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The performance effect of shroud split for turbopump
turbine rotor

Hanggi Lee*’ - Eunhwan Jung* - Sukhwan Yoon* -+ Pyungu Park* - Jinhan Kim**

ABSTRACT

A blisk with rotor shroud is usually adopted in LRE turbine to maximize its performance.
However it experiences severe thermal load and resulting damage during engine stating and stop.
Shroud splitting is devised to relieve thermal stress on the turbine rotor. Structural analysis
confirmed the reduction of plastic strain at the blade hub and tip. However, split gap at the
rotor shroud entails additional tip leakage and results performance degradation. In order to assess
the effect of shroud split on the turbine performance, tests have been performed for various
settings of shroud split. For the maximum number of shroud splitting, measured efficiency

reduction ratio was 2.65% to the value of original shape rotor.
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Fig. 4 Plastic strain relief accroding to segment no.
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Fig. 6 Turbine split performance test

23 AlA B BEE

A A AzkE Al
AA a8 59
! E3 A7 Tk 2= AAE A=
44 Biel RTD AAE AHEsHAT ™
1AL thojo} W2(TJE model
(sensoteciil), XPI-1A(Deltaiil)) ¢ A <+=€A <}
A7l GEAZE ALsAT B G54, BRI
T 5 Fa 2H Ry oFoR A Y
Aot Aol EAE AXsS I Fe NIA=EE
=t

BHY AHs A B3aAn &4 A7 F&F
71Z0 2 +052%°Ith BEFAT A 2 A
< A= AL B AAoltt v A A E
3 BAs fa FEEAel AXdE EA A

s &

= Hr 4 2
flo y

1#1 >
n% i

X
rr

Fig. 7 Split shape

A flol 5 ol&d HAS s A
T =YHoE HAC] =7kl sEHEA
AA e S BAE ZRIYS o8ty B
< YA

2 ol gse] o] FolAThs].
=33 tﬂolae oz

.
i

PO

filo

4

Og{;{‘

ot

N =
&
Ag

= "
F

o

2
Suigr

y

e

S‘i

Fig7¥ #Zo] 2 EHolzme {F= %{P’é, =
9 1/2 AMHAA BHol=
=S AW JhFsig e, 7tFoeg <3
A7l Ad Z£& 05mm °|th. 2Z3
M E#elEE 7 e EHE °]&3tH
8, 16, 32, 112718 AMIWUER rtgstgey
Fig82 zt 2Z38 Jisd 7ted ZHO| EFol

1410113}.

ZF ANES og hgule oy

A *Eﬂo}ﬁif’_tﬁ AR IS

< FYAT A4 NEE

AgolA HwE ) AF AHE o

oz U BASASA ALk

Wlth. BAsAFLE HA BAIAS

0.62, 0.77, 0.92, 1.03, 1.1491 4 Bl w s} T},
2289 +3% Bl A 5Ee g
R R 9

A ns ¥
253 B EAL O E el A6
3T
=

d

i
o
=
R
4t
o
=
fo |
[>
i
PO
N
okt

- 120 -



(d) split (112 seg)

Fig. 8 Rotor shroud split
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