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ABSTRACT

This research study’s objective is to find the way to reduce the heat transfer of the
external wall of buildings, which will help to reduce the expense of the air conditioning for
obtaining a comfort zone in the interior environment. The design and testing can improve the
efficiency for the reduction of heat transfer from the external surface of the wall, by using built-in
water piping in the wall. The heat from the wall are absorbed from the solar radiation and the
radiation of outside surroundings thus giving off heat radiation into the building interior.

It was found that, the best material for wall is concrete because the piping and concrete
have closed area-contact and their characteristics are comparatively similar with one another, The
base piping used is metal pipe galvanized-coated and measured to at least one inch (1”) in
diameter. The best process to insure good circulation and coolness is to locate the pipes at no more
than 15 centimeters apart and the pipe should be placed nearest to the outside surface of the wall

Afier the testing the best result could be obtained from maintaining the water in the pipes
and turning on water every following the time table. The period of test was between 12:00-19:00
pm., The wall are its hottest period due to the heat from the solar radiation facing the sunset.

Proof and results from the test insure the above process of built-in water pipe in concrete
wall. The temperature cooling of the interior surface of the wall obtained was up to 7.3 °C by
keeping the water 14 minute and 30 second before releasing it through out the pipe and leaving the
water running for 30 second at a time.



The warm water that has been remaining in the pipe can also be used for hot water heater
and other purposes, thus helping to reduce the cost of energy for water heating.

After the testing it was found that the interior air temperature of the wall fitting with water
piping have difference with outside air temperature at 2-3.5'C while the wall without the water
piping have difference with outside air temperature at 7-9 °C. The wall outside surface with water
piping will also benefit because the surface will be 3-4 ‘C cooler. Other results from the testing
show that if using water that is at least 19.5 °C this will help reducing the heat from the inside
surface wall up to another 10 ‘c

The size of the wall used for the testing was 3 x 3 feet and a thickness of 4 inches, facing
to the sunset. Other testing can be proved that walls that were 12 times larger in size yielded 2 -
24°C or 32.2% lower in efficiency, because of the increased surface arca of the wall and
increased length of the pipes.

The result from the test could insure a reduction of heat from the wall. Results were
varied due to the designed wall areas, surroundings, and following the time table of releasing and
the water pressure as well. In appiying this system of cooling we must also look into all of the
above listed development. May this be the last solution for cooling the wall facing sunset,

especially for those walls which cannot be employed with other better shading devices.
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Or=0XxXxFXxexAx (T, -T)

where

QOr = radiation beat transfer, Btu/h

o = Stephan-Boltzmann constant, 1.714 x 10~°, Bw/h — ft* — °%*
F = shape factor

€ = emittance of radiating object

A = area of radiating object, ft”

T, = temperature of radiating object, °R; °R = °F + 460

T, = temperature of absorbing object.
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135190 2.1 1AAYA Heat Capacity of Materials by Volume

Heat Capacity per Volume
Materials ( btu/ l’t3 -°F)
Water 62.4
Steel 59
Wood 26
Brick 25
Concrete (Stone) 22
Foam insulation 1
Air 0.02

'Tim : wiiadfe Heating Cooling Lighting TAb Norbert Lechner . 1991 p-125

222 MANNIMMUYUNYH (Thermal Resistance)
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Jeg) ANHHUI (}2)

U-Value Time Lag
(W/m™-"C)
2% 4 0.61 27, A
8 0.41 57, %A
12 0.31 87, ¥
ABUNIA 4 0.85 27, ¥
8 0.67 5 ¥4
12 0.55 8/, ¥
BHURWAUNUAIN U 2 0.16 40  um
4 0.09 3 ¥
hH] % 0.68 10 um
1 0.47 25 um
2 0.30 1 ¥..

fn: Egan, Concepts in Thermal Comfort, Prentice — Hall Inc, Englewood Cliffs, New Jersey, 1975, p84 uazAsle YInzaunm,
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srrasture of solac abzarber

¥ ¥ 4
A 2.6 31115211 Solar Absorber HAZN T3 ARAY IFNIUN VAT TN
11 - Kiaus Daniels, The Technology of Ecological Building, Birkhaiser Verlag, p.209

23.3 32113 THERMOSIPHON SYSTEM
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Pressure

250 W.
ON. 1.6 kg/em’.
OFF. 2.6 kg/em’.
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