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The goal of this work was to analyze the effect of the corner point of the rocket engine nozzle contour on
the nozzle flow characteristics. A two-phase flow in third rocket stage nozzles of different contours was consid-
ered. The site of condensed phase deposition onto the wall of a nozzle with an acute angle in the critical area was
determined. Rounding the corner point at the supersonic area inlet changed the particle trajectory. The rounding
radius best in terms of deposition reduction was found. A comparison showed that, despite the different profiles,
the specific impulses of these nozzles differed little from one another and were lower than the specific impulse of
the base nozzle by 6.5 - 7%.

The gas flow in nozzles with a corner point at the truncated conical nozzle – bell-shaped tip junction was
studied. The flow characteristics were calculated for three nozzle contour configurations in the contour kink area:
for an unrounded corner point and for a rounded corner point at the conical nozzle – bell-shaped tip junction.
Rounding the corner point at the nozzle – tip junction slightly increases the impulse, although in general it has no
significant effect on the wave structure of a particle-free gas flow in a supersonic nozzle.

In terrestrial conditions, the pressure on the wall of the conical supersonic area of a nozzle upstream of the
corner point (rounding) sharply decreases to about the same minimum value for different nozzles. In this case, the
distance of the pressure minimum from the nozzle throat decreases with increasing rounding radius at the corner
point. Thus, the reduced pressure zone on the wall (as compared with the undisturbed pressure in the conical part
of the nozzle) extends nearly in proportion to the rounding radius at the corner point. After reaching its minimum
value, the pressure gradually increases to its value in the separation zone at approximately the same distance from
the nozzle critical section (in the corner point area at the tip inlet).

At high altitudes, the pressure as a function of the corner point rounding radius does not have any
pronounced minimum value (with a further increase to the pressure in the separation zone of the tip). For a
rounded corner point, the pressure drops as in the previous case (with about the same gradient) and then remains
constant and egual to its value in the expansion waves generated when the flow turns in the truncated conical
nozzle exit area (about 20 mm downstream of the nozzle throat) .
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