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High Efficient Thermal Management System that Overcomes Problems
to Spread BEV
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Battery Electric Vehicle (BEV) continues to grow in popularity as a response to global CO, environmental
regulations. For BEV to become as widely adopted as conventional engine vehicles, it is essential to
improve their resale value—which depends on battery capacity—and to extend their cruising range by
reducing cabin heating energy consumption in winter. To meet these needs, we have developed a thermal
management technology based on a new heat pump system with the following two key advantages:
1. High battery cooling performance that maintains over 90% battery capacity after 10 years.
Technical highlight: A receiver cycle with a simple structure and specialized valve control.
2. Anytime de-icing for the heat pump, which improves cruising range by 20% compared to high
voltage heating systems.
Technical highlight: Enables de-icing while driving by utilizing waste heat from the vehicle and cabin

heating.
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Fig.1 New Heat Pump System : Compared with
Exiting System

Fig.2 Liquid Back Control : Concept



Fig. 3 Liquid Back Control : Valve Actuation

Fig. 4 Liquid Back Control : Demonstration of New
Control

Fig.5 New Heat Pump System : Compared with
Exiting System
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Fig. 6 Supplying Method for Deicing Heat
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Fig. 7 New Deicing Method : Heating Cycle

Fig. 8 New Deicing Method : Effect
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