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Investigation the influence of velocity of inlet air on thermal environment and
equipment performance in a data center

Alireza zolfaghari*, Mahdi afzalian

Department of Mechanical Engineering, University of Birjand, Birjand, Iran
*P.0.B. 97175.376, Birjand, Iran, zolfaghari@birjand.ac.ir

ABSTRACT

In the present study, the effect of velocity of inlet air from raised floor plenum supply on thermal environment and performance in a data center has
been investigated. Inlet air temperature is considered fixed at 12 °C and the air velocity is varied at four levels (0.6, 0.8, 1.0 and 1.2 m/s). To evaluate
these para,eters effect, three non-dimensional indexes such as Return Temperature Index (RTI), Return Heat Index (RHI) and Supply Heat Index
(SHI) are used. Computational fluid dynamics (CFD) and AirPak are used to predict the effect of the inlet air velocity on thermal environment. Based
on the results, with increase in inlet air velocity, Return Temperature Index and Return Heat Index are both increased while Supply Heat Index is
decreased. This can be explained by increase in bypass airflow. Bypass airflow is caused by the air that leaves the CRAC (Computer Room Air
conditioning) unit and return to it directly without passing through the servers. This causes the lower efficiency, lower lifetime for equipment and
more energy consumption for data center. Moreover, mixing the cool air and hot outgoing air from racks is increased and performance of data center
is decreased.

Keywords: Data center, Thermal environment, Cooling system
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