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ABSTRACT

In a Direct Connect(DC) mode altitude engine test, a labyrinth seal is set up between an air intake
duct and an engine. The labyrinth seal plays a key role in mechanically isolating them, which
contributes to the accurate measurement of thrust and the other component forces. However, when
high vertical temperature gradient is generated in the supplied air in the duct, the isolation breaks
down. In this paper, a labyrinth seal control device is designed and installed in an effort to eliminate
the issue. Test result shows the device successfully gets rid of the contact problem even when high

vertical temperature gradient is produced.
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Fig. 1 Concept of altitude engine test facility for
aircrafts.
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+a : Thermal expansion rate of SUS304 for
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- AT : Increased Temperature [C]
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Fig. 2 Concept of a labyrinth seal and its basic
configuration.

Fig. 3 Operational principle of the labyrinth seal
working as air leakage protector.
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Fig. 7 Displacement of dial gauges on the labyrinth

seal.
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Fig. 8 Aligning guides installed on the front and rear
section of the air intake duct.
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Fig. 9 Air-cooling device of the labyrinth seal.
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Fig. 11 Concept of a temperature controlling device of
the labyrinth seal.

Fig. 12 Installation of micro-switches near the labyrinth
seal (a total of four and 90 degrees apart
from one another).
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(c) Yaw measurement.

Fig. 13 Force measurement under the breakdown of

mechanical isolation of the labyrinth seal.

(c) Yaw measurement.

Fig. 14 Force measurement when mechanical isolation

of the labyrinth seal is secured.
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