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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.
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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. 6 Pressure contour in pump mid plane at different flow rate

iz gla oo )0 oy (Gl amio yo )Lad 5uls 6 b

S5 slaws pels el alinss cpl wyla gloy Joled (sl (cusgase
Sl oy Alop bl rzmes 035 6 (2 Sen @ 5 Slislxe
Cowd & 3l g 2l sl Sl U ol 0 1) ondlegys (sliz]
5 J> slp Joe ileoslel Jolpe 5l ()l 5,000 51 5 00 Tl (ol
[23] ol o (o ysd 1 o0l Cesd s s ol iuled Sl uizeon

el Jow -8
5 ool 45w gladsles 50 sl o o3Lizél sl e o0,
Seas] e g Job obio LT Saal e o bl sll yo o]
O bo Cds g Sl anie o el ile a5 b Jae ol jo .cul
1 Gl 555 Oophong! Aloles arly 1 (S2a8T slaao ol 85 bao]
Ot Bl (5 sl e S o (i 55 1) ol i 5 po LS
Oy il &l e ol Jo ol Gl 05SE aS sie sl Joe
ot Slp (ol ) Tdp i JEl Jae (el (S slaJas
1 Jloel b esllal JLid (lol,S g 5o il [l 5 5,5 3ado
3990 Hlewn ol cpl o g conl ouls 6_>l).|a éldglo)f oyl ol o Jlasl
Sazn & arg b bondless sileand 0 Jae Gl el oo
Obyz 608 (omyn Sz WS (o0 Jes (995 @ led S )3 b
oo oolatul gladoles g0 (Sxasl Jawo 3l 5,0 5l 5,5 cw 3

[20, 22, 24] .l

T (270 9 e o -9
@ S S ) nS e % eepp o a dlie Gl
aids » obol, 1450 jg0 4 cels Sk, 60,90,120,150,180
s Sl i 28 1055 s ol ) St o sl ol o ol
2 b gone mls coles ;o 9wl osnl Caws 4 (295 wo e
glio 3l pepay <5 55 100-250 5.8 5los oy SIS 51 ol o2
Yol adad wiile glalas 0oy Jdo a4 (giloacd ;o ol oud
| S gl wsse Jo 3 ol s (20,85 L5 5 5 ol s
2 DS (e oS (uyp yo &5 s oo plis pRILGl s L
Sl amio o Jlad glayeils 6 Ko o s b BB odgace
polie o glawslin 9 98 5 7 oS jo g alitee glo oo )0 ey
Olie o plnil (Bras plg g 9o g 085k (ln Gy 22 9 go0e
or SBed ;0 plei g ae sl gl goas 5 oy Sl BB

ol 00 ool lis 2 Joaz j0 0ads

DR oy Al 50 ks -10
2 5o 60 jLas b ooy >y o@uﬂ ;3 100-250 548 y5les aon

oy o Sl g e (il aned G DS aglie 2 Jou

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
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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
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120 5.58% 11.02% 5.16%
150 5.06% 10.07% 4.77%
180 3.58% 7.67% 3.96%
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Fig. 12 Comparison of experimental and numerical head of reverse
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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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