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Data Centers Cooled by Direct Evaporative Cooling Air Conditioning Units
Chen Meng' Huang Xiang! Ma Gang'
Shi Dongxu! Shen Tianlei' Su Lin? Yan Libo?> Tao Changjun’
( 1.School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710600;
2.Guangdong Midea HVAC Equipment Co., Ltd, Foshan, 528000;

3.Tibet Ningsuan Technology Group Co., Ltd, Lhasa, 510000 )
[ Abstract] In view of the problems of local hot spots and uneven air supply in the airflow organization of data centers cooled
by direct evaporative cooling air-conditioning units, Fluent simulation software was used to simulate and analysis the air outlet size
and location for optimization: the best size of air outlet for Server Room A was finally selected as 1400mm X 2300mm, the best size

of air outlet for Server Room B was 1600mm X 2300mm, and the size of return air outlet was 2300mmx1800mm; The layout of the
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cabinets was optimized and it was found that there were some local hot spots in several layout solutions of Server Room A and B.
Therefore, when considering the layout of the future data center server room construction, column head cabinets or less powerful
equipment can be placed in the locations where there are local hot spots. At the same time, considering various factors such as
airflow distribution and cost, scheme @ is identified as the sample data center direct evaporative cooling air conditioning unit
stacked into and out of the air scheme, and scheme 3 can also be widely used in various forms of data center air conditioning unit
stacking, while several other schemes can also be combined with the actual requirements on cost and airflow distribution and

applied to different forms of data centers. The optimization of airflow distribution is also an important research direction for

reducing the energy consumption of air conditioning systems in data centers in the future.
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Table 1 Data center server room specific parameters
GlNz L5 A W55 B
R (m) 3650
SJE (Pa) 65230
1 K7 JE A28 PR T [ R
B RS (KX FEXE)D) (mmX mmXmm) 17800 19830 X 6350 27000 % 19830 X 6350
BIpFE (kW) 600 800
HUE R~ (mmXmmXmm) 600X 1200 2200 600 1200 2200
YRANLLHIE R O3 4 5
ZEPRAHLZE R BN 4 5
O TOURE I . (mmD) 3200 3200
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Fig.1 Data center floor plan and unit layout
1.2 ML AR ST e R &l

HLp3 AR RS Sl 70 5 R A0 B 2 Fror, R &)
S REF R T 5x10° MR 12x10° [A% A
25x10° A%, DLHXT IR ISR BEAT T 96 AE, BE
HMRREBENE 2, MXSERUAR, T i
B, Ga R E IR U HET PR R R, BURR
T 5%10% A5 .

x2 PIAEIRSTMELEIE

Table 2 Grid independence verification
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Table 3 Machine room air outlet size
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Table 4 Simulation results for different air supply opening sizes in plant room A
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Table S Simulation results for different air supply opening sizes in plant room B
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Table 6 Cabinet layout solutions
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Fig.4 (a) Schematic diagram of the horizontal section of the cabinet (b) Schematic diagram of vertical section
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Table 7 Cloud map of temperature distribution in different horizontal sections of the server room
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Table8 Cloud map of temperature distribution in different vertical sections of the machine room
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Table 9 Planar flow distribution of server room A1l
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Table 10 Stacked air intake and exhaust scheme and diagram of the unit
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