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Numerical Analysis for Flow in Two-Stage Supersonic
Turbines
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ABSTRACT

Numerical Analysis of two-stage supersonic turbines were conducted, and the results were analyzed.
FLUENT™ commercial flow analysis package was employed for the calculation of the turbine.
Characteristics of the turbine performance were investigated according to the overlap height and

existence of the shroud at the second rotor blade through the calculations.
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Fig. 1 Computational Domain of the Turbine Stage
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Fig. 3 Schematic Views of Overlap Position

il

el

o o

=
o

dwole] 44 9AA7F HRA

H

HA, &

Fig. 33 o] F3H =7l 8

o
=

0

o
el
=

—_

(5%
o7 o
R 5
<
=

°
!

785l A

ol Ao W Z¥ (Specific work)Z A E Rl A

o] A &(Total to static efficiency)

13

3]

el

7)ot

e

e

7 $-(Full overlap)e] HI&EY<&

=
R

Pathline®|t}. 23}

=
—

o] R

tReH, 4

3}3

Yoz o] B4

=
=

R

¢
oW

oy

A

He

3!
oz 2EE Aol

1PN
&

Apole] Zrsrel A

ilf]

SEA
= 0

#%9

o] WA}

gl

el

9

Ho

-

o
i
el

o

N
No

il

oW

o

o
05

13 B Apelel 715

3]

)

-

, 1 axrt A

¢

oW

)
o
1o

il
P

o
05

il
——

ul
a8

3
2 QA 8y
A

1513
=

Ak 2y A BRlelAM 2]

BSst wre Aolzt A

L
.

rowm
=
o

0

[}
=

o] oF 22~23%¢°l A1}A
BHAAMY ES AEe 1

i

<
o ™
vy
Mo Mo
< B
B o=
o —
jang
o =
bo o
» T
[q\| :_v
J
o oF
F o
=y
By
= o
5
KR

— 364 —



(¢) Tip Overlap (d) Full Overlap

Fig. 4 Pathlines According to Overlap Positions
(Left Side : 2nd Stator Outlet)

Table 1. Mass Flow Rate According to Overlap

Positions
Overlap Position Mass Flow Ratio (%)
No Overlap 5.06
Hub Overlap 492
Tip Overlap 2.33
Full Overlap 2.22

Table 2. Efficiency According to Overlap Positions

Overlap Position Specific Work Efficiency
No Overlap 0.9599 0.9834
Hub Overlap 0.9636 0.9921
Tip Overlap 0.9976 0.9953
Full Overlap 1.0000 1,0000
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Fig. 5 Pathlines According to Overlap Positions
with Full Overlap (Left Side : 2nd Stator
Outlet)
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Table 3. Mass Flow Rate According to Existence of

Shroud
Existence of Shroud Mass Flow Ratio (%)
With Shroud 222
In. 062
Without Shroud Mid. 4.44
Out. 6.32

Table 4. Efficiency According to Existence of Shroud

Existence of Shroud| Specific Work Efficiency
With Shroud 1.0000 1.0000
Without Shroud 0.9245 0.9393
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B Ao e 2v¢td 234 Rl s 2w
9 F3HEol(Overlap elght)J wstel et
$E(Shroud) EAe] W& fFFWes FP3tn
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s 7
2 dFE ddFATGE Tl wsHgE
Fo SF7=9Hd7E/ME AFY(NSL, National

Space Lab)S Z -
(2008-2006289).
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