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YAN Xin, LI Jun, SONG Liming, FENG Zhenping
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Abstract: The leakage flow and total temperature increase characteristics of a honeycomb laby-
rinth seal used in a typical gas turbine were numerically investigated and compared with a smooth
labyrinth seal. The Reynolds-Averaged Navier-Stokes(RANS) equations and standard k¢ turbu-
lent model were adopted, The calculation of the leakage flow field and total temperature increase
of two kinds of labyrinth seals with honeycomb stator and smooth stator were conducted at two
kinds of leakage flow rates and different rotational speeds. The computed windage heating num-
bers of the honeycomb and smooth labyrinth seals agree well with the experimental data. The re-
sults show that the windage heating number of the honeycomb labyrinth seal is higher than that
of the smooth one at the same leakage flow rate and rotational speed. The damping characteristics
of the honeycomb cell enhance the windage heating number. The windage heating number increa-
ses with the increase of rotational speed and decreases with the increase of the leakage flow rate
for the honeycomb and smooth labyrinth seals. For both the honeycomb labyrinth seal and
smooth labyrinth seal, the increase of the leakage flow rate increases the meridional velocity at
the same rotational speed, but the leakage flow fields of different leakage flow rate exhibit the
similar flow pattern.
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