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Abstract 

Variable refrigerant flow (VRF) and variable air volume (VAV) systems are considered among the 

best heating, ventilation, and air conditioning systems (HVAC) thanks to their ability to provide 

cooling and heating in different thermal zones of the same building. And it has also the ability to 

recover the heat rejected from spaces requiring cooling and reuse it to heat another space. But, at the 

same time, these types of systems are considered one of the most energy-consuming systems in the 

building. So, it is crucial to well size the system according to the building’s cooling and heating needs 

and the indoor temperature fluctuations. Although many researchers have studied the building energy 

performance considering either heating or cooling needs, using air handling units, radiant floor heating, 

and direct expansion valve. Only a few studies have taken into account the use of VRF or VAV systems 

for both cooling and heating needs. This study compares both systems by conducting an energy model 

simulation of a real building under a semi-arid climate for the cooling period. The study aims to 

evaluate the effect of these HVAC systems on the energy consumption and the thermal comfort of the 

building. The numerical model was based on the Energy Plus simulation engine. The approach used 

in this paper has allowed us to reach a significant quantitative energy saving by using the VRF system 

compared to the VAV system. 
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