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ARTICLE INFORMATION ABSTRACT

Original Research Paper With increasing amount of pollution by thermal power plants in Industrial and developing countries,
Received 28 July 2017 tend to use small-sized hydroelectric plants increased. In complex terrain regions there are usually a
Accepted 30 November 2017 significant height difference between refineries and using place, the pressure can to produce electricity

Available Online 29 December 2017 by power plants pressure reducer. The power plant is due to the relatively high initial cost less were

used. Gradually, with the possibility of using pump as turbine and reducing the cost of building a micro

Keywords: . . .

Pu%p as turbine power p_Iant use the plant was expanded_. Therefore, in tl_us stu_dy centrl_fugal pump by CFturbo software
Pressure Reducer was designed and for Numerical analysis of the three-dimensional fluid, the simulation was performed
Computational Fluid Dynamics using the CFX software on SST k-o turbulence model. The numerical results were compared with
Increase the efficiency experimental in pump and turbine modes and showed good agreement. In order to increase the

Blade thickness efficiency of the turbine pump (reverse pump), the decrease in the thickness of the impeller blades at

different flow rates was investigated, which resulted was decrease in the amount of separation
phenomenon around blades and causing increase in hydraulic quantities nearby the turbine bep point,
but reducing the thickness at the flow rates very lower from bep point, didn’t have great impact at
improvement of efficiency, at the bep point reducing the thickness, caused to increase 11.86 and 13.65
percent of the head and torque, and improved efficiency 1.26 percent.

o By 259 SleaSid Sl (rizmen g YU Bras cu o g soladl Ao -1
GiA Mase Jo 0 clie gl )Sal, 8L a5 aes sole A gmez 303l damecan) S (ad plE3 Cusgase

Please cite this article using: 2 Lod o3l Jod oyl 1 o ol 4 glonyl oghy
M. Tahani, S. Saremian, Investigation effect of changes geometry of impeller on turbine mode performance of the centrifugal pump at the governing condition'of the Urban’water
distribution network, Modares Mechanical Engineering, Vol. 18, No. 01, pp. 11-19, 2018 (in Persian)


http://mjmec.ir/
www.SID.ir

Ve o Yleduw 9 Flxb (ixe

G T 22595 Aub 23 @SS sl puds ) S9ais yiilns iy Hing 95 s 3)Shat 3 S 3o F )2 Aws ity Duds )31 ) 0

W20 0 3 Eled 6950 45 AD atiie Wld JIF cwyp 390 (275
Lo shs Sogo a bawgie (oled G555 Grizped 5 Wiboo Slogi 50
[B] (i 5 Ko 2010 JLo o bl sl (o8 &0 o
3 G le ooy o3 Shee (o 9 QB Gl 1) s Ly,
lools o laz 0,0 30 U 10 sgum 5 win)S gl Sl (uyes 0,5,
@ [9] ulSen 5 JLigl 2011 Jlo ;o 05ls 052y (028 5 595
Sl snazr bly) 5 83,5 (o) p o ile Gy S (225 Djp0
ey 50 haly, cpl cds ol Wl Gy weSae o, Slas g i
Sen 5 baylSe 2011 Lo 45 05 Jsad 5 40 b 20 ooy _pgarve
on Syze esSae Sl o | ey o 0 Slee (s3ae S50 4 [10]
5 ole Lo 5y oz g5 5 5 4SS ot ;) T ials 13
@S slacler 4 pliws @l a5 wsls Gl 5 08wy p sSae
Wlgior w8 39 LS Ol g 098 50) (S v 4wl e (Al >
5 b 2012 Jlo jo asl atils usSae cey o,Sles 0 oge i
50l 4] sSine cmy 3,5kae i i sy |y ooy, [11] (il an
9 o9 il dggr (L3 Sl hy) A S Al ogzg L ond )l Ly,
Ll a8 o (gmiin @YL S8 L ) (gmyy 0 Shee ogate Sy
sl o3 e olie o B ol I )l Ll s lipas
2012 Jlo ps b phled (225 polie b )Li8 oo 5 (05 i pd S
@l 2538 18 w1y Wl S als 3 [12] () Ken 5 SO
Gz S g sl a5 L o sbse (laS oue 5 (o Slaslie
ol oleily e g 098 oo Jitie § 5 0ml (20 & 53, 8es alai gy
Ol 5 (555 2013 Lo po il e el s ys 4 sga 5 alads
@ e Sl 0 1) i ey S 27 5 v D90 @ [13]
Gope ey &5 O plas @l Wels I3 s 55 raygs Olsre
S oo 5l oy 00guze [0 (Jed BB g ol Lics 003 bhwiled oo
2 ey Mz (Geyg 0 Shee [14] (1iSen 5 JiL 2015 Jlo yo 0
5 k8 Gmals a8 ol olas bag)T gl wsls I o) 8050 b (00
035 & Al egbioe g ool Gltlimealyy Jhgo ey
28ly> 035k (90,3 4 B3 Al o GusSae Sl 3 aly 0 (5335
o1 esSae oy o [15] tilKan 5 Usbus 2015 Lo o
s osle lis zols (W50 ,S a2, 9600 Ojge 4 il sla oo
L (aoy0 5) Jod JB ax b coae bl oy (69,Sos alall oogaze
LB 50 Shoe alas 45 ottt 5, 5 abl azdls cilhe S mbs
W oy g e Sygo & [16] SIS 2016 Jlo o el st
9 oy Al o Gl ladt Sy b jlwl SV Glagl > Jolos
o,flas 5 by Slasie o mlb coy Ol S, Ly
o0l g JS wa (gl S g oS 0ls i zadg 4 ey (Slgpaee
ool a8y Vb (g0 ,Shoe abkais o g95 GRIBI L Gy (Sgyaee
a3 ga £y e Wyl g dilyn )3 odee b 4 e Sgyee DU
03ib Rl cge g o)lps (b A Gl Sl an oSy Sl
Syge 4 [17] Gl S 5 jncs0emme 2017 Jlo o . 0580 ()98
oy 033k Gl S wlyp gwain Sl el (o) (22 5 s30e
w0y Cao lcolaiul as wisly Hlis sous Gjge A 9w, esSae
LoasSTas slooy 5 (iSe Coom Fu oo a4y (69959 4 0,5 ol
b ahai Gleaily s j5b 4y w0y A5 Job 4y Cod 0,0 20 Jsbo

01 oplouts 18 055 1397 (13355 8 e Suille i

Slesily oy YU b adsl olge 51 eslinul el gly 3 slale b
@l jloslinul 5 W slahy) (Brme g anye al5 sly (olahy,
3 eolanl ol o dx g 5y90 assl> sl u,uob 3 pdy a5,
b ol glacae plas LS 30 5 0 slp Szs8 l slaoly s
1] sl a8 5 )18 azgi 5 )50 oS Slasl (Ysb Gloj 5 0k adsl azje
loailaias b g bdasie pw obe alols s @ 00 Sle,ol a0
LY ‘Q)lb S99 &CL&A )L....s ‘QQ} u:..u 3929 9 6)5115 Ll d)«:.a k}ZA [\
1 oSl b ey olfiy] otz b o5y «odols § o o515 e (pran
.M«)‘SA )lJS s_)" 6LQ4J9J IFE oo jO

alg 9,0 jlad ulbl b e glo ool jo gl )| LS )
Jls O jled wjlge (B )0 g Sgdies wye slBodsdy suaid el
5laS ogy00 YU o @ adlate Bl Sseh cde 4 Ol JSl sladly
Sl Bl s 69,8 lughis 9 s ln oSh)las slayd
CraSs S 5 0S5 5| epSel jelite 4 T Uil Lk
b ol locnm,l ooliiwl b glgs o 0)9 pal Lol 09 o ool Sl ol
O Jisl bab gl S oS g5l Jlamiol 4 esSxe sboen
[23]csls s

T s Olie ooy Sl eslaiul ol Jb el (sl 45T Sl
7 Gy 3b 5558 Shls) Gl gl ole N lake ol
Slocws 58, 5lae slajloges 5 5L, Hlgn oyl aewgar b wsls bl
558 ahal o O |y laladly Gislaaline 5 Sl (S 1957
D)) 1) w9 Olye 4 1352 Sl po ol 055 ahls o i 9 cae
Syl Dld )b g alal) 4 azgi by GUlaies aly » 1985 Ljls )8
Soiletal Ly, gl 5l a8 Gog) (al sllad S (o0 et 1) (S,
sl 69 @bl @b al 1992 2l Kes 5 Vhlr il
A5 0 50 lacey oogaome ;o 5 wisly &Il 1) ey, alizee slaosl o
ool 51994 (S5l 5 — VT s Jss I o b Ll ol stssions
60 Skee Joris peyi slp U b aizje s, g 030 S )] sSae
15 oS8 s awg o @) gy ] Cews 4 yosSxs ceny
(e (i g (Slgyaee Slasie g (pgatte S pw b (olacwey 890
ot 5> stz BB i) (ol a8 iblie )0 G oy Ce
5 550095 2003 Lo o [A] oS ghae 1) 0t 5 s)lel s
o oot S 0 1) gy wiz goae Ojse 4 [B] il e
S o 60l Tons M (s ged duglie aEaslo] i b g wis,5
2005 Jlo ;o .cils 043y wsSae JSKw ,o 2Bislesl mls 5 goae
oy ol eslanul @b ol s a [3] (HLKes 5 esdl,
5 olis,5 2008 L 4o S 5y s olile JLis ol 5l gl Lid tals
IS ey 89, 50 5 2 WDygo 4 |y Flasies [6] K
39 gy 3 ,8ee gt Glp ailyy s95 ldllae gl jo g taisls ploxl
5956,8 2009 Jlos ;o 030,85 @l oy slodasiin (59, 5l GuoSae bl s
5 GO Do 4y (wsSae > 0 1) s SO 0,8 [7] il S g

12


www.SID.ir

Ve o Yleduw 9 Flxb (ixe

G T 22595 Aub 23 @S Tl puds ) S9ais piilns ey ()95 L 3)Shos p9 I 3o Fr A did Dl 3l ) 22

Fig. 1 Designed impeller with CFturbo software
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Fig. 2 Designed volute with CFturbo software
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Fig. 3 The Mesh Configuration of Impeller and Volute in Ansys
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Fig. 5 Boundary conditions of reverse pump
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Fig. 6 Pressure contour in pump mid plane at different flow rate
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Table 2 Comparison of the difference between numerical simulation
and experimental mode of the pump
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Fig. 7 Comparison of experimental and numerical head of pump
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Fig. 8 Comparison of experimental and numerical power of pump
oy §098 9 (278 (Brae Ol anlie 8 JSB

o g cels y caSeyie 120,150, 180,220 cla s 5 5985

o ool Hlis Cand e j0 weSxe ey 10 U po Lailoads cwyp

15

& 2 glas Ol glas> o33l sl
60 4.21% 9.35% 6.17%
90 2.05% 7.23% 5.02%
120 2.75% 7.68% 3.23%
150 3.41% 8.04% 4.25%
180 1.03% 9.37% 7.04%

! Pre-processing

2 Post-Processing

3 Turbulence Viscosity
* Shear Stress Transport
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Table 3 Comparison of the difference between numerical simulation
and experimental mode of the reverse pump

> eglhs gl il gl
120 5.58% 11.02% 5.16%
150 5.06% 10.07% 4.77%
180 3.58% 7.67% 3.96%
220 10.34% 16.86% 4.67%
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Fig. 12 Comparison of experimental and numerical head of reverse
pump
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Fig. 13 Comparison of experimental and numerical generated power of
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Fig. 14 Comparison of experimental and numerical efficiency of
reverse pump
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Fig. 17 Comparison of numerical efficiency the original and improved
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Table 4 Comparison of head and torque of the original and improved
impeller at different flow rate
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Fig. 18 Pressure contour around the original (left) and improved
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