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Abstract. The increasing cost of fuel has put significant financial pressure on the energy, marine, and
civil aerospace industries—that is, those powered by gas turbine engines. It is a crisis-of-sorts, and these
industries are placing the onus on the gas turbine industry to improve fuel efficiency. And, as in all crises,
opportunity lurks: along with the price of oil rises the financial incentive to improve efficiency.

The primary objective of this work was to develop an effective and efficient computational methodology
for studying leakage characteristics of labyrinth seals with honeycomb lands. The secondary objective
was to apply the methodology to the case of a single-knife labyrinth seal and evaluate the leakage impact
of a rub groove in the honeycomb land. Performance against these objectives was to be demonstrated by
answering four questions. Positive answers to Questions 1 and 2 would imply the development of a
powerful methodology for studying seals with honeycomb lands; answers to Questions 3 and 4 would
suggest an advancement of the gas turbine industry’s understanding of the leakage impact of rub grooves
on honeycomb lands.
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