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1.Por wnani e

1.1Wstnnp
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Do por - wnani a

Teownik
Wymiary:
s: 80 [mm]
h: 80 [mm]

g: 9 [mm]

Dwuteownik

Wymiary:

h: 80 [mm]
b: 46 [mm]
g: 39 [mm]
f: 5.9 [mm]

r: 3,9[mm]
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Rys. 1. Teownik

STALPROFIL
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l22Dane wej Sci owe

Modele wykonane w systemie CATIA:

Rys. 3. Model teownika Rys. 4. Model dwuteownika
Teownik:

Ustawienia Subdomain Setings

‘Subdomain Settings - Solid, Stress-Strain (sld) 5[

Subdomains | Groups | Material | Constraint | Load | Damping | Tnit | Element | Color |
|- Subdomain selection

~Material setting:

Library material; |[Armco iron = Load...

Quantity Value/Expression Unit Description -
E IE(T[UK])[PB] Fa  young's modulus \I‘ g
v Inu(T[l,"K]) L Poisson's ratia |
P Irhn(T[l,v‘K])[kgijB] kafm? Density

|
Group: e I

[~ Select by group

[ Active in this domain

o4 Cancel

0.5

Rys. 4. D e fuiw Subdomain Seténgse r i a

[(e]4



Subdomain Settings - Solid, Stress-Strain (sid) x|

Subdomains | Groups |
- Subdomain selection

=l
[ Select by group
[V Active in this domain

Group:!

Material | Constraint Load | Damping | Init | Element | Cclor |
~Load settings
Quantity Value/Expression Unit Description
= |U N/m? Body load (Force/volume) x-dir,
E |n N/m? Body load {force]volume) y-dir.
F [5.81%7880 njm? Body load (Force/volume) z-dir.

.02

cinUaru wgasnego

Ustawienia Boundary Settings

Boundary Settings - Solid, Stress-Strain (sld) x|

Boundaries | Graups |

Constraint Load | ol |

rBoundary selection

~Load ssttings

Quantity Value/Expression Unit Description
Fy o nm? Faceload (force/area) xdi.
e o Nm® Faceload (Force/area) y-dir.
F, W nfm? Face load (Force/area) z-dir.

:)KI::am Apply

Boundary Settings - Solid, Stress-Strain (shd) x|

Boundaties | Groups |
rBoundary selection

0.5

Rys. 6. Zadani e dwut eowni ka

01b16000Kge ni a

Constraint | Load | <olor |

 Constraint

tings

Constraint Value/Expression Unit Description
& Standard notation

Pozostage

H

R

€ General notation, Hu=R

Edi.... g
Edi... m

H Matrix

R Vector

o]

Cancel |

Apply

05

Rys. 7. Zamocowanie dwuteownika

Sciany

s N

swobodne i

v R, o M Constraint x-dir. .05
R, o™ Constraintyd.
v R o M Constraint z-dir. “o

pozostaj N bez



Dwuteownik:

Ustawienia Subdomain Setings

ubdomain Settings - Solid, Stress-Strain (sld) X
IS5dEmEn: | Groups | Material | constraint | Load | Damping | Init | Element | Color |
= A 5 i y—
Library material: [Armeoiron | Load...
Quantity Value/Expression Unit Description
E ECT1/KDIPa] Fa  young's modulus
v nu(T[1/K]) 1 Poisson’s ratio
P rho(T[1/KD[kg/m"3] kg/m® Density
]
Graup: -
[~ Select by group
[V Active in this domain

Rys.8. Definicja materiagu w Subdomain Se

Subdomain Settings - Solid, Stress-Strain (sid) |
[ SibA5AIRE | Groups | Material | Constraint Load | Damping | Tnit | Element | clor |
i o i
5 o Njm® Body load (Force/volume) x-dir.
Ty 0 Njm? Body load (farce/volume) y-dir.
F [o.51*7860 Njm® Body load (Forcejvolume) z-dir.
=
Group: 2
[ Select by group
[V Active in this domain

0

Rys.9. Definicja cinUaru wgasnego

Ustawienia Boundary Settings

Boundary Settings - Solid, Stress-Strain (sld)

Boundaries | Groups | Constraint Load | “olor |

 Boundary selection || -Load settings
5 o Njm? Face load (Forcefarea) x-dir.
Fy o nm? Faceload (Forceare) y-dr.
F, [10000%9.81 | Njm® Faceload (Forcejarea) z-dir.

Rys.10. Zadanie obci NiDOGWkea dwuteowni ka



Boundary Settings - Solid, Stress-Strain (skd)

Boundaries | Groups |

Constraint | Load | Color |

:

~Constraint setting:
Constraint Value/Expression
% Standard notation

Unit  Description

"R,
7R,
R,

m

—
—
C—

" General notation, Hu=R

Constraint: x-dir,
Constraint y-dir

Constraint z-dir.

[V Select by group t Edt... 1 HMatrix
[~ Interior boundaries L3 Edt., MR vector
oK | Cancel | Apply |
v P
Rys.11. Zamocowanie dwuteownika
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S

Max: 0.384

Min:

Po zainicjowaniu i rozwiNzaniu
Boundary: z-displacement [mm]
I |
Rys.13. Wyni k odksztagceni a
Dwuteownik:
Na samym poczNtku wygenerowano

roqo.2

0.5

0.1

0.05

1]

-6.913e-5

teowni

at kn

k a

Rys.14Wygenerowana siatka tr-jkNt-w skgadaj Nca :



Po zainicjowaniu i nastfipniei koongi Nzaai dwat e

Z:
Boundary: z-displacement [mm] Max: 0.213
| |
70.14
q0.12
0.1
-0.08
0.04
0.02
- -,
Min: -6.378e-5
Rys.15. Rozwi Nzanie odksztagcenia teownika
1.4.Whnioski
Z por - -wnania ugincia teownika oraz dwuteowni
pierwszego, przy jednakowych pardwet ea@awrmi §f & swy m

0,213mm, natomiast teownika 0, 384mm, czyl i pona



2Rozkgad temperatury w misce wykon

21. Wstnp

Celem bygo poznanie w jakim czasie miska wyko

do temperatury nalanej do wnntrza cieczy.
W tym zadaniu wykorzystano r-wnani e:
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T wstninpna temp2BEBKura mi ski
1 temperatura wlanej cieciy373,15K

1 krok co3 sekundy



2.2. Dane wej Sciowe

Model miski wykonany w systemie CATIA:

@

Rys. 16. Model miski

Model zosttgwamay mgo programu COMSOL i ust awi ol

Ustawienia Subdomain Settings

I
Subdomain Settings - General Heat Transfer (htgh) x|

Equation
B,pC, 0T/t + T{KVT) = Q

T = temperature

[8UBAGERS | Groups | Conduction | Convection | 14221 222 | Init | Element | Co/or |
[~Subdomain selection

~Thermal properties and heat so

PO - | | | Livsrymiens [Stamless w (Uns 517600) 7] Loadu..
Quantity I i Unit  Descripti
B, 1 Time-scaling coefficient
& kfisotropic)  [k_solid_aged_2(1 W/M"K) Thermal conductivity
 k{anisotropic) [00000400000 WHM'K) Thermal conductivity
P [rho(T{L/KDIka/n kgim®  Density

(= 285 JMMka-k) Heat capackty at constant pressure
Q o wim®  Heat source

Opzcity:  [opague  +

Group: -
™ Select by group
[¥ Active in this domain

Rys. 17. Definic

ja materiagu

Subdomain Settings - General Heat Transfer (htogh)

Equation

ﬁtspﬂpaﬂat + V{-kVT)=0Q

T = temperature

I Grnupsl Conductinnl Convection | Id=al Gas  Init I Elementl Calar, |

Subdomain selection Initial valus

Fg Tiky) f293.15 K Temperature

Rys. 18. Definicja

temperatury

poczNtk



Ustawienia Boundary Settings

Boundary Settings - General Heat Transfer (htgh)

Equation

T=T,

Boundaries | Groups |
Boundary selection

|

Group: |

¥ select by group

I™ Interior boundaries

Boundary Condition | il | ElEment

Boundary sources and constr

Library coefficient: b Load... |
Boundary candition:  [Temperature =

Quantity Value/Expression Unit  Description

9 ID— wim? Inward heat flux

h [ wj(m-k) Heattransfer coefficient
L W K External temperature
Ty IW K Temperature

Radiation type: lm

€ ID— L Surface emissivity
L ID— K Ambient temperature

T [epsilon_htah*sigma_ Wim?
Member of group(s): [ 1

Surface radiosity expression

Rys. 19. Ustawienie zadanej temperaturysvawn it r zny c h

Boundary Settings - General Heat Transfer (htgh)

~Equation
-n(-kVT)=0

Boundaries I Groups |

rBoundary selection

|20 =l
Group: 2

[¥ Selzct by group

[~ Interior boundaries

Boundary Condition | Highly Conductive Layer | Clzme1:

-Boundary sources and constraint:

Library coefficient: - Load... |
Boundary condition: [Tharmal insulation

Quantity Value/Expression  Unit
9y lﬂ— wjm? Inward heat Flux

h [ Wim*k) Heat transfer coeicient
Tt s«

Description

External kemperature

Ty 273.15 K Temperature
Radiation type: Nore -
= 0 1 Surface emissivity

Ambient temperature

Tamb o K
epsilon_htgh*sigma_ WJ‘mz

Surface radiosity expression

o
Member of graup(s): 1

Sciankach

2. 3. Roz wi

Rozwi Nzywani e

Ry s 20 Ust awi e

Nzani e
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Nastnpnie zostagdg uruchomiony pr ogr am.,dtekgeratury w
na Sciankach miski. PoniUej przedstawiony zo

us al eni u ostatecznej t e mp &«irda maksygalnej gechyeratarpog3B z a ¢

sekundach)
Jomain: Temperature [K] Deformation: Displacement Ma: 373.376
I I |
. B

370

r 365

r 360

355

M
Min: 350.457
Rys. 22. Rozkgad temperatury po 3
domain: Temperature [K] Deformation: Displacement Max: 373.15
| : i | 373.15
373.15
r o 373.149
I 7373.148
373.148
373.148
Min: 373.147
Rys. 23. Ustalenie r-wnej temperatury n
2.4. Wnioski

Jak wynika z przeprowadzone] analeiS2ynmjskva jre
bardzo szybXwoekubnodajcthU ploest to spodziewany wyni
kt - ra szybko sin nagrzewa, a ponadto | ej Ponadéonk i
nal eOy zauwag0ys$in i 0O wimigek abrzeg miski, winc ¢

oparzeniem.



3Przepdgyw powietrza w r-Unych dyscy

3.5. Wprowadzenie

Celem jest badani e przepgywu w powietrza w
dyscypliny, w kt-rych do gayosiUONgama preisdkp$dgik
BadanN substancj N jest powicearze wriiehkpSi 2wid3ats
odnotowaej prfAndkoSci pigki (krNUOka) .

36.Dane wej Sci owe

Dyscyplinna [t NY R{1 21 0 [tINGkRK] 2 | (Rozviara
Tenis 251 69,72 r=6,5
t AO1 Il Y20 Y2009 58,58 r=12
Hokej 183,7 51,03 7,6x2,5
¢cSyAa @A020P806 8 50,00 r=2
Baseball 170 47,22 r=3,5
{ Al G115 g F 132 36,67 r=12
t AO] I NEOI 320 33,33 r=10

Wygenerowane siatki

M1 Tenis




1 Hokej

T Tenis stogowy




1 Baseball
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3.3 Rozwi Nzani a

i Tenis

Max: 126.494

120

180

760

40

20

Min: 0

Max: 162.84¢




1 Hokej

T Tenis stogowy



