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Abstract

Rooms that are directly exposed to solar radiation
or lack adequate thermal insulation generally maintain elevated
average temperatures. Conventional air conditioning can be
employed to reduce indoor temperatures to more suitable
levels; however, such systems result in high energy
consumption. To address this limitation, the researchers
developed an loT-based air conditioning system that can be
controlled via the Blynk application. The system utilizes the

principle of thermoelectric cooling, which is cost-effective and

can be powered directly by solar energy without the need for
alternating current, thereby reducing energy losses associated
with  power conversion. The system integrates six
Thermoelectric TEC1-12706 modules equipped with heatsinks
to dissipate heat from the hot side of the thermoelectric
elements, while the cold side provides cooling through
heatsinks in combination with a 12V fan. Power is supplied by a
40A switching power supply regulated at 12V. Performance
evaluation was conducted in a closed 32-cubic-meter test
room, which was directly exposed to solar radiation but still
allowed some external heat transfer. The cooling process and
system operation were monitored and controlled using an
ESP32 microcontroller. Experimental results indicated that the
system achieved a maximum indoor—outdoor temperature
differential of approximately 3°C during daytime and 2°C during
nighttime. Moreover, the system was capable of lowering the
indoor temperature to 1.5°C below the outdoor temperature
within 40 minutes at night. The six Thermoelectric TEC1-12706
modules

exhibited an average power consumption of

approximately 354 watts.
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1.1 Thermoelectric TEC1-12706
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