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Y Te rmomechanika a /elf rozcleleme

= TM * nauka o Jcep/e :
= Te;o(o (f‘ energia QI3T; merne Loolo g [3/43_7
- mozno ho ziskaval” a akumulowat” do pracovre
fa‘lkg (plyw, kvapatina  tuha lotia)
- mozno ho premenil” na fnyl druby eneryie
~ mozno ho premenit” na mechanicku joracu
~ mozno ho prevasat akumulovane’ do pracov-
V?&d' fa'llcg
- Teplota - o vonka;sim povejavom Lepla
- absolutno (éermodgmmicéal ) - T Lk]
- velatwa : L[]
éechm'OQa,
~ Termomechaniko : - Lermodanamilta < energebb&a’

- lermokinetika - prenos Lepts
(heat #ans,[ﬂj)
- Vg' 2nom Ermomechan{/cy v odbove AE
- pre stavbu spalovacich, motorov
- pre amtomahicke viadene a %’afnar/-iéu
— pre  auh-eledbronieu



2) Pewena tepla wa mechanicku pracy

EL. enevy ia — Praca Teple — PBraca
E) (4) (Q) A)
& | Ueimost: i | Teoto Q.= 0, +A

| e =
Motor | 4 & Motor- L—fp " Q'QQZ
'~ bez shal IQZ _._ 8 ’

T, | chladic
_ .>T !

-
-

Q, -~ Lepto odobrane 20 2asobnika (dodlave dlo motovn)

O, - Leplo odobrane’E;éagth:'kq chladenim (staty)
A - paa tskana

g, < | /
Termu'céa ucinnost premena [-epZa na |pracu :

QI R i

———y
=

X Q,
a) Zﬁé 13' ’Or“ l'epffﬂdd_ &(eé#m’rm a2 At /431 }00‘{"7"”
- Q= 3/' Q,=2

9 Q, sa odvadin bea vauerka do okrbia

b)  Te= (05~ 06) - paro;oeawn?' oyé&(.s

c) e = (06~0%) — }.ioluodad«.e’ spaldvac motory
Zavu: Premena tepla na pracu nemdie prebiehal™ bez chéa -

d@lﬂfa an %eomkckg . C;m 0._; T1 7T'2 =? Jta'm 'u
UCivmost™ premeny wyssia 9



3) Termodgmmicke, su'slauy

1D Sustava priestor s objemom V a povichom S
kde rebieha TD- zmena (valec spal mo-
Lova | slviva turbokompresora , cevpadts, Vé; wiemi.
'ca lepla , radia »‘or,, clowt , .. Veswnr ) = vypt-
o mna' _pracomou_tatkry .
Tzolovana_suslava : pracoma latka v suslave pocas TD- 2men
ne?miev?a, cee lanicu sustavy S neprebieba ani wé;_
mena tepla (ohrev,chladenie) wmedzi pracowmou tat-
kou a okrtim.

s - huanaa .vu'.s#ama K dlokong le

4

tepelune rzofovana

nepre bie ha ug'mena
Usawreta sustava : @3 .
- lvanicou moze Wnedm'dAa#’ ée,ofo , nie véalk pmcowoa/
21073

Q)
@ - su vfel—ka lellsc; Lu‘ved' fa'tfa : 2a'soém'éa ’Va/ce SM jon'
expan 20’ atbo leom presir ; chbodenie @ Ohvev

vochicov a &Zd#ram‘dv?ua pruém/,



Otvorena TD suslava :

- hranicru pr(oha'aﬁ:f /:e;ofa’ [ p/acomal Catla
m Y

IRITYp —t T- turbing
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Vsfup / Mm/ @z | 2 1 )

) A ) i )

vy shup
/sQ - @,-Q, "1 .
/ I/
“odlwedene leplo lolo
Uy,lf,um vaveho priestony
Pri Iepefm(} bilanci  musime voz& soval= medy, @ o

V ew@rg&h’ob?' l-ev'mod? viamilee. su hbme @
L

Va&c spa/évaal&o mo+ova V m'mh' }»édl'l?' T)D emewg
/

povazovat™ 2a @ Vvdmer cetbovebo pracopmebo

634&4 motova veak cdlochadsa élg'mme ;ﬂaé'my
emes =2
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Pracovno\, (alha = rec;(mg ;ogé{yp = wQaZﬂ&r ;o%m/

Tdeotuy plyn =» Qbshnleia vedle; pracom Litl

- moQQuda i bmobve éody s oV/--8 al s hwoi-
nostou P= dm/all/ /

~ mecdl» hmol—némi boolwmi neposobia pr;¥22’4’lc
a odpuokise si&&

— walenialor vlastnosh su nezavisle' wa telole

Reo'\&og( peg w: K

-~ 4 - / -

_ mo%&& wea p leovrecnd vel Losi

— posba medralomove s:’(g_

— malevialove vlasinosk su' deplotne 2dwisb’

2akony TD {ormu(ajm/ yore ,‘dm'/;,g p%w, sw&?'#;'uu
h priblgeniue (h mozno poui?'l'aa' pre vealve plpcmy

4) Stavova rovnica idedlneho ;o[ynu

Stavova velicina :

Kaz’d% (TD- Sﬂsklm) - J.'el\o stav  p dawvl 1‘.ermof?z-f—

kollenam[ vebicinam:. Ak hebo Vc&'c';‘ng mie su 2aviste’
na cole po kiowe; sa ich stav olosiabol =1 staveve

| d ve&'c’mg
A /
A Stew A \ a O b b
A 1 — a—— — — Plah : Ak=Ly -2y =A -k =

ﬁélc‘ k = Ac “bc
] Stav 2 ! & V

/52 = o - - @d/;g o |

X (Ceortnr)

)



Za [{(aofne’ s{avoue, Veé'c’:'mgw e, v+, T

a) ifat. © [N/mz] = 1R (Pasca() -~ sila va /'eanNA ;o(odma

Tne jednoteq : 1HPa = 10°ps - 1N/mn"
1kPa = 103 Pﬁz

- A!—mosfem'oky' talk ( baromelm'céy'): p = 01MB = 100kfa = fatw,

lalm = 760 mm Hg = 103,325 L R = DdMPn = foud

1 Lowr = 1mm Hg’ = 123,3 Fa

01 MPL. = 10m H.O 2 odw
Teak : - absoCdl-nB, -
- V‘c&h‘w'wzg : = pretlal P (mamme#n'oéé )

— podilal : Frak (Vakuome*n'aﬁ(t/)

Fnan = ﬁ-ﬂ, =2 P, = B tBoan 2 011G

Prk =g,

Pw.ké’aqlgr : Po =Py - Prak. € (0; 011)
100 /o Va[tMMW'! : Pﬁ"Pb'PﬂL =0 = Pl = Pb éonnpq
3%, —~u— g = 000FHR =FkFa =2 p , = 0,093 MR

Po= 4kPr = 6% vakuum = jop = 0,076 MB
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Manomeler (ma ustradnom kuven)  na ;oreumah'/«, ey

(
mevin  pretlal  p, . <« 01MFB = ladw

Poboum absrfu'l-wa tal 15 = Pot Poyan = oaMB, = datm

kj memg' ob,-m :
m 3
N = %sl [‘L—'J =) l/= m. 4 [”‘)J

]
o o m3 e lcg_
o 4]
Vem.o- & [ %] G
L\oridoltové 05w Lpn’&k?‘ﬂc' mno 3540
c) T@p&DJ‘ﬁ
215K 2 (233 K)
| - i
| ‘ — —
—p = =4 -
0K ok 4 e
T § TR
| ) ‘ :
l S : e . — i
—_
-273,15° t<oc 0°C €£v0°
‘ .J_ - - ©
! - £ (1- 2%3, 15) (A
AT = at T=(27315++¢) K

= 1°%c=1K

t- teplota [°C)
T - -Lev*moda,wamioka, (absofu'lna) kpgo!ﬂ

p a V' su Junkeiry prfofva ¢
- pre p=kondt i V=lo(1+pt) p =Lv]

t=0°¢

— Pre V= ICOVI«;‘)L : P=P0(1+ﬂ>’é) Po=£’ajt=o°c

1
273,15

Pre ldM:(Vlg p@y): &«\:K’,:
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l. ! . ( 4\/ /
Vialovnna 2AaUN1 S0s ’O,/ll* o T => stavova rowica

50661 nov
R-1= RT —- pre m= 1&3 Pég'ﬂ'f
' " N m_? N.
PeanOVa konsl—anl-a : R - '_0_1:4_" [;;z. /ca } = {ZEW-LK\:
K -

L
| Ji K]
Pre l'dm(wa ‘a%,w: R = konsl. %/A(T)
Stavova roumica pre wm [l«.?j pfylﬂl/l :

M.M’:(/

L7 pV—- mRT

Podmienly platnosh sl—avove(/ rovnice pre realne olyny:

RT
P/#‘z RT =) N = —}o—-

9 at }0—?9‘ =? =) -~ toto jpre rea'(ny
plgn neplat' bbo medr wollulawm su pritas-
Uige sr‘%

by ok p->F =2 P> - b uphd (erov‘a
nemo 2e preozm'ok)dl’ Sama oo seba => m}'mena‘/
oé/'em ma'pgw / Ltoveho mofeéu% sa olr*ﬁ;'é?-u/.

=) AL o Fo— 7] pFEF —> mozno <Svl-m/0l/u,

rounicu  pou Ez’ual’% jove vealve ;o%mdq.
Napr.: v .s'pafgvacrm motorve .s'u' éfabﬁ p &( 5~16 )H%,
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5 Merna lepet ha i{f.ayoaw'/'a la Léy ((Specificke Leplo) C| %m

Def.: J,c mnozstvo lepla po/-rcéloe’ lodat™ 143 fa’/-éa Qégt

sa 2ohviala o aT=1K.

Pre Ltuhe (a'w"/%t'a Qua;oalfnal po lm jiono merve Leolr c.

'Prc E%n? .---Zobr‘fevanie. jori lkonslandnom teaku :
(oheadem’c)

o koust. = o [“egt]

- 2ohvievanie pri kon§tantaom OG/‘eme :

rakonst = Co [“Ygr]

) ohrev pvi  A4-= konsi :

s V= konst.

; .~ - OL"‘CVOM SQ 2:/95{ lc.‘weh‘olm.’
me kg T T oy evergia lath 2y 51

~ . % Ner = vysit sa
PR gia tatty = 2uysi

/Q’ [ %g]

'ée'o@o#a W%VM
allr : dq,: c,..dl;
2

& 9 = jdcy——- (%—.dT -t (T2 -Th)
1 1 ak Cp = konst.
Pre wm EL—QJ

dQ= molgr = m.cr.dT
L Q= mq = mo(L-1) [3]

M. chawe batbu  zohpiad™ &~ aT = To-Ty [K] . musime

noky lally dodet” @[3 lypta L
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b) Ohvey 44l konsl. 4€ekee p:éom%[.

Llalk : 'o— 3 = konsd [Pa

= prvoddom lepla g sa 04»7:4

V//f// I/ 47Y,
-1t V.G--'.:'L"/.wm‘ﬁ? M=1lcg &\Ma ~ aT= l/< a

& . P"l(On :
Py A AT= 1K VJ kona'sa wechanicka ,omca
4'—.3; Co poloa LY lljmo'lg s tiazoveu
sile, G [N]

g = G dT  dQ= m.cp.dT @ =m.g.aT

Latka sa okyL' Lok ato pri A= konst , at va-
vyse Sa vykona pmm

d % = Cp 70y

Péa Ha«/erova rovnica :

Da&(]‘ W&W f«az{/ca'(ng zakow
9_‘; = 2 - Poissonowa

Cy- konstanta
K= 1 - fore o!voda#émoue, V%"H (Hz, Dz, Ne, veoluch)

=13 - fove lrod'ak’move’ ”Zﬁ”é
H=16 -~ pre /&dnmlo'moz/c’ P%’”;’

- 4 ‘
K sa 2'1‘511'(4'5 Wf/m&%lﬂzﬂe a Ul/ahd 549

vV '/-Crmof-al Z-l'l(a'{l/lyc& -/—ﬂéa/b%
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Priklad

e ———

Aké MWOESlVO Lep(’a Q=12 4Lteba olodat™ el ohrevow,

na zohviake wmedemeho vodica d/z‘éﬁ l=Iuw ; priewses
° /

o~ 4at= 10¢.

- 3% Yyg ;= 8930 g/’

Riesenie : ,
- . oM
Q= M- GC“.Aéxp-V-cCu.Af =8?30 T"1' 3'?750

d= 10wmw /

Dane F : Ca'

W = 1328, 4 L3 — pri A= leon & /
(6«, HW : Cpalpz Cw)

' cao sa vodic olfrc/‘& , ak geho lew/“f;’ V‘ﬂ:ow

2a
g Pu= RI® = qoow ? (bes odvedu lple olr otrba)
I O P O
‘P.E— :'E =) aT-= "Pe— .o 3,?400/
Prillad :
m= 1kg veduchu zohrievame : aj o= konst, & y-gkmg,[/

KO[ICO vat veba dodat™ viac lepla pr p= éous'l-/ ak

Cp = 1“’/[(9!( ) Cv-=0,?k3/L;z,

QI.C\;&V)I‘C : xg Q’f. = 44 A’Vﬂl" viac PVC p = Lan.ﬂ
Cr

Herm' l—epfo ako ﬁunkbfa [—ep/ﬂy :

CP = a+ bt Co= a'+ b‘-l:

(vid” éaéadg a 9rﬂfg)
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8. Tabufky a diagramy

/‘/ \‘\
Fyzikdlne paramatre technlckych plynov pri tlaku Tabulka 1
OMa teplote D" '
_ Chem. Mélovd | Mern& |Plynové %:znéptf_’;lg
EORN £l 30 B ki e o
_ M 0 b o5l R °v... . R
kg/knol | kg/m® | J/xg K kJ/kg K_
Acetylén C H, |[26,036 | 1,171 319,60 | 1,529 | 1,323| 1,23
Argon . Ar 39,944 | 1,784 | 208,49 | 0,532 0,316 1,67
‘ Benzol CeHg | 785108 | 3,550 444,08 | 1,252 1,137| 1,10
%J Epavok NHq 17,032 | 0,771 488,27 | 2,056 1,555 1,32
Dusik : 1, 28,016 | 1,250 296,75 | 1,038 0,739| 1,40
Etén { coHg | 30,068 1,356 | 276,65 | 1,645 1,348| 1,22
Etylén - C,H, |28,052 | 1,260 296,65 | 1,474 1,181 1,25
Hélium He 4,003 | 0,178 |2 079,00 | 5,234 3,202| 1,66
Chlor c1, |70,914 | 3,214 117,38 | 0,502 | 0,375| 1,34
Chlorovodik HC1 | 36,465 | 1,639 228,00 | 0,812 | 0,573| 1,42
Kysl.siri¥ity | SO, 64,060 | 2,927 129,84 | 0,632 0,498 1,27
Kysl. uhligity | CO, | 44,010 | 1,977 188,97 | 0,821 0,628 1,31
Kysl. uholnaty | CO 28,010 | 1,250 297,04 | 1,043 0,743 | 1,40
_515255_ 0, 32,000 | 1,429 259,88 | 0,917 | 0,657 1,40
Matdn CH, 16,042 | 0,717 |- 518,77 | 2,173 1,675| 1,30
Neon Ne 20,183 | 0,899 404,00 | 1,030 0,619 1,66
Propén C,Hg 44,094 | 2,019 183,78 | 1,507 1,310 1,15
Sirovodik HyS | 34,080 | 1,538 241,24 | 1,105 0,850 1,30
Vodik H, 2,016 | 0,089 9|4 128,60 | 14,235 | 10,111 1,41
Vodnéd para Hy0 18,016 |(0,804) 461‘,60 1,855 1,390} 1,33
Vzduch 0,+N, | 28,966 | 1,293 288,00 | 1,005 0,714 1,40
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Fyzikélne parametre technickjch plynov a ' Tabulka

Bod Vjp,am & f’ku{“ Kritické pgramtre i
Bod tope- | teplo | teplo - z

Plyn varu | nia . 17 'tffe ty Py vk.1(_)3

% - °% | xd/kg | kd/keg % MPa Am3‘/k'g

Acetylén - 83,6 - 81,5 829,0| 96,30+ 35,9 0,634 5 | 4,33

Argon =185,9| -189,3 157,4 | 29,30 =122,4 | 4,864 1 1,92
Benzol +80,0| + 5,45| - 386,8| 127,28 | +288,5 | 4,864 0 | 3,29

Cpavok - 33,4| - 77,7 | 1 372,0 339,14 | +132,4 [11,297 3 4,25

" Dustk <195,8 | -210,0 199,2 | 25,75 | -147,1| 3,393 1 | 3,22

Etén - 89,0| -183,2 489,0 | 92,95 | + 35,3 | 4,962 2 4,93

EBtylén =103,7 | <169,2 523,01 104,67 | + 9,5|5,138 T | 4,63

Hélium -268,9 | -271,0 | 2 093,0| 3,51| -267,9| 0,229 5 | 14,50

Chldr = 34,1| -103,0 | 259;5| 188,41 | +143,9| 7,698 2 | 1,74

Chlorovodfk |- 85,0| -115,5 |  444,0| 56,10| + 51,4| 8,414 1 | 1,64

Kysl.uhli&iy [ - 10,0 = 75,7 | ~ 402,0| 116,81 | +157,5| 7,884 5 | 1,91
Kysl.uhli&%ty | = 78,4 - 56,6 574,0 | 184,22 | + 31,0 7,404 0 | 2,14

~ Kysl.uholna | =191,5 | =205, 1 216,0| 30,14| -140,2| 3,501 0 | 3,32

‘Kyslik | -183,0| -218,8 |- 213,5| 13,82 -118,2| 5,040 6 | 2,33

" Metdn -161,4| -182,6 506,2| 58,61| - 82,9| 4,643 4| 6,17

Neon -246,1| -248,6 104,6 | 16,74 | =228,7| 2,759 55| 2,07

Propén -~ 42,2] -187,1 426,0| T79,97| + 96,8| 4,256 1 | 4,42

Sirovod{ik - 60,5| - 85,5 549,0| 69,50| +100,4| 9,017 2 -

- Vodik -252,8| -259,2 460,5| 58,19 -239,9| 1,294 0 | 32,27

[Voand pera| |+100,0] 0,0 333,95| +374,2/22,045 3 | 3,04
Vzduch | -192,2| -213,0 | 196,7| | -140,7| 3,765 7 | 3,23 |
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' Méfhé_tgpelﬂé kapacity plynov v zévislosti ,

od teplotg c=a+bt v rozmsdzi teplét Téburka .
0 - 1000 !
G “cp'= a + bt »c; +a’+ bt
“Plym ” :
Loregx] Lomex]
0, cp =j920,oo + 0;213‘4 Ty , év = 652,72 + 6,254‘4<5 t
lnzi : ,1?P =1 oz;,bo + 0,171 0 .t o, = 7?8,90 + 0,167 6.t
vzduéﬁ e, = 995,20 + 0,187 0.t 2] ik =.7ip;oo +0,187 0 . t
H, ,cp = 14 196,?9'+ 1,206 8 't ?v =vj0 07f,88 + 1,206-f » X
CH,. : .cp'= 2 235,00 + 2,959 5 . t _c§_=A1‘7o9,60 + 2,974 ot
. co e gp = 1 o3o,oo'+_o,194 G 5§ gY'= izo,zz + 6,191 5 .t
© €O, €, = 873,46 + 0,460,0 . t ¢y = 684;62‘+ 0,459 8'. t
HZQ'V oo = ] 833,00 + 0,622 0 . t | 'ev = 1]373,29 * 0,585 5.t
S0, oy =.§31,36 +0,3108 . ¢ , = 501,58 ; 0,31018.. ¢
HyS e, = 9é9,79 v 0,453 5 .t c, =‘742,52 +0,456 6 . t
NH3 g, & 2:07é,66 + 1,630 1 . t Ll

t
cl,? =
o2

Stredné merné teplo plynov v rozmedzi tepldt
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V&hrevnosf tuhych.a kvapalnych paliv

Tabulka 6
| LR T
Tuhé palivo Vyhrev2$sf Kvapalné palivo threvg?sf
kJ.kg o ; kJ.kg
Brikety z &ierneh Alkohol 26 796
uhlia e 26 795
Cierne uhlie : Benzin 42.035
Ostrava 23 TN
ierne uhlise 18 673 Benzén 40 403
Kladno ? ‘
Hnedé uhlise Petrole j 39 775
Most 16 580
Hnedé uhlie ‘ Plyn,
Handlové4 17 961 olej (nafta) 41 843
Hnedé uhlig Skvapalneny
Modry Kamen 13 984 plyn 46 055
Lignit - Morava 9 546 Ropa 40 193
Lignit - Slovensko 9 253 _Olej vyhr. lahky 42 077
Antracit 31 192 Olej vyhr. taZky - 41 784
Drevo 14 2717 Hnedouholny decht 40 235
Hutnicky koks 30 103 Kamenouhol'ny decht 37 681
Plynédrensky koks 29 786 Toluén 40 528




