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Abstract

The thermal management system of pure electric vehicles is mainly used to ensure the thermal
EWAEE

SCEF| PR, RIE. T AMEsim f2Eh FAET IR GERE D). LS 117 3T, 2023, 12(3): 2898-2910.
DOI: 10.12677/mos.2023.123267


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.123267
https://doi.org/10.12677/mos.2023.123267
https://www.hanspub.org/

Writiz, Zeimig

safety of batteries, motors and motor controllers and the comfort of the passenger compartment.
However, the thermal management system also consumes a lot of energy. In order to improve the
energy utilization efficiency of the whole vehicle, this paper constructs the topology of a mul-
ti-mode integrated thermal management system (MITMS) that combines heat pump, battery
thermal management and motor waste heat recovery. According to the temperature control re-
quirements of the battery, passenger compartment and motor, the mode switching control strate-
gy of MITMS is formulated. Based on AMEsim simulation software, this paper establishes a simula-
tion model of the system, and simulates the thermal management performance of the built MITMS
under various working conditions in summer and winter. The results show that MITMS can meet
the cooling requirements of battery and passenger compartment in summer. The battery thermal
management has a great impact on the cooling capacity of the system, and the cooling capacity of
the system is reduced by 28.9% on average. In winter, waste heat recovery has a great impact on
the low-temperature heating performance of the system. With the increase of waste heat recovery,
the COP of the system has increased by 34.8% on average. Under the CLTC-P driving cycle, the fea-
sibility of the system is verified.
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Figure 1. Schematic diagram of multi-mode integrated thermal management system (MITMS) work
mode and circuit
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Table 1. System working modes and flow paths
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Figure 2. MITMS mode switching control strategy diagram
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Figure 3. Schematic diagram of integrated thermal management system in AMESim
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Table 2. Specifications of relevant components
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Figure 4. Comparison between simulation results and experimental results of heat pump system. (a) System heating capacity;
(b) COP
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Figure 5. MITMS performance in summer. (a) Condensation pressure; (b) COP; (c) Battery temperature; (d) Cabin temperature
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No BARAEICEDY 300 W MELIRE N TCR, REMZAEKR LRI T 12.8%: 1 I B E
N-TCHE, RGWAKREIDCEARTT T 8%. BEERMEERTT, RSN EKIENEZH ETHE
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Figure 6. MITMS performance in winter. (a) COP; (b) Heating capacity; (c) Evaporation pressure; (d) Waste heat recovery
rate
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Figure 7. Comparison between MITMS and baseline system (without MITMS) under CLTC-P driving cycle (a) System
temperature rise; (b) The Change Process of Battery SOC
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