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Abstract

To better solve the in situ combustion model, an extragradient method is given. Firstly, the
Crank-Nicolson central difference scheme is used in the discrete format, and secondly, the extra-
gradient method is chosen for the iterative algorithm, which transforms the nonlinear comple-
mentary problem into the equivalent form of the immobile point equation by projection, and then
solves it using the extragradient method, and finally, the numerical simulation results of the algo-
rithm are given under the condition of satisfying linear convergence, and compared with the inner
point method to verify the algorithm in solving the in situ combustion. The feasibility of the algo-
rithm in solving the in situ combustion model is verified.
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Table 1. In situ combustion parameter values
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Figure 1. The two algorithms correspond to the solution of the # = 0.02
spatial grid step at time ¢=0.001
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Figure 2. The two algorithms correspond to the solution of the 7 = 0.02
spatial grid step at time ¢ =0.004
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Figure 3. The two algorithms correspond to the solution of the 7 = 0.02
spatial grid step at time 7 =0.008
[ 3. BMEEX T 7 = 0.02 = E]MIE S K AERIE £ = 0.008 BHHIAE

& 4~6 25 R B 52 23 (R RS AR K = 0.02 I8, 809 2 5 BE 2 405 FDA-NCP &% 4H

+
o

sk

fBEIE 4 HIAE t = 0.001, £ = 0.004, £ = 0.008 A 5L B R RRHR FE /O 0 A FH 2R B o ARLEERET B 1~3, D/ T [
SES RIS D K, MRS S, WP RAR AT DL A, PR SRR 2R LT AR, DRIt Bl

FESEWIIN, Sk 2 X TR R AR BE T REAR SR A R

DOI: 10.12677/aam.2022.115323 3041


https://doi.org/10.12677/aam.2022.115323

t=0.001
T T T T T
§EX - g-FDA

X #-- qFOA | ]

L L L L L L L L L
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05
X

Figure 4. The two algorithms correspond to the solution of the # = 0.005 spatial grid step at time = 0.001
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Figure 5. The two algorithms correspond to the solution of the # = 0.005 spatial grid step at time ¢ = 0.004
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Figure 6. The two algorithms correspond to the solution of the # = 0.005 spatial grid step at time ¢ = 0.008
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Figure 7. The two algorithms correspond to the solution of the # = 0.02
spatial grid step at time £ = 0.002
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Figure 8. The two algorithms correspond to the solution of the # = 0.02
spatial grid step at time # = 0.006
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Figure 9. The two algorithms correspond to the solution of the 4=0.02
spatial grid step at time ¢=0.01
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Figure 10. The two algorithms correspond to the solution of the #=0.005
spatial grid step at time ¢=0.002
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Figure 11. The two algorithms correspond to the solution of the #=0.005
spatial grid step at time 7 =0.006
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Figure 12. The two algorithms correspond to the solution of the #=0.005
spatial grid step at time ¢=0.01
12. FMESESRIT A =0.005 ZEIMA& K FERTE] £ = 0.01 BYEORR

5. &t

KSCVEH T 45 4 B 2Z 40 46 2R A b6 JEE 10 1 00 B R SR SR R B AT IR B . W s, E
Crank-Nicolson HCa B 22 4000 i 8 43 7 FEEAT BB, 45 BUARLR AR AL, R P SRR BE 04T % 07 72
U, P b AR A TR A VR g TRI £, AR M TR Ao 5 A A e A 1 A, OF

DOI: 10.12677/aam.2022.115323 3045 IR Esid


https://doi.org/10.12677/aam.2022.115323

AR

R HAR B SR, Iras SRS . fa, BT HUESEIi, K5 2 2l 5 2R ik
A FDA-NCP S35 T X b, SRR WA FE0S TR AR AL BB RO T AT 1k o AMER FEVEA R N B
SEH—F, AELET A B0EA FDA-NCP SATLEFOR MBS B, EBSERUAE —F () N R,
I Bt S5 Dyt . HAF B RN

SE

(1]

(2]

[12]

[13]

Mahinpey, N., Ambalae, A. and Asghari, K. (2007) /n Situ Combustion in Enhanced Oil Recovery (EOR): A Review.
Chemical Engineering Communications, 194, 995-1021. https://doi.org/10.1080/00986440701242808

Belgrave, J.D.M., Moore, R.G., Ursenbach, M.G, et al. (1993) A Comprehensive Approach to in-Situ Combustion
Modeling. SPE Advanced Technology Series, 1, 98-107. https://doi.org/10.2118/20250-PA

Thomas, S. (2008) Enhanced Oil Recovery—An Overview. Oil & Gas Science and Technology-Revue de I'IFP, 63,
9-19. https://doi.org/10.2516/0gst:2007060

Poettmann, F.H. (1964) In-Situ Combustion: A Current Appraisal. World Oil, 158, 124-126.

Wilson, L.A. and Root, P.J. (1966) Cost Comparison of Reservoir Heating Using Steam or Air. Journal of Petroleum
Technology, 18, 233-239. https://doi.org/10.2118/1116-PA

Alexander, J.D., Martin, W.L. and Dew, J.N. (1962) Factors Affecting Fuel Availability and Composition During in
Situ Combustion. Journal of Petroleum Technology, 14, 1154-1164. https://doi.org/10.2118/296-PA

Adewusi, V.A. and Greaves, M. (1991) Forward in Situ Combustion: Oil Recovery and Properties. Fuel, 70, 503-508.
https://doi.org/10.1016/0016-2361(91)90028-9

Crookston, R.B., Culham, W.E. and Chen, W.H. (1979) A Numerical Simulation Model for Thermal Recovery
Processes. Society of Petroleum Engineers Journal, 19, 37-58. https://doi.org/10.2118/6724-PA

Coats, K.H. (1980) In-Situ Combustion Model. Society of Petroleum Engineers Journal, 20, 533-554.
https://doi.org/10.2118/8394-PA

Mailybaev, A.A., Bruining, J. and Marchesin, D. (2011) Analysis of in Situ Combustion of Oil with Pyrolysis and Va-
porization. Combustion and Flame, 158, 1097-1108. https://doi.org/10.1016/j.combustflame.2010.10.025

Chapiro, G., Gutierrez, A.E.R., Herskovits, J., et al. (2016) Numerical Solution of a Class of Moving Boundary Prob-
lems with a Nonlinear Complementarity Approach. Journal of Optimization Theory and Applications, 168, 534-550.
https://doi.org/10.1007/s10957-015-0816-7

Akkutlu, I.Y. and Yortsos, Y.C. (2003) The Dynamics of in-Situ Combustion Fronts in Porous Media. Combustion and
Flame, 134, 229-247. https://doi.org/10.1016/S0010-2180(03)00095-6

bk, 5%, BRE. R T AR EEIEM]. Bl EERRAROR ARG, 2006.

DOI: 10.12677/aam.2022.115323 3046 IR Esid


https://doi.org/10.12677/aam.2022.115323
https://doi.org/10.1080/00986440701242808
https://doi.org/10.2118/20250-PA
https://doi.org/10.2516/ogst:2007060
https://doi.org/10.2118/1116-PA
https://doi.org/10.2118/296-PA
https://doi.org/10.1016/0016-2361(91)90028-9
https://doi.org/10.2118/6724-PA
https://doi.org/10.2118/8394-PA
https://doi.org/10.1016/j.combustflame.2010.10.025
https://doi.org/10.1007/s10957-015-0816-7
https://doi.org/10.1016/S0010-2180(03)00095-6

	基于原位燃烧模型的外梯度法
	摘  要
	关键词
	Extragradient Method Based on in Situ Combustion Model
	Abstract
	Keywords
	1. 引言
	2. 原位燃烧模型
	3. 算法设计
	4. 数值实验
	5. 结论
	参考文献

