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ARTICLE INFORMATION ABSTRACT
Original Research Paper In-Situ Combustion (ISC) is one of the thermal heavy oil recovery methods in which the heat
Received 18 August 2015 required to displace crude oil is generated by combustion of a small fraction of oil inside the
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Available Online 28 October 2015 porous reservoir. Therefore its practical use has been limited, despite the fact that in-situ

combustion is potentially very advantageous over the other thermal methods. In the present
work, aimed at acquiring a better understanding of ISC physics, the oil in place volume

ﬁf_s‘“ﬁﬂré’é;nbusﬁon (expressing in terms of oil saturation) effects on performance of ISC is numerically investigated in

Heavy oil recovery 1D. In order to increase the model accuracy, a semi analytical model is used to account for heat

In-place oil saturation loss to overburden and underburden. The numerical results show that in reservoirs with high

Heat loss initial oil saturation, the mobilized oil is deposited in the region near production well during the
first days of ISC operation. Consequently, relative permeability of porous reservoir for gas phase
considerably decreases. Moreover, combustion front propagation velocity reduces and the
reservoir pressure significantly increases in the region upstream of the combustion front. As a
result of the front velocity decrease, oil recovery rate decreases. Furthermore, if the pressure
increase is not considered in designing the air injection system, the air injection rate will be
decreased and can lead to front quenching. The results also show ignoring heat loss from the
reservoir will lead to incorrect prediction of the mentioned process.
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2- Steam Distillation
3- Thermal Cracking

11 o) louis A5 )9 1394 O (R0 Julin Wi

oals mals yite 0,5 'a)f L e coyl g 09 o0 ool Ggl.o)f
: ) c . In L

53 il (SaeS S Gailige Cax e w4 ler &) s Gl
e s s oY loS i  ilise LS w5 e
e sl Sl blusl oy jrals asl) il sla g5l
o> Cooms & (Ci ) cenS 5 3wy S50 R jLed il
A Cod o0k 858l slacuie by Bl pml by, 09 o ouily Cllils
Lo )S Bl pae o)ls Jl 5 0,5 ©f Gy aiile pomye (2le)S slasis,
culs o3l ‘%J O S lgn 009 LRy ) g @ljj (B o> o
a5 osilly glacase ol 957y b [1] aisl o boae (ol dlex 5 it
rlo sl Feaummy (g, ol HBE, st ey Gl jeas o
] 00U QT a).g)lS oy.wd" 5 u..bl.o dgdoa g L’?-)d d‘)"}‘ L):’ﬁ)

Selorm B e adile gilide loossay dzje Glit oy, 0
b 0 oo itz Jhw Ghz 5 Sl ez S5 Gl
IS jeam it el sl

Eore By ol @b 5l e wles &, bodeys Glasl b,
5 i Jlesl e wix U ojg, iz Soe a4 le 83,5 5l e 109 g0
ez Jlidl g9,8 sl alisee slobgy 998 0 5] 55 ol & gl
slaol o fa)f Slep 3,5 9 L;i,).,SJl Sl ;56,5 5l eolaiwl wuile o)ls
Eors Dl o Juiil £9,5 3l gy [1] s055 a9 Jlardl caz anl 8
Awg §2,5 Mboo dalol dlwgn Gypo i lgr &5 (g ool Jld,ue
9 Lo)f .)9.“:‘54 Mbﬁ LgLéboL?; Coow Ao ‘_g\f}‘ A (S 9 i ow ‘3.@
Cilo ol o a4y Sl il caws agu pl 5l ol Gl sl Y gaxe
Cewdyml 4 LS Jlsl 31y copd als 5l ol iy ol aisd o
5y Bl gl Jols GlajlE adgs Sl e e jlas i g
Aol s ol sk gllae [2] wibise 5 oipe SVl bl
g CawdVl yo alise el Sleds b STy § py> LS il
Jud, b sl oy pl aee S8 BB Bl apus caws b

Lol caws b 4 b as 40 M3 ol i a5 col glasb il asl

B, 0929 00l (33,5 Slgr g yiPe S Ladd axl pnl ol oals
Al opl dasin wes o plis 1) Sl ap> axl oyl 2 axb
zsl Qi 0905 5 o Sl dp Cwlbs Ll ol jo i sles g485
Vgama g ools (iiSly Egw b oSt asb ol o [2] wib
S)le Co g Wigdiee w008 geanST 5 O oy Jald 32
s G 50) B asl o M3 &5 (05 5 g S slage Sl ol
Qﬁ@gsomlp@j(@@)lpwoﬁw.as@s\?!
o..\.ml.! S ‘&.A}?—M-’ LJ"‘ sloasle ‘_él.’ U)"’M S C}E.w 9O Loy
5 Sjgmise O il (aoy0 10 S1an) (SasS S i ogd

[2] 5 )ls oS (solazdl 3,1 aS ol s puSim o (idu S 0yl
g Culod b 5l 2 4l o ol ady b5 14 4 3 Glaasl
JES! ag cansml w0 (O] v aile) gl slayls lwg  obul>

Gpas 4l cpl 10 S den a5 058 0 (2,8 Jlows! Jow yo .0k

1- In-Situ Combustion

192


https://dorl.net/dor/20.1001.1.10275940.1394.15.11.24.0
https://mme.modares.ac.ir/article-15-4959-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.11.24.0 ]

GrRUo 3 p0guS 9 (ame pun (JR9 pam

63 G bwdguud jl o Slaiuwl by b )d Bl pial cuubld pg (Y9 3 yShec ) Y jo s lg_dgl &b_ui»l ).»“ia W) )3

en 5 Elipmssl it 55 e 0l b (05 ©f Gy asile)
bl ailools Cos 8l ag l'36}5~‘-]9-.' S A sy ol [7]
29V o asile brje Gl o (Slpol e eSde e Sl
5o @b slaglsy o a0 S e glr | e sla b
Ngd oo Lul> 035 slodlw 5| (oidu had g 0)la 9929 lages i
Lryo Glial by 5o sanie obnle lopille joa> ol cnl o
o 39 0,8 Sl oy e el ST A (0g)lr Sl adbiee
Cgmo >0 Glrml gy D8 bl 5l (S g eads iy ool il
o33l w3 3l (SO o 1997 Jlo o (Jle olgie @ Dg g0
38 el o 5155 woys 39-45 Lo gl sl eolatl b csls
Py 2loS oty Sl eslaial b (i3 cnl 5l ctls ool aSIl>
miomen [8] ol 63gs doys 6-15 (>0 Gl g, Jlesl 5l 13)
L Wlgs oo 005l dgu> odiguls o &5 g0 40 0,8 slaudl sasyy
3 @b dgum Cews b j0 5 o e (g Lale slo sXaal rals
Sl Kan g 8,0l L[] wiS LS )] i @ g odd agen glooel
2 S9zge adsl Gl ez a8 iE 4 Bkl Ojse 4 [5]
ml eoon boolaal sl s Glasl by, el o o35
Sl 3P A lsp 30,5 5 A W, 42l 4 ool plnil sla il
Cxilos 0,85 dlaisl sauay 9 51 B Wb e 35 bald b canlis
Sopd odls plxl 75 Gl sSde eauy Cod| o de 09l
avz 3l eaay cpl g Wlolas 13 dslllas 5,90 1) 0,80 slawdil &y bgs yo
losged (o) cemlio Slon )5 E5 e 9 2 Gl Uy, Ak
BB e bl 0grge aBislesl lo o jo @Sl a4 axg b
&8s Silwded omny (nl Sopd owyn Py b e ilait
A a5 ol e Guiod Ll albise gl wlie jo o gl
BYIC v Ry [10] & o Col A3 00> slawdl dauay (g0ue gw)p
G S e S0 e adsl Sl (pem S i b jeS e a2 pe
adgl il cozm puS ol aS Cowl oals ools lis ( Sloge wlide o
o [L10] o yo Joo 50 Lol oogis 0,0 slaadl odusy 9,0 4 yomie ilo3 oo
Lo,S W e el oais a8 5 L 0 5 Blbl 4 LS I
WP ) S e S Gl gla il SO L B s Wil
S ol anlllas o sl (oad o] slo 5 jiulsdl amis 4o g yidos SS
009 (gawm S bdo il sals aslal (65, doles 4 5 LS O
sl 00 3591 Ldosads Joe S5l eolawl b LS (O] ales ¢ o
3l oolaiul b oo slawdl oagay (558 slac> ol gudod jo oplpls
BT 28,5 Sl o by Slae el 10 Gy (go0e Giluand S

el 00l plodil bl laore a4y 35 1 Lo )S

JM o gi -2
e g brpe 3l jo e laplide 5 bonsy Hea> Jdo &
ooleie 5wl ileand (e S (a8l miss (o5 palee
ol ) wwld ol Gileand ulple e oe 5 a8l 050>
bawgio )13, «SeygSwy Sbe ulide D¥olas 1058 g0 plosil Sy sSiuy Sl
@ Jlw yo Gl Gileand 0 0aiS oo e 1) 0y8 wlide L
ilises slas ) a5g5 s 51 0 gl o SIS 5§ O s 5 aw
ooy (Job JB S0 b ok 56 g (LaSTy B8, U g e SIS
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