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A Numerical Study of the Spray Characteristics of Co-axial
Swirl Injector in Liquid Propellant Rocket Engine

Yoon Wan Moon* - Woo-Seok Seol* : Youngbin Yoon**

ABSTRACT

This -study investigated the characteristics of spray generated by a liquid-liquid co-axial swirl injector
used in a combustor of the liquid rocket engine. The linear stability analysis[1] was introduced In liquid
sheet breakup and Post[2]'s collision model which considers shattering was adopted on the collision
model after breakup. Every model was implemented to KIVA[3], which was adopted as solver. To
validate the implemented models- the cases of high and low injection velocity were calculated

respectively and each result agreed well with test results.
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Table 1 Test and calculation condition (Parrishi6])

Injection Pressure (MPa) 4.86
Mass Injected (mg) 44.0
Injection duration (ms) 3.86
Fuel density (g/m3) 0.77

Fuel viscosity (g/cm s-1) 4.7e-3
Surface tension (g/s2) 18.16
Ambient pressure (MPa) 01
Ambient density (g/cm3) 1.17e-3
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Fig. 1 Calculated penetration length compared with
measured result

Table 2 Calculation condition of Soltani[7]'s case

Inner [ Outer
test media water -
m (kg/hr) 130.0 400.0
AP (bar) 15.0 4.0
swirl angle (©) 43.9 52.6
Vee: (m/5) 31.61 16.0
5 (mm) 0.2 0.2
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Fig. 2 Spray field and streamline of inner and outer
injector nozzle
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