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Tém tat

Trong bai bao nay, véi viéc phat trién thuat toan cida phwong phap phan t bién tac gia gidi
thiéu phuwong phép tinh toan mé phdng tdi hoi xadm thue cuc by 3D trong may thuy luc canh
d&n huwéng truc trén co sé tinh toan tui hoi tai céc bén kinh tru khac nhau. Két qua tinh toan
duwoc so sénh véi két qué nghién ctru thuc nghiém va bdng phan mém Fluent.

Abstract

In this paper, a BEM numerical method is carried out to estimate the dimension of a 3D

partial cavitations in the axial tubomachine that bases on the calculation from every 2D

profiles at a different calculaty radius. The simulation result was compared with the other

experimental studies and calculation by Fluent soft in the case of steady cavitations.
1. Gi&i thiéu

V6i nhiéu phwong phap khac nhau, céc tac gia da cong bd kha nhiéu két qua vé van dé

xac dinh tui hoi xam thye cuc b trén hydrofoils va nhirng nhitng van dé lién quan nhw diém bét
dau tach thanh, diém déng hay nguyén nhan va tbc dé dong chay nguoc. Cac tac gia dién hinh
nhu Kinnas & Fine, 1990; Brewer, 1995; de Lange & de Bruin, 1998...nh{rng nam gén day cac tac
gid da tap trung vao md phdng tinh bat én dinh cua tdi hoi nhw Yoshinori Saito, Ichiro Nakamori va
Toshiaki lkohagi, 2003...Nhwng rat it tdc gid d& cap toi loai xdm thwc cuc bd trén cénh
tubomachines vi van dé chia lwéi va diéu kién bién kha phirc tap. O’ ndi dung bai bao nay tac gia
gidi thiéu phwong phap xac dinh tui hoi 3D trén canh tubomachines nhwng trén nén tang cua viéc
tinh toan cho céc foil, cac két qua dugc so sanh véi thwe nghiém va phan mém Fluent.

2. N6i dung phwong phap

Xuét phat tir viéc thiét ké ché tao canh may thiy lwc canh dan bao gio ciing tién hanh trén
mot sd profil sdp xép tlr chan canh t&i dinh canh sau d6 véi xau cac profil nay lai dé dwoc bién
dang canh that. 0] day viéc xac dinh tui hoi trén cuc bd trén canh tubomachines dwgc dwa trén
nguyén tac d6 nghia la ta di xac dinh ti hoi cuc bd trén tirng profil theo cac mat try khac nhau sau
dé khi xau canh ta dong th&i xau ca profil kém véi tii hoi twong (ng. Dé thé hién ré phwong phap
ta xem hinh vé sau:

Hinh 1. So’ 46 phwrong phap xéc dinh tdi hoi xam thuc
cuc bé trén banh cdng tac may thuy lwe canh dan.
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(1): Ct banh cong tac (propeller) b&i cac mat tru khac nhau rdi dai phang ta sé duoc cac day
profil.

(2): Tién hanh tinh toan tai hoi xam thyc cuc b trén teng profil theo cac ban kinh tru khac
nhau. Chuong trinh tinh toan & day day dwoc viét bang ngdn nglr lap trinh Fortran dwa trén
phwong phap phan t&r bién (xem muc 3).

(3): Xau céc profil kem ca tui hoi sé cho ta hinh &nh cénh that va ca bién dang tui hoi trén
canh.

3. Xac dinh tai hoi theo BEM

3.1. M hinh tinh toan va cédc diéu kién

Trong do: y
U..: Van téc dong & xa vé cung
o goc tan
3 UE' i
I: chiéu dai tlii ho Pt ,
D: diém tach thanh
L: diém déng Hinh 2. M6 hinh bai toén.

Céc gia tri &p suat nam trong ving tdi hoi théa man diéu kién ap suét bang ap suat bao
hoa cua chat Iéng.

Diéu kién déng cua tdi hoi la: h(l,6) =0 Q)
Trong do:

h: chiéu cao tui hoi

|: chiéu dai tai hoi

o: s6 xam thuc

P = Pon
7" Lo @
2 o0

P..: &p suét & xa vo cling
Pun: Ap suét hoi béo hoa cia chét 1éng
p: khéi lugng riéng ctia chét Iéng

U..: van tbc ctia dong & xa vo cling

3.2. Két qua va so séanh

Bang 1: Két qua tinh toan trén profil NACA 66 (MOD).

c I/lc C.
Caculation | 0.956250 0.3625 0.69387
Experiment 0.91 0.36 0.670
PCPAN 1.10998 0.35976 0.78551
PCJIET 1.10998 0.36024 0.75817
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Hinh 3. Hé s6 phan bé dp suét va kich thuéc
tui hoi xam thuee trén canh NACA 66(MOD) véi o= 0.91; a= 4°

4. Tinh toan cu thé cho mau chan vit
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Hinh 4. M&u chén vit tinh todn.

Can chu y Vviéc xac dinh cac gia tri sb xam thuwe (o)) tai cac mat try khac nhau.
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Hinh 5. D6 sau cda 1 profil trong mét vong quay.
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Psi = Pa+vhi )

h =H —r+r.sin%\/2(1TOSai) (5)
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Tinh toan bang phan mém Fluent

(1)

H' (2)

Hinh 6. Tinh toan truec tiép banh céng téc bang Fluent.

(1): Xay dwng propeller bang Gambit.

(2): Tao khéng gian tinh toan (1/4 propeller), chia lwdi, dat diéu kién va tinh toan.

Mot sé két qua tinh toan sé

Vo ‘ « Tinhtoan
] —ox o Fluent

d/D

-+

Hinh 7. Thé hién phan dién tich canh bj xam thurc.

Tap chi Khoa hoc Céng nghé Hang hai Sé 21 - 01/2010 50



CHUC MUNG NAM MO1 2010

Hinh 8. Tdi hoi trén foil gﬁnh tai cdc vi tri Hinh 9. Xay dwng kich thwée 3D
|éch nhau 60", tai hoi xam thuwc trén canh tai vj tri 00.

Két qua thwe nghiém va so sanh

pressure
5357E+04
4.224E+04
3081E+04
1.958E+04
8.262E+03
-3.085E+03
-1438E+04
-2572E+04
-3704E404
-4837E+04
-5.970E+04
71026404
82356404
-9.367E+04
-1.050E+05

Hinh 10. Vung xam thuc (theo két qua thwe nghiém vatinh toan sé).
4. Két luan

Bai bao dwa ra mot gidi phap xac dinh tli hoi xam thwe cuc bd trong banh cong tac tw viéc
giai quyét trén tleng profil va tinh toan trwc tiép cho bai toan 3D bang phan mén Fluent. Cac két
qua c6 thé két hop v&i cac nha thiét k& may thuy lwc canh dan dé Iwa chon trworng hop téi wu tir
cac mau thiét ké ...
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