
A. Yu. Melnikov

EXPERIMENTAL STUDIES OF SUPERSONIC FLOW DECELERATION

IN AXISYMMETRIC CHANNELS

A. Yu. Melnikov

S. A. Khristianovich Institute of Theoretical and Applied Mechanics, Siberian Branch of the Russian Academy of
Sciences, 4/1 Institutskaya Str., Novosibirsk 630090, Russian Federation

Abstract: The paper considers the results of experimental studies of supersonic gas flows in axisymmetric channels
with the formation of a pseudoshock. A series of experiments was carried out to investigate the deceleration process
of a supersonic flow in short and long channels (L/D = 32 and 64). The data obtained for the short channel
are consistent with the data known from the literature. The pseudoshock formation occurs due to an increase in
pressure at the outlet of the channel. However, it is shown that in long channels, the pseudoshock formation can
occur even in the absence of backpressure at the channel outlet. For both short and long channels, a change in the
value of backpressure affects the position of the pseudoshock along the length of the channel.
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Figure Captions

Figure 1 Schematic of an aircraft jet engine

Figure 2 Longitudinal static pressure distribution [7]

Figure 3 Schematic of the experimental facility

Figure 4 Typical measurement results

Figure 5 Longitudinal static pressure distribution in a short channel L/D = 32, Min = 3.95: (a) ReD = 7.4 · 105; and
(b) ReD = 1.85 · 106

Figure 6 Longitudinal static pressure distribution in a long channel L/D = 64;Min = 3.95; ReD = 7.4 · 105

Figure 7 Results of flow measurements at the initial Mach number íin = 1.87 (ReD = 1.45 · 105) (a) and 3.0 (ReD
= 1.53 · 105) (b) for a long channel L/D = 64

Figure 8 Results of flow measurements at the initial Mach number Min = 3.76 (ReD = 1.40 · 105) (a) and 4.54 (ReD
= 1.48 · 105) (b) for a long channel L/D = 64
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