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clc  
close all  
clear all ;  
  
dataset = xlsread( 'data.xlsx' , 'A2:BH27' );  
  
x1 = dataset(:,1);  
y1 = dataset(:,2);  
z1 = dataset(:,3);  
a = dataset(:,4);  
b = dataset(:,5);  
c = dataset(:,6);  
d = dataset(:,7);  
e = dataset(:,8);  
f = dataset(:,9);  
g = dataset(:,10);  
h = dataset(:,11);  
i = dataset(:,12);  
j = dataset(:,13);  
k = dataset(:,14);  
l = dataset(:,15);  
m = dataset(:,16);  
n = dataset(:,17);  
o = dataset(:,18);  
p = dataset(:,19);  
q = dataset(:,20);  
r = dataset(:,21);  
s = dataset(:,22);  
t = dataset(:,23);  
u = dataset(:,24);  
v = dataset(:,25);  
w = dataset(:,26);  
x = dataset(:,27);  
y = dataset(:,28);  
z = dataset(:,29);  
aa = dataset(:,30);  
ab = dataset(:,31);  
ac = dataset(:,32);  
ad = dataset(:,33);  
ae = dataset(:,34);  
af = dataset(:,35);  
ag = dataset(:,36);  
ah = dataset(:,37);  
ai = dataset(:,38);  
aj = dataset(:,39);  
ak = dataset(:,40);  
al  = dataset(:,41);  
am = dataset(:,42);  
  
%% Second Set of Data  
  
dat = xlsread( 'datsht.xlsx' , 'A2:BZ27' );  
  
bf = dat(:,1);  
bg = dat(:,2);  
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bh = dat(:,3);  
bi = dat(:,4);  
bj = dat(:,5);  
bk = dat(:,6);  
bl = dat(:,7);  
bm = dat(:,8);  
bn = dat(:,9);  
bo = dat(:,10);  
bp = dat(:,11);  
bq = dat(:,12);  
br = dat(:,13);  
bs = dat(:,14);  
bt = dat(:,15);  
bu = dat(:,16);  
bv = dat(:,17);  
bw = dat(:,18);  
bx = dat(:,19);  
by = dat(:,20);  
bz = dat(:,21);  
ca = dat(:,22);  
cb = dat(:,23);  
cc = dat(:,24);  
cd = dat(:,25);  
ce = dat(:,26);  
cf = dat(:,27);  
cg = dat(:,28);  
ch = dat(:,29);  
ci = dat(:,30);  
cj = dat(:,31);  
ck = dat(:,32);  
cl = dat(:,33);  
cm = dat(:,34);  
cn = dat(:,35);  
co = dat(:,36);  
cp = dat(:,37);  
cq = dat(:,38);  
cr = dat(:,39);  
cs = dat(:,40);  
ct = dat(:,41);  
cu = dat(:,42);  
cv = dat(:,43);  
cw = dat(:,44);  
cx = dat(:,45);  
cy = dat(:,46);  
cz = dat(:,47);  
da = dat(:,48);  
db = dat(:,49);  
dc = dat(:,50);  
dd = dat(:,51);  
de = dat(:,52);  
df = dat(:,53);  
dg = dat(:,54);  
dh = dat(:,55);  
di = dat(:,56);  
dj = dat(:,57);  
dk = dat(:,58);  
dl = dat(:,59);  
dm = dat(:,60);  
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dn = dat(:,61);  
do = dat(:,62);  
dp = dat(:,63);  
dq = dat(:,64);  
dr = dat(:,65);  
ds = dat(:,66);  
dt = dat(:,67);  
du = dat(:,68);  
dv = dat(:,69);  
dw = dat(:,70);  
dx = dat(:,71);  
dy = dat(:,72);  
  
figure(1)  
scatter3(x1,y1,z1, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(a,b,c, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(d,e,f, 'MarkerFaceColor' ,[1 .6 .6])  
hold on  
scatter3(g,h,i, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(j,k,l, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(m,n,o, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(p,q,r, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(s,t,u, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(v,w,x, 'MarkerFaceColor' ,[1 .6 .6])  
hold  on 
scatter3(y,z,aa, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ab,ac,ad, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ae,af,ag, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ah,ai,aj, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ak,al,am, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(bf,bg,bh, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(bi,bj,bk, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(bl,bm,bn, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(bo,bp,bq, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(br,bs,bt, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(bu,bv,bw, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(bx,by,bz, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(ca,cb,cc, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
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scatter3(cd,ce,cf, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cg,ch,ci, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cj,ck,cl, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cm,cn,co, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cp,cq,cr, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cs,ct,cu, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cv,cw,cx, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(cy,cz,da, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(da,db,dc, 'MarkerFac eColor' ,[0 .75 .75])  
hold on 
scatter3(de,df,dg, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dh,di,dj, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dk,dl,dm, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dn,do,dp, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dq,dr,ds, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dt,du,dv, 'MarkerFaceColor' ,[0 .75 .75])  
hold on 
scatter3(dw,dx,dy, 'MarkerFaceColor' ,[0 .75 .75])  
  
xlabel( 'Specific Thrust' )  
ylabel( 'Specific Fuel Consumption' )  
zlabel( 'Overall Efficiency' )  
title( 'Ramjet Analysis' )  
  
%% Scramjet MDO Analysis  
  
set = xlsread( 'ScramMach.xlsx' , 'A2:AS27' );  
  
ea = set(:,1);  
eb = set(:,2);  
ec = set(:,3);  
ed = set(:,4);  
ee = set(:,5);  
ef = set(:,6);  
eg = set(:,7);  
eh = set(:,8);  
ei = set(:,9);  
ej = set(:,10);  
ek = set(:,11);  
el = set(:,12);  
em = set(:,13);  
en = set(:,14);  
eo = set(:,15);  
ep = set(:,16);  
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eq = set(:,17);  
er = set(:,18);  
es = set(:,19);  
et = set(:,20);  
eu = set(:,21);  
ev = set(:,22);  
ew = set(:,23);  
ex = set(:,24);  
ey = set(:,25);  
ez = set(:,26);  
fa = set(:,27);  
fb = set(:,28);  
fc = set(:,29);  
fd = set(:,30);  
fe = set(:,31);  
ff = set(:,32);  
fg = set(:,33);  
fh = set(:,34);  
fi = set(:,35);  
fj = set(:,36);  
fk = set(:,37);  
fl = set(:,38);  
fm = set(:,39);  
fn = set(:,40);  
fo = set(:,41);  
fp = set(:,42);  
fq = set(:,43);  
fr = set(:,44);  
fs = set(:,45);  
  
combu = xlsread( 'Scramtaub.xlsx' , 'A2:BZ27' );  
  
ft = combu(:,1);  
fu = combu(:,2);  
fv = combu(:,3);  
fw = combu(:,4);  
fx = combu(:,5);  
fy = combu(:,6);  
fz = combu(:,7);  
ga = combu(:,8);  
gb = combu(:,9);  
gc = combu(:,10);  
gd = combu(:,11);  
ge = combu(:,12);  
gf = combu(:,13);  
gh = combu(:,14);  
gi = combu(:,15);  
gj = combu(:,16);  
gk = combu(:,17);  
gl = combu(:,18);  
gm = combu(:,19);  
gn = combu(:,20);  
go = combu(:,21);  
gp = combu(:,22);  
gq = combu(:,23);  
gr = combu(:,24);  
gs = combu(:,25);  
gt = combu(:,26);  
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gu = combu(:,27);  
gv = combu(:,28);  
gw = combu(:,29);  
gx = combu(:,30);  
gy = combu(:,31);  
gz = combu(:,32);  
ha = combu(:,33);  
hb = comb u(:,34);  
hc = combu(:,35);  
hd = combu(:,36);  
he = combu(:,37);  
hf = combu(:,38);  
hg = combu(:,39);  
hh = combu(:,40);  
hi = combu(:,41);  
hj = combu(:,42);  
hk = combu(:,43);  
hl = combu(:,44);  
hm = combu(:,45);  
hn = combu(:,46);  
ho = combu(:,47);  
hp = combu(:,48);  
hq = combu(:,49);  
hr = combu(:,50);  
hs = combu(:,51);  
ht = combu(:,52);  
hu = combu(:,53);  
hv = combu(:,54);  
hw = combu(:,55);  
hx = combu(:,56);  
hy = combu(:,57);  
hz = combu(:,58);  
ia = combu(:,59);  
ib = combu(:,60);  
ic = combu(:,61);  
id = combu(:,62);  
ie = combu(:,63);  
If = combu(:,64);  
ig = combu(:,65);  
ih = combu(:,66);  
ii = combu(:,67);  
ij = combu(:,68);  
ik = combu(:,69);  
il = combu(:,70);  
im = combu(:,71);  
in = combu(:,72);  
io = combu(:,73);  
ip = combu(:,74);  
iq = combu(:,75);  
ir = combu(:,76);  
is = combu(:,77);  
it = combu(:,78);  
  
figure(2)  
scatter3(ea,eb,ec, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ed,ee,ef, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
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scatter3(eg,eh,ei, 'MarkerFaceColor' ,[1 .6 .6])  
hold on  
scatter3(ej,ek,el, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(em,en,eo, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ep,eq,er, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(es,et,eu, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ev,ew,ex, 'Mar kerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ey,ez,fa, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fb,fc,fd, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fe,ff,fg, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fh,fi,fj, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fk,fl,fm, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fn,fo,fp, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(fq,fr,fs, 'MarkerFaceColor' ,[1 .6 .6])  
hold on 
scatter3(ft,fu,fv, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(fw,fx,fy, 'MarkerFaceColor' ,[0 .7 .7])  
hold on  
scatter3(fz,ga,gb, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gc,gd,ge, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gf,gh,gi, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gj,gk,gl, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gm,gn,go, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gp,gq,gr, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gs,gt,gu, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gv,gw,gx, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(gy,gz,ha, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(hb,hc,hd, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(he,hf,hg, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(hh,hi,hj, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(hk,hl,hm, 'MarkerFaceColor' , [0 .7 .7])  
hold on 
scatter3(hn,ho,hp, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
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scatter3(hq,hr,hs, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(ht,hu,hv, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(hw,hx,hy, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(hz,ia,ib , 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(ic,id,ie, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(If,ig,ih, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(ii,ij,ik, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(il,im,in, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(io,ip,iq, 'MarkerFaceColor' ,[0 .7 .7])  
hold on 
scatter3(ir,is,it, 'MarkerFaceColor' ,[0 .7 .7])  
xlabel( 'Specific Thrust' )  
ylabel( 'Specific Fuel Consumption' )  
zlabel( 'Overall Efficiency' )  
title( 'Scramjet Analysis' )  
  
%% Rocket Analysis  
  
% Giv en 
g1 = 1.3;  
go = 9.81;  
Cp = 1004;  
T_t4 = 2200;  
P_c1 = 74374.45;  
P_e = linspace(0.00001,0.50,900);  
P_a6 = linspace(0.00001,0.50,900);  
A_str = linspace(0.9,2,900);  
P_c = linspace(1000,10000000,900);  
  
% Ambient Pressures  
P_a = 0.05;  
P_a1 = 0.025;  
P_a2 = 0.005;  
P_a3 = 0.001;  
P_a4 = 0;  
P_a5 = 0.013;  
P_a7 = 0.04;  
P_a8 = 0.008;  
P_a9 = 0.009;  
P_a10 = 0.023;  
P_a11 = 0.019;  
P_e1 = 0.5;  
  
[e1, Cf, c_st, Ft, v_e, m_dot, Isp] = space(g1,P_e,P_a,Cp,T_t4,P_c,A_str,go);  
[e2, Cf2, c_st1, Ft1, v_e1, m_dot1, Isp1] = 
space(g1,P_e,P_a1,Cp,T_t4,P_c,A_str,go);  
[e3, Cf3, c_st2, Ft2, v_e2, m_dot2, Isp2] = 
space(g1,P_e,P_a2,Cp,T_t4,P_c,A_str,go);  



! WCY!

[e4, Cf4, c_st3, Ft3, v_e3, m_dot3, Isp3] = 
space(g1,P_e,P_a3,Cp,T_t4,P_c,A_str,go);  
[e5, Cf5, c_st4, Ft4, v_e4, m_dot4, Isp4] = 
space(g1,P_e,P_a4,Cp,T_t4,P_c,A_str,go);  
[e6, Cf6, c_st6, Ft5, v_e5, m_dot5, Isp5] = 
space(g1,P_e,P_a6,Cp,T_t4,P_c1,A_str,go);  
[e7, Cf7, c_st7, Ft6, v_e6, m_dot6, Isp6] = 
space(g1,P_e,P_a5,Cp,T_t4,P_c,A_str,go);  
[e8, Cf8, c_st8, Ft7, v_e7, m_dot7, Isp7] = 
space(g1,P_e,P_a7,Cp,T_t4,P_c,A_str,go);  
[e9, Cf9, c_st9, Ft8, v_e8, m_dot8, Isp8] = 
space(g1,P_e,P_a8,Cp,T_t4,P_c,A_str,go);  
[e10, Cf10, c_st10, Ft9, v_e9, m_dot9, Isp9] = 
space(g1,P_e,P_a9,Cp,T_t4,P_c,A_str,go);  
[e11, Cf11, c_st11, Ft10, v_e10, m_dot10, I sp10] = 
space(g1,P_e,P_a10,Cp,T_t4,P_c,A_str,go);  
[e12, Cf12, c_st12, Ft11, v_e11, m_dot11, Isp11] = 
space(g1,P_e,P_a11,Cp,T_t4,P_c,A_str,go);  
abc = Isp(:,(4:900));  
TF = islocalmax(Cf(:,(4:900)));  
TF1 = islocalmax(Cf2(:,(4:900)));  
TF2 = islocalmax(Cf3(:,(4 :900)));  
TF3 = islocalmax(Cf4(:,(4:900)));  
TF4 = islocalmax(Cf5(:,(4:900)));  
TF5 = islocalmax(Cf6(:,(4:900)));  
TF6 = islocalmax(Cf7(:,(4:900)));  
TF7 = islocalmax(Cf8(:,(4:900)));  
TF8 = islocalmax(Cf9(:,(4:900)));  
TF9 = islocalmax(Cf10(:,(4:900)));  
TF10 = islocalmax(Cf11(:,(4:900)));  
TF11 = islocalmax(Cf12(:,(4:900)));  
  
figure(3)  
plot(e1(:,(4:900)),Cf(:,(4:900)),e1(TF),Cf(TF), '*' , 'Color' ,[0 0 
1], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf2(:,(4:900)),e1(TF1),Cf2(TF1), '*' , 'Color' ,[1 0 
1], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf3(:,(4:900)),e1(TF2),Cf3(TF2), '*' , 'Color' ,[1 0 
0], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf4(:,(4:900)),e1(TF3),Cf4(TF3), '*' , 'Color' ,[0 1 
0], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf5(:,(4:900)),e1(TF4),Cf5(TF4), '*' , 'Color' ,[0 0 
0], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf6(:,(4:900)),e1(TF5),Cf6(TF5), '*' , 'Color' ,[0 1 
1], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),Cf7(:,(4:900)),e1(TF6), Cf7(TF6), '*' , 'Color' ,[0.9290 0.6940 
0.1250], 'LineWidth' ,1)  
plot(e1(:,(4:900)),Cf8(:,(4:900)),e1(TF7),Cf8(TF7), '*' , 'Color' ,[0.8500 0.3250 
0.0980], 'LineWidth' ,1)  
plot(e1(:,(4:900)),Cf9(:,(4:900)),e1(TF8),Cf9(TF8), '*' , 'Color' ,[0.6350 0.0780 
0.1840], 'LineWidth' ,1)  



! WCZ!

plot(e1(:,(4:900)),Cf10(:,(4:900)),e1(TF9),Cf10(TF9), '*' , 'Color' ,[0.3010 
0.7450 0.9330], 'LineWidth' ,1)  
plot(e1(:,(4:900)),Cf11(:,(4:900)),e1(TF10),Cf11(TF1 0), '*' , 'Color' ,[0.4940 
0.1840 0.5560], 'LineWidth' ,1)  
plot(e1(:,(4:900)),Cf12(:,(4:900)),e1(TF11),Cf12(TF11), '*' , 'Color' ,[0.4660 
0.6740 0.1880], 'LineWidth' ,1)  
legend( 'Pa=0.05' , 'Pa=0.05' , 'Pa=0.025' , 'Pa=0.025' , 'Pa=0.005' , 'Pa=0.005' , 'Pa=0.
001' , 'Pa=0' , 'Pa=(0 to  
0.5)' , 'Pa=0.013' , 'Pa=0.013' , 'Pa=0.04' , 'Pa=0.04' , 'Pa=0.008' , 'Pa=0.008' , 'Pa=0.0
09' , 'Pa=0.009' , 'Pa=0.023' , 'Pa=0.023' , 'Pa=0.019' , 'Pa=0.019' )  
xlabel( 'Expansion Ratio [ \ epsilon]' )  
ylabel( 'Coefficient of Thrust [C_f]' )  
title( 'Study 3' )  
  
figure(4)  
plot(e1(:,(4:900)),v_e(:,(4:900)), 'Color' ,[0.4660 0.6740 
0.1880], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e1(:,(4:900)), 'g - ' , 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e2(:,(4:900)), 'm - ' , 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e3(:,(4:900)), 'Color' ,[0 0.4470 0.7410], 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e4(:,(4:900)), 'b - ' , 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e6(:,(4:900)), 'r - ' , 'LineWidth' ,1)  
hold on 
plot(e1(:,(4:900)),v_e7(:,(4:900)), 'Color' ,[0.4940 0.1840 
0.5560], 'LineWidth' ,1)  
legend( 'Pa=0.05' , 'Pa=0.025' , 'Pa=0.005' , 'Pa=0.001' , 'Pa=0' , 'Pa=(0 to 
0.5)' , 'Pa=0.013' , 'Pa=0.04' , 'Pa=0.008' , 'Pa=0.009' , 'Pa=0.023' , 'Pa=0.019' )  
xlabel( 'Expansion Ratio [ \ epsilon]' )  
ylabel( 'Exit Velocity [V_e]' )  
title( 'Study 2' )  
  
figure(5)  
plot3(Cf(:,(4:900)),v_e(:,(4:900)),Isp(:,(4:900)), 'r' , 'LineWidth' ,1)  
hold on 
plot3(Cf2(:,(4:900)),v_e1(:,(4:900)),Isp1(:,(4:900)), 'b' , 'LineWidth' ,1)  
hold on  
plot3(Cf3(:,(4:900)),v_e2(:,(4:900)),Isp2(:,(4:900)), 'k' , 'LineWidth' ,1)  
hold on 
plot3(Cf4(:,(4:900)),v_e3(:,(4:900)),Isp3(:,(4:900)), 'c' , 'LineWidth' ,1)  
hold on 
plot3(Cf5(:,(4:900)),v_e4(:,(4:900)),Isp4(:,(4:900)), 'y' , 'LineWidth' ,1)  
hold on 
plot3(Cf6(:,(4:9 00)),v_e6(:,(4:900)),Isp5(:,(4:900)), 'Color' ,[0.4660 0.6740 
0.1880], 'LineWidth' ,1)  
plot3(Cf7(:,(4:900)),v_e7(:,(4:900)),Isp6(:,(4:900)), 'Color' ,[0.3010 0.7450 
0.9330], 'LineWidth' ,1)  
xlabel( 'Coefficient of Thrust' )  
ylabel( 'Exit Velocity [m/s]' )  
zlabel( 'Spec ific Impulse [secs]' )  
title( 'Design Point for Rocket' )  
legend( 'Pa=0.05' , 'Pa=0.025' , 'Pa=0.005' , 'Pa=0.001' , 'Pa=0' , 'Pa=(0 to 
0.5)' , 'Pa=0.013' , 'Pa=0.04' , 'Pa=0.008' , 'Pa=0.009' , 'Pa=0.023' , 'Pa=0.019' )  
grid on 



! WC`!

  
function  [e1,Cf,c_st,Ft,v_e,m_dot,Isp] = 
space(g1,P_e,P_a,Cp,T_t4,P_c,A_str,go)  
G = sqrt(g1*((1+g1)/2)^((1+g1)/(1 - g1)));  
b1 = (2.*g1)./(g1 - 1);  
a1 = (P_e).^(2./g1);  
c1 = 1 - ((P_e).^(g1 - 1./g1));  
e1 = G./(sqrt((b1).*(a1).*(c1)));  
Cf = G.*(sqrt(((2.*g1)./(g1 - 1)).*(1 - (P _e).^((g1 - 1)./g1))))+(P_e - P_a).*(e1);  
m_dot = (P_c.*A_str.*G)./(sqrt(Cp.*((g1 - 1)./g1).*T_t4));  
Ft = (P_c.*A_str.*G).*(sqrt(((2.*g1)./(g1 - 1)).*(1 - (P_e).^(g1 -
1./g1))))+((P_e) - (P_a)).*(e1);  
c_st = (Ft./(m_dot.*Cf));  
v_e = sqrt((2./g1 - 1).*(Cp.*(g1 - 1./g1)).*T_t 4.*(1 - (P_e).^(g1 - 1./g1)));  
Isp = Ft./(m_dot.*go);  
end 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! WC[!

!668<>AW.".;.+!,'!/.@=>8.D=9.C75HA<H.
clear all  
close all   
clc  
  
% Staging  
W_gtot = 6945994.287915;  
W_emp = 4850221.0286876;  
g_o = 9.81;  
mpl = 96274.75097;  
  
% Mass transformations  
m_e1 = (W_emp/g_o)*(1/9);  
m_e2 = (W_emp/g_o)*(1/10);  
m_e3 = (W_emp/g_o)*(1/11);  
m_o1 = W_gtot/g_o  
pp_pl = mpl/m_o1  
m_o2 = mpl/((pp_pl)^(2/3))  
m_o3 = mpl/((pp_pl)^(1/3))  
  
% Given conditions  
Isp_1 = 450;  
c1 = 3.13;  
e_1 = (m_e1)/(m_o1 - m_o2)  
Isp_2 = 400;  
c2 = 0.829;  
e_2 = (m_e2)/(m_o2 - m_o3)  
mpl = 96274.75125;  
Isp_3 = 375;  
c3 = 1.098;  
e_3 = (m_e3)/(m_o3 - mpl)  
ep = (e_1+e_2+e_3)/2;  
I = (Isp_1+Isp_2+Isp_3)/2;  
v_bo = (I*g_o*log(1/(((pp_pl)^(1/3))*(1 - ep)+ep))^3)/1000;  
  
% Equations  
syms n 
eqn = c1*log(c1*n - 1)+c2*log(c2*n - 1)+c3*log(c3*n - 1) - ((c1+c2+c3)*log(n)) -
((c1*log(c1*e_1))+(c2*log(c2*e_2))+(c3*log(c3*e_3))) == 5.656;  
S = (vpasolve(eqn,n));  
  
% Optimum Mass Ratios  
n1 = ((c1*S) - 1)/(c1*e_1*S)  
n2 = ((c2*S) - 1)/(c2*e_2*S)  
n3 = ((c3*S) - 1)/(c3*e_3*S)  
  
% Step Masses  
m3 = (n3 - 1)*(mpl)/(1 - (n3*e_3));  
m2 = (n2 - 1)*(mpl+m3)/(1 - (n2*e_2));  
m1 = (n1 - 1)*(m2+mpl+m3)/(1 - (n1*e_1));  
  
% Empty and propellant masses  
me1 = e_1*m1;  
me2 = e_2*m2;  
me3 = e_3*m3;  



! WC^!

mp1 = m1 - me1;  
mp2 = m2 - me2;  
mp3 = m3 - me3;  
  
% Payload Ratios  
l_1 = (m3+m2+mpl)/(m1);  
l_2 = (m3+mpl)/(m2);  
l_3 = mpl/(m3);  
  
% Total mass of vehicle  
m_o = m1+m2+m3+mpl;  
  
% Overall payload  
p_pl = mpl/m_o;  
  
% Check the re sults above  
ch_1 = (S*c1*(e_1*n1 - 1)^2)+(2*e_1*n1) - 1;  
ch_2 = (S*c2*(e_2*n2 - 1)^2)+(2*e_2*n2) - 1;  
ch_3 = (S*c3*(e_3*n3 - 1)^2)+(2*e_3*n3) - 1;  
!
!

!

!


