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ABSTRACT

Design of a shape transition nozzle is carried out as a part of building a lab-scale supersonic
combustion experimental equipment. In order to connmect directly the circular shaped vitiation air
heater to the square shaped scramjet combustor, area change is evaluated by using the method of
characteristics. Shape transition function is introduced to control the transition rate. Boundary layer
correction was made through the three-dimensional computational fluid dynamics with the
assessment on the several shape transition functions. The shape transition nozzle is proved
minimizing the growth of boundary layer at the center of the rectangular nozzle surfaces that
caused by the pressure gradient at the comers of the rectangular nozzle and the following
recirculation regions.
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Fig. 2. Exit Mach number distribution of rectangular
cross section nozzles [1]
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Fig. 3. Regions and points for hypersonic/
supersonic nozzle design

Table 2. Descriptions of hypersonic /supersonic
nozzle geometry in MOC design

Position Description
source Radial flow source on the centerline
pt. | Sonic point on the centerline
Intersection point of branch line from
pt. H
pt. | and the nozzle wall
ine IE Velocity ratio distribution: 4th—order
polynomial
line EB Radial flow region
. Mach number distribution: 5th—order
line BC :
polynomial
Starting point of the uniform flow on
pt. C .
the centerline
Starting point of the uniform flow on
pt. D
the nozzle wall
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