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ABSTRACT

EUGENIO, ANGELO M., Department of Agricultural and Biosystems Engineering,
College of Engineening, Central Luzon State University, Science City of Mufioz, Nueva
Ecija, Philippines, July 2024, PERFORMANCE EVALUATION OF HAND
TRACTOR TRAILER MOUNTED REMOTE CONTROLLED RETRACTABLE
PV-PANEL WATER PUMP

Adviser ROLDAN T. QUITOS, M.Sc

Nowadays, using photovoltaie (PV) systems to power water pumnps is a relatively
new and accepted technology, though it faces challenges such as high initial costs and
lower system efficiency. The hand tractor trailer-mounted retractable PV-panel (RCEFPV)
gystem offers an innovative solution for water pumping in agricultural and remote settings.
This study was conducted to determine the performance of the machine using three suction
lift levels (2m, 3m, and 4m) across ditferent water sources (open water and shallow well),
with the experiment laid out in a Completely Randomized Design (CRD). Key performance
parameters; including pump discharge, system efficiency, and pumpset efficiency, were
analyzed using two-way Analysis of Variance (ANOVA)

The study revealed that the discharge rates of the RCRPV water pump vary
significantly with different water sources and suction lift levels. Shallow wells obtained
higher discharge rates than open water sources, with the maximum rate of 322.15 m*/day
at a 2m suction lift. Both water source and suction lift levels significantly affected the
discharge rates however, there is no significant effect between the water source and suction
lift. Pumpset efficiency was highest at 27.96% at a 4m suction lift from a surface water
sonree and lowest at 20.02% at a 2m suction lift from a shallow well. The findings suggest

that higher suction lifts are associated with increased pumnpsel efficiency, aligning with the
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behavior of centrifugal pumps, where increased total head reduces flow rate but enhances
effciency.

System etficiency was also significantly influenced by suction lift height and water
source, with higher efficiencies observed at greater suction lifts and from shallow well
sonrces, However, the overall energy conversion efficiency from solar incident energy to
hydraulic power was low, primarily due to inherent inefficiencies in solar panel energy
conversion and additional losses from wiring resistance,

The hand tractor trailer-mounted RCREPY water pump was better choice for
sustainable and cost-effective trrigation, especially in remote agricultural lecations which
lacks electricity access. [t has lower operational costs of Php 12,549.22/vear and custom

rate of Php 3 .373/dayv due o reliance on selar energy making it economical.

Keywards: Photovoltaic; RCRPY, Water sources, Suction lift, discharge, efficiency
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