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NGHIEN CUU VE HE THONG MAY LAI CHAN VIT TAU THUY
A STUDY ON RUDDERPROPELLER SYSTEM ON SHIP
Vieong Durc Phict, Dao Minh Quan?, Bui Vin Diing®
123 Truong Pai hoc Hang hai Viet Nam
phucdtt@gmail.com, quandhhhh@gmail.com, buivandungkd@gmail.com
Tom tait: Su két hop giita hé chdan vit dcfy tau voi ’hé may ldijdu dang duoc st dung rong rdi trén
cdc tau cong trinh, tau dich vu, tau qudn su...Hé thong nay thé hién tinh wu viét hon so voi cdac hé
chdn vit va hé ldi tau riéng biét trén cdc tau hang. Bai bao gidi thiéu hé may ldi chan vit hién dai hién
nay dang duoc trang bi trén tau dich vu, tau céng trinh,... nhu tau dich vu dau khi PSV 3300 dwoc

dong tai Nha may dong tau Ha Long.

Tir khéa: Lai chan vit, hé thong 1ai, ché dé 1ai tau thuy, seri SRP hang SCHOTTEL.

Chi sé phan logi:2.1

Abstract: The combination of propeller system and steeringear system is being widely used in the
construcction ships, service vessels, military ships... This system represents superiority than the
separate propeller system and separate steeringear system on cargo ships.

The article introduces the rudderpropeller that is equipped on the service, construction ships
such as PSV 3300 ship. This system was built at Ha Long.

Keywords: Rudderpropeller, rudder system, stearinggear mode, the SCHOTTEL SRP.

Classification number: 2.1

1. Gigi thiéu

Trén hau hét cac tau hang, h¢ dong luc
day tau thuong st dung dong co diesel lai
chan vit. Véi loai tau nay thi dé thay ddi tc
dd cua tau nguoi ta st dung chan vit cé budc
¢ dinh véi diesel ¢o thay ddi toc do hodc su
dung chan vit c¢6 budc thay doi véi diesel
khong thay ddi téc do, hodc két hop ca hai hé
trén. Pé diéu khién tau theo chiéu tién hay
chiéu 1ui, nguoi ta sit dung diesel co dao
chiéu quay hodc sir dung diesel khong dao
chiéu quay két hop dao chiéu quay & li hop.
Con dé diéu khién huéng tau thi st dung hé
thong lai riéng biét tach roi véi hé day tau
noi trén.

Trén cac tau quan sy, tau dich vy, tau
cong trinh, do yéu cau tinh co dong cao, yéu
cAu cau triic gon nhe hon nén céc loai tau nay
thudng trang bi hé théng két hop ca phan hé
chan vit day tau véi hé didu khién lai tau,
dugc goi la hé lai chan vit (con cé tén lai
15ng), tirc 1a tau khong trang bi banh 1ai ma
banh 141 dang nay chinh la chéan vit hay con
goi 14 chan vit c¢6 bau xoay 360°.

Hinh 1 thé hién hé thdng lai chan vit
hang SCHOTTEL. Hé théng nay duoc cong
nhan trén toan thé gii nhu 1a hé théng dong

lai chan vit dién hinh. Puoc Josef Becker,
nguoi sang lap tap doan SCHOTTEL ngay
nay, phat trién va ché tao vao nim 1950, nd
nhanh chéng chinh phuc thé gigi trong cong
nghiép dong tau hién dai.

Hé théng nay thuc hién két hop ca tao
lyc day tau va diéu khién huéng tau. Hé
théng phat trién khong nging, hién nay cong
Suit 1én dén 6.190 kW di cho phép hién dai
héa trén cho mot loat cac tau.

2. Cau triic chung va hoat dong cia
hé lai chan vit hang SCHOTTEL][1] caa
tau PSV 3300

2.1. Gi6i thiéu chung

Tau PSV 3300 thudc seri tau lam cong
tac dich vu phuc vu linh vuc dau khi, 13 loai
tau dich vu cap khéng han ché, phuc vu san
xuat dau khi xa bo va dan khoan. Tau dong
theo thiét ké cua tap doan DAMEN - Ha
Lan, duogc thi cong lap dit tai nha may dong
tau Ha Long thudc Tong cong ty Coéng
nghiép tau thuy Viét Nam. Tau duoc trang bi
day du cac thiét bi va cac hé théng véi cac
tinh nang hién dai phuc vu cho viéc hoat
dong dai ngay trén bién.
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Hinh 1. Hé théng lai chan vit hang Schottel

Tau duoc trang bi bén may phat dién,
mdi may co dién ap 690V, cong suit 1360
kW. Tau khong trang bi may chinh (ME) lai
chan vit va khong trang bi banh 14i, ma h¢
dong luc dé day tau va diéu khién lai tau 1a
cac dong co dién lai chan vit cua héng
SCHOTTEL (Cong hoa Lién bang Dtic). Hé
théng bao gdm hai chan vit dién phia miii
cong suit moi dong co 1a 1500 kW va hai
dong co lai chan vit chinh ddy tau phia sau.
Hé diéu khién l4i tau dwoc hoat dong bang
viéc diéu khién xoay 10ng chan vit chinh cta
tau con dugc goi 1a hé 1ai 16ng. Phuong phap
diéu khién cac dong co quay chan vit dé day
tau va cac dong co diéu khién xoay 16ng dé
1ai tau dé duoc str dung cac bo bién ddi tan sb
cong suat 1on. Hé thong c6 thé diéu khién tai
chd (budng may lai - SGR); budng diéu
khién may (ECR); budng lai phia trudc; tai
budng lai phia sau.

Trong khuon khé bai bao céc tac gia chi
gi6i thiéu tong quan nguyén 1y lam viéc cia
hé thdng may lai chan vit cta tau.

2.2. Ciu tric h¢ chan vit chinh va h¢ 1ai
10ng chén vit
Trén hinh 3 14 so d6 khdi chirc nang tong
quat ctia h¢ may 1ai chan vit tau PSV 3300.
Day 1a hé thong sir dung may 14i chan vit hay
con goi 1a h¢ théng lai léng, dong co thuc
hién 14 loai dong co dién khong ddng bo 16 to
16ng soc duoc diéu khién bang cac hé thong
bién tan cong sudt 16n.

Hinh 2. Tay diéu khién da hwéng cia hé thng.

Tau dugc trang bj gdbm hai hé chan vit
twong tu nhau dat hai bén man la man trai va
man phai. Mdi chan vit chinh dugc quay
bé‘mg mot dong co dién, mdi léng chan vit
dugc quay béng ba dong co dién lai dong
truc. Piéu khlen cac dong co dién nay cling
1a cac bo bién tan cong suit.

Hé thong duoc diéu khién tai ba khu vuc:
Diéu khién tir xa tai budng lai phia trudc va
phia sau; diéu khién tir xa tai budng diéu
khién may va diéu khién tai chd tai budng
may lai.
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Hinh 3. So @6 khéi chirc ning hé may lai chén vit tau PSV 3300,

Hé théng may lai chan vit trén dugc két
nbi voi hé thdng 1ai tu dong (AP: Autopilot)
va hé théng on dinh dong vi tri tau (DP:
Dynamic Positioning ) va ciing duoc két ndi
v6i hé thong chi bao goc quay cua ldng va
tbc d0 quay cua chan vit. Bé diéu khién hé
thdng chi can tac dong vao tay diéu khién da
hudng (Hinh 2).

3. Cac ché @) hoat dong ciia hé diéu

khién
3.1. Ché a9 lai don gian (Non-Follow-

up) q s

Ché d6 nay c6 thé thuc hién diéu khién
tai ba khu vuc 1a buong 1ai phia trudc va phia
sau (W/H); budng dicéu khién may; budng
may lai (SGR). Tin hiéu diéu khién dugc dua
tryc tiép dén khdi trung tim diéu khién tai
budng may lai, tin hiéu duoc xir Iy sau d6
dua dén didu khién hé bién tin cong suat
(Hinh 3).
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3.2. Ché d9 1ai Lip (Follow-up)
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Ché d6 nay chi diéu khién tai budng lai
phia truéc va phia sau. Tin hiéu tir tay diéu
khién 14i 1dp dwoc dwa dén khéi (5) trén hinh
2, day l1a khdi diéu khién s CAN-DCM ciia
trung tdm diéu khién. Tai ddy tin hiéu diéu
khién dugc so sanh voi tin hiéu phan hoi tir
khéi (1) trén hinh 4, sau xt 1y, tin hiéu tiép
tuc dua qua khéi khuéch dai (3) sau d6 dén
diéu khién hé thong bién tan (4).

3.3. Ché d9 li ty dong

Ché do nay tin hi¢u dat duoc so sanh véi
tin hiéu phan hoi tir la ban ctia hé thong 14i ty
dong trén hinh 3 dua ra tin hiéu do 1éch
hudéng (khong trinh bay trong bai bdo nay).
Tin hi€éu do léch hudng s€ so sdnh voi tin
hiéu phan hoi tir 16ng l4i dua vé va sau khi
xtr 1y, tin hiéu s& dua dén khdi diéu khién
trung tim nhu cac ché do 1ai don gian va lai
1ap.

3.4. Ché
(TILLER)

'Ché do nay dugc diéu khién tir can diéu
khién TILLER, tin hiéu diéu khién s€ dua
deén diéu khién song song ca hai may phai va
trai. Moi hoat dong tuong tu cac ché do trén.

3.5. Ché d9 6n dinh ddng vi tri tau (DP)

Day l1a ché do tu dong on dinh vi tri tau
c6 két hop hé thong 1ai véi mét sO h¢ thong
khac nhu hé ’théng chan vit mii, hé thong
neo, to1, h¢ thong dinh vi GPS...

H¢ thong 14i dugc hoat dong & ché do tu
dong di€u khién dé di¢u khién 6n dinh tau tai
mot vi tri khi ¢6 tac dong cta cac nhiéu nhu
song, gi6, dong chay.

3.6. Hinh anh thé hién qua trinh diéu
dong

Trong qua trinh hoat dong téc do cua
chan vit, s6 luong chan vit, huéng cua chan

dd diéu Kkhién dong bd
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vit s& tac dong dén vi tri, huéng va téc do cua
tau.

4. Két luan

Bai bao di giéi thiéu tong quan chung vé
hé diéu khién tau trong d6 c6 hé théng day
tau va hé thong diéu khién hudng tau. Bai
béo ciing di téng két, tom tit va giodi thiéu co
ban dugc toan bd ciu triic chung cling nhu
hoat dong cua hé théng lai chan vit hang
SCHOTTEL (CH Lién bang btrc), day 1a hé
théng do ban than tic gia cung tham gia lap
dat, dau ndi, van hanh trén tau dich vu dau
khi PSV 3300 cung véi Nha may dong tau
Ha Long.
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Hinh 5. Piéu khién tau tién.

Hinh 6. Piéu khién tau 0i.
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Hinh 8. Biéu khién tau Ui sang tréi.
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Hinh 9. Piéu khién tau tién sang trai cé ding
ca chan vit miii.

Hé nay c6 nhitng wu diém vuot troi sau:
Kha nang co dong toi da, hiéu qua toi uu,
hoat dong kinh te, lap dat tiet kiém khong
gian, bao tri don gian, d¢ tin cay cao, do an
mon va rung dong duoc toi wu hoa, thict ké
chac chan, tich hgp vai hé chan vit c6 dinh
hoac chan vit bién buscd
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