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After measuring the layout of the pump, sump, building and terrace we found the following 

information: 

Amount of water to be pumped per day: 16m
3
 

Total vertical length: 28m 

Total horizontal length: 32m 

Height of building: 24.38m 

Depth of sump: 1.524m 

Length of day: 6 hours 

Peak of insolation: 1000W/m
2
 

Frictional losses: 5% of total vertical height = 1.4m 

Total dynamic head: 29.4m 

 

Given below are the calculations made for the power of the pump as well as the number of 

panels required: 

 

 Hydraulic energy required to raise the water level = ×g×v×TDH 

                                                                              = 1000kg/m
3
×16m

3
/day×9.8m/s

2
×29.4m 

                                                                             3600 

                                                                              = 1280.54 W/hr/day 

[Note: Potential energy of the water is raised due to pumping, which must be supplied to the 

pump] 

 

Solar radiation data: 6hr/day (peak of 1000W/m
2
 equivalent) 

 

Total wattage of PV panel = Total hydraulic energy 

 No. hours of peak sunshine 

                                          

                                          = 1280.54   =213.43W 

 6 



Considering system losses = Total PV panel wattage 

 Pump ƞ× MM Factor  

                                =        213.43         = 836.98W 

                                      0.3×0.85 

 

Consider the operating  factor for PV panel =        Total PV panel wattage after loss 

                                                            Operating fraction 

                                                                              =       836.98 =1115.97W 

        0.75 

 

Number of solar panels required of 250wp each =  1115.97 = 4.46 = 5 panels 

                                                                                               250 

 

Power rating of the motor =    1115.97     = 1.49HP 

 746 

 


































