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Abstract

The environmental laboratory studied in this paper is mainly used in the performance testing of
indirect evaporative cooling air conditioners and direct evaporative cooling air conditioners.
Based on the test requirements of the unit air conditioner used in the data room, the air supply
structure of the outdoor side room of the laboratory is designed. The air supply structure adopts
the method of side supply and top return, and the side adopts orifice plate to supply air. By means
of numerical simulation, the distribution rule of the velocity field and temperature field in the test
area are investigated when the orifice porosity is 26%, 12% and 6% respectively. According to the
analysis and simulation results, it shows that decreased porosity has a very weak effect on the
temperature field in the test area. When the porosity is 26%, the average surface velocity is 0.612
m/s, and when 6%, the average surface velocity is 0.436 m/s. By observing the cloud map, it can be
seen that in the form of single-hole plate air supply, the wind speed on the windward side of the
tested machine is high and the wind speed fluctuates greatly. Therefore, this paper proposes the
air supply form of double-orifice plate throttling. Under this air supply form, the average wind
speed in the test area drops to 0.34 m/s, and the speed distribution on the windward surface of
the tested machine is effectively improved.
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Figure 1. Single-layer orifice plate air supply structure
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Figure 2. Physical model diagram
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Figure 4. Velocity distribution of single-hole plate air supply with different opening ratios
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Figure 5. Temperature distribution of single-hole plate supply air with different opening ratios
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Figure 9. Velocity distribution of single-hole plate air supply with different opening ratios
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