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Cuarter. 10

HERMODYNAMICS

— % Equivalence OF Hear AND \WoRkK:

= INhen oo c}'n/m'\ amount: of Loy <

s done , the  same  amount  of  heat is

al ways I[JY oduced

W =< Q

= JAQ

T: Mechanical equuivalent 01C heal

J= 4.48 Tonle pey calorie
A colorie = 4.4% Toule

Tn ST Umiks . F=4

% (LOSED SNSTEM:

2 No_tvanstey of mass

ar S Of\\\:\) branster o(} heat

st OPEN  SMGTEM

Both tranefey of wass and heat take

nlace
s

¥ Y.SOLATFD SNSTEM

- No I—mnsfey OF mMass

| > No_ tvansber of  heat

il

| — : Yo,
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x STATE VARWABLES .
S5 Pressure

= \nlume

s \pm?ewa’cu%e

= Ynternal Evevay

SN | |

= Ewntvopu ’

> Enthalpy \ emy_co(ﬂ‘ |
|IO¥ ao

e ENTRALY (AT

A thevrndynamic quantity equivalewt

to the total heat comtent of a  systew
Tt is equal to the internal evergy of the

sy s-&mx_}zlgs—&be.__yaxodudc_nf__{m Ye. _and

Volume .

AH = AE + pAv

x_ FIRST LAW OF TMERMODINAMCS

B \ | ¢ Mo c yﬂ

«“ E\Jevg’ ‘\'\\&YW\DA\:{I\QMC Sgstem pOSSess a.
% ]

‘atate  vaxiabhle called the . inteynal enevqy
‘ AUz AQ - AW
__ MG +Ve = yhen heat entevs bhe system

-Ve = when heat leaves dhe Sgsiem

_AU: Ve > when temp of sysfem vises —
| Ve = wmhen :Eem'n of c.slq'l’em _dcsr_emss,w
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v TN A Cycilc PROCESS.:

Th a cgrh‘r: DI ess the sgs\‘:em

starts qﬂc\_td;um\s_to_&:\ng_snnaejhexmadghmr._
' skate |

AU = Ug-Up = 2evn (A= l]p':\.)ig
So

AU = N = AW
D = AR = AW
M= AW

Thus in a c&_JrQUr: pPracess o\l _the \neat |
‘Aoiwme useful vk bg the sgshem .

v Isecworic Process

> Nolume caonstank
= MN=0 spo DW=0 |
_ :

; The entire awount of heat cupplied is
_conveyted to inkernal enerqy | |

v TeoBARIC PROCESS:

= Pressuve. cnnstant
5 AR = AU+ AN

T P
_~adefty o
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y r & € e |
LN wiatil

v TooTHERMAL PROCESS ]
5 Teroperature vemaing constant
> A =0

e et e
RS-

f |
Y AQ = Al ol
i

v AptaaTic  PROCESS
> No heat enters or leawes the system
> AR:=0 ; '

2 Truly odisbotic  process is an ideal process

AQ = AU+ AWl L |
0 = A0 4+ AIA |
A = -8U

_Tncvease  in intevnal - energy of the |

systewms in_an adiabatic pracess (s eqal
+n  work done on  dhe system

TF ¢ stam_dm_manL,_-fheg_La.dubaM
_brocess , the yark is done at dhe cast of '{

_internal ene rgl

% SPECiEic Hear OF A RODY : i ]|
| 1he aucmﬁig - aﬁ heat [eqzuirgd to |
(P |
‘fmlse the fem!r)era{mre : ‘.gf ikg of a f
_substance by 4K | -

1

il
|
1
B E
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Y MOLAR SPEC[F\C HEAT OF A GAS

The auan{:/fu of _heat Y‘eauwed Lo

. ol
L YO\SE Fie

of siia

" asubetance bg 1K

AQ = CunAT

Cr: constant of pmporﬁanah'fg

Malay 5Pecif1’c /)eat capaciky { Tmol™! k‘j)

Y MpLAR SPEciFir HeaT AT CoNSTANT \IanF

AQ\I = N CVAT

« MolAR SPE(IRIC MEAT AT CoNsTANT PRESSURE |

AQP = W:CP AT ‘ i

¥ RELAT\DN BeTwnEeENn G A (v

C.o >CV : : _ ‘ ‘ |

7C,n = C.\I‘\"R
v

(.P-Cvt‘—[‘e - | : 1

R= 8. 315 Tmol*K™ gttt

'HEAT RESFRVO\R : N
1: A heat veservow i a (ohs'\:dh'lf I

\:omnem’;g__@bmt__sg_r_g oY  Sink




pme——

_ e e D—— T

"""" . Or A HEAT EnWNE

— tuenny ok Dane By e Ecgin
‘ J

Heak Absmrbed Btjﬂe Engine.

”Q = Jﬁl& |
Qs :
”f)b = Q! —QJ.L 0y 'V\L= Ij _Tl-
Q4 Ay
Y‘). = 7 A - Q..
Qe
TE Gui
'(]L = ﬂ.DO Lo Ecﬁé_emy
KOV
> L s %S\b\e : construck AOD /

_efCicient heat engine. _

-9 ' Some__heat @ musﬁ be. g'ecfed ﬁrom

‘Snu'rce Y sink

l i

tg )
I

{

‘l
|
|
|
L

:l
|
B

Scanned with CamScanner




Tello  _how heat eneydy can be  converte)
Linto wuseful work

L | oRD KEWIN STATEMENT
“ There is v _heat engine  in the
wold  which takes the heat From HTR -and

convevts whole of b - intp mechanical
Y
wovk

¥ Roupore CravsIus STATEMENT _

(44 IE . . ,! E ! ! E ‘

Hom from o cold bodg fto Aot bodg
_wythout the evpenditure of work”

w CARNOT  CNcClE

_ Tsothermal Exf
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MfﬁlﬁEEA

|\ When used for cooling = Refrigeratny
|y |lhen used for hem‘lng = Heat pump

——

- A Wy K s 'DeYFo\rme& bg j‘be Cnmpressqy Q‘F : -
te vefrigeratoy on the umvking substance |
aile :

( ref’rigprank\
- Heat s redie,d:ecil:mm |pw :I-em,r_)e\rairuve

I
I
't
Conrce  to hl‘gh fmqmgm{uve sink bg radiadoy li
fived ot back side O( refriggrah)v. ]!

o ;a

Co-erEcieNnT OF PERFORMANCE |
_‘Co_effjgﬁhk__uﬁ_fzeﬁgx_mnmqs_d&nd‘__

25 the vobin of dhe awpunt of heat - -
__rgmoieL&o__'\L\g heat sink 46 the work E
|

reguired  to do sp.

E conhhg = Q 2
\al
A W= (_::):- G,_

Ernding = @L. Ay @_‘_ -

al NN - ¥ @,
L |
— Ecooling 2 T =4 o To
| U T-T,

) “
To: ow0l\d Resevvoi':y

i
— . - . ‘
4 i
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« ENTROPY

AS

i

46

7

AS: we -> when heat is added

Ve > when heat 1Is Yevapved )

¥ In all natural praagsses where heat Flows

. _from one_sysi'em to another ; there 1Is

_always met incvease in  entropy

5 (_)nlbl thnse  processes ave Pfo}nb(e_ for

which entvopy of ihe i 1.

Ay vermnain  constant .




vy F FDR [ ()_'LHERMAI :
Py = constankt

¥ FOR ApTARATIC -

PV! = constant

w e process whickh e PeYFOVmeA av,uick\g-.

Adiahatic process . |

y I CP > (v because -

Tn_cace.  of Cn heat is needed

:4:0 do  external wmork aaamsf external DYESSUVL

)

I

v A real gas con be aPpmxjmaied__-ln_an \deal

Laos  at:
‘ ~d

Low Dehs‘rtg

S P*{ROMETER

- Bn ms'\'rumeh\: ch measuv\hq \Jevlj hm ‘
l

I
1 Jce.mt‘)em{'w e

]

I Range - (-4p’ o 3500"(:)

,\
I

v | CALORIMETER RANGE :
006K t» 3K

-213°c _te -230%

. J‘ A u_jc,le__h_ﬂ_hﬂsl:_&!ddﬁﬂb _Hs vel)rec.en'ks awy

Ad.aba'\f\c process
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ISDT\—\ERMAL EXPANSIDN

P, VT, = BV, 1

P'

2

ADTABATIC  ExXpANsON

Pz. Vz;\ TP Pa Va T;.

3

TooruE RMAL COMPRESSION

P\ = Py Wy T,

ADIABAT \C_ COMPRESS\ON

Py . VQTL—')P Ve T

vvvvv

]

1 ADIABAT . ExpANSON

Tgmpe_raMYe £ )ls

6

ADIABAT\C CoMPRE SSION

em’g cva'}UYe RJ sSes
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N TFW minimum humhpv O‘F Jrhermodunam;c

pavametevs Yeql uired 4o Specify Jrhe state of
a__aas_sustem :  Two
J 7 {

I

v \ﬁple point +empem‘ruve_ of water:
0.01° |

v [FoR ADIARATIL PROCESS i

VY = constant r

T= Co
G

-

v A cavnot engine uxovk‘mc} beteen 400K and |

200K btas a work outt\au\: of 601 Pex cycle

How wuch heat erevqy is supplied to the

ehg'w\L £YOW\ '“\P sSouyce .o_F cach (_(\_llrle
Sol -

Q = AW

—

Ef{ictency
J

YY) = —Lj T:.

- T

__200-100

200

= 100 -4
2
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¥ A ‘Dcrfect gas goe_s From Qfal'e A {-o anDH'\ev
stake B bg absorbs,naz B8x40% T  of  heat and
doing 65x 40T  of external wk Tt is naw
__\:xw_gﬂrd_bdmem_’tha sarmne. Hup  states in
_anothey pracess in_which i+ absorbs  403T of

_heat_Then insecond process , work dene on |

the. aas i1s :

I I

Sol-

. FOY Fff‘S?L P‘(DCQSSi

| AQ = AU+ AW
AU = AQ — AW : |

= BXID’ — 4.5 x1D° |

AD= -5 XID?J’ | . !1

"
il

(" _ i
 Cince the f[nal and__initinl states ave same in Ii::

| both pYocesses AU will he Same in  hoth

";‘Drocesses. S C()m

- 0"||

1

| - Gad
Foy ot PrOceS% |

R AQ = AU+ AW

| AR = NE — A |
. | = AD® - I'5 xID"-J': | E
Ay = ~05 xjp°d - |

— _ il

I
l
|
1
il
|

[l h

I . I

| “As AW 5 Ve sSn work is done on the. :I
[System.
J
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