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HIEU SUAT DAY CUA CHAN VIT VA CAC HE SO THWC NGHIEM
XAC PINH HIEU SUAT DAY CUA CHAN VIT
EFFICIENCY OF THE PROPELLER AND EXPERIMENTAL FACTORS FOR
DETERMINING THE PROPELLER EFFICIENCY

PGS.TS. NGUYEN HUY HAO
Khoa May tau bién, Truong DHHH Viét Nam

7om tit

Chén vit tau thiy duroc thiét ké dua trén co s6 céc két qua thik nghiém mé hinh chén vit
frong bé thik, trong do chén vit Iam viéc ma khong co sw chuyén dong cda mo hinh vo tau
& phia trude. Trong thure té khi chén vit Iam viéc sau thén tau, didu kién lam viéc sé khéc
xa so VO thir nghiém. Do vdy nqoai céc két qua thi nghiém, viéc xac dinh hiéu sudt chén
Vit cén phéi tinh dén céc yéu té anh hudng trong thuc té khai thac. Noi dung bai bdo gidi
thidu céc hé so thurc nghiém duoc su dung dé xéc dinh hidu suét cia chén vit trong thuc
té khai thac.

Abstract

The designing of shijp's propellers is based on practical results of the propeller model, in
which the propeller mode/ works without the motion of the ship hull mode/ forward. In fact,
when the propeller works behind the ship hull, its working condition differ from the
condition in the fowing tank. Because of this, it is necessary fo consider the influential
factors when delermining the efficiency of the propeller besides the experimental results.

The article infroduces experimental factors that are used for determining the propeller

efficiency in actual operation.
1. D3t van dé

Lwa chon va tinh toan thiét ké& chan vit 1a mot khau trong qua trinh thiét ké than tau thay va
hé dong luc clia con tau. Chan vit tau thdy dwoc thiét ké ddm béo tdéc dd yéu ciu clia tau twong
(rng v&i strc can da cho cla than tau.

Viéc tinh toan thiét ké chan vit dwoc dwa trén co s& thir nghiém mé hinh chan vit trong bé
ther. Thir nghiém md hinh chan vit dwoc tién hanh nhadm xac dinh cac ddc tinh quan trong cla
chan vit, trong d6 c6 hiéu suét chan vit. M6 hinh chan vit dwoc thir nghiém trong méi trwdng nwéc
tw do (Open Water Test), trong dé khong cé sw chuyén déng cia md hinh than tau & phia trwdc.

Trong khi d6, khi chan vit dwoc 1ap dat sau than tau dé tao ra lwc day tau chuyén dong, diéu
kién lam viéc clia chan vit lc nay da thay déi so v&i didu kién thtr nghiém, do vay hiéu suét cla
chan vit trong khai thac ciling khac so véi trong thlr nghiém & méi tredng nwéce tw do. Chinh vi vay
trong viéc xac dinh hiéu suét chan vit can phai hiéu chinh két qua thtr nghiém mé hinh bang cach
bb sung thém cac hé sé tinh toan thwc nghiém.

2. Hiéu suét day cta chan vit

Lién quan dén kha nang lam viéc clia chan vit ngwoi ta dwa ra ba khai niém vé hiéu suét chan
vit:

- Hiéu suét chan vit trong méi truong nuédc ty do m, la hiéu sudt chan vit dwoc xac dinh
bang th&r nghiém chan vit trong bé th(r md hinh & diéu kién khéng co6 vé tau chuyén déng phia

trwde [2]:
n = J (Kfp)m 2.1)
’ 27:'11(% im’ '
Trong doé:

J 1a ty s6 tién cla chan vit: /= (chi s6 m lién quan dé&n mé hinh chan vit);

/7/7 Y D’”
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(Krp)m V& (Kyp)m 1& hé s6 Iwc day va hé sb md men day clia mé hinh, Dy, la dwong kinh chan
vit md hinh (m).
- Hiéu suét chan vit khi lam viéc sau than tau n, 1a hiéu suat chén vit dwoc xac dinh khi chén
vit lam viéc & sau than tau, co ké dén anh hwéng clia dong chay réi sau than tau [2]:
7V,

= 2.2
1, 27,0, 22)

Voi: Ty la lwe day chan vit (N); M, 1&a m6 men chéan vit (Nm); v, 1a tbc do tién cla chan vit
(m/s); n, 1a toc dod quay cua chan vit (m|n ).

Hiéu suét chan vit con c6 thé biéu dién bang médi quan hé: Np = NR-No, VOI Mg 1a hiéu suét
quay twong déi.

- Hiéu suét day cta chan vit np 1a hiéu suét cong tac clia chan vit khi c6 k& dén &nh huéng
clia vo tau.

s Nw :’
Me Ney i N > Ny

Hinh 2.1. So' dé moi quan hé chén vjt — vo tau — mdy chinh
Theo so @6 mbi quan hé gitra chan vit — v tau — may chinh (hinh 2.1) thi hiéu suét dy cla
chan vit dwoc biéu dién bang biéu thirc:

V4
Np=—" (2.3)
,
O day: N, la cong suét nhan dwoc trén dé (moay o) chan vit sau tén hao trén dwdng

truc (kW);
N, la cong suét day cta chan vit (kW);
Nk la cong sudt kéo can thiét dé tau chuyén dong véi tbc do thiét ké v twong
(rng v&i strc can toan b6 Rr;
1s 1a hiéu suét dwong truc: ns = Neu/Ne;
np & hiéu suét chan vit: n, = Np/Noy;
nw 12 hiéu suét vé tau: ny = N/N,,.
Nhw vay biéu thirc hiéu suét day cla chan vit cé thé viét lai thanh:
Ne Ny /V
o= N, N, /v

Trong biéu thirc (2.4), no ¢6 duwoc nhe két qua thir nghiém mé hinh chan vit déng dang trong
moi truong nwéce tw do (khdng cé vo tau chuyén dong phia trwdc chan vit), con ng va ny 1a cac dai
lwong dwoc xac dinh khi chan vit lam viéc sau than tau co ké dén cac yéu tb twong tac gitra vo tau
va chan vit.

Khi d6, thay cac biéu thirc da biét cia hiéu suat quay twong dbi va hiéu suét vd tau vao biéu
thirc (2.4) ta dwoc:

=141, hay 17, =1,1,14 (2.4)

Np =N Mp-7 s (2.5)
w
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vGi t 4 hé s6 suy gidm lyc day, w 1a hé sé dong theo. Biéu thirc (2.5) chinh 1a phwong trinh téng
quat mé ta anh hwéng clia cac yéu td dén hiéu suat ddy cla chan vit
3. Cac hé sé thwe nghiém xac dinh hiéu suat day cta chan vijt

Cac yéu t6 anh hudng dén hiéu suét day cda chan vit trong phuong trinh téng quat duoc
xac dinh thong qua thwc nghiém hoac dwoc xay dwng bang phwong phap ly thuyét nira thuyc

nghiém.
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Hinh 3.1 Cac dwong cong thwr nghiém mé hinh chén vit trong mér/ trvong tw do [2]
3.7. Hiéu suét chén vit trong nwovc twr do

Hiéu suat chan vit trong nuwéc tw do n, dwoc xac dinh tir cac két qua thir nghiém mo hinh
chan vit dong dang vé mat hinh hoc v&i chéan vit that (hinh3.1).
3.2. Hiéu suét quay turrong doi

Hiéu suat quay twong déi nr dugc xac dinh nhe cac biéu thirc thwe nghiém cda Holtrop va
Mennem (1978) va Holtrop (1984):

- V&icac tau co mét chan vit:  7nz=0.9922 — 0.05908 Az/Ay + 0.07424 (Cp— 0.0225 Icb),

- V&icac tau hai chan vit: 1= 0.9737- 0.777 (Co— 0.0225 Icb) — 0.06325 H/D,

Trong d6: Icb 1a khoang cach tir gitba tau toi tam ndi cla tau, tinh theo phan tram cta chiéu
dai dwong nwoc thiét ké L,; A=A, 1a ti sé dién tich canh cla chan vit; A0 1a ti sb gilra bwdc va
duong kinh clia chan vit (ty s6 budc); C,1a hé sb lang tru cla tau: C, = A/AyLy, VGi A, Ay lan luot
la lwong chiém nwéc (m®) va dién tich swon gitka cia tau (m?).

Déi v&i cac tau nhd, hiéu suét quay twong dbi dwoc xac dinh theo cong thirc Helm (1980):

[W/ BW/
n,=0.826 + O.OIF + 0.027 +0.1C,,,

Voi: T 1a chiéu chim tau (m); By & chiéu rong duwong nuoc thiét ké (m); Cy la hé so dién
tich mat cat swon gitra tau (m?): Cy = Aw/BuwT.

Theo céc tinh toan thuwc nghiém cla Alte va Baur (1986) thi hiéu suat quay twong dbi co thé
Iéy nr= 7.00v&i cac tau mét chan vit, nz = 0.98 véi cac tau hai chan vit.

3.3. Hé s6 suy giam lirc diy

Hé sb suy giam lwc day #1a ham cla lwc ddy chan vit va strc can tau theo biéu thirc [2]:

7,- 4

7

Hé sb suy giam Iyc day 7thuong dugc xem Ia nhw nhau déi véi mo hinh va tau that, cho du
thanh phan strc cdn ma sat c6 nhivng khac biét nhat dinh. Hé sb suy gidm lwc ddy dwoc xac dinh
theo cac biéu thirc thywe nghiém sau:

Dbi v&i cac tau cd mdt chan vit:

- Theo tiéu chuan Hechscher: t = 0.5C, — 0.12, v&i cac tau hang; t = 0.77C, — 0.30, vdi cac
tau kéo.

r= hay 7,(-9=2%; (2.6)
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- Theo cbdng thirc cia Danckwardt: t = 0.5C, — 0.15, v&i cac tau hang.
- Theo phuwong phap “SSPA” clia Williams (1969): t = w(1.57 — 2.3 Cg/Cywp + 1.5 Cg), cho
cac tau hang.
- Theo cong thirc Holtrop va Mennen (1978):
t=0.001079 L/[B(1 — Cp)] + 1.0585BIL - 0.00524 — 0.1418D?(BT),
trong do: C, 1a hé sb lang tru clia tau; w 1a he sb dong theo; Cg la hé sb béo thé tich: Cg =
AIL.B.T; Cwp la hé so dién tich mat phang dwong nuwéc: Cywp = Ay/L.B, Ay la dién tich mat phang
dwong nuoc (mz); D la dwdng kinh chan vit (m).
Débi v&i cac tau hai chan vit:
- Theo cbéng thirc Hechscher: t = 0.5 C, — 0.18, v&i cac tau hang;
- Theo cong thirc Danckwardt cho cac tau hang: t = 0.52C, — 0.18;
- Theo céng thirc “SSPA” clia Williams (1969) cho céac tau hang:
t= w(1.67 — 2.3 Cg/Cyp + 1.5 Cp);

D
- Theo cdng thirc Holtrop va Mennen (1978): 7=0.325C —0.1885—
NBT

Théng thuwang, trong thiét ké ban dau kho co thé xac dinh hé s6 suy gidm luc day t dé co
hiéu suat vo tau toi wu nhat. Do vé,y, hé s suy giam lwc day t §é duoc xéc, dinh Sl b6 va sé duoc
tinh chon lai trén co s& gia tri hé sd dong theo sao cho hiéu suat vo tau la toi wu nhat.

Méi quan hé gitra hé sb suy giam lwc day va hé sd dong theo dwoc biéu dién théng qua
cbng thire thye nghiém sau [1]:

7-t=(71-w)f* % (2.7)
3.4. Hé sé dong theo

Dong theo dwoc hinh thanh b&i ba thanh phan:

- Dong theo do ma sat: Do c6 tinh nhét, van tbc clia dong chay so vai vé tau bi gidm tai lop
bao quanh vé tau, dan t&i c6 sy tach dong chay tai cac vung c6 d6 cong Ién cla vé tau (dac biét &
phia dudi tau);

- Dong theo do thé nang cua chét léng: Dong nudc chay qua than tau gay ra mét ap suat
tang lén xung quanh lai, tai noi dong nwdc thu hep lai. Dieu nay cé nghia la & khu vye nay van toc
cua nwdce chay qua than tau sé nhd hon van toc tau va sé lam xuat hién mot dong nuéc chuyén
dong vé phia trwéc.

- Dong theo do séng:

Tau tao ra mét méu song trén bé mat nwoc va cac hat nwoc & phia trén sé chuyén dong vé
phia trwédc theo quy dao clia no, trong d6 dinh séng sé lam tang hé s6 dong theo con chan séng sé
lam gidm no.

V&i cac tau c6 mot chan vit thong thudng, dong theo do ma sat dong vai tro cha yéu. Dong
theo do séng chi dang ké khi tri s6 Froude F, > 0.3 (theo Alte va Baur, 1986).

Gia tri hé sb dong theo trong thir nghiém ma hinh I&n hon so v&i tau thue do c6 16p bién va
sy tach dong twong doi Ion. Cac cong thire hiéu chinh da co gang khac phuc van de nay, tuy nhién
anh hwdng cua su tach dong khé co thé danh gia mot cach day du, do vay s€ gay ra sai so dang
ké. Chinh vi I& d6 sai sb khi lwa chon céng suét dong co chinh la kha 1&n vi mot phén tdn that
nang lwgng do dong theo sé dwgc bu lai bdi hoat dong ctia chéan vit. Tuy nhién sai s6 nay c6 thé
duoc hiéu chinh nho tiljh toan t6i wu moi quan hé gilra toc d0 quay va budc chan vit. Trong thiet
ké so bo ban dau, hé sb dong theo c6 thé dwoc xac dinh nhe cac cong thire tién nghiém.

Déi voi tau mot chan vit:

N . 1.6 16
- Theo cong thirc Schneekluth (1988): w= 056’,0.70. 7
I+— 10+—
7 Vs

- Cong thirc Kruger (1976): w = 0.75Cg— 0.24,
- Cbng thirc Heckscher: w = 0.7Cp — 0.7 cho céac tau hang; w = 0.77Cp— 0.28 cho cac tau kéo;
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- Coéng thirc Troost: w = 0.25 + 2.5(Cs— 0.6F cho cac tau hang, w = 0.5 Cs cho cac tau chuyén
tai.

- Coéng thirc Caldwel: w = Cp/3 + 0.07 cho cac tau kéo, v&i: 0.47 < C < 0.56

- Cong thirc Papmehl: w = 0,765 Cy. (A™°/D) - 0.7 (F,— 0.2)

3 s 1_1.50+(g+//) 3 o
1_(CP/CW;)2.[.T. 2 ; VoI ¢ la goc léch
(rad), r 1a géc nghiéng (rad), £1a la chiéu cao ctia dwéng tam truc so voi sdng day tau (m).

Débi v&i cac tau co hai chan vit:

- Cong thrc Kruger cho céac tau hang: w = 0.87Cg— 0.34;

- Coéng thirc Heckscher cho cac tau hang: w = 0.7Cp— 0.3,

- Coéng thirc Caldwel cho cac tau kéo: w = C5/3 + 0.03 v6i 0.47 < Cg < 0.56
4. Két luan

Trong phwong phap thiét ké chan vit bang Iy thuyét déng dang, hiéu suat chan vit dwoc
xac dinh bang thr nghiém mé hinh mé&i chi danh gia dwoc mirc d6 ton hao nang lwong khi chuyén
héa cdng suat nhan dwoc tr ddéng co chinh dén chéan vit ma chuwa t,inh dén sy twong tac gitra chan
vit va vo tau khi chan vit lam viéc sau than tau. S dung cac hé so thyc nghiém sé cho phép hiéu
chinh két qua thL’r nghiém mé hinh. Tuy nhién dé chinh xac cﬂg két qua con phu thubc vao viéc lya
chon cac hé so thuc nghiém c6 phu hop in dé}c diém tuyén hinh cUa, vé tau va chan vit hay
khong. Viéc xay duwng moi quan hé gilra cac yéu to anh hudng va hiéu suat chan vit co y nghia lon
khong chi vé mat thiét ké ma ca trong khai thac tau.
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. Cong thirc Telfer: w=

THIET KE HE THONG DIEU KHIEN RUA SACH TU DPONG BANG PLC CHO
BAU LOC NU'O'C TRONG HE THONG XU LY NU'O'C DAN CUA TAU BIEN
DESIGN AUTO CLEANING CONTROLLER PLC FOR WATER FILTER OF
BALLAST WATER TREATMENT SYSTEM ON THE SHIP
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Trirong BHHH Viét Nam
76m tit
76 chure Hang hai quéc 16 IMO dé théng qua coéng udc quic té vé kiém sodt quan ly
nuoe dén va cén nudc dan 2004, céng sé uoc cd hiéu e ndm 2016. Theo quy dinh cla
céng woc, tau phéi cé ké hoach trao doi nudc dan hodc hé thong xw Iy nudc dén dé trénh
Viéc nuwoc dan tré thanh phuong tién ar cﬁuyén cac loal thuy sinh gitka cac khu vire trén
thé gici. Céc béu loc duroc 18p ddt trong hé thong dé ngén ngtra sinh vét va céc can bén
trong nudc bién qua hé théng xu Iy véo céc két nudc dén tau. Pé qua trinh hoat déng
cla hé théng xuv ly nude dan duoc lién tuc va khdng phdi dung dé vé sinh bau loc, nhom
nghién ctiu da tinh todn va thiét ké bau loc lam sach tir déng cho hé thong. Béu loc nay
tr dong lam sach theo chu ky thoi gian va do chénh dp & duong vao va ra cda béu loc,
do vy béu loc co thé hoat dong trong mdt thoi gian dai ma khong cén gidm sét cia
nguor vén hanh. Tuwr do néng cao duwroc hiéu qua hoat dong va do tin cdy cia hé 1‘/70"/79.
Twr khoa.: Nude dén tau, bau loc.
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