ROLES AND RESPONSIBILITIES

e Simulated 1D supersonic nozzle using McCormack method for both
conservative and non conservative forms of governing equations

* Conducted a grid dependence test on solution of fluid flow through
nozzle

e Evaluated computation time for conservative and non conservative
forms of equation for two different time steps



CODE AND RESULT SNIPPETS

he oo B o b thatpenlit
A4 Goweming Bquation:
[11Continuity Bquation:

anh aFL
a - Ju
(1] Momeantum Bquation:
=i IRy
str = " e T
[ Enargy Bquation:
s aF%
a = Ju
Solvton wcorl
Finx wecmrF
Son ok BTy
W o=pd
ho=pds
T Fae g
w=e (m 37 )ﬂ
o =p'dw
Iy =p'dw 4+ (;)p'_ll'

ot Yo g Vg
o= A A
3 p(T_1+2v )v +pd'w

1 d4'
L= ; - E
[E] nitial conditons of Profile at im s, t=0:
(¥) = Eefer (3] £ 0.5
pE =1
=1
(3 = 0SEeken () < 1.4
i =1 — 0366 - (w0 — 0.5
TiE) = 1— 0167 (e ) — 0.8,
+F) = 1Mo (E) < 3.5

function [w,rho,t,m,p,mach,v t,rho t,t_t,m t,p t,mach_t,k,time execution_1] = non_conservativein,sx,d
H,C,gamma,a,nt,throat)

tic
% Inputs
% Length of the domain
L =3
% no of the grid points
n = 31

% x array aleong the length of the domain
x =linspace(@,L,n)
% arid size
die = x(2) - x(1)
% other parameters
gamma = 1.4
% calculate Initial profile, which are non dimensional
rho = 1-@.3146%x;
t = 1- 28.2314*%¢; % t =temperature
(8.1 + 1.@%%x).*t."8.5;
1+ 2.2%(x%-1.5)."2; % Area, a
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% Time steps

nt = 16@@
% calculating the walue of time step using courant criteria
for 1 = 1:n

del_t(i)= c*(dwe/(t{i)"@.5+v(1)));

% Inputs
% Length of the domain
L =3;
Numher of the grid points
n = 31;
% x array along the length of the domain
# = linspace(@,L,n);
% Grid spacing
di = x(2) - x(1);
% frea,a
a = 1+2.2%(x-1.5).72;
gammaz = 1.4
% Exact node at the throat, numbers of nodes is an odd number
threat = ((n-1)/2)+1;
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courant number
€= @.5

% Ho. of time steps
nt = 1682;
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