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Design of Turbine Cascade with Leakage Flow System
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ABSTRACT

Leakage flow system integrated turbine cascade experiment facility has been designed to assess the effect of interaction

between leakage flow and tip clearance flow on aerodynamic loss. 5 variables, mass flow rate of the leakage, pitchwise velocity

of the leakage, boundary layer thickness, tip gap and combination of the leakage location, are controlled independently. A set

of leakage flow system is composed of blower, control valve and 2 flow meters. 2 sets of leakage flow system is connected

to mainstream and each set introduces leakage flow into mainstream upstream and downstream of the blade. Leakage slot is

parallel to blade row. To ensure uniform leakage flow, variable floor which adjusts cross section area of the leakage flow pipe

along flow direction. Periodicity error of the mainstream is less than 4%.
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Table 1 LISA turbine rotor geometry data

Profile inlet angle 40.7 °
Profile outlet angle -67.4 °
Turning angle 108.1 °
Stagger angle 40.2 °
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Fig. 1 SNU Linear Turbine Cascade

Table 2 SNU blower specification

Power 15 kW
Maximum volume flow rate 300 m°/s
Maximum outlet velocity 55 m/s
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Fig. 2 Mainstream of the SNU linear turbine cascade
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Fig. 5 Leakage flow configuration
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Fig. 6 Variable floor control system

Fig. 7 Mainstream instrumentation location

Table 3 Mainstream instrumentation

No. Property Instrument Location (from LE)
1. Inlet p,, P, Pitot tube 1C, upstream
Upstream boundary .
. . 05C, tr
2 layer thickness Hot wire « UpStream
3. Blade loading Static taps 50 %, 96 % span
Lo . 1.1C, downstream
4. Periodicity Static taps .
11 taps / pitch
1.2C, downstr
5. Outlet p, 5 hole probe § o@s e
1 pitch
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Table 4 Leakage flow instrumentation
No. Property Instrument Location (from LE)
. 1 pitch upstream from
. Leakage
! g by Pitot probe leakage slot starts
5 Leakage , Static tap 14 points a1<).ng s'econdary
flow direction
Upstream and downstream
3. | Leakage fl te | Fl t .
eakage flow rate owmeter of leakage flow pipe
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Fig. 9 Leakage flow instrumentation location
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Fig. 10 Secondary flow system pressure distribution change

before/after applying variable floor
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