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Joule-Thomson effect of gas pressure releasing process
HUO Liupeng, YUE Gaowei, WANG Binbin
(School of Civil Engineering ,Henan Polytechnic University , Jiaozuo 454000, China)

Abstract ; According to the safety problems occurred in the operation of the engineering system during the swelling thermodynamic process
of the gas throttle,an experiment and theoretical study was conducted on the Joule—=Thomson effect of the temperature—pressure during the
gas pressure released process. A theoretical prediction was conducted on the gas temperature rising law at the pressure released outlet dur-
ing the coal and gas outburst process. The study results showed that,due to the throttle effect of the gas pressure released,the temperature
of the pressure released gas would be rapidly increased. When the gas pressure in the gas filling tank was more closely to the gas pressure
in the pressure released tank ,the gas temperature in the pressure released tank would be slowly increased. In the improved Berthelot state
equation , the gravity temperature index n of the methane should be selected as 0.625. With the theoretical calculation of the Joule-=Thom-
son effect, the internal temperature variation law of the pressure released tank obtained during the gas pressure released process was basi-
cally the same to the measured results. Thus when the theoretical predicted coal and gas pressure as well as the gas pressure was 0.5,0.74
and 1.0 MPa individually,the gas temperature at the pressure released outlet would be increased to 22.99,33.87 and 45.35 K individually.

Key words: gas pressure; pressure released; Joule—Thomson effect;coal and gas outburst
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Fig. 1 Test system
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Fig.2 Temperature—pressure test results with pressure tank closed
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Fig.3 Temperature—pressure test results with pressure tank open
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Table 1 Fitting parameters of specific heat

capacity and pressure

/K B, B, A RHU R
253 32.465 26 1.726 631 0. 998 56
263 33.313 02 1. 583 640 0.997 58
273 34.051 81 1. 476 650 0.998 27
283 34.784 25 1. 367 880 0.998 87
293 35.516 80 1.262 860 0.999 91
303 36.225 24 1. 148 400 0.999 97
313 36.905 50 1.031 160 0.999 95
323 37.618 61 0. 905 390 0.999 21

CP =B, + B\p (14)
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Fig. 6 Relationship between fitting parameters and temperature
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Fig. 7 Comparison with temperature test and simulation results with pressure tank closed
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