Daite | Fundqmenlcml of Thermod&;‘ﬁ?n‘qmic,.

Pure Subsgitunce

= A pure subsdance (> one Thelt has q
]/\bmaqe,ncous cmcl m'\;ouricﬂaic chemico) com Po&;h‘m-,

,eVeD Wom there is . @ le\qmuqejcygr pbmsa.

Exo . Liquid wakev, mizduve of Lqu&wd—er emd
geam _ mixhtuye of jce 4 wdfv |

: Process - ' e

When e paﬁn 1S comp)ekl,«p speﬂi\‘e-aw”@f_

chavge of stabe js -colled 4 pmcgss.

. U(Lovw’ram+ messum Cona’mM ~elume .efe.

Cycle

’ A sevies b srabe changes sm,w He Lina]
atake  is  idewtical with e initia) stafe .

Aunst = Stakic  Process

When: a process s carried qub 1n sueh a wa;,l Aot af

_ &‘&Msi’an*, thity sy deviabon from de Ahermodina~
mic  equilibyivm is miiplesina], then Mo process 1S

knowy ay quasi- stekc or fgw%—elui\;\a;wm,

.‘ M
i B
]
-
t‘

Flow froces< . b o :

Flow - proce—Ss is Hre one in which, Eluid enters

e sqs'kwf) qnd lenves 1% O\fg-“tv WOtk I derachor, whidy

MVLSM suel, \'nnm;scs BCEUT I M-s;g,m l«cwmar

o RSB, A A s S M-h_._._ SOMEIE S N




MThe %jskem bounda 2
yHeal™” odifton,
A}

(-

oW —COE S ) tome: ' >
‘ ¢ _Conty] surfece, d
PR Peat o 4 4
CTOOV K
= ‘ el = e e ral —T_@i "'ﬁf'{féwi‘o()&" 3
I -
anaban O [ L s

@_‘3‘\'10@% @\Gw ‘Pmces‘_g \ 'QOZQ@«J"M"”@%
S @U_‘r_)_s\rtekddﬁgu) Process | fﬂiﬁ\\iv\%,ev‘ emphying avﬁ_ﬂfcscej

_ Pdn - Pt Pyeemesy - o - WPRLG 8 O |

230 5 Mo ,-J'ﬁ—!t)_b\)‘ijQg@'fSS,jS sne 1n Which there is |

s v\p_mggg”}nﬁig_cb‘_oﬁv 0cYoSS e %X%em baundanrie s -
= Shallt fhe, - occuvrence &b e e cede,

1 ANgedine “iH wun ~,£{o\,0 'rmxc&s&

o)

aboin bl o {upetiur fa5) | |

1

Thermody namic quﬁ_\}\orfum ; , Fhbss | |
: Sdakem'nrs saud 4o e, 10 r}v\ermoﬁygqm’g___
equiilovium (1} the  velue b propesty s dhe,
some. ar oll points 0 e systern. 0
Dok S A e il L %evch\qh‘,’lm’\cﬂ,imwh),
the  systewy.  have o s:;ﬁsgbh's{id Fo\lou)in.a_
_three dypet of eguilibrium. T
Lo Mechanicdl  Baquililrium, If dhee  is no
Unloalonce. forces  ocking  within  dhe  systew or

9. Themical equi\n‘\oriuwmj T there is wo chemicol
veacton av 7@9_%&5{ o motter &rom one park ox

Ll J“\Lsaa dewy 4o awnodhey o the Systgm 1s said to
_exisk in o #tode & clemical eclLui\ib_f\Um'

3. Therwal Bquilibrum: ~The tenwevedure o o
sytew) does nok chanar with Hune And  thar  semc




Point FuncHog

4

Each property has swm‘éa ~Nelue  ab each stode |

_goferhes SJS{’I‘M dgfeq;}:g wpon stobe s Séb"‘ﬂn')

'\‘\ﬂem%e these pereﬁ‘HC‘B ave colled as !90'”*"@”"’0'%0;’:

Ex | pre<sure Tevn|9€/roefu*e4_vo|um& e&*& B
pe \ b - TS
. ork Fanchon S
jV\efmodanmc S\f&‘\‘@") ya&mg

E\\ﬁw = "

\
u \
f\‘!/\'rolédq(tf\ a4 sevles 5} States P g
CDV‘&HRLM q'ﬁm' : 1: Wm”“’g IL |
There ayve cexialn thh}{‘@ {3 et T

whiclh an nsk b localed on q

groph by a mn% boul dve given b;l area 0% To 6N WWP\

£ & Heek T ond T wollk, S TR
o\t ¢
The  enexgy  dranbered (withouk erm/ﬁeﬁ a;f)— =
|| woss) acvoss Closundary of-a gystem be cause b
an  intensive Fm%&tff‘\% dittevemce c‘hv\;a_'r‘ Haan ~tempera—
tuye Haodk exizt  bedween s*skcm and SUTY‘oUDdH«ﬂ‘
Work ene ba 9\,:3\‘:”0 G‘Q XEs &u'rroundm%
E Yaken “os pos4<\-\\rc, wovly ]
\Wore done ov) Hre ,&\,skcrg oy auwvouvxchv% \-Jre\ke/r)
s, Wcaé\t% Cogvies . - 2

-

E’O*HYE Qms-r\& X \ee. uweﬂul tnke lmm}

2

Heal :

e emexgy Ner ogkgy beﬁl—wetv) &qa‘rem and
¢ sfdvrreund\vxq, du\a do &cmeru}um dJ“Q:My\(‘c_
Wead - m\&d rw Sfabems Ve
| Neod  Yewovkd ferm 8’\/4(3"1‘/\0 - N

-> \ouo o\m&) _Onerad.

= Entive  \heok mv\v\ok \oe va\még&{-m UGM%%




¢ Ener%.a -

e CMMC*’F&L <o do woorle CS\"’md /'Tmnan
)) kineHe emergu . e B _
ST Mj @nefa% pa&sca&ec\ \oi a bnd»-{ oY e
q%s‘\‘ﬁm for doin on\Q,-‘ot\( virtue oﬁ s mass
and Ve\ou’c\( @— ok an .

T L A o Wiy

1) Potemial Brergy = :

Tt is Ha ene'ra%,__f;o&}ﬂseé’%._g;\qﬁ o A
syshen  fov C\MV\;& wor\ ‘o;&, ~irhkde of s poiHon

, ,9\0 e  groumd &me&

\\\\ Tolernol Fnargsel :
TA s tae ex\\':rr,q»g{ yo&éﬁsged b;{ o \ood»{ or
fe) Sjs&tm due fo ks vvw\ec,tdqfr C\'TTWV\"('CVY)GD'\’ and

| wekion dﬁ‘» e wole cles.

TV\E, O—\ e/\c‘ﬁc SU YY) @— QH/\L 'm-\{vﬂc\&
e!/\err% and  dhe pmc\udr of pressuse qnd wo\um
is  called as e'b’r\«o)p'a 9+ is denopted bd ‘W

R e

, &w&mp\\f Means. CTMLMWDY) % T —-oF 8
‘Vhﬂrmd’mmc pw_pe'rw amoreases withy dhe addition o
| Weod and decreases w!H/\ e veweoval of neat.

; In a NVQY‘S\‘O& process , ovey a swall range.
e e\ewpe_m}um the Incyease oy decrease Nfl eh'HDP#
| when Mulhpﬁwd ‘Oi the absedude temperature, swcs
dhe Weal alogselits o retedfcl \Og e wmrklu &L‘ad‘km(\?.




. characterisHes o} enhnp\f

— point  FuncHan.

— definite E’roFe«r\a( aﬁ sU.bosMnc&

— for ol substance zero ol ice point.

— for~ reversibole pYo cess Sexo £3%

Zexoth Lowo of _dherm odymnamic. .

TS TR e 8\18\10’) ove eacl) 1n 'Hoerma.} e
Bisitl st sxlsbcm 6epew+€\;( then +hey ar

M fhermad e_qu\«unum uO\H/) <o ch o'an'(

Tt xp Yo = XeYe , |

0 o Xe.l8 = XaYe
LA ’ +J
Xa YA \ »a Y8 Then
o oAb aall. A 3 |
oY L /////{Lr//ff/ 2L 22 L Xﬂ\jﬁ S '70613',,,__<

Baltiii /‘soﬂrumre__thaamm_d_ﬁfmmis
| S k_/-—'\,—I

Re 7(‘_

Fiestk law ob ‘W\efmwd-mamic 1 !

taw o%  consevwvabon - o energy Stode -«

"‘Eweéa can  netther be crcofed nor 4L destvo
bl Wp  can be  converfed into  on form o

Fffﬁsr BAWY B O of 5YDTrresg ventt TOOF e e

& TPy 5\{&*&#) u'nc\e/rg.o&s o C«fdm dmow‘wjg

agebyic sum of  werk debw&vec\, +o e suzrour

' \\; c\HEGH';‘ pb'ﬂr\s‘no) do  dhe of{ge,\or\c - SuUM
heat 'EO,KQY) o) SurToury <l v%”
e dWw X dR . RN S
— heat and, ooork are W\u)maﬂé; con~er flole
into  ansther.

—+ Tt is impessilole 4v Construd 9 pe Pﬁ’)f‘*@ woLﬁ

machive o Frst kind:



; 1k ¥ 5€C0”d Lawd o?»"rkermodﬁhqmtc
— — —- -4

de KGJ'\HV) P.Laml( SM&W“’ .
If\— 'S lMpo&s‘\b\Q 4o consrruck an en;pne wWoyky . 2

i gy#g!i; proce ss’ whose sole effect is 'hs onvery aJL

 dhe. hec@‘_u#spl'ed o 1F info an engaben’r ampunt
ok e

t-e.

— =

cmH pq'rko“?r— M,@Jr- 1S eonverted w4y wovk

and 're,\mo,,\nwg, par S fe,gedfc( ‘o dow "UT\PGQ’“N‘YC Y‘QW

' —
Meal Source | Heot source. \
e -—— & : % 3 élbf
P | @4\ i "’\&r )-—’\Mw-@a
| [ ENER e -Q¢
I e ,,ﬁwty&"e’ Hea} Sink .. W

saﬁs?‘j Firet lad Sal "sfa Fiar and Sscend |

2. C\a&&\&x Si'ckke_rner)* 3 2

—_——i;

| from o cold \ooda +o a hot \oéd,!i witheut <Hm -
| Welp: of an  externo ogﬂmo{@e Lot{'i/\ou-\f the |
espendl *Hnm echant worle
pend.i s meohanieal 3 = !
Y\?\uk%o\l:fc«\ [rabine Setine
s sy }Sr. -

v 1& ie Impossilble for o sdlf ad—mg wacthine ,
wO(K\‘ in a Cyd\Q process , 4o f\ans:?o;r v»e;ur +rom o
da a}l a lower &mﬁemre dbo o \ooc\a o} a _M‘J
,_’@Mperq}um witho ul-the aid of esxfernal enev%\ﬁt -
~ Tn other: wsovd ?r\e.o.\f cannot ,f.ioco hself

Heed sinle, |




L. @+ is  net clear alboulr M divecBon st heak
~and  worke transder « Aosd ~Has T

,_2 Firsk lawo doees hok C\e/&cm\oﬁ Lohéw ar mk*
yetem waill u'nAcrgfa 'Clﬂomga S

3. Mo clarify {hat howo  Much \‘oerceﬂ'\-et% &t one form
e energy converted into amodher form ‘«f
energy. ' Rise oo T

4. o ’rﬁshljon on possrloil\ht of- GMH{*—‘%MQ =
conseryarisn ok enerqy " o ool Fram .
anothey -

Perpe-\—uO-Q Mohcm Machine oF —Fwsk and’ Se.cLoV)Cl
King -

- M4, & Y S
L The. machime - whicly  orlefes ':}L\,e_ £t st law crfr
%Mmoddnamm }s Known af WWW Mooy mackine

4@ K\nd e

gk g M\ncad af ’!‘«L mc&dome_ U\D\fwch mdk{ccﬁ
wrrr\3 encrygy vo A Ha o} eongummg an qu\fo.béuf)“"f?\ enex,g)i
r‘r)vow) other &0Ufee -

T is iW\Posmblc 5 i qchloj quchcc,

B 2 .
. ==

e PMMQ. ‘a4l
A Yoo NG Ne wl-nd/\ «/ot)dts 5¢cand [ 1%%, o’? v
- et mad m\vmcgg knowon af Pg[pef’ruo\) mohtm Wlacbmng

,,% second kfﬂd 08 10 9= efEicren) mach ine eoh;clr)m
ie )MFQ&SI\OLL"”‘O. obtean 1 ‘O\C,LMW‘ \]o-rucﬁc,&.

-

| : PMM\ ng. ] (‘:QA‘;\’MD p@éﬂdﬁf e r—

E Paoemoll N\ohm N)af)qmg (fseconA




—————

.ijkquwa\gnoe sf  Kelyin-Plonk  and C\cxuSlus 5m}9mer}

j = ’Wue. eq\A\VOJ&n(Le. g% the k@!V‘D fi g/
Qﬂd C/\aums steke ment can lm:_._@m\rcd\ i i+ can
e shown dhet Hae wvoilabon &b kelvin- F/qu‘g)

7_7! k\-tmcni , rr’f)@u% 'H/\L «/o\&)}doo A} do&'i%ﬂ'a}@ - 4
¢ m@v\k and  wice ~Nersy Tlis i discussed a3 e

ES Aﬁ\\QMS B |
B = j&‘f‘z\z e |
kg Hiﬂ/l/\ 'rem,faroshm e

T Rateer o
T T e Pmm( f’j : & ;3‘:_%;:_1

T

CJCCQ

,,__Ll TE due combinobon o} a heak engineand..q
1 heak pump (87 refrgerctor) is (onsidertd ap

O s S&X’rgm/a,ﬁ“ glaouom b Q(O\)r"}‘wm

il el deveae. thak o m}czs 0 q cycle
L cmLM aALf:H:a/hgn fﬂa&—ww”_ocb 41
] Othor daony r}—mmﬁzr Fj’» eat Q2 From ¢« foco

.w;; %QM m)rwe Ves@rvmr 4o o \/\8(/\ rj.\
o 198 , b v\é, e

‘v Ke)vm ~ plovic.
:Au\—me/of’r ‘Jap\cL& +o o ’\ImlO}TOO CTS’ laws) ubd










N ; R . ol ——— |
|2t Uy Bno ~+EL 4 g2+ 4= Yo+ P00 - S +9Z2+W, o

We i{mo@_M U+ Posy =y &

o e otly dilidgep mdag T " 5
4’\l & lner Gre s C’)mﬁl}’;’éé, Vﬁ_w‘fr[d’&?
! S i

Subsg Finee. MFUWE% and ll»egv?v\g e s¢sten).
respechively. 1) CSFW(}&J .

-A Q- = AQ\

h\+%_- -t—'(lqrz—:")- -2 ’07_:\'&:9?; ’*’é{z—z:f-'\:’cﬁz. ®u

ov W Keydpesr g, =y b ke Loy tandien |

Ty The loorc 'e,c;/lem ol e derng f@fﬂ“f&eﬂ)‘

e eneres Dow per unit Mmasr

TL - i i\guwj}‘h‘p/fled by 4ot mais of dhe s a0

Sule Stence (m) Tn- l;«%f/’//g- e aJ_/vqu,e twwo

il ] repyesents Moo MCE%L .:’Houo per wmiyr e,

Cin '-T//S)-

R 0.
S M(_Mt%::tgéi%d): A3 ( 130 +\%§ +§Zz_+'\r\!» .

% B

~ Bquation @ & equoaticn@ are known as
SRAC%Q' #Hlow energy - equahon,

- Applicakion of- S’reqc% F\o@-_iine%g E’gu 07,

D _Goiler r A beiler is o dovice wobicl,

supplies heak to wsedec and gemerobes
b i AR S ‘ -

Tn this Systen Hrere fS_j)o-Lhou%Q,_ f
in  Kiwnehc A& poenhal eneggfes - b

- The builer doex nok give any werk, s




il ke i
) :
o : -_._sﬂ'c_{”:l_ =t ; Pﬂz f@p" . aund. § |
Mater | 1] weles ! JUTEDRNC Gl ek ¥ i

—~ \
i : A

3t = 4 i '

| ‘

Bz -

= |

Aprlying steedy £low encrgm cquotion.

G\ e = Chomhy) - (leeg—leay) HPea—re;)

._%_L:Z :‘l’Z"‘LL/,,, 1

. l ' (Iﬁfs @é/‘tﬂ-‘h\m d}ﬂm (#‘-0‘20— heo)
= foied ved s dte yd‘l-e/m in a bkotler jncreases
- }jti, enfmalpy of the  sydtero,

L 1D Nezede tet 4 davide il ivork aset dhe ~eloc:
g |t lawelys el ot Hae wm(\mvx} &u’a{dﬂnce of tac_

__ oo ﬂ'_r 7'”/\4, m;zzﬁa & mquo-Ped S0 *Hm.k No
*_ hem} enters ov éﬂwe.& M S%LX*QM ( yre. 9‘,:2-0
.. ~,, Further  diae System does ot de liver oy LOOTR,
Loi=e) and Stneve is wo change in aodre/oha!
[ oea ~~
, HMCE_ apo\wiv\« st& —F[ou) efnem#

] \ , ~U

- | QQ#O\,&;O'() : ' :

ﬁ :L P s = Chingliy) $Cke v &e;')‘f(fe?:fﬂ)’—“—e

E PR TN e
t Ty Mats hg«{hq_i beling l(c,,;
*&j—_—




Eon 'ngi?ft;m -_knﬂ_: -

Q —‘;U'(Io‘lv’\e * A device whichy converts ene%&t of the
working  gulboshance. into t/OO‘O’_‘% 1y dhe  4turbine .

The durbime is ,msulﬂircd 80 dhod there g
no ’rmns-’ftr o¥ lae;dr O q/1~2 = .

TS TR e P

—

'Tbuug aFw 6 durbine , fre %{—e@{ Alowo ehergs equa}m{

beco meX !

mVWhiea = (nemh )b (ieptce) + Cfep - pey)

| Chowiges 3o KineHC and folentil energy ave_
- nedligible dien , -




@ Campre ss0T !

S/L\mwn th ’fAél

A 'recipromhn ,
s IS 0 device Tohicl compr
Lo iRl supplies. m _Same_af a cmns@emb'
e mamr prctéquﬁ and Jm

COVV\,PTZ“BSOY alk

resges

we o fﬂz\cn?c i b s
= qiwo
o ymit vvuug ,ﬁ}ouo 18%4 5 4 (3% Eﬁu

i j‘ i 3
2 i CIH'- \AL_-%‘O:\L’[:\J) i( k’f L_kfﬁ,’_) -!-l fos 69_"10 8/
: @r) recr Togc’:%t‘ Pr mmif, Hme C
o e %undm A _pokephal’ en L;%qﬂ%
— Hanefore - ‘F CJ WGLJ - }{
; LR, - e :
RS _i‘! L8N Cw CZLfc-_g_ C.’—,\"\",L?‘ ?_) e ”\’2-"%} ol \—_
g 5 »L\m ls/\ Aijccauz e he APF_ rs rejeckd MA
A e Fles 1y A0 et i Lyston, :
ER e ;-;;ﬁ liea = GuotGoohy] 0



6) Condenser ) funckion &F condenser is o condense
the  steam bi OUOW’OM? VW ef—mm S4eavn iy

e help cF GOO\'G’/O’\' 'Jf‘f) Ihead mmammef w0

Mtg flw $hyeans Gre  stegvr ,9 m)er)&

T A A | F
| — % il _—— -
J:i ! ¥ I ;’ 5
Loole = ‘ / g— \f
i”f_ﬁétyé | F — ; Cooofinh
sl NS e :—_—:}. /—-)
RGO o s
L e Y AR Y J
f*?kqmmf* .

for condenser Ndorle dome M=o . Rlo (liamse
19 K E Needhgubk W ro e, 4

ﬁewfe, cwplwa@ S’&mdd éﬂou) e,ne/%

e CL +Qz MR = hz+%+§&+%

: V\l‘*‘qn' r)::'l/\?__Af

7

"Geee = hocin | |
5, |

Q—u,e ot Jade@t shgcmp%r Hiore ts d&w{sﬁ’.

LN :@Qﬂiw_»‘r% & mom |




4

. . 0 1
_ Application of Second Law 6f "T’lqermodf*’/v)qmgﬁ*

PL@& Cinaine.

HQQ\\" s V\& \S d dech \UOT\QII\Q \f\ qa

d’\mvmoc\vf/mmm cwdc uo\mcln méueeg 0 Vet

Lo exX e Ovo\ﬂeo net  heol eﬂc% 1 ¢ S«kLPPhtc‘

Evcomple &f  lnealk onaie . Y o Sream
power ozngk s shewn in VL.

@?——*bo?\em A oot o
’ \r__/ .J FU"I'bIthQ;—-PWT
o R i
- W —{Dpump (A _eqe
0 " e Y
i [ . et 1
R e e
‘V\n\e)n ‘oO?\QY Tu~sbine | Conderser and pume

ave Pu)r %gﬂz\z/ "Hﬂf)l SOJ#.L’& fte_definiHon
o - ne . e Dol dal leat enters

Fe_ swm boiler gnd  Jeaves af dte Conden
& "le»e, c{[f-q@efﬂnoe, letween q%c;g, oo,
eqUJJJ $o Wwre}
Higda Tewaiss.
RE&UVQ‘;:T;)
'5@5




Lep, Vs d Fe agre hesd supplicd amd  reat v ve|ecked

04 bemoerrmi—um ‘T\A G Tﬂépech\rtép

Wne& is Ye et work Pmcluc'ed 0009 Hlye.
heol @)fejume_ 5 ki

The.  <thermal e%c!@ﬂcx 6& Q*/C\'e IS Qwsm b&f’

Vi » _ NefFrowe Omrrzuur
U”@’”(T’”L) —Todal beaF opat s
VW= _._:, N'?AGJ“. .
e e
Bur SMiner = Ss—Qr |
24 0 L R =
Lk Qs
o SR
o= ' e
LT
= 777
= NS, - — 5
i o v sl e

A B, s {empeﬂ‘d"u*e 0’?‘ ‘fwdz\ temperoture |
' Ke,&rvo&r

o F +€M/P'e rcx)[uwe & nuo {‘empem}urc *rt‘&er'yblr

s

jgeex}' Purttp s Sak .

Real pump 1 a4 device. m\mcln s o\oefmtﬁnﬂ N

a Cycle moqm%mﬁs a bOdr:t ot a l—emp%mx%m \mg/!/»efr

fuory Hne tenp erodve s 9umuﬂdmﬁ»

For va)’rmmm body ot ‘ma/{/\er HMW&M&

<
Hiav gum‘oumdwxi ‘ﬂe,o\} 15” remoyed (?mm e







Releige rodor . Refageroder  coovly on Clausiud setem-—

ef)'\‘é second  fawo ;E MrmochOGM%cs

- A re ?nge'rcdff 1S q device wlmc\q opevahn(% in a m,

~cvele, mcuwh:uns a boﬂ;{ femperahwc. Jower Hian
'H/\a)* o} dhe suvmuﬂdz% |

——

— Louvcer -te,mPcra}tl'b’E &+ bod,:[ Hran suvroqmdwg s

m‘ﬂnm")EA 'Oi remo\u% heat ,me) lavo kmperaq

dure ‘ooti:t Céu'rm&mc\\w) w\«H/\ e'xpenthwe,«}» woorle,,

@m sl/\ouo_s o Wlock AAWOM Cﬁ’r -reFr,q,em}w.

veny Resev~oir ab.

M) - ',

P S P B
S e e

o ca e i R
Qo | '
fold Relervor aF = P i
(TL-> - 4.

—~ Cold ‘rese,\/o%r i mainteined ar low kaera’h—
uwe (T Haaw  suvreundivig  or kKot Negeroir.

r ok A T 19\! CM)'}WMLMLS‘:L er})rqchmq, QL cmd

|
! quehv\g, '\*o het feaer'\/ow (5u"f7’oug’>d4"li>

—

b N Perr\ﬁmmawoe. st 'rer!lnqa*mw i m«mh \vi

Cut'ﬁ‘/?ac\eﬂ’r & iaerreefmancfe CC@P) Q’" e

~ Healr removed %’nm bo o {“QW’PQM}‘”@
Yesey~oiT bocbﬁ '

wlhie Bndork  Suupphideld Shgka

buy  Que M+Q = M= Qu-OL,




_dhemy,

)y SRee YRRR I SNID S |
. % L_ Y
P LS

GO0, <

Ve
s . £ oo

S CoP teew loc wrtten in Edms a-{’, temy.

ot ot body () & Cold \ooci‘f ark e .

Cop = L

{ & ﬁ%"TL o f

.

v e Vetrwpones 6’F rcwcwrt’*ﬂ* is o con)

the sch; Fon sudos'\—a'nCe welow ¢ surrouvd -

\V\,a\, «\—e,vmperodum and o rrr:un')-eur) Aot

%uwperuiurcﬁ

COFE | cop &b mrFr,qe_f‘oc)df‘ is defined as

Yoo U{ yed %'N‘Nhh& effoct 4o werk

requived  {or C@MPQ%S—SS’": ,
| .

fom

0
PR

COF 23 \VA\\D"

; AL e s ~ Qe Pvgafahvg_rfet:f-

A oy k™ cqutcl Yo cg;mp-rc,.gmo\o

TE ot Wieo unit.

Relationship  behveen Cof e Heast PP

cmd Cop @ Re%ww

Efikor COC’P)HP :.'f_ﬂ_ﬁ .
: Ty—T_ N










4, (E}’P\)p e (cmo)ng*n_

/‘CNP L L WY Tr ""ﬁ. <

5.0 @oplp = [+ g | COP)g = CoPp-L

& : N UF\/LE P\Icﬂ L Sy

) wdm ‘N&DQ’ e,sqq,me_ Gpero-«k/s be:\wc»e/v) a SouYCe_
‘remwu&um o} §ovc and EInE tom perodure. o

30°C . Mwakis dre least yode & head muhm
per W mek MPLL:Y cﬁr an |

_: ! 50\0‘-,. ef%ome.

‘Te,mm-xmve. crf~ 5ource, Ty = B0O0+273
’ 2353 151 38 NN

Tamvemh\'fta’? %\n\’\ T, = Bo+ 9~73
= 203 k,

Ll en cof $a oot 'ehgzi ne_

IS given loy
. U U

|

N YR

= T
S 6 st Ao
. LV el
i 07(7@

but 499( ‘nea} em,xm

EEA[773 N om‘qour

o Tleat input
TR TEZ s
9

Qg = p;-«-‘.'w,r e i8035,




amd W= Qa "'Q}Q"

| = 1.8925 ~Qe,

S
LY Heoag

il

J X

;O“ZQS5‘KWI T2\ i
oy .4 |

A vtfrigerode  eperotes ["*—if“*’tﬁﬂ‘~"3°¢' M"g

‘2—'7°C% Thes e.ma\‘né boad is €8 kT/sec. Deder- |

WMine CoP of dhe system and pecoer @mma

o opero+e/3 e mﬁﬂgamhr

Give dexfa

Tewe/rtdmm ot %\nk T ——-5'\—2—73 =290k

‘\‘emoem}we ot gource Ty = Z7+278 =30VR.,

Cmo\\m load = 63 ke\nb

Q&Frgg % efleot = €.3 kW,

g0]7 - (\?’Q)F)& ol

To T

R L

Y Srgeia o

i

~J

Copat refrjgermbor s olso given as:

)

KV‘_ ‘.ng

(EoP)p =

f@m,preﬁ,gmo’ poused «




| A domestic. foad Preczer is de b mainkained ok

tempervoduve ob  ~t5°C The ambient aiv temper-

odure s F0'C.TF Hie  beol leoks indo de freecer

af the contntous vode ofF |75 kT)c. Find Hhe

pouser requived o pump Mis Lheal oud

con fH Lo Ueb)g

(iven dod ; e g
- Temperature <o be W\qmv\euned = =5°.

Tl_ = Q_g&k\

AmeeAQ—)' +ewme/rzu~u'fe_ FhEugoari3 = o3 k., |

e — Heﬁ\)’tfmns:ﬁezr Hm} yeynoved = 1-76 W,

= % A .

258

-_l — — v
@.@P)ﬁ Moo Lf eSS PP W~ = 5 73
. - . ﬂH"’ []_. P = ' A v

_(op is a]so given ag.

pes e
(CoP)e = ~Pruer Required

Pdwe/( Requjﬂ’d = O;.QOEAQ- K‘/\‘L'

| A s8tream GFM of '76‘bom 750°c and 140k

iz passed anroM/h a turbine gt ey exvg/me

Ahe sheam comer ok ar e Agrbine ar 2.0k

550°C gnaed 220 W< . <The process i asSume d

Ao we. adisbweHe < The enﬁ«odp,&{ &F gased. |

oF e eotry gnd exit ak Pae_dtiriotne. ave

* 950 \Uf/tcg ¥ ond € o &cfr/hg &+ ,orM mapow@

Find @uoaub( Gfi $orbrne.

Qiven dot=

of indet of tunbine  pie 9.5 bar,




it 75‘2)"°c

1!.

Ci'= ajpo-m/s _

ALl e F F du e,

% fz. = Dobay-. : i

T  BHH NG,

Co = 230 wx/g

h)= 450 scr/l@ m g5z> wﬁcg\ fo

s%-ea\d;p aom e/ne/rgd e:e{uaehm) v’ﬁm’

<H4(b7rvc. ol P Bes - LoyTieT) oAb -

(o7

0
h,f)—-—*+,fz+ -r—@—z——‘ q.+‘~—£—ze.m+w :

e Gores, =, 28

A s l’\‘ + -EL-r -9— .:-—- l’\Q__")".———C’Q/ *‘\/\l\r-Q

.

36‘0>t*rmo+ ('4"9 GSDX[WO«FL 0 4\ s

\d“,q_, = 2_7c>écm 3"1*’—5,

(‘ﬁjloa,d'\"é( .G«J'F'}'Md”'f?é = g—7°'6 Jl _

Pf rdl-nq;ev&kvr mcrf‘lq: hvlmemm"mmpe A

v b ﬂ‘» A C dind - 85T ﬁvefvﬁajrah‘fwm

an CmnoL Q7nt, Aind oup rHE ca/’

(E\/Dpl{" —{?’ ety ‘G‘ %9,
3 G e L 3 3




