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Abstract

In this study, we conducted practical research, the aim to
improve the performance of the conventional double-pass single-flow
solar air heater by replacing the flat absorbent plate of the conventional
model with a surface area (2 m?) with a corrugated plate and adding steel
wool as a heat transfer enhance in the lower passage of the air heater
while keeping all The dimensions are fixed for the two models. The two
systems were operated together under the same conditions and for the
purpose to study the effect of steel wool and the graduated sheet, the
two systems were compared at a constant airflow (0.0416 kg / s). The
results showed that it is possible to improve the thermal efficiency and
the air temperature leaving from the solar heater by using steel wool and
increase the surface area for absorption using the corrugated plate (3.88
m?), where the highest monthly average of the thermal efficiency of the
improved model reached (67.07%) in March The monthly average of
the thermal efficiency of the conventional model is (49.7%), and the
lowest monthly rate of thermal efficiency is (53.76%) and (45.05%) for
the improved and conventional models respectively in January 2020.
And since the intensity of solar radiation is variable during the same day
even on sunny days The results showed that the improved model keeps
the heat gained from solar radiation for a longer period compared to the
conventional model at a constant solar radiation intensity. Also, these
changes that were made to the conventional system, and as the results
we obtained showed, contributed to a clear increase in the temperature
of the air leaving the system, the average difference in the temperature
of the air entering and leaving the improved system in February was
23.34 °C, and for the conventional system 19.28 °C and for the January
the temperature difference was 23.33 °C and 15.99 °C for the
conventional and improved models, respectively. The improvement rate
in the monthly average of the difference between the input and output
air temperature was (26.9, 31.37, 20.42, 18.11) % for December,
January, February, and March, respectively.

The results also proved that the use of steel wool and
corrugated plate led to a reduction in the amount of heat lost from the
solar heater. The monthly rate of improvement of the overall heat
transfer coefficient reached 40.23% and 23.33% for February and
March, respectively. The results showed that the highest temperature



inside the solar heater is the absorbent plate for both models, noting the
percentage increase in the temperature of a corrugated plate, where the
percentage of increase in the temperature of the absorbent plate for
March 2020 was 14.43% for a rate of solar radiation 663.64 W / m? at
an airflow value of 0.0416. kg / s, that all the results and calculations
that were made in this practical study proved a significant improvement
in the efficiency and performance of the conventional solar air heater as
a result of the modifications made to it.
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