Advanced Thermodynamics Page. No. o

@/ t%)(’t%fgj r/%?lﬂwf/‘cfﬁ / /ZC Mdﬂ/ W&/ 75516 /%/f O/ /Uffé/
ekergy deshuckn asso Cated with His heat tramsfor

/97’&(@(55 ~<

s &WW an s ?

- The Pracess /< J/[@@/ CVM/ Hus e }/W/E U/ /z'epu//‘//’
lanster  throwgh He Wa,// 5 anstont
V2_ Heat Franster Hhrowgh The wadl s one—obin s, 4

‘

App / lying fhe m/e Jorm

of the €xerg b, blamce 17 L yv,v# -
fothe wall g, ves T
, — >
| ]
26 Cc - _} | 5 ¢

+273

(1035/)( f_.. ; /) (/0?6) // 5,272 j“)(clqinyﬁ/bﬂ ,v

‘  —F7. .0 A
Xdéj}mjﬂ/ N L~Q- W

.,,._.—-»

|
|

5

’

l

|

i

)k

f (== [ )ﬂ @( [~ 7”:) f/Uh/fya/ =¢
|

|

|

|

; ,_

gi Ihen, He rafe o/ fotal @XWJJ G/\‘-”A’fif/ﬁwdﬁ /S

e
Il
!

Mechanical Engineering Department / College of Englneerlng / Unlversny of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. ¥/

jug5~— 273 ) {135 ‘—w——-——-—Z;}j —”iﬂ, =3
(1:35)/1 Zﬁzﬁ) ( 3)// 0#273/) Mestroyed =©

,~.'_ ; . '7-‘7
/Kl efrojed 99-2-1n/

%E o/ Ef)(wjj O/in'iw//d/) Con cwfso éé c:[ﬁ’/t///%/ﬂec/dj

Xd@s}/jw/ = - %Vnem//wj

i
I
I
I
! Fx s Stewny enfors a Fubie Stead 5 aj 3 /1///4 a%g/ 450 c°
g a rafe of & kals and esits af 0-2 Mpa and Jso ¢
| (/'{)/]M //_( / 5/ m\y: y/;;l/é{/l% 1[1 ;/%!f "\’{, ’Vﬂf/ﬂ,gl//y CZ!}/GL%/OL /?0{4

ﬁ//lv/ 2.5 /" /},l ﬁ r*;l?‘lﬂ 6[3

’ STy AL VRS

E/Dafﬁﬂzz/a/ aneryy Chamges are 1eg)s)ble D&/ﬁ%f%//f/f

i (a) the actual Pow - au//m}
| (b) the Malymum possible pPowses out s !
[C)’ /48 J’fi&%?/u’// lamns @/44@0“ {]z {

?

|

/d} fhe exeryy o/w}rzyeg/
Ce) the exerqy a% the Stetan; 4/ Jhe /n//f//@ﬂé/;a%»

[r%// /i ]1 o

uw\/

/41 < V/”M/\ i}ri/](' l“,

UJLU 7

| - Stewly flaw pracess

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 52

2-The linefc anol pomfal enevgies ave neglgible.

| 3MPa
Wetake the tudine as He e

| System, | | A==
I
!

{ /e /‘er//ecis cs/ e Sheany - i
C’Uf /%f /,IZ/E//W W/Jl J/a/&g 7;-— ZSC\i
C///’Lé/ //tc f;lat/ [ @/ ]L/Ib fe= loo Jepy
C’%V'I/C’)?/%B//V/ ave /s ¢
p=3 Mf’cf JZ hi = 534949 }‘J//g
]h/ﬂ/J/ﬂtfﬁv T =450 ¢ $; = 7-085¢ /LJ/kj X

|
1
I
£
é
|
Iz
I
|
l
|
!
I
|
|
|
f
i
I
I
i
i

Ent Shufe: =65t o= P2l S g S

= loo kpa he = /‘fcu‘zs =143 /é‘r‘//ﬂij
| Deaol  Sjafe & f—d ) {

o= 25 ¢ JSe=Yugup=03672 by e
(Q/-) __5;:(“ /J}’E’d!}

E,,- E ‘J}” fﬁ”ﬁ”/ d =°

My = l%wf  Fonk +mh, (he=pe=c)

»4“'//”(1’ }’)L/) @w‘

Mechanical Englneerlng Department / College of Englneermg / Umvers:ty of Anbar Prepared by Dr. Mohammed Abed Ahmed

|



Advanced Thermodynamics Page. No. & 3

Wt = (9 (3394.9-2769.]) =300 = 4306 Jews

(b) The maymun panser cufpul ( revers/ble powser) s
I dettmined fam the vate tm of He eXergy balamce
Napplicd on the evtended Sisters ( systerss immeotiade
f Suprawh c/[ﬂjs/)) whose bcvtwaﬁw:y /s ot The ensrer ment
temperature of To » andl by Sefhng e exery deshuchn
!}eym (:?L(aj | fa. Zeso, ] - ,

| o(ve/usible ) ))

. o o T | P o( Stfe

|

|
! ey mué v’ % -5
|
!

7/ 7 /%M _— AWW/Z

:*/4/7 <%?%/}—“ M%auf — 0

!
I

| Wessont = 1 (4 — %)

= Chy—he )= To (S~ So)— SAE_ppe ||

[~ Wiyt = 8 [ (3394.9-2762.)

(o, 2221 /77 OH S f— 2.2/ )1
=TCE5F<TI5) (19456 7€

/\/0}’8 W @Y(’/l’jj ‘#ZWM/[W LU/‘/% }lmf /:S Zero L(/éﬁ// %6 »

|
i
é
|
|
J
|
|
i

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamlcs Page No. jl/

fﬁmﬁei/cl/ﬂé//[’dfi%e /Oa/mf 0/[ %m/g///\ 7%6 @71,4;@/7”1,%7/
‘W/Jw’ft/ufifé’ & -

Uf) %& 5‘3@%@/ laww 6’///@/@”%\70% - ;lw/é/nf <§ /%f
| radis of Hhe actual work de)iered B Hhe reversidle

| W tf/’\/L

w)’%auf Se ?Z

!
Wed 4306 _ gyqy

| )
Xkcleg'qu = W}’@%m/ WL(f = 5@72 4}6({ 7?5 /QW
é

|

|

i

1

i

|

|

|

|

/&"’7} V/’-?,j

Suw% he) =T (5— 5 ) +2= +92

&

=-h) — 7, (5- 5}

(354‘7‘j~ l64.83) — (254 273)(7-0856— 0:3672) |
=[23§ /¢j//<j ‘

Mechanical Engineering Department / College of Englneerlng / Umverstty of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 55

EXx: WCU%(’/ at 2oc KpPa and Jo hal enfers Q m,)y‘,?y
Chamber CUL a jafe @/ /50 /<;9 /m/)’)y M&/’E //,5 m/;%ea/&‘e,
ad%aw%dﬁm?@ﬁ&ym/&mwh%d/mﬁ hre
m/,(/tmf feaves the chamber af 2cckpa and 7o d/w/
l/zea/ /s beng lust fo the Saw//acmgl, Wy all T = 20
] af q rafe C’/é 9o /‘J/mm /Vg]/m, f/y /?te C/Lgmg&’/.q /Z/m
J tic amol /’Uf%flcb/ @Z@/&S’; detemine The yevtss: é/e Feie,
!dlw/ i’%f_ mfe O/L Eé(wfg ¥ o/fxf ﬂwﬁm 7‘:/ /hu /f’fc (cgS. !
i § Sal M/ﬁm - |

’ /{}Sﬁtwﬂpf/ NS & -

! je %j LS i Ja?leaui)/ //UW ﬁVC/UJS Since %gyg Js Ko d‘W&’
!(,(,/j/A 7Z7mﬁ ﬂ//‘/Mj /90‘//1/ ()44/?7/ #4( /\}f/l o= I JAA =0 '

S e —"
| AS

v =

i
|

; - %Wg are /o M/cf%’ MWC@%W% //%/cr/VCO/
}Q.J/g Einetic a/m/ ,é%f/&/a/d/ Nt 9sred age /75.37//3/2:/5
ke =o and pe=c.

2oc kfa 7 /
|

.:

|

|

I

l

190 /”/j/m,/t

le ¢ wakey\J -
— -
m =50 M/m;n /W//(/Vj (33 M’X%’We bs 2 /ch
By Lo o | Pambe Fo ¢
Lo [l Pq {S:’\W' </
I50(¢ | —»
/c —20(

Mechanical Englneerlng Department / College of Englneermg Vi UnlverSIty of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 5&

Mags z///mw ety
- o(S
"4/;!//1 ()/jy) U\SWM —

| : 7o (stauly)
Em ~ tot = C’/'C,sgifew/a/% o

Em — EUW]‘
m/ }, '/“W’Z /’i - mj'})f 1 W’aqf ( W"’O }L'S'“Q? fe _*j
Cgméwu/y 7%5 Mals C%M 6/74@4/5] éal(/f;«”?(,&ﬁ Ju/ég

|
up = 4 hygi o= Biparicdhs
]
|
|

The clesived /\?”c%)e%’/éejf at He specy g eo Shites are Je]ﬁsm_
ined fom the stears Jables. :

| 5= meqj i”t:'i'j—a,/ e = 92-022 KT |k "_
| Jﬁ«}f/. T = lot Si = Statpé= 015l K7lkg |

|
|
|
|
|
i
|
|
|
|
E
i
|
|
i
|
|

Pe=20ckPa 7 he= 2969 F#Tlkg
T =150 ¢ f S2=7-281 FJlRkg

Slafes: Ps= 200 kfa \Z h3 = L!huf?o — 293.07 /cTZly |
| /3’ = 70 ¢ J G =fay m—:o 95S1 Kiig ¢ |

Mechanical Engineering Department / College of Englneering / Umvers:ty of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamlcs Page. No. >/ i

Q“/ ‘“””/ —,‘—”’/‘aAz (’M/fma]AE

9o =(150)(42-022) 47 (27691 )— (150477 )(293.71) |
«f}”’)z, /5 2’7 /Q-?/WI/M

%& maks mun pc/m/w/ CM/W ( VW&%‘;Z/@ Pan/ey) i 0/:9//[
@mmep/ /)/ﬂm fhe rate /@f///ﬁ’? 0/7 The A er gy badeomce
C%ﬂ//ie@/ on M \‘WlMU/M SYS§ fan (s JJ}Wf/MWféZ//%/F
Surrunolings), whese baunolwry is at te emvronment |
pemperatwe of o, aral by seflng he eogy c/a/mﬁﬁcw

ft%m GQW/ fo Ze)0s

O Creveysi 1/!(;/ o JT*K'Jy{U }

) P / A <
\or Yy , Y, e —t e 4 i Y
in= Kot = Matraged = Asyshesa Jdt-=0

i a3 ) = ! iy /J/,J7 a .
) Y, — Wm,}w/ &_,)}W/ — 1, (/é =0

- W}'wf;cru/'f == 4, {,/l/«f-//l/lz 4 — M [7?

| Vole Hat eXUyy WM/%/ by heat is Zerp ihen The
/m/z/oWa/éWff at- the point /x)[ A Homster /5 Hhe
envenment Femporature Jor anofl fhe Kinetic and |
| petential enwgies ave mj/{g/zé/e There foves |

i
i
I
|
1
i
|
I
|
|
i
i
|
|
i

Mechanical Engineering Department / CoIIege of Engineering / UnlverSIty of Anbar Prepared by Dr. Mohammed Abed Ahmed



|
|
l
|
i
E

Advanced Thermodynamics

Page. No. %5/

:‘wrc%m/ -:m/ [ (h “—éd/ = b (5-5) J

+m5 [Chomho) =T (S2=S.)]

— n3 [ ( hs— Lﬂ'j’ A Sd)]

}

sz/;wj =y (hy— ToSt) - W/ (ho— ToSo)
+mz (he= ToSe) =z (ho—"Tete)

5= JeS5) +my (ho— TeSe)

| Re — a«fwikﬁ vl

| Wesacr = 7 (h=Tesi)1m 2 Che—Tes2)
""M/’j /63"‘ Tj?j (}10"’ /OS) //%/H’szﬂﬂgj

= (150) [G2.020~93) (o451 ]

—f{15- 24][2;6?;—(’4"’7251/1
—(l¢529) [293-0F - (293)(o-955/) ]

/ =~ Lur
/ /Zl:f, &/‘(f;j 1}" Mffd/ /’[/VGﬁ Q:Q/ 15 f’n{ﬁ\/"é'//’ 1A “C'l;// { 74/’”” /
(N (3]
des byeyed - /;/%mj ,.._J;/M{ LS 9 — F77 /{47/“4)’/

Mechanical Engineering Department / College of Englneerlng / University of Anbar

Prepared by Dr. Mohammed Abed Ahmed




Advanced Thermodynamics Page. No. ¥ 7

Wy = o 9 Sinle //ZL&//& L CZ@/ZZ@I// //K/W*/: /)Vé%ééééé/
oimfr;g the process.

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 70

Sheet No 2

Qi A piston-Cylneler device @niains § kg of refrig-
evant - I34a at a7 Mpa and 6o C. e rﬁ/f/jmm/ 15
| now  Cooleod af %f@Mﬁ/&fSWé bl M episte as o
/,7%/0/ al 2o c. ]/ he JW'/GW(Q//(%S are at /oméoq and
{ 20 ¢, defurne
|(a) he exergy of The V@‘Z"jekwv/d// e f/w/a/W fhe
/m,/ Shafes
f(b) he exergy J@/Vjee/ olurry M pracess #
| |
' @Z 4 Lo /y @/D/J&V é/a(/é //747[/4//@ @//@5 CJs o&///a

ool Ak Pt Cnfams ©-035m3 ][Vm/
rCUL /7.6 Dw%e/mme, |
l (a) #he Fmnal éﬂc///énm Wmu%e
( b) the werte po fentiad //u&f/e@/ 0/4/’/ this  pveless-
Assume  the :Scmfczwwﬁly, b be Qf J2C.

" Gz Air 13 Gﬂ%ﬁ/éﬂ@/ J'f&aﬁ///j by an  kw Crpre -

lﬁW Fom bekpa and 17¢ fo Goo kpa and 167 6

’dl Q 1//’1?/77 m[ 2 _1 LG/ y /f/ﬂ Pﬁ//Ma 'f%f CA oy /M
[ < KHe

einetic and /)a/m}fzz/ enepjes, deternne

’(CU te ihcytase in the Ww/jj cs/ ]f/g Ay

l

E
!
i

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. q /

(b) the rafe of exeryy degfyqug/ cluring Hus protess,
(¢) the Secon J _ Jaw @ff;ic/‘ngwj c,[ the CrmpresSor-
Assume the supravdings 4o be qf 1 7¢-

{ Que Gld water ( Cp=4.1¢ k7lkg: L) /eagﬂ}iﬁ fo a

IS!’;JC wey  enters a well- /}st/cu/ze.d/ /%’/7 /Uﬁ///‘(ﬂ/ o//ca,é/e
|- pipe, cunter flow heat excharger at 15 afq rafe
l (wL 0.25 /(a/( /}m/// s éﬂaﬁm/ f( 45( éj M [/U@L/tf

(A /s

1a ¢p =4/ gL]//&ch) W enters af Joo ¢ QJZC{ )%U[f
| @f 7 K9/, Detanine

\@ the rate of het panstos
4) Hhe rate of exergy dles Frichon e feat etch-

W Q’wf/

t (CJ 771& fﬁ@hﬁ/w Janu «@%Mﬁm@/ c/ He heat &((/4.» ,
a/ﬂﬂe% /ﬂ/k’@ /d = 256
|
|
|

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamlcs Page. No. 92

773,0% &69/7@”7 G P/d /99175 é@c CLJI'/GHS S —

]74 IS ERown f/lm/ Sojne /)0/36/79 cl S I«LM as ][Wn/aﬁ’/(-
; 7LU/€, fvesstie, Voluine 7 cz//u/ mass  Cap be Héas W”@/
i /{‘ff?[ Hj OMA/»,/ /I’)ﬁ/m% //ﬂ( \I/(“/l oS F/(”/b/é/ CZ/((/ \_?)( C//C

i
'w/wm @n be oefermined Hom Fhese (ng Some Si-

l
’ 1 le redations. Mo weyel; prap e hes Swhas wfemal |

| | enerdy, f//]//m//j/ WM/ M/’/‘%’j are_nel So Casy Fo |

| (//,Lg/;/mmw because 7%31 (////*7/4,74 be measwred oi)e.

i J ay Vé/ﬂ//e@/ 70 @u/{iy ﬁ/éﬁtja/ﬂ%/ﬁ /)yy %,,w;
*%/%ng/h Some  Simple  velahns betweers Compro-|
V@ entunt Ww/ termodynamic prapehes and |
6(/)//%5 /%@ ﬁ/cp{/}éﬁééj 7%4/ ,,,,__/W le mgﬂjwrw/

‘ Z/ly.[/f)//ﬂ /m /ﬁ%@/’lf n/(ﬁ!/;/‘-/ /"I‘AP@M/M//’}/'J/F //?/V/w{’%ﬁ&’

»

|

:IPW al L;ﬁeﬁﬂy@r// Relakons s —
'[af Hree  vamiables ape Vy)/ﬂ%/ﬁo/ b Oy X, Y and Z. }
[%/VWM /M%ﬁcfﬂSA//o /Wée t&tf/ﬁl’/ﬁﬁcg/ m He i
I ]Q/ wd//y /éff/ﬁld

|

|
|

7
)[()(la‘f < ) —=o (]
‘/ /‘ J — Ly ‘L ’/,
7 3 -~ "\ 1
7 N P N ; i} > P N/ ‘P 2 5
f X s atunchen c ;// finso MLQ/J ondent vayy albles

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. {773

Y=X(J,2) (2)

{%% e ol /ffm%/p/ al / e o@émdm/ Variabole

iX.,/S 35 N /’27

0/)(:(3"&) C?(j + X ) C/Z ) (%)

4 4
’ Ve N /4 /A ) 74
L/( 14 2 éj;[fe ‘-OL//‘\/ {( X j’\/r l// L4 LfI/ 7 W’% /2"{/1 L I/// /’A{E’; f}}Z/ /}{'Z’V 5

’?v "X o and (DX _ o
]% \“—S‘;“Z#/L’/ and (——g—z;)jw/l/

4//((,/ 5{///[6/&//}[/( /o) u/ A (Z/LU//V W/ /@{,0&7[

fo z/’rmo/j/ }/{S/ﬁ%’j()[/pfe /j,, 9ies

e

>z Yoz oy 32 3y
on M _ 3N (5

P

dZ Y
7?/ Y s a per / ee 7/ /’7///4;9%5’44& 5—5/ ﬂ(,/ﬁffj’/l; C9(5) /s Sati—

A
S L ' ==

|

|

|

1

|

|

Mhen = Mo+ A d = (4}) %
; 7 B ’ }
|

|

|

|

|

|
I
I
|
|
% LS -t and SN aEX
i
I
|
(

3/,@/ // any /zm%m)(

Mechanical Englneerlng Departm ent/ Colleg e of Engmeerlng / UnlverSIty of Anbar Prepared by Dr. Mohammed Abed Ahmed



by = (0 ), ebor (3 [(32) e (35)49]

|
|
|
\
|
|
;
1
i
i
|

Advanced Thermodynamics Page. No. 71/

&m#@@ff
Y=Y(x z) s 2= Z(X,9) (6)

77‘;5//) /}Eﬁﬁ? //l 25 Tt V‘(ﬁ‘f/éf{ //ff)w/ e /24»{ L
c(jw( ) ey + ) Az (7)

J M/LM? 3“ y 9,

X

Szufu/;m fw E9(8)/n E9(H 9ives

w——,r/BJ\ a/dj ) /B%WWG//%/
Li‘ X /Z @?/}X L 2x /j_l

VAR A IR EE N AL.E2 e WV e
f=1-{ o
JTL Y ot U oz 4 U ox/yd

) (M) (22) =

dX /2 DZ /x L DX/Y

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 75

(%) = (o)
\ Eéﬁ)z-. (39/3%)= C

7%6 Qb ove t’g/(w{;m /S sz//@/ re C//’ FoCy. iy ,f_y/a,,
fion.
Re— awrary. ny E9(9) 9es

LS /’M )/ 2Z) _ ()]
Bj 7z oz Jy [ o0
C/(//} s Ccz(,//@/ The Cy chic refa %@/7 (///[/c,/////fgwl
7()(8/%//0 éé%ﬁ&’[//? /7:67% [/ naryrs. //m,\,/gj/g/ k;[](//) I
|
?
|
|
|
1

)
/

L Coun %u» m#ﬂ/\ /A -[P//»mk It Z 2., 1IN s /"/ /.
el i 7y / / 7 L LA 72

(...;f_ ) ) ( 2 ) = ()2)

1
|
I
l
i
i
|
|
i
l
i

7}1@ A?{M%d/ l@«//ﬂ /r IS 5
771} 67&@&/‘/@71& //Lﬁ,/ /[ L/Z //’i( /Ja%/ /{/CZ[ o{@f/l/c(,// Vés O

/DVL?D?//SIY{S /:) v, ’7“' a/u/ /c{ J//H/)/f Q/;[/]//&SS/Z//(’
j «imn ’/r (”’J//7 /u/%inf are f/j// //7; Z/[u}/h (’//if’/?///L
C,}k % /71 ;.’J Cj‘)/) }(/f }'t(//.// 74/*;}/) 7?»’ V. ’_‘Z;/f’},’/ (4 //i /ﬂé/%

SIS

f:»‘gp/a%*\j the exaciness / fhe A é’cﬁm‘/ffu C’/ .

Mechanical Englneer/ng Department/ College of Englneermg / Unlversny of Anbar Prepared by Dr. Mohammed Abed Ahmed

|
|

[\'\



Advanced Thermodynamlcs Page. No. 73{

7‘/5;/7&(@;}(;/11/( /’)m/)( /éc::y /z/u c/ /%é C‘ﬁf/%s /’{94/{(,%@1\

Can é\(f gXﬁstﬁig/ aL

- Df'/lé" __ o Iz)
dh = T(Lg —+ (’/‘(’Jl/) (/)

| |

%" V%(f} 7[Z’£fo C'zéés f("»/ﬁ%cfﬂj are Z)&i&sé’ﬁ/(7/} 7{54/5)
e f’qn/: .)[“r‘n WAoo ¢ #)V ﬁ://hﬂ% /’;’121{2 o

&7/ A4 \Q{&//;’V’ﬁ’jjuﬁé',/ ;’u;l 77 Cpef) s I A VA a4 ]/1,,(_»/// < L w7y

10 cg;m/ / he Grbbs J[émﬁ//f’ 195 0/"3/7/7 f‘é”// as

dg = Jh _ Tds—sdl7 (/%)
SJ/})/j//fj’,/u theabove /6/[/{/5&% }Jj nglfy {195
Q?’L@/ (/'f/)/s /"UL c‘éﬁg/}y 775 U//g/* /L/z J Qvé/b /’é’&téﬁnx
ﬁfﬁmﬁ/e C,/;z/“/@g,é/e ;Bjsff://w

;

|

1 ;

jthﬁaﬁﬁ%ﬁﬁgbZWi)ﬂ¥ }

| c[{ﬁ{ == Oé(,.f Foli8 C// — / 77 [

i |

!

; |

4 :
1

dd=—3sd 7— polin (1q9)
|
I C’ILg_ w5 /' + (/\C’-//‘Q (2(}

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed ‘



Advanced Thermodynamlcs Page No 7«}7

L)(C{M//?qj[/o)? (,/[ //}é /5457 CW/AALS V({/Ltéﬁl’; /81’/6;1
that ave of fhe fovm

dz=M Xwi*/\/(éy | )
Cfi/f’l
o ( ’ax) (22)

J

Sinte U, hyq - 4,@/ o -aye /mfcrﬁ%/ﬁ@z a/ fuz/ 7‘%@&1 Afw
Q)f'ﬁ[ﬂf C[q}gfgfmam 7{[;”: /( Arl)ﬂ/«h‘,u ] EG’ /(20 —/f Ea //1 a /A#
f g | i 7w / y / l;][ 7 I )

[ S

DS\ /2P
( Bx Vo 3V (26)

|
E
i
|
|
|
(BT\M /\QP\ (23)
1
|
|
|
|

. % ﬁvm/l,w’-’///dj"h;/ /S prffl/ «m.») ’f/)ﬂr’u /}’fo L /w lM a3 f

/I‘?,Lv}'}/’l/f./%_:/: l""b'?’(/’;\ AT ;_

c{ﬁft/ﬂ/zmn}g The Cﬁmf\g ¢ /N mﬁa/y , Wh e Comndt éf |

The E9s (23),(2), (2 25)and (246) are called 7%@
72@ ayeé PV%I@M/W{} Vd///r#//ﬂ //7

'
!
¢

{

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamlcs Page. No. 757

/?Oé:é{i({/t’f/ C)/;fﬂfﬂl/j éj J//M/?ZJV /7N€éqSuy //\fj %c C/W/Uc
N /)/Q/)@)//?t& v cz/w/ -

i /A/ C(/ﬁ)tda u//? L[: 70{&{/15 &, :

‘ ( [qf'\{‘j ¥un E’l’dé{;u% 50 T S )/@{/J /ZMU/L:»/)/ 14/9/41,/6’5’/7
l ﬂit’ Sr»(f(j%w// 4)) /%/{ Sure, %ﬁﬂﬁ/ﬁﬁ/&t ;/a//‘”c/ //lz,e ﬁ%f/{ﬁ///ﬂ
|

|

c,,/ fa/q/u/%fmn CZ/[U/ /71( Sf‘éifj[ic Vﬂ/éz/ﬂt C/ 776 /th/@
h%/« 108 /N :///.&/J/ % 6‘7// ,//7/r/1 /A) ////f‘/sﬂ( /E/ /7/ L}V

COc/Lf:W«U/?mg of properties in a o phase veqicn.
\anside The Third Maywiell relation, Eq (2s):

{,\/@/x — C/’//‘/LJL(
v

/»w

) ,,M.L) =g f‘(i’ﬂf
T SC\_j»

o
~ /

UNT /v | Yy /7— !

poind

AL Z
Ejy

-

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahmed



Advanced Thermodynamics Page. No. 7

| Dwr N a /)71/{3 ¢ charde process, The pressuse Is e
S (L}%’Cd}%’ Z(;ﬁb’ﬂ /)/ CISWVE /U%;t /7 Q/ e/j 0 L,/S 0)%) //LL /am/g quﬁ_
Lre Gfl/j Cim/ /S /'/’LC/ e é/’?(/t%f o / ,7% ¢ Sp @(//;c; Vzr/(f/zyfu

) R —

l Jherefore, The ﬁzyﬁc&/ clerivative (dp/ T)A Gy be ep-

|
|
|
. g
}”e(gm// 1S ‘711’7\;/52;/ (7 J,f'i/lq?/‘gfflv/-;»l// / i““‘lD/ J T) ’ Z/UC/”?/}" A ’1‘;(: \
ey A | 4 [ v i A A A & /,, peg Tt

\ T l / r ‘[
B ’ . : a{f
| He slope ¢ / X &S&e;ﬂiaz/éém Cupve 6’5'/’7) a p- ﬁ%ky% |
//}/] C{j/ A Sﬁfi/[/iﬁ&/ f{f{/&/ﬂ"z;{;ﬁ\@(ﬁ \3-7%)/@— % ‘S/C/O /iS
Visle pencent of te specific velume, anel s i/
/

" / S | / " A ) .
(’,’w/; jﬁ ¢ -/ i A 7[\«:'/‘/ A< _a. CanStam fz f~s,'I/*; rinLdt //% V/ m/i[ éoaya Ann
h=cd e A p— et P | { % |94 ey 79 ST Y / WYy

)

|

‘ @.p [ g( 2 Z) ;/3{{][[/1/3&/7 "/,i:f?v/’fi jf//i Lol ‘fziﬁ/“/')*’? ‘ ff/}?, ,_,’7{(’ ¢ f?!)'l]?);/ o Same
| ] =t r7 7 e U / /AP ITTE |
i '7[6/?74//«3 /1 GL?/ ure.- -7@/ an- /s 0‘777 emwc/ //711[/ Et?/ — Vapour /3/% ase |

ECA,&/::?{ /,DYZTC ess, ][;/ 2 amp / &5 %(: /'/L,/cy }4{//727/7 Y g%llg l
| 1

fds = (L) fde .
|

l

\‘WdT /Sc# ]/J

LoSemS = (dPY) (v 29,
! Sjﬂiﬁ(@j—[‘f'}(bfj iff) (2¥)

QA

|
|
|
|
.. -
|

!

Oy, . .
| o= o5 Y]

Mechanical Engineering Department / College of Engineering / University of Anbar Prepared by Dr. Mohammed Abed Ahnied



