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Abstract

This paper reports on an theoretical study of heat transfer from evaporative cooling system by
the flow of recirculated water over the roof. In this system the water 1s distributed at the top of
the pitched roof, collected at the bottom by a gutter and recirculated by a pump. To analysis the
system, the energy balance equations are developed and solved using a finite difference method.
The calculation results show a good agreement with the measured ones obtained from our
experiment. Based on the results, it was seen that the roof-evaporative cooling system reduced the

heat flux significantly compared with the conventional roof structure even in the hot-humid
summer chmate of Korea.
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Fig. 2. Model of theoretical analysis
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Fig. 4. Schematic of experiment apparatus
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Fig. 5. View of experimental apparatus

Table 1. Measuring instrument

Data Logger HP 34970A
h Thermocouple T-type (Watlow)
Flowmeter ) Omega FLSC-23
Pyrheliometer Li-cor Pyranometer
Hygrometer Delta HD 8507TC -
S e s
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Table 2. Expenmental condition

o |tem Condmon .
Tilt angle 40
Direction south
Tank volume 200kg

Water flowrate
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Fig. 6. Solar radiation on horizontal surface
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Fig. 7. Ambient air temperature

Table 3. Thermal properties of material

Concrete 1.3 0.9 2243
Expanded 0.03 252 25
Polystyrene
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—8— Conventional roof (experiment)
—— Conventional roof (theory)
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Fig. 9. Variation of surface temperature
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Fig. 10.  Variation of internal temperature
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Fig. 11. Temperature of supply water
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—— Retumn water termperature {experiment)
—— Return water termperature (theory)
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Fig. 12. Temperature of return water

—0— Sypply water temperature {theory)
—— Return water terrperature {theory)
—o— Ambient air terperature

Temperature (T

O S W W SO S A WA S Sy N W W SO MR R, i

88 24 6 12 18 4 6 12 18 24 6 12
Tirre (hour)
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