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Abstract
Using pump as turbine (PAT) is an attractive
and suitable alternative for pico-hydro power. Pumps
are relatively simple machines with no special
designing while their installation, commissioning and
maintenance are easy and cheap. The aims of this
research are to present results and determine
performance of small centrifugal pumps, models
65-40-264, 65-50-214 and 80-65-205 (all dimensions
in- mm.) working in turbines mode. This experiment
performed on a constant head of 1.2 bar. The
results showed that the small centrifugal pumps
reverse operation in turbine mode achieves good
efficiency about 35.99%, 46.03% and 50.44% at flow
rate up to 0.275 m’/min, 0.52 m’/min and 0.763
m3/min respectively. The performance curve of
pumps as turbines are similar to that of conventional
reaction turbines, where efficiency increased when
increasing the flow rate of water through the pump
until the maximum efficiency is reached. Then the
efficiency is reduced when the flow rate increased.
Keywords: Pico-hydro power
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Performance of 65-40-264 Pump as Turbine Mode

40 o 220 - 14.0
1 --%-- Efficiency -
35 —®— Output Power &~  *# _ 200
—A—Head . T1go 1"38
30 4 1 £
. + 160 &
g 4 = 4136
= 1 140 =
% 25 ] 140 g |
2 o
] 1 1200 1434
£ i
20 11008
+1005 1
] 1 o
s -_ 80 -4 13.2
] Teo
10 -413.0

— ' r 1 *r 1+ I T ~ 1 r 1 * T 7
0.20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29
Flow rate (m*/min)

3UN 2 nnwanTIauzaaslume 65-40-264 Tulruanmsrinanwduiin

5 Performance of Model 65-50-214 Pump as Turbine Modeﬁ00

146
{ - Efficiency 1550 |
I 1144
50 —@— Output power T 500 1
—A— L
Head Laso 142
4% ] 14.0
g Fass |
> L —
e +300$ 138
g -
S [ 250 &
E 177 1136
i F2003 |
11508 {134
1100
il 1132
._ 50 4
20 —————— o J130

T T T T T T T T T T T
0.36 0.38 0.40 0.42 0.44 046 0.48 0.50 0.52 0.54 0.56
Flow rate (m3lmin)

Eﬂﬁ 3 naENTIORUIUNTMG 65-40-214 Tulnuanisrinaudunnu

Head (m)



MIIFITING InsIueaas v.eu. A 3 aduf 1 unsew - figuew 2553 25

0 Performance of Pump model 80-65-205 as Turbine MOdeQOO
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Output power vs Shalf revolution of Pump 65-50-214
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Output power vs Shalf revolution of Pump 65-50-205
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