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Tém tat
Ngay nay céc con tau déu cé xu huéng téng vé kich thudce va tée do tau, do vay dé rung cia
con tau da tré thanh van dé Ién khi thiét ké va déng tau. P6 rung quéa mirc phai duoc gidm
dé dem lai sw thodi méai cho céc thuyén vién khi lam viéc trén tau. Ngoai cac dnh hudéng tiéu
cure t6i con nguoi, d6 rung quéa mirc ¢ thé dan dén héng cac céu tric cda tau hodc lam cho
méy méc va thiét bj bi sw c6. Bai bao dé xuét mot sé giai phép dé trénh rung déng tau qua
murc khi thiét ké tau. Néu céc quy trinh don gidn dwoc tudn tha tét & giai doan thiét ké thi sé
trénh duroc viéc khdc phuc hay stra chiva & céc giai doan tiép theo khi déng tau. Phuong
ph&p phan tich dé rung dwa trén quy trinh phan tich phéan t& hitu han dé dw doén dé rung
va danh gia thiét ké chi tiét ban dau.
Twr khéa: D6 rung, phén ti hitu han, tau.
Abtract
Today the ships tend to increase in size and speed, so the vibration of the ship has become
a big problem when designing and building the ships. Excessive vibration must be reduced
to provide comfortable for seaferers. In addition to negative impacts on people, excessive
vibration can lead to damage to the structure of the ship or the failure of machinery and
equipment. The paper proposes some solutions to avoid excessive ship vibration when
designing ships. If simple processes are well adhered in design stage, it will avoid the big
repair at the next stage duiring building the ship. Vibration analysis method based on finite
element analysis process to predict vibration and evaluate the original detailed design.
Keywords: Vibration, finite element, ship.
1. Gi&i thiéu
Mét van dé khéng mong muén khi cdng nghé déng tau nhanh hon va nhe hon 1a tiéng 6n va do
rung ngay cang tang trong tau. D& dat dwoc loi nhuan khi dong tau trong thei gian ngan hon ma
khéng anh hwéng dén sw thodi mai va an toan khi lam viéc trén tau cta thuyén vién thi viéc kiém
soat tiéng 6n va rung dong can dworc thye hién & trén cac ciu trdc cha tau. Do cu tric tau phirc
tap, viéc kiém soat do rung chi dong la khong hiéu qua va rat tbn kem, con kiém soat d6 rung thu
dong nhw thém vat liéu glam chén chi cé hiéu qua & tan sb cao. Khi cau truc bi rung ciing co6 thé bi
hw hong nghiém trong do bién dang I&n va (rng suét doéng cao & tan sbé rung thap Tiéng 6n va do
rung & tan sb thap cting la nguyén nhan chinh dan dén sy kho chiu cho thuyen vién trén tau. Cac
phwong phap kiém soét thay thé dwoc cac nha déng tau va ky sw tap trung & dai tan sé thap. Rung
dong than tau cé thé dwoc phan loai thanh hai loai, rung dong toan bd va cuc bé. Béi véi rung dong
toan bd, cac dam cudia than tau rung I&n dé dap (rng véi su kich thich & cac vong quay nhét dinh cla
dong co chinh, chan vit va may phu hodc séng bién [1]. Rung cuc bd xay ra khi chi cé mot phan
neng clia cAu tric than tau la cong hu’o’ng [1,2]. Cong hucrng tai ché c6 thé dwoc xtr ly bang cach
stra d6i thanh phan cu trdc hodc bang céach thém thiét bi gidm chén. Tuy nhién, bién dang qua muc
cla than tau c6 nhiéu kha nang sé dén tw rung dong toan bo. Theo truyén thong, cac g|a| phap thu
dong nhw thém céc vat liéu hap thu, thay ddi cu truc,... da dwoc st dung dé giai quyét doé rung [1]
nhwng hiéu suét ctia nhirng gidi phap bi han ché dac biét khi rung & tan sb thap; Hién nay & Viét
Nam van chwa c6 mot nghién ctu cu thé nao vé dd rung cla tau khi thiét ké va déng méi. Do vay
bai bao gioi thiéu mot sb g|a| phap gidm rung trén tau trong cac g|a| doan thiét ké va déng méi tau
dap ung v&i IMO vé tiéu chuén dd rung dong. Trong bai bao tac g|a dé xuét hai g|a| phap glam rung
khi thiét ké va dong mo’| va giam rung tai ngudn va kiém soét truyén séng trong két cau cla tau.
2. Cac tiéu chuan vé dé rung
Tiéu chuén danh gia do rung dwoc chap nhan khi do dd rung cla tau trong cac thtr nghiém
trén bién da trién khai trong nhirng ndm gan day. Bang cach két hop cac tiéu chuan qudc té va trong
cobng nghiép, cac tiéu chuan vé doé rung duwgc chap nhan cho cac dbi twong sau:
- Gi&i han rung cho thuyén vién;
- Gi6i han rung déi véi cAu tric cua tau;
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- Gi¢i han rung cho may méc.

Tiéu chuan vé do rung thwong dwoc xac dinh theo théng sb k¥ thuat cda tau. Tiéu chuan vé
do rung thuc té dwoc chdp nhan dwa trén cac thong sé ky thuat clia tau va cla nha san xuét. Cac
tiéu chuan dwoc chap trong dai tan sé tir 0,5 + 80 (Hz). Tiéu chuén bj bénh do rung déng dwoc néu
trong bd luat gia tri d6 rung gay bénh cho con ngudi & dai tan sb tir 0,1 = 0,5 (Hz).

a. Tiéu chuén dé rung cho thuyén vién trén tau

Trong 1SO 6954 (1984) quy dinh cac tiéu chuan vé& dd rung dwoc chap nhan cho thuyén vién
khi lam viéc trén tau dwoc thodi mai va khéng cam thay kho chiu. Tiéu chuén ISO 6954 dwoc thé
hién nhw sau:

- Béi voi tirng gia tri tAn sé trong dai tr 1 + 5 (Hz) (theo chiéu doc, hodc ngang), gia tdc cé thé
chép nhan dwoc dwédi 126mm/s? va gia téc ¢ hai la trén 285 mm/s2.

- Béi véi tirng gia tri tAn sé trong dai tlr 5Hz tré 1&n (theo chiéu doc, ngang hodc doc), van téc
c6 thé chap nhan dwdi 4mm/s va van téc co hai la trén 9 mm/s.

Tiéu chuén vé do rung dong clia tau coi nhw mét diéu hoa don gian (tc 13, dinh ky tai mét
tan sb duy nhat). Cac tiéu chuan dwoc - ap dung dé dang cho viéc danh gia khi phan tich @9 rung.
Tuy nhién, sw rung dong cua tau trén bién la ngau nhién (n6 bao gdm tat ca cac tan sé thay vi & mot
tan s6 duy nhét). Lwu y réng tiéu chuan cla I1SO 6954 (1984) dua ra cac gia tri I&n nhat dwoc dung
dé didu chinh d6 rung cla tau trén bién.

ISO 6954 (2000) quy dinh tiéu chuén cho thuyén vién lién quan dén rung déng co khi ISO
6954 (1984) da dwoc slra dbi dé dwa ra cac yéu cau can thiét vé sy nhay cdm cla con ngudi khi
rung toan than. Cac dwdng déc tinh tan s cho biét d6 nhay cia con ngudi déi véi rung dong da tan
s6 & mot dai tan sb, phiu hop véi tan sé trong 1ISO 2631-2. ISO 6954 (2000) cung cap cac tiéu chuan
vé kha nang sinh hoat sw thodi mai clia thuyén vién trong dai tan tlr 1 + 80 (Hz) cho hai khu vuwc
khac nhau [1].

Béng 1. Giéi han tan sé theo I1SO 6954:2000 [3]

Phan cap khu vuwc
A B
mm/s? mm/s mm/s? mm/s
Gidi han trén 214 6 286 8
Gi¢i han dwéi 107 3 143 4

Ghi chu: Khu vire ndm gitra gidi han trén va dwéi vé dd rung dwoc chip nhan trén tau;
Phan loai khu vic: A: Budng & cho thuyén vién:;
B: Budng cho may mac.

b. Gi&i han rung cho két cau tau

Can tranh rung dong tau qua méc dé gigm nguy ... & o
co hw hdng két cdu cuc bd. Hw héng vé ciu tric nhw bi S ARSI
n&t do mai vi rung déng qua murc cé thé xay ra & céu trac
cuc bd, bao gbm két cdu dong co, bé dong co, budng
may l&i, cAu trac két, dng khai va cot radar. Thiét hai vé om/s B
két cAu do do rung qua murc thay dbi tuy theo chi tiét két
clu cuc bd, mirc rng suét thuc té, mat dd ng suét cuc
bd va tinh chat cta vat liéu cia cac két ciu. Do dé, gidi
han rung cta két cdu cuc bd dwoc st dung lam tham
chiéu dé gidm nguy co hu héng két cdu do qua murc rung
trong diéu kién hoat dong binh thuéng.

Hinh 1 cho thay gi¢i han dao dong dbi v&i cac két
cAu cuc bd bén dudi nguy co bj nirt do mai vi rung déng
thworng dwoc dw kién la thap, gidi han nay thwong dwoc s
ap dung trong nganh cong nghiép tau thay. Cac dudng ons IS fﬁ{( S
dam la giGi han rung dong doi voi két cau cuc bd. Trén ‘ A -/f,*}t S asey
5Hz, cac gi¢i han rung dwoc quy vé bién dé van toc va e Tinss %m0 e
dudi 5Hz quy vé vé dd dich chuyén. Cac rung déng két T e o
cau cuc bd dwoc quan tam khi tan so trén 5Hz. Cac gioi Hinh 1. Giéi han vé d6 rung [1]
han rung déng c6 thé dwgc chuyén doi thanh:
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- B6i voi méi gia tri Ion nhét (theo chiéu doc, ngang hoac doc), tir 1 + 5 (Hz), d6 dich chuyén
duwoc khuyén nghi dudi 1,0 mm va cé thé xay ra hw héng khi do dich chuyén trén 2,0 mm:;
-’D()i v&i méi gia tri I&n nhéat (theo chiéu doc, ngang hoéc,doc), tr 5Hz va cao hon, téc do dwoc
khuyén cao dwdi 30 mm/s va hw hdng cé thé xay ra khi van téc trén 60 mm/s.
2. Phan tich rung dong cua tau thay
Phintich

it hiru han
khi tu nhe i
<o

do
a Ly v méd men ‘:
S khdng cdin bing B
Két qua
oy Ap su3tbé mjtva hién th Kiém 2
lpe 6-do 2 P hudm
= bing dé thi clng buimg

S M Tinh todn md men vi
@ Iy kich thich
Hinh 2. Quy trinh phan tich dé rung cua tau thay [3]

Viéc thiét ké va déng moét con tau khong bi rung qua mirc van 1a mot mdi quan tam Ién, do
vay phai diéu tra than trong théng qua phan tich vé kha nang cltia cac van dé rung dong khi thiét ké
tau ban dau. Phan tich do rung véi xac dinh viéc thiét ké:

- C4u hinh dudi tau;

- Méy chinh;

- Hé théng truc va chan vit;

- Vj tri va cAu hinh cla cac cum két ciu chinh.

Két cu than tau bao gdm I&p vé ngoai va tat ca thanh phan bén trong dap &ng strc bén can
thiét dé thwc hién dwoc cac chirc néng thiét ké trong mai trworng bién du kién. Két ciu vé tau phan
¥ng nhw mét dam tw do (hai dau tw do) khi chiu tai trong dong. Rung ddng gay ra bdi hé théng dong
lwe chinh la ngudn tao ra rung dong tau phd bién. Sw rung dong tlr ngudn nay thé hién bang nhiéu
cach. Bong lwc tir hé théng truc dworc truyén dén than tau théng qua cac bé d&. Chan vit cling gay
ap lwc dao dbng trén bé mat than tau va rung déng trong cAu trac than tau. Cac dong co chinh va
phu c6 thé tryc tiép 1a nguyén nhan gay rung khi truyén lwc déng qua bé d& ctia chang. Phan lyc c6
thé gay ra rung déng clia dam v tau, ca bin, boong tau va cac két cdu khac, két cu cuc bo va thiét
bi. Khi xac dinh ngudn gdc gay rung, phai vé dwoc dai db cla tan sé kich thich bang cach xac dinh
sb dao dong trén vong quay cla truc. Cac kich thich khéng can bang thwdng 1 lwc va mé men cla
dong co chinh va phu trén cac tau 1ap dong co diesel thap tbc. Nha san xuét déng co thwdng cung
cép do 1o cha lwc va mo6 men nay. Rung ddng cuia két cau than tau cé thé cong hudng hodc khong
cong hwdng. Két cau than tau thuwong rung theo cac kiéu sau:

- Uén théng ding;

- Ubn ndm ngang;

- Rung theo chiéu doc;

- Két hop gilra cac ché do uén ngang va xoén, dac
biét la trong cac tau container.

So dd quy trinh phan tich dé rung dwoc trinh bay
trong Hinh 2. Quy trinh phan tich d¢ rung st¢r dung mé

Bt dau thiét ké ta £ 5
IR Thiét ké ban diu

Phan tich rung déng

Sira lai thiét ké

Thiét ké chi tiét

~

Mirc 46 rung so véi ~~_

i tiéu chuan ? —
hinh phan t& hiru han ba chiéu dwoc thwc hién trén toan T «Y;/
bd tau, bao gdm ca ca bin va hé théng dong lwc chinh
cla tau. Rung dong dwoc phan tich bao gém rung do i g phip Kb phuc
dao dong ty do va cudng burc. S L g

3. bé xuat mét sé giai phap giam rung cho tau thay aviidiadoss st

Viéc kiém soat d6 rung cla tau phai la mot phan
trong qua trinh thiét ké va dong tau, quy trinh nay bt ddu  Hinh 3. So dd khéc phuc rung déng
tw khi thiét ké dén khi th(r tau va dwgc chap nhan. Mot khi dong méi
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cach tiép can cé hé thdng dé kiém soat rung dong tai giai doan thiét ké va cac giai doan tiép theo
bao gdm cac bwdc: Lap ké hoach kiém soat d6 rung; xt ly cAu tric vo tau; xt ly chan vit; xt ly cac
ngudn co khi; tinh toan dap ng tan sé; cac giai phap khac phuc.

Phwong an kiém soat rung déng

Hai cach t|ep can co thé st dung de lap phwong an kiém soat do rung cla tau: tiép can
phwong phap vé quan Iy va phwong phap vé ky thuéat.

Phwong phap vé quan ly: Qua trinh kiém soat rung dong doi hdi phai co t6 chirc va quan ly
ré rang. Nha may dong tau phai chi dinh mét ngwdi quan ly vé kiém soat dd rung, ngwoi nay lam
viéc nhw mét cau ndi glua nhom thiét ke chuyén gia am thanh va nhém dam bao chét Iudng san
xuét. Néu phwong an kiém soat tiéng 6n ciling dwoc tién hanh thi nén cé moét nguwdi quan ly ca do
rung va tiéng on. Thiét ké rung dong am thanh la mot qua trinh 13p di l1ap lai; d6i khi phuo’ng phap
xtr ly d6 rung (va tleng on) co thé mau thuan vai gia thanh, khéi lwong va an toan. Ngudi quan ly vé
do rung sé giai quyet cac van dé mau thun cung voi quan ly dw an, ky st dw an, va nhom thiét ké
am thanh ho&c tw van am thanh. Trong qua trinh thiét k&, khi quy trinh phan tich rung déng lap lai
ngwoi quan ly do rung phai thwe hién cac cong viéc sau:

- Ngwoi quan ly dd rung phai tham gia vao viéc chon vat liéu, may méc, nha cung cép, va cac
nha thau phu:;

- Lich trinh dy kién nén dworc trién khai trong cac cudc hop danh gia thiét ké bén trong va bén
ngoai, phan tich, ban giao thiét ké, kiém tra qua trinh déng va thd nghiém:;

- Can chu y dac biét dén nhirng thay dbi Ié'n trong cau tric than tau cé tac dong dén hiéu tng
rung dong - &m thanh;

- Nha may déng tau can trién khai va gl thdng tin vé lich trinh/méc thoi gian thich hop va xac
dinh giao hang nhu trong hop déng ky két.

Phwong phap vé ky thuat: Phwong phap ky thuat cho phwong an kiém soat dd rung co thé
bao gdm nam giai doan sau:

- Danh gia thiét ké, dw doan do rung, lwa chon x ly ban dau khi thiét ké, giai doan thiét ké so
bd va theo hop dong;

- Stra dbi cac phwong phap x& ly rung trong thiét ké chi tiét;

- Xem xét cac tac dong phi a&m thanh;

- Thye hién x@ ly va danh gia;

- Thir tau va lam hd so.
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Hinh 4. Cdc giai doan ctia phwong an kiém sodt dé rung [4]

Giai doan 1: Gia dinh thiét ké dwoc lam tét sé dwoc dwa vao thiét ké tau trong giai doan dau.
Mot thiét ké tét bao gbm cac yéu cau can béng va can chinh, s dung may méc cé do rung tuwong
dbi thap, va c6 cac khe hé ctia chan vit,... Dy doan d6 rung chinh xac sé xac dinh cac khu vie rung
qua murc va céc ly do vat ly dbi véi cac mire d6 rung qua mirc. Theo két qua phan tich rung dong,
phwong phap xt ly rung chinh cé thé duwoc chon.
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Giai doan 2 va 3: Giai doan 2 va 3 bao gdm cac nghién ctru cac quan diém kinh té khi cac
phwong phap x& ly rung dwoc dé xuat va danh gia tr quan diém thuc té. Diéu nay bao gom chi phi
vat liéu, nhan cong, trong lweng, cac tac déng khong gian va dap ung bat ky yéu cau clia qui tac,
nhw trng suét va dd mai. Mot khi mau thuan cé thé xay ra hodc quan diém vé kinh té dwoc giai quyét,
tat ca cac giai phap k¥ thuat lién quan dén am thanh trong ban vé thi céng va thwc hién nhiéu lan dw
doan do rung dé dat dwoc két qua cudi clng.

Giai doan 4: Trong thoi gian dong tau, ngwoi thire hién phwong phap xt ly rung phai dwoc
hucrng dan dé tranh mach rung ngén trong cac hé théng dwoc Idp dan hdi hodc quén bdi keo cho
viéc x& ly gidm chan. T4t ca cac quy trinh can bang va chinh tam phai dwoc kiém soat chat lwong.

Giai doan 5: Giai doan cuéi cung trong viéc thwe hién ké hoach kiém soat do viéc do dd rung
thwe hién trong qua trinh déng va th& nghiém trén bién. Quy trinh do d6 rung va cac bao céo phai
phu hop véi hwéng dan cha dang kiém. Néu mét sb chd c6 dd rung hodc cong hwdng qua mirc cho
phép dwoc phat hién ra trong cac thir nghiém, thwc hién bién phap chan doan dd rung.

Kiém soat rung dong cho c4u tric tau cé thé dwoc phan loai thanh ba loai theo cac vij tri ap
dung k¥ thuat kiém soat: (a) Kiém soat rung tai nguén gay rung; (b) kiém soat truyén séng doc theo
cac duong truyén; va (c) kiém soat rung tai cac vi tri noi bi anh huéng. Kiém soat dé rung tai cac vi
tri bi anh hwéng rung co6 thé dat duwoc bang cach ap dung cac phwong phap kiém soat thu dong
truyén thong, nhw thém vat liéu gidm chan vao cAu tric hodc SLP dung cac bo cach ly rung dé ngan
rung déng dén thiét bj tai cac noi nhan dd rung. D6 rung tai nguén (tai cac vi tri 1ap dat dong co, may
phat dién) thuong dwoc diéu khién bang cach st dung cac bd cach ly rung (nhw gia treo may). N6
cling co the la dwoc kiém soat bang cach stra déi cau trac 1&p dat, vi qua trinh truyen nang lwong tw
mét ngudn rung da biét dén cau truc do n6 duoc kiém soat bang cach di chuyén vi tri 1ap ngudn.
Ngoai ra, rung dong trong cac cAu tric cla tau phirc tap cé thé dwoc kiém soat doc theo dweng di
clia truyén séng.

a. Kiém soat rung bang cach stra dbi cau tric bé cta dong co

Sw rung déng cac bé d& cta dong co do cac tac dong co khi gay ra chi yéu tr d6 cirng céu
tric bé d& cuc bd. Do d6, dong nang lwong tir modt dong co bi rung dén cAu tric tau co thé duwoc
kiém soéat bang cach stra déi d6 cirng (46 mém tai dau vao) clia cac ciu trdc d& cuc bd (térc 1a bé
ddng co) tai cac vi tri nguén.

A A N

(b)
Hinh 5. Cdc bién phdp stra cdu tric bé cua déng co’ dé giam rung

M6t vi du vé stra ddi cau tric clia bé d& dong dwoc dé xuat va duoc hién thi trong Hinh 5.
Trong Hinh 5a mcy réng bé ngang clia thanh d& tir 16 + 24 (mm). Trong Hinh 5b, hai tdm nhom day
10mm duwoc gan vao cac canh ctia thanh d& bé déng co dé tao thanh mét céu tric hinh hop. Trong
Hinh 5c, hai tAm dwoc gan trén duwéng giao nhau gitra thanh d& va dam cla bé dong co dé tao
thanh mot cAu trdc hinh tam giac. Hai tdm dwoc gén vao bé dong co' dé tao thanh mét cau trac hinh
tam giac ngwoc trong Hinh 5d.

Tét ca sra dbi trén s& khong hiéu qua & tan sb thap dwéi 63Hz do d6 rung cé buéc séng dai
& dai tan sb thap. Khi tn sé tang, cac cau tric dwoc stva tréd nén hiéu qua hon. Két qua stra & Hinh
5b 13 hiéu qua nhét cho ca hai diém kich thich va trwdng hop kich thich thoi diém. Két qua stra &
Hinh 5d c6 hiéu suat kiém soat tét & tAn sé trén 80Hz. Hiéu suat kiém soat dd rung clia stra ddi trong
Hinh 5a va 5c it hiéu qua hon. Tuy nhién, cac ké hoach stra dbi nay sé hiéu qua hon néu stra ddi
cAu truc dwoc mé rong dén toan bd nhip ctia ddng co. Cac két qua dwoc trinh bay & day cho thay
viéc truyén do rung tr may méc vao ciu trdc tau coé thé 1a gidm béng cach thiét k& phu hop hodc
béng cach stra dbi ciu tric d& cuc bd trong tau.
b. Kiém soat sw truyén séng trong cac cau tric tau

Khi cac stra dbi cau tric tai vi tri ngudn (d6ng co) dé kiém soat rung dong clia cac cau truc la
khong hiéu qua & tan sb rat thap Ngoai ra phwong phap kiém soat thu dong truyén thédng nhw thém
gidm chan ciing khéng hiéu qua trong dai tan sb thap.
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Viéc kiém soat rung cha dong déi véi cac
chu trdc tau la phtc tap, khéng hiéu qua, tbn
kém. Nguyén nhan do c6 nhiéu dwdng truyén
séng va cac loai séng khac nhau lai duwgc cdng
lai trong cac cAu tric tau. Bién phap hiéu qua
duoc dé xuat & day la st dung bién phap chan
séng lan truyén dwoc tim thay trong cac céu tric
khung suwon b tri khong déu dé kiém soat sy lan
truyén rung dong trong tau cau tric & tan sbé thap.
S lan truyén séng trong cac cAu truc tau do may
mac kich thich vao ciu truc tao ra cac song dai
truyén trong dam I&n cé d6 cirng cao. Két qua 1a,
s lan truyén rung dong trong cAu trdc tau cach xa
ngudn (tr budng may) co thé dwoc kiém soat néu
sy truyén séng trong cac chum chinh c6 thé bj 1am
cho suy gidm. Hon niva, cac két cau chinh cta tau
(vi du: keel, dam,...) dwoc gia cd bang cac khung
vong véi cac khodng bang nhau. Viéc chén s lan
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== hinh 4¢

¥ hioh4d

e Tirwevre bchi surm

Ire tic dgng lam dich chuyén (Nm)

10 )

Tién 56 (Hz)

Hinh 6. Két qua do d6 rung véi cdc céu tric

khéc nhau [2]

truyén séng trong cau tric tau dat dwoc bang cach lap d&t khung vong cach nhau khéng déu.
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Hinh 7. Chdn séng bang cdc khung bé tri khéng déu [2]

4. Do thir nghiém doé rung tau khi thir nghiém trén bién
Qué trinh thir nghiém va do dé rung duoc tién hanh trén tau ch® hoa c,:hé'tl YN YEOSU. Tau duwoc
dong tai nha may déng tau Pha Rirng, né dwoc gidm sat vé do rung tir khi thiét ké cho dén khi déng hoan

thién. D6 rung dong clia tau dwoc do trong qua trinh tau chay thir dwéng dai trén bién.

Béng 2. Céc théng sé cua tau YN YEOSU

— Khoang 1
------- Khoang 3
»»»»» Khoang 5

Khoang 7

200 250

Cac thong sé cua tau YN YEOSU
A s . . Hanshin, Al o
Chiéu dai 109,45 m May chinh LHA6L-187 Chéan vit Loai co dinh
Chiéu rong 18,2 m Cong suét 2942 kW Sé canh 4 canh
D6 sdu moén 8,75 m vong quay 193 rpm DPuwong kinh 3,57m

Diéu kién do: day tai, tau chay & toc do tdi da;
Thiét bi do dd rung: loai VB8201HA, dwoc str dung dé do do rung trén tau.
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Bang 3. Gia tri do dé rung dwoc & cdc vi tri khdac nhau trén tau

Mtrc do rung Gi&i han

No Vi tri do Herong Tan sb Van téc cho Vi tri

o phép

(Hz) (mm/s) (mm/s)

1 | WHEEL HOUSE V 19,125 0,852 9,0
2 | ON NAV.BRI.DK(P) L 14,500 5,802 NAV.BRI.

\Y 9,625 4,188 150 DECK

L 9,625 2,008 '
3 | ON NAV.BRI.DK(S) v 9.625 7.327
4 | C/ENG.DA ROOM \Y 9,625 0,846
5 | CAPT. DA ROOM V 19,250 1,248 90
6 | 2NP/ENG \Y 9,625 1,573 ’ “C” DECK
7 | 2NP/OFF V 9,625 3,563
8 | AFT WALL V 9,625 2,920 30.0
9 | FRONT WALL FUNNEL L 9,625 2,277 '
10 | 1ST/ENG DAY ROOM V 12,875 0,770
11 | CHIEF OFF. DAY ROOM V 19,375 1,021 “B” DECK
12 | SAILER(A) \Y 9,625 1,900 9,0
13 | PILOT V 12,875 0,717
14 | BOSUN ROOM \Y 9,750 0,898
15 | EXPOSED DK (FR.13) (P) v 9,625 1,807 300
16 | EXPOSED DK (FR.13) (S) v 9,625 3,344 ' “A” DECK
17 | CARGO CONT ROOM V 12,875 0,629
18 | MESS ROOM \Y 9,625 4,089 90
19 | LAUNDERY V 9,625 1,274 ’
20 | ENG. CONT ROOM \Y 19,375 2,650
21 | E/R SPACE (FWD) V 12,875 0,706 UPPER DECK
22 | STEER GEAR ROOM V 9,625 2,548
23 | E/R SPACE (FWD) \Y 9,625 0,896
24 | FR.20 (P) V 9,625 5,252
25 | FR.20(S) V 9,625 4,410 30,0 PARTIAL DECK
26 | E/R SPACE (AFT) V 9,625 1,737
27 | E/IR SPACE (FWD) V 12,875 0,820
28 | E/R SPACE (AFT) V 9,625 1,912 FLOOR DECK
29 | COMPASS DECK V 9,625 10,986 15,0 COMP. DECK
30 | LIFE BOAT DECK V 9,625 2,485 “B” DECK
31 | MOORING AREA V 9,625 5,267 300 UPPER DECK
32 | PARTIAL DK (FWD) V 9,625 0,163 ' PARTIAL DECK
33 | PUMP ROOM V 12,750 0,567 P/P ROOM

Két qua do cho thay cac gia tri do dd rung déu nam trong pham vi cho phép dép trng dwoc tiéu
chuén ISO 6954.
5. Két luan
T céc tiéu chuan vé d6 rung dong dbi vai tau thiy tac gia da dwa ra cac gidi phap dé giam
rung dong trén tau thay ti khi trién khai thiét ké cho dén khi déng hoan thién tau vé&i muc dich gidm
duoc cac chi phi va thdi gian phat sinh sau khi tau déng xong néu phat hién mét sé vi tri c6 do rung
vwot qua mirc cho phép.
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