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Shape optimization of industrial supersonic
nozzle based on computational fluid
dynamic
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Abstract: In order to evaluate the difference of two different
types of industrial nozzles' outlet flow parameters, using
Computational Fluid Dynamics numerical analysis method, two
different types of industrial nozzles under various working
conditions were simulated numerically. The calculation results
show that compared with linear nozzle, the curve nozzle has

obvious advantages of uniformity of outlet flow parameters under
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the same initial condition. Two kinds of nozzles under the different
working conditions, average static temperature, average static
pressure and average total pressure of outlet flow of curve nozzle
compared to linear nozzle, the highest increases are 0.8% ,
2.25%, 3.43% respectively. Therefore, using curve nozzle which
is designed according to the supersonic characteristic line theory as
the common industrial nozzle can reduce the internal mechanical
energy loss, optimize outlet flow field quality, wtich can improve
the efficiency and accuracy of industrial process technology.
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Fig. 1 Profile grid of curve nozzle
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Tab. 1 Entrance parameters when medium was air

2
Fig. 2 Profile grid of linear nozzle /MPa /K
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Tab.2 Entrance parameters when medium was water-vapor 0 Pa
o
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Fig. 3 Static pressure contour of nozzles
3.00e+02
2930402 30502
2-87+02 2.86+02
2.80e+02 2.800+02
2.73e+02 2.73e+02
2.67e+02 2.66e+02
2.60e+02 2.60e+02
2.54e+02 2.53e+02
2.47e+02 246e+02
2.40e+02 2.39e+02
234402 | 233e+02
| 2270402 | 2260402
221e+02 L L 2719e+02 . N
2.14e+02 | 2.12e+02
2.07e+02 2.06e+02
2.01e+02 % ggﬁgg
1.94e+02 ot
1.88::02 1.85e+02
1.81e+02 1.79e+02
1.74e+02 1.72e+02
1.68e+02 1.65e+02

4

Fig. 4 Static temperature contour of nozzles
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Fig. 5 Velocity contour of nozzles
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Fig. 6 Comparison of static temperature distribution about
nozzle outlet section
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Fig. 7 Comparison of static pressure distribution about

nozzle outlet section
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Fig. 8 Comparison of total pressure distribution about

nozzle outlet section
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Fig. 9 Tendency of average static temperature variety of

nozzle outlet
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Fig. 10 Tendency of average static pressure variety of

nozzle outlet
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Fig. 11 Tendency of average total pressure variety of nozzle

outlet
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