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ABSTRACT

In the field of renewable energy, the concept on integration of solid adsorption
system to solar thermal system is under interest. This system would require only moderate
temperature source, for example, waste heat and solar energy. This integrated system is an
alternative to the vapor-compression refrigeration system, which electrical energy is major
source. This research work focused on performance study, experimentally and theoretically, on
an intermittent solar adsorption system, using activated carbon-methanol as working pair.

The experimental test unit composed of a 1-m’ flat-plate solar collector implemented
with 10 tube-in-tube adsorbers, a refrigerated space equipped with an evaporator coil, a
condenser submerged in a water storage tank, and a LPG-fired auxiliary heater. The experiments
were conducted for several cycles during conditions of solar radiation varied between 15— 17
MJ/m’. The operating pressures were about 0.03 — 0.3 bar, and the temperature of auxiliary heat
transfer water was approximately 85— 95 °C. The experimental results showed that the cold
production was approximately 9°C, and heat production as hot water was 34 °C. The coefficients
and COP

of performance for cold and hot production (COP, ) were approximately 0.012

cooling heating

and 0.130, respectively.

The theoretical study on the test system, based on lumped parameter model, was carried
out by computer simulation. The performance prediction was validated acceptably by
experimental results, and R-square of 0.90 was achieved. Then, the model was used for
parametric study, and it was found that lower COPs and higher cooling capacity could be
provided by the larger size of integrated solar collector/adsorber. In brief, research areas of

further work should pay attention on the improvement of contact surface between the absorber



plate of solar collector and adsorber tubes, to increase overall heat transfer coefficient. In

addition, the adsorption system should be operated under very low vacuum pressure.



