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Abstract 

Currently, the common evaporator model based on the moving boundary method 

ignores the inlet specific enthalpy time derivative, and then yields a mass 

conservation error in the calculation, which may further reduce the dynamic 

simulation precision of the evaporator and whole system. To solve this problem, the 

common evaporator model is modified by introducing an additional input variable, i.e. 

evaporator inlet specific enthalpy time derivative. The computational results indicate 

that the modified evaporator model can perfectly eliminate the mass conservation 

error compared to the common evaporator model. The simulation results based on the 

common model and the modified model are compared with the experimental data, 

which reveals that the results from the modified model have better agreement with the 

experimental data. Under the considered condition, the modified model can reduce the 

simulation error of average heating capacity from 8.61% to 3.82% compared with the 

common model. The transient response of the modified model to the step change of 

the EEV opening degree is also verified with the test. And both the response speeds 

and numerical values of the evaporating pressure and refrigerant mass flow rate show 

good agreement. The effects of the evaporator air velocity and the compressor 

frequency on the system performance are theoretically investigated based on the 

modified model. The increase of the evaporator air velocity always contributes to the 

performance improvement of the whole system, but this positive effect become very 
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