TERMODYNAMIK ik

FORELASN NG |

TenTA 1%/10 -

INLAMN G 23/9 ki 1100 av 51Lv10(iOQFOJ'::"%’\1L

" Koavenhon i Ly ker
Voo rdallet Gr
Viookelied g5y

m

DEN  WEALA  cAsEn

6 Punk-}-{ormlgﬁ PC«(“Hk‘G(’
® VCT)( (l Ve kC\l" {J m Cd« VO(’E‘-F‘.‘(..{ e

. lco“n'd&mr eglbiskh medd Vc}jj arneg

clvs W, =2 ~ V,
pmhj o+t rY\ol(,[(:jlf,{nc, hoe "\ﬂ:ﬂlﬁs heten \/,( och
nomol, dyg n N, molekyler
Neow bacler At 2
— v, ' \ A \
\ ._‘Z‘b A u Zdj_ n NA
e \/
v, A+ -
o tala amc)lm'njtﬂ ciy P, = My,
A P MCoq ¢ 1y (" Ve =V ) =
~2 My, N(_w
AP = onm Ny AVE Af M= mN,
Vi M

30/¢

N

Mw{:ovfg

massan



dv
m - Qv oA
At ;‘E = s
¥ At
KFG\ELQ\ PO V‘;\jjﬁﬂ
Fu =4
A+
Tryck P - F
A
p- nM ¢
Vv
Behs vee <VES vidd T
Ez 1 gt
2 X
SO\HT\O\r‘kL\O‘rm WEar‘ E R
CEZK T kg = —
A £ MA
":n l.\/x) = C. e-—mv:‘/z kBT
Haﬁ*\j\noh fs rdc(m'n5
LA vy - kﬁ'\“ ‘ T
'F‘(v,) T ™M
P = D_E\ RTT A RT
, —\?\/ ,.i\{ m o \VJ
{ ‘Pv*; na;\'.., — ﬁ—.?
| R T
Vid jiVO"’ T ?\/h : 4 V:_é/-_i
P nR T S —— L
V. P
Lsorerm




MoOLEKYLVAXELVERKAN  OCH

KONDENSATION

-

Vil ‘(Or\&!’rf\r\"— T hWer Gos5Cn
ELL 3?(’6\'%'&} é‘ﬁﬂ'g'(b(/k J
g J
HASTIGHET ocu EART

w[\(\f*\= C t,‘mv”"z/ZkE’T

\/xe L‘m,ﬁﬂ)

\r—afl- \/! st Vx2,+ \/\ljl L Vil
v e ( 0, )
SC-,nﬁo'\fk\ne!_-cn Fse Cort n'(“&n
gts  av fv) dy
flv)= ¢ v Q"MV/L\A%T
2N VAR TR P VR
N g
Vi 2V 3k T
Mg = SV > T = | DK
1
focten & | L

P fopoctiont|

@ | deal 963

{Z N Q_e‘,ﬂ\ jo\j FV # ) lmen

@ /\n:ja /"5!'3%(‘-" i
@ Vﬁiskq

«L;Lj\.’ndc,r mcdl: FErlia) \Qo[v

V- RT
na 546('9
J'CTrr- vk

( ""k(.‘)w‘»;‘,(c < lo"‘Jx )

Vo o+ C'l v



INke EnERG L (V)

Tojra(q mo\f,kj\ﬁra %Mj\'f\

E- E ¥ E b E

"'(fﬂs\a‘{-\'on tﬁ)hhbﬂ ¥ E‘viL:.mL'bn lekbeoniskd exeitecad
kEl—r«m&\ T Erol- b E’v(g + Eal o '{bf}m%”’(bw J
u= <Ey
Monoetomar 5qs. u = <E+ran51> h “—'I—- N < VZ} =
2
| 2k T
— M 8 ’3)
2 M —2-- kBT LJIDG(_ mo[o&f\)
u-. 3
= KT
7 (Fcr mo’/ ¥ .o ks t\)l\-)
\/G\n\icj't/r\ i thfmodﬂmﬁmlkm
aV= v, -0,
U ar ow N usﬁﬂﬂfsﬁunﬁ{oq _  Lecor bacs pa sus e ks
hu;‘,c;n,(, inke 'Tf; vfkljkm vé
Sben 4«5.45 dik ~
VARMEK APACIT ET
. (2u
Cy o1 ) v

MOnoa )rbmc]r q0s
.': = ;:I_x_' - -1 -1

E_G_RSTA RUVUDSATSEN

i oslutet Sustem

a\U = 4 Q\ s AW
(\\— fl\ \H\;HSF = Ser f<|”’ e 5&51‘-1:«‘@%
Volm e T as SYyavin k@\ —

_r(“ 5js¥€frm¢"' : dQ >0
dw =0



Fiﬂir-\— ﬁng‘(iﬂj
&M 2 Q + \)\)
PRI

E:)' ‘h'“shﬁmds‘zun k‘HOﬂ&( f.

JAMV\kT
T&rmijnamEkM (TD) Leskeiver sjsi-crn i Jdmv.'k‘l'.
Om Jﬁmvik* S radec kan v meel TD ave Gra
b We Sﬂs’rf;mc} s kall LEr&qdm; Ge adt N Jdmv«\cl
T = B ey T 8
? D saqe \r‘,jol— om hue Loraqdr 'r:jf,ﬁ Sq'r 1
CoLesse, | Som jdr Mot Jc?m vik$ ar 5Fc>mlamq
Er\ fWU‘SIL:@( ?[’D(LSS 5‘(@(‘ el JC_\‘m.v’l- k‘l*
EC -ARBETE
(m{z«ms(om s/ komPrgg,_sions )
0 '; = Fex
A €X
A
Yo v
7 X
Acbele AW, = - F,dx = - P Adx-
= Poy ck\_/
W S
YEE T~ 5 Pex o\ T - Fex &V
" 8 °™ B s konstang
HO\' ot s atd ? = Pe,\ sch fat Hasen
Exponclea bdr\cl!j,\n |dnjsam+ =5
ceversi bel process
d\yeg; B P_ 2 ¥
AW, = - P AV (oe Mol )
Om  T- koostant  och  deal gas
pe RU
2
dWe, = _RT AV

\'4



. femet uhratar

iji\/ﬂ(f‘lj en

- \Ugc & maximal

e i
VEsihel process

A roveesibl
a processer Men l'ﬂanFu”q 7

I

A ~—
/ ﬁcr‘rﬁknq \jf/ﬂOm

9 reveesibel

q‘
Ja! A_b\=u£—u_=Q+w

Beor g ov
vaﬂm f

Grbd‘c PG‘
{s¢ en
Q H va ’J’GI

véq (enkeld)




30/8  em

TERMO DY NAMI K , |
Leonact Vol nj

FerELasNiNG 2

TEg MODUNIAMIKENS  FGRSTA

Hl)vuosAT;
(kap 2 E/L)
‘pc\“og AVEA Enera i ba iﬁﬁé |
;:J\t-fj- kam %) Larslr’é ras. wkan Earq omveaane las M&"C“ﬂ
0\5-\(0\ wcormﬁr i
%akjr ur‘ndf/ﬁ”
Begrepp | System
g . Arbete
2 Varme
SYSTEM.
— Sgstemgrans
, E Sjﬁ“cm ‘|‘ 535{-(’_1“{;\' ae c{g;L S00n —E
(. iy ) l. ] NN g
//i . N Non {5 Sj-d'f/mﬁra‘nsm
gransen L T
’ J an valq,s al
valme J d il WLC’[LC( {
i an vill 5.}.(’{&{ e
Ga
arbele
MEGSS A :
a\ C\PFO] : Tff;a 1’:5(5 jcﬂom
| Sli‘ll.c* | m:JS; C, jr GOSEy
fi(:\L.I,-.\‘ {ﬁ“.: S' inde
KOY\VMA-{OQ (C-l(/ﬂﬂC\ \ook) ._‘ V‘Jr'“ﬁ#cﬂ
ete  och " ;
Ack ,lr c Verme. : Pos:%\/* Yecken innebar -
b Wees  gyptemet
Arbete W (ke J)

W L) / k)
. W

>F
LJ)

Varme

o &



ARBETE
olikag foconee
%. expangion /con"'rac,;l'{m (E/c )
\loljmd{no(r 3235 ac bete :

UPPS'I'G{( bc\ra e 535{'5{1“5/‘('5 Veljm Eiﬂa@faﬁ
il 535-#(;”\ +Vqr5mHsore.q
13 el | A :
; 3
<-x A)\ dl/_
1ﬂ'\rtijf‘cﬂ‘\ 5 P dy (2 2)

L,/‘ shaft  work
teknickd ac bete

{ors Yenom _&s¥co‘jffﬂs whaa ot Kllfsra massa
och  TUhan  alf ad dre wé{-f.mvo(jmm

é\z}s‘km

EX&ﬂf&\ ; Omrérace }(-nk

T-‘,k( \off\ v \men I(rqﬁTL\/C-{'L

¢/ Flow work

\nskdulrnlnjgf L«JrS\EJJ.d‘ﬂmasrrLC'i@

M?Ps}qr NaC  massq {:érs

LNom  systemnaes
lﬂJM onc[ﬁ j \9 jrﬂnj

ﬁj av L'\\jfil-ﬁs‘ﬂ'\JO'jm

\U'Flmu: JPAX - P\_‘/__
N




E.f"\ J”‘IISJFE;qolss'\ ot het ac  en  stochet Vacs

W\{z“ﬂ(\ '1\/0: \')U(\ L+ .

(}ndr.'rjj
Ge ObU‘oc,nc(& cly chgm ‘

Ar acbete en Mstdndss fochel 7

Hﬂ?oi’ib . Arbclrc'_ o €N '[]"|'|‘f,"‘(_‘x-l‘]c{SS'lkOfIflG"r :
\Exempel 2.2 -

PooA
|\ o L\Of\sjro/ll- Tr fso*‘ﬂf‘m

3 ‘R%// koq}““ﬁf\‘l‘ P’ \ solbae

Trem—]

Om %j]:mle SCN ke, sta Mg

W, + W + W = o

— iz — 25 -3}

Stammer c;[d-?
| = 2 n- \,2 mol

T, . 293 ¢
P( = O|2 MP‘\
Y

. { }.CLC«[ qu} - n R ; ., \L,|’g(05 - lb"3

v,
Yeg® - 5? dV = gw{qus = J' -0 RT
v,

_'I’\KT: \q \/2 . -2 o0y J _._—

N
L

>
\% 221 koastand V. (sakor



Msteam |

L =3 P kuﬂsLﬁﬂ% men ved  Gc ?z 4
pY = aRT oy et
=7 P( }I| B P:L yl
= . Vl
=7 :FZ -\-}— ~P| = O’\ M'FA
W o
~BC 7 éPO\\_/ ’*PZ(\/,-_Z)- H 47 J
%
2 | ‘
5 v-UEC, =0 (0(_\_/ = O)
> W -2 OC:] 1Y q3 £ 0
Acbete  ar Nte e 47'“51‘&'00(55%(((10(—
VARME
\/Eﬁfmﬁ 'pé-F_S 6\(6{’ ‘
Vacme GC inte - sﬁi%cmgrﬁns
Cn Ejﬁf‘skoip hos S\_Lj_s"FCm(/‘-
Anl-aj T\ 7 TZ
Ha . ;-’;: o hlbs sten |
r & ‘ “\_ !\"‘%-"5 } -
s sggem S med decken
4 det Som lﬁl’hﬂar
AU -
7504
ol + %=

\‘/4"";5“" NG/ | cenhek
Q“ L 0 - Q, >0

Q\l <O ¥ U ming kar



ENERGIBALANSER

{gulﬂrq ol
Vg

vacme | edonde véj

W

=

{r}\bFP

®

s Rl vérme

“+ 6&?ans\on/(_oq¥rc« C(HOF]

Wee =

—

%+

fﬂskju#mr:jf/ ks Iﬂlﬂmhj

W
- Hlow @

@ E,ng,rj : Inre

Eﬂf.(:jl- Q = U
k(no’*s'sk E‘ﬂ({ji mut - 2
) Z
Lajﬁfaﬁ'fﬂa:j[

M32

2 .’S&lj:,'l'Cn 'd '}5 MeasSe (- kﬁ )

i

o
o
i

2

. d
@ m(m (U‘Y %;,»3%))

Tilllart

.‘.,

Lhed u
Coe l-mslrij hed U‘"/s)

|0 Smdenct -l emvendlagsfokiy

RBoctfac}
L{HUFP

®

‘]’C 'rm'g ld C-(L\ﬁk o
W

s



@ Ty ”’"_Off?) o
Z IU 1@ "L;; 432] W'\;.'n \‘\

miui;f,

U‘HOF(’

> TU*[‘*_gzl o I

1

vt lopp :
@ \f\—JHow ) 2_ (?V); bt 2 (P\/
'“|°f’f o
i
PIET e swallt U py

Ef,l(\/dmi" ot in Eérq

H- U+ py
. @,njra‘f:(
Vamlfjc«, —Yarmklaof& W

a Slulet system
Li\‘nc/’m‘sk och

(Vljg - /1\ DPP)

\Ciﬁﬁﬁﬁne’rj wtérs Uen Loar'q

J ’ . .
ﬂ(mu)29+\fus+\y

— Ec
" \iong,-lfa(-‘-]- o Aividea col m
! " 4 ﬂ:\ A :_.,7
AV - : :
;{1’ - Q + \/U ¢ - \/OEC
0 JFKS ( cmlioq ?Fdr\ +|- —7 +2
"
+, +,

A\ = - L
N
A U"v«-/‘ i‘k_ 4

AU= Q

oW, o W

Coffast

bre an fagoad, )

(2. lg>



b/. iﬂﬂcn ackumulation  alla  stochete konstaata
h den (° stea 0(\3 - stad C,“‘)

etk i H‘éo(.t ’ al U{”Ll(dd.b
. oL

{

M:n,;:._n,"l m
SR U 0 R PV e G W
0 = W‘\[H‘.nuhu* ) df w

S5

Lab AH - g™ Ty

0: *AHW%»L (_) T \)\.)j

S —

iokegecs {con b o=

2
ll
LR R
O - “Al—lm 'I“Q\ + \.A-Js
(Dlr\jfsi()n Wl(ﬁl ik v
O~ - aH
A+ 8 W (2.26)



ngra

0o Gadl o, “om IOC,((\C‘

0ch cf)cﬁm'h'oncr fr
ot &\ Qmm varden pa U och H
De Fini Honer
Cy - o U
bT & \l\'c}\ kﬂﬁs"‘ﬁnjr v
7o (a H )
P —
0T P o v tonstant P
Fe ioleal fas
V- HT)
CP: C\( 4+ K
41) . S (T ol Gr  exakt  [p-
-—-:i_ ] O(C’fﬁllj G
Jz &qu,l. b {cﬂ;ﬁ(\jﬁa;
/ och Gy P Long)ﬂm‘f"
s¢ E’/L C\P\Qe[n ef 4 E
Ok tor a
daser men  hell el i d i
L\onatt/]g&‘ko(\ subligre j“'“j
Foe Va l"s‘(c\ , mfl‘nj
3ﬂﬁ$ f5e
T . T

b

reduciuel dume ‘ ¢

L H =

A\

CPLT) AT + Vap

'

_‘\——*\ =)

=

AN - AL?\/) ~ AH- VAP o

eH C ‘pbhr“

‘i‘SkQ DC&SH

i ColT) AT
|



/9

TERMODYNAMY Nikdla  Mockoic

FORELASNING 2

P\E/FOHHOO
Forsta  huvudsalsen (H-{S)
shdet  gystom au= Q+w 2W)
.S‘L'Ctlal'H‘ ‘Hﬁdb 4l - Q -+ w3 \2— ZG)
Enjmlpt'
= u+PV
w H Go h"ﬁﬁﬂd&\[b\ﬁk%bﬂw - obtroende OV vageg
J

Q. w ’f} hlistands fun kHon e

EC- arbede
dws= - ?Ex AN
Reveesi beld
d\/\): = P G\V Lpﬁx £ P)
Varmckapa¢|‘Lo4-
2 u r oH
Cy = — = | =
! (DT )v CP { oV )1,,
V= koast O=alL
F’kms‘i‘ Qs aW= alu+ PV ) -
Awu 4+ PAU
CP > Qv

\deal jq_g . CF: C, + K Lz,él )



SPONTANA  PROCESSER

Alla processer har  en o Jrurlj b r:‘l:-l'mrjﬂ SOm
]ﬁc{ﬁr ‘}'\“ jﬂﬂ"v t-H‘
Fx
95‘5@1’ blan des
vormg  dbremg | kallaar
o 5_

du= olQ + clw . kea inke ficklas  dddta
\/!7 L)?J\ﬁ EUG(Q, e 2 .G HS

ENTROP!

Er‘\ 3?(,{» ‘f(\ ™ PFOCCSS 5\16(‘ C'HtrSOm élq{n’—i ” deﬂ C[C/l’ A

L% nnelse Fllskanol of
D{’,Jr E&-’:ﬁ der QH- G lm\{,#

Seanp Vi kace an

ikt |l 54—c:ﬂd/ P . SkC{f
Shokis sk de Bin ok o b - i

i A niflonen @n%r)F ‘ S- k_\‘; o P
S ke (pS> 5_{, S >0)

;E - & 5{)0!‘1 40-(\ PrOCf‘S-S
ISOTERM EXPAN Siop Ay 'WPEAL G Ag

0= \m0| (Mf MA‘)

Oeler  nikrotillstind

P kv
fro K™
e . (W )“*
P V. |
In P - \n?; = N, \_/\% (:itﬂa;&ba:: k:ﬁ m;:
Kl - klap -y, n gt Shecl)



T

—_— ot RT
V. KT bybec Vs 0! =y
ﬁ) 3—r.i<.—l1 +
252 R o ;_ - Rk -p) = =R - P )
Y
=R A f_fr_,
¥
ExTROPL OcH ENERGI
I \’\B ln P
Dotalek  mikeshllslead ()
antelet <ot oM Brdela 535{-0\@(/{3 it o
Vi ser o+ ) Skar  med me_rj.'r\ U
olp d S
dy >0 = = >0
De%m‘%'on Qv Jrcrrﬂodjnam sk Jrcfn{:oral‘uf, i
Ao ds
Ay
dvg =i 5
\ | &n Shabb Oi:nlﬂj o é — u ‘(\’\O‘l’f)\lafar
9‘3 sf'?/mperalruf iR
ANDRA  HUVUDSATSEN 1z « Hs)
F{“d(\ Sam L’“(‘l ek
J_ - C‘_‘Ci A S
Tody Ta
Ld's den ﬂ mak(osl:oP.f,ka— Efﬁrt.u?io‘c inHo aen
AS = d Qg
—-r
2:¢ Ws AS S d & o been bt OQ_S_’ Dg
- T

* éjm

7

WOy Ersi \o\r:l PCOCCsSer



L ite  exercis

o Mg dus Qo+ dW

2:q S rev A= ‘7_&.9
——
Rev  EC-orbete - dw- - PAV

= olu“ TG(S' PAV

H: u+ PV
A du+ PV Vdp- TdS + Velf

(deal  gas H- ulT) » g7+ w(T) =
Ve RT
7 o ” = O 1Cf)r €n i50term process LT,. konj-[')

=7 To\S‘ = \/ 0(\? (isoterom )

w OE&(C‘ ek G“J t

0S

TlEe )

\ 5 R -]

1(7)17“\.{: ‘_K‘;l“': I %y Pv-eT]
S —l |

ENTROPLANDRIN @ (oeaL aas)

('{:(‘dn ?ow(_rfo it )

a5 S(T,9,)- SUT.P) = aS,* 45,

z 2

A_SA : n‘so#f[m T T\
AS,. ?i 5 k 4P
v (“ﬁ) d¢- —?\é T

.
SR P L s a4
‘P



AS . bol:o(‘ ?: Pl

5 T T,
s . ¢ Tz
0 B J (\_y T A ) - 7 | ’_1_' , om CF’ o~

AS= AS, ﬂgf} eHersom S ar e hllsteods Euqlhon

(obervencic Gy Vcij A )

BoLTzMANNFAKTORN

Qd]iﬂjsrmdﬁ‘ 4 hc‘.‘rlcdnm\j‘

Betea ke Omﬂn\m {nﬁm (T )
S- kB \n p e pla)
A5 \
_—_— o ahe 52 S(u
du T ' :
dlap
Ay ka
LiJ:bM Cu-AY
G’Hq = ,L_,_ D{L{
SR R
\n fLM’AU)— \QP(M)z . é__y‘_
ke T
-Au/k T

?Lq—&u) = P{u) e

Seanoli kh eflbn al

QMg v ning € cwvg en
i / kT JHI 3

A J’” Hr \Jq‘(l" 5351(‘6("‘\

o
dvs saonolkhelen,  alt

t: Al jtj Gy
éE/kaT

\E‘_-JS'}CmF/? up pter

C.n(.’.-(\o)r'ﬂ

Enecging Hljanﬁ l.'jlwir )






- Q/?
[ ErMoDynaMIK Lt ok

FSRELASNING
thm’/lﬂd ”

Aﬂvﬁﬂdmnj av gﬂaj{- och 6n1LroPr' Lm[cmse,r‘

Hur eﬂak%‘v I(Cm 74

varmeelriven Wotor |

ENERGIBALANS

K_ Yren frra uccl:an,)
| gﬁrsummq k\'qe)ﬂ‘s\: | OCL\ Fojrcn Jn‘&“ (-Zﬂc{j r

o -
-7 mU)- Z 4 S TP

! (in) lil_')E(_ \&.'}
J i) k(jizx) e
dir 1. Uy py LERD
ENTROPIBALANS (EL =3.4)
| Hqssié kf\ dC(‘lﬁi‘hDr\@n FC\- €ﬂ+rc>f:f \
ds - oG |
\ o T‘ gt -;1 v & —_— s 7iAe //
\ —Ejs e CmMeo ver ‘( (i 98 jﬁq A ‘/’f
/
’A\C"\Umu‘([q'#; N f&r‘l - L:)OF'H:E)(-]- + Generere t
-/
0( _S_ ZSA - 2 b ; &
. 3 m - S omt o, Q, ‘ L
el o o 3 ’ - ;:(% " éj&n } Z:a ”S}
- < K 3:,5 | —
Y * - e
ackumuleet TP Lo orecn
ckumulerat P \""”"*th:rcérm / jfﬂaa’6=(‘
v\l_jS‘{"'-fMjrc. ns

(stkmcb kmlj
vid jrchen)



-Anudnc!nmcL
_J

@}, gﬁr aﬂabs O S\jshzm |

Bera kne éjﬁn mha  Bim. WS
Belydelse : ;éjw >0 = foclster i systemet
Soun » O = icleal, foclushfr;
_g_jm <0 = omaJ'ij, Lrjh:.— ‘mot  aade

Ly, I;E)r aH (;,'n/lc,

) 4tﬁ-f"m O”{j”C‘MISU' bdsjﬂﬁ

huvudga}rgeﬂ

da\/s 'Féf't-{_?‘,'{:rl.c\' UH:O(m(}.'rim '

utge  fran ° =
J e éjm O ; ONvéndl em%rojof Ecn’oosm
E xempe
STRYPVENTIL (EL 217 oh 3.q)
Anvénels e ot f“ejlém h’yd: eller flse
=7 i 5 AnJrCij S*&cw{j stafe  (59)
i SR g o och  Tiken has%‘j%mls dﬁdf"n)‘
th\u bﬂ(
5lrf3Pﬂ:’“'j fﬁd Ll £5 ¢4 velme
'-U'E?L ull f{)r-} arbete
Fnecqibalans O = mH —wH 7 [ brd bt
n :j 7 g Wy o = | Al = O | o iy
pya .5, m, - ™,  SEREE— foae | “
Enlrr()Fi\Oc“C‘“S \’_\9 N‘\\ S’l - W‘\asl * .Zé_jcq = 5 = m &5
i 55 e
qtér\b\fvjf ( Sde” > ()) o{:"La’:rl DFSC'(kC(Ci Oy ‘%UKJ.‘M (mj



Extrapel MUNSTYCKE

Kan  forlusken Umolu’n"caS? |
lblani m(ﬁ( UﬁL SPP_C\-&[H U‘ufomr'mi mun&*‘jc{tc_

\’/ oya nels bl.a.  for Hédéﬁma%mj

R el JPcc{olH ujfgr)rmq% 1E5'f o+t ual G
///-\ LaclustHr B (> AS= 0)
le&um bm’)

Eﬂﬁr3[ bc\\aﬂs Lha;*j’jhojtsﬁno‘(f\nj inte i{.\(e{}

O = @(\4.|+ L) n%»(m ' %__) =>

i

L Y, (EL 243)

Lk = 3+r6mﬁiﬂ3}\r\cs! Shj ‘f\c%

Exemeel |
MEDK‘()LM"QQ (ﬂﬁ‘ékﬂ Samm G SOMm %_\2 ¢ + EL ’ca{o Z, fZJ
D\j&&’rrc’)rﬂ y R
S %j/m " O\JO\(\ (amnc &) 5l(& :-j as 7
- har smne A 25" 0 k ‘l
2007 / ¥ . kj\\/c\Hﬁn (o ) c | j/"" fl

UEE%%“‘ oy Hur 5\[0( kjlm(pck'l' (’QE ) \96"\5\15?
L/, Hur  varmt bl k\lj‘t/a%ﬂ A’ |
q, AF ﬂeo“:\tjlnmjm €6HU§:+\C{" . (éjm :O> 7
¥ M,

Sfjélr&rwfx B : {mcrrﬁr‘c}r

SJjﬁLcnn A . jll""C(réiF&“f‘

O N
Aﬂ‘]‘f{j : P ko(\ S"V'Clﬂ{‘f mjm ][C,Qé,/‘hon\(','(jj = (_l H - C‘P AT



G.

Ey\e@iba\ms (betrakia et Sﬁs{cm [ _,fifjé-+)

1%

, ()
Ao D=, WY = m B+ Q,  (2)
At B () - MA“;: x MT)H; _

) in . u+
Br 0= mylly - M,

. ut . ut
MAHA - m[’SHB I O ;3?

O = H&\*AHA - Y’;ﬂﬁ &HB (3))

ot in ( U)
= dg - My ( Hf;m' H;) = m Lpg (T;_—‘-gm) -

2 26007 (4507¢) - - 314 kW
J/%ji(

B) =2 o G (T ), Cog (T ') -0

]

B

B~ T;)
my C

= T : . ~
=7 —-rx . i o ('w

A n W (L\J.
O= 0,25 ™y 55 ~m S, - e+ Sy
= ‘S_Jc/ MAA'S{A * Mgég%
Hue & AS 7 AS = S I
oY 'L'H' If‘ N -
9o @ et snild pé h& Bigiden
I ED: m (H-(H+elb))+ d
Tovar A4 G W GdT
H

ol = dQ = GdT
> dS - (dT
-~



]U+ - -
) e /....u-L
(85 Jds - fedl  f ] - ¢ /T
— o — - F (""’
4 2 |
f . e e e
S T *
AS ., 3o+ 273,15
g * Cpg ln —— s 251l T . o a0k <)/
’Tf;) 200+233 5 b'K

o - > 0
S\g&"‘m@# hQ( (}”'}’55\ {’cﬁ"us{tﬂ VC’\(%II?
Fa hyale avenblot wajlige  exenpel
Exmpd 33 (EL)
susbem | 5 Sy T T -
i‘r_‘f* (@3 T”*““ ¢ lh odh T, Gr  keosturmta | den
n S Och samme i hela 555*%@4-
dvs 1096 caclientes /
| a 2307 O i syskm C och B
Qy vaa varme Bl H
Q L VAt vacee i C
5551[@« 4 -
ny i S l:ﬂer&iba\ans Gver W
aT T,  Zgen = Q= - Q
S @ S Qe g,
55:2 W Wty QH(J___L>_
. : _ y L AT T/
= - _ &y Q. s tﬁ‘lvj—a—/
d = =+ ' 22
e b Tc, = Quf Te —Tﬂ oo
0 pga 5 %H(T‘r ) o
| {’ - ) . ;) I .
(mﬂc aoel rac sig Felen ) Entrop: gentreras  ay  fempskillaad
th'lﬂ)[” Skar med & konde AT

Eﬂ?‘fb?( goﬁCFErC\-—:" %r ’US"



K an Femperal furskillnaden

anvindas kil nagoet V‘SH”TL ?

QFP . Sﬂsh’m BC’\S\L méj\u'a# da —S—j@ﬂ:O
\_?,'&- S
\- ko v %’d M. 5up¢re¥«%kh'v Motor
‘L_JL | :; \,'93 M Znt’,r“j:‘bal&_f“/f;
Vo7 Stk s = 0 - Y
Qe \C‘ T ¢ QH < \‘Qs
=y : .
“\ysz QH = QC (!)
4x 60*(0})‘;55{[6;(\5
S ' ; :
s ™ ,(%_H_ - ,Qc, S
ol + T = v =i
W #® \ e Su‘j“é{‘&*h
=0 (5»5) o | > lf':ﬂcr (uﬂ"f)
sal a0 (1)
= Wo- Qi ()- I ) Bash  mayligh
4
Termisk vw%inqsqmc[
=y
Presteacang H pa  motor  (eller cy kel proc c:s>)
M - Wiy arbeke _ _\Us
hllfaet Varme i - QO
(viel hag fomp) =
“?r‘“. L Mekas  Gstadkomma  on  for lusthe process —7
\ < ’ uq*u“%'ﬂ]
(*. )qux h i}( (éjﬂﬂno)} - L%)s e b = 1
S He |



TERMODYNAMIK 6/

Lencard Vo]

y
FORELASNING 5 |

.—"‘_“

lema
\/Qn \ | cju t&)rrusjm inqat wCEr omvaad lmj

Vocme +—» arbete

Aﬁﬂk.m“f'&\h;l(\ (%cm\éma Cjc\c)
\férm(;fu.ms?cg\gc\n (HOJF pump (3@'@)

L4

ANGKRAFTCYKELN / RANKINCYKELN

\ Q’,‘(dn (i

.MQ““\‘“) r.,h_% '\Wf VG\'Hm dﬂjq ’ O.FIMS-} over héH‘Cz&( \
B dvs T hmee g kekpuokt for
@ atuelle trycket

high ruck

angq ellec éfqu s vakske

s
3

e
v blande } Lmbt \&jr@) Jrr\ljak
:Q(, \kﬂl"aj"kﬂ
Jucbin och pump Gr owe” komponeader EL 212
Hor  beskeivs  de th?{modﬂnem;s\ér? 35.-16"2-
TURBIN -
—_ r}ﬂ\uor_}_ +6( u{-gfijr%n[(zrj ; - _SjLCO‘Ol\Kj SJE'E
v, . g _ O
N | (%\s Enfffj} balan;  O= M W7ol L*-)s 27[, W,* Al
] ¢ - : |
. . . ) (N - .
7 i Eﬂlﬁ’o?r bq\u_rj; D= m 5 w (13 SH b é:)f»r\
h‘qw om ﬁc.ﬂlecxl( o bS7 &Y & L



\ \/crk\fjhclrcn hoe  vi Forluster
Awikelse — drin  idealt  farlopp beskrivs  medd  en
\/Wkﬂ[‘fb%‘r—go{(
A

— \/ﬁfdﬂ} mfj}s L(FF {6 ' rCf;,y) U'}( U S‘Hq r'a’?jr

fucbin s 1({0 N \Butscin b
Def
- ewueged  acbete (ucrklic}) -

'|-urbm - _
lverat  acbele  (idealt {udopF)
"W)ooy
_ \i.__)s((clt’,ﬂpr) VN Hfdeq“ Hu; - i

For idealf . SW. g9 (A 520)
Cy ut
s Pidw# i Puem,.
)
bEKXKNlM&ﬁgAMQ (ALL “5!\3)
LEV‘ \)\) ch‘ e qven  om  vi ink her

~— 5, furbin -e(fu!a‘&‘; och \;cr.Hr,né[i_ja o inke sarskift ;&{.{J)

Giver  (vaolighs LS
& J | S) . P o i P Ukt Hl’urb-'ﬂ och  ar |0t.lrsmco|{um
Q/, o eller S iy ue Yabe || (aoligact  vatkn / yvathn énga

elles G[(thr‘am U-,g;(_ E.L. app [:_1!)

b/ Deca kna Till shincer ol

icleal EXpansion

£ e ‘ ' -
PP S s bk el
‘}Q\O(}-” /0{1'0;;(,;\“,\ = H: U+

C). Dberikna \mrU.'j 6n+a1pl"dﬁclrmj meol \nf'\F Qv ngﬂf‘lﬁsﬂf”{

A H _ /Q’,(+ ( H-’L{‘F _ H Yl ( - Samma mloﬂﬁ '{@r \'o-‘-,tctH' Lom ‘JU'k“ﬁ4)

Ol/f @5: m:’SH



s | princip samma ekvabioner  som A en Hucbin
W 5 Wiae
7 , e )TP > ;;ii_ _ ‘QH'@M elecsom
T S Bhawy, oyl
\ ?(‘G\k"-‘*{«(\ I ’_\II\) F“J*x} T Igf‘-\glom
~ oft Lo sumbor
Cuykehn 0 TS - dvaqam.
=4 ot
T N
é -3 ( Sobar
L= 4 ' [ Sen +ﬂ>f>
[’[ = & fSC-l’)c\r
b=, (sentrop
Y h
é L/‘ o ﬁi‘ufb
"= mhe
}-‘[Fu‘n"\F

- VE(PLVP;) ]f)fc.

qu ©X (M ah o

Cukdns v&r\éﬂiﬂgsf‘jra_ol_ H(’kHb— offast  ocksi ok
oo utart  acbede — -
- D——-—-——-_L_{_-ES_Z____.E\_-(—"‘ = _wjf hurbin \ﬁ)b’ [Ung
'}’\[(:5(4— varme " -



VARME P UMP

radiator

kor\f\frtssor [baklan(psjrurLf-q)
h%m %jd:f SGS‘(GS (OH*CJ—)

@ gasfas |2 isobec
253" (sentrep
34 sobar |
-] (senfalp hrypueohl afl.

Eﬂarjiloa\anscr

Londenso e C’}H: m wq"”z)

F(:H’o'\ﬁc-\uf'(’_ QC. - Y‘/\ (th Hn)
S

—_—

Yomprosor W, = Uy~ He)

~

= H
“S%f‘j?”"“j H= konstant =7 0= Py

C’Joo\hd&%a\ (coefhicient oF ?"U_w(’c.r’ﬂ‘u,"i(_({, CoP)

p————

& vicme -G
OP. . (o . lwed e -Q
i mepump WP Hisr ) crbede

= -—lf";\( H._[—H3> ) Hg"Hq
d\(H3‘H2) H3__H2




Vod aGr mox méj\{ga COF 7

H &

by Q'\Jr
farlugthre
=3 Varmﬁfump
T, L
. va,
Enerj{balmﬁ : O - 2 ) QC - s
=7 \_95 = = QH - QC_
En+rof>iba[am5 O = Qu Qc g
s - L _jm
T T,
.H - Q%{‘-\'S‘}‘r
+ Qe o b
Q, .,
cop . -S -0, |
HP,rhcm : S - : .
W \(}H‘QL { * -_Q—_L_
q,
— C‘OPH?’,-,Q, = i
Te = T
‘ ]DOke»r‘\ bﬂlﬂar\ 6”!3«5 “JFV"”mjm h %\Lj [mas k'. Pa) 1 5Jr£‘_ “6+
Skillng glen - kglm g olef m}j%'jcf
COP, . Q@
el = —C = “
3 ; = 5
0. — (BL Ly 4y







3/q

T ERMODYNAMIK

FORELASNING b

Mi‘(@iﬁ MD(&:’;‘:.Q

EnJrro?i
’n'\i'k(‘()h é = l(B\nP

makro kS -
. 520

Spontung Pro (e3¢ £

Ger Mo+ Jéf\r\-v Ik_‘}'
r‘wc@; la Processes ém;&:rinj ioinfin itesime (g 5!—Cj

gﬂSJ@,\ et : | Gonvy; kb uOcler protessen
'ﬁdﬂf&_ en '\*ro'Pidmdr"(mﬁ@f :

- Ljhfi\?r-o(_esécr - AS0 (S #hskind sfun t'ir'bf‘)

~ ctutrsibe|  adiababisk process  (G=6) - AS-0
~ revtesibel  fosomnendling (1, P) - oS- 2f
dH- d U+ PV)- dU+ PAY + V- I&—Pdv*f’o‘\/*wf

- d6 r VAP = O

| SogaR.  ENTROP IANDRNG

T
82+ (%‘rl T A B P T« vlP |
(2, - T
LKL ATEE
Co

S(T)- 500) - %_f_ AT

Om i k@ﬂn{r CF LT) ko i boera kne S(T)



Om OECAE{ SCI-[:nCLs unde I=1%

b d
: / LQ(\ DClOuﬂQ T')- lc[j SANVEN of_&;
| ESe—

’ !szo\l

y howuel sedsen

\ rﬁo(jc’_
520 d¢ 170
Lor ¢a per fekd o kerghall

5T S Lg ot b
— AT + 2 T
o T 4

[ (’c‘ ﬁoﬂ"-g,-.':ﬂo{ k-lﬂc- a

" Moéln’rro?cr“ viel 13",, \ \Oaff Oﬁm %L;o\{trqci_g_ uﬂ'd 25°%¢.

FASOMVANDL ING AR VID  JAMVIKT

BL 9‘! P) —- B (\5, P) F vidl oktuelld T ar ny P SM% ]D
N pret J'd'mm'Hs&-r\U»ch vl abhuellt T
\/ﬁ lj en  rwers( bbl \;53

Laf-’/r‘ﬂangl aS yid LT, P)

053

B4, 7) 25 B4, p) 2%, B(3.P") 22 By, P)

AS= AS, +2S, + 2S5y
85 %0 (a5 ¢ 8%, 53%)

AS& = Qiﬁap '(Jdm\,{k})

ASy: s(p)-s(p) - - R M(—g—;) (icleal 3@5)



S
-
V(v T) konstent

—

oT T
Lo

T = 0LT)
} 20 U(T)- v

T T
p ’ZTT“LA—T‘

(P_B
m_)v . U T+dT) - 0T

——

ol

dl = D(T

(T
dT) - UlT) - oY T
(DT)VO{[

dV
och d i (sluted 5354“”‘)

r“o]g

o WS A= dd Qs+ dW
Rey EC-obele - OUJ\J
- = PdV

== OlU: AQM Pd\/

ol Q

Z:q
HS , v process | AS =
o

Def. H- 0V + Py
dH= dl + Poy 4 Vd P

= AR - PoV ¢ PolV + Vel P -

> dQ+ VP -
TdS + vdP



Fungrionerwa A ot &
B [T . - da
$Ys dQ | T
Spoatoe process - ol (84S, ) 2 O
ds - 4@ 5 5
A= o~ Paly dH= dQ- Pav
Foast T, v Kons} T P
AS - dU 5o ds - dH o
" T
—Tds + U< O “TdS 448 £ O
A(U-Ts). 20 AH-Ts)p £ O
A= u-Ts |
= U-T e
’ji___g_#ﬁ_\*ig |G = H TS]

H(’\MI’\OHZ fuokion
D(AT,V Z O

A OC/\/\ G or ’l“ ”51"0 nels -th kh‘gn@(‘

oV, o dA dG

AdU= TdS- Pdv

dH - TdS + Vel P
A-U-TS

Ah= dU-TdS- SdT

\

- <84T - Pav

Gibbs 'Fuﬁk+7'0r7
dG., €O

ter %dnsﬂn il enhopicadan

| Cr’%ch\}ﬂ‘(}jm
-

TS =~ Pl - Tels - 5l T =



G- W-TS
4G = olH - TdS = SdT = TAS + VP - TS~ Sell =

Vdp - SAT

-

His,p), A(T,v) G (T.P)

Naburlige”  veriabler: U (sv);

EN MAXWELLRELATION  (a fyms)

dAz -SdT - PdV

oA
dai ) , 0 A

e (2] (2
svoT [ ©Y arlv |- L av)y
-
52 A gi(iﬁ> -DP
T DV {bT’ oV /r ﬁ?)v
Vi ke

%\U\Odqo(t Oﬁo[fao{-criug Jf?)f" ar
(om L‘Oﬁ"‘!‘ﬁuu\lgﬁt ?cwjm‘e,“ci de,rf\,gh,r)

———

|
= % ( b S ) ) a ‘P P - ?\ T“
|\ DV | ST v
| T T/, 14
L_,__.?_.Sz.,“,_m,gs_—rﬂﬁ“ﬂ“"’“‘“i /[ OFP \ R
T ek b \BTA TV

“Svee - abt Bene



Ar\uana\ﬂi:}j av  Mexwell | ex

TRYCKBEROENDE  HOS ENTALPI (ioeaL Gas)

o H - TdS + VdP

oH > S |
o ) o> - —/o\V
(@P)r’ T(WL e e '(B?JP

w
- T “a v
\‘/\C{ch” : (g{)?
3 — = ~ f =
F (DP )T O

TRYCKRERCENDE: REAL Gs

P\/z %—'_ ) B(T)P (Sﬂmm&nFC'H‘ﬁitjj ( ) ‘()3)\
au) (aU\
(b?T— \/—Tg_":)? = \/:%_HB B- B(T)

(4) . %, db
DT/

>
0o
W
...q)
/——*'"_’—“_,
o/
(I
-
Q.
-5
N
~ N\
R
|
_.i
20
T
e TR
_‘j\-—-—-—-w\-\l
Q.
g
Y]
e,
o
\_{
}&
(=)
\__._/
>
%)



W gy
(bP)-I-: ‘,—P‘Z
o0 B
A IRE

) -%T"Tf\\-_—?_wpgzh dB
[ A'_’l ? - o ) 47
L r(ﬁ)r hlﬁjo{? - _T‘%Ap

alernakiv U= U+ PV
AH- a0+ A(PY)
APV) = A(LT)+ A(E;P): BaP

G

( konclen seracl ﬁa;)

dG - - 5dT + VAP

06
v )= v
7

&C = ('C\)(J) 1‘/2 P2 , %):i
<] [@P)'_O{P: JVA‘P: RTI'{}‘{;""‘:‘,’}{&!P:*
P r -
BT |
h 2y BaP
?l
(eller

f



M OLwvoLY M_ |

g .
v
B ¥ - nmo M M \/
= —_— = I __':-7 =
e S ¥ v N
4 V/n v
Obs! M angs oba 1 g mo(™"
AS kona@%g(f&cf fes _]O i kj/ O((‘m3
AS - J(aS ﬂ
=) 4P. - @;\/)
~ _ (oV |
(‘a“r)fép (tten)
<= | [0V ~ '
e T}— (,a___,:)? 130 )ocxrc, 6x;7an_‘3f0n5)<oa£1[,‘( enden

T— b“WoQL uons-]— P)

v S, AT
\"S’%)? Cy Dek
(Sa%)?’ _i_'_’ (Cp och ot~ TSt vl P)



TERMODYNAMIK

E,

FORELASNING,

15/ 9
szﬂﬂ(‘}(k' Vﬂm\;nj

Innehal

® Jamﬁcérg\gc

©

\ﬂ'i'f'bduk—]—fbn

o;(\ﬂ\(r*a\[]r = U‘-:‘rm'f-?l’\mp
Fllskand sekvehon

@ Gc.gkur]o{r\ Cj\(@\q

®

TVAFASCRKLER

- bacle

V6+ S\Lg

o

Angkra@}

Fars Ngore, =¥

it

och

dnfj& /70. C.;"(G‘S

—

’

g,

J’ kondensor [

|
|
{

2
7.f~r‘\_(_wx L Vaf"”"/{’wﬂfﬂ
>0 <0
Q; c Z O ‘ > C)
B D S
\JQ Wi &G nelto 1‘7 P D
4 by sofbo| 7O
Pres]rmclamcl“r ' | o B Q\+ kj\ma sk
_ \JQ o UJS . G e .
HE - V. W Cof,
Q\“ fic vérmﬁ{;umf, L

éjﬂha

Jorme = acbeke

oarbete = varme

Eﬁg‘:‘ .

i e \
] Tofa ncia[e
%




ﬂo tjpcr GRY, O‘«(lﬁ&m H

- Kondens keafhvecrk
g sa myckel el som
mglat 2 f v s lag
J(cmf, Dm mSJ'\fj*’

: Mo“rrjcksl:m“—ufk ket bvaeme )
vél Myck [temp 1 bondensdor
Soo ot ded gac oM anvands
foc o dacks oM

Vormibehoy () ex 5:\ (Evarpa o)

Coarnet ver kn "‘stm A

)T prestoncla - verk\ak < sterm
[ 2 —— T3 e

Prestandy - @m)r{/ﬁsk}) - faclusden SJ:}cm

A Lop
H{n&x K\. COP‘“G‘“ T I

For Vafmcf:um? .

Dl5 G O' (05



@ GASTURBINCY KELN EAL Y15

( Sfﬂtu,’ﬁm Cyc lc‘,)
el o

C’?QSFormbqt acbetsmed ium

SH brianka pmeace

i@"‘ff‘t&ﬁ o

C\ljke/\ ! - Del ja—r U inke “runt”

For alt Eﬁk@“‘ i(bmnc, Ca Lﬂa th' denna 3575 e

tpproxsmahion : “ '
i Air Stondlacd c\(jc_l@ '

Arb@+5M€all-€/+ On-!cg Voo, llA{#‘ ( OC'[" r'offﬁ.{ jQS)

< Aﬂjraj att ’ch{’s\oppai d(‘ slubet m el

ey Li}!\arc F\occ(qcl B e Ln'nqu? P
GC/L\ kom Fnesscr n ‘QPP

[ ' Aﬂ *C'j kongi—nn be C |

A
A i 5 h)mf:rass icy - adfcxlga{—isk
B ——7C/ I Soloei~
C =D expansion - aeliaba bgk
D = A 150 b o Lierili—ﬁr;i .

{

W= M (M-t ) o m (H- W /g_ (W (Ty-T,)
k

W om (Ho-He)- p,;;;,T (Hp-W) = mw/ (T -T)



Termisk  Verkn E‘jff\md

}7 = T \-;QST B UOS C
t - ,K s ? 4 ST T I
| - Ty e el
Q 3
o Y
¢ (7T, )
Xan V! ubte \'jf’kq M el h J'r; \P ay 'Hi] ck ke llef ?
(\n e, baca Vo W:jd:m'\/c}crf ’])9’ (PA P .P )
o - L\B
A—=B och - D’ Gr isenjrrqu processer
( velea | adia loaHgL = AS =0 )
EAL 323
ASE} - Cf’ In Jé_ SR E & Qw]om:saom )
¥ P
= \ﬂ ":&.;— B _?\_ \n fﬁ‘i \ P %P
AERL S
f 7
4
JESRAIS )”ﬁf
=
R N e
- X, T R Sl y= &
i Cp )i ? o
S ' =t -
AN F&)Xﬁ (f_a,)%"
' ?(_ ) ?E)
O . sz
= HK= )’/T: | = (Ta" Tg ) =
M- W BT T T AT,
Vo= Ty Te-Ty' T -T




5/q

T ERMOD Y\ AMIK e Mockori

TORELASNING $

FASOMVAMDLINGAR

AG: - SdT+ V df

3, -

58 > S (enbopin  store i g5 an wikk)
-
: c
] ” \ -L{‘g P ._b_-\.
brankare W u’lj o1 )?
\/E!n;c\zqrfo(e el ioer 5 i
e Her Lokﬂ{nj .{335,.@(%_{{; G ate  n €¢d stalilt
——
s T
N
FASREGEIN (L . b, 21)
E: C_. ¥ + 7 C\n%‘lblr {:’Fc'%cj(%c‘oo{g(
A N
l, fesee
le’“POﬂE.ﬂk,-

Rent Mg C=|

60('0\51 :P:{ F= |-l+2 . 7 hee e ,f(,l”/{_i’jmde(_
Vi ken dod o Y jd’\ och +em pecctur (14 ) obecoende
Gy vacandra uhaq ok o o0 {a 3J:{» vande; ng sker
Tafes P22 = F .2 * 2= -
Vi koo andra ‘Lfﬂc\c och ’*(A’h?af ahue wlon a4 (a]
%o\gi,a(&-‘r\ﬁr,njr Men inye  obrroen cde v vareadea
vid lrf??t’b\?m\k%@ﬂ - F:0 | ba inde  Bndea Aoeek  glen  dacaadting



YEMISK POTENTIAL

_(?: @(T,?,n)
¢ ,\ |
AC'J: Bj) (’lT i (___-_-—Dé) c“) + (%) Otﬂ
DT P'ﬂ aP Th on Ty
L‘\/;_—J S -
=X v )

jﬁmp{}r A_(_ﬂ__ :~§ aT «+ V dFP 4 }A(‘Jq
lamisk  pofenticl  (genecellt)

b =)
o, T % n

J#
e

FASOAMVIKT

Yo renk ey

B & Bl v ay TP skt

Ls

e

G- G- &
Cﬂ% - OL_Q\L+ dl_(._:jv ES O  wd J'(mek“

L

frda® « pdat o

an\t: - dﬂ"’
(HL - |"V) DlmL:; O
=7 'AL i r/{l/ E’/“e_r G]L 3 "‘1V V{Gl Jdmv{H

A ﬂol(‘{(\f/\ av L-r( P ) Vi 0{ Em Vi ‘K“"

o« = f (e faser)
¢

G - G
dG” = dG

]



"‘-SOL C-,\T-J- \/0‘\0\? 7 — SﬁﬂxT+ Vﬁ@(P
-yt df - *-sf) aT

AV dP = aSdT
AP 56|
- _ 5 — C\a Conjy e,kvojﬂ'ﬁﬂ
T | Pes
giﬂ_ﬁ_éﬁi
G- H-TS Y cvieds dor ab
o f Skﬂ'va oM CIOF{ﬂ{—bﬂ
AG=- al - TaS (T - konsnL) .
AG = O =7 (vid v I dP é-fi
S ‘;' AT TAV
ES: _A_j_g /
L T ] J
SMELT‘\)[MQ (matug,'or\ e )
B
T aV |
Antac ol Al odh AV becor guaj+ ay I och T
z H— —
dP = B 1
Aﬁus v !
ve——-—ys.,f"-—--/
7 ¢ T
{dp C | df
P T, !
P-P = r
, C \n = o kecer
.
T «7-T A (1 T-T R
\n;‘_‘j: \nL T )‘ n( T )“@xzij
{ ! \.-ﬁ;:_/ q
h = 5 T-T GPRIoKMErty e ber s _//
T, = |

-
s
2¢
o
—
2



TF
=

A( V \14'(’/'\ = b(aﬂ“' [('QJC

ug

ANGBILDNING  ( yaporization )
2 or i Zatldn

R
AT e
TA\:‘C\P\/

AVQ?V ) \/U_ VL ~ \/v ~ g

P

AT
RT7?
AP
—_15’ = 6\l’q{;, H
— ol
T
ﬁAf‘l‘LC\Lj ClL'(' AV“P_‘AH x "Coﬂsjran{'
S ’G"{\"g' z A\ngH Y EZL'I—
P e | T

Iﬂ—-—: -_A\MH (_L___\_ :
‘ 'S T -]-)1

Jiewild vid (T, ,?) Kend
\f\ 'P - - A\""P H
T

+ C

( QJ‘F?}K‘CJX; ma ‘HOO er )




- Bt (E.L s 260)
AUV/r) '3

SUBLIMERING

Al) = Al

Ex
Lo, 18) = Co, (g)
Clausius - que%roq!_
AS%H: AacusH " A\MPH

SMALTPUMKTENS TRQRYCKREROCENDE

dGi= - SAT + VdP

@%)T:v

dV_S otC:q = \/OLP (konﬂarﬂ' T)
oHy yv- > \®

C:IL skac e (715

-y —l_; o 1:0\(' m cel "rﬂ"kbj"

Una(om{—ij
Vatlen V2 V7 dys Hactom ! (smb 2 s 3)

Trﬂck\atroe,nde, hes G - FU&AQ\T‘T‘

dGiz - SdT + VdP = yy?P (om T - konst)
ideal 905 (lﬂ) \J = g1

P
dG= RT ,,
TS AP - RT dinp
.'f’l‘CCﬁ’ 35(\3,' 2: f__\_/ = \/ 2 2—;'_%_.?
RT F
ol (:1 s FRY _itz - &T o\ P .g. - Ci‘e‘_;""j%f“ _Cs_v ] -(u C'{_LI_.‘O:LL-E

D — )



A6 - d63- gTdnf- 2TdInFP
A(G-G7) = RTA (lnf-1nP)

- RT o Wk
P
dl{\cﬂfﬂf'}h'ﬂ lekvalion — t'n-k’,jﬂffar’
\- ?L f,
E\—T-‘ Sou(n-(:\lﬁ) = So“r)_‘t_
7 : P
| | _
2T (LGU’{J-— Cq'j(,ﬁ.)] ;f fﬂ) (;,v*(f? J) _\n '(:(FJ
T -

\ i
’?}“_’ (.GJ’G!j) = \n_?r_?l : In Y

Uﬂ : (chk cl'icts \iocgﬂ'cif,ﬂﬁ’n LE > _£
| P
Flea  komponenter (€71)

C-1 - dG . - S dT+ Vdp » poln

e

ol v dG = =S Ty VP« 5 pdo

on /7

‘; fP.‘, nJ;f|

kﬂmiSk POJrC(\HC‘( - ?ar’r{o“ ™Mo lar Qr( €ﬂ&’35

F@J’dmvik’r: ‘,1 _ )u_"

|olkm‘r1§ oM l\ndrmj aw & deoen mol Yot seh

il en pnjakd‘i' stor ﬂ“;r"«"qj el b ]aqdm-ij

(}/‘I' L)«Dr q\{ Sflmman >6 -H‘ﬂ V¢ G"\ )



GENERELLT . oM PARTIELLA

MOLARA  STORHETER

L i

5’1’0("’\ tf/'f' M .

G \binart system)
g’liaiﬂl-fazﬂz: }’(|

Vol i,
Kol Lok wien)
{?/ = 1% tm® mo]

Lo 70 lan dhonol )

Vio = 1 em® mol

N+ /l/l?_ﬂ1

Lbif\ﬁr"h b X dano\/\mﬂm )






EKMQDRMAM\K LcnnajZZLj

FereELASNING 1

Innehall

@ Cj kler m ol icdealans  som
arbetsmed L M ( fvr“ls)

Vad ¢ ¢ lyirop 7
on ‘oc‘j Ft)':),

@ An\/aﬁﬂcfnﬁj Qy H/;H{)of&dkuahﬂﬂ@f %P
C\H‘ I;)&(&)(qg\ ,_/_\}Ur AH &S.-.

T\\«jd\[aq srencle.
I

TheoHle - steypyent]
J

, rea\ e a
5+r\jP”fij J\t’fcf t,JrJr ’WlF\LJC,k @”(’,(
{lacle
f\‘\ .'-SC,)‘\':*‘C- f
Nozzle -
02z le Munshycke nogaraon  ubfuce niag
il - 7 | ) '
'_)'JL*' bvyanel (g "ijl T(ulc!: Tl ha lWGS'J“?'c;ITC,‘I
J . ~
,/’—\_\“ ~_ _
NS



D OTTO - LYKELN

(lu“— + Er&nﬂe ?ﬂ)

st e e
['So‘”"j) /,\ :i o fean Hlstand | -2
vz \/1 15N OF process
Jrambhﬂ/}? 223 sokor \/CTf‘mm'Q«j
7 v, E)’]Wjibc‘(nﬂj
+0( er‘m 104 w”f.,- 0
A A
— (mU) .
o4 ( )— '9“ T
inkeocecar -
q 1) = -
PARAVE e

[ar dealgas  al: C,aT

L7235 Q,. = C, aT- C, (Tg-T&)

SR
3 .
‘ 1 "7L" |SCn‘ch‘>P ﬂXPﬂns:‘on
v, v
— L \u t Qg
} | | — | )5 H V9as  uf def  som cje,fi{(-jc,
Wg, 2 © /lr luft + bedosle 4 héiodee mes)
g O\ﬂofox{mém . aur

5*01’ .'cfar B g / =
1- SOkO( Ej\n”) jﬁ <
3

Qe €, (7,-T,)



Cjkolnj vcrkmnjsjmci

yo ne et ecbde ) -y

3 12 34
llfsrk “dyet” vacme N
J QH (’ Q?.s)

GB( €N @nerj(laa[anj oV o “q

dﬁzlj"'sﬁ% U\&!{, | 5&5{6{“6{*)
O« Qz * Qy * W +

12 3L1 :7
“\)\]\2, - wy{ 5 in + Q‘“
O\.’q‘ Q P2 _‘ -V o kﬁn o—”-c‘
=/ }( - - | o+ ".( ho- ’*‘) “fprorimersy
QZE; :— S = l\ikCi
("’ Y 2= T, )
Hue Squl Vi ququH}'a ot Vi kdﬂﬂc.r’ \fi och Vz %

Ekv. 3.23% [ AS=0) =

_E \}L R/C‘v
T‘ ; V




DieSELCY KELN

ff kaTr' ‘
OrbG nj Gy OHTJS*JkC(n, vill ha )'\Eﬁ vtflcm/\ljﬁjf@f/f och
\&j braag|e wf(;rbrukmfj
| — 2 fSOﬂ+FO]D llefDQSSl'Oﬂ
o 53 SR o R S kS o
S\E(aén O\*D Z ~> 5 |50L3w- EXpansion :
3= Y f’smi-rop {xpon_r;oq
4 = | :
‘sokor kj\n'n
J
Py, 3 Diesed
O*to
H
|
V
® POL\JT ROP
l { :
Alo\ ol ka L(’jf‘cpp 56 Som (SOke 156 be
k% skr{vas SOMm | o
n
P \/ = lionss‘an-} (ldﬁq!jas)
=0 —  1Sobar
n = ‘ —7 RT konstent - ff)(}‘)‘C,{'nr\‘
SO
n= =P — fé&\‘HﬁP ( Aial
c. aiahatisk rovesibe] » S kmsjronl-)
N~ g -3 e ‘:or‘



> N:=0 A "Q 'l‘t‘ffmc’/r sem I:aq

(P\/n = Yonskeat ) Lellas

Vn;?m .y - W\Cd GH' \jWCHSC(M" namr’] 1%[

Polybrop

N = POB’\‘fopa)(Foﬂm-l-

ﬂHf AS M m {:‘o'r n'Ofeatjc\j - PO(&{‘F@{D
se kﬂka¥Hybmdg kursmaterial

DD\{T\ oclq cle
:c:jram

r—-’—-—” P[ = O' O¥ U\Pq

T = (204273 15

- 5)K
'%-V| Eatrsd be"(r C{d(.a IOGIC&'I'JI-S L

= AS=70
, \/oo[ U{r _r;,_ ‘F@Y en

50\5 SOM inte Gt he (L (cJCC{‘ ?

Vi ek
PV = RT raf



A“ménlr

e ——

Lot M v en dillskindsstorkk (0 H <)

- 5 '9 f i
Mz M' M?_'Mz *"MS‘M:J“(M ‘Mj
Aﬂﬁj | of+ .- _7 df/l' or ?1 T| J m}'i’ﬁkjﬁ e Pz Tz ' Ldrwar
" ned Clgestealang s Lo Ayl o8

i v
Cj‘j f
| Co# G C,#C7
!.
| gér \Gijf" +f\'jd< clock Unﬁe{ar [k
mha  on \éng

hérledn:n : ded  alf
| | \(jq(‘ 1e Cl
Visa bk for j””e’# _\; sch P och

£ HT, Ry
PV L
= — E — “:/_
r**—-ﬂ%ﬁf- - '“-—d'ﬂ} —— “r%-\-]
\\U‘Uj: _J_T_[’é_é) A F | <€/L 71y
| RT \ P 7 )
1.2z - g
Z 4 25 jff Ovrjc\ "1”3'&105{5;}00(“?3&(
Dm oc .
T I'\ V jlvr)q O&l'\ 2:_;:(_)—‘{ f)
j— 27 Oc\f\ 7 2%
O 2 - @(Tr P)

=7 LQFtJfC, ;( &



_ i
£ \*«-O\—-~,——7~2=1[(TF)
RT
alfcngtiok L cxPer{'i7
RT
= l*"o\fz
2 s \
P = z2-{(
- 5 F0Y)

V‘. ltdﬂn(f \/' ) V och T[

z

-

=) @n‘(\_c\ﬂ att cowva Nl ¢ L_onﬂtrmg

0= §, -3, (isentrop)
= [S- &8 5 ‘
)TV‘Z * (52 ESij _ (5_ 50
~— — 1
E/L 723

1.2% $-519 f
. —~ 0%
3 § [~I ﬁff~(z—|)]fj
e
=0 _gj
Z - | ’_\_‘ |_a30 a P
I"ij) \—qf = l——'a—j) '-:7




= K {4 _\f.,&_
b "
ivel I wppe e, - 22 )
3 Prorhn = 29 /mel-K? N, ked
) - 5 T : - ~
882 0= Rln(1-ap) , C, ln? PR D, af )
T kand Vi E@L\B\/Cr j! sok Ji
Anvaad I stands funktion
I S T
‘ T RT+af

= T, = Ha0. 3% K

‘ 9
Men  om Vi re knak som ro‘CC’lg s

K -
\/ v B )
T v

z [
Z

= Y9{ K



22/4

f_@mar'ﬂ Vam f'.zq
' J

TERMODYNAMIK

FORELASNING O

T@'n’m
Ev@rékm’n av f A : —_—l - ‘lFSIC
_9 C{S\Jamm‘(k/('j I;ra,mﬁarc.l \(jad va 4
D Tor  rent  gane S
@ Fﬁr Sa )(a“qd |'c,[cq| b‘ano{f’]mj E_,L kaF q
Kritrium tar Jamvi ki
b ()~ apec
BT G (§.27%)
il jaﬁﬁns
Vadske fas
LV b (o tag pa et varse 7

(for wealias oM, smms  sak som  hrucket )

i, om  virialekvakionen ol Ji H'ij

z- | « BFf
g1
Anvanel b2
P P
Mé s 5_g . BP
o P . kT RT
idﬁaqus da B =0 | £
! ju_ ﬂ?_zC) 00"\ ‘ﬁzP

‘V om ?ﬁr\\j—gobfﬂw” "\j"IHSH
Y- {(z, atr7) B(P,T))



7[L Lﬂa otk %"‘ Vﬂ‘ské&sdﬂ

|'"

A -becknad arsle Ltz
j Gs -I—{(,E :!r gl
. >y
vill  hiHa et LLH‘ijL Fsr Fu\jc‘c ek D
B och C 0c ; J'tii"’.f]\j{'L-‘.\ —

<. (:E 8 pe gassien , C pa véfskesiolen)
LS ban &s = B och €8 kan  bedtnes
med  hiElp av gas fasekvafion

Hur £ skilnad [ el (7

Aovind 814 (definition  av fugacitet)

=) gTol‘n£= VOlP

: . at .
lﬂ%jﬂ’zf“c\ fan ‘? ‘. ?5 {Sq‘f‘asa{'(-lfa‘]"ﬂcj\: mated (= viel J'r;nw{H &
H| (P
P
—_ D ©
RT 1y | (
gt T VP (8. 34)
Pt |

AmLi‘j Va VL!M bonstaat

+ VE(P-py
e
Pojnﬁrjj correchon

A __

Cumstem Pere fu,
¢

Om ?enﬁ—goloinsm Sdhj ton aven  den  onvandas  Fer

ot direkd bes kg LY Pa  Somas Ssatt som for
s MEN ped

Z- 2z (# 2"

Nnormala Hj‘}\



S O

; s 5 sat
5~ sol el -‘i—a— = exp VP-f ) (5 3"’\)
RT

Baakniﬂjﬁj&'ﬂj for oM fa fram oirij%bcl: (PQJ wer] FR

b T g, gn= P (e g0 kgl appes

2. Fian 2 reedla  aHee  H) EL (25 ]
r=7

(om olet inte 3&:‘{ so k njht i’) : JJ

. v

miaste  roten g~ B . storsta  ar 2

3. buakna  (md g 21) fo-fY

L{/ Om ?é' O ; 31'555‘ ﬂﬁH’ P : annarSs J'\[O(('
L v
Z 2,  och p saf funna

!

2) BLANDNINGARS JAMUIKT

Exomlpc‘ 9.1

P T

| . A .:‘ //q
237 propen

57 I/: |.St-.L7U<+"C.ﬁ

[ % - butan

vafﬂ’\n,'ij {f""\‘)\ a/.— )

Yruckeb -, ‘
deshilla tons toen "I ac 0% M Ps
T viken  fem peratuc  maste

Vi Lj‘q -F(:( m,‘”' QIH‘ 51.'&

Om bﬁbwi propan 2914k

isobufed 224 Gk
dbukn 342 GL



narbesls ke de

F(O?an{ i sobutan och n-buten  —s GMnen
enboct  smao 51:@0’6”61 Llono{mnjs@w(&kkf
= icleal Llendaio
J
for  alb  feshs ba Hee Laérdbr vi  naed e epblace
E’_x&m?()l
- 50%  ay Gmne A
[) & 567, ay camrne D
/- fran ]:JErJ‘an - el vk
J'Ltfnlcm vV sé aH P = konstant Yoo 1,
FASPIAGRAM o
fin natdda - | A dllt a5 et f) X = maleode] vé fokekes
./—; allt 'fcﬁi;"'ja'l :j’ "‘t’l“nou ‘ jc;5¥c5
bh\:lobipmk;rgéwv - |
T Z= molondd  tokel+
. - dﬁj?w{}sb(vq
; x;, hes o g Samman sattnia %
r’ Siste deqren 05 l ‘ j A s jA
' -Fﬁrjl'ﬁ 3g5lbuu:>‘0r\
L ok g ja_s
mol kzkhion manqel
Vélske o X L F=L+V
Gas{as \/ L
J Lry'v
T. x =
L. Z 4
= =L
% Yy
ORS oifzjn[ralh'on"ﬁ‘?
FB(L\‘(SG”W QH‘ bﬂu'\_ ’:1:_ . Tn gA
of  kvar Yolven L jﬁ



—

A

9 ssfrom

koodeosd  som o‘\(‘oPPaK
Sk l:'jl“ nec —

Nar - Jr(a'gf\[o'r' oeen,

bonden serar vatskan slif'lj S v,
Cﬂ‘(’_/{‘ Lém  BF LUO{T ar d(]\jq ﬂ/lt!(‘/{ NN &N
Sqrnfmnga thoing {20 inte  sopim a
{-‘ar hallencle pa Slufet nal alft al Yo {‘SJ',C\

| DEAL BLANDNING

Likackaole  amnen

lnjm 5Fccf'e,|l inferakBon medlan  Gmaeng
—> w0 ‘ion lo@-(ﬂc:q[“g Va(jc h}m Pc‘m €N L ‘\:E;r SB h
dug m\jon inker o b+ 0N, vilked med {oc
mjo{ U“Mﬂiﬂj sUarme
l‘njm dﬂdf.;nj Gy \,(_‘jm
1S
H = ZXEH; (Dl.%'“l) ’r\-x;
(s - (el eyl Solqhion) 1\
‘ = ; . o, ‘Fc-’ To
QH) H_S + | onH | _ o mel

p

.?ﬂ('{"ll0“ N.D'.GIF S{Oflﬂffl—
A nmdn '}' . .

I
>,

ot - H- S x H, (def )

‘S

Al =0

A Vm.‘x . v h é_ X; \/f (df..‘[)
-0



g;(aH ‘(B‘( 1'0(%!{ jq:-.

AS™
LA _ — 2 X l/\, (_xr-) _ (q L(O) Lﬁ:\ qrrf)rox 1%* E\ﬂf{j{‘
X
(s '3 iS5 i
26 - %% - ASe L S x k) (4 «0)
R
T
Allmant

(q/——)
58 %, . .
W 'l ; (;In'm¢
Mo - kemisk po fenbal 1[(,3 | ld far
[ s, T en éloﬁch e
: - A:! - {L'(]”‘C"‘Ld fec rent :
E BN T £k
QT T 2 ! Hl G-l; ) = 2_ X In A | (Cl L{g)

‘P{s = X WE{ 25;&' LM"S/Rano(e,US e e (0(_ L{b()
‘ (Lide ush kc/jcg(;qs)

H oY Vi HBHC. Ov GLE/‘H'C( 7

) A
JN"&/«LL %f Llﬁndn(_’\j . £ = L =
l \Ol j 7 B | - beakng S som #{faf
ieheay cwadaing =7 ey C fena  dmnen
.j jl {'./- - )g; (:; ek s
L?V/P Y ?; ' Pc’ﬁﬁ Hfj
Yo, y*tp | R
X; - ‘ | for “\dﬁc ' de (4. I MP. .
a S
L{":V P ‘—{_%{./)x \_{f v ) Q
: / ; =55



Eiq\q?(/( q ‘ ( g en )

- (%

Vi kdﬂncr X. O ch P

5 { 3qsbuu’(m
kC\”L V(’”'SL.:‘ " s‘s’f" \;“‘
,PSGJ” 3'- = o n'\cd 3'7559{'
e fﬁ{‘
propen l2* D,36 Y. = X P.
sobutan 0% % P
ﬂ*l’)u"ﬂﬂ D‘C}':')_ O,Q"{
0,32
S men 2 g. # | 4
Fel  pd  fmpeatoraiscn
f péa ijSﬂ-ij —5 j’ S56 nd
T 320K
FSG'{‘ 1
propan lr Lo O,J‘;I ¢
‘o LJU.FM 0. 65 0,53
n-buton 0,40 .06
[, B5

C-n'ssmrj (6L =35 Zj| = 0,998

Uﬂ\jd:ﬂ? 21K Eckﬁvcr jﬁssﬂ‘r‘ﬁmmm

l:.jl&f e
H £or afdf allf S &o

bli  yakste

Lollas & bubbel PuN ks Lecakn mj

T






TERMODUNAMIK 23/

LﬁﬁﬂaﬂL VCMY] ’.{]Jg

FERELASNNG

\nn&\r\dll :

jamvi+
" Bubbel- och C’scigpb*ﬁfcljiocr‘&l\cn.nj
" Exempy] - Md'fj lu 4
' f)\mdmnq:rcql&r

s ~4

BURREL ?UMKT-"EB/ER;\-KDN@_

3c1-55’r(5 m bub \oelpun b+

—-—-—7ﬁ - B ﬁg Jf pav ¢ kd mella a
s T "'ir E("lié(z ¢ ¢S
. kf}m?o-nm%ﬂ( o precs va® - Poen 'vr:]c,fcc,Jr 7_
ey bubbla —
-~ Wis s )
kaﬂjf X- och =2,
56 k"' "j‘ O(Jl’\ T 57 2+ ﬂ 0 -E,f, LL"E("_;J’C}
¢ Z:L = ] “ J M’Df/
J amvitdsy ikor
AL A | |
ol a0 e/ danpoa)
/
{ujc.c(}dr 5 gw\?oﬁem;;. v i en blanda ag

%( (c{(,q} l@lgﬂdmnﬁ
)

L —
\j e B
“j; ‘i:i N K ‘i: i fusaei bt {foc (¢ nt amne
- —) -

st sat L
‘ \-)7 ? Fourie Y ' F
| i h‘;.J T _1[! i

~



Ko = (Cimvibskondent™) = Y:

VI'D( ﬂO(maH .l.,—ch
Och ""fffylpbra{‘ur'

\F-jﬂf ey

L Poyntag + |
i Yyt x.?,sm{

(Raoulls }C,q)
E)er&!m{nj -

0 Gisa T,

beioe g ble on 2,
j‘ ?\E'iroug': ;C!C}

}L
Hue  f fem P (7)

f/, Ma Telady,
2y dnjjrijckskorrtialﬁoq Yex

og P74 B

S frvillsbeciining  fop 4
oy ‘Fp ”57161'00.‘5@ liua';‘fo A
LI/’ fpproximediv4 Sambaaf
# unktebecd kni
O idds b Y, ok T kande
X‘ U(h ? 55L1lc\
22Xzl &y P
'_c‘;s‘fﬁ
—-.7 P: \
<
77T

Foex.

Fugac tebskoe £y et
1 £
p

becatna/ e, fram fp;m(T),

e

oppendix £ 4

amne rcci P)JICT ’P

EL 3]

mycked 5a51.£a5, en liten
'uwrf'(""_}!'.f C!(O_ﬁ:f, r \jf—:’ my( ¥{-
=2 dg

apuakiel g bnyns

< )



Exmgd
FUKTIG LOUFT

ore Wt o+ vaten /yatlencnga
See - M
T e
ide andn ;m &
DU _a S J q/' Dﬂjjpmkkbfﬂﬁ‘ﬂg
\ Eﬁﬁﬁf’}{jm Hondm‘f\}j’ ¢ hu( lafz(]][ ;;an Vi k:)‘l lq
) hehaadla 5 Soem

il ‘ 1906 %‘nsjrq VEJRS’(CO(FOFFM
!flﬁu}ias : Lvl‘lo[as?
M = 29 Ibws }i‘j/{‘ﬂol G’lf.VU" ke dcjj.p( H
. e .
C? 3‘\:&4‘ = OOSJ/J{ | .
. o = L o e ow o jK ! 5”“0‘/5 luk (eee ) .
0,12 ( e
f mo /5 t,nv-'k-‘..-}dnjc‘ =
?:' {00 kPq & 7
T= 307°C o

Vaten = komponent l

5
RCLD(,MS |Ct~C) \le'-‘ X; ?l = TCUO&O( ]Ear- Vchm men
N, och O, lioqf

] over
keitisky buck
(EXJ"(D\?DIC(‘@ dﬂj{‘(ﬂcksbf\/qn’ ) =5 AQ;;, 5
Mok s lingh Gver b (307) s g

kr{%'gk# ‘]7’ij )
Uhovand 4 lishindsckvobion )

MW, J'Lb{‘ [ d@wurq La” \-“H Vi aH 155 ’:j k@#m
o uft 0 vatkn - ke }53 by
X020 = x =|

R%u”g |cj => jl . X, Fjaf'(_l_)




f \j;!l vg}a 1lcn-TF@rahxrcﬂ j

= P 2 29 kfa =

Kﬂ\lodﬂo v

Ene,rj I‘aaloﬂﬁ
O= mH"_ ;H"+ Q
= 9 = m Al

Ts-  ideal bloa An.rlj

mAH = 2 moal

—_—

n;‘ZAsz ";‘C?A' = - Y423

VeyHea H;ﬂ (3,\/(/’,)

ut

H

Q {5 alb kjlﬁ- 3L.4gl.jcfc

(EL q.34)

| (ma‘Hm{ cifqu _‘ ZD'CJ «I—qL({,“)::.? m AH’ = - "f/‘o‘-{ W/

("¢ 7
]_— Sﬂ(‘{/ﬁ F.s 5”‘)"/5
> 0 LP
j“‘“"‘? e = T C’
zoc
(to¢)- 0001225 M¥, (BL)
j.—
= 0,012 55
y,- £
! J;|+F
oRge) 9 a2 mely



HU/' m\[jclf_pt kOﬂcECn;U‘O( 7

Fllin) - TY(ud)- 0,12- 0,0622= O, 057% mol/s

=7 L0 g/s
Ved de B e uidten 1 odflodet )
. Ut ) v, ut L ok
”u ) a- Hr * ( l ‘i) H g
' e \/O\H(’ﬂdﬁjq
Agheakhron g 0.°°°%  Lsi

ﬁc;, A

{] ’
/‘kj

N

>(abell )

Veten 1 weleng :’jq

m Al - o,oozlg(HI”“_ H‘fﬂ)g VAT EN

\

Massf (aele |
2 = | L{ZB W/ L(i'H(rSOm Samma AT g om ;,Q/)

Q: -2 élg-lqz_?,-— - Y4 oyl w

. . Hmdnmjm Nt ar eal  yad gor wi ela?
- —F ” §l’ci ”_AEC_/’(UG {_700(:(“
Akhmwsﬁakh)rv

\/i lo@[’lﬁ ver kuq aa ro .&:('\m Pa ex b’qﬂ eln inj»

y Z\\ Vieial ekvati gl

- A
PN Z= | 4
J(D

B - beskriver  interakhon nnc”f-'q

%

h\olczijEr



B: 22 49 Y by
N

.

+v komponenter : B- z“ﬁuj’ Z 5 ?
V0 m? GEF) jl e 2 \le 31@+ 52 fii/

for cent Gonne. | / for renft amae 2

Kan v skatta B, pu

Sf(chie,m > | :
Some siH e B B ot Gmae 7 = How

J
B s (BOJ' Lt)B') P\Ta

For ol kuang qbr skathn n@m behavs UGndﬂiﬂjsnﬁf@r
1[6? ok '{ﬁ 1[(a.m }:r,’h sk clata

=28 J{qP | O : '
- iﬂkﬂ{{hcﬂif‘m(ﬁnr&{»ﬂr

: /
av \ Ta, TCL ( s klz ) Uden infac  om

Hancfﬂr":?jm
W o= | A
R
2. (L\Jf " (’Oz) Z |
AT T (Zu * 2, )
\/ VAE s\ 2 : )
Ciz ¢ ct T
) Puz 2"2 2 eis
2
\‘/QIZ
Exempel 10|

SClﬁ"\ o an 56 ¥+ﬂ :(B 3‘ VEN
Go' . av (I) och 4o/

Gy C_r‘ﬂ'\f"c («Z)

Vi gaker Vo [«jm ) 4-:%0/} 4

2 ) ‘ : o -E—E
ot KT
Y

e

2T

—FES(‘ LD'UQJHV&CN



4

Oovand & \mH'n f[‘:js mf’ﬁ"’[ & och k iz

\/: g+5

\ =0

\/I"r‘\fﬂ
= |2 HOS sz/mo‘

(TrP qu 0mnen ]lti\rw{o\ i l,\:ijqu%)
Vi = 12 oy
Vys 1z 133

\o(ea| lolandmrjj
\/"J: j,v. + 32\/2 = |2 35%

\/ ucm \/,'5 _ 1‘ Cm_%/

MDI

A-Ur Sﬂ‘!HCA ' L'?.: O ar inle

Seoma  sak som

ot oate  idesl L -
LOEa andn.0c
J






29/ 9

TE: RMOD \8 NAM \K Niboly  Mackoure

FORELASNNG |2

Blandningor av ideala qaser

;p( {5 ieleal qu 5

dG- Vdt - Ry iﬁ (T= konstant)
P

P P

| de - &7 [ 4f

P pe T

G(P) - c(p?) - RTIW F
gt pe

—

i o
/M - /M T RT Im -P—‘;
{(;‘r en ,gteq( 56‘3 (e iceals, gaser g'n'kmjc,rrr (nk, samme {5,
Blﬁﬂo(ﬂ{fij: }4(_ 5 M{o + RT I Pi o -For{‘o(@q@.e}
Po
P | 2 P‘ P; - 3 p

w@;



]
7aS
_i
=
5
<
>
S
Y
=
SO

A
== A+B
Y4
Enjrropr'
Amix S -
ah’\[)ﬂ G = Am.‘x é.. _ RT 23| 105.

h

4G - *547+Voﬁf
S= °6 BACW
(bT)? ~ DS —<g_l._‘

N {25;\05: =00

Def  G=WH-TS
Al= AaH - T 4S5 (T’kbnji‘om‘—)

ﬁm.‘xH; 2T Zﬂ‘nj- 1 T(__K %\j;]n\j;)z é

)

rent amnc

=



Pxé&\& S&Sef
fjér" om %‘F\Ljok il F(ijacik-;(
AN
P — k
Hios B0 RT n Fo
FO

M for ‘Hiﬁv\nole b landninq

Binor blmdmﬁ A,E?
Rent A Ay = A )

(elea ( ﬂ 3

Jamuikt: /{A (4) = A, (j Jae

Mo S gT n Fi_ (75)

P
Blanolﬂ.'ﬁﬂ
CIORING)
/b(A & /UAU+ £T ln f.f'_ (;C‘)
pe
(Fa) - (79)

X

Py~ My = RT (), T - Jm"’?b - | P,: " [,,/P)

S p o BT 0 fa
/ x
/ X

]l{ 1%{ 4 ' /f” ﬂ;r (it L ;(Llr‘“‘({i 4
vafske bland, insgn



?
Hur WA’D( P G s

K- = Sampeng E'%r’l?ﬁm w  vékskeblanda 5”1‘/0)
Fréa axg@rimm‘r
*
( L)l':t{\(){ﬂ (0N Ol ay !"kﬂaﬂm{& f‘/‘-{)! e L‘_j ’w)

. Heory lag Po= %y h.&

( {:L‘ﬂjﬁn‘,r L-ﬁ:\ olg B \55+ ' A )

l dec | V(i]l\slqaklanofn,'g

R&ou\’rs )a 2l
Y galee 4
A o x
p )
A
M= Mo+ RT I, (%) Def
e
dm;x = Qm,-,(j( Am.m” 36 &~ r'o[@c:[jq_s,[c((d‘

('}'Olltﬂffﬁ ay H [ )
| deal LhLSFa“c[c{ \65n;2j
Leste  Genne t {5 U({ H'Cﬂ::zjj ]ij

[CKE - \DEALA s9sTEM
/l{r.:/('-'.a» R“r 'ﬂ-o‘;;

okhuder . = exp yfi-\—’-’ui ;

0 ) .
/u; : /H? '&’r 0[&{‘ VQIO\Q 54‘6-.“:5{0(5!%1Hjj%r__—}r‘.c{ﬂ}-



Bin&r& -F ljl-am(e b laﬂdniﬁ ar

'1“/ o \S¥o\ﬂd0t/0{%“~sﬁnd (i)”f)) '

Rent amne U_,P)

/q.ﬂr:ﬂ:: 4 RT‘”E—'L

1y
L_\(-——/
qﬂ
. P
)
o=l = Y,

E/ SWCJQfO(ﬁ\(%GU{ gsni@Sﬂ”(dﬁl ( /4) .

Rent  gonne (T,P)
Stdocel billshand |55k Gomne  (B) -

R@w} GMne. (Tl {)) Som {:5 ‘)Cr H{’ﬁ@j b
U/\jpo fehsk standard K lstéacl )
7O = P xgh,
s = by YﬁX\a’L‘sc‘B
/’(B:/’(B f—{T ',-,’EE_ = /Mﬁ'k-f RTM—I\—% !"PTJK\O‘E,
| 7, %
e ———
/4 [\]
a * 2 b

— o ¥y Xy
hy b



. P
q‘ __'; = X,_ X' =2 X = i N P,
¥ | X, x. p7
) i
FA = 44,0 Toer PB* = A4 4 Torr
X, 2 0,52
4 ‘ ™ = 3 T
P A 0‘5 ‘o(-,- P: ﬁ +Pﬁ
B P"D,ar P - (08,8 Tesr
_F
%=L = 0 6qs
)
_q
Y S R
M )(,.‘ ‘P): ‘
. P
a, = 3 -9
B oF > P74 = 0O79%
3 P*
B
X = qB
A w—
Xy [ £3 . Xg= (= x,
P pe
A" X P,q, - 22,0( Tocr
Pe = g P . (1~ ) =
g g )Py = US 2 Ty,

f_jz is ['5 o
P PA +FL’> :ég,’ loce

slutsatser. amneng 'J:JC[(Cr ok
: Omn

Vereqe o G

Buix & = 2”; M~ £ "
/b{’- ] /L(r--"r T RT[”Q.

- .
Bix A 2 0 RT 1y, X

‘ q;: Xl')\f"
_ o HBRT'“XE%’ {“‘2‘
T Rl X Vo *s)

Anic G - KTL Xplay, %, + Xz 1 }‘fe)"'_e)
Dic = = FYHZ  J/ne] Ance G2 2 1701 Y /mol

= DS hﬁ/"ﬂ",n&/uf - ”s/‘:

h= N, + nﬁ})

(¥ =1)



Jambsr EL  Eq (U.5)
Leaktioner

Ex A+ L(B

+ C HZD-&ZE

O= -24 -4yp -C +29,s2G
0. =V
J

\) = y“-i -'_L{ —(rZ‘rZ'?T
J L r £ 23

J . EA,B,C,D,Cij

&%ﬁmm&ﬁm%

(Jdm&v Uu()) ( So\mmlm&nlﬂ.':zj 2 )

%= N+ - nlo)
V

J
£ x A== 28

4 < Ne4)-n,l0) g W) =nglo)
= 2
b
v +- 0O Pz % el n,- 0
- | n, = | mol n, =4 mol
% &, [ -3 B Y =0
— - — = 2 wmol

2

7 70 ¢ realfionen gir b heger

‘REQ\dﬁoﬂsf’"( H’(\mj och J‘dmv,‘“.
049_: ~§0(T*y0(,?+ S M dn
J Y

Konstan + (T{ P)



AG = % pyday = S0i) = a0 % Z,
dn, - ) A J

Spoten poes:  dG 2O

ZVHLO » d§s0 |, relhon khoi g

Z Oj M >0 = d4c O L

JE:WW;H, C‘( (;_27 =

o Z\)J/MJ_—Q
J

- 2V
- My

—7




6/ (0
L&’V\Cl(" ‘/am’/;j

TERMODYNAMIK

FORELASNING 15

L nnehall
@ Ak kv ibeds fakior pode ler

Cﬂas-vdjrgkc—\gdmwﬂ _ sammantgionce Cxe,n-v,':ﬂf

JC“""" forelse Fillsfca et se kvedion - Hmﬂofm'f;)jsrejf/(
med C‘Uﬁvi‘lﬁ{'s fo [&D(W‘OC{(’U (exem Fﬁj frrn'n 'C\lo)

) AKTI\TETSFAXTORMODELLER
lde : Lot oss  modelleca avvikelse (exccsg) Lo
ol Mooy
Def GF: a-G - (I.3)

} (cﬁ“é—xiéﬂ)’ (G‘ES‘ 2X1G‘;)
k_’_\/’_’_") \——’ﬁ\/——\vj

is
6&,,.,,—,( & C_"""f'(
\/l. BQ)\BVEI V&"(C\ L\Ur’ C-}E > % “ﬁur le hﬁ‘}ﬁf,f ,,‘Lof;)
ben 55:(!-’" ‘lﬁ
6G = AT E x lax, (4 ur)

kemisk  Fokn bia

G = ix‘, Z—:i = 2 x.l/g(;/-’ (4.%)

<

86 = 5 % ~G,) = (quz) = RT = x ‘ﬁ%



Delinihon  okhvidels koo fhe ienk

L’_)\r' Lammg

Tl
|
b
==
)
j
-+

.
-

X. ‘C; e T och P s0m

= G = AG;M_AQ,i -

C AT Enh(n0) - £ x bt ) -
T S x In ¥

DE—H’Q jf’.r kOFF\'ij -’—;" é *: ln 5; ’ M€ ja-,
ol ! ] 5 ; N

let ol fo e b lm‘o]"l'f)j for vissh ‘ ?
Anvénd ol

Ze . et a6 ) 2 (8T 2 4. (0, %))

r 0 n. 0 n.
- RT P
EX&MFF/\ ”. Y
B[nar l:\l-onoir\'lnj Gy 0 mne \ OL,L\ 4
G i
LT ‘ %y Xg X, = molende| v dmnc’

A -ji\fffﬁ kung}wﬂ_

- B o

¥ |nX|_—_ o) ) _a—ﬂ (ﬂz Gt )
KT aﬂ i RT



o (A”. N, ) elhrsom 0 X, X,= h N,

{ n ( n ‘.K'.‘—‘ n; )
= ;a._. An: Nz ﬂz( +0, -
on, (*E‘:‘—) g "e(nen) —n, -
l (f)' + N, ) “
. A N, ) A 7(2
(f‘llfﬂ ) R ’
1’7&5_3.
0 x‘if
A"‘J'C‘j alt dfﬂl £ons mc-"’lf{c‘k\ roen Funk"

Gir  deb da g <Fg‘ {rom el \/arde PCA\ A7

Jct, Orv ded ja'r aH {é Erom ¥ LE 2 ‘C-ftma | FMH

Ah*‘ﬁj qas - Va‘irs‘(ejdmv{ﬂ-

Fooxodh y A uppmatta

Lv ) £L
/\‘v Sat P! 5a+
TR A T O S S 4 f’—’(?( ))
? enligh  dlef
?o&nh_j
Gasfasﬁn o |'cl-¢ql E\N\Af\i(_\j =7

AT

Lajﬁ ‘}a:j(_h ﬂo(ma(a "'Cmftfq'}-urc(-

sat

¥ = V.

?o}jnh‘nj s |



o }j P _ X_I | P sat
| X mod ¢ £ traele anu [ Fs ia g

|
e o

Y. = 30
X;

D + -l ‘ 5 *
€ fians Mcmjcl alika akh v teds {a ktor modeller

En r\ajo{' mer uJ‘udCL‘Gd an Mof:c)u((g :

VCH’\ L((C\l"
,(_Z‘j— = Aiz Asy X, Xe
Dl SO
0T (EL 1.27)
)(‘A‘Z + XZ AZ\

Ao @f""?\'ﬁ's\cq konsjrﬂ oter

@ E_xempel Goononl Yk

7= 35OK SE':{\
?-‘ \SO ka/\ n(wrﬁr\-{' veeele F‘ >(4
P (330%)= 250 ¥ Pa
C’H\/C“‘ ?B e O = j& ~ l
i/' ﬁ/ _ l BP
o TR B e fo A jGS‘Fﬁ*S
lv { Vﬂ*gke.{iascﬂ
G,E
T ) AX*XB , A- O5

l“/' \/ i \/dkkf_'l:ﬁgm

V= VA’(A + \/ﬁ Xg V,”\/ﬁ Sivnq



Enbeck A i gsfse — Y, 7

/:,/'”7_7' (I'Um hedd C!—{-Crsom ent 4)
X = \eA_ F
"‘ ®
Sat oot i _F_s'c-xl-
XA L{’A PA ﬁK?[VL(P )
LT

P()jnln'nj z {( V, = \./LA )} =

= 0, 4811
L€ ‘[:C—)f‘ V{(‘['ﬂ lC k\/ﬂ ""fOﬂ <N 3 (;;“(,(-
h ¢ - BP
. exf( ) = ] 0333
RT
5a+
W " Exp | 0562

KVCU" C\‘!‘i L&ré_kﬂq ) G 7/*

Ma@u le¢  ekvokion =2

lnyﬁf ) AX; B A(I—X}«)

Z

‘Ck( - \Cf\J'dr E,\:\/a'l’l'(,\q =) Vi behover (terera

Farmua Sa \danr S0 m MSJ'S“‘ (= Raoults (c:))

A
"= £ 1% o0
A .Sm- 2.30
:PA

F(Srﬁ'lfx .ﬂk/C([njm
X, = 0,6 (stert vaTmfa)

= ¥Y,= 1 050>

sst in L ® gu X, = 0,552



Andm i tecec ﬂjt,r)

X, 06552

A
s i(x)

= X, = OS54

\/1‘0{ 3“5' V&*S\:C\jam‘ffklfﬁ( LG"/ llendniaqar oc‘,[ﬂ (Ene Amalen ;

Aﬂvﬁnofﬁ_( ECIOU ‘ "5 'tfjf mod ; L_‘I é fr_.clfe ‘RC: Dl Hf; f Gy
f‘»“f'.r' C‘(\Lm‘ us Clq Pc:)(oﬂ i:dr' O ‘-”‘ i:-_’ Sa
(2)
P@nj Robmﬁoﬂ 'Far" Haﬂdﬂ inj
Cl‘ = 2 2 X'» XJ qu a([ o r‘(fni_ C}‘hﬂ"ﬁc i

b= S« C‘“J"‘W(I—LU)
1

indecations QH—D(
L)-‘nq"r A

te



Tremopvuamik 0"

FORELASN IV ¢ \Y

JAMVIKTSKO NS TANTEN

Defiaceroe

D . "
ACW = ( é—- ) - z C\ﬁrﬂff-f:jcn av G pPer Mmool e, k'!"ﬂﬁ-n ko
T.F J

\25%
Z\ \)J /Uj | dec xli‘ = }'(J» 4 KT In a,

£ = Z WA« RT 2V lna,
< )

sG”
Al ’ oc s[tn'Hn@(,leq DG mc”ﬁr} (obloncle ol e )
Fro du id'ﬁr och reaktante I stenelarel Hllstencl
kﬂﬁ L:@{‘CT k:ﬂoj n Lc,-( ET Lu(’,.[lr vaced Cry
. S G
66T = ij L\’{ G ( )
o %
‘L(-I‘Q !b!iC(ﬂ i(")G:ES Elﬂlf(jlnc‘/r'
%fbn klar
bl 267+ RT S Vo
® KT 2 lIn 0,
J
- 9Cﬂ* + RT In _iTqJJ [ ‘
_J o \ i j ]’.\,'(-(‘«[{i_ K”g Um H“)C\)
E L 1 B
AGT + RI In & (- \|J) OU\)J )

]D‘“‘m'.””cf om ot

5, G = (39)
> 5/ o



( E(i - (fc]'tu;lf[:a(‘fum)

; —7
=4
i\?é ?nbf‘ . Om MG 5)@. 1[5. iJa li’tmvﬂrx ’550.-"'@(':"-:&
s H‘j{"( 5lf‘l skeive
&r C;j l.f‘h% “&{' {Er AN Cﬁ ( . {“En" reo ‘d\b”,- 'MP'LW alef’~v£<f'r)
\Vid j&mv' k
b6G = O
A£G = KT I K

K btroc v hue  rakbonen skeus |

_ ch (caktions 1C0rmc,(

Hite »G°

M Frin  frig Iol"dﬂn'rlcjs,ﬁr\erji&”

G 2V, 5,G°0)
‘ J
@ Fran Lildnt'fzﬂserljrﬁ'?itr“ OC-L\ 5+aq01arde,n+‘r0pi€(‘
s6G" s AP - Tal®
N JZ Y, a.H'(J)
pS°= 2 ), 5D
J



KD(V\ 11’10:31_
a B Al e Lildniay - av 1 mel - frin

5rmd(}mn€n i rc(armslrlni{ffbf = den mcs-ﬁ

Stabila {_Or‘“ﬁﬂ viel P 0 - | bar o Uruc(( T

Tab b\lc’rq d\e_ vaicelen o Ha vid en viss [

inte  Satedt
att  det G olen T

shom  or aktuell for (real ér’wbncn

Omcskaing av  of”: T =T,

2

o H, o4
o1 /e T T (J) o

ok a i,
T for B gh“nacfe:n /sroc(LlH oc,L (“'eo.HomL

L;gﬁk-(aHA s Cop - G

oT

(;}F(Hs* H&)) = A Cp
it ¥ F
sl

2.H
= —_—
(bT)P = 0 G

SH'T) - o b Mum o

AS(T,) - 45(|)+ j ‘f_



E) O \ + ZmMann {‘5 rde \mnjg_ﬁ; l:) C/er delse

ALY - RTk = sl - Tss

e V‘KT 0SB/K,

A— B (Cnc/(o-ferm)

N
1 B"C!:':jc I“L-Q{ }((; }C("
-/t hoe  ew o
&OI'}Zmonq N N o< e .-'J ‘*’r'fjﬂ_ o [H-
Mrre g, hat .
£ och higee ir\:’fﬂ‘h ‘
DM /_\JH.O G stor (?O) : ea H‘\'Of‘\m “4,_,— “ {:575[3(4%
AS s toe L >O) " reakbon iy
JIMvTENS TR yckgeRoenspE.
&= pope
€ oo g o Py CAG/RT
Do e kon  vaes P Lecoende
Ex Ag) = 2 Bl)  lppaximeec  fugacikb med  puchalhged)
Z SN2 P
K _ g o QDE, /P ) (P‘ Pfr) |as  ekvat-jonen —>

AA (FA/F’) Pﬁ i



ﬂ /f skar  med P dus J'a‘mu«lkf)

q[o‘rs\ﬂu{s ab  vansker
[ e CL\mLCL'Crs Prl'ncc'f')

(sfémmer  med
JAMVIKTENS  TEMPERATURRE RobANDE
-G /R
K = e loﬂr‘lhr' aoN ’T-
mesk.  rétna ut fe verye N : olika ca H

L aG*s Al - TaS’
2akna  om QHDr a S° Leen T, F 7:

the o L\JCTLf - &(/Fa

iy Gibobs - Helmboltz  vent  Hoff

sof. | dpouq g (124)
FAPNE
( /T)) o
ol ) ?
D °/ 5
(26°/7) Al
> T =t
AG®
“':‘ - K Ian Kk
_R Aan i - AH
AT )
0'(|nK AHB




qujJAj& f\"""

1 o
i \F)
B Ak o |
| d(\/j:z”_ LB
£, s k
[Of’nK a _ﬂ [0((
K, T

'ﬂkz_ \” ku ° 4——]-_—‘(3
R

Jdmv\'kh@"ml’d
HjO s) =
He (1) = Hy (g)

Rera karg !
%j OCJ’\ 0,

Viel chﬁ‘ Is k ]na( v

& ( J/k-rm( )
Llﬁo () 40,25
Hj(/f) ?5}?0
Hj{j) I'#Y 56
0, Lg) 205, 04

= M) 10,

Voo £ Jﬁﬁ%&éﬁi&.

( 6H"

an 1La£

T- 0]5(‘1{'06(}0((’;)

(a )

(&)

ATCHQ( J’\J/rﬂou
-90,7¢

o
bl, 35

]

UO) Gntas

och

VacG

Vare

~ 0



| | iz
Ke ® ) %ai)

o
ﬁﬂo(s)

( L3 rJ-“‘ SPPOO X mEA

J koadensead  fes Q. o ‘

jCLS&" a, = i_ - FI‘
L P’ ‘\;—‘

K - (P”j/fjo) SV
——

b B9 ﬂb /f
ey |
KG\ ) pH Pa §

2ual) g5

szﬁjl
e / /

667 37,k AG s Al T A
Vid 248, 15 k
BH, = blsg+ L0~ (-q07) - |52 14 kd/ o |
a5, = 13486 + S 20504 - J025° 207 3/K el

AH\JZ C)[,Bg - -2 CD[,ES U/mo,
AS < 4,80~ 15 9= q8,4L J ¥ mol”



—

Gbr\crcH-F !

AHT(TY) - 2 (T ) J&CP"G{T

e hér ar
£S(T) - AS(T)e | 88" 8C, = O
T T
T= Goo K
AG" - AR =T 4w S
AG, = 27 862 Y/
&G; ~ 2 004 )
%Lq;/m%
Kﬁ— - i _]D_H_l = PH =~ bbb AUE Fa
P° J
"AG;/ET L/,
Ky= e e
= B, 3150

2



-y /1o
| ECRMODYNAMIK vl

S nnee+
FORELASNING
KEP ET\TIO N

Frmlo; o r me C-\ Sver

For o .'c;(égl:iﬁ\:&g Sd[(u"
o dUs ¢y AT
cohe Y AT

T illskinds fun khone~

{mk Q O(.l’\ LL)

Mz Uq /e
betakba  en - Ilersbehallace m el | mol He ( (5 N

ol \ mol A (L{Oj/n'm]} | bacla vie] 29%

. H{ Ddx Ar‘ l’\o(' G\l.kf\ el ﬁ-ll{f‘(""

’ \0160\ l 3&5 loam bﬁr 0 fﬂd_c Ay ‘Jﬁ-ﬁf\Fa{‘fi\ ff-\r(;m
. l-l c och A ~ 1‘*(;( Stonme, il,.. () Ic?s'f. UG e ka Prca : \lé,Tf
[L‘bokﬂﬂn 'ri’\Oﬂoa'I'D(Y‘cTr'g, 3‘:‘5‘5{")

bhakts o behallae  med  We LZOJ fmel ) och  en mee|

g4
Mgk vatlen (M= 209/mol ) . bicle vl S K el (b
DQ O |40‘(' éﬁ;(f‘d. {;-\(_\lc-i( Vo, f{?-cka e (:'j(‘j 'f?‘/\! MC
(Qj;krsa o den ken (orea Sly 't:.r: #(@(‘ s 4
g f

redohon och v cbrato >, L’M sver (J 4, tal’a

C/M‘rj)



Hor  {orhaller Sj @\P“‘A“H”O”m Cen ¢ deaf tue bin (rsentep)
!' Fo‘()’\d“&fld@, Jn[} €N Vu"k!j {’urLf'ﬂ ?

(S(}\mmc\ {:ISC‘{C ex f’aﬂdﬂf ML"‘W’ Sanm i J’?’fch )

E\P(OO{U\L‘HUGM G 54’5((‘( | GEL{' ,-GPCa(a.
%”G/"
E[ﬁnv&ﬂdn:njan 1[3( e (Agal pum p [ {:{r [ﬂc; “ooc(e
Bl en wu;j 9
6[C\n vandn .'njm ) €N I'G{M‘ ar meelee an
o v{rkl‘(j

%U&ml"—'\ﬂ 6{7*‘(@ P'l 5{!\0({’[/36/) %’r C‘H' 5\‘j S‘lf'm dear <N

?rocess Skef

B spaten precess Lol slukdt ok 'Solere 4

SUsten 0nnchar allhgf aH g &
' SYyshnet G ka,
21 l{,(! Frb\g_csj) = ,'ﬂfj(;m f?f'lil’f/,r;'@ 5
¥ ) ~
Ved  men a J A
o med ot vakske 4 vodec by [l

Dess  tempeatur 4 "jf’é &n majr’rﬂao{_ﬂrmf)cmv‘wm
Vil raclange HIJ ck

Vi
acl Minay el at+ on dﬁqu ar é\f@r‘l\CfH‘oc{

DZSS J'Ompem{ur' ac
Vid (edande —frbtlr\
Ve har hajﬁ

he 9re A0 g Hngels fem peratun

‘;txmptra{-w ? ? dnj‘}{jc le:u(vq

B S

s gl o~ . |
‘ \. M&H'agl anja wted l ‘oor’ beor  Lare G |

_'/ ‘L_I!DW A




](j |Cj lce/{ C)CJ')

h) MP%sér’ = "\)t

Vafmcfum]ocj l:f,{

[cli. Ser | ke clorma Lgﬁ

UWI“C& o ev hﬂ\( omfaru{q
fir vblmed edler l‘jj.ﬁn)

Mag maJ\Jg COF ‘%F G(Mnc. VGl I"'Y]Cfum’: ?
{
(-
Co?,, = T, _4oo y } i K }
T,-Te 00
5< (0fF, ¢ 5

f"‘\jf)if)r avger kondensorn ?

VVI—Cl —(Qsﬂ'ﬂ.-ﬂd(l'nj } FAN H # C,P AT

Svarcl~ >> %0 U/\)



Vil hadedani g M\-jc{ encle o huvuelsalser  och

O&‘Rﬂ 1'§'fomr {:Uf Jf{j S+ar'+q F(Ctn
. Mg{\/
] i} 1t 4
2. mony {orsi‘q( cndle “
oL, G A S
. A" a8 W
€

Clauscus - C[ap@rmg o kuabon Funjcr*nr bea el

' ﬁulO\r'MC,('n‘zj

( OPPok | ccleal gas ene volumen m C;:f){‘ STorre
il N S Y

Laslighekn  hos  koleioniol  © wHer R cledha st steee
d(‘ C((/{‘ |dMi) {:j{' C\'L" 5&;—5 l’.ﬂa (;J_"l“"p v{-j.e-_f's; fﬂ L{'D(Ufl & (FS( (,Oz, ) MC,C{

Hmrﬂg lcfj Som r‘r_\cﬁ'fﬂi

Vadl inncbar  det Om fea blancln if)jsf/ﬂ erin for  en

bl" N | leyi ;
aene blancln rb V] g VEN jfxmmaqk‘,‘l.-}ﬂ ('qj ar ]Do:;«'{’fu 9

Amncnc  blanclas infe Spoatant  yid

C’ff’/\"’ﬂo\ SC*MMC\r\j,C‘i{'{'ﬂiij

Bdm kta 3Q51E05J'dmvf Llr;m

nf\t”(u’] Mgo‘-( OCL (!\\)02 . rc,‘./“
f[f«ﬂ 3.{,1, [ler UH’{

’ \Joznn\,u"dskonﬂ'anjr(/) K becor oy J(ml:cr“crfurm
' \jdmwkh\mnﬁaakn K becor intc. oo +@ckef‘



AT IVITETSTAXTORMODELLER

roddell
(&
coo.
BTy R
Iy
Lq G,b-
&
Zt_ > (n G

MOC“{%C{T@[@ Raoults lij
ot
3?; % x; T,
kbl - vi vk Z o= w vet X z
5 T
VabLﬂ

\/1'“,10(' 3!_ s B 3‘. if

Zj;—‘l:? ZL-_XI_WZ_SCT

St ?
=7 V- 2‘5! X. ('P'- !‘LT)

o\kH{/u'%ﬁak%r - Guyikelse

- |

fran ickea (4t

Mj&tfk){" = l’-Or'fr'.C@r’a."‘ "Fejol(












