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Experiment and Simulation of Diffusion of Gas Released from the Relief
Valve of a Gas Cylinder for a Portable Gas Range

Seung-Kyu Kang ", Kyung-Suhk Choi, Joon-Yong Yoon"

Key Words: Safety evaluation(9F-9 H7J), Portable gas range(©]&4] FEF

explosion limit(Z2317H )

oI27)), Relief valve( =4 H), Lower

ABSTRACT

In the last five years, 91 accidents from portable gas ranges and non-refillable metallic gas cartridges have
occurred. The gas cylinder installed with a relief valve was developed to prevent an explosive accident from
the gas cartridge. In this study it was carried out to evaluate the safety of a gas cylinder mounted with a
relief valve which can prevent an explosion. Under the real using condition and the extreme condition the gas
cylinder is heated with an electric heater. Simultaneously, the operating pressure is checked and the suitability
of releasing flux is evaluated. And the possibility of fire or explosion was tested when the gas was released
from the relief valve at the real using condition. Using a numerical simulation method, the diffusion of butane

gas released from a relief valve was visualized.
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Table 1 Gas accident status for the last 5 years
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Table 2 Classification of accident type related with portable gas range
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Fig. 1 Configuration of relief valve for prevention of explosion.
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Fig. 2 Experimental apparatus for safety test of gas cylinder with relief valve
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Fig. 3 Configuration of flow simulation domain.
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Mo. of cells: 230,000(tetrahedral)

Fig. 4 Grid generation for flow simulation.
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Fig. 5 Temperature and pressure rising curve for a flow passage
cutoff system.
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Fig. 6 Temperature rising curve for a cylinder separation system
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Fig. 8 Time evolution of temperature contours and diffusion of released butane gas.
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