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Abstract

In this paper, the problem of forced convection flow of micropolar fluid of lighter density impinging orthogonally on another

heavier density of micropolar fluid on a stretching surface is investigated. The boundary layer governing equations are

transformed from partial differential equations into a system of nonlinear ordinary differential equations using similarity

transformation and solved numerically using dsolve function in Maple so�ware version 2016. The velocity, microrotation

and temperature of micropolar fluid are analyzed. It is found that both upper fluid and lower fluid display opposite

behaviour when micropolar parameter K various with strong concentration n = 0, Pr = 7 and stretching parameter lambda =

0.5. The results also show that stretching surface exert the force that increasing the velocity of micropolar fluid.

Keywords

Author Keywords: Micropolar fluid; stretching surface; quiescent fluid; forced convection

KeyWords Plus: BOUNDARY-LAYER-FLOW; STAGNATION-POINT FLOW; HEAT-TRANSFER

Author Information

Reprint Address: Mohammad, NF (reprint author)

Int Islamic Univ Malaysia, Dept Computat & Theoret Sci, Kuantan 25200, Pahang, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Dept Computat & Theoret Sci, Kuantan 25200, Pahang, Malaysia

[ 2 ] Univ Malaysia Pahang, Fac Ind Sci & Technol, Kuantan 26300, Pahang, Malaysia

[ 3 ] Univ Teknol Malaysia, Fac Sci, Dept Math Sci, Skudai 81310, Johor, Malaysia

E-mail Addresses: farahain@iium.edu.my

Funding

Funding Agency Grant Number

Research Management Centre-IIUM  C-RIG18004-0004

Ministry of Education  FRGS19-190-0799

Research Management Centre-UTM 

07G70

07G72

07G76

07G77

View funding text   

Publisher

PENERBIT UTM PRESS, PENERBIT UTM PRESS, SKUDAI, JOHOR, 81310, MALAYSIA

Categories / Classification

Research Areas: Mathematics

Web of Science Categories: Mathematics

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

37
Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Emerging Sources Citation Index

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

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

Tools  Searches and alerts  Search History Marked List

Look Up Full Text Add to Marked ListFind PDF Export...A

 1  of  1 

Learn more

Search Search Results

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300478367?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=D5UvgkEiesblm2WZWC4
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D5UvgkEiesblm2WZWC4&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=11483006
javascript:sup_focus('addressWOS:000505072200010-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D5UvgkEiesblm2WZWC4&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=5766208
javascript:sup_focus('addressWOS:000505072200010-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D5UvgkEiesblm2WZWC4&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=1111593
javascript:sup_focus('addressWOS:000505072200010-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D5UvgkEiesblm2WZWC4&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=23612647
javascript:sup_focus('addressWOS:000505072200010-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=Micropolar+fluid&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=stretching+surface&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=quiescent+fluid&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=forced+convection&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=BOUNDARY-LAYER-FLOW&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=STAGNATION-POINT+FLOW&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5UvgkEiesblm2WZWC4&field=TS&value=HEAT-TRANSFER&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:farahain@iium.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=D5UvgkEiesblm2WZWC4&component=pct&forwardTo=None&qid=5&doc=1&colName=WOS&num_cited=0');
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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dD5UvgkEiesblm2WZWC4%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000505072200010&search_mode=CitedRefList&SID=D5UvgkEiesblm2WZWC4&parentProduct=WOS&parentQid=5&parentDoc=1&recid=WOS:000505072200010&PREC_REFCOUNT=37&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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dD5UvgkEiesblm2WZWC4%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000505072200010&parentProduct=WOS&parentQid=5&search_mode=RelatedRecords&SID=D5UvgkEiesblm2WZWC4&parentDoc=1
javascript:;
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
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=D5UvgkEiesblm2WZWC4&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D5UvgkEiesblm2WZWC4&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=D5UvgkEiesblm2WZWC4&page=


2/18/2020 Web of Science [v.5.34] - Web of Science Core Collection Full Record

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=D5UvgkEiesblm2WZWC4&… 2/4

(from Web of Science Core Collection)

See more data fields

  1  of  1 

Cited References: 37

Showing 30 of 37 View All in Cited References page

SELF-SIMILAR SOLUTION OF IMCOMPRESSIBLE MICROPOLAR BOUNDARY-LAYER FLOW OVER A SEMI-INFINITE PLATE

By: AHMADI, G

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE  Volume: 14   Issue: 7   Pages: 639-646   Published: 1976

Times Cited: 409 

Marangoni Boundary Layer Flow in Micropolar Fluid with Suction/Injection

By: Ariffin, Norfarahanim Mohd; Arifin, Norihan Md; Bachok, Norfifah

2ND INTERNATIONAL CONFERENCE AND WORKSHOP ON MATHEMATICAL ANALYSIS 2016 (ICWOMA2016)  Book Series: AIP Conference Proceedings

  Volume: 1795     Article Number: UNSP 020011   Published: 2017

Times Cited: 3 

APPLICATIONS OF MICROCONTINUUM FLUID MECHANICS

By: ARIMAN, T; TURK, MA; SYLVESTER, ND

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE  Volume: 12   Issue: 4   Pages: 273-293   Published: 1974

Times Cited: 428 

MICROCONTINUUM FLUID MECHANICS - REVIEW

By: ARIMAN, T; TURK, MA; SYLVESTER, ND

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE  Volume: 11   Issue: 8   Pages: 905-930   Published: 1973

Times Cited: 523 

Article template for publication in the stagnation point flow and heat transfer of a micropolar fluid with uniform suction or

blowing

By: Attia, Hazem Ali

JOURNAL OF THE BRAZILIAN SOCIETY OF MECHANICAL SCIENCES AND ENGINEERING  Volume: 30   Issue: 1   Pages: 51-55   Published: JAN-MAR

2008

Times Cited: 5 

MICROPOLAR FREE CONVECTION FLOW

By: BALARAM, M; SASTRI, VUK

INTERNATIONAL JOURNAL OF HEAT AND MASS TRANSFER  Volume: 16   Issue: 2   Pages: 437-441   Published: 1973

Times Cited: 30 

BOUNDARY-LAYER GROWTH OF A MICROPOLAR FLUID

By: CHAWLA, SS

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE  Volume: 10   Issue: 11   Pages: 981-&   Published: 1972

Times Cited: 7 

Forced convection in micropolar fluid flow over a wavy surface

By: Cheng, C. Y.; Wang, C. C.

Numerical Heat Transfer, Part A: Applications: An International Journal of Computation and Methodology.  Volume: 37   Issue: 3   Pages: 271-287

  Published: 2010

Times Cited: 1 

MICRO-POLAR FLUID-FLOW OVER A STRETCHING SHEET

By: CHIAM, TC

ZEITSCHRIFT FUR ANGEWANDTE MATHEMATIK UND MECHANIK  Volume: 62   Issue: 10   Pages: 565-568   Published: 1982

Times Cited: 43 

FLOW PAST A STRETCHING PLATE

By: CRANE, LJ

ZEITSCHRIFT FUR ANGEWANDTE MATHEMATIK UND PHYSIK  Volume: 21   Issue: 4   Pages: 645-&   Published: 1970

Times Cited: 2,022 

Title: [not available]

By: Eremeyev, V. A.; Lebedev, L. P.; Altenbach, H.

Foundations of Micropolar Mechanics  Published: 2013

Publisher: Springer Berlin Heidelberg

Times Cited: 73 

THEORY OF THERMOMICROFLUIDS

By: ERINGEN, AC

Times Cited: 523 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

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=5&parentDoc=1&qid=6&SID=D5UvgkEiesblm2WZWC4&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1976BV31700006
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=1&REFID=2858639&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:000404284200011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=2&REFID=523587680&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1974S408200001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=3&REFID=3996271&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1973Q415900008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=4&REFID=3996288&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:000255883200008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=5&REFID=87393540&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1973O348200018
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=6&REFID=41213181&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1972N650200008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=7&REFID=43833536&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=8&REFID=598763373&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1982PP44200009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=9&REFID=3595530&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1970H453500016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=10&REFID=242532&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=11&REFID=469679812&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitedFullRecord&isickref=WOS:A1972M252100020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5UvgkEiesblm2WZWC4&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=12&REFID=2858723&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

