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An Experimental Study on Nozzle Damping Characteristics
for Combustion Instability Suppression

Seunghyun Ryoo* - Junseong Kim* - Hakchul Kim* - Heejang Moon**" - Dohyung Lee***

ABSTRACT

The interaction between the flow of the nozzle and the acoustic motion in the combustion chamber
acts as an important factor in suppressing combustion instability where nozzle damping effect can be
evaluated by nozzle admittance. In this study, Modified Impedance Tube experiment is implemented to
predict the acoustic nozzle damping effect. The experimental admittances are compared to numerical
admittances values which are calculated from one-dimensional linearized Euler equation of Crocco’s
theory. As a result, it was possible to identify qualitatively the tendency between increasing and

decreasing parts. Also, Efficient frequency bands of nozzle attenuation can be predicted.
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Fig. 1 Schematic diagram of test facility
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Fig. 2 Impedace tube instrumentation
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Fig. 5 Schematic of nozzle in
Fig. 4 Axial position of dynamic pressure sensor experiments
Table 1 Design parameter of sensing part
Table 2 Design parameter of test nozzle
parameter unit -
parameter unit
D 80.00 mm D=2r, 80.00 mm
L 802.0 mm T 0 mm
81 81.00 mm T 29.04 mm
Sy 120.0 mm S, 6.000 mm
S 50.00 mm 6, 20.00 degree
Sy 88.00 mm M 0.080 i
S5 112.0 mm P, 1.654 bar
Sg 75.00 mm m 0.030 kg/sec
5, 95.00 mm
Sg 90.00 mm
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Fig. 6 Longitudinal admittance comparison of experimental

and theroretical results
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