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Numerical Simulation of Air Flow at Perforated Plate in Data Center

LIU Hailong, ZHU Xinshu, DENG Peigang”
School of Optical Information and Energy Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Taking the air flow of a perforated plate and its adjacent racks in a data center room as an example,

we constructed three finite element models which are real model, basic model and optimal model by ANSYS.

The boundary conditions were determined according to the measured data. The contour plots of pressure and

velocity of three models were obtained. The basic model and optimal model were compared with the real

model. The results show that the deviation of the velocity and pressure between the optimal model and the real

model is within 5%. In the meantime, the calculation time of the optimal model can be reduced by 60%

compared with the real model.
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Fig. 1 Internal pictures of data center room:

(a)cold aisle, (h)IT equipment
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Fig. 2 Research objects: (a)perforated plate and its adjacent
racks, (b)model
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Fig. 3 Perforated plates for air supply: (a)real image,
(b)model in ANSYS
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Fig. 4 Velocity contours: (a)real model,
(b) partial enlarged model of (a), (c)basic model,
(d)optimal model
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Fig. 5 Pressure contours: (a)real model,

(b)basic model, (¢)optimal model
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Fig. 6 Speed comparison of measurement points :

(a)point 4, (b) point B, (c¢)point C, (d) point D
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