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Abstract: Simulation results of the reactive flow of the acid in the rock generally are used to optimize the operation of reservoir
acidization so that the optimal injection rate is determined to stimulate the formation effectively with minimum cost. Many mod-
els have been developed based on variety of methods to study the reactive flow in carbonate reservoir during acidizing. Howev-
er, these models are still short of scientific classification and systematization. According to the spatial scale of the study
objects, the existing models for reactive flow in carbonate rocks are classified into three types, namely pore-scale model, core-
scale model and wellbore-scale model in this study. The assumptions and limitations of each type are summarized. Based on the
works we have done in the simulation of reactive flow in carbonate rock, the latest research progress and development trend of
the core-scale model are presented in this paper. Besides, suggestions on the future studies on core-scale model are proposed,
which include developing more accurate mathematical model, such as considering the effect of non-Darcy flow and the influence
of stress, developing the efficient numerical algorithms to extend the computational domain to the whole reservoir, upscaling
the core-scale model to obtain the optimal operating parameters during carbonate reservoir acidization.
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Fig. 1 Dissolution patterns obtained from the numerical

simulation using the 3-D network model
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Fig.2 Comparison of dissolution patterns obtained from numerical simulations using continuum model and linear flow experiments
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Fig.3 Radial dissolution patterns obtained from the numerical simulation using the unstructured grid method
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Fig.4 The simulation of reactive flow in carbonate rock with

complex geometry using the general method based on

unstructured grid

FEAT 33X S DA DA A A o) O A% IS BRI T AR HURE
A AR T ) 25 A D5 1] 3 3l DA A5 451 AL H RE Y
XA T3 1) 1 R o B AT 51 LA K 0% B AL L 1
TARZE AL IO A% 114 38 P vk R gkt B 1 X A TR] L A
AR AL A% AT AR BRAT 55 A B LA AR L R
TR SO AR L Y LI R 4 S A R AR
O YRR AR Y 094 5] L kA X i A T A
& B TR 3k U DI 7 A P 3 26 )
4.2 Z#HAEAPEREG TH R M RER

TE TR I et J2 05 23 ROR b s 728 S 7 IX S L
Bl B 215 35 S48 214 0 R R %o A v I, R o

5 Ui TE LR O 1L MG, 0Bl I T A
F14) T 20 3 AR o 0 R A b A A e o X 3k P 9
PR El o 38 7 E AR A . W ez al . (2015) 4%
FECL AR R s 3 BB T Darcy-Brinkman-
Forchheimer J5 2 , 345t 7 8UH 1H 58 07 vk, (H & FL
TAEALRR T — 4 491 00 %8 8% 7% 08 = LR 35 79 iR
NSRRI el I N 1o o TR e - =B |

IRV X i A =X B 5 AR BRI 2 0 B T Forchhei-
mer J7 R TR B B9 H 0B AN IET 5 BT AT S A6
JERW] . 2% 8 AR 35 VG T R4 2 A W] L o Ak T
5, s B [H) FE Y 2 0 R ORI R
PR K.
4.3 ZEEMERRER S R ER S R R R AR L

i T2 8, 3 ) — KRR AT 390 A 24 B P i

IER B A RIRHLEE 50 . K IR 24 4 H A IR AL B 2
[ 2R SN S RN S Wi 11 B T s o : N R
Bl o DT 52 W B35 T2 6 T YR e L e ¢ ) T8 b 4 4y 7
HELE R b, BT A 3R 24 R Bk R R R A
SN BRI A 3 25, (1) 48 A (Hanna
and Rajaram, 1998; Hill ez al., 2001;
al., 2002a; O'Brien et al., 2003; Detwiler and Ra-
jaram, 2007; Szymczak and Ladd, 2009; Up-
adhyay et al., 2015; Deng et al., 2016); (2) % 4%
W 28 5 8 (Dong et al., 2001, 2002b) ; (3) 45, 24 4% i
I (Kalia and Balakotaiah, 2009;

Dong et

Yuan et al.,



1268 HERBLY:  http://www.earth-science.net

42 %

I BsIAL

HETR AL

BIEIH

5 3T Forchheimer 5 21845 B 19 = 4 24 T B A W] 5 A =X

Fig.5 3-D dissolution patterns obtained from simulation using Forchheimer equation
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Fig.6  Wormhole structures obtained from the simulation of

injecting HCI into carbonate rocks at the optimum in-

jection rate
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