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A Performance Characteristics of the Thruster Nozzle for
Attitude Control of Space Vehicle According to Flight
Altitude
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ABSTRACT

A computational analysis of nozzle flow is conducted to investigate effects of the flight altitude on
thrust performance. Reynolds-averaged Navier-Stokes equation with k- SST(Shear Stress Transport)
turbulence model is employed to simulate the nozzle flow in various altitude conditions, where
continuum mechanics is to be valid. Thrust performance of the nozzle is exceedingly poor upto
10 km of flight altitude because of the irreversible phenomena such as shock and/or flow
separation occurring inside the nozzle, whereas it is restored to the nominal value as the

altitude is attained higher than 30 km.
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Fig. 2 Grid Configuration of the Thruster Nozzle
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Table 1. Properties of Ambient Air at Various

Altitude[11]
Altitude | Pressure | Temperature | Mean Free
(km) (atm) ) Path (m)
0 1.00000 288.15 6.6332¢-8
5 0.533412 255.67 1.1034e-7
10 0.261535 223.25 1.9651e-7
15 0.119536 216.65 4.1723e-7
20 0.054570 216.65 9.1393e-7
25 0.025159 221.55 1.4812e-3
30 0.011814 226.51 2.9584e-3
85 0.000004 188.84 9.8829¢-3
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