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A study of the effect of adding a plastic water pipe

mattress Thermal of a solar dryer for onions

Abstract :

Using solar dryers is one of the most important methods for

preserving and storing food at the lowest possible cost and without
harming the environment. However, the problem with solar dryers
lies in the long drying time required, the low drying rate, and their
poor thermal performance. Therefore, further studies were necessary
to increase the drying air temperature. A low-cost solar dryer was
designed, and the effect of adding a plastic water pipe bed on the
thermal performance of a previously unused onion dryer was studied.
Onions are considered one of the most important vegetables in the
world. The solar dryer consists of: a solar collector, a drying
chamber, a chimney, and plastic water pipes. The PVC pipe is 6 m
long and 2 inches in diameter, and there are two plastic collectors,
each 2 m long and 4 inches in diameter. The collector is a trapezoidal
iron frame, 6 m long and 2 m wide covered with a transparent
polyethylene plastic sheet. The front of the collector is 0.6 m high,
while the other side is 1 m high. The drying chamber is completely
covered with a transparent polyethylene plastic sheet. The

dimensions of the drying chamber are 2 m long and 0.5 m wide and
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it contains three shelves each 2 m long and 0.5 m wide, stacked on
top of each other with a distance of 0.5 m between the shelves. The
chimney is 3 m high and 0.15 m in diameter. The onions were peeled,
sliced into rounds 5 mm thick, and loaded onto the three shelves at a
rate of 3.3 kg/m2. Five tests were conducted on the dryer. The initial
test was conducted with the collector floor being sand only. The
second test had a ratio of plastic pipe bed to collector area of 25%.
The third test had a ratio of 50%. The fourth test had a ratio of 75%.
The fifth test had a ratio of 100%. The results showed that adding the
plastic pipe bed accelerated the drying process to reach a suitable
moisture content from 23 hours in the first test to 12 hours in the fifth
test. The drying rate improved from 128.7 g/h to 246.5 g/h. The
temperature difference between the collector outlet and inlet also
increased from 15°C to 24.7°C. The collector efficiency increased
from 46% to 72% at peak time.

Keywords: (Solar dryer ;Onion; Moisture content; Collective

returns; Water pipe brush; Plastic).
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