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Computational study of shock diffraction over convex edges
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Abstract
Numerical analysis of normal shock diffraction over various step corners is presented using an implicit
second-order upwind least squares cell-basedmethod. Slipstream angle calculation for various corner
angles andMach numbers, variation of pressure load and specific heatfluxwith incident shockMach
numbers and different step corners along the stepwall, separation pointmovement, and reattachment
of the streamlines are some of the key features of the present study. Detailed studies have been
conducted about the perturbed region enclosedwithin the diffracted shockwave and the last running
expansionwavewith the increase in the incident shockMach numbers. Thefinite VolumeMethod is
used to solve the governing equations numerically for the simulation of themoving shock. Various
flow characteristics such as secondary shock, contact surface, expansionwave, slipstream, vortex, etc
arewell captured. Apart from isopycnics;Mach contours, isobars, and isotherms are plotted aswell.
The reattachment region formed after theflow separation near the step edge ismentioned and
corresponding lengths over various steps are presented. Separation pointmovement along the step
wall is highlighted and a relevant increase in reattachment length is reported. The slipstream angles get
increasedwith incident shockMach numbers andwith corner angles. However, the rate of increment
of slipstream angle decreases gradually. The core of the vortices generated and the reattachment of the
separated streamlines are indicated by the two downfalls in the heatflux values.

Nomenclature

a acoustic velocity

cp specific heat at constant pressure

h specific enthalpy

M Machnumber

Ms incident shockMach number

p pressure of the gas

s specific entropy

t time

T temperature

u x-directional velocity of the gas

up induced gas velocity

v y-directional velocity of the gas

W shockwave velocity

Subscripts & Symbols

0 total quantities

1 quantities ahead of the incident shock
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