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Abstract : This study presented the feasibility of a coolant heat-source heat pump system as an alternative heating
system for electrically driven vehicles. Heat pumps are among the most environmentally friendly and efficient heating
technologies in residential buildings. In various countries, electric mobiles devices such as EV, PHEV, and FCEV, have
been mainly concerned with heat pumps for new mobile markets. The experiments herein were conducted for various
ambient temperatures and coolant temperatures to reflect the winter season. The system, a coolant heat-source heat
pump, consisted of an inside heat exchanger, an outside heat exchanger, a motor driven compressor, an electronic
expansion valve, and plumbing parts. For the experimental results, the maximum heating capacity and air discharge
temperature are up to 6.3 kW and 62°C respectively at an ambient temperature of 10°C, and coolant at 10°C. However,
at -20°C ambient temperature and -10°C coolant temperature, conditions were insufficient to warm the cabin as the air
discharge temperature was 13°C.
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Nomenclature

: specific heat, kJ/kg-K
: depth, mm

: enthalpy, kl/kg

: height, mm

: length, mm

: mass flow rate, kg/h

: heat capacity, kW

: temperature, °C

s work, kW

SNOoF Sm IO

*Corresponding author, E-mail: dlee6@hvccglobal.com

v

A1), Coefficient of performance(”d ‘s Z157), Inside

< 11317]), Electronic expansion valve(Z =} 3§

Subscripts
a : air
w . water
c : compressor
i, 0 :inlet, outlet
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Fig. 1 Schematic of heat pump test apparatus
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Component Specifications
Inside HEX 230Lx250Hx35D mm
Outside HEX 176Lx112H%95D mm
Refrigerant R134a, 750g
Scroll (Electric driven)
Compressor -
33 cc/revolution

(b) Specification of heat-pump system
Fig. 2 Schematic and geometric parameters of coolant source
heat pump system
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Table 1 Test conditions for heat pump system

Cabin room
Air temperature -20, 0, 10°C
Air volume flow rate 300 m’/h
Engine room
Water temperature -10, 0, 10°C
Compressor rotational speed 3000, 4500, 6000 rpm
Water flow rate 12 ¢/min
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Fig. 3 Experimental results of refrigerant charge amount test
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Fig. 4 Experimental results of variation of heating capacity
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Fig. 6 Experimental results of variation of air discharge
temperature with compressor rotational speed
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