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Air Ejector Experiments Using the
Two-Dimensional Supersonic-Cascade Tunnel
(1st Report, Zero-Secondary-Flow Performance)

By
Susumu TAKAMORI and Hajime SAKAGUCHI

ABSTRACT

The air ejector has almost limitless application possibilities in engineering
practice due that is to its simplicity. To determine the feasibility of using an
ejector as a suction pump for boundary-layer air removal in the Two-Dimensional
Supersonic Cascade Tunnel, especially when a portion of the tunnel's air supply
is used for its primary flow, both subsonic and supersonic air ejector tests were
conducted. The tested ejector was axially symmetrical and a center-jet type,
with its geometrical configuration being varied, i.e., the primary nozzle to mixing
tube throat area ratio, and the straight mixing space (mixing tube) and diverging
passage section (diffuser} lengths. These configuration changes enabled
geometrical effects on ejector perormance to be obtained.

In the present report, the following experimental results using a zero-second-
ary-flow air ejector are discussed;

(1) The effects of the straight mixing and diverging passage section lengths on
the relationship between secondary pressure (secondary vacuum chamber
pressure) and primary stagnation pressure (primary pressure characteristics)
during a zero-secondary-flow condition.

(2) The effect of throat area ratio of primary nozzle to mixing tube on primary
pressure characteristics.

(3) The relationship between the minimum secondary pressure and throat area
ratio.

(4) The optimal operating conditions for a zero-secondary-flow subsonic ejector.

(5) The effect of primary Mach numbers on a zero-secondary-flow supersonic
ejector performance.

Keyword : Compressible Flow, Subsonic Ejector, Supersonic Ejector, Experiment,
Zero-Secondary-Flow, Optimal Geometrical Configuration.
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