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Abstract v View references (24)

Effectiveness of active control of micro jets has been examined by conducting experiments through an abruptly
expanded axi-symmetric duct in a view to control base pressure. For this purpose, 1mm orifice diameter micro jets
have been deployed at an interval of 900 along the exit diameter of the nozzle. The experiments have been conducted
by considering three flow parameters at three levels. Mach number (M), length to diameter (L/D) ratio and area ratio
(AR) are the three parameters used to conduct and analyze the flow experiments. Base pressure is considered to be the
response variable. The experimentation has been carried out for two cases, i) without active control; ii) with active
control. An L9 orthogonal array has been implemented to plan the experiments. It is observed that the control
becomes effective for lower area ratios when compared to the higher ones. In addition to this, at high area ratios
suction at the base decreases and hence base pressure continuous to diminish with increasing L/D until it reaches a
value of L/D=6. The obtained experimental results are subjected to multiple linear regression analysis and Analysis of
variance (ANOVA). The performances of the two linear regression models were tested for their prediction accuracy with
the help of 15 random test cases. It is observed that, both linear regression models for base pressure without and with
control are statistically adequate and capable of making accurate predictions. Furthermore, this work also concludes
that, Mach number is the most significant factor affecting base pressure followed by area ratio and L/D ratio for both
cases of experimentation. The obtained experimental results are further validated by CFD analysis and are found to be
in good concurrence with each other. © 2018 Isfahan University of Technology.

Author keywords

(Analysis ofvariance) (Area ratio) (Base pressure) (Length to diameter ratio) (Mach number)

ISSN: 17353572
Source Type: Journal
Original language: English

DOI: 10.18869/acadpub.jafm.73.245.27502
Document Type: Article
Publisher: Isfahan University of Technology

View in search results format >

References (24)

All Export (53 Print X E-mail Save to PDF  Create bibliography

Metrics @

0 Citations in Scopus

0 Field-Weighted

Citation Impact

*

PlumX Metrics v

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

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed »

Related documents

Experimental investigation on the
effectiveness of active control
mechanism on base pressure at
low supersonic mach numbers

Chaudhary, Z.1., Shinde, V.B. ,
Bashir, M.

(2017) Lecture Notes in
Mechanical Engineering

Investigation of effect of process
parameters on suddenly
Expanded flows through an axi-
symmetric nozzle for different
Mach Numbers using Design of
Experiments

Quadros, J.D., Khan, S.A.,
Antony, AJ.

(2017) IOP Conference Series:
Materials Science and
Engineering

Control of suddenly expanded
flow at low I/d ratio and high
mach numbers

Chaudhary, Z.I., Shinde, V.B.
(2016) ARPN journal of
Engineering and Applied
Sciences


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.18869%2facadpub.jafm.73.245.27502&locationID=1&categoryID=4&eid=2-s2.0-85042177463&issn=17353572&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=4224052998a1fa3fbeb079253df7647b&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.18869%2facadpub.jafm.73.245.27502&locationID=1&categoryID=4&eid=2-s2.0-85042177463&issn=17353572&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=75b09ed8a631d78779c603bcb009a6f3&recordRank=
https://www.scopus.com/sourceid/15500154701?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56241215200&amp;eid=2-s2.0-85042177463
mailto:qjaimon@yahoo.co.in
https://www.scopus.com/authid/detail.uri?authorId=7404043712&amp;eid=2-s2.0-85042177463
https://www.scopus.com/authid/detail.uri?authorId=56403463600&amp;eid=2-s2.0-85042177463
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=0b94d27ba098e7152b9cd66ca7b0a123&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85042177463%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85042177463
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85042177463&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85042177463
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85021639626&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57191955069&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57191952712&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57188831365&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85018248587&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56241215200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7404043712&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56403463600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84995511395&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57191955069&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57191952712&zone=relatedDocuments

Alvi, F.S., Shih, C., Elavarasan, R., Garg, G., Krothapalli, A.
Control of supersonic impinging jet flows using supersonic microjets
(2003) AIAA Journal, 41 (7), pp. 1347-1355. Cited 88 times.

http://arc.aiaa.org/loi/aiaaj
doi: 10.2514/2.2080

View at Publisher

Anderson, J.S., Williams, T.).
Base pressure and noise produced by the abrupt expansion of air in a cylindrical duct
(1968) Journal of Mechanical Engineering Science, 10, pp. 262-268. Cited 33 times.

Baig, M.A.A., Al-Mufadi, F., Khan, S.A., Rathakrishnan, E.
Control of base flows with micro jets

(2011) International Journal of Turbo and Jet Engines, 28 (1), pp. 59-69. Cited 6 times.
doi: 10.1515/T}J.2011.009

View at Publisher

Bansal, R., Sharma, R.B.
Drag Reduction of Passenger Car Using Add-On Devices
(2014) Journal of Aerodynamics, 2014, pp. 1-13. Cited 3 times.

Basavarajappa, S., Joshi, A.G., Arun, K.V., Kumar, A.P., Kumar, M.P.
Three-body abrasive wear behaviour of polymer matrix composites filled with SiC
particles

(2010) Polymer - Plastics Technology and Engineering, 49 (1), pp. 8-12. Cited 26 times.
doi: 10.1080/03602550903206407

View at Publisher

Boucinha, V., Magnier, P., Leroy-Chesneau, A., Weber, R., Joussot, R., Dong, B., Hong, D.
Characterization of the ionic wind induced by a sine DBD actuator used for laminar-
to-turbulent transition delay

(2008) 4th AIAA Flow Control Conference, art. no. 2008-4210. Cited 16 times.
ISBN: 978-156347942-7

Cantwell, BJ.
(1996) Fundamentals of Compressible Flow
AA210, Department of Aeronautics and Astronautics, Stanford University, California, USA

Elavarasan, R., Krothapalli, A., Venkatakrishnan, L., Lourenco, L.

Suppression of self-sustained oscillations in a supersonic impinging jet

(2001) A/IAA Journal, 39 (12), pp. 2366-2373. Cited 37 times.
doi: 10.2514/2.1243

View at Publisher
Gadel Hak, M., Pollard, A.

(1998) Flow Control: fundamentals and practices. Cited 115 times.
Lecture notes in physics Monographs, Springer-Verlag Berlin Heidelberg

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords >


https://www.scopus.com/record/display.uri?eid=2-s2.0-0042813602&origin=reflist&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-0042813602&src=s&origin=reflist&refstat=core
http://arc.aiaa.org/loi/aiaaj
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2514%2f2.2080&locationID=3&categoryID=4&eid=2-s2.0-0042813602&issn=00011452&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=33bfb9c642a08dbae5feb557d66655f0&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-0000729929&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-79954604165&origin=reflist&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-79954604165&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1515%2fTJJ.2011.009&locationID=3&categoryID=4&eid=2-s2.0-79954604165&issn=03340082&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=378fcafd63bd5d6e8c7e18192867445a&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-84923154805&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-72549087546&origin=reflist&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-72549087546&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f03602550903206407&locationID=3&categoryID=4&eid=2-s2.0-72549087546&issn=03602559&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=859fe2f6aeffab7b0912752b8093b41b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78649279841&origin=reflist&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-78649279841&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035665999&origin=reflist&sort=plf-f&src=s&st1=Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a&st2=&sid=d6265dd7e0ce028cfd1a4c88f587c807&sot=b&sdt=b&sl=63&s=TITLE%28Study+of+Effect+of+Flow+Parameters+on+Base+Pressure+in+a%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-0035665999&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2514%2f2.1243&locationID=3&categoryID=4&eid=2-s2.0-0035665999&issn=00011452&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=46bb753a0abf2325cd974ae5410c4988&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042177463&refeid=2-s2.0-0003577486&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042177463&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042177463&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042177463&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

