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OPTIMIZATION OF TURBINE RIM SEALS

J.H. Wagner, D.E. Tew, G.M. Stetson, and J.S. Sabnis
Pratt & Whitney
West Palm Beach, Florida

ABSTRACT

Experliments are belng conducted to gnin an understanding of the physics of rim scal cavity ingcation in a
twLloc stage with the high-work, single-stage charncierisdcs envisioned for Advanced Subsonic Transpon
(AST) aircrull gas turbine engines of the sarly 215t century. lniUal experitmental measurements to be
prescrnted include tinc-avesaged turbine rli covity nnd main gas path stalc presgure maasurements for
rim seal coolunt (0 main gas puih mass low rados between ¢ and 0.02. The ultimate objective ol this
work is dcvelop improved risn seal design concepts for usc in modern lUgh-work, single stage turbines in
order o minimjze the use of secondary coolunt flow. Touward this objcvtive the tme avernged and
unsteady data to be obtnined in these experimants will be uscd to

1)  Quanufy the impnct of the rim cavity cooling alr on the inysaUon procuss,

2) Quanufy the Nlm coollng benefits of the rim caviry purge flow {n the main gus puth,

1)  Quantify the impuct of the cooling air on Lwbine efficiency,

4) Dcvelop/evaluale both 3D CFD and annlyticsl models of Wi yngestion/cooling process.
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' IMPACT OF COOLANT ON CAVITY PRESSURE DIST. (MODEL)
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