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Abstract

This research presents a design and analysis of water circulation system with thermal energy, which
operates automatically. The design process is divided into three systems: the solar water circulating
system (3.1 L), the water circulation system with heater (4 L driving tank), and the water circulation
system by heater (10 L driving tank). From the experiment of the solar water circulation system (3.1
L), the pump could operate at the collector temperature of about 70 — 80°C and vapor gage pressure
of 14 — 18 kPa. The maximum daily pump efficiency is about 0.0014% with 1 m discharge head. It
is found that water circulation within the solar water circulation system is around 58.1 L/day As
from the experiment of the water circulation system with heater (4 L driving tank), the pump is
operated at the water temperatures are between 100 and 105°C. The driving tank pressure is between
50 and 72 kPa. It could circulate 4 L water for each cycle and pump 88-92 L water in 4 hr. The
mean pump efficiency is about 0.030 - 0.054% for the overall head of 2 - 3 m.Found in the water
circulation system with heater (10 L driving tank), the temperatures in the heating and pumping
stages are 100 - 103°C and 80 - 90°C, respectively. The pressure in the pumping stage is 12-18 kPa.
It could pump 55 - 200 L of water in 2 hr. Efficiencies of water circulation are around 0.036, 0.035,

0.037 and 0.021% for 3, 4.5, 6 and 7.5 m overall heads depending upon thermal energy input. The



significant parameters that have effects on the efficiency of the water circulation system with

thermal energy are overall head, thermal energy input and water temperature in overhead tank.
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