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Abstract

The artificial environment laboratory is an experimental device based on air differential method
to detect the performance of various kinds of refrigeration equipment, and this paper takes the
existing artificial environment laboratory of a unit as the research object, uses numerical simula-

NEFI M BMUR, Bk, el AN TSR R R ASBEL S 0] @B 03T, 2021, 10(3): 814-824.
DOI: 10.12677/mos.2021.103080


http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2021.103080
https://doi.org/10.12677/mos.2021.103080
http://www.hanspub.org

MR E

tion software to simulate the structure of the laboratory air supply, and analyzes and discusses the
air supply of the duct and two different air supply modes, that is, the air supply and orifice plates
and their influence on the air distribution in the room. According to the simulation results, under
the condition of the orifice plate air supply, its temperature field of the room is more even and the
temperature difference can be controlled in 0.3 K, which can meet the needs of high precision
enthalpy difference laboratory, compared with that of the air duct air supply. However, the orifice
air supply only applies to the test machine with side air outlet. For the test machine with air ejec-
tion, there will be convection disturbance in the room, resulting in the poorer temperature field
distribution to meet the test requirements. Therefore, the orifice air supply mode has poor appli-
cability, while the air duct air supply mode is suitable for both the side air outlet test machine and
the top air outlet test machine. Although the flow field distribution in the room may be uneven, the
temperature difference of the field can be controlled within 0.5 K, meeting the requirements of
the national standard.
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Figure 1. Simplified model of orifice air supply structure
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Figure 2. Z = 0.35 m plane velocity vector
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Figure 3. Z = 2.65 m plane velocity vector figure
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Figure 4. Distribution of temperature field and velocity field in two planes under the side outlet structure of the tested machine
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Figure 5. Distribution of temperature field and velocity field in two planes under the side outlet structure of the tested machine
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Figure 8. Distribution of temperature field and velocity field in two planes under the measured top outlet structure of T = 35°C

duct supply air
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