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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
Accepted 02 March 2016 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 X . A . .

c:m?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
giFS[lg 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.

Turbomachinery

Please cite this article using: “awbod 03wl i3 @yl 5l dlis opl @ gla ) (1
M. A. Dehghani, A. F. Najafi, S. A. Nourbakhsh, H. Shokoohmand, Numerical investigation of fluid flow between the impeller and the casing on disk friction for a centrifugal
pump, Modares Mechanical Engineering, Vol. 16, No. 4, pp. 163-174, 2016 (in Persian)


https://dorl.net/dor/20.1001.1.10275940.1395.16.4.42.1
https://mme.modares.ac.ir/article-15-11517-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-28 ]

[ DOR: 20.1001.1.10275940.1395.16.4.42.1 ]

UKo 9 (SLEDS (ol dexo }:”}l»;%é)éémlﬂw»@”’ﬁl,ﬁOﬂd@ok»ﬁl\séuw))a_
Vo L. P PO . . R
B = 3 ) & b o Saio Sl 505 5l (S S e 5l RS Glacs
T, X

Sl )5.) O ﬁ)ﬁl ...\30)5] Cawd A 0.5 L!;.u‘l..: SL'l;U Oygo A 1)
4 03y Slmio (59, Skl 85 Gl Sl (29 @ 5% Sl
ot Wi by s Slrie ol ol Sl (SsSe
IRV 1 Y| POV PRC I WON P T J IO O

@ pbdis 5 oLl by lp 1) (2 JS8) oyi o ol [7] o)
A b s oLl Gl sl cai @y B polis 5 ooy Sl )
o alold jlade SAlEed Gaasd [0 ged dmwle 0.426 4, 0.382
Og OMA.J; )Ja.v L 0069 ﬁlﬁ (24.1441))

[8] ) en g gl dawgs aiee) ol yo 2Eislesl Gladss alex)
s cepw 61, 031 5 0,42 Lolis @ pl)l 5 pbMie by sl
1992 oo bl 008 )J.‘)J. (24.‘4.")) "\""Ls" alold )|J.a.a as B atanl J.!JLSJ
B were 1z 035 jaie & obMie oy ol [9] oliSen 5 4
)
Ol 5o wvges U 1) 0yi 53 pbdite Jlew Lz LESt cai¥g e
Ang co e 010 plp (2ak)) lxio anp alols Jlaie g1y 3edos
Sg oo ahaxde a5 5 lon
05 )l..\.h L u':’B) BLIST “‘\’ULS’ LS"'"l""" L ‘5|).3 o;}«oi&wbc\.‘: ).>.>Ln.n

o 0wl Cewd L 0.4 J.J|).> ‘5“"L°-" Caf

FOWIIC VRSl [ (-] [PPSJUSE W OWRYS

et Jlew Olyz 18y cSld aney g0 3 LLs axl 5550 5o
@ Ol B 5B () g BaB 90 00 ST 0 o g ol axio
Sladios 5l aS cuals o)lal 56 [12,11] Lo Ken ¢ a5 (sla gy
Sygot g0 5 b Slomio Gl by ol 5o 5 008 ale) (l o o
=0 9 Jelo 9550 (LES) (ui¥snysi sl 5 (S sl 5 Love
ol 48,518

Rotating Disk —
Q

Fig. 2 Distribution of the boundary layer between a fixed and rotating
surface[4]
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Fig. 1 Different velocity distribution in fluid flow zones between a
fixed and a rotating surface[4]
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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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Fig. 7 Dimensionless tangential velocity profiles in hub side chamber
(rotor to stator) and its comparison with experimental results in three
different distances from the rotation axis of the pump
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Fig. 15 Dimensionless tangential velocity changes with respect to the
change in the volumetric flow rate at hub side chamber
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Fig. 16 Dimensionless tangential velocity changes with respect to the
change in the volumetric flow rate at shroud side chamber
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