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6. Capacitance/conductivity Cross Correlation

1. Pulsed-Neutron Activation

2. Gamma-Ray Cross Correlation
3. Cross-Correlated

4. Neutron Cross Correlation

5. Acoustic Cross Correlation
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4. Electrical Capacitance Tomography
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5. Tomographic Sensing Methods
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2. Pulsed Doppler Techniques

(\vaA) i 9 S0 °)L‘°*i’—|‘-5m Jw = sl ol (SwIiyo A3 yuiis

OV,



UP9) X SII )0

> w3 (B SLOL )= s LSl sla

ol

(1]

(2]

(3]

(4]

(5]

(6]
(7]

(8]

(9]

[10]

[11]

[12]

&y
Falcone, G., Hewitt, G., Alimonti, C., "Multiphase
flow metering: principles and applications". Vol. 54:
Elsevier, (2009).
Brandt, M., Tol, M., Ruden, L.A. "Improving
measurement quality and meeting changing operator
challenges with the multiphase meter". in Proc. 9th
South East Asia Hydrocarbon Flow Measurement

Workshop (Kuala Lumpur, Malaysia, (2010).

Xie, Cheng-Gang, Germond, B., Jolivet, G.,
"Multiphase Flow Meters and related methods."U.S.
Patent Application No. 15/570, 497, (2018).

Shi, X., Tan, C., Dong, F., Murai, Y., "Oil-gas-water
three-phase  flow characterization and velocity
measurement based on time-frequency decomposition”.
International Journal of Multiphase Flow, 111, 219-
231, (2019).

Abro, E., Khoryakov, V. A., Johansen, G. A., Kocbach,
L., "Determination of void fraction and flow regime
using a neural network trained on simulated data based
on gamma-ray densitometry". Measurement Science
and Technology, 10(7), 619, (1999).

Makogon, Taras, Y., "Handbook of Multiphase Flow
Metering". Gulf Professional Publishing, (2019).
Bastardo, R. A., Imam, A., Scoglio, J. V., "Field testing
of an automated well tester in extra-heavy and diluted
oil application”. in SPE Annual Technical Conference
and Exhibition. Society of Petroleum Engineers,
(2008).

Hoffmann, R. Johnson, G. W., "Measuring phase
distribution in high pressure three-phase flow using
gamma densitometry”. Flow Measurement and
Instrumentation,. 22, 351-359, (2011)

Hjertaker, B. T., Tjugum, S. A., Hammer, E. A,
Johansen, G. A., "Multimodality tomography for
multiphase hydrocarbon flow measurements”. IEEE
sensors journal, 5(2), 153-160, (2005).

Ismail, 1., Gamio, J. C., Bukhari, S. A., Yang, W. Q.,
"Tomography for multi-phase flow measurement in the
oil industry". Flow measurement and instrumentation,
16(2-3), 145-155, (2005).

Tezuka, K., Mori, M., Suzuki, T., Kanamine, T.,
"Ultrasonic pulse-Doppler flow meter application for
hydraulic power plants". Flow Measurement and
Instrumentation, 19(3-4), 155-162, (2008).

Murakawa, H., Kikura, H. Aritomi, M., " Application
of ultrasonic Doppler method for bubbly flow
measurement using two ultrasonic frequencies".
Experimental Thermal and Fluid Science,. 29, 843-850,
(2005).

) slasin adlsn aolasl @85 jlai 5)50 0 )5 5l S
5 oS S pSoylul Sl (S puS B3game julipw 3 385 sboa
slozwpl,z j0 a8 Ghsy 99 il oLz o) 5l e
59 e 5l cl Ojle cil 4l 1 Smly o)l g5lan
LS o o peSo5hl 51 osliasl . S ,2S0l o palls ungliio 5 LolS
ol Lol e JE> 4 by o Ygone cnio sloonl s o
48 ez bgie J8 b Loy Ll ail s oo 1
(ol s Bl Ho ax ST el caslin sadoniligy oy lawes
Ol Gl 1)) aT b il 5e soil sas 4y ool (Sdly 2l ee
el ol logs =l jo oSl conlus a5 cul Jse
o3l (oLl Suoglie Loty welgd g Jool ;o el 5L
o B RTIC S G R CITE PRREE
Jloo 4 53,5 4295 20 55 9 el oo gm0 (Sislizo
DS (e LS L bl oS ole R dlalgas oS i
an Sl Cydgamen 4z 1 5 Jos 0 il S
S Slss ples Sl A Conlas (Ol @) Sl
Oyt 45kl (6l (Hg )l 0929 51 ks Ahas (peS g Jlow

25 At o] p gl )5 Sl 1) lajlé s ps S 5
3B slogingl > yo Jol5 jebas lagdy, cnl 90 42 51
S92l G598 oy oo A Lol el ouis (60 )5 (5l
L 3 oyd S 5 5 5518 Sae s jladogs po (g S 0jlail cud )b
2l 5ok wlsd 5 (Slall sla S jloslazal (Gl o)l
a5 515 0925 55 gbCagase ax 31 .0 ls i slag,sld
@Bz slogiwplz @ pSeilal o 1y bl oo pus solinl
z=l ssban LIS (Ssol 8 sla by, slos, S 550 e
slalzn ;o bz slapls > co i g =Seslsl 6l

D g0 oslawl 555, Wl

Iranian Chemical Engineering Journal - Vol. 18 - No. 104 (2019)



