= Get [FileNameJoin[ {NotebookDirectory[], "PDEParabImpl.wl"}]]

PDR Aplikacni priklad 2

Axialni disperze hmoty probihajici za izotermnich podminek, ktera je doprovazena reakci 1. fadu,
je popsana rovnici

2
%tﬁ = Ple %X%‘ - gix‘ﬁ + Da (1-y), Pey(0.f)- %)"(‘(0,t)=0, Q)-‘(‘(Lt)=0, y(x,0) =0

Volte parametry:
a) Pe =10, Da =0.03
b) Pe =200, Da =0.03

a)

2= Pe = 10;
Da = 0.03;
d[x_]1 =0;
al = Pe;
Bl[t_] =-1;
a2 = Q;
B2[t_] =1;
¥1[t_] =0;
¥2[t_] =0;

glx_, t_]1 =1/Pe;
e[x_, t_]=-1;
fix_, t_,y_]1=Da(l-y);

n =10;

m = 250;
k =0.01;
T=Kk#*m;

infis}= vys = PDEParabImpl[n, m, k, 0.0, 1.0, g, e, f, al, a2, B1, B2, y1, ¥2, ¢];

Graf jednotlivych ¢asovych vrstev

nf9y= ListLinePlot[vys[[1]], PlotRange » All, DataRange -» {0, 1}]
0.030}

out[19]=

Graf pfiblizného feSeni u(x,t)
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inzop= ListPlot3D[vys[[1]], PlotRange -» All, DataRange -» {{0, 1}, {0, T}}]
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Out[20]=
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Stacionarni feSeni (ustalené feSeni T= 2.5)

n21= NSl = ListLinePlot[vys[[1]] [[m]], PlotRange -» All, DataRange -» {0, 1}]
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0.010 f

0.005 |

1 n n n 1 n n n 1 n n n 1 n n n 1

0.2 0.4 0.6 0.8 1.0

Stacionarni feSeni vypocitané analyticky a jeho graf

In[22]= res =
DSolve[{1/Pey''[x] - y'[x] +Da (1-y[x]) =@, y'[@] =Pey[@], y'[1] =0}, y[X], X]

oupzi {{y[X] » -1.27147 x 1877 e 9299193 (7.84147 x 10° - 7.86493 x 10° 2929105 X , 1 10:9398x) 1}
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3= s1 = Plot[y[x] /. res, {x, 0, 1}, PlotStyle -» {Green}]
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out[23)= 0.015 —
0.010 f
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Porovnani stacionarniho feSeni a ustaleného feseni
inza;= Show[nsl, s1]

0.030 F /
0.025 —
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Outzal= 0.015F
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b) Je tfeba pouzit hustéjsi sit v x

inesi= Pe = 200;
Da = 0.03;
d[x_]1 =0;
al = Pe;
B1l[t_]1 =-1;
a2 =0;
B2[t_] =1;
yl[t_]1=60;
¥2[t_]1 =0;

gIx_, t_1 =1/Pe;
e[x_, t_]=-1;
flx_,t_,y_]l=Da(l-y);

n = 40;

m = 200;
k =90.01;
T=kx*m;

in41:= vys = PDEParabImpl[n, m, k, 0.0, 1.0, g, e, f, al, a2, 31, B2, ¥1, ¥2, ¢];

Graf jednotlivych asovych vrstev
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naz= ListLinePlot[vys[[1]], PlotRange -» All, DataRange -» {0, 1}]

0.030f
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Out[42]= 0.0156—
0.010 -

0.005}

Graf pfiblizného feSeni u(x,t)

na3= ListPlot3D[vys[[1]], PlotRange -» All, DataRange - {{0, 1}, {0, T}}]
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Out[43]=

0.01

0.00

na= VYS[[1]1[[m]]1[[1]]
outs4= 0.000149955

Stacionarni feSeni (ustalené feSeni T=2.0)

5= nsl = ListLinePlot[vys[[1]] [[m]], PlotRange » All, DataRange -» {9, 1}]
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Outj4s}= 0.0156-
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Stacionarni feSeni vypocitané analyticky a jeho graf
Inj46]:= res =

DSolve[{1/Pey''[x] - y'[x] +Da (1-y[x]) =0, y'[@] =Pey[0], y'[1] =@}, y[x], X]

DSolve: Unable to resolve some of the arbitrary constants in the general solution using the given boundary conditions. It

is possible that some of the conditions have been specified at a singular point for the equation.

out[46]= {{y[X] N e70.0299955x (1 e0.0299955x +C [1] +1.95439 x 10791 eZ@Q.@GX C [1} > }}

Mathematice se nepodafilo vypocitat konstantu C[1], mé vySla -0.99985 (pfiblizné -1)

nerj= rov = (Pey[x] /. res /. {x-@}) - (D[y[Xx] /. res, x] /. {x > 0}) =
ouer= {-1. (0.0299955 + 3.90995 x 18°%° C[1] ) +200.03 (1. +1.C[1])} =

in#g;= Solve[rov, C[1]]

ousgl= {{C[1] - -0.99985} }

na49:= s1 = Plot[y[x] /. res /. C[1] » -1, {x, @, 1}, PlotStyle » {Green}]
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0.020 w
outj49)= 0.015 *
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Porovnani stacionarniho feSeni a ustaleného reseni
ins0:= Show[nsl, s1]
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Out[50]= 0.015;
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