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The focus of this research work is the nature of jet oscillation phenomenon observed in dual-bell nozzle
- one of the altitude compensating rocket nozzles. Unlike most of the previous works in this field which
concentrated on the investigation of (he level of side loads that occur during the transition of operation
modes, the current work investigates the sca-level operating conditions {low characteristics of the jef. Two
types ol the extension nozzle design are utilized in the present research. Truncated perfect perfected nozzle
extension and compressed truncated perfect nozzle extensions are investigated in details and the results are
compared with the ones of conventional single bell nozzle. It was found that the phenomenon under consideration
is inherent to the altitude compensating nozzle. Unsieady three-dimensional simulations are performed
employing [Tuid properties of cold air. Obtained flowfield characteristics and paramcters are validated against
the data measured and visualized during corresponding experiments. The results indicate the existence of
several kinds of periodic flow fluctuation modes not observed in conventional nozzles. Mode analysis shows
that a symmetric low frequency oscillation mode and two high [requency modes lateral to the nozzle axis occur
Acoustic resonance in the extension parl of the dual-bell nozzle is proven to be one of the determinative
features along with vortex shedding in the extension nozzle cross section. Influence of base nozzle design
is also invesligated with two types of base nozzle contours. With compressed truncated perfect nozzle used
as a hase nozzle the asymmetric high freauency fluctuation components arc no longer observed. Effects of the

film cooling introduction into the extension part of the dual-bell nozzle have been studied in the light of

possible practical application for the improvement of the nozzle operation mode transition leading lo a
desirable increase of the mode tramsition altitude along with an improved thrust performance during the

transition and retlransition
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