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Development of a Humidity Control System for the Reduction of Ventilation
Heat Loss of HVAC Systems
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Vehicles have been required to further save energy to cope with global warming issues. As a result of the
improving efficiency of internal combustion engines in vehicles and the adoption of electric power trains, the
engine heat previously used for heating the passenger compartment has decreased, and consequently additional
heating energy may be necessary to maintain the thermal comfort of the passenger compartment in winter This
paper is concerned with a humidity control system that realizes a reduction of the ventilation heat loss by
controlling the recirculation rate of the HVAC system to reduce the consumption of additional heating energy.
For the recirculation control, a highly accurate humidity sensor is applied to monitor the possibility of fogging on
the windshield. As a result of this control, the fuel consumption of hybrid vehicles has decreased and the maximum

cruising distance of electric vehicles has increased.
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Fig. 1 Thermal Load and Heat Supply
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Fig. 2 Relation Between Heating Value and Cruising
Distance
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Fig. 4 Recirculation Rate and Ventilation Loss According
to Ambient Humidity and Number of Passengers
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Fig. 5 Influence of Humidity Sensing Position for
Accuracy of RHW
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Fig. 6 Simulation Model and Computational Elements in
the Cabin
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Condition Vehicle speed: 100km/h, Ambient air temperature:
Ambient air humidity: 90%rh, number of passenger: 4
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