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Numerical Analysis on the flow characteristics of L-type side jet thruster

S. Lim, Y. J. Jeon and S.H. Cho

The aerodynamic characteristics of the L-type side jet thruster are examined by using computational fluid
dynamics methods. The critical design points of L-type side jet thruster with bent nozzle by 90degrees are studied in
terms of the relation between side jet nozzle geometry and thrust efficiency.
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Table 1 Fluid, solver and boundary conditions
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Group

Conditions

Fluid
Conditions

-Density: ideal gas

-Cp = 2547.489 (J/kg-K)
—Thermal conductivity =
0.0262 (W/m-K)
—Viscosity =

2.617E-06 (kg/m-sec)
-Molecular weight =
21.3956 (kg/kgmol)

Solver
Conditions

—-Space: 3D

-Time: Steady
-Viscous model:

SST turbulence model

a) Whole region

Throat

@ Inlet

Boundary
Conditions

@ Inlet: pressure inlet

- Pressure(gage, total) =
2485.3 psi

- Temperature(total) = 2249 K

@ Outlet: pressure outlet

- Pressure(gage, total) = 0 psi

- Temperature(total) = 300K

@ Far-field

- Pressure(gage, total) = 0 psi

- Ma=0

- Temperature = 300K

@ Wall

- Adiabatic wall condition

a) Near the throat

Fig. 1 Grid system (=1,000k elements)
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a) X-Y cross section
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Y-Z cross section [Symmetry plane)

b) Y-Z cross section

Fig.3 Ma contours
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b) Ma contours

Fig.4 Internal flow field of SIT nozzle
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Fig. 5 Pressure contours and stream lines
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b) Nozzle throat(()
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