% 25 RIBIERENFE L VRO LA
C09-5

BinEH(C & S BimRni@IZE T 2 REMHE

Numerical Study on Tip Leakage Vortex Control by Jet Injection

O wWkfseR, HERREE, HHE TREXILEIL 1-14-6, E-mail: 4510637 @ed.kagu.tus.ac.jp
ERIE, LK, HHE TAH X IUEIE 1-14-6, E-mail: masaya@rs.kagu.tus.ac.jp
(A Bk, EERK, HRGHSTCH X JLBE 1-14-6, E-mail: yamamoto@rs.kagu.tus.ac.jp
Ryota NAKAMURA, Grad. School of Tokyo Univ. of science, 1-14-6, Kudankita, Chiyoda-ku, Tokyo.
Masaya SUZUKI, Tokyo Univ. of Science, 1-14-6, Kudankita, Chiyoda-ku, Tokyo.
Makoto YAMAMAOTO, Tokyo Univ. of Science, 1-14-6, Kudankita, Chiyoda-ku, Tokyo.

In turbine stage, there are some vortices which cause loss. The tip leakage vortex is one of these vortices, it can lead to
great loss in turbine rotor. Many researchers have investigated tip leakage control methods. In this study, injection jet
from tip platform on a rotor blade is investigated as a control method of tip leakage. This method has the possibility
that tip leakage loss is decreased even if relatively large tip clearance is applied. Three-dimensional turbulent flow field
near the blade tip is numerically simulated varying hole position to search optimum position to decrease tip leakage
loss. The computed flow field, mass flow rate of tip leakage flow and total pressure at downstream of the blade are
investigated, and it is found that the tip injection hole located at midchord can effectively control tip leakage loss.
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Fig.1 Vortex pattern within rotor passage
(Ohba®, 1995)
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Tablel Cascade geometry

Chord length [mm] 19.08
Pitch length [mm] 1337
Inflow angle [deg.] 335
Span length [mm] 94
Tip clearance [mm] 0.6
Casing radius [mm] 256.5
Rotating speed [rpm] 11000
Outer casing

Inlet flow

Main grid

Sub grid 1
Sub grid 2 (Blue domain)
(Red domain) .
i Injection hole

Fig.2 Schematic of turbine cascade
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Fig.3 Direction of injected jet
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Fig.4 Leakage mass flow rate distributions
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Fig.5 Streamlines
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Fig.6 Pitch averaged total pressure loss coefficient distributions
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