=3 E 83 20089 % FAIStEt3] =&EF pp.157~160 2008 KSPE Fall Conference

A 75 SA &

ok

T3] 3 4

[S—
e
e
v
3
o
('
Lo

(o

Jmt

FES - FaF - AAGS - o]FH

A Numerical Analysis of Tip Flow Characteristics
in An 1.5 Stage Axial Turbine

Dongha Hwang* - Yohan Jung* - Jehyun Baek** - Rhee Dongho***

ABSTRACT

Tip clearance is a critical point in turbine to reduce friction between blade and casing. To estimate
the direct effectiveness of the tip clearance, numerically analyzed are flow passing through rotors with
and without tip clearance. The Results by CFX tells that rotors with tip clearance have vortex
structure which makes larger loss in turbine, and shows lower total-to-total efficiency than that

without tip clearance.
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Table 1. Geometry Parameter
Parameter |1st Stator|1st Rotor|2nd Stator
Number 22 28 28
Tip no 1% no
Aspect Ratio 1.01 0.95 0.93

M N=22 ne28 N=23

1st 1st
WNFLOW stator |sx1| rotor | sx2
rroes Bl ooy L—i

0151m

2nd
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50% 0.078 0110

Fig. 1 Schematic Diagram in UTRC 1.5 Stage Axial
Turbine

Fig. 2 Computational Grid
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Table 2. Operating Conditions

Parameter
Inlet Total Pressure 101330 Pa
Outlet Static Pressure 95955.7 Pa
Rotating Speed 410 rpm
Inlet Temperature 300 K
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Fig. 3 Tip Leakage Flow at Tip Clearance
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(a) Tip Clearance (o) No Tip Clearance

Fig. 4 Streamlines at Blade in Tip Clearance Location
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Fig. 5 Total Pressure Distribution at Rotor Mid-
Streamwise Location
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