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Abstract

According to the driving conditions and design requirements of electric vehicles, this paper pro-
poses a matching design scheme suitable for electric vehicle heat pump air conditioning systems,
which mainly includes the calculation of automobile hot (cold) load and matching methods of
main parameters of main components. An electric vehicle heat pump air-conditioning system was
used to verify the reliability of the method, simulate the design conditions in the environmental
simulation laboratory, conduct experimental tests on the performance of the designed heat pump,
and compare and analyze with the design goals. The results show that the experimental results are
basically consistent with the design goals, and the error is within 5%. It can be seen that the
matching design method of the electric vehicle heat pump air conditioning system proposed in
this paper combines the driving state and working environment of the car, which is suitable for
the basic electric vehicle heat pump air conditioning system to provide a reliable method and
ideas for the design of heat pump air conditioning systems for electric vehicles.
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Figure 1. Demand curve of system
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Figure 2. Sources of load in electric vehicles
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Table 1. Calculation method of each partial load
1 BRIt ELE

Bt 2R HEaHr T
7 25 IR Qe Qe + Qe + Qe Q. =K AALC
BIHGHTIL Qe Qo+ Qoe + Qo Qs = KeAAL
KIR4ES Qe Qe +Qrr +Q:y (1+ p, xan/aw)x J xC
Q, =gVsp(H,.—H,)
HAIRE R Qa Q +Q,
Q. =Ng, p(H,, —H,,)
H B A Qe 300w
o BB B Qq Q, =CL xK,
NAEFST Qp Q, =116Nn
FLRIPARTE Q, Q, =Q,+Q, Q, =cmat

Table 2. Meaning and reference value of each parameter
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Table 3. Operating parameters of the vehicle to be tested
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Figure 3. The cooling load of the target car at different ambient
temperatures
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Figure 4. Capability value matching calculation flow chart of main parts
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Figure 5. System schematic diagram
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Figure 6. Environmental simulation laboratory diagram
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Figure 7. Schematic diagram of the temperature measurement point inside the car
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Figure 8. Changes in suction and discharge temperature and pressure
over time
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Figure 9. Changes in the ambient temperature of the car over time
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