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Numerical Analysis of Flow Characteristics within Blades
for Design Parameters of Impulse Supersonic Turbine Blade

Bong-Gun Shin* - Soo-In Jeong* - Kui-Soon Kim** - Eun-Seok Lee***

ABSTRACT

In this paper, firstly, numerical results were compared with experimental results to verify
accuracy of the results. It is found that the numerical results show good agreements with
experimental result, Next, computations about flow within blades for design parameters such as
radius of the pressure and suction side’s curvature and pitch-chord ratio have been performed. It
is found that the flow and performance characteristics mainly depend on shocks occurred at the
leading edge of blades and the end of nozzle and separations occurred inside the flow passage.
And shock of nozzle and separations depend upon area of flow passage and shocks of blade are

affected by the number of blades occupied by a nozzle.
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(b) Shadow-graph of experimental result

\ ‘
(c) Mach number contours of numerical result

Fig. 1 Experimental and numerical results for a
nozzle angle of 18.78
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(@) Shadow-graph of experimental result

{b) Mach number contours of numerical result

Fig. 2 Experimental and numerical results for a
nozzle angle of 21.89

{a) Shadow-graph of experimental result
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(b} Mach number contours of numerical resuft

Fig. 3 Expetimenial and numerical results for a
nozzle angle of 26.14
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Table 1. Geometric condition of blade for design
parameters
3 A 2l A L R W E 2l A
R: @ 7.0mm
Ru Na ¢ 7TEA Ry : 3.0~50mm
PC @ 064
Ry ¢ 40mm
B Na @ 7TEA R : 6.0~8.0mm
PC : 064
PC Ry 40mm | Na : 5~9EA
R ¢ 7.0mm (PC : 04~09)




ror
W
i
]
op
Jor
ton
>

66

Solid
(Blades)

Solid
(Nozzle)

Fig. 4 Design parameters of impulse supersonic Fig. 5 Geometry and grid system of
computational domain

turbine blade
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Fig. 6 Flow characteristics for the radius of suction surface curvature
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Fig. 7 Distribution of pressure loss coefficient for
the radius of the suction surface curvature
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(c) B, =17.25

Fig. 8 Flow characteristics for the radius of pressure surface curvature
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Fig. 9 Flow characteristics for the number of channel
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