2012-04-23 11:35

http://www.cnki.net/kems/detail/11.3370.P.20120423.1135.001.html

5519 3% 45 2 ) Mo F R 2% P R PR 7 (B0 5 LRt Vol. 19 No. 2
2012 4 3 H Earth Science Frontiers (China University of Geosciences(Beijing) ; Peking University) Mar. 2012

K G WL HF 25 REATAZ 1 il X AR R A% 5 ]

55

5&}@%%19 gL 7N ?‘}%”29

L EBEEE S2E0r5E i, JE3T 100190
2. WA AR HL . JEET 100027

Bk TC”

Zhang Xuhui', Lu Xiaobing', Li Qingping®,

Yao Haiyuan®,

;ff:l, E//%%l

H

Zhao Jing',  Wang Ailan'

1. Institute o f Mechanics, Chinese Academy of Sciences. Beijing 100190, China

2. Research Centre, China Ocean Oil Co. , Beijing 100027, China

Zhang Xuhui, Lu Xiaobing, Li Qingping, et al. Axial symmetrical thermal conduction of gas hydrate-bearing sediments related
to phase transformations. Earth Science Frontiers, 2012, 19(2) . 000-000

Abstract; Thermal conduction and phase transformation are essential physical-chemical processes in the dissoci-
ation of gas hydrate deposit. The evolution of thermal conduction and dissociation front is the most fundamen-
tal scientific problem in the investigation of gas hydrate dissociation and related hazards. An axial symmetric
theoretical model is presented based on experimental observations and comprehensive analysis of the physical
process. A numerical method is obtained. The THF hydrate phase transformation fronts in deposit are meas-
ured by experiments considering a series of different thermal sources. By comparison, the numerical and exper-
imental results are in agreement well with each other.
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Fig. 1 Sketch of engineering exploitation
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Table 1 Comparison of physical property between
THF hydrate and CH, hydrate/**”
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Fig. 2 Cylindrical apparatus for modeling hydrate dissociation
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Fig. 3 Temperature distribution on the surface of
hydrate-bearing sediment
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Fig. 5 Time-space evolution of hydrate phase transition
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Fig. 6 Partition of dissociation and undecompounded zones
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Table 2 Basic parameters
[ 25 EL b5 28 SHUE
1 YIBIREE Ty=265.15 K 18 JKIF LA Cy=4211]/(kg * K)
2 R om=2 690 kg/m3 19 PUSRIRAAR R Ht Crg=346 J/(kg « K)
3 ERMIERRE R em=0.6 20 WA Cn=3840J/(kg » K)
4 KEWRE R en=0.4 21 PUSEIR B R Cr=4 211 J/(kg * K)
5 TRKIKE [=0.25m 22 RFERMIMES R Kyg=0.03 W/(m + K)
6 DUEIKIRK AP % on =997 kg/m? 23 DA AAEMIERRE K=0.03 W/ (m - K)
7 HEKRKEHIET R Kn=0.46 W/(m - K) 24 KHPE T REL Kw=0.56 W/(m * K)
8 DUSMKI/K G o RIS AHy-=2.7X10°] /kg 25 WEmMIVES R Kn=3 W/(m -+ K)
9 DUSKIE KA T IR Twn=277.55 K 26 PUSKI P IE S R K¢=0.12 W/(m « K)
10 PUEIKIE KA P LA Ch=2123]/(kg « K) 27 PR E R N=100
11 PSRRI AL S AHie=4.1X10°]/kg || 28 Ak Ar=10"1 (2 —)
12 PUSRIR 1) % or=2890 kg/m? 29 K AM=10"2(EH—)
13 POk AL Ti=339.15 K 30 BYTHAREL K/oC=10""m/s
14 JKPhe Twp=373.15 K 31 RMARHGHR R AR 1g=10""Pa+s
15 KW E pw=1 000 kg/m? 32 PIBUZBER ke=10""Pa s
16 KRAERIE AHy g =2.2X10° J/kg || 33 DIBUZSAEA & E=5X10%Pa
17 JKZEAIEEEA Cywe=1385]/(kg + K) 34 SEHEH pe=1X107 Pa
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Fig. 7 Comparison between experimental and numerical results

at the condition of T;<<T,,<Tj,
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Fig. 8 Comparison between experimental and numerical
results at the condition of T<<T, < Ty
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