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Design of thermal system using 3-way valve and PTC to which a solar
module
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Abstract In this study, a thermal system was designed using a 3-way valve and PTC attached to a solar module.
This design could help solve the problem of rising fossil fuel costs caused by limited reserves and environmental
problems resulting from fossil fuel use. The thermal system is a hot-air and heating control system composed of a
temperature sensor part, mode setting part (for hot air and heating modes), supply part, and thermal system control
part. The temperature sensor part has piping and an indoor temperature display, and the temperature setting part has
multiple monitoring functions. The mode setting part switches between hot air and heating modes and can be used
to set the temperature. The thermal system control part performs functions such as PTC control and temperature
setting, PTC day and night and time selection, hot air and heating control, and three-way valve selection. The results
verify that the system operates with stable response speeds of 680 us in the temperature sensor part, 700 ps in the
mode setting part, and 610 ps in the thermal system control part.
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Fig. 4. Circuit diagram of temperature sensor part

Fig. 5. Circuit diagram of mode setting part
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Fig. 6. Circuit diagram of thermal system control part
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Fig. 9. Thermal system control part Design

Fig. 7. Temperature sensor part Design
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Fig. 10. Operation test shape of thermal system
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Fig. 8. Mode setting part Design
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Fig. 11. Test data of temperature sensor part
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Fig. 12. Test data of mode setting part
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