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TOM TAT

Danh giad déc tinh thdy déng cua mét
chan vit can phéi dwa trén déc trung hinh hoc
clia chan vijt va cac thdng sé phéng doan
truéc. Dua trén méu chén vit thay néi dia
hién dang st dung & Tp. H& Chi Minh, bai
béao dwa ra phwong phap xdy dung md hinh
3D cua chén vit ter di liéu toa d6 diém trong
khéng gian ba chiéu cia né, c6 duoc bang
thiét bj quét bién dang khéng tiép xuc. T d6

tién hanh khdo sét dic trung hinh hoc cia
chan vjt théng qua mé hinh 3D quét, dong
thoi duwa ra céc phén tich vé déc tinh thiy
doéng cda chan vit. Cac két qua phan tich thu
duroc trong bai viét c6 thé duoc sirdung lam
gia tri tham khdo cho céac két qug mé phdng
sé déc tinh thidy dong cda chan vit, cdng nhw
cac két qua thuc nghiém trén mé hinh thu
nhé cda chan vit thuc té.

Ter khéa: Quét khong tiép xic, déc tinh thdy dong cda chan vit, d&c tring hinh hoc cua

chan vit.
1. TONG QUAN

Chén vit dung cho cac phuong tién thuy noi
dia thuong duogc thiét ké, ché tao dua trén céc
chuan thiét ké phd bién cua chan vit nhu chuan
Wageninen B, chuan Japanese AU, chuan Gawn,
chuan KCA, chuan Newton-Rader...

Dua trén cac chuén thiét ké trén, cac dac tinh
thuy dong cua chan vit dd duoc nha san xuét thir
nghiém va cong b nén viéc lra chon chan vit va
hé thdng diy hoan toan c6 thé tién hanh d& dang
véi do tin cay cao.

Tuy vay, do yéu cau cao vé théng sé hinh
hoc ciia mdi chuan thiét ké nén chi phi san xuét
cua cac dong chan vit theo chuan s& cao va chi
phu hop cho mét sé it dong phuong tién thay noi
dia. Thyc t& ¢ Viét nam cho thay phan l6n

phuong tién thuy ndi dia st dung cac dong chan
vit duoc ché tao biang phuong phap duc, gia cong
truyén thong dé giam chi phi. Diéu ndy din dén
viéc tinh chon dic tinh hoat déng cua chan vit cho
hé thong day hién tai chu yéu dwa vao vao cac dd
thi tham khao da dugc nghién ctru. Hinh 1 dudi
day 1a mét dong chan vit ba canh duong kinh 400
mm trong nude ma nhom sir dung dé khao sat.
Dé danh gia dwoc tdt dic tinh thuy dong cua
mau chan vit thuc t& nhu Hinh 1 thi viéc khao sat
hinh hoc 1a budc quan trong dau tién can tién
hanh. Tiép theo, trén co s& hinh hoc khao sat hozc
s0 sanh vai cac chuan thiét ké chan vit hién co dé
tim tuong quan va phong doan dic tinh theo
chuan thiét ké gan nhét; hoic xay dung mé phong
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tinh toén s dic tinh theo cac diéu kién hoat dong
khac nhau.

Hinh 1. Chan vit phuong tién thiy ndi dia ¢& nho

Bai viét nay tap trung vao hudng sb hoa
chan vit dya trén phuong phéap do khong tiép xtc,
tir d6 danh gia dac tinh thay dong ctia chéan vit.
Phuong thic s6 hoa di dwoc tac gia 4p dung cho
chong chong khi cua may bay khoéng nguoi lai
[1], va cho chong chong khi cua thuyén Tuét khi
ba chd ngdi [2], tir d6 dura ra cac gia tri tham khao
cho lya chon hé thong ddy ciing nhu thong sb
hinh hoc phu hop cho chan vit tau.

2. PAC TRUNG HINH HQOC CUA CHAN
VIT

Chan vit ¢6 nhiéu ching loai khac nhau:
chan vit budc cb dinh, chan vit bién budc, ...
nhung tat ca chan vit déu ¢ nhimg dic trung hinh
hoc co ban chung dé phuc vu cho nhu cau tinh
toan va st dung [3].

MJi chan vit ¢6 hai mat thay dong hoc
chinh. Mt hudng vao than tau goi la mat hat, mat
huéng vé phia sau tau goi 13 mit dap. Thong
thuong, chan vit quay theo chidu kim dong ho khi
nhin vao mit trude. Giao tuyén caa mat trude va
mat sau goi la duong giao canh chan vit, bién
trudc 1a mép dan, bién sau 1a mép thoat [4][5].

Céc thong sb dic trung vé hinh hoc ciia chan
vit 1a: duong kinh chan vit (D), sé canh cua chan

vit (2), ti s6 budc hinh hoc (P) va duong kinh caa
chan vit (D), ti s6 giira dién tich trai phang cua
canh (AE) va dién tich tat ca cac canh (AO, voi
AO = D2/4).

Buéc hinh hoc ciia chan vit duoc dinh nghia
Ia khoang céch tién cua mot diém trén cénh khi
nd xoay dung mdt vong quanh truc xoay cua chan
vit. Bugc hinh hoc thuong phan bé theo ti sé giita
vi tri ban kinh xét (r) vai ban kinh cua chén vit
(R). Va budc hinh hoc tai vi tri 0.7R thuong duoc
chon 1a budc hinh hoc dac trung cua chan vit [5].

Néu cit canh cua chan vit theo vi tri ban kinh
(r) rdi trai phang s& thu dwoc bién dang hinh hoc
ctia phan tir canh cia chan vit (xem Hinh 2).

-
it

Hinh 2. Bién dang canh ctia chén vit tau thuy noi dia
tai vi tri 0.7R sau khi trai phang

Theo do,

- 0 1a g6c gitra mat phang xoay cua chan vit
v6i duong thang ndi diém dau (LE) va diém cudi
(TE) cua phan ti canh.

- ¢ 1a chiéu dai day cung cua phan tir canh.
Tai vi tri ban kinh xét (r), méi quan hé giira budc
hinh hoc (Pr) va goc 6 duoc thé hién bai biéu
thuc: Pr = 2nr.tan(0)

- a la khoang cach tir diém LE dén duong
khai trién caa chan vit (xem Hinh 3).

- b la khoang cach tir diém LE dén vi tri ma
& d6 bién dang cua phan tir canh dat bé day cuc
dai (xem Hinh 2).

- t1a bé day 16n nhat ciia bién dang caa phan
tur cdnh cua chan vit tai vi tri ban kinh xét.
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Nhu d4 trinh bay & phan trén, chan vit dugc
thiét ké va ché tao theo dung chuan s& tuan thu
cac quy dinh V& kich thudc. Bang 1 duéi day 1a
quy dinh vé kich thudc cho chan vit ba canh theo
chuin Wageningen B (trong d6 Ar, Br 14 hai hing
sb x4c dinh tir quan hé vai ti 6 t/D).

Trén thyc té, do yéu cau vé chi phi va voi
nhu cau rat 16n vé chan vit phuong tién thiy noi
dia cho thi trudng trong nuwdc nén viéc san xuat
chan vit ¢ trong nuéc phan 16n dua trén céac
khudn mau sin c6. Phuong phap ché tao chan vit
chu yéu ciia cic co s¢ san xuat chan vit ¢ Viét
Nam 1a phuong phap dac. Pa s6 san pham la chan
vit bugc ¢b dinh co tir ba dén bdn canh, dugc ché
tao tir dong thau. Chan vit gang va thép thuong
chiém ti Ié thap, va thuong duoc san xuét theo
don dat hang. Chét lwong chan vit phu thugc vao
tay nghé, céng nghé dac dua trén kinh nghiém
mau chan vit da pho bién [6]. Diéu nay dan dén
viéc xac dinh cac dac tinh hoat dong caa chan vit
con nhiéu han ché. Va nhu ciu danh gia dic trung
hinh hoc cta chén vit danh cho phuong tién thuy
noi dia hién dang str dung & trong nudce 13 can
thiét. N6 1a co s¢ cho phép lua chon dung hé
thdng ddy cua tau dé tang hiéu qua hoat dong cua
chan vit va giam chi phi van hanh.

O céc phan tiép theo bai viét s& trinh bay
phuong phéap khao sat bién dang khéng tiép xuc
cling véi cac két qua bién dang khao sét caa chan
vit tau thay noi dia; danh gia twong quan hinh hoc
cua chan vit khao sat véi cac chuan chan vit hién
c0; va sau cung la cac gia tri dic trung hinh hoc
cua chan vit khao sat.

Hinh 3. Buong bao cua chan vit tau thay noi dia sau
khi trai phing trén mat phing Oyz

Bang 1. Thong s6 kich thudc ciia chan vit ba
canh theo chuan Wageningen B [5]

r/lR ¢ 7 aje bjec t{D=A,—B,Z
D Ag/do e —
A By
0.2 1.633 0.616 0,350 0.0526 0.0040
0.3 1.832 0.611 0,350 0.0464 0.0035
0.4 2.000 0.599  0.350  0.0402 0.0030
0.5 2.120 0.583  0.355  0.0340 0.0025
0.6 2.186 0.558  0.389  0.0278 0.0020
0.7 2.168 0526 0442  0.0216 0.0015
0.8 2127 0481 0478  0.0154 0.0010
0.9 1.657 0400 0.500  0.0092 0.0005

1.0 0.000 0.000  0.000  0.0030 (.0000
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3.PHUONG PHAP KHAO SAT BIEN DANG
CHAN VIT BANG MAY QUET LASER

3.1. Giéi thigu vai nét vé may quét NextEngine
3D Scanner

Day 14 loai may quét c6 thé bat duogc cac ddi
tuwong voi day di mau sic vai do chinh xac cao.
May c6 tich hop phan mém ScanStudio HD, c6
thé xuit dir liéu quét ra dudi dang STL, OBJ,
VRML, XYZ va mét s6 dinh dang khéc.

May c6 thé xuat ra céc file dit liéu mo hinh
3D dudi dang cac phan mém thiét ké théng dung
nhu: SolidWords, 3ds Max... St dung céng cu
trong ScanStudio CAD Tools nhanh chéng tao
file anh bé mat hoac sir dung RapidWorks dé xay
dung céc file solid. Pdng thoi ¢6 thé in cac mo
hinh bang cac may in 3D nhu: Dimension, 3D
Systems, zCorp, Objet...[7].

3.2. Quy trinh quét sir dung may quét
NextEngine 3D Scanner

May quét NextEngine 3D Scanner dugc
diéu khién boi phan mém ScanStudio HD phién
ban 1.3.2. Do 6, mudn str dung méy quét thi phai
c6 may tinh két néi véi may quét dé diéu khién
quy trinh quét. Truéc khi quét can diéu chinh
nhiing théng sé phti hop véi vat thé quét. Sau khi
quét, ta thu dwoc dit liéu cia mot hodc nhiéu mat
quét. Mdi mat quét la théng sé 3D cua vat thé
nhin & cac géc nhin khac nhau. Bé co dugc mot
mau 3D hoan chinh, ta tién hanh cac budc: align,
buff, fuse, trim. Két qua cudi cung la mot file
point-cloud chura dir liéu toa do cac diém cua vat
thé trong khdng gian.

3.3. Xir li dam may diém quét

Di liéu dam may diém c6 duoc sau khi quét
chua ¢6 vi tri trong hé truc trong khong gian
thuan tién cho viéc tinh toan. Do d6 can phai xac
dinh nhitng thanh phan truc toa do va géc toa do
true khi xir 1i dir liéu. C6 thé ung dung Matlab
cling véi cac phép bién ddi hinh hoc trong khéng
gian [8] voi ma tran diém 14 tap hop dam may
diém quét dé chuyén doi truc xoay cua chan vit

vé truc Ox, duong khai trién cua chan vit la
duong thang di qua gdc toa do.

Sau khi c6 két qua dam may diém trén, bang
viéc ap dung thuat toan loc cac diém thudc vi tri
ban kinh xét, roi tién hanh trai phang s& tim dugc
bién dang canh cua chan vit 6 vi tri ban kinh nay
cling vai c&c thong sb hinh hoc dic trung cho bién
dang nhu da trinh bay & muc 2.

4. PAC TRUNG HINH HQOC CUA CHAN
VIT PUONG THUY NOI PIA PUONG
KINH 400 MM, BA CANH HIEN CO

Chan vit ma tac gia chon dé khao sét I chan
vit ba canh bang dong, duong kinh 400 mm (xem
Hinh 1) hién c6 ¢ bo mon Tau thuy, Truong Dai
hoc Bach khoa.

Hinh 4 va Hinh 5 thé hién két qua hinh hoc
cua mot 1a canh cua chan vit trén giao dién cua
may quét va dang tap hop dam may diém quét sau
khi dugc xir Iy loc diém tai ting vi tri ban kinh tir
015R dén 0.98R.

- B

-
e —
[T S - EN . e T R EIT T S S— ]

Hinh 4. Mé hinh 3D ctia mat |4 canh cua chan vit
khao sét trén giao dién dd hoa cua may quét
Trén co so tap hop diém quét cua ting vi tri

ban kinh, dic tinh hinh hoc cua bién dang 14 canh
cua chan vit ¢d thé duoc xac dinh dé dang nhu két
qua trinh bay cho bién dang tai vi tri 70% ban
kinh ¢ Hinh 2.
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Hinh 5. Tap hop diém tai tirng vi tri ban kinh cia
chan vit khao sat
Hinh 6 va Hinh 7 dudi day 1an luot thé hién
phan b cua ti sb P/D va ti s6 ¢/D theo vi tri ban
kinh (r/R) cua chén vit khao sét.
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Hinh 6. Phan bd P/D theo r/R cua chan vit khao sét
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Hinh 7. Phan bd ¢/D theo r/R cua chan vit khao sat

Tir c4c két qua dua ra & trén, chan vit khao
st c6 cac dic trung vé hinh hoc nhu sau:

- buong kinh (D) 1a 400 mm (15.75 in)
-Sélacanh (2) 123
- Ti s6 P/D dic trung tai 0.7R 12 0.9

- Buéc hinh hoc trung binh (Pmean) la 335.5
mm (13.21 in)

-Tisb Ae/Ao 120.3

5. PANH GIA KET QUA PAC TRUNG
HINH HQOC CUA CHAN VIT THUY NOI
PIA KHAO SAT

Tir két qua dac trung hinh hoc ciia mau chan
vit thuy noi dia khao sat dugc & muc 4, tac gia
nhan thiy su tuong dong & mét sb tiéu chi voi
chan vit duoc thiét ké theo chuan Wageningen
B3.60. Cuy thé, hinh 8~10 dudi day thé hién su so
sanh vé& hinh hoc véi chuan Wageningen B theo
ba tiéu chi lan luot 14 ti s6 (¢/D).(Z/AE/AO); ti s6
alc; ti s6 b/c (xem Bang 1).
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Hinh 8. So sanh dac trung hinh hoc véi chuan
Wageningen B theo ti s6 (¢/D).(Z/AE/AQ)
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Hinh 10. So sanh dic trung hinh hoc vé6i chudn
Wageningen B theo ti s6 b/c
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Vé mat hinh hoc cua chan vit khao sat gin
giéng mau Wageningen B3.60 ddi vai ti s (¢/D).
(ZIAEIAo) Va ti s6 a/c 1a trong d6i. DO Vi ti 6
bic thi ¢6 su sai léch Ion vé gia tri nhung dang
phan b thi gidng nhau. Diéu nay c6 thé duoc ly
giai do ki thuat ché tao cua chan vit khao sat bang
phuong phap duc va gia cong truyén thong nén
phan b bé day cua canh chan vit khong hoan
toan dugc kiém sét chinh xac theo thiét ké.

Diéu nay c6 thé dan dén su khac biét trong
dac tinh hoat dong caa chan vit so véi dac tinh
hoat dong cuia chan vit theo chuan Wageningen B
véi ciing cac thong sb hinh hoc (bang 6.6, trang
106 cua tai liéu [5]). Va do do, viéc xac dinh dac
trung hinh hoc cua chan vit thay ndi dia khao sat
mot mat giGp hoan thién ban v& thiét ké chan vit
trong hd so thiét ké cua tau, mat khac dua trén
hinh hoc 3D cua chan vit khao sat hoan toan co
thé ché tao chan vit dong dang (d4p tng tuong
dong ti s6 P/D va ti s6 Ae/Ao) Véi ti 1& thu nho
cua chan vit nay dé phat trién thuc nghiém dic
tinh hoat dong, dong thoi c6 thé phat trién cac mo
hinh tinh toan s mé phong hoat dong cua chan
vit khao sat. Cac hudng phét trién nay s& duoc
trinh bay trong cac bai viét tiép theo.

6. KET LUAN

Bai bao dwa ra phwong phap khao sat bién
dang vat thé dya trén cach quét bién dang khéng
tiép xdc va ap dung phuong phap nay vao chan
vit thiy néi dia nham tao ra dit liéu 3D tir chan
vit thuc té phuc vu cho khao sat dic tinh hinh hoc

cua chan vit. Ttr do, xt i dit liéu va dua ra nhitng
phong doan vé dic tinh 1am viéc ciia chan vit, 1am
tham khao cho viéc lya chon chén vit va hé théng
day cua tau, ciing nhu cho cac khao st thuc
nghiém trén chan vit sau nay.

Ap dung phwong phap d& xuat cho mau chan
vit thuy ndi dia ba canh c6 duong kinh 400 mm
1a mot minh hoa dién hinh. Két qua thu dwoc vé
dic trung hinh hoc cua chan vit khao sat tir viéc
ap dung phuong phap nay khi so sanh voi chuan
thiét ké Wageningen B tuy khong thé hién duoc
su dé)ng dang vé mat hinh hoc nhung cho théy
tinh kha thi cua viéc trién khai phwong phap dé
xuit cho cac mau chan vit khac hién dung phd
bién trong nuéc.

Véi ddc trung hinh hoc ¢6 dugc cua chan vit
khao sét, viéc thiét ké cai tién huong dén tdi vu
dac tinh hoat dong caa chan vit hién c6 hoan toan
c6 thé thuc hién. Hon nita, dua vao hinh hoc c6
duoc nay, hoan toan c6 thé thiét ké va ché tao mot
chan vit thu nho cua chan vit thuc té dap ung
tuong dong ti s6 P/D va ti s6 Ae/Ao dé huéng dén
khao sat thuc nghiém dic tinh hoat dong ctia chan
vit voi hdm nuée, dong thoi phét trién cac mo
hinh tinh toan sé dic tinh hoat dong cua chan vit
khao sat. Bay ciing chinh 1a cac dinh huéng phét
trién sap t6i cua két qua trinh bay trong bai viét
nay.

Loi cdm on: Nghién cizu ndy duoc tai tro
bdi Dai hoc Quoc gia Thanh pho Hé Chi Minh
(PHOG-HCM) trong khudn kho de tai ma so
B2015-20-01.
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Geometry features and performance

characteristics of an

propeller

e Ngo Khanh Hieu
e Le Tat Hien

Inland marine

Faculty of Transportation Engineering, Ho Chi Minh City University of Technology, VNU-

HCM

ABSTRACT

Review performance characteristics of a
marine propeller should be based on its
geometric properties and the design
standard of marine propeller. Based on an
inland ship propeller which is currently widely
used in the Ho Chi Minh city, the article
provides a method of building a 3D model of
this propeller from its coordinate data points
obtained by a laser scanning devices. Then
surveying the geometric characteristics of

the marine propeller through 3D scanning,
and making comparisons with the marine
propeller manufacturing standards in the
world in order to estimate the operating
characteristics of this marine propeller. The
analysis results obtained in the article can be
used as a reference value for the simulation
results of the characteristics of this insland
marine propeller, as well as the experimental
results on a miniature model of this propeller.

Keywords: laser scanner, hydrodynamics of ship propeller, geometry of marine propeller.
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