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.. Przepgyw ciepga w aluminiowy

Cel |l wi czeni a.

Celem [Iwiczenia jest zbadanie zjawiska pr z
zastosowani em el eneegnot -rw fisdkuo.Ec zonych | I

Doanalizyu Uy | m&dhy g u
->Heat Transfer Module
-> General Heat Transfer

-> SteadyState Analys

New | Model Library | User Models I Open | Settings|

Space dimension: :2D -]
. Application Modes [ 4
#- || COMSOL Multiphysics T

, AC[DC Module

| Bcoustics Module

, Chemical Engineering Module
. Design Optimization Moduls

; Earth Science Module

=+ | Heat Transfer Module

. = # General Heat Transfer

& Wsteady-state analysis Description:

~# Transient analysis Heak transfer by conduction, conveckion,

m

# Bicheat Equation and radiation.
# Wealdy Compressible Navier-Stokes b
# k- Turbulence Model Skeady-state analysis in 2D.
# l-w Turbulence Model
| Electro-Thermal Inkeraction E

Dependent variables: T3

Application mode name:  htgh

Element: Lagrange - T, 1y \d [ Multiphysics ]

[ 0K, H Cancel H Help ]
Zastosowany modud



1. Geometria problemu.

B
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3
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Wymiary kubka w mm.
Zamodel owany kubekstuwwgkddanli 8mal umi ni um, z

si A w nimpgozreNcc ac owokduab ek oddaj e ciepdjo do ot
rozchodzenie sifnh ciepga.

A

2War unki brzegowe i wgaSciwoSci materi agu.

v

Wykorzystujemy r-wnanie przewodzenia ciepga:

7] (; c’iT) 4+ o (_f EJT) + a (f (LiT) y aT
— \K——— — = —\ K< q = pcy —
dx dx ay ‘ ay 0z dz { PCp art

Gdzie:

X,¥,Xx —wspodtrzedne,

k — wspdtezynnik przewodnictwa [W/m*K],
T — temperatura [K],

¢ — wewnetrzne #rédto ciepta [W/m?],

p — gestodé [kg/ m?],

¢, — pojemnosc cieplna [J/kg*K],

T — czas [s].



Do przeprowadzenia analizy wystanijakmy narysow
warunek br ze g oAhermairsdatiars o wa |
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WgaSci woSci materiagowe.



3. Mo del numeryczny (podziag na el ementy sko
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Ne= 63080
Ngo= 12859

Gdzie: Neil i czba el ement -w skoE zonych

Ndof 1 liczba stopni swobody.



4. Wyniki .

5. Whnioski.
MoUemy zauwaUyi, Ue najwincej ciepga wydo
otwarta, co moUemy zobaczyl na powyUszym rys



Il. Przepgyw cieczy przez zaw-r bezpieczec

Dokonamy analizy przepgywezwodyzep@Ezrwauchtyod s
zazwyczaj W instalacjach centralnego ogrzewa

Zawbezpiecze@Est wa

Doanalizyu Uy | m&dy g u
->Fluid dynamics
->Incompressible NavieBtokes.

%8 Model Navigator =] @ (=3

Mew | Madzl Library | User Madels | Open I Settings|

Space dimension: i2D -

J Application Modes
S~ |, COMSOL Mulkiphysics
i , Acoustics
| Convection and Diffusion
| Electromagnetics
| Fluid Dynamics
- Incompressible Navier-Stokes
L W =teady-stake analysis
‘. @ Transient analysis
| Heat Transfer
| Structural Mechanics
, PDE Modes
| Defarmed Mesh Skeady-state analysis in 2D,
| Electro-Thermal Inkeraction
| Fluid-Thermal Interaction
B |, AC/DC Module =

»

Fluid Dynamics

m

8 Description:
Incompressible isothermal Fluid Flow,

e 1O e O e O e O e OO

Dependent variables:  uwvp

Application mode name: ns

Element: Lagrange - P, P, = | Multiphysics |

[ QK ][ Cancel ][ Help ]




1. Geometria problemu.

na

Konturw e w n Raworz
Model zostag stwdruzsdmyacrjd modms teaswicez on e |
obrysu konturu w programie Aut oCAD.

2. Warunki

Parametrycieczy:
} =1000 kg/ m
d = 0*,1@*[Pa*s] przy 2C
Gdzie:

Equations

brzegowe i

d-LepkoSi
}-Giist oSi

| Subdemain Settings - Incompressible Mavier-5tokes (chns)

wgaSci woSci

dynami czna
wody

pu-Tu = 7[-pI + n{Tu + (Vu)T)] +F

Vu=10

{Subdomains: | groups |

Physics | Init I Element I |

Subdomain selzction

Group:
[] Select by group
Active in this domain

Fluid properties and sources|sinks

Library material: [

-] (]

Quantity Value/Expression Unit Description
P 1000 kajm? Density
n 9/10000 Pa-s Drynamic viscosity
Foo Nfm? Volume Force, x-dir.
Fy 0 Nfm? Valume Farce, y-dir.

0 Flow in porous media (Brinkman equations)
g 1 1 Porasity

K 1 me

Artificial Diffusion...

Permeability

Ust

[ QK ][ Cancel H Apply H Help ]

awi anie danych

Nastnpni

materi agu.

f

mat eri agowycl



Dla naszego zaworu ustawil i B&G®94nus, ot <ci ecz
oraz swobodny wylot cieczy z prawej strony.

Qutlet

Inlet
Warunki brzegowe
3. Model numeryczny (podziag na el ementy sko

Siatkn utworzyliSmy przez zgrubny podziag i

139

Reprezentacja utworzonej siatki

Ne= 3232
Ndo= 13775



4. Wyniki.

Wy ni ki przedstawimy wgpasta@aecinydWw, cmai kter yrcé
zobaczyl rozkgad ci Snienia, oraz priadkoSi ci

Suface: Velodity field [m/s] Max: 0.0337
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Suface: Pressure [Pa] Max: 0.417
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5. Whnioski.

Na ilustracjach moUna zobaczyl dwa strumieni
dociskiem a kawaremidKajSWi przepdywu jest wga
przy wylocie gNczN sifi w jeden.

Naj wi nksze ci Snienie pojawia sifi na elemenci
wprost wpgywu cieczy. @diSMda ndreo noad, edeeSipra,yl

co ciecz moUe swobodnie wypgywal. Ciekawym z
pojawigo z | ewej strony nad dociskiem, | ecz
nal elago by poSwincil dodatkowe rozwaUani a.

M. Analiza napr inUe daajog Tadwi iag Nscayncohc hsa dio ww m

Analizie poddamy najazd samochodowy, wykoUys
do wybranych napraw. Opci Nzenie przygoUywy n

Najazd samochodowy [www.tablica.pl]



Do analSmy mddyddu

-> Structural Mechanics Module

->Solid, StressStrain

->Static Analysis

‘l:' Model Mavigatar

Mew | Madel Library I User Madels | Open I Settings|

Space dimension:

E:)

, MEMS Module
| RF Modulz

L E R E R NN X ]

, Chemical Enginesring Module
| Design Optimization Module

, Earth Science Maduls

| Heat Transfer Module

- || Structural Mechanics Module
g Solid, Stress-Strain
Static analysis elasto-plastic material
Eigenfrequency analysis
Damped eigenfreguency analysis
Transient analysis
Frequency response analysis
Parametric analysis
Quasi-static analysis

m

Dependent variables:

Element:

uvwp

Application mode name: |smsld

:Lagrange - Quadr atic

Description:

Study the displacements, stresses, and
strains that results in a 30 body given
applied loads and constraints.

Linear stationary analysis, both material,
load, and constraints being constant in time.

’ Mulkiphysics ]

[ OK ][ Cancel ][ Help

)

1. Geometria problemu.

Zastosowany modud

Model najazdu stworzony w programie CATIA



2. War unk i brzegowe

Parametrynat er i ag u
E =2,1*10"[Pa]
v=0,3
) =

Gdzie:

78580 [kg/ m
E-mo dYognga
}j-gfist oSl
v-s t ®djsaona

Subdomain Settings - Solid, Stress-5Strain (smsld)

Subdomains | Groups

Material | Constraink | Load | Damping | Initial Stress and Strain I Init | Element |

Subdomain selection

-

Material settings
Library material:

Material model:

Quantity
E
v

Group:

[] select by aroup @

Active in this domain p

.Isotropic

2.1ell

p.3

1.2e-5
7850

-

Coordinate system: |Global coordinate system - |

Value/Expression

[ Use mixed U-P formulation (nearly incompressible material)

Unit Description
Pa Young's modulus
1

Poisson's ratio

1K Thermal expansion coeff.

kafm? Density

Ust awi

ani

][ Cancel H Apply H

Help ]

e

danych

materi agowyc!l

%# COMSOL Multiphysics - Geoml/Structural Mechanics Module - Solid, Stress-Strain (smsld) : [Untitled]
File Edit Options Draw Physics Mesh Solve Postprocessing Multiphysics Help

DEedal re2ei|As 3= @ PRRet Thhwoedp T

Edge Settings - Solid, Stress-Strain (smsld)

Edges | Groups Constraint | Load

Edge selection Load settings

Coordinate system: |Giohal coordinate system v |

Quantity Value/Expression Unit  Description

F, 0] Nim  Edge load (forceflength) x-dir.
&, -3000/180 Nim  Edge load (forceflength) y-dir.
F, ] Nim  Edge load (forceflength) z-dir.

BT s
Eet [elal | ‘ o p
Heemt @ | P[D
% Solid, Str 6@

® = cx

r® =

eS|l

>R A

[Z; -

Lim5e

[

Group:

[ Select by group

oK ][ Cancel ]| Apply \[ Help ]

Ust awi e

ni e

warunk-w brzegowych



War unki brzegowe: cztery stopy rampy ut wi e

do dw-ch krawndzi wspornik-w gNczcych boki.

PrzygoUyli Smy obci NUenie o wartoSci 10000 N

3. Model numeryczny (podziag na el ementy sko

Siatknin utworgyubSyypepdzieag i nastnpnie jedno

Reprezentacja utworzonej siatki

Ne=14266
Nao= 81426



4. Wyniki .

"\ COMSOL Multiphysics - Geomi /Structural Mechanics Module - Solid, Stress-Strain {smsld) : [Untitled]
File Edit Options Draw Physics Mesh Solve Postprocessing Multiphysics Help

et maiass4=2|@perRrd vahra @ ?

[ESHT=R ===

@ Subdomain: von Mises stress [Pa] Max: 8.174e5
E kR ke [ [« [ . ] v 10
E Geoml sl 8
Solid, Str &
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[untitizd] 1
Min: 1,607
Mesh consists of 14266 elements. -
Solution time: 0.0 3
Number of degrees of freedom solved for: 81426 -
(4,008, 3.565, 6.113) A5 |GRID [EQUAL |Csvs Memory: (387 | 865)
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