140-129 Yoo 4 o louid 14 0,9 1393 jus ()0 SuilSo wIigo Alxo

i3 ele aslinle

=
1 3 = i
OV 0 S0 wiigo = 5
=fany
mme.modares.ac.ir uﬁ;“/./“a%,

NG9 T3 NbaTTy GBOL > Sl 9T olpo 9 Ko g od Wb
S by 9y oS4 b f959 0

4 . 3 . . 2 . «1 .
03l 55! padl 3l & SlesS Gruasans Sl pae gl ol st Ly s

39,0l g, olKuiily «Slo wdigs ¢ybbil -1

deog)l ¢ dwog)l sirio ol (Sl wiige bl -2

Sgpmbiag ol oKl ( SPlKe (wiipe wliwl =3

duog)l cdpog)l ixino 8L (Sl pwdige i)l gl )8 (ggomitils -4
akbarzad@ut.ac.ir 3619995161 ., sesuo ogymls™

sMiSa Ao eyl
BYe 290 Llegdge (S I gbyten (Seelizdgyh )by Sl 2 fager e g 12 capd 2 o] (smdge LS 5 (550 Y 356 b5 gy dlis
St g ey 1S 5 T oy Gl Sie &Y S Slacsy oo cal 5 dlige o & b SHISG ol e HR s D
Sl SbglS 5 sl ooy (igty Jaluog b (ol (clod )6 5 4 (el 55, dael b elaglh e Saliydg 3T aalllos stz ot B itnk

1393 55,5 10 teyls s 4l))

IS 5 o gbgyion (h o | Jlow (5 5 s 51135 ] > L e &0 ool 55 3,90 S5 s Sl 3 by

il (B5) 5 Ogmar S50 o7 (5335 gy el 0 (02 2000 5 500 5l slael b gl 3 Ly 5 Ty 0l “jﬁ:ﬁ
2 s o I 25 (i b (GiS) s o S 50 s S ol o )] iliSTy @) oy sl Sl s S
e 4 w3 0 s (Gildins gl sl 0 (Byme () o> il (slacunS sl ol 5 00l S8 isda)hm SBS daw i 5 hed
oS g i b o3 izmen am3 g ISy Ty gy el 51 )50 a1 508 (2S00 g S e gl L ales 4 150 12 oy

2315 o IS e 5 iy s s b S0 P il ydote B

Blowing and suction effect on drag and lift coefficients for viscous
incompressible flows over hydrofoils by power-law preconditioning method

Pooria Akbarzadeh?, Iraj Mirzaee2, Mohammad Hassan Kayhanis, Ebrahim Akbarzadeh#

1- Mechanical Engineering, Shahrood University, Shahrood, Iran

2- Mechanical Engineering, Urmia University of Technology, Urmia, Iran
3- Mechanical Engineering, Shahrood University, Shahrood, Iran

4- Mechanical Engineering, Urmia University of Technology, Urmia, Iran
*P.0.B. 3619995161 Shahrood, Iran. akbarzad@ut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Effect of boundary layer and its local separation on lift and drag coefficients, especially in the
Received 07 September 2013 analysis of hydrodynamic behavior of hydrofoils is considered as an interesting subject for fluid
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X - mechanics researchers. Boundary layer control methods to increase the lift coefficient and reduce
Available Online 31 May 2014

the drag coefficient, are very common. Aerodynamic study of flows at low Reynolds to special

K ; applications such as micro unmanned underwater vehicles, underwater robots and explorers are
eywords: X . . . . . .
Boundary layer interested. For this reason in this study, the effect of fluid blowing and suction through upper
Flow control surface of hydrofoils on flow control, lift and drag coefficients for flow under Re =500 and
Blowing and suction Re=2000 are investigated. Jameson’s finite volume method and power-law preconditioning
Liftcoefficient =~ method for analyzing viscous incompressible flows are presented. To control the boundary layer a
Power-law preconditioning method . . X R o
jet with a width of 2.5% of chord length is placed on hydrofoil’s upper surface and results for
different blowing (suction) parameters are introduced. Results show that, blowing far from
leading edge at low blowing angel and perpendicular suction far from leading edge increase the
lift coefficient. Also blowing with law velocity ratio and suction with large velocity ratio, has the
better impact on increasing lift coefficient.
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3- High lift airfoil
4- Preconditioning method
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1- Flow control
2- Vortex Generating Jet (VGJ)
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1- Power-law preconditioning method
2- Unmanned Underwater Vehicles (UUV)
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