luong chiém nuoc va téc do thi tau
D

7. Tinh chiéu chim tau: d=———
Lx Bx Ch
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8. Kiém tra chiéu cao man kho Fb

9. Tinh trong lugng tau va trong tdm tau cho céc trudng hop: tau khong, tau day
tai, tau chay ballast.

10. Tinh kiém tra chidu cao tdm nghiéng ban diu GM ,

Tir so d6 néu trén day cé thé xay dung cdc thi tuc thiét k& khic nhau. Mot
trong nhiing vi du s dung cdch lam dang dé cap ban doc c6 thé tham khdo thiét k&
néu sau. Xdc dinh kich thudc chinh tau chd container sic ché 500 thung 407 viét la
500FEU, va 500TEU, khai thac ¢ van toéc v = 23HL/A. Trong luong trung binh
container 407¢ 20 tan, loai 20 12 t4n. Du kién bé tri ba chong conatiner chiéu cao
8ft hosc 8,5ft trén boong chinh. TAm hoat dong 10.000 hai 1y. Chu tau yéu cau su
dung tuabin hoi lam dong co chinh.

S6 TEU tuong duong: 500 x 2 + 500 = 1.500 TEU

Tu d6 thi 3.22 xdc dinh so bo: L,, = 2156m; B=30,5m; D= 16,5m.
Van toc tau v = 23 HL/h, d6i thanh 23 x 0,5144 = 11,8m/s

S6 Froude Fr=v/\/gL=11,8/,/9,81x215 = 0,258

T d6 thi xdc dinh Cz = £Fr) = 0,59

Cong sudt xéc dinh so bo: BHP = 40.000 HP

Xéc dinh trong lugng tau khong Wi, theo cac do thi néu trén:

Trong luong KG
Thép 9.300¢ 9,4m
Trang thiét bi 2.800¢ 14,1m
Budng méay 1,283¢ 7,8m
Cong 13,380¢
Dy trit 400¢
Tau khong 13.780¢
X4c dinh lugng chiém nuéc:
Tau khong 13.780¢
Container 207 6.000¢
Container 40f7 10.000¢
Nhién liéu 4.300¢
Thuiy tha doan, du tri 400¢
Lugng chi€m nuéc 34.480¢

Kiém tra lai cong sudt mdy chinh theo lugng chiém nuéc 34.480t va van toc tau
23 HL/h, hinh 3.27 : BHP = 27.000HP.

Nhan du trit cong sudt 25%, cong suat mdy chinh can thiét phai la:
1,25x27.000HP = 33.750HP
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Tinh lai trong lugng budng mdy, trong lugng tau khéong:

Trong lugng budng may 1.180¢
Nhién liéu 3.515¢
Trong lugng toan bo 33.595¢

Kiém tra lai cong sudt mdy chinh theo lugng chiém nudc 33.595t va van toc tau
23 HL/hA, hinh 3.27, sau khi nhan véi 1,25 sé nhan dugc: BHP = 32.500HP.
Nhién liéu gidm theo ti 16 gidm céng sudt may chinh, chi con lai 3.385t.
Lugng chiém nuéc tau: A = 30.080 + 3.385 = 33.465¢.
33465

Chiéu chim tau: d= =8,4m
1,025 x215x 30,5 % 0,59

Kiém tra chiéu cao tAm nghiéng ngang GM cuia tau:
GM = KM - KG
Chiéu cao trong tdm tau tinh theo bang sau:

Bédng 3.2 Tinh trong luong, trong tim tau

Trong luong Trong tam momen

) (m) (t-m)
Tau khoéng 13.680 10,2 139,540
Hang 16.000 14,2 227.200
Nhién liéu 3.358 6.1 20.650

Céac phan khac 400 8,3 3.320
T6ng cong 33.465 11,7 390.710

Bt - O L B’ _oeq 100
\Y% A/1,025

Hé s6 C;rtinh theo cong thic gan ding 0,937Cp -0,0122.
KB=0,564d=4,5m

GM = KM~ KG=(KB+ BM)- KG=1,0m
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Thiét k& dua vao tau miu

Thong s6 cdc tau néu sau c¢6 thé dung lam tai liéu tham khdo khi thiét ké.

Bdng 3.8 Tau container

Tén goi Tau cd nho Tau cd Ién

Chiéu dai toan bd, m 186 220
Chiéu dai gitia hai tru, m 177 206
Chiéu rong, m 23,8 29
Chiéu cao, m 16,6 16,5
Chiéu chim trung binh, m 9,64 10,4
Stic chd, DWT 14.600 24.124
Lugng chiém nuéc, T 22.080 33.700
Dung tich hdm 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 khéng, T 7.480 14.574
May chinh, kiéu Tua bin Tua bin
Cong suét may, HP 17.500 32.000
Van téc tau, HL/h 20,0 22,8
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Hinh 3.28a Tau container
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Hinh 3.30 B6 tri container trén tau chd hang thiung thiét ké chiu Au

Khac v6i cach tinh chon kich thuéc tau ché hang téng hop, tau ché thung can
dugc thiét k& dé ché du lugng thung, tinh bing TEU, nhu yéu cau song kich thuéc
khong duge qud 16n. Trude khi tinh chon cdc théng s6 chinh nh&t thiét phai xdc
dinh bang dé hoa ho#c céc cach tuong thich chiéu rong, chiéu dai hAm hang nhiam
bo tri dugec mot hodc nhiéu diy ngang, mot hodc nhiéu day doc cdc thung. Chiéu cao
tau cling dudc tinh todn so b nhim dadm bdo chat dugc mot hodc nhiéu chong
container trén tau. Néi cdch khéc, chiéu dai va chiéu rong hAm hang 1a bdi sb clha
chiéu dai va chiéu rong thung tiéu chudn (20’ va 8).

Thong s6 con lai lién quan dén sdc ché cta tau c6 thé tinh theo cdch sau.

DW=20n
trong d6 n - s6 thung tiéu chudn theo ISO, hoidc hiéu theo cich khéc 1a s6 TEU.
Hé so6 st dung deadweight tinh theo cong thiec:

now = 0,54 + 0,006 DW
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Cong thic trén pht hop cho tau ¢ DW= 5 + 25 x10° dwt.

Dung tich khoang hang dugc tinh trén co sé hé sé dung tich p = 2,2 + 2,4 m’/¢.

Két qua thong ké cdc tau dang st dung c6 thé dua ra nhu sau:

H B

Ty 1é: 2~ 1,60 + 1,85; £ _925+:30
T T

3.3 NHUNG TAU CHG HANG THUNG PA BUGC CHE TAO

1. Tau container Hakone Maru do Nhat Bdn dong

Chiéu dai 175,0m Chiéu réng
Chiéu cao man 15,5m Chiéu chim

Cong suét may chinh 27.800 HP Van toc khai thac
Deadweight 15.000 ¢

26,0m
9,5m
22,6 HL/h

Tau mot boong, sdu khoang hang. Budng may tau dat phia l4i.
Tau dugc thiét k& d& ché thung tiéu chudn 20’ (TEU) theo chudn ISO, kiéu IC
song c6 thé ché thung 40’ (FEU) kiéu IA cta ISO. Sdc ché cia tau 752 TEU. Trong
s6 thung nay 486 TEU bé tri trong cdc khoang, 266 TEU (chiém 35%) bo tri trén
boong. Phan giita tau ngudi ta sdp container thanh 7 hang ngang. Trén miéng ham
hang bé tri chin hang container. Theo chiéu doc va chiéu cao tién hanh bé tri cac

hang va chong theo so d6 sau.

Bdng 3.4
Khoang hang N° 1 N° 2 N° 3 N° 4 N° 5 N° 6
Hang 1 2 3 4 4 3
Chéng 4 5 6 6 6 3/4

S6 chong trén ndp ham hang : 2.
Tau c¢6 17 miéng ham hang.
B6 tri doc ctia tau duge trinh bay tai hinh 3.33.
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Hinh 8.85 Tau container hién dai

Mait cit ngang tau dugce gidi thiéu tai hinh 3.35 ti€p theo. Pay d6i tau cao
1690mm. Man d6i cia tau c6 chiéu rong méi man 3540mm. Céac két trong ddy doi,
man do6i, deeptank dudi khoang N°1, forepeak va afterpeak dung chia du tri cda tau
va nudc din. Téng dung tich cdc két chia du trit 3.370m°, chia ballast 6.770m°.

Tau container dong tai Viét Nam nam 2005-2006 c6 kich thuéc nhu sau:

Chiéu dai toan bo 184,1m

Chiéu dai gitta hai tru 171,94m

Chiéu rong 25,3m

Chiéu cao dén tweendeck 9,5m

Chiéu cao tinh dén boong chinh  13,5m

Lugng chi€m nuéc 30.830¢

Chiéu chim 9,9m

Cong suat mdy chinh 13.320kW/113rpm
Van t6c trang thdi ché day tai 19,8 HL/h

Van toc tau chay dudi ballast 20,2HL/h

TAm hoat dong 15.000 NM
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