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Abstract

This study delves into the intricate interplay of cavity placement, Nozzle Pressure Ratio (NPR), and
Mach numbers, examining their collective influence on manipulating base pressure within a duct.
Employing numerical simulations, the research explores the cavity's effectiveness in altering base
pressure dynamics in the duct's base area. The investigation comprehensively studies various factors,
including length-to-diameter ratio, nozzle pressure ratio, Mach number, and cavity location. The
simulations are conducted for a singular cavity at multiple positions concerning the duct's diameter,
maintaining a fixed cavity width-to-height ratio of 1. The NPR ranges from 2 to 8, and the Mach
numbers under scrutiny span from 1.2 to 1.8. The study meticulously analyses variations in base
pressure and alterations in the pressure field resulting from these variables. Notably, the findings
demonstrate the cavity's adeptness in controlling base pressure, particularly at NPR values of 4 and 6
for Mach numbers 1.2 and 1.4. In contrast, ineffectiveness is observed at NPR 2 and 8 due to specific
flow reattachment points. However, the cavity effectively influences base pressure at NPR values of 4,

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Optimization of Nozzle Design
for Weight Reduction using
Variable Wall Thickness

Pathan, KA., Chaudhary, Z.1.,
Attar, A.R.

(2024) Journal of Advanced
Research in Fluid Mechanics and
Thermal Sciences

The Influence of Plate Fin Heat
Sink Orientation under Natural
Convection on Thermal
Performance: An Experimental
and Numerical Study

Jain, Y., Kurkute, V., Deshmukh,
S.M.

(2024) Journal of Advanced
Research in Fluid Mechanics and
Thermal Sciences

Effectiveness of Cone Angle on
Surface Pressure Distribution
along Slant Length of a Cone at
Hypersonic Mach Numbers
Shaikh, J.S. , Pathan, K.A.,
Kumar, K.

(2023) Journal of Advanced
Research in Fluid Mechanics and
Thermal Sciences

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >



6, and 8 for Mach numbers 1.6 and 1.8. These discernments offer invaluable insights for the

optimization of duct designs in diverse engineering applications. © 2024, Semarak [lmu Publishing. All

rights reserved.

Author keywords

Base pressure; cavity; Mach number; nozzle pressure ratio

SciVal Topics ®

References (3 1) View in search results format >

1 Al

Export (SPrint X E-mail ) Saveto PDF  Create bibliography

] 1

[ 4

Pesce, V., Silvestrini, S., Lavagna, M.

Radial basis function neural network aided adaptive extended
Kalman filter for spacecraft relative navigation

(2020) Aerospace Science and Technology, 96, art. no. 105527. Cited 63 times.

https://www.journals.elsevier.com/aerospace-science-and-technology.
doi: 10.1016/j.ast.2019.105527

View at Publisher

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

Investigation of base pressure variations in internal and
external suddenly expanded flows using CFD analysis
(Open Access)

(2019) CFD Letters, 11 (4), pp. 32-40. Cited 35 times.
http://www.akademiabaru.com/cfdl.html

Khan, S.A., Fatepurwala, M.A., Pathan, K.N., Dabeer, P.S., Baig, M.A.A.
CFD analysis of human powered submarine to minimize drag

(2018) International Journal of Mechanical and Production Engineering
Research and Development, 8 (3), pp. 1057-1066. Cited 26 times.
http://www.tjprc.org/publishpapers/2-67-1529318360-
111.)JMPERDJUN2018111.pdf

doi: 10.24247 [ijmperdjun2018111

View at Publisher

Pathan, K.A., Khan, S.A., Shaikh, A.N., Pathan, A.A., Khan, S.A.
An investigation of boat-tail helmet to reduce drag

(2021) Advances in Aircraft and Spacecraft Science, 8 (3), pp. 239-250. Cited 7
times.
http://www.techno-press.org/?journal=aas&subpage=7www.techno-press.org/
doi: 10.12989/aas.2021.8.3.239

View at Publisher

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

Analysis of parameters affecting thrust and base pressure in
suddenly expanded flow from nozzle (Open Access)

(2019) Journal of Advanced Research in Fluid Mechanics and Thermal
Sciences, 64 (1), pp. 1-18. Cited 21 times.

http://www.akademiabaru.com/doc/AREMTSV64 _N1_P1_18.pdf



)

] 8

]9

[] 10

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

Influence of expansion level on base pressure and
reattachment length

(2019) CFD Letters, 11 (5), pp. 22-36. Cited 31 times.
http://www.akademiabaru.com/cfdl.html

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

Enlarge duct length optimization for suddenly expanded flows

(2020) Advances in Aircraft and Spacecraft Science, 7 (3), pp. 203-214. Cited
26 times.

http://www.techno-press.org/download.php?
journal=aas&volume=7&num=3&ordernum=2

doi: 10.12989/aas.2020.7.3.203

View at Publisher

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

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

(2018) Case Studies in Thermal Engineering, 12, pp. 696-700. Cited 56 times.

http://www.journals.elsevier.com/case-studies-in-thermal-engineering/
doi: 10.1016/j.csite.2018.09.006

View at Publisher

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

CFD analysis of effect of flow and geometry parameters on
thrust force created by flow from nozzle (Open Access)

(2017) 2017 2nd International Conference for Convergence in Technology,
12CT 2017, 2017-)anuary, pp. 1121-1125. Cited 41 times.

ISBN: 978-150904307-1

doi: 10.1109/12CT.2017.8226302

View at Publisher

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

CFD analysis of effect of area ratio on suddenly expanded
flows

(2017) 2017 2nd International Conference for Convergence in Technology,
12CT 2017, 2017-January, pp. 1192-1198. Cited 45 times.

ISBN: 978-150904307-1

doi: 10.1109/12CT.2017.8226315

View at Publisher

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

CFD analysis of effect of Mach number, area ratio and nozzle
pressure ratio on velocity for suddenly expanded flows

(2017) 2017 2nd International Conference for Convergence in Technology,
12CT 2017, 2017-)anuary, pp. 1104-1110. Cited 51 times.

ISBN: 978-150904307-1

doi: 10.1109/12CT.2017.8226299

View at Publisher



] 16

] 17

Khan, A., Mazlan, N.M., Ismail, M.A.

Analysis of flow through a convergent nozzle at Sonic Mach
Number for Area Ratio 4

(2019) Journal of Advanced Research in Fluid Mechanics and Thermal
Sciences, 62 (1), pp. 66-79. Cited 10 times.
http://www.akademiabaru.com/doc/ARFMTSV62_N1_P66_79.pdf

Khan, A., Rajendran, P., Sidhu, J.S.S.
Passive control of base pressure: A review (Open Access)

(2021) Applied Sciences (Switzerland), 11 (3), art. no. 1334, pp. 1-22. Cited 6
times.

https://www.mdpi.com/2076-3417/11/3/1334/pdf
doi: 10.3390/app11031334

View at Publisher

Khan, A., Mazlan, N.M., Sulaeman, E.

Effect of Ribs as Passive Control on Base Pressure at Sonic
Mach Numbers (Open Access)

(2022) CFD Letters, 14 (1), pp. 140-151.

https://semarakilmu.com.my/ea55529a-8eld-4a20-8c11-1534ae237395
doi: 10.37934/cfd|.14.1.140151

View at Publisher

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

An investigation to control base pressure in suddenly
expanded flows (Open Access)

(2018) International Review of Aerospace Engineering, 11 (4), pp. 162-
169. Cited 47 times.
https://www.praiseworthyprize.org/jsm/index.php?

journal=ireasewww.praiseworthyprize.com/irease.htm
doi: 10.15866/irease.v11i4.14675

View at Publisher

Khan, S.A., Rathakrishnan, E.
Active control of base pressure in supersonic regime

(2006) Journal of the Institution of Engineers (India): Aerospace Engineering
Journal, 87 (NOV.), pp. 3-11. Cited 28 times.

Shaikh, J.S., Kumar, K., Pathan, K.A., Khan, S.A.

Analytical and computational analysis of pressure at the nose
ofa2D wedge in high speed flow (Open Access)

(2022) Advances in Aircraft and Spacecraft Science, 9 (2), pp. 119-130. Cited 5
times.
http://www.techno-press.org/?journal=aas&subpage=7www.techno-press.org/
doi: 10.12989/aas.2022.9.2.119

View at Publisher



[C] 18 Shaikh, S.K., Pathan, KA., Chaudhary, Z.I., Marlpalle, B.G., Khan, S.A.

An investigation of three-way catalytic converter for various
inlet cone angles using CFD (Open Access)

(2020) CFD Letters, 12 (9), pp. 76-90. Cited 8 times.

http://akademiabaru.com/submit/index.php/cfdl/article/view/1110/77
doi: 10.37934/cfdl.12.9.7690

View at Publisher

19 Shaikh, S.K., Pathan, K.A., Chaudhary, Z.I., Khan, S.A.

CFD analysis of an automobile catalytic converter to obtain
flow uniformity and to minimize pressure drop across the
monolith (Open Access)

(2020) CFD Letters, 12 (9), pp. 116-128. Cited 9 times.

http://akademiabaru.com/submit/index.php/cfdl/article/view/1115/83
doi: 10.37934/cfdl.12.9.116128

View at Publisher

[J 20 Khan, S.A., Aabid, A., Saleel, C.A.

CFD simulation with analytical and theoretical validation of
different flow parameters for the wedge at supersonic Mach
number (Open Access)

(2019) International Journal of Mechanical and Mechatronics
Engineering, 19 (1), pp. 170-177. Cited 50 times.

http://ijens.org/Vol_19_I_01/193101-4545-1)MME-IJENS.pdf

21 Sajali, M.F.M., Aabid, A., Khan, S.A., Mehaboobali, F.A.G., Sulaeman, E.

Numerical investigation of flow field of a non-circular cylinder
(Open Access)

(2019) CFD Letters, 11 (5), pp. 37-49. Cited 34 times.
http://www.akademiabaru.com/cfdl.html

[] 22 Khan, S.A., Asadullah, M., Fharukh Ahmed, G.M., Jalaluddeen, A., Ali Baig,
M.A.

Passive control of base drag in compressible subsonic flow
using multiple cavity

(2018) International Journal of Mechanical and Production Engineering
Research and Development, 8 (4), pp. 39-44. Cited 34 times.
http://www.tjprc.org/publishpapers/2-67-1529991141-
5.JMPERDAUG20185_2.pdf

doi: 10.24247 [ijmperdaug20185

View at Publisher

[J 23 Khan, S.A., Asadullah, M., Sadhig, ).

Passive control of base drag employing dimple in subsonic
suddenly expanded flow

(2018) International Journal of Mechanical and Mechatronics
Engineering, 18 (3), pp. 69-74. Cited 34 times.

http://ijens.org/Vol_18_1_03/181303-5757-1JMME-IJENS.pdf




[] 24

] 25

] 26

] 28

Khan, A., Rajendran, P., Sidhu, J.S.S., Thanigaiarasu, S., Raja, V., Al-Mdallal, Q.

Convolutional neural network modeling and response surface
analysis of compressible flow at sonic and supersonic Mach
numbers

(2023) Alexandria Engineering Journal, 65, pp. 997-1029. Cited 3 times.

http://www.elsevier.com/wps/find/journaldescription.cws_home/724292/descr

iption#description
doi: 10.1016j.2€}.2022.10.006

View at Publisher

Shamitha, Crasta, A., Pathan, K.A., Khan, S.A.

Numerical Simulation of Surface Pressure of a Wedge at
Supersonic Mach Numbers and Application of Design of
Experiments

(2023) Journal of Advanced Research in Applied Mechanics, 101 (1), pp. 1-
18. Cited 3 times.

www.akademiabaru.com/submit/index.php/aram/index
doi: 10.37934/aram.101.1.118

View at Publisher

Shamitha, Crasta, A., Pathan, K.A., Khan, S.A.

Analytical and Numerical Simulation of Surface Pressure of an
Oscillating Wedge at Hypersonic Mach Numbers and
Application of Taguchi's Method

(2023) Journal of Advanced Research in Applied Sciences and Engineering
Technology, 30 (1), pp. 15-30. Cited 5 times.

https://semarakilmu.com.my/journals/index.php/applied_sciences_eng_tech/

article/view/1585/1071
doi: 10.37934/araset.30.1.1530

View at Publisher

Shaikh, J.S., Kumar, K., Pathan, K.A., Khan, S.A.

Computational Analysis of Surface Pressure Distribution over
a 2DWedge in the Supersonic and Hypersonic Flow Regimes

(2023) Fluid Dynamics and Materials Processing, 19 (6), pp. 1637-1653. Cited
2 times.

http://www.techscience.com/fdmp/index.html
doi: 10.32604/fdmp.2023.025113

View at Publisher

Shaikh, J.S., Pathan, K.A., Kumar, K., Khan, S.A.

Effectiveness of Cone Angle on Surface Pressure Distribution
along Slant Length of a Cone at Hypersonic Mach Numbers
(Open Access)

(2023) Journal of Advanced Research in Fluid Mechanics and Thermal
Sciences, 104 (1), pp. 185-203.
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sc

iences/article/view/1912/1219
doi: 10.37934/arfmts.104.1.185203

View at Publisher



[C] 29 Ppathan, K.A., Dabeer, P.S., Khan, S.A.

An investigation of effect of control jets location and blowing
pressure ratio to control base pressure in suddenly expanded
flows (Open Access)

(2020) Journal of Thermal Engineering, 6 (2), pp. 15-23. Cited 18 times.
http://eds.yildiz.edu.tr/journal-of-thermal-
engineering/AjaxTool/GetArticleByPublishedArticleld?PublishedArticleld=4065
doi: 10.18186/thermal.726106

View at Publisher

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

Effect of nozzle pressure ratio and control jets location to
control base pressure in suddenly expanded flows (Open Access)

(2019) Journal of Applied Fluid Mechanics, 12 (4), pp. 1127-1135. Cited 37
times.

http://www.jafmonline.net/

doi: 10.29252/jafm.12.04.29495

View at Publisher

[ 31 Pandey, K.M., Rathakrishnan, E.
Annular cavities for base flow control (Open Access)

(2006) International Journal of Turbo and Jet Engines, 23 (2), pp. 113-
127. Cited 17 times.

http://www.degruyter.com/view/j/tjj.2012.29.issue-2/issue-
files/tjj.2012.29.issue-2.xml

doi: 10.1515/T)J.2006.23.2.113

View at Publisher
L Khan, S.A.; Mechanical and Aerospace Engineering Department, Faculty of
Engineering, International Islamic University, Kuala Lumpur, Malaysia;

email:sakhan@iium.edu.my
© Copyright 2024 Elsevier B.V., All rights reserved.

¢ Backto results | 1 of 1 ~ Top of page



About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

HARERZRTT S
BEEBIRRMRA
BEREEEDPIURAK

MpocMoTp BepCcUM Ha PYCCKOM SA3biKe

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 71

All content on this site: Copyright © 2024 Elsevier B.V. 7, its licensors, and contributors. All rights are reserved, including those for text
and data mining, Al training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.
We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies 7.

& RELX™



