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Development of Ejector System for Chemical Lasers Operating (I)

- Design Parameter Study of Supersonic Ejector for Chemical Lasers Operating -
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Abstract

It is essential to operate chemical lasers with supersonic ejector system as the laser output power goes up.
In this research, ejector design parameter study was carried out for optimal ejector design through
understanding the ejector characteristics and design requirements for chemical lasers operating. Designed
ejector was 3D annular type with 2"-throat geometry and pressurized air was used for primary flow.
Ejector design was carried out with two steps, quasi-1D gas dynamics was used for first design and
commercial code was used to verify the first design. In this study, to get the effect of ejector geometry on
its performance, three cases of primary nozzle area ratio and 2"_throat cross sectional area and two cases of
2"_throat L/D ratio experiments were carried out. Primary and secondary pressures were measured to get
the mass flow rate ratio, minimum secondary pressure, ejector starting pressure and unstarting pressure at
every case. In the result, better performance than design level was shown and optimal ejector design
method for chemical lasers was obtained.
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Fig. 2 Geometric parameters of 3D annular type
ejector
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Fig. 3 Flow chart of ejector design

Fig. 4 Mach number distribution with secondary duct
radius 15mm
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Table 1 Geometric parameters

Geometric parameters Components
Primary nozzle area ratio 8.97,10.78, 12.95
2".throat diameter(mm) 27, 28,29

2™._throat L/D ratio 4,8

Table 2 Correction factors

oA mAstg e

o 2" throat diameter(mm)
Yo
27 ] 28 ] 29
Primary 8.97 137.8 148.2 159.0
nozzle 10.78 1386 149.1 159.9
area ratio 12.95 140.9 151.5 162.5

Fig. 7 Final ejector design
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