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A CFD ANALYSIS OF LIQUID PROPELLANT INJECTOR
FOR PERFORMANCE ENHANCEMENT OF SMALL THRUSTER

Semin Lee, Soo Hyung Park,” Sung Kyun Kim, Doyoung Byun’ and Myoung Jong Yu'

CFD analysis of the fuel injection pattern and the flow field surrounding the liquid propellant injector of a
small thruster is performed. A good agreement is shown with PIV test data for the initial configuration. Analysis on
various injector shapes is performed to observe the effect of injector shape on the trajectories of liquid droplet. A
various shapes of injector is investigated to enhance spray pattern of the small injector.
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Fig. 1 Schematic of model thruster
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Table 1 Inlet flow condition
Conditions Value
working fluid water
mass flow rate 2 g/s
static pressure 350 psi
temperature 20C
density 998 kg/m?®
viscosity 1.003E3 kg/m o s
average velocity 14m/s
Reynolds No. 7832
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Table 2 flow condition

Conditions Value

working fluid water
surrounding fluid air

temperature 20T

mass flow rate 025¢g / 5 (each hole)

injector type plain jet atomizer
plain jet type Blob model
secondary breakup TAB model
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Table 3 Case

D(mm) | d(mm) Py (Pa)
A 0.41 0.41 1277364
B 0.41 0.30 1534982
C 0.41 0.26 1959893
D 0.41 0.24 2380894
E 0.41 0.20 4219374
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Table 4 Specification of injector

Conditions Value
diameter 152.4micron
number of hole 8 EA
spray angle 30 °
cone angle 0°
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Table 5 Case of computation
al”) 8(°) n |d(micron)

case 1 15 0 8 152.4

case 2 45 0 8 152.4

case 3 30 10 8 1524

case 4 30 30 8 1524

case 5 30 0 4 215.5

case 6 30 0 12 124.4
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