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ABSTRACT

In this paper, a study of water tubes allocated in a cooling wall was carried out by
considering effects oftube position, tube spacing, water inlet temperature and water flow rate on
accumulated heat of cooling wall thus the building cooling load could be reduced. Moreover, the
extracted heat absorbed by the working fluid could be accumulated in a water storage tank for
other applications. A 2-dimension finite difference method was also performed by energy balance
and heat transfer to calculate the temperature distributions in the wall and the hot water
temperature in the water tank.

A tested cooling wall was a black-painted cement slab of which the dimensions were 1.5
m width x 2.5 m height x 0.1 m thickness.The wall was inclined with 18 degree from horizontal
level and south facing. The wall was embedded with a set of copper tubes each of 0.0127 m in
diameter at the center of the wall.There was a water circulation between the wall and a 150 1
storage tank. The experiments were performed with the weather data of Chiang Mai on some days
in December 2011. It was found that as the simulated results of the wall temperature and hot the
water temperature obtained from the wall agreed well with those of the experimental data. The

maximum variations were found to be less than 10%.



The simulation model was used to evaluate inside wall temperatures of a south-
facingvertical wall of an air-conditioned room having a controlled temperature of 25°C. The wall

size is



similar to that of the experiment. Hot water temperature in a 150 1 of water storage tank was also
estimated.The calculations were performed with the weather data of Chiang Mai by varying the
emissivity of the outside wall, the position of water tubes, the pipe number and the water flow
rates. From the simulations, it was found that the suitable position of water tubes should be
allocated between the mid-wall thickness and the inside wall surface for cooling load reduction
but it should be installed closely to the outside wall for hot water production. With high and low
emissivity values of the cooling wall outer surface, the inside wall temperatures were decreased
about 2.74°C and 2.01°C from that of the ordinary wall, respectively. It could also be found that
when the water flow rate was more than 3 I/min and the pipe numberwas over 12 pipes, the
performances on the cooling load reduction and the hot water generation were improved
insignificantly. The maximum hot water temperature was found to be about 35.56°C and the

maximum cooling load reduction was about 0.62 kWh/d or 38% compared with the normal wall.



