174-163 Yoo 4 o )loabs (16 095 1395 ju5 (30 Suilo (w iy dlxo

gy ele dolinle =
—b;
< . -Eh i
OV 0 Sl  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

R e 0 0 (I ol Ol p diwgy 9 419 9 (e Jlw Ob 2 ST S0 (qw)
I

3..\3.4.&55.4.‘& EEYFIEN ‘30:&&..“,53 daal Rver ‘*2‘;1593 ALAJéJ:MI ‘1"_'.@_‘“ Gaolaans

O e 5 ol (Sl puoige 038l (bl lid S ggreiils -1

O 25 olSls (Kl pige 225l Lol =2

O e oSzl (S lSe puigee oSl bl =3
afnajafi@ut.ac.irc 11365-4563 _zuy 590 (s

S dlio SleMb!

3 S ilie s s Sl 5yl aey 20 g0 5 bl (Bras 5yl lie & g ixto i Sl (S gy S gy e
b dms o plosl I Sl (595 2 ccshogly <8 o5l opguoty s JSh L oS 09 50 51 308 (slaceey (o sladiged (520 1;32‘}\5 (1)3 jﬁ’;
Ol 29290 sLad ) (b )13, g8 enloiie (e ey Sl galugy (19 g Ol 23 & byl gl B pledlo 4 arg 1305 5,5 28 ol 5 4
WS g ady) e Slooys 5 (o3l belen 5550 5l 525 ey S oS cal 53 3l IS ST oy 3 Slas I e gy 5 Al Ol k5
A o bt Lo b 5250 alKtilog] slaosls b gulis duglio | g sl s oS 200 Sy 4 ()05 )35 by ) 55 e
Ol cunlio dhol s (sl (225 By [l odlitl b o canl 0033y (So3le 3 39290 Gl g 0 3 Jlw ol (&S Aede Cans 08>
e 5 gbys ol s aslsl )3 355 o dlas Mo 1oyd 10 3gus )3 baoyis (Slawl (glicS e L2alS b )b g g i Glxio Sl ol
SWlasl (ial5 b il & 55,8 dasMo g oy Cilisen (slo o3 sl ddyy 3 Sg5 Caow slroyis > Shasl j 36 W] s d“:&
Oelegyy

ol glySiwl (gdn o ulps il eslitl b o 5 i b (I 4ler bl o gl coles 0 o)l (S oyis j3 b ye adgl 65l &
s 35 b (B g yuss gy A3 o i ol s (] 00 )S dunlie Clxis Aol yus 5l WSU s b (W Gl Ol s ol
o plp ol s ol 0391 lomins alold i b )] w9, alite

Numerical investigation on the effect of fluid flow between the impeller and the
casing on disk friction for a centrifugal pump
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Pumps consume about 20% of whole electricity power in the world. Centrifugal pump is one of the
Received 28 December 2015 most common pumps that works by the transfer of angular momentum to the fluid. The behavior of such
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- - ) a fluid flow in the side chamber may affect the pump performance. The side chamber is defined by the
Available Online 16 April 2016

free space between the fixed (pump casing) and the rotating (pump impeller) parts. Steady, fully 3D
computations of the Reynolds-averaged Navier-Stokes equations using a commercial CFD code are

K ds: . o . . A . .

sz?fzgsm pump conducted in order to study the flow field in the whole pump including both side chambers. Numerical
Hub side chamber results are validated by comparison with the existing experiments. The impact of fluid flow in hub and
giFSS friction shroud side chambers with the volute is investigated qualitatively by using 2D stream lines. Evaluation

of the empirical equations shows that the frictional torque may be decreased more than 10%, by using
the proper gap size. Considering this situation, the changes in the flow pattern and the value of power
loss resulting from friction in hub and shroud side chamber is studied. It is shown that the variation in
friction depends on the initial flow pattern in cavity. Finally, in order to obtain the relationship between
the power loss and the flow rate, nondimensional coefficients are derived. These coefficients show that
the change in the power loss due to the volumetric flow rate is the same as its change with the gap
changing, but their slopes are not equal.
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Table 8 Comparison of the numerical solution (CFD) and the
experimental data for the head of pump.
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