Termodynamickéa soustava

SkuteCny systém

> 4 et o
7 =™ X e = = ~ / *
SN \‘5\ ~ s, %
tive gradi ~ 1,
0 \ ‘-adua gradiengg I -~ * 4,,% O’G
\Q :;\3 < rature grag; < > O’é’or-o@
Q’b S heating rempe ient " "y @

: N
I buoyancy motion ..., . B % % N
/ o % heat % *
4 % transport 3 \
dehumidification, \ogic 3 : :
& desalination w!dro 9 cyc”hg b ol = A

[} Y :
4 i .-'. transformation \
[} dissolution, ' of atmosphere \
I} transport
photo- \
I synthesis .
I

menls(

fnrmau on
‘QQ
subduction|

Ine,"a' 5\ oy C-

Mantie convect\"“

buoyancy -
< “eanic crust cvf-““g
69 A ~ v‘C
70 %,
% e mperature (_:|radle‘-"“s
S, P
%,

Y

Aproximace

Surroundings

3

Boundary
Surroundings

Video Lavova lampa: https://www.youtube.com/watch?v=XwUE067Gn0g



Soustava a okrajové podminky

Oteviena soustava: probiha vyména
hmoty a energie s okolim.

Uzaviena  soustava: probiha
vymeéna energie S okolim (nikoliv hmota).
Isolovana soustava: neprobiha
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P Od m Iln ky (Matematicky: okrajove proménné)

*Konstantni nebo variabilni: teplota, tlak, objem, latkove
mnozstvi, ...(najdéte vhodné konkrétni ptipady)

*Popiste fazovy stav a okrajoveé podminky: vzorek pro
metalografii, vzorek slitiny v ampuli pod vakuem, voda v
kadince, voda v sklenéné lahvi, mrak, péna, Zivy organismus,
difizni par, elektrochemicky ¢lanek, ...)

eZavér: pro popis objektl a simulace jejich chovani nutno

pouzivat aproximace.
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The Absolute (Kelvin) Temperature Scale

The absolute (Kelvin) temperature
scale is based on fixing T of the triple
point for water (a specific T = 273.16
K and P = 611.73 Pa where water can
coexist in the solid, liquid, and gas
phases in equilibrium).
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Viceslozkova soustava

A lava lamp is made by mixing alcohol and water
and mineral oil and dyes (barvivo), combining
each separately. By mixing water and alcohol in
the correct proportions, the mineral oil can be

made to float. The correct ratio is about six parts
90% isopropyl alcohol to 13 parts of 70%
Isopropyl alcohol. Dyes, salt, etc. are then mixed
Into the water phase, and the oils and waxes
(vosky) are added to the second liquid.

Toky tepla, zména hustoty ohfevem

Popiste slozeni: celkové slozeni, fazové slozeni,
slozeni koexistujicich fazi, miizkové sloZeni.
Riizné zpusoby vyjadieni: molarni zlomky
(temodynamika), wt % (inzenyrstvi), at. %
(fyzikove), obj. % (), hm. % ( ).

Read more: http://www.madehow.com/Volume-4/Lava-Lamp.html#ixzz41L.S5q6d9l



Nomenklatura koexistence fazi

Struktura (mikrostruktura):
Soustava -separované faze (I1+l, I+g)
Pex=Pp -rozptylené faze (s1+s2, v
slitinach, ale i s+I)

difuzni a ‘e v s s v 7
R st Veli¢iny urcujici konecny

faze 1 (majoritni, matrice) transport (rovnOVézny\’/) stav: T, p,
celkove slozeni)

Faze 5 Veli¢iny urcujici cestu k

konecnému stavu: ui, DI, Af,
ptvodni struktura .

Slozky (Species): jsou definovany hloubkou pohledu na
soustavu. Nejlépe je zvolit co nejveEtsi objekty, ktere se za
danych podminek dale ned¢li.



Slozka (specie)

Ternarni soustava Ca-C-O

Binarni soustava CaO-CQO2

A co prirodni
vapenec ?

A co elementarni
castice ?



Fenomenologicke popisy

Soustava (system): jednoslozkova (unary),
dvouslozkova (binary), trislozkova (ternary),
4slozky (quinary).

Faze (phase): fyzikalné homogenni Casti
soustavy oddélené fazovym rozhranim. LiSi se
strukturou usporadani slozek (species).

-plynna (gas). ,,plazma* (plasma)

-Kapalné (liquid): asociovaneé (associated),
lontoveé (ionic)

-Tuha (solid): tuhé roztoky (solid solutions),
ne-stechiometrické slou¢eniny (none
stoichiometry compounds)




Rovnovazny stav

Rovnovaha Equilibrium
Tlakova (mechanicka) pP* = PB
Teplotni (tepelnd) T® = T8
Chemicka %= Eﬂ
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Stabilita soustavy
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Rovnovaha

Thermal equilibrium

entropie dSe+dSg= 0

ﬁ’Q do
T, Tﬁ

T,>Tg

Samovolny déj — plati nerovnosti,

ktere v rovnovaze piejdou k
rovnostem

Mechanical equilibrium (at T,=1pg)
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Diskuse

Charakterizujte vybran¢ prakticke priklady

When the ball is displaced
from equilibrium . . .
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Equ

Mechanical equilibrium
dF.=0.

In classical mechanics, a particle is
in mechanical equilibrium if the net
force on that particle is zero. By
extension, a physical system made
up of many parts is in mechanical
equilibrium if the net force on each
of its individual parts is zero.[1]:45—
46[2]

ko=
18 Newtons

Net Force =
2 Newtons

|

Hibrium

Chemical equilibrium dG,=0.
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At point A, the system is in equilibrium;
therefore, Q=K and dG,=0.

https://en.wikipedia.org/wiki/Mechanical _equilibrium

defts G =+
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Chemické oscilace
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Diskuze
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