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2

= E &P{nmiss'\vidc‘c)c. do vnelio

- o/ owe cm(a)c PonlucQ A Jevnos que. :

-5

TU

~

W = - g ( £.de - g SRS = \/(?L-’*oo’) VI GAR (33.4)

J St
- 00 -0

everaic Pa«lawcml eﬁglnnsldJiCc U(r) de cenae C& =

= dnebelhp W neclizedo pon Owie lfor\c,c: exlemnc

9% movimenden canac g de ole POsicco N Co&l)'o pole.nciaé

(agsSocicdo & 0Owe CEAJc dislmbuic,cb Oe CMCQJCS) < (R,

Eq (39.4) : Ponm}l& C)e-(enw\\ncm G e\ enGic. po'}ev\cic\Q- ¢@elno§-{élim

anmazencdc evn QWG cenle C)islnibu(qcb de Conges tilibra



@)

e Po\r\liCuQc:/\, P/ weio die Celnico s considenan RNnocesso de

mor\ia%em de d(glmbchb de. canges €ivoes (apenas) na

pNesence do wvwneio |

’P;(K\ - \P{(r'\:\ 4 S‘Pr(ii) (%)
(40.))
Eq.(33.4) 2 - S
lbq(% _— Sv</=J(dn Sg’c(m)\/(f\.) P e d pr ()
\/cni\ficc-so_ que (vele Pg.- 4(_).!\
(o 582
Swo= Jdn 5D E (40.2)
Como D - €o€+5 > §8 - €sSEx SF
3 S =y T
L é\x/:J(dn CoSE-E 4 SP-E (40.3)
\nolc\n: cpencs © Se&u\ndo denmn (403) cssociedo Go mc-lemca
L dw = -)(C)srl C)@’(F\:\ - f‘:(ﬁ.) : W/ neclizcda pon \—'Z (40.4)

Sob C\‘)i ceejimca

& 2 LR e
Lewbnan : descniced wnecnoscopice die Q@'im‘co L vie Py .

7 -

. ceso_pondicolan: E(R): E s e 0 {polo

-

’S(Fi) = P : unii:onmcs aéalr\ico lole2

e 10 /‘2

L Eq (404) »  dw - c)’P-T::J(c)nz E-d(vP):-E-dF: (409

Compenen Eq‘,(?ﬂ.’w e -lcbe,ec (6.\)

Obs v Sec.3.93, AdWins - Eq. (40.5) obdide vie anélise ceso PQ/\J(CL)QQZU

capaci lon @ Aie @i dusan tilibra




L 0

N q)ejxcl\\es \—:g\\ G4 O

- -> -

cocne 5B s DDy 2 BalBeBDodi: o Lo 5 (F-8)

7 ()

Eg(3a) :+  §(F.D) - v (s8) - $ps

s Eq (400):  Sw =J(c)3a 3.($B) V()

B -

-~ - aelld
Covno v-(sbvr) = SR .YV + V758D

-

b Susmnbaliedon 7-(s3v) —J(dzn S8 . v

v
Teanexne = Jﬁ’ v &R dE —)(dart $D-E Rois BE:-VUV
Ae GGUsS J >
i
sy U ] ‘FL1~|
noopl o

g

&

O

tilibra




L L

Ex. . considenan upacalon plcccs PQ_cncs e pc.anche
dnee A . dislancic enlae plerecs.s L
@ dio@p’in;co;
I 1
! ; Pa) VvV
L 4 / \ ' \
L+ & 4 1t & & |
T
E=E ]
dl
T
ideic \/en\'qGCCA Eas, (%02} e (40.9)

=)

Covnddenon pNnocesso Ccnac ccPcciior\ ; Je\mns qUe

o
\U

dw = \/ng 1 ache bho . nvel reoo ‘(On-(e_ e doimce .
P, ) ~ ptd 7
pon Simz.{mc‘. E=EZ e D=z
Led de @m;sst L'S-d; C%( = ((D%)'COSTZ) = DA i QC =Q‘
S BASE ciLlindRo
L> AdD - dq
3 L \
Cowmo \/=\/+'\/-=‘(€-d€=’J((:ﬁ)('dzﬁ) = EL
- o
T voeome diCQc'lnit_o
b> dw = Vdq = (ELY(AJD) - dD-E-(LA) = VEID :
Cowmpancn Eg. (40.2)
= VE (€odE £+ dP) -
= covEJE ¢ Ed(ve) companen Eq. (40 s)
tilibra

je
T
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(5) 4nchelhs neclizedo pon _om cempo mco\néifco

e nen mac\sr\e.‘l os-la/li cc

descniceo o — mco\dwélaco -
= conivnile dipofos ma%\nél(cos «_aamenvikes (ollmces)
Cocclizedas
TN
0000 IR
° 000 i
- A
o
(‘

D/ _descniceo mccnosco'\‘:nc& 0o \maiech mco\vweflsco. e mlmes%c\nla

intnoduzin o velan mcqne.-liz_cc,cé H (R)
- iy - > = -
Hea) = Oieg Aw : Asd = 2 (44.9)
AV=o BV '
ARNY -
Mi € AV >

\- eSi o moW\QY\-lo de c);poQo
ma?)wejixca C Av

oY, Y“r\clen\'CQ desanilo

pete mcanzlilcc,cb H(ay, e possive £
(vvlnor)uﬁn:
Uu = v QA densidade supenticicl Cor\nevxles de mcgnef&z_aqcb
jH e \:;x go- " de cannenles de mcqnelichc'o
-~ Y s
L J@R) = JulA) ¢+ J¢ (R) densidede Joiad de COnnev\Je
b " cormun-lc &éélnons Q&vne%
- - - ;’ i - o
Lei Oe Amf‘o‘ma. | (Zx @) = 3 = Je+ I = Je+ VxM
Mo
- - s ;'7
L~ \7x/__‘_.ff>-M\ = J¢
\ ))o /
= A

(4LZ)
Cornpo velomaQ

tilibra
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)

- > >

(. e. Ux D(a) = de(a) v lei de Ampéna

p/_weios W\C%\néjicos

(42.\)
- -7
ouw ng-c)e_ = T¢
r .
,L Con/\w\la CO»/\QOGS Q;\mes clnc\/u T‘
vielan: &, W M+ Vanidveis R/ descnigeo Sisle\mc mcqnéliCO :
- -
e po\nlacUQm se yvneio Civean v+ M = XwmH
SUSCC’DJ.'b.' Cidede mcco)\me’l.‘:b (42.2)
< Jo VYWc-(c:Aicﬁ
_ N > - - -9
Egs. (4y.2) e (42.2) - D = /Mo [ /UOH = /Mol.l + /L/o Y W

:/U.o(ll-’xmw\‘j' 1/}-’~H

N )
~

E/,U~ s pmmecb%Q.‘dcdt Ao ‘mcjm(cQ.

a0 lo po. 423 =
Q =) =

—>__: sobne a cnma;c mco\v\él.’c@,

”Be.\f . _tnchelho nevensive? necessanio p Q_Slcbe Pecen

-7

ccvnpo maaﬂéiico 3

( coNnsicenon c'_mcmlo. ne%islzncm Q {onlc exlemnc \

. =t
T

Vi E = RT
TL ‘[_ e C induzide

[ Ra) (‘r\ gom-le e.xi e NG

4ncbc\\\o ‘(;ilo poa Vo seb Sa = JTLL;

h!

SW = v (Ist) = (R1T -&)(Ts)
= - E£T1 8t + RISt 1886 » R3%%%

1

(A B s et e\nm%ic Qibmcc)a; a-lfe(jo
: ‘/‘di\&%t Jou@e (innevensivel)
\ de/

tilibra




&y,

evn \l’dan-lichC\/\‘ R molcm‘c(?_ pomcmcoénél(w Xen> O e,

\/e/\'\-g\'cc~8a que:
Xen = G C'= cle de Conie (42.3)
¥
CO™NnO
-~ -5 s
M o= N W =¥ A - (424)
ccso PO\f\liCUQG/\-‘ deay =
H (A - o
- ) =3 \ e =
Lk M= M Vv v = wm=C KW (42.5)
|
: |
womendo de dipoQo

Mea addicn daded melmic@

Eq‘s. (42.4) e (42.5) : QO{\)CC,O'C? Je es(cc)o,

nolan

co o po. 42 —>
¢) O =

tilibra




@3),

vodan: Swe:=15¢ + dnehelho neclizedo pe Ce -‘fovw-le_ o demiie,

conindnic e { tndozide - me@ic necessonie

-y

p/ eslche @ecen ccvapo © : (43.4)

\/miq‘r\'c;c-se. que, p/ vme densidede de coonev\-{e Je(a) (vele pa. 43.3)

AJ O -

Eq (43.) => Swn = Sw/ - J(cf; sK. I¢ (43.2)

que pode sen ﬁeescm-lc ComMD

Sw = J(cf‘n 1S (43.3)

Conng B = ]Mo(l:;*;;\‘) = éé’—/kko(%\j’*ga)

P 2 -y -2 -

L SWwWo= )(c)gn /Mo H-SwW /Mo {-S™ (43.4)
nolan 1 cpewnes 0O Se&undo "Ie/\mo (43.4) gssociedo co \rﬂc~(em‘oQ
(42 {.dix 1
b Jdw s d a e Hodr © W neeCizedo poa I (43.5)

Sob mclejﬂcQ

mcg)‘ne’l\‘co ow mcg\nelizcdn.

Ohs. Eq (43.9) + ov ¢/ Seens end 50@;«»8@/\

e Ze_mcns\-é3

buwt # Adwins \

tilibra
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s QCchﬂa%. tas. (43 2) e (42.3) =

NePOUSO e {\Onv“nc {axc~

oY cimemil o T wews

16 - 1 (028 1 {d2 ($uR) =1 P HN
JS ~J5 jr‘
LSUJ‘DM {(C.ie C)eg‘\nidc \‘Dch cuonve T

L> £q (433 Sw - T80 - JJ,Ec)éVSK 2 i J(dsn. Jc- SR
r
‘!‘

' {onme dixe

@

® Eq(a2.0) +  §w = J(c)zn(\?x 0y SR (43.3)
Lemnbnon o l‘c)enJ;dcde \? (_lz.x-\:fs3 = L;; \—7?x1§ - K\?xg
o Eq. (43.3) . Swe (% T (SxsRy » . ({58
JV A )
L (RxsRY.9%
R/ volume N ”Su(l:\{c,t'evxlemewlu %ACWdQ“ ‘5‘/
e dislnibuicco @ocelizede : ! L.t~ ) >0
= T rL7— rL A
dL Cor\r\QV\‘leS
Ls  Sw - Jfa% 1. (ZxSK) - J(c)% H.5B

s (7xR)

tilibra




| @, ,
¢

lewnDnon: desewnicco mcengscdpice W\clmiCQ mco\v\é&tco

ou mc%weliZCdo

v Wie \:((;1:)

-

- ccso I‘Dan{C,UQ.m‘- H(2) < |

i
-

M(A) = U ¢ \)ﬂi{onmac

_ I i {
> Eoq.(43.6) : Cjw=/u‘oC)H'\-\ (C)n.-—

pa B d(uif) = po - dR:

N

momev\lo c)_'n\la@o mﬁ%héliw lnlcﬂ mclef\icﬁ

(44.))

' COV‘(\\PCJ\C;/\ EQ‘ (232.2) ¢ \cheec (6.%)

05s Sec. 354 Adwins

PO\/\-{( Cu Qm 2

E% (40.%) nbiir)c vic cndlise Caso

s0lengide ® vwnowmendo macme.’i«cf,

Gao ~lo pa, 44.! -
() g3 =

- Capacac)ac)es Ca()_on(g’ccs ( heel Cepaci lias\,

Eqs. (29.) ¢ (320 : d8:du-dw - du- 2 Xidx (44.2)
se d: Vonicve? denwodincwmice
L e-{ cC® . g s Cepecidcede (‘chm’chg (44.3)
dat
toxe celon obsonvido pelo sisdewme devido

\»Cu(lienaqc:) \l&nic'veQ- ci

Covsidenan S\Qlamo e/ n-anaus de Cibengede oz,@,P. § cs.

como R absonvido depende daos detclhes PNOCESSO . e
{Y\JQACSSCVNJ& considencn

tilibra




e

Ex

conaidenan lor\o’m\a

Gaee Sacqcb incnsumsoQ A :cle

A
Co mpni\mev\lo cin cun—\re/\e\ncic

= I,

Ppnco nnio o Cor\no\nle. 1

% N A \/OQlcg .Gn e\ ~lomno iono'ide

i

@d.@ | e vnbpan l-\(g)): N T :(5

Z2n P
\61_1/‘5
[ . T

ideic \/e/\‘\‘f.’um zgqs. (43 3) e (44.3)

Vi {’\e_caichO pe@c .(;nle e\(le/\\nc Eo{ (43.8) 0

Jw = N1 dba dt

= NIADDB
Jt
cCom Q 4= T = NIA - NIA -> wWIA=VH
L [BRAN v
_vof2uwe loaO’(c)e

Ly Jw = VvHJIB compancn Eq. (43.3)

= Vi (/uoc)l—\ 4 /uodH>

moV HIN + ¥ d(luo\/M)

N ddwm

covnpanen Ec{. (44.\)

go JD pa. 44.2  —»
d R =

=

tilibra




@D,

Resowno = 18 Coi p sislemes sivap@es
18 Qe U e lenmos duas des van
hidnoslelico du: dd-pdy PV, T
{io sab temeds du=-da + 391 3.0, T
supenbicie du - dS .+ CdA AT
dhaiellonen do - dB 1 Ede EoT Vo
Pmcmccdnelo du = dB+ thoHdwm fuo W,m, T J

. noden apenas escelenes |

QOJO pg. 44 —
J Fo—=

tilibra




Vanicve @ Y“Odi{\iccdc.

()
S, = Cj@(}.(‘,%. . ; texe 8 ebseavido per (45.8)
dal

S Slemc devido aQ-(encc«:'o

(n-3) vivnecu@os o S0 (wn-)) vinculos

=

Obs. vm-lac,ab :

'g“- -E\(VQI‘\\‘)

p/ C)i{ene\ncicﬁ &\Lclc v (fﬁ) :

vanicvel que Penpmncnece ada

n W \'ne,xc.lc 3 d@“\«J

dx

Ex): considenan sistevne descnido Pchs vonicveis VeT,;

Cy = CE,ﬂ = d&v 1 Ccpacidcc)c le/(m\c_c G \/OQuma cle

o e

texe B ebsonvido devido wiudevce 1 dede que \/-cie,;

(45.2)
()
. = dOB8xy
dv
£x.2: Considenan sistewnc descnilo peles vanicveis ’PeT;
(N
Cez C g = d&@ ; C.CI\’:)CCidCC)Q — G pPnessco c~(e
aT
(49.3)

texe 8 cbsoavido devido wudence T dedo gue p:ele;

. Joy

de

- Como £ & uwme c\‘uc‘f\-("dco)e e.,gle\nsivc, & i\nJe/\fSQCYL(&

CJc_“(iv’\in:

c=C . Ccpcckdcda C_cQor\I{\'C.c / vnessa s (45.3)
m

" i especi -lﬁ ce tilibra



ls Cu- (v cop Ca@on(?icc (’.SI"_)O.c-’-(icc a volywme Qle,
"

-

ow calon eS‘DQ.CT(;\‘Co o volume cle

CpP = Cg C.GP. CcQonfg;cc (:’.SDQC.(-F(CG (@ PnaSScb Cle.
e, i
@fL CGQOO Q_SP@,CO’-\[\(C_Q G PneSSaB c.-le_
EK» 4= Sigle,\mc sob \;:ne.ssc'o L\ldnoﬁléliccv;
( Eqs. (220 e (33.0): d&- dU + pdv (46.1)
\hipéksc L+ Vaniaveis inde.\\oa\nc)u\les TeV
nesse c¢ccsn . J=0UCT V) =» /QQ\ dy /()_Q\ dv
>) Loty ov/y
P/ _pnolesso in{mi-lUMch.
(46.2)
> Bo (460 + dB: fO0) dT + (o (20 \dv
kaT)V \ a\/ /T
“\'Q\‘Y\OS Cl‘()e.:
CL\T/\ = Cy = JQyv = /C)A)_\ f\eecc;ca Q'«\lr\e Cep. lehmica
Jdv \ o7 Iy
[ _\nNengic i‘nle/w'\c
(46.3)
by oo Gy 2 1A {OQ\ = [Ouw) cclon QQPQ.C\'-C'CO (o} \/alc
- m Vot /ly  Lov /s '
olen Qisse “emos (e C,cg)c.cm)cde CCQOﬂC‘(?Ccl
cY . 481 - P « [O0) texe 8 cbsonvide dwido (46.4)
dv (ov/q
callencced V e oo obs
( (pnocesso isaicamico)

ﬂolan: Cowho T-—Cle = C(-;]\ k) Simiecn cclon éc-\[evw-le

tilibra




nolen qucwl\‘c)cdcs (465)

dg = [9u)\ dT1 {Pk/()ht\ \ Qo
kOV/V \ \00’}\'
S CSPQC\'-(\‘(CC?>
Co
/v sS ‘ anico (Pu.:.le),' lemos que

Cp:= JQp - e & C)-QE
ov av
<ﬂ t» Eq. (46.%) : cpdie = CudTp (P*/C)JA\\ \doe
X \ou/+/
ow Co-Ca:[p+ ATANAYHA (46.6)
= ) \Noo/v+/\or/p

ne@ccco _enlne Cpe Cu e -‘(ur\cpéﬂ ol esicc)o w.p o T

W__evn denwnos . 0 dedenmineda e;ca‘ucc,c'o de

S.e
enengic
(@)

€D) eq Oe esledo = RUS. (46.6) - c)a,-lenm'w\cc)o.

. 0/ pnocesso nevensive@ cdicSédico ((soevx-(noipaco), lemns que

¢

dg =0
N

L Eq. (4€.9) (46.7)

v

(V2

CO’/()T\ 3 /-D+/C)U~\\
\ov/ VU Uoo /v

S
T,
minopic c’_spe_c(‘({ca' cla no PNoCesSo

(de.ql(&mc_'ccq) c PDS‘IQ/\iOni)

tilibra




c

\'\it\)élesc 2 : Vanicveis (\’\C)QPEY\C)ev\vlcs P e T:

Nesse cecso * U=00eT) o V= Vipd)

p/ dale/\m} vwen CCPacic)cdcs Cceom'(iCcs & \necessGnio axpnes&a/\

Cj-& 2.y le_nmog de C)p e C)T;

Covwno d® = dJu + pdv = 1% CQei, Eq (23.3)
2 dJu - /Qu) dp & [O0) d7
(; B Lop /x \ov/p
’/ dy = /C)\/\ C)o [3 /r)\.)\ arv
o Cos 7

+€.W\OS Q\ue.

da- [ a0\ . p/ov) \dp e [ [00V 4+ o/av) )dr (47.4)
\ Loe/s \op /1)  Vovlp "Nov/p /
Ly 2 Possiveis ccpac(dc-c)ts cegom’-‘(.‘cas:
cy = S - /ag> : P/\@J)
J o op /v
< i - (472.2)
7’ C(.?T) : Co = d8p - /90 + o fav) s penntateds | Cunlve
9T lov/e " Vo lp ) ‘
G pne_ssc'o c.l:.
Eq.(‘t?-'Z) nCETD CCQOn(.‘Eccs e denvnos  Van. \‘\no)e\penc)(nles peT.
- viodan Eqs. (47.V) o (472
® ™
da : Cr dp + C;dT = g8y dp & IR dr : simiCen
dP os

c)\'{e/\e\nCicQ €><cic. &nine—lc\nlo devbnen b‘uc & ndo &

- =

g
{f.)chb Se caleide ! J{ J& : depende dedelhes do

A pnoCstO tiiibra




En lcQ\p@a.

no ten Eaq. (46.3) -~ Cu = /OO

kC)T}v

non OU‘{f\O Cecdo, Eq. (47.2) Co=(d0Y + o fav)
v < : v Cor jp T \OT/P
C‘P pode  Sen RGBSR Eienn
Cp - /Q___(\U+p\/\,\
\ or /e
Ly /‘36-{. 1 H = U+ P\/ : E\nlc Qpic ({u‘ﬂccb (o)1 c&lcdo) (48.4)
L~ Cp=/c)\~l\ y {onchmenlc sivai @en (46.3) (48.2)
Lo/,
Cowno O, p, V (Uﬂcpé.¢ Oe eslcdo
Ly H H “ 0
Eq (483 -> Ju:= JU ¢ pdV ¢+ Vdp - d& + Vdp
(48.3)
:q‘ (23.4) = d8&
A
) ﬁY\Jtcﬁ\?(c s quo\\nl;dcdc iﬂ-(enes‘:;cr\-le P/ S{S-(chs onde
1 neagoes quiwmnices;
2 pm-i.-m,Qm, R/ _paocesso isobdnico (Ap=0)
L Jdi = dBp =~ AH : ccCQon de neaced
Ex.\:considenan LT T £ e 2
| - J')Q,cge'vx-le's
7z o { //// :
[ S ST -CQUfC)’D / [zl *  quimicos
/ ,~""/ / ! !
3 =
K panede s Gd:cleﬁ(miccf/CdiabdliCcs tilibra




¢

- S(Sl&‘(\"\c \

ﬂ&cge\nlts O{u(micos | & ‘ )

7

& . . . - >
neccco Quiwmice neclizede e Pnessco ele P

5(s~le,mc Soo poeSSQ'u hic)nos{c'lic'_c,

-

Eq (46.8) + d8: dJusr pdyv > A®R: Ue-U: v polVe-Vi)

!

T, ounl es Necgcod O‘u(micc

c\pog " v
L AR = (U6 poVe) - (Oi s povi)
= e - Wi = AM : cclon cbsonvide ou @ibencde
(1 C)UK\cn_ka Neccco

SiS‘}&mc 7 x naco\ew-{cs Quiwices \2;

Neccco Quimice necl@izede ¢ volome ele 5

sisle me sob PNessey hu‘dnoslc’i;ca~

vy

£

(d63) = AR = Ug-0U: = ANO:

cclon ecbspavido ou  Qihenedo

do ncn-({ necc/cb

L> gscolhe ‘(uﬂc'c’o de_esledo 0 ou W cdepnende cowndicoes

(vineuZos) sob Si'sJﬁe.mc.‘.

’

L,

Nocessn oe &5coamev\io,

90 4o pa. 49,8 =>
[Q) AN =

Do

paocesso que envolye © aseoamaﬂfo eslccianénio de owmm

‘fQu:c)o odneves ¢ v d;spos:lwn e que POSSibi é: le

e Jnc\ﬂs {or\mo\qcb enenaic inlemn& -> _evnenanc exle/w\c

(e.a.. eneraic polencic) ou 4nebelho.

Levnbnan @ escoewn un-lo z.slccio\nafn‘o-

o
campo de velocidedes &

- -
Qe descneve -‘(‘Qu(&o e cle wo levv\Po s (Y= I(R)

\/eni\('\c_c-se olua‘- enlaﬁ\oic < LW cq‘ucv\iidade, fnlenc55cw-(e, tlllbra




Gl |

Ex.2: Sislema rJasmalo> Vonicvueis iﬂde&\)ende\nles P T, \/e\l)c pod 4?
Cono enlcgpic ¢ _Owce -{unqc’o de QSJCdo: H = l—l(p.‘() ow h=th‘D.T)
L+ p/ DOoocesso m‘im-lcsimcﬁz dh=/(abh) do s+ (A% d¥

\oe /s Lo+ /e
Eq (4832): dh~ dut pdos de - dg + gdp
b> dq:=dh-0dp
0w qu = /()h\ dyx & // O‘\C)P (49.1)
\oT/p A T /
Ly C(‘: = JQP x /()"\\ : Eo‘ (48.2)
Jr oY /p
L~ Eq. (49 3) da = CPC)T 4 //()_h\ —()’\dm (44.2)
‘ LTI A
- COow pPaNoN Eq (46.5)
@/ 0wy pNOCesSO {S0CONICD (vecle) + Cu- CJL_C{JI s B (45.2)
oT
Eq (49.2)+  CudT = CodY & / (OnY - \dp
: ' C<op /v 7 1
Ow Co-Cuo» = /Lf - /d\r\\ \/é_p\ . similen EC{ (L6 8) (4Iq.3)
= \op/t/\ o7 /s

* P/ PNocesso cdichddico - dg= o

| EC]‘.(Z\%.(Z) S Cp /C)T\
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~
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Ealncde 1~ en m%\c (Zu(do/mcssc R _‘Z.C; L oz
® pyos tncbelho  peclizedo pelo —(@u(do sob diSPosiJNO
ne en.‘.ﬂcda
by ex- Ut + Dy s + L cl v azy + _enenaic f@un’(‘)o/mcssc (50.2)
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( Scide 2 - sini@en BQ\.(SO.Z) ® (ndice 1 => 2

hipo’-icse,: 1 lacbelho ynecevico w= W neclizedo Per -(Pm’r)o
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& absonvide Peéo .(eu-’c)o
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€y-€z = W-q
ow
(HV W = (Us DyIs) - (uz s P2J2) ¢ (Yocl -2 Cs) &
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Eq.(950.2): equaGco de eaengic ps esapariando o looianeie {Qu.’c)w

1€ O, CPQ{C,CC)C a_Lmn "W "

%encﬁ, vedide pnOCessOs nevensiveis e ipnneversiveis

‘('\O\/C\meﬂle , :a‘ (s0.2)

(s1.)

w = (hy-he) 4 -‘Z.(CZE-CLz,‘) + %(ZA-ZZ.) L2 |

Ex. ' ¢scoc menlo CQu(do clneves hoce@ (nozz8le).

A o s

Sy o // // // 7/ — C2

/ .

Nesse Casoy Zy:Zez | =0 e Q20
Ly Eo. (5V.4) hy-he « L(ci-¢C3) =0
! 4
T2 z
ou C3 = CL v 2(hy-he) (51.2)

ideic t dasPos('-((w 1c2 que hiws he \/e\\'c Sec. 3.8 3, Aduins.

Ex. 2 asc.oo\menlo {Qul(“)ﬂ im:ompness(vee,

L, densidede (\3= c,ie.

N

Abes A\)@//TA?\LC A,

e

hn’pélcse‘- eS(ocanJo cc)(c‘ac'l\‘CO e

s/ claido > WOuiscoso = 0 e Q=0
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; z fe) 2 [¢]
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corna _densidede = 0O = |
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( 0w D+ locts paz =cle  £q de Rewmoull (52.1)
el ! z © VO )
Fq. (92.3) descnicco cscocmenio eslcc\‘ona}\io {Qm’c)o

i\ncompness{ve£ ;

condigpes cscocme_n-{o Qdicbc’JrCo ¢ S/ clf\\'ke

Obs. : \/e&\,"c Sec 3.8 Adins R/ oulno: exemPQoS de pnocessos

de esceam evx-lo.
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-inicicl L 3. equaqcb de eslcao de _om ac’a

covnsidencn : 1 _wmoles 6«:% Jampenclunc 1 -(:{xC;

medides 1 pnesseh R e volowne V.

\/eniq‘f(cc-se qu(’. a ﬂch(jab e.nlnn- po’ e 'P onde J = \/ !\/nQume
YL

( &SPC—CI'-{\'CO'

pode  sSen e_scmla cowo :

(|« D+ CPZ+_. ) oo expcﬂsc'o viaie@ (52.2)
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]
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X 4
< \ A % L Vele \6\'0\. o), Zcm::vf\S\Z\\
‘ N ) S
z
S ik
0
71
i Qem (po’) = A - r}cpendt lQW\P@\cJunC_ T

P=>0

\‘ndapow)e. najnmazc do %a's.

de -\(clo. Cla A POC)L Sen &Smilc Como

A= RT : R=822 T/ vwpl-uw Ql(’. wolen (52,3)
(\ Jos agses
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L Oion (pV) = aRQY equacgo de Q.Slcdo de _0owm (52.4)

p-so

acs  no Qc‘mile de heixes Pne_ssoés

“iniciel. 2+ cnenagic inlefw\c de _urn acs na_cQ.

considenan: %C:S € ci€ nadno, panedes Odicle;\w\\’ccs

—

/
1P 777777 Tl e 7

L pcm-[ icco

nolon : newmocsd de ‘D&Aliqdo ~7 ¢xRGNSCO Civne e Gdicbe’lica

do qgcs
@)

nesse ceso Q=W=:=0,

L. 1 Co: (28 v AU =Dsw=0 -> e\ne/\(%\‘c ‘w\le/\\nc COBC'S C-le

r)(mo\nle. PNOCesso

2

L, 8. AT #0 o/ expaﬂsc'o Qivune de Uum 0cS ¢

A - e_\cpef\imenjc Joule (vele Sec. 5.2, ZemnensWy p/ dQJcH’MS),'

medide [IT) P/ _PN0OCesSO di((c&@‘-
Lov/y |

(A3 Pm'\mcnio aeiv\vxclivo :

\/e/\((iccn Se [O0) -0 /&_O_\ ) (52.9)

Vov /s \op /v

e delc.\he,s: considinendo vonicveis inc)cpew(‘)ev\.(cs 1 el

Ly U= U(T.v) ¢ p/ DAOCessO in{;m-]cs&mo@:

dJo = {00\ dY + [90) dv : Eq (462
kar}‘, \Ov/f
Hipo’lwe v T = 0 R/ expc\nsc’o Cisna
vy do: (O0Y v =0 -» fOU) =0 = (= 0(T) (52.6)
\O\//* KO\/}'\‘
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pon oolno Pecdo . considencado _van indepe\ndev\-{es pe 1, devnns que

U:0T) ¢ do: {JU\ dp /gm) d7

-5 020 (52.7)

e dT:=n = do-

Qi\an

JdT:=0 evn OmMe expensco

[Eqe.(926) ¢ (523) , se

de 0w %C"S -» = Q%) Ow Ec&. (92.9)

\/emgcc—sa que (ve\gc Sec. 5.2, 2 e vncns W ps descnicc®d expem‘mur‘o)-

/A0) = fGy - U‘-U(‘D.T\ . acs _necl (52.%)
OP}'\- J
Ly Qesoma-. pnopme()cdas %G'; nec@ -
pim((‘b\/\: alky eq Ae eslcc)o
P-0
(52.9)
[O0) = () L enengic '«V\-le/w\c
kOP}T U
Ly Dclf \ %c’q idecl S\‘Slemc JcQ que
pV = nRT eq e e_slcc)o
(52.10)
e (OQ/DP)T = 0O ' enongic (nlmwc
CowWio
/A0 = /dO\ (D2 -0 ® Eq.(52)0) => U= OY)
ov/li Lopels Nov /s «
--P/, +0O
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L> nn\lcmehi(’: de(&(‘\(c‘cb %c's idecl : Sislemc JCQ Que

‘O\/= nRT eq. Ae cglcc)o

(52.1Y)

U= 0O - ﬁﬂm&&c in-femnc

. Sobne o coanceilo %c's idecld « iQec@izeqch, pode s ujf Cizedo oy

descnenen CPnOx{mchme\nlt o) C()ml;)oﬂlcmev«lo de owm %c"g sob

r)cjc envninedes cowndicges .

sobne asg ccPoc(dCdes 'ICI-\YY\.\CES' do gc% idecl ,

12 Coi o, sislenne hidooslalico v d8 : 00+ pay « Eq (44.4)

e Cyv = /OQ\ + Ea. (46.3): cep. tenmice e vo@owme oha
z KOT /‘/ T v

cowmo  U:=0(1) =-» Cy=d0 - do= Gd¥

dv

Ly A = CvIT + pdV (52.12)

cowno eq de estcoo (52.0) vElide D/ esledns de equi@ibnio

e O pﬂOCeSSO. -1am03 O|u@.

PV = aRT = pdy+ Vdp = aRAY => pdv = aQAT - Vdp

L Eq.(s2.02) + dB - (cy+n@)dT - vdp (52.33)

como Co - JQQ : Eo{ (453) Cen '4t/§‘m(cc ¢ Doessdo c.‘e_

IJv

leq (52.43) . Cop=-=CyralR &cl- idecl (52.14)
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como (=0

Eq(46.3) e (52.14) ,

Cv=Cu(CT)

e Cop=Coly

nodan - Eq. (52.3) pode sen esonide comn

d8 = CedT - vdp (52.15)
sebne PNOCeSSO iSOenlno’paco acs i0ecl,
it Nesse CosO, P/ PNOCeSSO mgmle.simcé . d0:=0
v d8 - CudY s+ pdV: 0 CvdT = -pdy
e -
d® - Cpdv -~ Vde =0 CopdT¥= Vdp
L. CJ"Q_ = - CP C)\/
P cv VvV
= ¢ Eq.(24.2)
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J J v ‘
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