Ekviparti¢ni teorém
Tepelné prenosy

1. zakon termodynamiky
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Kineticka teorie plynu

pruzné srazky W, => W,; => N, %mvf =N %mv_2
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? =%Z Nivi2
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tlak plynu

jednoatomovy plyn (sténa kolma napi. na 0SU X)
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zméena Vvelikosti hybnosti 1 molekuly

| = FAt = Ap, = mAv =2mo
PO narazu na sténu

1 molekula: F,At=2mo,

vSechny molekuly s rychlosti o velikosti 0; ve sméru osy X:

FAt = &SviAt 2mo, = N sat mo?
oV V
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Ekviparti¢ni teorém

W, = % mo’ = 3 KT 1-—atomova molekula
Lmo? =Lyt Tl Lmolir
2 2 7 2 2 2
: 5
2 — atomova molekula W, = > KT

3 a vice — atomova molekula nelinearni W, =3KkT

5
3 a vice — atomova molekula linearni W, = > KT

1 S
vnitini energie idealniho plynu U =Ns > KT = > nR_T
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Tepelné procesy, prenosy tepla

tepelna energie — teplo
kondukce tepla
konvekce tepla
radiace

d W
dSdr

—coT*  Stefanuv — Boltzmanntv zakon

c=567-10°W-m~?.K™
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Kondukce
d
Q. = «Q tepelny tok
dr
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A koeficient tepelné vodivosti
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pruiez S

Kondukce
d
Q. = «Q tepelny tok
dr
Tl
I,
aQ —_]5 ar “
dr dx ) L N

A koeficient tepelné vodivosti

J — er v 7 ,
SRS ploSna hustota tepelného toku
dT
Jo=—A4—
? dx

—

Jo=—-A0radT  Fouriertv zakon
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Rovnice vedeni tepla

Cpg —AV°T =P,
ot

Cc mérna tepelna kapacita, p hustota latky

P,, hustota tepelného vykonu zdroje
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Stacionarni vedeni tepla
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prufez S

co——AVT =0

ot
VT =0 T
Q__ ,qdT
dr dx <
Q =alileg
T(x):TZE-rlx+T1
R _L tepelny R

TS odpor

RNDr. Zuzana Mala, Ph.D.

_ L plosny tepelny

"2 odpor

K611 FD CVUT

FYZ 6. 12. 2023



’(/3 d)

- -
horka lazen — — studena lazen
(Ty) N | | (Ts)

j“1 }“2
Ix

T, T

>R,

Q =21 S

RNDr. Zuzana Mala, Ph.D. K611 FD CVUT

Halliday, Resnik, Walker:
Fyzika, Prometheus, 2003

FYZ 6. 12. 2023



tepelna kapacita télesa C dQ

dT
mérna tepelna kapacita latky - _ c
m
. : Y C
molarni tepelna kapacita latky C ==
n
latka hlinik | méd’ | zlato | olovo | stiibro | zinek | rtut’ | etylal-

kohol

¢ [kJ-kgt-K-1] | 0,900 | 0,386 | 0,126 | 0,128 | 0,233 | 0,387 | 0,140 2,4

C.[J-mol*-K1]| 243 | 245 | 256 | 26,4 | 249 | 252 | 28,3 111

Dulongovo — Petitovo pravidlo
C,, =24,9 - molt-K pro kovy (pro krystalické latky)
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1. zakon termodynamiky
dQ =dU +dA
Neexistence perpetua mobile 1. druhu

Prace konana plynem

dA=Fdx = pSdx= pdV

plocha pistu .S
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tepelna kapacita pii1 konstantnim objemu

c - (dQ), _du
dT dT
tepelna kapacita pi1 konstantnim tlaku
C — (dQ)p _ du + (dA)p pV =nR T
P dT dT dT
pdV +Vdp=nR dT dp=0
C,=C, +NR,

Cop =Cuv TRy Mayerova rovnice
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S
U =§anT dU = >nR_dT Cov =R,
C (s+2)
o — Cop = > R,
CmV
plyn H, N, O, Cl, Ar CO,  vzduch

Cry [J'mol-K=] 20,48 20,76 217,22 21,06 12,68 22,99 20,76

Cpp [J-mol'*-K~] 28,87 29,08 35,60 29,28 20,89 29,34 2911

K 1,410 1,401 1,398 1,350 1,698 1,293 1,402
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Izotermicky déj T = konst

pV = konst Boyluv — Mariottuv zakon
dU =0

p D (p.")
dQ =dA= pdV

2 21 V
Q:A:J'pdV:anTj—dV:anT In -2
1 1V

1
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Izochoricky déj  V =konst

TB = konst Charlesuv zakon
dA=pdV =0
])
dQ=dU =nC_,,dT
28 e LV 2.
(p,.V,)
l)l (I)p’v’])
V =konst V

Q=AU =nC_, AT

RNDr. Zuzana Mala, Ph.D. K611 FD CVUT FYZ 6. 12.2023



Izobaricky déj

\i = konst
T

p

p = konst

(pV3)

(p, V)

pkonst%//%
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Gay — Lussacuyv zakon
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AU =nC_, AT
Q=nC_ AT
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