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Abstract

In traditional truck air conditioning systems, the power comes from the engine, and the engine’s
operating condition affects the air conditioning’s cooling performance, leading to poor stability of
the cooling system. However, the power source for electric air conditioning is the battery, which is
not affected by the engine’s operating state. Therefore, the stability of the air conditioning system
is better. In this study, a certain truck electric air conditioning system is taken as the research ob-
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ject, and a simulation chamber temperature control model is established. The output power of the
simulated load generator is changed in real time to achieve the same temperature change curve in
the simulated car cabin and the truck cabin. The truck electric air conditioning system simulation
model is established using simulation software Matlab/Simulink. The cooling process in the truck
cabin under a fixed working condition and rotational speed is simulated. Finally, the experimental
results are compared with the simulation results, and the experimental value with an error within
10% of the simulation value is obtained, thus proving the feasibility of using the simulation chamber
temperature control model for experimental research.
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Figure 1. Model of truck electric air conditioning system
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Figure 2. Car heat load module
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Figure 3. Compressor computing module
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Figure 4. Car room temperature calculation module
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Figure 5. Truck electric air conditioning general model
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Figure 7. Schematic diagram of heat and humidity load generator
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Figure 8. Schematic diagram of the simulated car room
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Figure 9. Model identification process
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Figure 10. Simulating the heat transfer model of car room system
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Figure 11. Simulation car room temperature control model
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Figure 12. Temperature variation diagram of constant speed car room
E 12, EEREEFRELE

3000
2800
2600

24007 o B
[—— AT
2000 e
—~ 1800
=

= 1600
18} 1400
#1900
1000
800

600

400

200

0 T T T T
100 200 300 400 500

Fa] (s)
Figure 13. Variation diagram of heat load and electric heating power of car chamber during cooling process
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Figure 14. Temperature change diagram of constant speed car room
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Figure 15. Variation diagram of heat load and electric heating power of car compartment during temperature rise
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