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Abstract
The comparison between incompressible and compressible flow for aerodynamic coefficients and flow characteristics
has been made for NACA 2412 airfoil. The FEM is used to obtain results. The fluid domain of 10C has been
constructed to initialize the boundary conditions of incompressible and compressible flow conditions. The structured
mesh has been applied in order to achieve accurate results. The Spallart-Allmaras turbulence model has been used to
solve both incompressible and compressible flow conditions. The method validation that has been conducted at
incompressible flow has shown close agreement between numerical and experimental lift coefficient. From velocity
magnitude and static pressure, contours, the compressible flow has the highest-pressure distribution compared to
incompressible flow. Therefore, it has been proven that the coefficient of force at ninety degrees to the direction of the
flow direction of the airfoil subjected to a variable density flow was much higher compared to incompressible flow. ©
BEIESP.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 63.870

Author keywords
Airfoil CFD Compressible Finite element method Flow Incompressible NACA 2412 Spalart allmaras

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Open AccessInternational Journal of Engineering and Advanced Technology
Volume 9, Issue 1, October 2019, Pages 5450-5456

Kharulaman, L.a Aabid, A.a Mehaboobali, F.A.G.b,c Khan, S.A.a 
a

b

c

 View references (37)



Nozzles | Mach number | Suddenly expanded



ISSN: 22498958
Source Type: Journal
Original language: English

DOI: 10.35940/ijeat.A3085.109119
Document Type: Article
Publisher: Blue Eyes Intelligence Engineering and Sciences
Publication

 ▻View in search results format

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  ,

(2019) International Journal of
Recent Technology and
Engineering

,  , 
(2019) International Journal of
Recent Technology and
Engineering

,  , 
(2019) International Journal of
Recent Technology and
Engineering

 

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

Experiment on of nozzle flow
with sudden expansion at mach
1.1

 Faheem, M. Kareemullah, M.
Aabid, A.

Experimental research on flow
development and control
effectiveness in the duct at high
speed

 Khan, S.A. Ahmed, Z. Aabid, A.

Effect of micro jet control on the
flow filed of the duct at mach 1.5

 Khan, S.A. Aabid, A. Mokashi, I.

View all related documents based
on references

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

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/300476871?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.35940%2fijeat.A3085.109119&locationID=1&categoryID=4&eid=2-s2.0-85074654824&issn=22498958&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=1f16adf7371af6b9fc606ae3e2004154&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.35940%2fijeat.A3085.109119&locationID=1&categoryID=4&eid=2-s2.0-85074654824&issn=22498958&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=84c27547cca01f7f973410f68be607c3&recordRank=
https://www.scopus.com/sourceid/21100899502?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57211621891&amp;eid=2-s2.0-85074654824
https://www.scopus.com/authid/detail.uri?authorId=57202805567&amp;eid=2-s2.0-85074654824
https://www.scopus.com/authid/detail.uri?authorId=57209748285&amp;eid=2-s2.0-85074654824
https://www.scopus.com/authid/detail.uri?authorId=57204142923&amp;eid=2-s2.0-85074654824
mailto:sakhan@iium.edu.my
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=0a1acd925107d6d1963f27b2b9ed06b6&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85074654824%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85074654824
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85074654824&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85074654824
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85073407345&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57210450572&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57208722476&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57202805567&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85073460027&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57204142923&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57197021658&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57202805567&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85073435164&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57204142923&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57202805567&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57209749305&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85074654824&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


Patel, K.S., Patel, S.B., Patel, U.B., Ahuja, P.A.P.
CFD Analysis of an Aerofoil
(2015) Int. J. Eng. Res, 3 (3), pp. 154-158.  .

 

S. Gowda, A.
Comparison of Aerodynamic Performance of NACA 4412 and 2412 using Computational Approach
(2019) Int. J. Eng. Trends Technol, 67 (4), pp. 73-75.

 

Merryisha, S., Rajendran, P.
(2019) CFD Validation of NACA 2412 Airfoil

 

Akhtar, M.N., Bakar, E.A., Aabid, A., Khan, S.A.

(Open Access)

(2019) International Journal of Innovative Technology and Exploring Engineering, 8 (9 Special Issue 2), pp.
622-630.

doi: 10.35940/ijitee.I1127.0789S219

Aabid, A., Khan, A., Mazlan, N.M., Ismail, M.A., Akhtar, M.N., Khan, S.A.

(2019) International Journal of Engineering and Advanced Technology, 8 (3), pp. 457-462.  .

Pathan, K.A., Dabeer, P.S., Khan, S.A.

 (Open Access)

(2018) Case Studies in Thermal Engineering, 12, pp. 696-700.  .

doi: 10.1016/j.csite.2018.09.006

Khan, S.A., Aabid, A., Ghasi, F.A.M., Al-Robaian, A.A., Alsagri, A.S.

(2019) CFD Letters, 11 (5), pp. 61-71.  .

Fharukh Ahmed, G.M., Alrobaian, A.A., Aabid, A., Khan, S.A.

(Open Access)

(2018) International Journal of Mechanical and Production Engineering Research and
Development, 8 (6), pp. 373-382.  .

doi: 10.24247/ijmperddec201842

1

Cited 26 times

2

3

4

Numerical simulations of a CD nozzle and the influence of the duct length

https://www.ijitee.org/wp-content/uploads/papers/v8i9S2/I11270789S219.pdf

View at Publisher

5

Numerical simulation of suddenly expanded flow at mach 2.2

Cited 16 times
www.ijeat.org

6

Optimization of area ratio and thrust in suddenly expanded flow at supersonic Mach
numbers

Cited 14 times
http://www.journals.elsevier.com/case-studies-in-thermal-engineering/

View at Publisher

7

Analysis of area ratio in a CD nozzle with suddenly expanded duct using CFD method

Cited 10 times
http://www.akademiabaru.com/cfdl.html

8

Numerical analysis of convergent-divergent nozzle using finite element method

Cited 20 times
http://www.tjprc.org/publishpapers/2-67-1541583801-42.IJMPERDDEC201842.pdf

View at Publisher

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85074654824&refeid=2-s2.0-84999519193&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073392864&origin=reflist&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&recordRank=
https://www.ijitee.org/wp-content/uploads/papers/v8i9S2/I11270789S219.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.35940%2fijitee.I1127.0789S219&locationID=3&categoryID=4&eid=2-s2.0-85073392864&issn=22783075&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=6344976433d3f4ca599a25a572a3ddbb&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85062720287&origin=reflist&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85074654824&refeid=2-s2.0-85062720287&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.ijeat.org
https://www.scopus.com/record/display.uri?eid=2-s2.0-85054207490&origin=reflist&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85074654824&refeid=2-s2.0-85054207490&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/case-studies-in-thermal-engineering/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.csite.2018.09.006&locationID=3&categoryID=4&eid=2-s2.0-85054207490&issn=2214157X&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=4cf4bdf54db8135d9e930227f29dc69a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068610347&origin=reflist&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85074654824&refeid=2-s2.0-85068610347&src=s&origin=reflist&refstat=core
http://www.akademiabaru.com/cfdl.html
https://www.scopus.com/record/display.uri?eid=2-s2.0-85056523581&origin=reflist&sort=plf-f&src=s&st1=10.35940%2fijeat.A3085.109119&st2=&sid=0530ebc0779ca56503a550c7fe2a59d6&sot=b&sdt=b&sl=32&s=DOI%2810.35940%2fijeat.A3085.109119%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85074654824&refeid=2-s2.0-85056523581&src=s&origin=reflist&refstat=core
http://www.tjprc.org/publishpapers/2-67-1541583801-42.IJMPERDDEC201842.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.24247%2fijmperddec201842&locationID=3&categoryID=4&eid=2-s2.0-85056523581&issn=22498001&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=8fd9f470a8af8e1905fe5cf33cef8a7e&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85074654824&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85074654824&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

