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Analiza obci NUeni a <trateysdzan e

Przeprowadzona analiza ukazuje rozktad na

1.1. Opis przedmiotu

Kr z e-gddzajmeblaz o par ci em, stuzgcy do siedzen
szkieletowej.J e s t jednym z naj starszych sprzetow i
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Rys. 1 . Krzesgo wykonane z drewna dfibowego

12.Pr zeprowadzone czynnoSci
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maksymal nego wugiecia pod wptywenowega Rlgt oz on:
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Medel Mavigator

Mew | Madel Library | User Models I Cpen | Settingsl

Space dimension: :SD -
Application Modes -
= [ COMSOL Multiphysics i
B | Acoustics
G- | Convection and Diffusion
[ | Elzctromagnetics
| Fluid Dynarnics =
G | Heat Transfer
E=h | Structural Mechanics
- # Solid, Stress-Strain
L g Satic analysis . N pescription:
b Elgenfrequency ianal'fms Study the displacements, stresses, and
""" # Transient analysis strains that resulks in a 30 body given
[l | PDE Modes applied loads and constraints,
[ | Deformed Mesh Linear stationary analysis, both material,
& | Electro-Thermal Interaction laad, and constraints being constant in time.
[ |, Fluid-Thermal Interaction -
Dependent variables:  |[uwvw
Application mode name: |sld
Element: :Lagrange - Quadratic - [ Multiphysics
[ Ok ] l Cancel ] [ Help

]

Rys. 2. Aplikacja Structural Mechanics by Solid, StressStrain
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Subdomain Settings - Solid, Stress-Strain (sld) | 2

Material | Canstraint | Load | Damping | Init | Element | Calar:

Subdomain selection Material setkings
- Library material: [ v] [ Load... ]
Quantity Value/Expression Unit Description
E [1.1e10 | P& Young's modulus
v 0.25 | 1 Paoisson's ratio
P 720 | kgfm? Density
8
[] elect by group
Active in this domain

[ K H Cancel H Apply H Help

-

Rys. 3. War unikiarmanez Ntyk anaeé er i agdu

"
Subdomain Settings - Solid, Stress-Strain (sld) | P |
Subdomains | Groups | Material | Cnnstraint| Load | Damping | Iriit I Elemant I Calar: |
Subdomain selection Load settings
- Quantity WValue/Expression Unit Description
F, o | Nfm® Body load (Force/volume) x-dir.
F? |?20*9.81 | ij3 Body load (force[valume) y-dir,
F, o | Nfm? Body load (Force/volume) z-dir.
i
Seleck by group
Active in this domain
[ Qk, ] [ Cancel ] [ Apply ] [ Help

Rys.4. Warunki pokziNNkeomwee poczNt kowe
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Boundary Settings - Solid, Stress-Strain (sld)

Boundaries Constraint L.;;.adl

Boundary selection Constraint settings
73 - Constraint Value/Expression Unit Description
74 .
e i@ Standard naotation
L '
m
:2 = By 0
_ R, 0 "
a1 Sl
Group: (") General notation, Hu=R
[] Select by group = Edit... 1
[ Intericr boundaries g Edit... b

Caonstraint x-dir,
Constraint y-dir,

Constraink z-dir,

H Makrix

R Weckar

QK H Cancel ][ Apply ][ Help

Rys.5. Warunki brzegowei ut wi er dzeni e punkt

Rys. 6. Warunki brzegowei miejscautwierdzenia

w
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Boundary Settings - Solid, Stress-Strain (sld) 22

Boundaries | Groups | | Canstraint | Load | |
Boundary selection Load settings

29 - Quantity Value/Expression Unit Description
30

- F, ] ijz Face load (Force/area) x-dir.
- — Fy 200 Njm? Face load (Force/area) y-dir.

33 F, 0 l'..u'm2 Face load (force/area) z-dir.
a4

36
37 i
Group:

[7] select by group

[] Interior boundaries

Rys.7. Warunki brzegowei wart oSi si gy obci NUaj Ncej

Rys.8. Warunki brzegowei mi ej sce zadania obci NUeni a



Rys.9 Wy gener owana siatka el ement-w sko& zonych w

1.2. Wyniki i wnioski

Slice: von Mises stress [Pa] Subdomain: von Mises stress [MPa] Max: 5.86524
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Slice: von Mises stress [Pa] Subdomain: Total displacement [mm] Max: 5.86524
O I I C x10*
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Min: 7.647

Rys.11.Mi ej sce wystnpowania ugincia i jego
Na podstawie przeprowadzonej analizy stat
COMSOL MULTI PHYSI CS 3.4 zauwazy¢ mozna n
naj wi ekszeWynsppgjegazeonnea. pod siedziski.d&Nam i w
rysunku 11 zauwazy¢ mozna, zZe wartosc¢ ugi ec
od miejsca utwierdzeni a. Nie widaé¢ jednak

zadane zbyt mate obcigzenie.



1.Analizawy mi any ciepga W rurze W
otulinie ze styropianu

Przeprowadzona analiza ukazuje rozktad t e
przeptywa medium o temperaturze 373 K.
2.1. Opis przedmiotu

Rura - element konstrukcyjny oprzekroju poprzecznynz wy k | e w kszta
pierscienia i Zznacznej dtugosci . Rury sg st
gazow |l ub jako el ementy do budowy maszyn i i
budowl anych. Wy k ogtal, 2 e | ,imetagligkolobowyEh betay z e | bet u
tworzyw sztucznych (nppolietyleny polichlorku winyly) . Mogag stanowi ¢ tak
dla prowadzonych przewoddéw el ektrycznych. S
ostonach termicznych tzw. rury termoizol owan

Rys. 12. Rura z PVC w otulinie styropianowej

Wymiarowanie

Dtugos$¢ rury: 5 m
Srednica rury: 0,2 m
Grubos¢ Scianki rury: 0,008 m

Grubos¢ otuliny: 0,03 m

Rys. 13. Rysunek geometryczny rury z PVC w otulinie styropianowe;j
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Heat Transfer by Conductiofiroddana analizie rura wykonana jest z pddidtu winylu

powi erzchni owe @85 Wim*K.e ] mowa

temperé8Kui enadagrzewa badany obi ekt
Proces wymiany ciepta zachodzit w czasi
sekund.

rMcn-deI Mavigator %]

Mew | Model Library | User Models | Open I SE:ttingsl

Space dimensian: 3D

=

Application Modes

| COMSOL Multiphysics
-- | Acoustics
-- , Convection and Diffusion
-- | Electromagnetics
-- | Fluid Dynarmics
B | Heat Transfer

[+ # Convection and Conduction
= # Conduction
i 48 Steady-state analysis

m

Heat Transfer

Descripkion:

o Heat transfer through conduction with heat
" . Structural Mechanics Flux, convective, and temperature boundary
-y PDE Modes conditions.
[ |, Deformed Mesh
[ | Electro-Thermal Inkeraction Transient analysis in 3D.
- | Fluid-Thermal Interaction =

Dependent variables: T

Application mode name: ht

Element: Lagrange - Quadratic - [ Multiphiysics ]

[ QK ] [ Cancel ] [ Help
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Rys. 14. Aplikacja Heat Transfer by Conduction
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Subdomain Settings - General Heat Transfer (htgh)

Equation
Vi{-k¥T)=0Q

T = temperature

Subdomains Conduction | Convection | Init | Element I |

Subdomain selection Thermal properties and heat sources/sinks
- Library material: PVC 1 - Load...
Quantity Value,/Expression Unit Description

(@ k (isotropic) k(TLL /KW (m* WIm-K) Thermal conduckivity

) k{anisotropic) 4000004000004 WIHMK) Thermal conductivity

P 40 kg/m®  Density
Co 1200 Ji(ka-K) Heat capacity at constant pressure
Q ] wjm®  Heat source
Opacity: .Opaque -
Group:
[ Select by group
Active in this domain
[ 2K ] [ Cancel ] [ Apply ] [ Help

Rysunek 15. War unki pwycbz-Nt knoawtee r i a g u
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Subdomain Settings - General Heat Transfer (htgh)

Equation
T(-kVT)=0Q
T = temperature

Subdomains

Subdomain selection

1 :

-

Select by group

Active in this domain

Conduction | Convection II-:I-eal Gas I Inik I Element |-C-:I-jr|

Thermal properties and heat sources/sinks

Library material: [ v] [ Load... ]

Quantity Value/Expression Unit Description

@ k(isotrapic) 0.032 WIm-K) Thermal conduckivity

) k(anisotropic) (4000004000004 W/MK) Thermal conductivity
: (ain? Densty
< 1200 Jf{ka-K) Heat capacity at constant pressure
2 B Jwir Heaksouce

[ ok

][ Cancel ][ Apply ][ Help

Rysunek 16.

-

War unki

pwoychzniNat t keorw ea § u

Subdomain Settings - General Heat Transfer (htgh) = |
Equation
v{(kvT)=0Q
T = temperature
Subdomains | Groups | | Conduction | Convection | 1251 G== | Init | Element | Color |
Subdomain selection Initial walue
- T(tg) [293 | K Temperature
Select by group
Active in this domain
l [o]'s ] l Cancel ] [ Apply ] [ Help ]
Rysunekl7. War unki ptoecmmiNe rkaotwer a

poczNt kowa



Rys.18 Mi ej sce wustanowionych warunk-w brzegow

r '
Boundary Settings - General Heat Transfer (htgh) | 2 |

Equation
n{-k¥T) =gy +hiT, .- T)
Boundaries Boundary Caondition | Highly Conductive Layer IEIement IC:::Ic:r|

Boundary selection Boundary sources and constraints

5 i Library coefficient: [ v] [ Load... ]

7 o

o Boundary condition: [Heat = - ]
Quantity Value /Expression Unit Description

10 g o | Wim?  Inward heat Flux

i; h |20 | wj{m?.K) Heat transFer coefficient

3 Tk 363 | K External temperature

14 Ta [273.15 | K Temperature

13 Radiation type: [hkme - ]

16 57

E o | 1 Surface emissivity
T b o | K Ambient temper ature

—

Sl T |epsilnn_htgh*sigmaJ '|.|'|.|f|rm2 surface radiosity expression
Inkerior boundaries Member of group(s): | | 1

ok | [ cancel [[ Apply || rel |
e o

Rys.19.Par ametry warunk-w brzegowych



Rys.20Wy gener owana siatka el ement -w sko@& zonych v

2.2.Wyniki i wnioski

Subdomain: Temperature [K] Max: 350.346
4 | 1, | 2 350

»
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Rys.21LRozk@gad temperatury w rurze
Anali zujac otrzymane wyni ki, mozna stwierdz
odpowi edni ej grubosci dobrze izoluje ciecz
temperatury mozrnoaz k2 aaalb steernmpoewaaét ur y na pr zekr
stwierdzi ¢, iz ze zwiekszeniem il osci el emi

obliczen.



2Analiza wpgywu bagaUni ka dac|
sifn powietrza opgywaj Ncego s

1. Wst ep

Do analizy przyjety zostat model samochod
bagazni k egotypuKwynsstrakcja bagaznika jest ko
przy projektowaniu ktor ej l'iczyty sie wzgl
mni ejszym stopniu | ub nawet wcalBeytaonaloi zow

powodem wybrani a pdjadnd e it elgaog anordield a.

Badanie obej mowadvphegdvai ¢ ugdhmudé woaviiee r za dl
poruszaj gcego25m/es zc zpGkhefdvkoekdoidaas normalnych, bez
wiatru w trzech przypadkach:

a. Samochdéd bez bagazni ka
b. Samocho6éd zmbagazni ki e
C. Samochdéd z laizkez ni ki em i

Cisnienie atmosferyczne wynosi 1000HPa

Doanalizypr z e pwhyykwour zy st any zosta+ modut FIl ui ¢
IncompressibléNavier Stokes- Steady- State analysis z programu COMSOL
Multiphysics 3.4

2. Przebieg symulacji

Pierwszym etapem pracupchgdéln st wor zeni e
zachowaniem odpowiednich propongjiprogramie typu CAD. Stworzony model
kolenoz aadopt owany zost at(rysdlpunpeszozgnya@® mu COMS
przestrzendr sgenul R§J arangda standamavegd mmelu

aerodynamicznego polega na otwart ej gor
wartosciag cisSnienia atmosferycznego. Dzi
przesledzi ¢ ruch powietrza ktoryzeni e | e:
tak jak na otwart ej przestrzeni optywac

zwi eksza wiarygodnosc¢ analizy.
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rysunek 1. Model samochodu bez bagazni ka

Nastepnym etapem byt o ust addmwiedeichw s ekc
par amgazuwwpwywowego. Do symulacji wykorzy:
atmosferyczne o parametrgatzedstawionych na rysunkcy§.2)

'

Subdomain Settings - Incompressible Navier-Stokes (ns) &J

Equations

pu-Vu = V-[-pl + n(Vu + (Yu) )]+ F

Vu=0
Subdomains Physics | In itI Elemeant |
Subdomain selection Fluid properties and sources/sinks
] Library material: v:
Quantity Value/Expression Unit Description
P 1.68 kg/m° Density
n 1/Re Pa-s  Dynamic viscosity
il = (o] N;mS Volume force, x-dir.
Group: - FY 0 N‘.rmS volume force, y-dir.
[ |selectby grovp | Artificial Diffusion... |
Active in this domain

[ oK H Cancel H Apply ” Help

n

rysunek 2 Subdomain Settings

Kol ejnym etapem byt o wprowadzenie warunkodow
settings’. PamaméNLEM) weys.3) i wyjscia (C
gazu wynoszgca 25m/ s, go6érna mpowi eiraz ch it @ twa
ci dnienia 100000Pa. Pozostate poms®r zchnie
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Boundary Settings - Incompressible Navier-Stokes (ns)

Equation

u= fuon

Boundaries | Groups

Boundary selection
1

Coefficients ‘C ] [

Boundary type:

Boundary conditions

Boundary condition: [Velocity

z]

Value/Expression

Quantity Unit Description

B [™5 xvelciy
b Ims yvelaciy

Gowp: |~ M/S Normal inflow velocity

Select by group
Interior boundaries

QK

— [

H Cancel H Apply H Help ]

rysunek 3—paramety wej $ci a.

g

Boundary Settings - Incompressible Navier-Stokes (ns)

Equation

u :UUn

Boundaries | Groups

Boundary selection

Select by group
Interior boundaries

Coefficients | Colar

Boundary conditions

25 - Boundary type:
26 Boundary condition: [Velocity v]
Quantity Value/Expression Unit Description
Y b ™5 xvelciy
Yo b ] yehcy
iz l:l /& narmal outflow velocity

[ o

I[ Cancel H Apply H Help

]

e ————————————————————————————————

rysunek4—par ametry wyj S$ci a.

-

Boundary Settings - Incompressible Navier-Stokes (ns)

- |

Equation

u=>0

Boundaries

Coefficients | =

Boundary selection

Boundary conditions

Boundary type:

Boundary condition:

Interior boundaries

[ ek

” Cancel H Apply H Help I

rysunek 5—-parametryp o zost at y.ch

krawedzi



Otrzymane
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Rysunek 6Przypadek ASamocho6d bez bagazni ka.
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Surface: Velocity fiekd [m/s] Arrow; Velocity fisld_Streamine: Velocity field Mac: 41603
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Rysunek 8.-sPRmoyktoald zCbagazni ki em i bagazami.
WNIOSKI

Anali zowane predkosci powietrza optywajagc
mi ej scach osiggaty podobne wartos$ci we wszys

kolejno 41.782 m/s dla pierwszego przypadku
z bagazni km/ssirh ai a4t .a6 @3 bagdzygskhn ko epr zy bagth zame
0 ok@¥%ocd w przeliczeniu na paddaeseki pozywate
predkos$¢ powietrza optywajagcego bagazni k wyn
(predkos¢ samochodu to 90km/ h)

Na rysunkach mozna zaobserwowaé¢ znaczni e
sytuacji z bagazni kRt & mwo r Fazgpgdeldprstego sameochgdu d o d
odznacza sie najbardziej tagodnym przebiegie



