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Abstract

In multiphase flow engineering operations, the pipelines that convey viscous fluids are subjected to interior friction where the pipe wall meets the fluid.

The friction on the inner surface of the pipe causes energy losses. The losses are exhibited as a progressive pressure drop over the length of the pipe that

varies with the fluid flow rate. This study develops a computational method to estimate the pressure change at any flow condition of multiphase flow (oil,

gas, and water) inside a vertical pipe by developing fluid mechanics equations and using empirical correlations. Darcy and Colebrook friction factor

correlations were used to ratify the predicted frictional pressure drop by computational method outcomes. OLGA dynamic simulation so�ware was used

to validate the accuracy of the computational method results. A sensitivity analysis was performed to evaluate the performance of the developed

computational method, by using different well flow rate, pipe size diameter, and fluid properties. The frictional pressure drop estimation by

computational method has acceptable accuracy and it is located within the accepted average relative error band (+/- 20%). The overall performance of the

method is satisfactory when compared with other observations.

Keywords

KeyWords Plus: VISCOSITY; PHASE; OIL

Author Information

Reprint Address: Ganat, TA (reprint author)

Univ Teknol Petronas, Dept Petr Engn, POB 32610, Kuala Lumpur, Perak Darul Rid, Malaysia.

Addresses:

[ 1 ] Univ Teknol Petronas, Dept Petr Engn, POB 32610, Kuala Lumpur, Perak Darul Rid, Malaysia

[ 2 ] Int Islamic Univ, Dept Mech Engn, POB 10, Kuala Lumpur 50728, Malaysia

[ 3 ] Petronas Carigali SDN BHD, Dept Reservoir Engn, POB 10, Kuala Lumpur 500088, Malaysia

E-mail Addresses: tarekarbi.ganat@utp.edu.my

Publisher

SPRINGER, 233 SPRING ST, NEW YORK, NY 10013 USA

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Thermodynamics; Mechanics

Web of Science Categories: Thermodynamics; Mechanics

See more data fields

Citation Network

In Web of Science Core Collection

2
Times Cited

Create Citation Alert

All Times Cited Counts

2 in All Databases

See more counts

49
Cited References

View Related Records

Most recently cited by:

Qin, Hao; Dai, Jiacai; Liu, Xiangjun; et al.

Slip behaviours and evaluation of

interpretative model of oil/water two-

phase flow in a large-diameter pipe.

JOURNAL OF PETROLEUM SCIENCE AND

ENGINEERING (2020)

Liu, Zilong; Liao, Ruiquan; Luo, Wei; et al.

Friction pressure drop model of gas-liquid

two-phase flow in an inclined pipe with

high gas and liquid velocities.

AIP ADVANCES (2019)

View All

Use in Web of Science

Web of Science Usage Count

3 4

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

  1  of  1 

Cited References: 49

Showing 30 of 49 View All in Cited References page

Liquid slug holdup in horizontal and slightly inclined two-phase slug flow

By: Abdul-Majeed, GH

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING  Volume: 27   Issue: 1-2   Pages: 27-32   Published: JUL 2000

Times Cited: 45 

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Master Journal List Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Free Accepted Article From Repository Look Up Full Text  Full Text from Publisher Add to Marked ListFind PDF Export...A

 1  of  1 

Learn more

1.

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E2tG45iogv7N2NQRfn8
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E2tG45iogv7N2NQRfn8&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=29111503
javascript:sup_focus('addressWOS:000475730800007-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E2tG45iogv7N2NQRfn8&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=1355011
javascript:sup_focus('addressWOS:000475730800007-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E2tG45iogv7N2NQRfn8&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=16600916
javascript:sup_focus('addressWOS:000475730800007-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E2tG45iogv7N2NQRfn8&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=24559100
javascript:sup_focus('addressWOS:000475730800007-3')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2tG45iogv7N2NQRfn8&field=TS&value=VISCOSITY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2tG45iogv7N2NQRfn8&field=TS&value=PHASE&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2tG45iogv7N2NQRfn8&field=TS&value=OIL&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
mailto:tarekarbi.ganat@utp.edu.my
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&REFID=588153004&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=E2tG45iogv7N2NQRfn8&component=pct&forwardTo=None&qid=13&doc=1&colName=WOS&num_cited=2');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?REFID=588153004&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&product=UA&betterCount=2&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d13%26log_event%3dyes%26product%3dWOS%26SID%3dE2tG45iogv7N2NQRfn8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000475730800007&search_mode=CitedRefList&SID=E2tG45iogv7N2NQRfn8&parentProduct=WOS&parentQid=13&parentDoc=1&recid=WOS:000475730800007&PREC_REFCOUNT=49&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d13%26log_event%3dyes%26product%3dWOS%26SID%3dE2tG45iogv7N2NQRfn8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000475730800007&parentProduct=WOS&parentQid=13&search_mode=RelatedRecords&SID=E2tG45iogv7N2NQRfn8&parentDoc=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d13%26log_event%3dyes%26product%3dWOS%26SID%3dE2tG45iogv7N2NQRfn8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E2tG45iogv7N2NQRfn8&qid=15&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D15%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE2tG45iogv7N2NQRfn8%26colName%3DWOS%26recordID%3DWOS%3A000510467700042%26doc%3D1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d13%26log_event%3dyes%26product%3dWOS%26SID%3dE2tG45iogv7N2NQRfn8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E2tG45iogv7N2NQRfn8&qid=15&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=2&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D15%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE2tG45iogv7N2NQRfn8%26colName%3DWOS%26recordID%3DWOS%3A000483883400005%26doc%3D2
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d13%26log_event%3dyes%26product%3dWOS%26SID%3dE2tG45iogv7N2NQRfn8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=588153004&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=2
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=13&parentDoc=1&qid=14&SID=E2tG45iogv7N2NQRfn8&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000088294400002
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=1&REFID=11467016&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
https://mjl-clarivate-com.ezproxy.um.edu.my/home
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E2tG45iogv7N2NQRfn8&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript:void('Full Text from Publisher');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=13&SID=E2tG45iogv7N2NQRfn8&page=


MEASUREMENT AND CORRELATION OF THE PRESSURE-DROP IN AIR-WATER 2-PHASE FLOW IN HORIZONTAL HELICOIDAL PIPES

By: AWWAD, A; XIN, RC; DONG, ZF; et al.

INTERNATIONAL JOURNAL OF MULTIPHASE FLOW  Volume: 21   Issue: 4   Pages: 607-619   Published: AUG 1995

Times Cited: 50 

PRESSURE-DROP IN WELLS PRODUCING OIL AND GAS

By: AZIZ, K; FOGARASI, M; GOVIER, GW

JOURNAL OF CANADIAN PETROLEUM TECHNOLOGY  Volume: 11   Issue: 3   Pages: 38-&   Published: 1972

Times Cited: 72 

STUDIES ON COCURRENT GAS-LIQUID FLOW IN HELICALLY COILED TUBES .I. FLOW PATTERNS, PRESSURE DROP AND HOLDUP

By: BANERJEE, S; RHODES, E; SCOTT, DS

CANADIAN JOURNAL OF CHEMICAL ENGINEERING  Volume: 47   Issue: 5   Pages: 445-&   Published: 1969

Times Cited: 53 

STUDY OF 2-PHASE FLOW IN INCLINED PIPES

By: BEGGS, HD; BRILL, JP

JOURNAL OF PETROLEUM TECHNOLOGY  Volume: 25   Issue: MAY   Pages: 607-617   Published: 1973

Times Cited: 326 

FLOW IN CURVED PIPES

By: BERGER, SA; TALBOT, L; YAO, LS

ANNUAL REVIEW OF FLUID MECHANICS  Volume: 15   Pages: 461-512   Published: 1983

Times Cited: 820 

Das ahnlichkeitsgesetz bei reibungsvorgangen in flussigkeiten

By: Blasius, H.

Forschg. Arb. Ing.-Wes  Pages: 131-137   Published: 1913

Times Cited: 36 

Hold-up and pressure drop measurement in the two-phase flow of air-water mixing tubes in helical coils

By: Boyce, BE; Collier, JG; Levy, J.

P INT S RES CONCURRE  Pages: 203-231   Published: 1969

Publisher: Plenum Press, New York

Times Cited: 13 

The history of the Darcy-Weisbach equation for pipe flow resistance

By: Brown, G. O.

Environmental and Water Resources History  Pages: 34-43   Published: 2003

Times Cited: 64 

Mathematical Model For Bubbly Water-Heavy Oil-Gas Flow in Vertical Pipes

By: Cazarez-Candia, O.; Montoya-Hernandez, D.; Vital-Ocampo, A. G.

PETROLEUM SCIENCE AND TECHNOLOGY  Volume: 27   Issue: 15   Pages: 1715-1726   Published: 2009

Times Cited: 3 

Title: [not available]

By: Chawla, JM.

Warmeubertragung und Druckabfall in waagerechten Rohren bei der Stromung von erdampfenden Kaltemitteln VDI Forschungshe�  Pages: 523   Published: 1967

Times Cited: 6 

EXPLICIT EQUATION FOR FRICTION FACTOR IN PIPE

By: CHEN, NH

INDUSTRIAL & ENGINEERING CHEMISTRY FUNDAMENTALS  Volume: 18   Issue: 3   Pages: 296-297   Published: 1979

Times Cited: 238 

Turbulent flow in pipes, with particular reference to the transition region between the smooth and rough pipe laws

By: Colebrook, C.F.

Journal of the Institution of Civil Engineers  Issue: 4   Pages: 133-156   Abstract Number: A1939-01493   Published: 02 1939

Times Cited: 714 

Experimental investigation and correlation of two-phase frictional pressure drop of R410A-oil mixture flow boiling in a 5 mm microfin tube

By: Ding, Guoliang; Hu, Haitao; Huang, Xiangchao; et al.

INTERNATIONAL JOURNAL OF REFRIGERATION-REVUE INTERNATIONALE DU FROID  Volume: 32   Issue: 1   Pages: 150-161   Published: JAN 2009

Times Cited: 25 

Title: [not available]

By: Dogen, H. A.

A Comprehensive bit hydraulics model for gasified drilling fluids    Published: 2006

Times Cited: 1 

Vertical Flow of Gas and Liquid Mixtures in Wells

By: Duns Jr, H.; Ros, N.

P 6 WORLD PETR C FRA  Pages: 451-465   Published: 1963

Times Cited: 44 

Study of Two-Phase Loss in Gas-Solid Flow

By: Fan, J; Hu, CB; He, GQ; et al.

45 AIAA ASME SAE ASE    Published: 2009

[Show additional data]

Times Cited: 1 

EXPERIMENTAL STUDY OF PRESSURE GRADIENTS OCCURRING DURING CONTINUOUS 2-PHASE FLOW IN SMALL-DIAMETER VERTICAL CONDUITS

By: HAGEDORN, AR; BROWN, KE

Times Cited: 100 

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1995RE84000005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=2&REFID=22147368&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1972N885800005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=3&REFID=14921737&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=4&REFID=9986599&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1973P676300007
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=5&REFID=7745274&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1983PX68700018
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=6&REFID=344513&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=7&REFID=53277216&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=8&REFID=36580732&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=9&REFID=1066381&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000270686300006
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=10&REFID=275139508&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=11&REFID=78756479&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1979HD93500019
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=12&REFID=4835253&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=13&REFID=4973492&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000264917500016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=14&REFID=265438957&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=15&REFID=588240627&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=16&REFID=13647925&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_17 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_17 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_17 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=17&REFID=588240629&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=18&REFID=48719188&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct


JOURNAL OF PETROLEUM TECHNOLOGY  Volume: 17   Issue: 4   Pages: 475-&   Published: 1965

Increasing Concurrent Transmissions in CDMA Adhoc Networks

By: Hasan, A.

Proceedings of 6th 2009 International Bhurban Conference on Applied Sciences and Technology (IBCAST)  Pages: 1-7   Part: vol.2   Published: 2009

Times Cited: 22 

Wellbore heat-transfer modeling and applications

By: Hasan, A. R.; Kabir, C. S.

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING  Volume: 86-87   Pages: 127-136   Published: MAY 2012

Times Cited: 103 

Simplified two-phase flow modeling in wellbores

By: Hasan, A. R.; Kabir, C. S.; Sayarpour, M.

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING  Volume: 72   Issue: 1-2   Pages: 42-49   Published: MAY 2010

Times Cited: 50 

Modeling two-phase fluid and heat flows in geothermal wells

By: Hasan, A. R.; Kabir, C. S.

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING  Volume: 71   Issue: 1-2   Pages: 77-86   Published: MAR 2010

Times Cited: 31 

A study of multiphase flow behavior in vertical wells

By: Hasan, A.R.; Kabir, C.S.

SPE Prod. Eng.  Volume: 3   Pages: 263-272   Published: 1988

Times Cited: 69 

2-PHASE FLOW IN VERTICAL AND INCLINED ANNULI

By: HASAN, AR; KABIR, CS

INTERNATIONAL JOURNAL OF MULTIPHASE FLOW  Volume: 18   Issue: 2   Pages: 279-293   Published: MAR 1992

Times Cited: 94 

VOID FRACTION IN BUBBLY AND SLUG FLOW IN DOWNWARD VERTICAL AND INCLINED SYSTEMS

By: HASAN, AR

SPE PRODUCTION & FACILITIES  Volume: 10   Issue: 3   Pages: 172-176   Published: AUG 1995

Times Cited: 43 

ASPECTS OF WELLBORE HEAT-TRANSFER DURING 2-PHASE FLOW

By: HASAN, AR; KABIR, CS

SPE PRODUCTION & FACILITIES  Volume: 9   Issue: 3   Pages: 211-216   Published: AUG 1994

Times Cited: 135 

Performance of a two-phase gas/liquid flow model in vertical wells

By: Kabir, C. S.; Hasan, A. R.

JOURNAL OF PETROLEUM SCIENCE AND ENGINEERING  Volume: 4   Issue: 3   Pages: 273-289   Published: JUL 1990

Times Cited: 18 

A basic approach to wellbore two-phase flow modelling

By: Kabir, CS; Hasan, HR; Sayarpour, M.

P SPE ANN TECHN C EX  Pages: 1-9   Published: 2007

Times Cited: 1 

Comprehensive Mechanistic Modeling of TwoPhase Flow in Deviated Wells

By: Kaya, AS; Sarica, C; Brill, JP.

Paper SPE 56522  Published: 1999

presented at the

Times Cited: 1 

VISCOSITY OF NATURAL GASES

By: LEE, AL; GONZALEZ, MH; EAKIN, BE

JOURNAL OF PETROLEUM TECHNOLOGY  Volume: 18   Issue: 8   Pages: 997-&   Published: 1966

Times Cited: 225 

Showing 30 of 49 View All in Cited References page

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Clarivate
Accelerating innovation

© 2020 Clarivate Copyright notice Terms of use Privacy statement Cookie policy

Sign up for the Web of Science newsletter Follow us  

http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=19&REFID=338855429&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000305820700013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=20&REFID=434465873&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000278969700005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=21&REFID=318469332&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000276125300011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=22&REFID=292622347&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=23&REFID=80495021&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1992HN40400011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=24&REFID=4921870&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1995RN22600006
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=25&REFID=88260287&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:A1994QD60300009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=26&REFID=80692894&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitedFullRecord&isickref=WOS:000208568600009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=27&REFID=86685348&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=28&REFID=588240630&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=29&REFID=588240632&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2tG45iogv7N2NQRfn8&search_mode=CitingArticles&parentProduct=WOS&parentQid=14&parentDoc=30&REFID=30999998&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=13&parentDoc=1&qid=14&SID=E2tG45iogv7N2NQRfn8&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

