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An Investigation on the Macroscopic Spray Behavior of
Nonimpinging-type Injector through Optical Measurement
Technique

Jong Hyun Kim* - Hun Jung* - Jeong Soo Kim**'

ABSTRACT

This study is an investigation on macroscopic spray behavior of nonimpinging-type injector equipped
on the hydrazine thruster under development. An electron microscope is employed for the acceptance
examination of injector orifice. Initial performance characteristics and spray behavior of injector are
observed through the instantaneous spray images which are captured by high speed camera and
Schlieren method with varying injection pressures. The injector performance is scrutinized by the
velocity along with penetration length of spray and categorized by dimensionless parameters. It is
confirmed that there exist varying characteristics related to the spray breakup caused by fabrication
errors of injector-orifices. Unexpected spray behavior, which needs to be reexamined, is grasped at

specific pressure level, as well.
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Fig. 2 Configuration of 70 N-class injector
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Fig. 3 Inspection Results: Completion for Fabrication
of Injector Nozzle Crifice
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Fig. 4 Predicted velocities of the injector—spray
droplets at the orifice exit
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Fig. 7 Effects of pressure variation on the spray
velocity along with penetration  length
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Table 1. Predicted time to reach fully developed
spray according to the pressure variation

Pm J (MPa)

024 | 093 | 162 | 231

Parameter

Veyir (m/s) 11.73 | 23.12 | 3047 | 36.32

a* (m/s?) 343.3 | 528.29 | 456.52 | 1088.3

tsteady (MS) 3.4 43 6.7 3.3

Viteaty: (M/8) | 13.67 | 30.71 | 42.02 | 49.89

*Section: 0 - 100 mm
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Fig. 8 Categorization of spray-flow regime by the
interrelation of Ke — We and Re— e,
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