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Numerical Analysis of the Influence of Surface Roughness on the Internal Flow Field in the Expansion Section of a
Rocket Nozzle
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Abstract
This study investigates the effect of surface roughness in the nozzle expansion section of a solid rocket motor using the
Building-Cube Method (BCM). Numerical simulations were conducted on a simplified CDV (Converging-Diverging)
nozzle under two operating conditions: subsonic and shock-in-diffuser. The results showed that geometric deformation had
negligible impact on the flow field in the subsonic case, whereas in the shock in diffuser case, the deformation caused a
significant upstream shift (approximately 40 mm) in the shock wave position. These findings highlight the importance of

surface roughness and shape deformation on internal flow structures, particularly under near-supersonic conditions.
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. Shock in
Subsonic diffuser
Gas Air
Inflow condition
Mach number 0.2
Total temperature, K 55.56
Total pressure, Pa 6.895x103
Outflow condition
Static pressure, Pa 6.136x103 5.171x103
(Pressure ratio) (0.89) (0.75)
Reynolds number 8.96x10°
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