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Abstract

The research on the uniformity of temperature field and velocity field in the air conditioning la-
boratory is of great significance to the performance test of the side machine. In this paper, the la-
boratory that has been built in an enterprise is taken as the research object; CFD (Computational
Fluid Dynamics) modeling was used to compare the simulated data with the experimental data, in
which the relative error of the velocity field is basically less than 10%, and the difference between
the actual measured value of the temperature field and the simulated calculated value is con-
trolled between 0.05 K~0.25 K. The comprehensive consideration of the model can be used for op-
timization analysis. This paper proposes to improve the uniformity of the temperature field in the
laboratory by changing the air supply speed. It is found by simulation that when the air supply
speed is 3.5 atm/s, the uniformity of the flow field in the laboratory increases obviously, but when
the air supply speed continues to increase, the temperature field changes gradually. Therefore, a
small increase in the wind speed will make the flow field in the laboratory more uniform, but
when the wind speed reaches a certain value, the uniformity of the temperature field in the labor-
atory will decrease.
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Figure 1. Structural diagram of side air outlet
form (air duct supply)
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Figure 2. Isotherms and isotherms of each plane under the air model of T = 35°C orifice side
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Table 1. Comparison of measured and simulated values of wind speed in each plane

1. HEFERERILUESEBERT L

ACPIISEIME A FITBHIME xR MRZE  BPISHME BFIBHIME  goniRE HDWRE

Wi S (m/s) (m/s) (m/s) (%) (m/s) (m/s) (m/s) (%)
W1 0.65 0.69 0.04 6.2 0.64 0.59 0.05 7.8
WA 2 0.71 0.73 0.02 2.8 0.76 0.71 0.05 6.6
e 3 0.85 0.82 0.03 35 1.08 0.98 0.1 9.3
W 4 1.09 1.13 0.04 3.7 1.29 1.23 0.06 4.7
Wi s 1.18 1.21 0.03 25 1.37 1.31 0.06 4.4
M 6 1.16 1.13 0.03 2.6 1.39 1.34 0.05 3.6
WA 8 0.96 0.92 0.04 42 1.06 0.95 0.11 10.4
M9 0.67 0.71 0.04 6.0 0.79 0.74 0.05 6.3
10 1.49 1.56 0.07 47 145 1.53 0.08 5.5
11 125 1.32 0.07 5.6 1.37 1.44 0.07 5.1
A 12 0.95 0.91 0.04 42 1.76 1.82 0.06 34
W13 1.58 1.54 0.04 25 1.60 1.63 0.03 1.9
Wi 14 0.69 0.63 0.06 8.7 0.85 0.78 0.07 8.2
M 15 0.76 0.71 0.05 6.6 1.02 1.04 0.02 2.0
M i 16 1.53 1.49 0.04 0.026 1.75 1.84 0.09 0.051
Wi 17 1.36 131 0.05 0.037 1.09 1.04 0.05 0.046
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Figure 3. Comparison of measured and simulated values of velocity and
temperature in plane a and plane B
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Figure 4. Isotherms and isotherms of each plane when the air supply speed is 3.5 m/s
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Figure 5. Isotherms and isotherms of each plane when the air supply speed is 4 m/s
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