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Transient Flow Instability inside a Gas Turbine Shaft

Nahm-Keon Hur*, Chan-Shik Won
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ABSTRACT

Transient flow inside a hollow shaft of a Gas Turbine engine during sudden engine stop may result in
non uniform heat transfer coefficients in the shaft due to flow instability similar to steady Taylor vortex,
which may decrease the lifetime of the shaft. In the present study, transient Taylor vortex phenomena inside
a suddenly stopped hollow shaft are studied analytically. Flow visualization is also performed to study the
shape and onset time of Taylor Vortices for various initial rotational speed.
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Fig. 4 Schematic diagram of experimental apparatus

Fig. 5 Experimental setup
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Fig. 6 Typical Taylor vortex shape

Fig. 7 Taylor vortex occurring at inner surface of
suddenly stopped hollow cylinder (£2i=38 rpm)

Fig. 8 Tayior vortex occurring at inner surface of
suddenly stopped hollow cylinder (2i=80 rpm)

Fig. 9 Taylor vortex occurring at inner surface of suddenly
stopped hollow cylinder (£2i=103 rpm)

Fig. 10 Taylor vortex occurring at inner surface of
suddenly stopped hollow cylinder (£2i=180 rpm)
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Table 1 Comparison size and number of Taylor vortex
with initial rotational speed

A4 3H $=(pm)|Cell 9 AFCH/m)|Celty 27/ {(mm)

38 59.7 244
80 875 15,1
103 112.2 14.4
180 159.1 Y
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Fig. 11 Size of Taylor vortex for various initial rotational speed .
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Fig. 12 Number of Taylor vortex for various initial rotational speed
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