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Development of Solar Powered Water Pump
— Energy conversion test and performance analysis —
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ABSTRACT

In this study, energy conversion from thermal energy to mechanical power by using n-pentane was tested
and exergy variation, cycle number, water quantity pumped and thermal efficiency were analyzed. The energy
conversion was done and the water head could be ten meters on the experimental conditions. The operating
temperature range of cycle was recommended to be around the liquid-vapour saturation temperature of the
working fluid on the viewpoint of the maximum work. The cycle diagram was analyzed by the exergy
analysis. For the constant water head, the cycle number was decreased and the water quantity per day was
increased and thermal efficiency become higher when the water quantity per cycle become increasing. For the
constant pumping water quantity per cycle, cycle number and the water quantity per day was decreased and
the thermal efficiency become higher because the saturation temperature become higher when the water head
become higher.

Keywords : Solar energy, Water pump, N-pentane, Phase change.
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1, Pressure gauge

2, Tempreaksre gauge
3, Vacum gauge

4, N-parimie caniiner
S. Lower waker reservoir
5, Upper check valve

7, Lower check valve

8, N-pentane gas fine
9, N-pentene iquid retum line
10, Water fenk

11, Waler lne

12, Upper waker reservoir

Solyr energy

H

Fig. 1 Water pump operated by solar energy.
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Fig. 2 Configuration of experimental equip-
ments for energy conversion test.
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Table 1 properties of n-pentane

Property Value
Molecular formula CsHi,
Molecular weight 72.146
Boiling point(K) 309.25
Density{g/ml) 0.626
Latent heat(kl/kg) 358
Critical temperature(K) 469.77
critical pressure(MPa) 3.369
Critical density(g/ml) 0.232
M2 0 Z A Antoine A 4 o) Qo o] A A
=3 & 3h= n-pentane®] WA 25WY 35
T~80 CAM g3 ZrHDreisbach, 1959).
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Fig. 3 Cycle diagram of pressure and
volume of operating fluid.
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Fig. 4 Temperature and Pressure variation
of the n-pentane depending on time
during heating and cooling.
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