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Design and Research of Thermal Management Solution for Pure
Electric Excavator Vehicles

Wu Zhilu
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Abstract : To address the conflict between heat dissipation and energy consumption caused by the coupling
of multiple heat sources—including the battery, motor, hydraulic system, and cockpit—in pure
electric excavators, this study proposes an integrated vehicle—wide thermal management solution
that combines hierarchical cooling with waste heat utilization. Through analysis of the thermal load
characteristics of the power system, hydraulic system, and cockpit, the cooling boundary conditions
for each circuit were determined, leading to the establishment of a system architecture featuring
coordinated hierarchical cooling circuits for high—, medium—, and low—temperature zones alongside
a refrigerant circulation circuit. Key components such as radiators, water pumps, compressors, and
expansion valves were selected and matched accordingly, and a one—dimensional simulation model
was developed for energy efficiency analysis under typical operating conditions. Test bench and
road test results demonstrate that this solution effectively controls component operating temperatures,
significantly reduces auxiliary system power consumption, and enhances the vehicle's range.

Keywords : pure electric excavator; thermal management; cooling circuit; energy efficiency analysis;
experimental verification
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