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Abstract

R290 is a promising alternative refrigerant for air conditioning. In order to promote the safe appli-
cation of R290 in air conditioning, this paper takes the R290 enthalpy difference laboratory built by
a certain unit as the research object, and establishes a mathematical model for the leakage and dif-
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fusion of indoor self-circulating refrigerant in a limited space. In the case of leakage of the tested re-
frigeration equipment (heat pump) using R290 as refrigerant, CFD is used to simulate the test room
after leakage, and the explosion risk of R290 leaking into the limited outer space is analyzed and
discussed. In this paper, it is assumed that the leakage hole is a circular leak hole, the diameter of the
leak hole is 4 mm, the leakage amount is 1.3 kg, and the leakage time is 240 s, and the leakage rate is
uniform throughout the whole process. It is found that there is no concentration range of R290 ex-
plosion in the whole process except near the leakage port within the leakage time (240 s).
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Figure 1. Schematic diagram of the
outdoor room structure of the laboratory
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Figure 2. Schematic diagram of a laboratory physical model
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Figure 3. Mass fraction distribution of R290 in each plane when the leakage time is 10 s
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Figure 4. Mass fraction distribution of R290 in each plane when the leakage time is 240 s
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Figure 5. Mass fraction distribution of R290 at monitoring points within 240 s of leakage time
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Figure 6. Distribution of R290 mass fraction in each plane at 10 s after leakage (1)
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Figure 7. Distribution of R290 mass fraction in each plane at 10 s after leakage (2)
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