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Abstract
The aims of this research are to investigate the effect of porosity of porous media and operating
conditions in vacuum cooling process on the temperature reduction of the porous media. The
cylindrical light weight concrete (LC) with 50 mm in diameter and 125 mm in length was used to
test in a vacuum chamber. The initial moisture content of moist samples was firstly controlled. The
experiments were carried out at LC’s initial temperatures of 60 c’C, 40°C and 26.5 °C with different
pumping speeds of 60 m3/hr and 8.5 m3/hr. The final controlled pressure in the chamber range was
between 1.63 to 0.63 kPa. Experimental results showed that variation of air temperature in the
vacuum chamber can be divided into 4 stages according to the total pressure in the chamber. It
was revealed that the higher the density the lower the cooling rate of LC. The falling rate of
temperature increased as the initial temperature increased. The percentages of moisture loss at the
LC initial temperatures of 60 °C, 40 °C and 26.5 °C were 7.23 %, 5.23 % and 5.03 % respectively.
Time used in reducing the core temperature of LC from 60 °C to 10°C was 4 min for the pumping
speed of 60 m3/hr and was 39 min for the pumping speed of 8.5 m3/hr. Numerical model on heat
and moisture transfer was developed using finite difference technique with an explicit scheme in
order to predict temperature and moisture distribution in the saturated LC. The differences of
temperatures between experimental and numerical results at the surface, the depth of 12.5 mm and
the core of LC were 5 OC, 3°C and 2 OC, respectively. The difference of moisture content was 3.31
% on average. In this research, carrot and lettuce was also used to test. For lettuce, the core
temperature of lettuce can be reduced from 24.7 °C to 2.6 within 20 min with the percentage of
moisture loss about 5.3 %. The energy consumption using for reducing lettuce temperature by 1
degree Celsius was 0.038 kW.h
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