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MELLEKLETEK
A MELLEKLET — A SZAMITASOK SORAN HASZNALT MATLAB KOD

clear; clc; close all;
MaxDiff=0;
NO=1;
for NO=1:1;
%VMegjegyzés: Excelbe mindig az elsé valtozéhoz tart6zéd értékek
%exportaldédnak pl.: LDmin-hez tartozdak
disp('A hossz-atmérd viszony')
%LDmin = 1.7000
%LDmax = 1330

if or(NO==1,NO0==3)
LD=10

elseif or(NO==2,N0==4)
LD=100

else
LD=100

end

disp('A Reynolds-szam kiinduld értéke')

REmin=40000

disp('A Reynolds-szam maximalis értéke')

REmax=160000

%Remin = 40000

%Remax = 850000

NoRE=10; %Vizsgdalandd esetek szama a dimenzidtlan valtozé szerint

disp('Az oldalarany értéke')
Omega=1

disp('A relativ érdesség')
%emin = 5.6000e-05
%emax = 0.0125
if or(NO==1,N0==2)
e=3e-6
elseif or(NO==3,N0==4)
e=0.015
else
e=(0+0.015)/2
end

disp('Az elemek szama a kezdeti részen')

sc1=5000
disp('Az 1-es "slirlbb" rész kezdete')
sscd1=0.5
disp('Az 2-es "slirlibb" rész kezdete')
sscd2=0.9

%disp('Az elemek szdma az 1l-es "slrlbb" részen');
scdl=round(scl/sscdl*(sscd2-sscdl)*1.5);
%disp('Az elemek szdma az 2-es "slrlbb" részen');
scd2=round(scl/(sscdl)*(1-sscd2)*3);

disp('Az 6sszes elem szama')

sc=scdl+scd2+scl




for i=1:NORE;

deTtaREmax=REmax-REmin;

RE (i)=REmin+(i-1)*deltaREmax/(NoRE-1) ;
end
%Dimenzidtlan szamok szamitdsa

gamma(1)=1;
omega(1l)=0mega;
re(1)=Re(1);
Tength(1)=(0);
length(sc)=(1);
for j= 1: (NORE)
re(1)=RE(3);
for i=1 : (sc-1);
if i >(scl)
if 1 >(scl+scdl+l)
1=(1-sscd2)/scd2;
else
1=(sscd2-sscdl) /scdl;
end
else
l=sscdl/scl;
end
LengtH=Tength(i)+1;
if LengtH>1
1=1-Tength(i);
end
Tength(i+1)=length(i)+1;
re(i+1)=RE(j);
%Csosurlodas szamitasa, Darcy-féle surlodasi tényezd
%0. C. Jones szerinti korrekcids tényez6 szamitasa
omega(i)=omega(1l)*gamma(i);
Corr_Fact=2/3+11/24*omega(i)*(2-omega(i));
Re_act=re(i)*(1-1ength(i))*(1+omega(1l))/(1+omega(i));
e_act=e* (1+omega(i))/(gamma(i)*(1+omega(1l)));
if Re_act<2000;
f_act=64/Re_act/Corr_Fact;
else
if Re_act<3500;
f_act=0.0552-60.75/Re_act/(0.283*2*(sqrt(omega(i))+sqrt(1l/omega(i))));
else
f_act=(-1.8*10g10(6.9/Re_act/Corr_Fact+(e_act/3.7/Corr_Fact)Al.11))A(-2);
end
end
kl1=((1+omega(i))/4*f_act-gamma(i)*(1+omega(1l))/2/(1-1ength(i))/LD)*1*LD;
if disnan(f_act)
F(i)=F@(i-1);
else
if isinf(f_act)
F(i)=F(-1);
else
F(i)=f_act;
end
end

gamma_temp=gamma (i)+k1l/2;
omega_temp=omega (1) * (gamma_temp) ;
Tength_temp=length(i)+1/2;
corr_Fact=2/3+11/24*omega_temp* (2-omega_temp) ;
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Re_act=re(i)*(1-Tength_temp)*(1+omega(l))/(1+omega_temp);
e_act=e* (1+omega_temp) /((gamma_temp)* (1+omega(1l)));
if Re_act<2000;
f_act=64/Re_act/Corr_Fact;
else
if Re_act<3500;
f_act=0.0552-60.75/Re_act/(0.283*2*(sqrt(omega_temp)+sqrt(l/omega_temp)));
else
f_act=(-1.8%10g10(6.9/Re_act/Corr_Fact+(e_act/3.7/Corr_Fact)Al.11))A(-2);
end
end
k2=((1+omega_temp) /4*f_act-gamma_temp* (1+omega(l))/2/(1-1ength_temp)/LD)*1*LD;
%k2 szam-e
if isnan(k2)
k2=k1;
end
%
gamma_temp=gamma (i)+k2/2;
omega_temp=omega (1) * (gamma_temp) ;
Corr_Fact=2/3+11/24*omega_temp*(2-omega_temp) ;
Re_act=re(i)*(1-length_temp)*(1+omega(l))/(1l+omega_temp);
e_act=e* (1l+omega_temp)/((gamma_temp)* (1+omega(1l)));
%
if Re_act<2000;
f_act=64/Re_act/Corr_Fact;
else
if Re_act<3500;
f_act=0.0552-60.75/Re_act/(0.283*2*(sqrt(omega_temp)+sqrt(l/omega_temp)));
else
f_act=(-1.8%10g10(6.9/Re_act/Corr_Fact+(e_act/3.7/Corr_Fact)Al.11))A(-2);
end
end
k3=((1l+omega_temp) /4*f_act-gamma_temp* (1+omega(l))/2/(1-Tength_temp)/LD)*1*LD;
%
if disnan(k3)
k3=k2;
end
%
gamma_temp=gamma (i)+k3;
omega_temp=omega (1) * (gamma_temp) ;
Tength_temp=length(i)+1;
Corr_Fact=2/3+11/24*omega_temp*(2-omega_temp) ;
Re_act=re(i)*(1-length_temp)*(1+omega(1l))/(1l+omega_temp);
e_act=e* (1+omega_temp)/((gamma_temp)* (1+omega(1l)));
%
if Re_act<2000;
f_act=64/Re_act/Corr_Fact;
else
if Re_act<3500;
f_act=0.0552-60.75/Re_act/(0.283*2*(sqrt(omega_temp)+sqrt(1l/omega_temp)));
else
f_act=(-1.8*10g10(6.9/Re_act/Corr_Fact+(e_act/3.7/Corr_Fact)Al.11))A(-2);
end
end
%
k4=((1l+omega_temp) /4*f_act-gamma_temp* (1+omega(l))/2/(1-Tength_temp)/LD)*1*LD;
%
if disnan(k3)
k4=k3;
end




%
dgamma=(gamma (i) +(k1+2*k2+2*k3+k4)/6) ;
if or (dgamma<0,dgamma>10000) ;
gamma(i+1)=gamma(i);
else
gamma (i+1)=Cgamma (i) +(k1l+2*k2+2*k3+k4)/6);
end;
if isnan(gamma(i+1))
gamma(i+1)=gamma(i);
end
dimlessw(i)=(1-length(i))/gamma(i);

%Testing the results
if or(j==1, j==NORE)
deltap(1)=0;
if i>1
deltapress=(dimlessw(i)A2-dimlessw(i-1)A2)-(F(i)+F(i-
1)) /2*(1+(gamma(i)+gamma(i-1))/2*0mega) /. ..
((gamma(i)+gamma(i-1))/2*(1+omega))*((dimlessw(i))A2+(dimlessw(i-

1))A2)/2*%LD*1;
if isnan(deltapress)export
deTtap(i)=deltap(i-1);
else
if isinf(deltapress)
deltap(i)=deltap(i-1);
else
deltap(i)=deltapress;
end
end
end
end
i=i+1;
end;

z=1;n=1;nl=sc;

%Exporting Data

while z < (sc+l)
G100(n)=gamma(z) ;
Tength100(n)=length(z);
rel00(n)=re(z);
z=z+100;
n=n+1;
if n<nl;
if z>(sc);
z=(s0);
nl=n;
end
else
Z=SC+2;
end
end
RREE100(j, :)=rel00;
GAMMA100(j, :)=G100;
LL100(], :)=1engthl00;
RREE(j, :)=re;
GAMMA (], :)=gamma;
LL(j,:)=Tlength;
if j==1




DeltaP(1, :)=deltap;
elseif j==NoRE

DeltaP(2, :)=deltap;
end
MaxDiff=max(max(deltap,abs(min(deltap))),MaxDiff);
%For testing the results

% if j>1

% scrsz = get(0, 'ScreenSize');

% moviepic=j+(NO-1)*100+1000;

% movie=figure(moviepic);

% set(movie, 'position', [15 scrsz(4)/2-100 scrsz(3)/2+50 scrsz(4)/21);

% surf(LL100(1:j,:),LLbp100(1:j,:),bD100(1:5,:));

% axis([0 1 LDmin LDmax 0 1.2])

% set(gcf, 'Paperunits', 'centimeters');

% set(gcf, 'Papersize', [12 18]);

% if j==

% title(['\fontsize{13}Az atméré valtozasa,',' Re_0=',num2str(rRe),"',
k/D(x_0)=",num2str(e)]);

% end

% cl=colorbar('location', 'Eastoutside');

% set(cl, 'position',[0.93 0.35 0.023 0.6]);

% colormap(jet(80))

% shading faceted

% viewazend=20;

% viewazstart=10+360;

% viewelend=30;

% viewelstart=20;

% viewaz=viewazstart-(viewazstart-viewazend)/NoLD*j;

% viewel=viewelstart-(viewelstart-viewelend)/NoLD*j;

% view(viewaz,viewel);

% xTabel('\fontsize{13}\xi [-]1');

% ylabel('\fontsize{13}L/D(x_0) [-]1");

% zlabel ('\fontsize{13}\delta [-]");

% grid on

% set(gca, 'Gridlinestyle',':")

% axis;

% set(gca, 'Linewidth',0.75)

% box on;

% print(figure(moviepic),'-djpeg','-r300");

% end

%

% view (20,30)

%

close all;

j=j+1;

end %Itt szamolja az atmérdket

disp('A hossz-atmérd fv. szamitdsanak vége!')

scrsz = get(0, 'ScreenSize');

h=figure(NO) ;

set(h, "position',[15 scrsz(4)/2-100 scrsz(3)/2+50 scrsz(4)/2]);
%surfc(LL,LLDD,DD);

surfc(LL100,RREE100,GAMMAL00)

set(gcf, 'Paperunits', 'centimeters');
set(gcf, 'Papersize', [12 18]);
title(['\fontsize{13}Az atmérdé valtozasa; ',' L/D=',num2str(LD),"',
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\omega="',num2str(Omega),', k/D=',num2str(e)]);
cl=colorbar('location', 'Eastoutside');
set(cl, '"position',[0.9 0.35 0.023 0.6]);
colormap(jet(80))

%shading interp
shading faceted

view (10,20)
xlabel ('\fontsize{20}\xi [-]','FontName', 'Times');

ylabel('\fontsize{20}Re(x _0) [-]', 'FontName', 'Times');
zlabel('\fontsize{20}\gamma [-]', 'FontName', 'Times');

grid on

set(gca, 'Gridlinestyle',':")
axis;

set(gca, 'Linewidth',0.75)
set(gca, 'FontName', 'Times');
set(gca, 'FontSize',18);

box on

axis([0 1 REmin REmax 0 1])

%axis 'auto z'

set(gca, 'XTick',0:0.2:1)

set(gca, 'zTick',0:0.2:1)
print(figure(No), '-dbmp','-r300")

%2d diagramok kirajzolasa
z=1;
for g=1:5
if g==
Z=NORE;
else
z=1+(g-1) *round(NoRE/5) ;
end
re5(q, :)=RREE(z,:);
d5(q, :)=GAMMA(Zz, :);
15Cq, :)=LL(Z,:);
end
h2=figure(N0+100) ;
set(h2, "position',[15 scrsz(4)/2-100 scrsz(3)/2+50 scrsz(4)/2]);
plot(15(1,:),d5(1,:), 'Linewidth',3, 'color', 'red")
hold all
plot(15(2,:),d5(2,:), 'Linewidth',3, 'Color', 'green')
hold all
plot(15(3,:),d5(3,:), 'Linewidth',3, 'color', 'blue')
hold all
plot(15(4,:),d5(4,:), 'Linewidth',3, 'color', 'magenta')
hold all
plot(15(5,:),d5(5,:), 'Linewidth',3, 'color', "black")
xlabel('\fontsize{183}\xi [-]1")
ylabel('\fontsize{18}\gamma [-]')
leg=Tegend(['Re=",num2str(round(re5(1,1)))],['Re=",num2str(round(re5(2,1)))],
['Re=",num2str(round(re5(3,1)))],['Re="',num2str(round(re5(4,1)))1,
['Re=",num2str(round(re5(5,1)))1);
set(leg, 'Location', "'NorthEastoutside')

%plot(15(1,:),d5(1,:),'color',"'red"', 'Linewidth',3,15(2,:),d5(2,:),'color"', "blue’', 'Linewidth',3,15
@3,:),d5@3,:), " 'color',"green', 'Linewidth',3,15(4,:),d5(4,:), 'Color', 'cyan', 'Linewidth',3,15(5,:),
d5(5,:),'color','b", 'Linewidth',3)

title(['\fontsize{13}Az atméré valtozasa; ',' L/D=',num2str(LD),', \omega=',num2str(Omega),',
k/D=",num2str(e)]);
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grid on
set(gca, 'Gridlinestyle','-")
axis;
set(gca, 'Linewidth',0.75)
axis([0 1.1 0 1.1])
print(figure(N0o+100), '-dbmp', '-r300")
NO=NO+1;
x1swrite(['LbyD=",num2str(LD), '_Omega=",num2str(omega), '_kbyD=",num2str(round(e*10A4)), ...
'e-4',"'.x1s'],transpose(LL), 'Tength');
x1swrite(['LbyD=",num2str(LD), '_Omega=",num2str(omega), '_kbyD=",num2str(round(e*10A4)),...
'e-4',"'.x1s'],transpose(GAMMA), 'gamma');
x1swrite(['LbyD=",num2str(LD), '_Omega=",num2str(omega),'_kbyD=",num2str(round(e*10A4)), ...
'e-4','.x1s'],transpose(RREE), 'Re");
end
disp('A szamitdsnak vége!')
close all;




B MELLEKLET — SEBESSEG IZOFELULETEK

Velocity [ms”-1]

0.1. abra: Sebesség izofeliilet 650000 cellaval és a realizable k-epsilon turbulencia modellel szamolva.

Velocity [ms~-1]

0.2. abra: Sebesség izofeliilet 1400000 cellaval és a realizable k-epsilon turbulencia modellel szamolva.
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Velocity [ms”-1]

0.3. abra: Sebesség izofeliilet 2000000 cellaval és a realizable k-epsilon turbulencia modellel szamolva.

Velocity [ms*-1]

0.4. abra: Sebesség izofeliilet 2000000 cellaval és az SST k-omega turbulencia modellel szamolva.




C MELLEKLET — FALI ARAMVONALAK

[Pa]

lva.

amo
[Pa]

3

0.5. abra: Fali aramvonalak 650000 cellaval és a realizable k-epsilon turbulencia modellel sz
0.6. abra: Fali aramvonalak 1400000 cellaval és a realizable k-epsilon turbulencia modellel szamolva.
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0.7. abra: Fali aramvonalak 2000000 cellaval és a realizable k-epsilon turbulencia modellel szamolva.

[Pa]

0.8. abra: Fali aramvonalak 2000000 cellaval és az SST k-omega turbulencia modellel szamolva.
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D MELLEKLET — A SEBESSEG NAGYSAGANAK KONTURJAI

Velocity [ms™1]

T

0.9. abra: A sebesség nagysaganak konturjai a szimmetria sikon 650000 cellaval és a realizable k-
epsilon turbulencia modellel szamolva.

Velocity [ms~-1]

T

0.10. abra: A sebesség nagysaganak kontuarjai a szimmetria sikon 1400000 cellaval és a realizable k-
epsilon turbulencia modellel szamolva.
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Velocity [ms”-1]

e —

0.11. abra: A sebesség nagysaganak konturjai a szimmetria sikon 2000000 cellaval és a realizable k-
epsilon turbulencia modellel szamolva.

Velocity [ms"-1]

s

OG- T PR FOTEE S AR PP LR

0.12. abra: A sebesség nagysaganak konturjai a szimmetria sikon 2000000 cellaval és az SST k-omega
turbulencia modellel szamolva.
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E MELLEKLET — A STATIKUS NYOMAS KONTURJAI

Pressure [Pa]
& - D 55 N8 N 0N 0 ALY A YA 1
4 N e e N N A R I HC A AR i

0.13. abra: A statikus nyomas konturjai a szimmetria sikon 650000 cellaval és a realizable k-epsilon
turbulencia modellel szamolva.

Pressure [Pa]

5 N b N, b,N b v A A AN

R R R e A R A ot SARPAS

0.14. abra: A statikus nyomas konturjai a szimmetria sikon 1400000 cellaval és a realizable k-epsilon
turbulencia modellel szamolva.
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Pressure [Pa]

D 505 N0 N 0,800 A AN A N,
R NN N OGS

'Q‘f,J

0.15. abra: A statikus nyomas konturjai a szimmetria sikon 2000000 cellaval és a realizable k-epsilon
turbulencia modellel szamolva.

Pressure [Pa]
D 505 NN v A
S S NN G A O A SO

0.16. abra: A statikus nyomas konturjai a szimmetria sikon 2000000 cellaval és az SST k-omega
turbulencia modellel szamolva.
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F MELLEKLET — AZ AXIALIS SEBESSEGELOSZLAS

x velocity [m/s]

s

x velocity [m/s]

N

U
-0.05

s

W

0.17. abra: Az axialis sebesség a szimmetria sikon x=1,01m-nél.

o0 et
-t

0 0.05 0.1
y [m]

0.15 0.2

0.25

0.3

0.18. abra: Az axialis sebesség a szimmetria sikon x=1,51m-nél.

0.15 0.2

0 0.05 0.1
y [m]

-16 -

0.25
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s

x velocity [m/s]

N

. HE- R . P v H I i
-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.19. abra: Az axialis sebesség a szimmetria sikon x=2,01m-nél.

G MELLEKLET — AZ AXIALIS SEBESSEGRE MEROLEGES SEBESSEG ELOSZLASA

y velocity [m/s]

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.20. abra: Az axialis sebességre meréleges sebesség a szimmetria sikon x=1,01m-nél.
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y velocity [m/s]

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.21. abra: Az axialis sebességre merdleges sebesség a szimmetria sikon x=1,51m-nél.

y velocity [m/s]

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.22. abra: Az axialis sebességre meréleges sebesség a szimmetria sikon x=2,01m-nél.
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H MELLEKLET — A STATIKUS NYOMAS ELOSZLASA AZ ARAMLASI IRANYRA

MEROLEGESEN
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0.23. abra: A statikus nyomas a szimmetria sikon x=1,01m-nél.
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static pressure [Pa]

10 4
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y [m]

0.24. abra: A statikus nyomas a szimmetria sikon x=1,51m-nél.
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static pressure [Pa]

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.25. abra: A statikus nyomas a szimmetria sikon x=2,01m-nél.

I MELLEKLET — A TURBULENS KINETIKUS ENERGIA ELOSZLASA AZ ARAMLASI

IRANYRA MEROLEGESEN

turbulent kinetic energy [J/kg]

—

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.26. abra: A turbulens kinetikus energia a szimmetria sikon x=1,01m-nél.

-20-




IiAY

turbulent kinetic energy [J/kg]
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y [m]

0.27. abra: A turbulens kinetikus energia a szimmetria sikon x=1,51m-nél.

turbulent kinetic energy [J/kg]

—

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
y [m]

0.28. abra: A turbulens kinetikus energia a szimmetria sikon x=2,01m-nél.
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B RAJZMELLEKLET — 1-ES OLDALELEM ALKATRESZRAJZA - LCSM-12

B
-
-
.
.
.
-
.
.

-24 -




C RAJZMELLEKLET — 2.A. OLDALELEM ALKATRESZRAJZA - LCSM-13

[ L

[ S—

D RAJZMELLEKLET — 2.B. OLDALELEM ALKATRESZRAJZA - LCSM -14

| L

-25-




E RAJZMELLEKLET — 1. FORMAZOTT OLDALELEM ALKATRESZRAJZA - LCSM-15
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