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ARTICLE INFORMATION ABSTRACT

Original Research Paper Recently, use of PAT (pump as turbine) in mini hydro power plants (<500 kW) has increased due to its
Received 26 April 2017 lower cost, easy installation and maintenance feasibility. Since the overall efficiency of this machine is
Accepted 08 July 2017 lower than conventional turbines, the use of these machines in large plants is not economically
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recommended. In this study, the effect of geometrical parameters of impeller on PAT performance is
investigated. In the present research, the geometries of components of an available commercial pump

K ds: H . .
Pjﬁ;";furbine were scanned and modeled. To make the study more feasible, Impeller was redesigned in CFturbo
Impeller Geometry Variations software. Commercial software of ANSYS CFX 15.0 was used to simulate the fluid flow within PAT.
Efficiency Numerical results are in good agreement with existing experimental data. Three main parameters,
CFD

namely blade number variations, leading edge shapes and splitter blades were comprehensively

investigated. Result shows that using 7 blades, rounding leading edge with suction side chamfer and
20% length splitter blades improves the efficiency. Finally, the most appropriate geometry with
parameters of 6 blades, rounded trailing edge with suction side chamfer and 20%splitter blades is

recommended for achieving the highest efficiency that can boost it up to 2%.
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Fig.14 Effect of splitter blades on PAT performance curves
osSas 8,55 50 Cany dasiin slo poie  oansSTaz sleo 56 14 Ko

9 oolass 17 0531396 LT e Suille wdiso


https://dorl.net/dor/20.1001.1.10275940.1396.17.9.30.6
https://mme.modares.ac.ir/article-15-7828-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-20 ]

[ DOR: 20.1001.1.10275940.1396.17.9.30.6 ]

Ve 9 )93 s ligald

L}»,Lt.né)f)lf)é}.\').aﬂ}g)j‘w-.&é)ﬂo:){t&w.\iﬁ@&)ﬂnbh»fiﬁ"sé.\:‘,m))e

2o b ok 90 ol om0 Dol ogls ol solpiin 2o LTy Sleen
a4 awais 9o opl pleadly Goley o 2l aaii ol o BS6 Ceen
A Cond &5 Wz 0 55 e goleiin b 9590 50 .l 0.3% oy
Gt oledily 11% Jgl 5k b aslio jo Ll ojls (55, ol awain
odd dunlie 0S5 L o,k cpl (olhb alads lasin 5 Joaz (o o)k

& 5 4o -6

e L I L.
o pll plowdly (og—at 4 g ey usSae 3,5, (59, £ Bl
a 00s5,F ohb Er sl omlie duain b 5l eslial b ol
ST b e )3 g b Bl (b So5 L 5o plewd]y o5 (slassS
S sl 398 g 5l oy cnl 5o ks RalS KT (g ey
ol 20 oolatil 003l 5 lg5 cglar )] Jold 63 ,Shoe (sla izmio 0y 4

2 Sépdy Syge Sl Sl Bl el b b s
Joo 5l ool by sadsiny (658 bawgte b (uSgmb sl <¥sles o
Coe Sl el Jyar Cur wins S o Bl LS V)9
@2 sleodls b (giludnd I Jol> ol lal (gose by, 3,8l
iz eaalsl o 0g Enald, Ll Gl Bl o oad aglic S7 e
gyl onl yo a3 )3 518 Jolod 9,50 calidie (i Slasin L g2
Sy caiiSTas glaoy g 0y olaws (539,58 ad awain s gl sl )l

e sl

Z9 Ol 5 o33k gl ysS e b ell 5l Sy e b 5wl i8S
ey by S ln Jolo @l o5 Sl SS 4 oY W0 S (o p
AV slagesare o sl Sl (Ko g wlbioe omb opate
el ) g0 A G onl (IS gl S i A
ahis pledily, S Cwm f g $39y9 4 35 bl e
22 ge Gl adsl a4 Cend 17% Olie &) (b
Ol 5 eadlion op (Ao Saon 33 G &S (Sla Joe 0
e e alS by b
Sl Jols g Jlw e colan JJos 0 7 olawy 5l oolazwl @
Sorr Lo dmiin & Cend 06% i & plondly iy
b e
oy lis C8 5 O yeo sarSlaz slaoy g3, 2 a5 Slllae @
Oleily S5t 2 Olie S 93 ;2 10% 520% Jsb Loy
a4 sleddly Laaly oy jea> 0 9 b ooy il L5L
boe SRl adsl v a4y Cond 1% 51 768 (5

2l bl 5 (b ahi o Gl gbawan o0,8les Dlasin 5 Jguo
R e

Table 5 Performance results of different design variation on BEP based
on simulation results
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