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Abstract

Two problems with jet injection through the cylindrical film cooling hole are 1) penetration of jet
into mainstream rather than covering the surface at high blowing rates and 2) nonuniformity of the
film cooling effectiveness in the lateral direction. Compound angle injection is employed to reduce
those two problems. Compound angle injection increases the film cooling effectiveness and spreads
more widely. However, there is still lift off at high blowing rates. Shaped film cooling hole is a
possible means to reduce those two problems. Film cooling with the shaped hole is investigated in
this study experimentally. Film cooling hole used in present study is a shaped hole with conically
enlarged exit and inlet-to-exit area ratio is 2.55. Naphthalene sublimation method has been employed
to study the local heat/mass transfer coefficient and film cooling effectiveness for compound injection
angles and various blowing rates around the shaped film cooling hole. Enlarged hole exit area reduces
the momentum of the jet at the hole exit and prevents the penetration of injected jet into the
mainstream effectively. Hence, higher and more uniform film cooling effectiveness values are obtained
even at relatively high blowing rates and the film cooling jet spreads more widely with the shaped
film cooling hole. And the injected jet protects the surface effectively at low blowing rates and
spreads more widely with the compound angle injections than the axial injection.
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