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A study of variable refrigerant flow heat pump dynamic models

Ehsan Bagheri Fahraji’, Mehdi Maerefat

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143, Tehran, Iran, e.bagheri@modares.ac.ir

ABSTRACT

Heat pumps are under variable loads in heating and cooling mode and their capacity must be controlled with respect to load. One of the best methods
for heat pump control capacity is variable refrigerant flow (VRF) system. VRF heat pumps face complex dynamic conditions because of variable
loads and interaction between heat pump and building, thus an appropriate heat pump modeling is essential for performance evaluation and utilization
in control strategy fields. In the present paper, a study and comparison of VRF heat pump dynamic models to find an appropriate model for utilization
in control strategy fields is performed. Among the available models, moving boundary model has high computation speed but lower accuracy and is
not applicable sometimes such as start time. Finite difference model computation speed is low but its accuracy and stability is high. A combination of
moving boundary and finite difference method (hybrid model) provides advantages in terms of model speed and accuracy as well as possibility to
utilize in all dynamic and steady conditions. Besides, using this model in control strategy fields will result in appropriate performance, less building
temperature fluctuations and less system energy consumption.

Keywords: Heat pump, Dynamic model, Variable refrigerant flow (VRF)
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