Modelovani proudéni s prenosem tepla

Modeling of flow with heat transfer
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Pozorujte pohyb hladiny vody. Podoba se pohybu vilasu, ktery se sklada ze dvou
pohybl. Jeden je zpusobeny hmotnosti vlasu, druhy smérem kadefri. Tedy voda
ma dva pohyby, jedna jeho ¢ast se déje diky hlavnimu proudu, druha diky
nahodnému a zpétném pohybu.
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Modelovani prenosu hmoty, hybnosti a tepla — Modeling of mass, moment and heat
skripta - textbook

Prednasky - Lectures

1) podminky absolvovani, skripta, Ansys-stazeni, kap. 1(fyz. vlastnosti), kap 2. (po str. 26), uvod/Tacoma - videa
textbooks, Ansys, chap. 1, chap. 2 (till page 26)
2) kap.2- diferen¢ni metoda, teplo-1D.xIs, typy siti, priklady siti.doc, videa dynamickych siti (uvod/blejchar/ - ppt-popis problemu, sf-dynamicka sit),
relaxace, rezidudly
chap. 2 - transmission, mesh types, relaxation, residuals
3) kap.3- kondukce, piiklad deska, deska time
chap. 3 - Conduction
4) kap.4 - laminarni proudéni, pfiklad laminarniho proudéni vody mezi deskami, OP, vypocet profilu rychlosti
chap. 4 - laminar flow, example of laminar water flow between plates, BC, calculation of velocity profile
5) kap. 5, kondukce a konvekce pii laminarnim proudéni, vyhodnoceni tepelnych veli¢in, referenéni hodnoty
chap. 5 - laminar flow, chap. 5, conduction and convection at laminar flow, evaluation of thermal variables, reference values
6) turbulence, kap. 6 — Taylorovy viry, teorie, 3D schod, vypocet, vyhodnoceni, turbul. veli¢iny, okrajové podminky pro turb. veliiny,
turbulence, chap. 6 — Taylor theory, 3D stair, calculation, evaluation, turbul. quantities, boundary conditions for turbulent variables,
7) turbulence, kap.6 - piesnost sité podle gradientu (3 vypocty na 2D schodu), RSM, LES, DNS obrazky porovnani, kap. 6.7 — tunel, obtékani valce
turbulence, chap. 6 - mesh accuracy using gradient adaptation, RSM, LES, DNS comparison, chap. 6.7 - tunnel, flow around cylinder
8) kondukce a konvekce, kap. 7 - obtékani jedné trubky, obtékani trubek do ki¥ize a za sebou, fyzikalni vlastnosti zavislé na teploté
conduction and convection, chap. 7 — flow around one tube, flow through the bundle of tubes, physical properties depending on temperature
9) vymeéniky obecné kap. 8, vyménik souproudy, protiproudy, fyzikalni vlastnosti jednoho plynu, kineticka teorie, piiklad trubkového vyméniku, spirdlovy
vyménik
exchangers generally chap. 8, co-flow, counter-flow exchanger, physical properties of gas, kinetic theory,
10) ¢asove zavislé proudéni, FFT- sin, ptiklady (uvod 3, tunel Fabian — rozb¢h single valec, dva valce, dva valce k-eps, most Tacoma — video, 4 Raj.
Teplice Dra., Karman, rez, Blejchi — dynamické sité, Zavila — hoteni v tunelu)),
time-dependent flow, examples
11) optimalizace —koleno, diplomka
optimization
12) vicefazové proudéni, fyzikalni vlastnosti smési, proudéni smési plynd, gravitace
multiphase flow, physical properties of the mixture, flow of gas mixture, gravity
13) proudeéni s kavitaci, proudéni poréznim prostiedim — aplikace dyza,
flow with cavitation, flow through porous environments - applications
14) vektorovy pocet, diskuze
vector theory, discussion



Modelovani prenosu hmoty, hybnosti a tepla — Modeling of mass, moment and heat
Navody do cviceni - Tutorials

Cviceni - Seminars

1)
2)
3)
4)
5)

6)

7)

8)

9)

prezentace CFD (www.ansys.com), trubka v trubce — Re, Pr, Nu alfa, vzorovy piiklad,

presentation of CFD (www.ansys.com), tube in tube - Re, Pr, Nu alpha, example,

Tvorba geometrie pro vedeni tepla v ty¢i (3D valec), sitovani

chap. 3.2-3.3 - creation of geometry (rectangle), meshing

Vedeni tepla v ty¢i (3D), definovani okrajovych podminek, numericky vypocet, varianty okrajovych podminek, rizné materialy

heat conduction in the rod, chap.3.4,3.5 - definition of boundary conditions, numerical solution, variants of boundary conditions, different materials
Laminarni proudéni mezi deskami (tvorba 3D geometrie-kvadr, sitovani)

laminar flow between plates without temperature and with temperature

Laminarni proudéni mezi deskami, numericky vypocet bez teploty a s teplotou

ch. 4 - geometry identical to the model of rod, gradient adaptation

Turbulentni proudéni mezi deskami bez teploty, geometrie stejna jako pro laminarni proudéni mezi deskami, turbulentni k-g, k-® modely, okrajové
podminky, vyhodnoceni proudovych a turbulentnich velicin,

turbulent flow between plates without temperature, ch. 5 - RNG model, boundary conditions, adaptations (wall functions, gradient and y +
adaptations), evaluation of current and turbulent quantities,

Pokracovani cv.6 (Turbulentni proudéni mezi deskami)

continuation of ex.6

Souproudy vyménik — tvorba 3D geometrie (trubka v trubce), sitovani, turbulentni proudéni, tenka sténa (s tloustkou - coupled), presnost sité,
vyhodnoceni zakladnich veli¢in

co-flow exchanger - formation of geometry and mesh, turbulent flow, thin wall (coupled), network accuracy, evaluation of basic quantities
Souproudy tepelny vyménik - souinitel pfestupu tepla, vyhodnoceni Nu, Pr, ztratovy soucinitel, modely turbulence

co-flow heat exchanger - heat transfer coefficient, Nu, Pr, loss coefficient, adaptation, turbulence models

10) semindrni prace

seminar work

11) semindrni prace

seminar work

12) seminarni prace

seminar work

13) seminarni prace

seminar work


http://www.ansys.com/

14) zapocet
Applied Mechanics, Erasmus, Aplikovana mechanika, Hydraulika a Pneumatika,

Zapocet - Credit Zkouska - Exam:

minimum maximum minimum maximum
test 1 5 8 1. ¢ast (first part) 10 30
test 2 5 8
Seminarni prace - Seminar work 15 19 2. Cast (second part) 16 35
Celkem - Total 25 35 Celkem - Total 26 65
CELKEM - TOTAL 51 100

Energy Engineering, Energetické stroje a zarizeni

Klasifikovany zapocet — Graded credit:

minimum maximum
test1 8 16
test 2 8 16
Seminarni prace - Seminar work 35 68

CELKEM - TOTAL 51 100
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Hypotéza o kontinuu

Pfenos, obecny matematicky model, jeho feSeni

Numerické metody fedeni, okrajové podminky

Vytvofeni geometrie, prvky sit&, konvergence a residualy, urychleni konvergence, relaxace
Vlastnosti pevnych latek a tekutin

Bezrozmérna kritéria

Pfenos tepla kondukci, okrajové podminky

PFenos hmoty a hybnosti, okrajové podminky

Kondukce a konvekce pfi laminarnim proudéni, okrajové podminky

. Nusseltovo &islo, soucinitel pfestupu tepla

. Turbulence, princip Reynoldsova stifedovani

. Okrajové podminky pro k-e turbulentni model

. Kondukce a konvekce pfi turbulentnim proudéni

. Okrajové podminky pro turbulentni proudéni s pfenosem tepla

. Pfesnost vypoctu s ohledem na kvalitu sité uvniti oblasti, u stény (y+), adaptace

. Typy vyméniku tepla

. Fyzikalni vlastnosti plynt zavislé na teploté, souproudé a protiproudé vyméniky tepla
. Casové zavislé FeSeni

. Vicefazové proudéni, mixture model

Kavitaéni model ve Fluentu

Topics for study

Continuum hypothesis

Transfer, general mathematical model, its solution

Numerical methods of solution, boundary conditions

Creating geometry, grid elements, convergence and residuals, convergence acceleration, relaxation
Properties of solids and liquids

Dimensionless criteria

Heat transfer by conduction, boundary conditions

Mass and momentum transfer, boundary conditions

Conduction and convection at laminar flow, boundary conditions

. Nusselt number, heat transfer coefficient

. Turbulence, principle of Reynolds's time averaging

. Boundary conditions for k-e turbulent model

. Conduction and convection at turbulent flow

. Boundary conditions for turbulent flow with heat transfer

. Accuracy of the calculation with regard to the mesh quality inside the area, near the wall (y+), adaptation
. Types of heat exchangers

. Temperature depending physical properties of gases, co-flow and counter-flow heat exchangers
. Time dependent solution

. Multiphase flow, mixture model

. Cavitation model in Fluent



Instalace Ansys Fluent 2019 R3 na osobnim PC — free verze, kterd pracuje bez pfipojeni na internet, omezeni — 500 000 bunék, licence je na 12 mésicl
Internet — https://www.ansys.com/academic/free-student-products

Ansys Ansys Fluent 2019 R3 installation on PC - free version that works without Internet connection, limit - 500,000 cells, license is for 12 months
Internet - https://www.ansys.com/academic/free-student-products

Discovery Live Student Discovery AIM Student ANSYS Student

Vyberte ANSYS Student
Select ANSYS Student

va Download ANSYS Student 2019 R3

ANSYS Student is our ANSYS Workbench-based bundle of ANSYS Mechanical, ANSYS CFD, ANSYS Autodyn, ANSYS SpaceClaim and ANSYS DesignXplorer, ANSYS Student is used by hundreds of thousands of

students globally. It is a great choice if your professor is already using it for your course or if you are already familiar with the ANSYS Workbench platform.

DOWNLOAD ANSYS STUDENT 2019 R3 "

For the free online simulation course from Cornell University, ANSYS Student 2019 R3 is recommended.

a Installation Steps

a System and Browser Requirements
4 Problem Size Limits

4 License Duration

« What’s Included

4 Prior Releases


https://www.ansys.com/academic/free-student-products
https://www.ansys.com/academic/free-student-products

Vyberte a stahnéte ANSYS STUDENT 2019 R3 (lze stahnout i starsi verze)

Select and download ANSYS STUDENT 2019 R3 (you can download old versiion of ANSYS)
Installation Steps — otevfit a postupovat podle ndvodu

Installation Steps - open and follow the instructions



