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KONGNATEE  WATTANANUSIT @ AN EXPERIMENTAL INVESTIGATION ON
PERFORMANCE OF A SUB-WET BULB TEMPERATURE EVAPORATIVE COOLING
SYSTEM.
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This study introduces an innovative Sub-wet bulb Temperature Evaporative
Cooling system (STEC), designed to augment air conditioning units by producing cool
air without additional moisture, thereby reducing electricity consumption in traditional
vapor compression (VC) systems. The research aimed to develop a STEC prototype and
explore the effects of various operational variables on its performance. Experimental
evaluations focused on the optimal conditions for temperature reduction and energy
efficiency in comparison to conventionat VC systems. Among five adhesives tested,
Draga adhesive emerged as the most cost-efficient option for bonding fabric to
aluminum, due to its low cost, adequate water diffusion, and sufficient adhesion
quality. Optimal operation was achieved with a working air ratio of 0.37, enhancing the
system'’s temperature drop capability by 65%. The water supply to the wet channel
for specific durations can improve the temperature reduction capacity by 53% and
reduce electricity consumption by 38%, so the recommended time for running the
pump is 2 minutes, followed by a 60-minute pause and utilizing room-temperature
water to enhance efficiency of system. A significant performance improvement was
observed with ambient air temperatures ranging from 23 to 34.5 °C, resulting in
increases in temperature drop, heat transfer rate, and Coefficient of Performance (COP)
by 5.7, 5.6, and 6.5, respectively. When integrated with VC systems, STEC demonstrated
a potential energy consumption reduction of up to 9.95%. Economic analysis revealed
a Net Present Value of 11,441.30 Baht, an Internal Rate of Return of 9.4%, and a

payback period of 7 years and 2 months, underscoring the system's economic viability.
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