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Abstract

The experimental study was carried out to investigate the pressure fluctuation, operating
frequency, noise emission and combustion chracteristics in an aero-valved pulsating combustor.

Measurements of the pressure fluctuation, mean temperature and ion current inside the combu-
stion chamber indicate that combustion phtnomena are characteristically similar to those in the
diffusion flame.

The measured frequency schedue indicates that the acoustic theory of the quarter wave tube
can be approximated to give the operating frequency, but correction factor must be involved to
estimate the correct operating frequency.

The spectral behavior of the noise emission exhibits that frequency bands with high noise
intensity are narrowly restricted to the neighborhood of the operating frequency signalling the
low-frequency combustion characteristics of the pulsating combustor.

Measurements of the operating characteristics as variation of the fuel nozzle diameter and
injection angle with 4 fuel nozzles have been made, and it was found that the system produced
the stable operating conditions up to the turn down ratio of 3 when the fuel nozzle diameter is 1, 2
mm, and the optimum fuel injection angle is thought to be in the neighborhood of 30° radially.
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Table 1 Experimental size of an aero-valved pulsating combustor
(unit : mm)
Cocl?ll;rl;lstt)ie(x)'n ‘ é}j’gﬁgﬁlﬁar Air inlet pipe ( Tailpipe Fuel nozzle
Diameter l Length‘Ha;fngloe“e1 Lengthl Diameterl Length‘Ha;fngﬁane\ Length Number‘ Diameter lngflcgtlig”
723 | 127 | 2.2 | 38 35| 10 | n3 BB L 4|06~ | 25t

Table 2 Length ratio of the aero-valved pulsating
combustors?¥

Total length|Total length|Total length

Combustors Inlet Iength| C.C. length |Tailpipe length
Hiller 9.25 6.9 1.34
Pornsiri-

ponse 11. 20 7.0 1. 30
Fernando 7.95 6. 89 1.37
Sadiq 7.80 6.6 1.39
Rehman 7.4 6.2 1.41
Author 7.99~11. 61| 6.78~9.85 | 1.23~1.38
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Fig. 13 Mean temperature distribution in the combustion chamber for fuel injection angle 30°
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