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Abstract
A Nozzle is a mechanical device that uses pressure
energy and fluid enthalpy to increase the outflow
velocity and control fluid flow direction. To obtain the
nozzle duct's shock pattern, the flow inside the nozzle
must be supersonic with a Mach number greater than
one. Experimentally, the shock pattern is obtained for a
nozzle with a Mach number 2 and nozzle pressure ratio
(NPR) equivalent to 7 and below. For Mach M = 2, the
needed NPR is equal to 7.82 for correct expansion..
When the NPR is greater than 7.82, flow from the
nozzles is under-expanded. For NPR less than 7.72 the
flow from the nozzle is over-expanded. In this paper,
the computational fluid mechanics (CFD) technique
was used to simulate the nozzle flow based on the
experimental investigation. A two-dimensional
transient compressible flow of air through a supersonic
nozzle was simulated using ANSYS fluent software. A

Full text at publisher Export Add To Marked List

of 121

27

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/summary/3cfe046a-c54b-4b86-b0ba-30151e1f3832-0b5a004f/relevance/1
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/4607619
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/44586467
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/author/record/43481920
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22CF%22,%22rowText%22:%222nd%20International%20Conference%20on%20Smart%20and%20Sustainable%20Developments%20in%20Materials,%20Manufacturing%20and%20Energy%20Engineering%20(SME)%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/citing-summary/WOS:000668903600020?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/citing-summary/WOS:000668903600020?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/related-records-summary/WOS:000668903600020?from=woscc&type=colluid
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000444952600012
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:A1993KU43100012
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000335103200006
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alldb/marked-summary
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/history
https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/alerts
https://gateway-webofknowledge-com.ezaccess.library.uitm.edu.my/gateway/Gateway.cgi?GWVersion=2&SrcAuth=DynamicDOIConfProc&SrcApp=WOS&KeyAID=10.1016%2Fj.matpr.2021.03.074&DestApp=DOI&SrcAppSID=F4BjjUZhSw3aanTL7Zh&SrcJTitle=MATERIALS+TODAY-PROCEEDINGS&DestDOIRegistrantName=Elsevier


10/5/21, 9:07 PM CFD analysis of compressible flows in a convergent-divergent nozzle-Web of Science Core Collection

https://www-webofscience-com.ezaccess.library.uitm.edu.my/wos/woscc/full-record/WOS:000668903600020 2/7

Keywords
Author Keywords: CFD; Compressible flow; C-D nozzle
; ANSYS simulation; Mach number


Author Information
Corresponding
Address

: Aabid,
Abdul

(corresponding
author)

Prince Sultan Univ, Coll Engn, Dept Engn
Management, POB 66833, Riyadh 11586, Saudi Arabia
Addresses:

1 Int Islamic Univ Malaysia, Fac Engn, Dept Mech
Engn, POB 10, Kuala Lumpur 50728, Malaysia

2 Prince Sultan Univ, Coll Engn, Dept Engn
Management, POB 66833, Riyadh 11586, Saudi Arabia

E-mail Addresses: abdul.aabid@live.iium.edu.my

Categories/Classification
Research Areas: Materials Science

Document Information

Language: English

Accession Number: WOS:000668903600020

ISSN: 2214-7853

Other Information

IDS Number: TC8QP

Journal information

MATERIALS TODAY-PROCEEDINGS

ISSN: 2214-7853

Current Publisher: ELSEVIER, RADARWEG 29, 1043 NX
AMSTERDAM, NETHERLANDS

Research Areas: Materials Science

Web of Science Categories: Materials Science,
Multidisciplinary

Yamaguchi, T; Hizawa, T; Kobayashi, H; et al.
Development and verification of a supersonic
nozzle with a rectangular cross section at a
Mach number of 2.8 for a scramjet model
combustor
JOURNAL OF THERMAL SCIENCE AND
TECHNOLOGY

Oskouie, AK; Wang, HC; Noll, KE; et al.
Calculated calibration curves for particle size
determination based on time-of-flight (TOF)
AEROSOL SCIENCE AND TECHNOLOGY

See all

Most Recently Cited by

Aabid, A; Khan, SA; Baig, M;
A Critical Review of Supersonic Flow Control
for High-Speed Applications
APPLIED SCIENCES-BASEL

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

Conference Proceedings Citation Index –
Science (CPCI-S)

Suggest a correction

If you would like to improve the quality of the
data in this record, please Suggest a
correction

time-dependent flow using the density-based implicit
solver was useds to analyze the simulation results. The
results illustrate that the CFD technique simulates the
fluid flows and the formation of shock in a duct and
gives useful information about fluid dynamics analysis.
(C) 2021 Elsevier Ltd. All rights reserved. Selection and
peer-review under responsibility of the scientific
committee of the International Conference on Smart
and Sustainable Developments in Materials,
Manufacturing and Energy Engineering.
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