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Abstract

Air conditioner system that can recover waste heat at low and high
temperature levels, such as adsorption machines can be an interesting
alternative for traditional automobile air conditioner system. Depending on
this proposal an experimental and theoretical works are achieved. In the
experimental work an adsorption air conditioner unit is designed and built, the
adsorption air conditioner consists of two beds, each bed is built from two
concentrating copper tube the inner tube is 162c¢m in length and 5cm
diameter while the outer tube is 150cm in length and 10cm in diameter, the
inside surface of outer tube and the outside surface of inner tube are covered
by activated carbon grains, the two activated carbon layers are separated by a
0.5cm. space to allow methanol vapour to flow.

In addition there is an outer metal pipe surrounded the bed. To complete
the adsorption air conditioner unit, an evaporator and condenser are connected
to the two beds. Exhaust gases are simulated using a propane burner, the hot
gases in the temperature range of 80°C to 140°C are used to heat the beds.
There are two passes for hot gases, the first on is through the inner copper
tube, while the second bath is through the outer metal pipe, thus the bed is
heated from inside and outside.

The experimental work showed that there is a strong relation between the
hot gas temperature that is used to heat the bed, and the chilled water
temperature, this relation is limited as the hot gases temperature reaches
120°C, for this work as the hot gases temperature increases to more than
120°C, the whole cycle time increases, the chilled water temperature

increases slightly while the cycle COP reduces. Thus the best hot gases
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temperature for this work is 120°C. The minimum chilled water temperature
obtained is 7.6°C, this chilled water is supplied to a fan coil unit, which can
maintaine a constant temperature of 24.4°C a inside space of 600 Watt load.
The maximum cycle COP is about 0.31 when the hot gas temperature is
120°C.

In the theoretical work a thermal analysis to the bed is achieved, so, the
temperature distribution with time in the bed during the heating, cooling,
heating/desorption and cooling/adsorption processes is provided. A physical
and mathematical models are proposed and the effective parameters for the
desorption and adsorption bed are determined. Then, the numerical solution
obtained is compared with the experimental data. The comparison showed that
there is a reasonable similarity between the experimental and theoretical
result. The difference between the theoretical and experimental operating

cycles are due to ignoring the valves in the theoretical model.
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