Lo¥E WAM Ok % O % R Vol. 9,No. 4

1995 12 A CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Dec. ,1995

—FH m”-E$%ﬁt\IE+@F¢
X_j'uu.?f- BRI E

EA £
CERBIREHTS v 25,363 100081)

FRE HPAH
(AMKREFAmIER, LR 102200)

"R BT aAERELLMEREEERBAE RIS ARG E .
WET COLMAEEFG.  E+HETHOXN AT MAR HFRTEREERE¥X 5. E+ 1
LI -SSRl 4k 2R

XREE XWTHAN AEEE TRAz

FEESXS 0552.2

¥ 5 & 5
Dy MHYTWERK, ecm?/s; v: uL/U, JCEIRAER;
C: MHMWE, BHEK; L: #FKE, cm;
Co: EAEHIRE, ZEK; I=v/v,; EATLEEBREYN, TEK;
u: P, cm/s; GOR=AV,/AV,: Sk, LEK;
. WEEHMRE, BTEK; Da: FFPHREE, em?/s;

Fo: SESBERERYN, BEK: a: FREUE, cm,

1 5] &

HAT, RE &AM E SRR RRAEF R G, BEEHEN TG, BB H7
A L5058 AT B T K T B TRE LA B R A SR B T B T IR A S KR
MEESERATEZEMNNAEENEIRENR EX BT, EASELEE T
L R KT A BRI, 365 THIRCRE A 5 22 I Ak F B RS B  JUEE LLR B g A SR 28 L e
B IRE G S BRI FR X WY S R ROA N RS RIS A LI, M
AGTERALT R A N AR SR 2o RS 5  0 TR A B2 2 LI X R B L 3
1Y B AT R B A S0 B SR BBUE BRI R R e Ay s,

B A A BF 72 AR B IRE], X R BUR 7552 S AY 4 P G TED i T 9 R SOk A 4 T
THOMREA S A G H A, 4 F 9 80R B T 22 S B0 15 1R, T IR B0R o FAE
FEHE R E T EENECFRWRERNR S AN TP ELRA T SRR

« HEBAF¥ESE BHEHELEREESR.
1995584 A 3 H YL JE A, [4E6 A 26 A UL P15 007 .



LR R EAAES. “HAREEFRR ETHEPX T AR E 303

B, 3 B A T ON 5 BLER , T 24 PR B R R U RAK H 23R Oy E R AL R ALE,

AXBLT—HHMAZYRBEERENEZAM TP R RARNEENET
B HMNE T HIRE SRR B H BRSO BRI KR, B 31 52 59 2R AT LA = UOR MK
EHRUERSS.

2 LRI HRIE

ZAABFHRT BAY T ERNECEE LR WEAREAARER T AR H
YR AR BT — 4R Y RO R A MR AR 1T R E L 2 — R PR R AL BR A R AR
B—FA SHBMGREGE co. E . HERR/MEMENZ EHTERERENEE

BEATRERY . Tki*ﬁ«% R IR, — WY T BN

&C oC aC
D'a?—ua—x'—gt‘ ¢ (1)

o R REL 0~ 1, X HE AR 0, 3 IR MR 1. A SIS, B TRAF SN
ST B, AR A 4 R RAE W, T 2 FALRA R LR R B LN AIAR RS
REERAARRBRFFRBOFBAEARGLE R, Coats! V4 E LT XE KAELL y=u/D,
Hefu HRE AR, D AR HRE . « TES AR FRIEEEE (em®/ORUAE
FHILRBETRE  MARKRER T U R R MAELREFBRUAERERE 4
ELBERNNRE R N TFAERT S B E R it HEL 8 3R & 310-FDS
ERET AR, TREE SR T, Brinam™RIERAFRLF F BRI ARG R
Mg, Ak 1.
®1 THARKGTRESILATRIIFNE
Table 1 Analytical solutions for linear porous media
under different boundary conditions

Boundary conditions Analytical solutions
1
1—>00,C(z,¢)—0 C= erfc(2 —1/ (A-1)
1
gty sty = Ol -Lorte(+A—2 + L B2y a2
2 Ty nyl 2\ T/y
1 1—17 1—7
C'=—-¢ )+ exp[ — ( )] .
z=0,C=1 20 N Ty 2\/ 2N 17y
zewoo, =l 2\/1/»__(2\/1/ ______ 7 o
1+1 147

Note, C—in situs concentration ; C' —effluent concentration.
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Fig. 1 Flowing chart of experimental apparatus
1. Computer aided volume data logger ;2. Cohputer aided pressure and temperature controller;
3. Temperature transducer ; 4. Pressure transducer ; 5. Oil cylinder;6,7. Gas cylinder;
8. Slim tube;9. RUSKA gas meter ; 10. Injection pump(310-FDS) ; 11. Effluent window
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Table 2 Displacing conditions for CO,-normal octane/tetradecane systems

Syst:m T/(C) p(MPa) Volume driving rate/(cm?®/min)
CO.-nC, 38 10. 88 1,2,3
CO,-nCy, 38 10. 88 1,2, 3
CO,-nCyy 62 16. 33 1,253
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Table 3 Typical displacing data for CO,-normal tetradecane system

Vi/ (em®) Ve/ (em®) Vo/(em?) Vi/ (em?) Vy/ (em®) Vo/(em?)
65. 910 123 95.0 85.782 2363 107.6
72.384 146 102.0 87.796 2663 107. 8
74.1390 187 103.0 92.511 4063 108. 2
77.714 443 104. 8 95. 022 4803 108. 4
78. 231 513 105.2 97. 575 5623 108. 6
78. 664 563 105. 4 104. 060 7603 109. 0
80. 048 843 1086. 2 108. 604 9123 109. 2
80. 480 983 106. 4 115. 187 11203 109.4
80. 940 1123 106. 6 ! 122. 750 13403 109.6
82.223 1533 107.0 132. 146 16293 109. 8
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Table 4 Typical experimental data of effluent concentration ratio vs injection volume

I C/Cy I C/Cy
0. 90254 0.7050 1. 0947 79. 4625
0.92431 9. 478 1.1535 50. 0300
0. 96900 26.7746 1. 1848 90. 5176
0.97544 31. 0456 . 1. 2166 91. 3632
0. 98084 39.1631 1. 2975 92. 7386
0. 99810 47. 4182 1. 3541 95. 1479
1. 0034 64. 3480 1. 4362 96. 4072
1. 0092 64. 3488 ‘ 1.5305 96. 5967
1. 0252 72.5542 1. 6477 97. 3879
1. 0696 78.1095
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Table 5 Correlation results of convective diffusion coefficient
Systems and Driving rate u Dy
displacement y
conditions /(em/s) /(107 'em?/s)
C0O,-nCs 0. 226 628. 52 4. 384
T =311. 15K 0. 451 948. 88 5.795
»=10.88MPa 0. 677 1243.75 . 6.639
CO4nCyy 0.226 660. 5 4.172
T =311. 15K 0. 451 1301. 45 4. 225
p =10. 8MPa 0. 812 872.76 11. 34 )
CO,-nCyy 0. 226 547. 86 4.793
T =335. 15K 0. 451 1842. 32 2.985
p= 16.33MPa 0. 812 1032. 45 9. 590
Note: According to that the porous volume equals to 90cm?®,the driving rate has
been changed into a rate with its unit is cm/s.
L =D, + a[u] (6)
AH: Do — S FV WAL o« — M RFEE, [« — B RE cm /s,
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Fig. 4 Relationship between molecular diffusion and convective dispersion
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MEASUREMENT OF CONVECTIVE DIFFUSION
COEFFICIENTS OF CO,-NORMAL OCTANE
AND NORMAL TETRADECANE SYSTEM

Wang Lisheng
(Beijing Institute of Technology , Beijing 100081)

Dong Qingtian, Lang Zhaoxin
(Petroleum Engineering Department ,University of Petroleum , Beijing 102200)

ABSTRACT The method for measuring convective diffusion coefficients of driving gases in
reservoir fluid by slim tube displacement method has been established in this work. The convective
diffusion coefficients of CO,-normal octane and normal tetradecane systems have been measured
and the effect of driving rate and the molecular weight of normal octane and normal tetradecane
on the convective diffusion have been investigated.

KEY WORDS convective diffusion coefficient,slim tube displacement, experimental measure-
ment.



