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Thermal environment analysis and air distribution optimization for

a Data Room in Urumqi

HUANG Xiang , LI Tingting , LIU Kailei, SHE Jianli, YANG Liran, GENG Zhichao
(School of Urban Planning and Municipal Energineering, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: Taking a typical data center in Urumgqi as the research object, the 6SingmaRoom software was used to
simulate the airflow organization and thermal environment of the data center. Temperature distribution of different
height planes in the data center, the airflow return airflow streamline distribution and the airflow distribution are
analysed. Three airflow organization optimization measures were proposed for the airflow chaos in the data center
the uneven distribution of hot and cold and local hot spots. The simulation comparison analysis was carried out.
Results show that the optimized thermal environment of the data center is significantly improved, and the air
conditioning cooling capacity can be fully utilized, to effectively avoide local hot spots.
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Fig. 1 A data center layout and measurement point layout
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Fig. 2 3D view of data center layout
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Fig.3 Line diagram of the wind returned from air conditioner
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Fig. 5 Temperature distribution of the room

at a height of 0. 1 m
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Fig. 6 Temperature distribution of the room

at a height of 0.8 m
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Fig. 7 Temperature distribution of the room

at a height of 1.5 m
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Fig. 8 Temperature distribution of the room

at a height of 2. 2 m
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Fig. 9 Temperature distribution at the inlet and

outlet of the cabinet
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Fig. 10 Hotspot cabinet streamline diagram
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Fig. 11 Temperature simulation and measured results at
different locations in the room
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Fig. 12 Air conditioning return to the wind line diagram
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Fig. 13 Cold aisle floor air volume diagram
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Fig. 14 Streamline diagram of the hotspot cabinet

after optimization
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Fig. 15 Temperature distribution of the room at a

height of 0. 1 m after optimization
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