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A Study on the Large-Scale Air Ejector
By Shoichi Fujii, Mitsuo GOMI and Noboru SUGAHARA

The ejector, in its various forms, has a wide range of application in engineering
practice because of its simplicity. However, a limited amount of work has been devoted
to the study of considerably large-scale ejectors, although much results of experimental
works of the small-size ejectors are available. Therefore, the study described herein
relates to an air-ejector having 600 milli-meters as its diameter of mixing tube, mounting
up to the full length of about 7,000 milli-meters. One part of this paper contains the
results of exploratory experiment carried out to determine the performance of center-jet
type ejector; in experiments, the ratio of combining-tube area to driving-nozzle area was
varied in two steps (namely, 6.8 and 9.0), covering a range of mass ratios from 0 to 1.4
and compression ratios ranging from 1.03 to 1.38. In another part, efforts were made
to develop a mathematical analysis concerning the mixing of two-streams confined by
constant-area duct. In this analytical treatment the concept of mixing-length was employed
using the assumption of approximate self-preservation.

The experimental results lead to a tentative conclusion that the performance of large-
scale air-ejectors may be roughly predictable from those of small-size ejectors, of which
the design data have been provided by much works previously done.

It is also shown analytically that the mixing-lengths of turbulent fluids in our ejector,
are ranging from about 0.1 to 0.2 times the semi-diameter of combing tube, according to
the mode of action.

The thus developed ejector is being used as a device of pumping large quantities of
air in order to realize the high-speed axial velocities passing through a single-stage axial-

flow compressor in our laboratory.
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