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Development of an Ejector System for Operating of Chemical Lasers (ILI)
- Development and Performance Validation of a Full-Scale Ejector System for High Power

Chemical Lasers -
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Key Words :  High Power Chemical Laser(113% % 3}t 0] A]), Pressure Recovery System(%'8 3} &
%} 1), Parallel Ejector System (‘§ & o] A A]~H])

Abstract

From the geometric parameter study, an optimal ejector design procedure of pressure recovery system for
chemical lasers was acquired. For given primary flow reservoir conditions, an up-scaled ejector was
designed and manufactured. In the performance test, secondary mass flow rate of 100g/s air was entrained
satisfying the design secondary pressure, 40 ~ 50torr. Performance validation of a supersonic ejector system
along with an investigation of effects of supersonic diffuser was conducted. Placement of the diffuser at the
secondary inlet further reduced diffuser upstream pressure to 7torr. Lastly, the duplicate of apparatus (air
500g/s secondary mass flow rate each) was built and connected in parallel to assess proportionality
behavior on a system to handle larger mass flow rate. Test and comparison of the parallel unit demonstrated
the secondary mass flow rate was proportional to the number of individual units that were brought together

maintaining the lasing pressure.
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Table 1 Lasing power according to secondary mass flow
rate and lasing efficiency

Secondary mass Lasing efficiency
flow rate 5% 10% 15%
50g/s 2.5kW Skw 7.5kW
100g/s SkW 10kW 15kW
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Table 2 Characteristics of the chemical laser gas mixture
in resonator cavity

Laser Temp. (K) ¥ P, (torr)
HF/DF 1400-1900 1.5 15-20
COIL 300-400 1.5 5-7

Fig. 1 Schematic of a supersonic diffuser
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Fig. 6 Pressure distribution along the inner wall of the
ejector
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Fig. 8 Pressure distribution along the inner wall of the
diffuser with single ejector
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Fig. 10 Pressure contour of diffuser
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