International Journal of Fluid Dynamics i3 772, 2024, 12(4), 97-105 Hans X
Published Online December 2024 in Hans. https://www.hanspub.org/journal/ijfd
https://doi.org/10.12677/iijfd.2024.124010

gﬂﬂﬂzﬂiﬁﬂ%ﬁ**ﬁﬁﬁ% R AREIRER

2 ¥, E K, Kk
Je s R A 2E b, db

Woks . 20244F11 150 FHEM: 2024411 H26H; &4 H: 2024412 31H

HE

EAFMBIREER, RTE/LHERIERFEEITRER, BITRESXHEBMMTF BRI, DA
FUB I BALE T B BORHEM R 2 R HE R R RSO EMRMEAR D AT R, EdH
BT RBBE S M ER, FHE=FHTx . BRSO PR, EFIZEBUCR 1R
A, F B IR BE R AR AN B R I8 RE R LA RE B vt ) T Yoy T R A B B
EFt. FHERBENEBCRHARZMBERAKNEEAT, AREREOEZN AR S5EHEE it
THE AL BT RB 2R

XK ia

MR, fEHfER, BRA%, HHER, AR

A Comparative Study on Mass and Heat
Transfer Modeling and Oil Recovery Rates in
Various Heavy 0il Extraction Techniques

Fang Liang, Qiao Wang®, Yan Zhang

School of Science, Beijing University of Civil Engineering and Architecture, Beijing

Received: Nov. 15, 2024; accepted: Nov. 26™, 2024; published: Dec. 31%, 2024

Abstract

The world has abundant heavy oil resources. Most of the studies on heavy oil extraction technolo-
gies proposed in recent decades focus on analyzing the production capacity of each technology
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individually, with few studies providing a qualitative analysis of the quantitative relationship be-
tween the oil recovery rates of each technology through mathematical modeling. This paper presents
mathematical modeling of three oil extraction techniques and solves for their respective oil recovery
rates through numerical calculations, followed by a comparison among them. Data analysis reveals
that the solvent extraction technique has the lowest oil recovery rate, and the rate shows relatively
minimal change over time. The oil recovery rate of warm solvent extraction is significantly higher
than that of solvent extraction. Moreover, under the combined influence of temperature and solvent,
warm solvent extraction can achieve an oil recovery effect similar to that of Steam Assisted Gravity
Drainage (SAGD) at a much lower temperature.
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Figure 1. Cross-section of steam or solvent chamber
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Figure 2. Physical model of the transition zone
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Table 1. Reservoir and fluid physical properties
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L35 k 6 Darcy
FLER % ¢ 30 vol.%
PG T 20 C
K w 1 m
A LT Cps 1200 JkgK
i A 0 30 degree
A o 2650 kg/m?
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TR ¢’ 0.3285 m3/m3

FE R LB R BN, Rt i A St S8 At 2 e IR b, T R i 4 i 1 e 5 SR
M2 G B T R R 2 A R A . N T R — T, K2 BT AR R AR [ S AR il

=x-Ut
{f_x )
=t
ARG EIR
0_00_ 0 -
X O0F Ox OF
A A AL
O _\x)_\og)_ \oc) o5 _ O ®)
oxr o ox o8 ox o0&t
g:i.a_f_Fi.g:_Ui_Fi (4)
& oF ot or ot o& ' or

2.1. SAGD ¥ 5 iEis

) o aT 01 or 9P 9P || ﬂ
(1 ¢)Ps°ps( v afar]wcp{p{ Y af@r]”[ Voe Vo H_K‘ oz O

i B P E 2 AR -

T(0,7)=120"C (6)
T(L,r)=20C @)
T(&,0)=20C (8)

Kb THIRE, C; ¢ ML, RN p, NEKRERKERZ, ko/m’; p, ABMEE, kg/m®; ¢, Al
Cpo 7NN A B SEANA I T LA, Tkg K KONE S AR W/(m-C).
RAEIETE A3, RN E VA

V' = KK, £,9sin@ 9)
Ho
b kK NAIHEER, BV K, NMARBER, RNy, WAL, Pas: g NEIJINIEE, m?s;
0 sy, T

L BRI 5 SRR 2 20 3 Al 0 B B[ 11]

T-20
0o = Prs [1—0.0603(Wﬂ (10)

DOI: 10.12677/ijfd.2024.124010 100 TARS) S


https://doi.org/10.12677/ijfd.2024.124010

RIi F

G

InIn (4, ) =-3.6261In (T +273.15) + 22.8339 (11)
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Figure 3. Distribution of physical quantities in the transition zone
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Figure 4. Comparison of drainage rates of different technologies
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