Accepted Manuscript

/institute

Suppression of thermo-acoustic instability using air injection in horizontal Rijke tube

Nilaj N. Deshmukh, S.D. Sharma

energy

PII: S1743-9671(16)30044-7
DOI: 10.1016/j.joei.2016.03.001
Reference: JOEI 208

To appearin:  Journal of the Energy Institute

Received Date: 29 January 2016
Revised Date: 27 February 2016
Accepted Date: 1 March 2016

Please cite this article as: N.N. Deshmukh, S.D. Sharma, Suppression of thermo-acoustic instability
using air injection in horizontal Rijke tube, Journal of the Energy Institute (2016), doi: 10.1016/
j-joei.2016.03.001.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.joei.2016.03.001

Suppression of thermo-acoustic instability using air injection

in horizontal Rijke tube
Nilaj N. Deshmukh* and S. D. Sharma

Department of Aerospace Engineering,
Indian Institute of Technology Bombay
Powai, Mumbai 400076, I ndia

Abstract

The thermo-acoustic instability arising out of chiog between the pressure fluctuation and the
unsteady heat release, when grows sufficienthkniswn to cause serious structural damage
thereby reducing the life span of systems havinglagstor for example, jet engines, gas turbines
and industrial burners. The present work involvepeeimental study of thermo-acoustic
instabilities occurring in a Rijke tube and thauppression by means of diverting a very small
fraction of the incoming air flow in the form ofdial injection from the wall of the tube through
micro jets. A horizontal quartz tube with pre-mixbdrner is used as the test model of Rijke
tube. The coefficient Rayleigh IndeXRlj is estimated from simultaneous measurement of
chemiluminescence using a PMT and pressure in ldreepof burner head. Experiments were
carried out at the equivalence ratio®df= 1 for a range ofhe burner position inside the tube,
velocity of micro jets, and total mass flow rateotingh the tube. The control technique of micro
jets was found to completely suppress the thernoostics in a range of jet velocity depending

on the burner position and the total air mass flate. For complete suppression of the thermos-
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