@

C‘Quszus \“e?uol-'ﬁ:s i
EMVOPLS: ds = dg/‘r + 0(53—3,\ 3 ds%er\. 2 Q

Sepi.as 1%

(404 2 ¢

Qo.-ke e,?ucuk?on tor er\%vgp% - Scm é C9/_‘.- + éﬁc“
z SO
Ehvkropg:) €guatien - M(Se-S) j. é:"—{f + S, aea | ‘523&\ > @

Totan CMTeP Change @ DSeer = ASem + D Ssew = Sgen 2@
Gibbs telovions Tds = duw + Pdv
Setsts, hgeras Tds - AR - VP
V=consrant , dv=@
Cranae v < S..5, =g o Se T opfT)

TOQS = JLL-‘ PA\/
Solﬁ.d} [.‘Cﬁ' =) VU = Congd. =D OQU =

Tds = du - cls . &

Cp and C, = Cons4. [J{L = CuvdT /_eabsdu-t—e 4emp,
, - —

§de - chui:‘-; > Si-s, QL (TR

<
deay gos Stondacd enttopw S% = 5T° C—.?d‘(’
S.-6. = S5 - S%- R (")
Sz‘S. :Cpﬂm(T‘/TB RQ (P‘/PB T<FO( Constant Cp C\a)
Se- S, 7 Coo o (/1) + RI(%N)

| ['E*C““P‘C 76 J\ w =
@ 7 Coa%xnux-h_\.)-. M,-m, = M. .
@ Enerﬁk' M, - mow, = X - ‘\_‘;/,."’miha

od abelte

Second {ow

adiabel'e  cevesine

M,S, - m.s. 5/@*%[«-0\5). fa_\d



S'_-.: S-a

T‘-rom E?@ => ngz - mAS. = MN;:<;
(m,+m,;)s, = m,5,

From (D Mrme = My ——a&» S.= 5.

Aie s on decu qas -
S,-S. = 53,- 5% -R1(*m) >

rA
ST o= 8%+ RL(™/p) i => 8% - 6.93531 + @27l (o)
| (Fey SR Twages Tl
('-i::'?omf\’cﬂ 555_7,5:'{9 7'“6:&— 7.4q606
56 7. souza
. Mm = Py, = 100« 0.4 = ©. o4 308 *a
| RTU (eng9)(220)
M, = PoV. = 16eo x ook = ©-9508 ue
RTe (0. 28 ) 595.7)
From eg. & = Mi-Me-m, = ©.2037 @y
T- 200« U, = q07.1a
‘ { h, = 290,44

T, = 655.‘3{ uz YT K:S(L‘.S

MU, ~Mu, = - .U:jz + Mmzh,

‘\:)1 = m'(h.l -+ m.u. - m—,u-L

©.2027 (1G0.u3) + ©- @uyb(2e7.1a)--

| T D asep(Henuy) o

T
W2 -3l e g P = \000 “Pa T \z\/

Ve
£65.7 P= (oo «Pa

AQ@

N




The energ  @guotion:
g + he o 72aVi"+ a2, = he + 7aVe® « 8Ze + w
The Second law -
é Si + Saen < j‘,g_fg_ - Se
D.tfereatiar  Form
OSqen + 09, [T= e —p 57/= Tds — TSSgen
Therme c(sno.m-.c Property retestion ( Givos  Retation D
Tds = du + Pdy
Tds = din - UdP
| ey h-ws Py
di = du+ Pdy + VAP Tde = du + Pdv
- | dw = A - Pdy - VdP %\/\1 £

Tds = di - Pdv - Ldp « pdv
Tds = dn - udp
5'?"? = Tds ~ Tdsqen = dh-VdP - TIsgen
27 55 8g= 55 dn- Ve - S T SSsen she b - 5 0dP- §E T S S
The eher%i e—‘&uo:k?sc\ .

w=i4—h;_\qe -t"i(\/-‘z-r U;)*ﬁ(?;-zes
e hechy - 5.fdP L 55 TS Sey oy he < B (et 4 a2 ze )

(S:"\p\’.c’.ed> W = '_):Cvdp ¥ _\QT(Ui.L"UeZ) + E’;CZ;‘ -Ze,\)—j;e TfSSse\\

1 — Ihe Maximom worfk for o feversiblEe Oro e CS\SSQ“ =

L For o Tevers.ole ()roceSS‘ “4he shasd worw s osSociated

ot C‘(‘&(\o\}es LN Precoce kinetic energo Potontiar eaeryy
1

e tace :v~.c5-_\,:cmcmg3 OC AN comMnDinaon.

“t when Pre<soce ineresses  (work hegative | Shaet work i

(pomp | comp. )

>

LKP = deC—rCO'SeS wo rw pPaside p S\'\O-F-'r wor< ouk
(l—ufbt!\e3



THERMO

Sept.26/18
P5.6Y7 Soluton
n-—cnmol = |- % = | "%?_o% = @6
W 180
Linesomas = Q@ * Soe @6

Same as - Cacnod, SO -Hhe grocess s Tevers, bl e

F o wes lowes,  thece wowd ‘e Some itTeverstbilidy

O Y\is\ne( , sfQoss.olC.

\ P6.65 Sotuvdon:
15
’.AQH - j ~-M CPATR
t 'T‘
T
Qu = —mCPJT;;JT = ’MCPCTJ’TA’)
Qu = -10000 (1.63(300-5¢0) = 3200 M3 \
T (e < hemd engne = Mo
efficienca

d\W s n,camo-\r AQH

dw = (1= 22V -mce dTa )

~ W, 6- n\j (- =) codTe * -GS dTus WmCp J 1= AT
Wa o Co (Tug - T + MG Te (T

2 -100oo (1-8)(300- 560D + ( 10000)(!- 6)(300) I 2;:

W= a6 M

A=

Ps.23% Solution
_ F.nd\(\g Mmoximo  Power ¥ Find Cacttod
ncamw - - “rr: = (—(750) = @5
7Z-e.r: '\2‘3’“ = \H’ %@c Qa = ﬂ,m(mnqx@w)
\;J - Q),S(SSIS . HLoooo U-J/“S)
(C/)%>( -‘/f—;—, “a/q )( 4pooo ~ ‘5‘"3/&3) => 10O wuu

) P5.85 i S otlution ¢

B = @6 A8, B =
C‘) _C;é_: = @-6( i \) B = O
w T - T G - O
o (O G- @6 (to_ T, ) Peoo - T
Th
Fiom (D) «a @ => .6 (Te-Td) = 6 ( To )
Yo T = T



S
- “

o

w

9/6/(‘&-—&)‘ 2 yz/&/‘n

Tﬂ-—r‘-

= 18.76 => Tu= 38.7¢ °C



THERMO
o

Sepd - 27 [1

X Examplex From dextoocuw Z.57 (8% edition)
50 «Pa

me Yoie
@4—- lcowPa "g@ V= 6,001 004 N"'/lij

¢ T=30%
E"’e"33egm / / ?{ w-rke-v/;;-“';/z
2 = U.)"’ Ne
Second \ow ¢ S; = Se

Soluticn (D: we can use table to Brd he ond \n:
= w= h;-he
Sotvtion (L) : W = —_j;chP = —\)_S:AP
w= -V(R-pP) = - ©.coleeu (5e@- @)
= -4.q2 “/ua
he =7

hi = by o @67 S: < ©.usa
€ dhe process 1 wenmttopic,  S:i = Se = @-U36Q
he = hi ~w =126.77 + 4.2 = 130.6q Tk
W = *j:UJP - J_,QT\'S‘S”“ Wevers:bie

(For reversibe flawo oF on ircompressibie Ruid | V= const- )
extended Becnoutt egueiion -
o= -y (Pe-P;) + "\E(U;"— Ve®) + 4 CZ -Ze)
for Yhe zers worw term -

wP; . _‘i\/zz" aZ; = Ve + ';\]ez*’ 4Ze



L - Pe = otmospheric pressoce @
5. - Vi = @ (connecked to lorge Teservoir )

Eacomole—\ 4. - APE=O

|.- “ncompressioe Flow

- ———

. —v
¢ 2,'&):@

- -
- = - e

3. - \ae—a\ Fow Creuers‘.b(e, odza.\:e-l:c}

Up;-}%-k;l’z = VPe “’Uez/:Z“'%é;

\Ie‘/z = \{(P;-PeB Oosccnzot‘w',l )L) = ©.00l062 (Tabte 8t )
- Ne¥/a = (@.e®t®m3(3w—1@l-3) x Q@@ Tezote
Ne = 19.95 mig
Pracipe of e inereose of  Endropy
Q .
T AZ;M-A. = (‘f;zs; —mgse + ,'G_: + Ssq\ f
%%&L = (‘}’152 + MeSe "%"Sgec\B
dScer - dSeva + dScwa
AL I p ,
= V}K€¢ - MeSe + %« + gsct\a -d}l/gz*(-)efﬁe - %&Sgeﬂs
- ) . ~ exfemmal irfevesive  process
- Sseaﬂ + Sg,:c\B ZQo - ‘nlemal  itfeversible process
"iExo-mp(e s KEL @
. PEr@ . _ .
<  Te:=30°C Conkoitn ¢ My = fe= m @
w Eﬂefgs e?’n_, . C.Qc.v. + ﬁl(h.) = ﬂ:‘e\'\e + We.. @
13 (7 Second low : @ = M5, - MmeSe + Q_C: * ésﬂ\@
e\’\‘\"’q’gs ey.
Q
Fom Yabie Bi: h; = 28@.6 ““ika S: = l.ep7a ¥3luy
he = 23©%7.% “3/(45 Se = .oy KS/ILS
From eg. (M =5 Qev. + ©.01(2%02.6) = ©.©3(307.8) +(-3)
o @C-v. = -D. 92U v.wJ
F\'O(Y\ e?- = g%en = ‘ﬁ\Si + ﬁ\eSc +~ Qc:__‘_v_
. o azw)

-(@.88)(1.a222) 4+ (@-23)((L.oWK) . (30+273)

[}

Sopn

v ool WK ]

Soen




‘Ecﬂ-‘:c;e(\c:5 o {the Tusbine
= }\" - hc

Wg hi - hes

1?/ +oroine >

"Examp\e l = Sdeam docbine Tecieves Stcam ot a pressure

- W . he- hea
14"" B G/CUS - f; - bhes
Con-hnu:-tg con: ﬁl-; = Me=

Energb Qg n = h: = hes + tUs

Second law @ S: = Ses
Feom table  h, - 3@el.2 4“7/ Kky ;= via2e Sligw

Fe
S: 2 Sec = Tu213

15 kPe trom dobie
RCB kP S5 = @.784¢
S.fs = 7. 2536

L]

Ses = S_}‘ + X¢s S}S = Ic‘s 2 @ 87724

225.9 + @.g77a(2373.1) = 2304 3/q ‘

\\es = \'\5‘4- Xes\'\.;:s =

(/Uh = \"2 - \"ea. = \-\e“ = hi - oa
\'\eo. = 3061.A - o = auysl.a “3/1&5
1?‘ Wa 3061.2 - au81.4 o
40" - ._a_—)—; = -36.s|.1'3375" = @- 2®q = %@'q -



