Department of Mechanical Engineering
Khordha, Bhubaneswar Odisha-752060

LECTURE NOTES

Name of the Subject: /%hzru‘a'rma'#ﬁq A fien &nd;#camva

51{1’ Year: 5.-.10{

Semester:

Name of the Faculty: :B{Amje‘f' Hijfm(




REFRIGERATION AND ATR- CoNPTTIONIAG



: { ir-Cond t Hong
Meipnation aof ARy el
F%E.{:ﬁﬁe_naHﬂﬂ fa e Slence af he Pﬂduc%ﬁ i Mﬂlﬂj’fﬂa tenp.

hejew dpat of 12 Sumrfoum?-?na atwogpheny -

3 This means +he rfz_mwé'ra of heat farm a Cubtlance to be cooled -

—V Heat alwerg passed downh?)), from @ werm bacl to a coolert one, unt<l boits
bediet e af e Aame 4‘5'-"’??1’(‘?31’“ =t

¥ 1n Geple ,"avz*pa'iﬁutcd-s'ﬂn @eans |k CoONa g womoval oF heat Lo a
'3*'554'2"1 - "The E—’]','-*fpmzn} emprma&a' o wainkain -he Syttem at a low +en.p.
15 etmes] ae wofriaor ats System and e Syshem which & kept af- dowere
temb. iz caled e vigmated Sustem.

a » A, ., - D‘}_Q |f
i . eyl Setaaed Covia o

Techrasnd T
P A\ p ) < badics T'jr't"'_‘L s
o\ | .

b Shadeng e pint, e Cleazance oA ce & e Clendes s
Far]  of 7, the @l 6 Ahen ekpnded qcl‘lq,l-m]-icaqu Ao peint P
quiing whech i rempeatre falis Hom T 40T, He Oritnden
T2 put In Combacy Wl a coid bad»] ot temporatire T, -

> Thedin ik dhen efbandd zobeemaly o bog point v 49 @ rewlt

O ohtch ead (2 oxbaacked For v cad body ek demp T, -

e Moo dte cold bedy e TemoORd s fopmy N0 ) b 29

 adibake Cospryugsion Wt He astisfance o 4 Somg 0 yhoiny

' Powen & fomp. Titeg ko T, ‘ 3

> b b bedy et demperaboze Ty 16 uk 8y ambudt wéth e cylender -

<V Moy e eje 1¢ c@mgg&ﬂ- ?%HMW Jordng ot ch Prowss
heat {a wejocked do e bek bedy



Yeak abshvagred evm) dhe Cold body = @rea ‘apqs’ < T, xpn

Yok Do Pt eytle = amea ‘Lpnm ! - (1~ To) #n

o Coreficiont & pendormance . Heak @ptracted Ihe Lovm dhe col 1,

Wk Do fert cyele
Areo Y LENM

T ey x b O, .
_ 31 -

: b @"Tz)ﬂ?ﬂl . (T\FT'Z,..

v Gince e Co-eficiont af Ferformance ¢ coP) Means 4t gako o
e cimd effect o U‘ﬁ o A wergy %Jpphd in tl" F«I#mﬂﬁﬁmz
00 M case of Comnot Cifci D Lithen a8 'B*Lﬁf'rw&ﬂ’r\p&
mackrnd GmaMaJPLW»? arc aﬂaWinﬁ?ﬂi :

QDJFW a rpovended Coamnok Uyele gg_ﬁmaqmyr% machine )
© beak {f’rfmmd Loy de_cold Pody

(E g " —geex now R O
To &ﬁ &3 To
(f'rTq.)'m Tpeitgat

) %ﬁr&mmw%m'wfw

. Yeak frqwedhﬁ{ hot body [Cyele
 (CDaat punp T . o Do R Cyen

F 0o afrbual tunp i adso called £.9 b b0 Encrepy Pechoscrmas

Qﬁ.‘rin)
TR B _
R R ST
Tp—'.q_,

= | L ML i« Q. 14‘(:0?)«3»]
iI*T-—'L[“ ( ep



i) Fo Q Qaxnot Cepcle | Heid Fagind’
— 3 \«JM'U(.\ Dﬁﬁf‘f;’ C"‘T‘-m Q‘T‘.ir-‘fq_‘) 1?0
(80D ot Loy 1 i
gine Heod Suppleed | e TR
@1'— q_) ¥ Fﬂ
e
- ’Tl '_T'L
Sy

&!r A -carthodn M WL d o0 vevarced Carrnok %cm het. demp.
Uondds ﬂ‘,f —10° @ 92T .ﬁmc‘f Fs 0. f. Qﬂtmr% s

) A maé’wwkmd m|e

(1) A heat Pump
an) & beak engfrp
beven, 4. a8 K €H10)= QbdK. | T, = 212427 = 300K
dof
) 48 o welviqenaking e | .
4 I L P Q6%
¢0: 2 -3 Sy P8}
i i i A0 - 269
1) A< o heak purmp 5 500 T
Qo s S rary T
ﬂ*‘TI
Q) AR -a heak ‘rg w0 -3
Mgfurr- O Ml T 2 mons
T, %ﬂﬁ
An oventert Clatmg” o have daf;dgpqqr

%%xcﬁwb ot Ohéch
momkang the Geft m‘*‘# e ar % Whern  sfertading iy a

e0m eoherg »{-w* "¢ 2t 'and hog
a (0.p~ 8.
Wheter e olasty ?& Covrect e not | S

C[tveq T QT‘Q)’FC C)rab&k Ty =a7%+24 ~ 274 k Cﬁ-ﬁ?a‘é‘“‘;

The Cop o e Wrazxg}rnﬁ undt Wil b 0", @hen 94 X
mt:rucjmﬂ en weveded Carnof Lycle
LMey™ Poibe Cob = To Abe

€ ~To  299.a4% =864

'7 02 'H'ﬁ Q-ﬁf‘ @.ECU' I\ @@” AT
w c{m %Wmﬁrc}xhr; %CMGW



@/“" A T"-’F’?ﬁfazﬂaﬂt me workjng on everted Carnot Cycle (O
‘BBEN FRﬁ P%dutft\ﬂ Wﬁ,i))"lqjl@}-[mﬁ F_P{_’EH.-H-‘E q40 Kj/mm-,.%]
m‘*wﬂﬂ‘\a @ Teginn ek ~08'C eiming

) Cop Ef’ﬂ'ﬂpm«aamhw | ¢

) Aot demp - of Cpche -

(V) gowunt of heat delivered in kTfmdn, 10hen) Hhe devite i
_ U8ed a8 an heak pump.

C—lf‘ve_n W -§-C kwj Epm F,_alaq % E*Ig; ~34 ¢

!

) CoP of e mle

Toy = A THA ~8¢) -,a%m{“
00p of the mle = p‘”m&ﬂp”mmﬂ“ﬂ‘gm}

N ( werck done )
5 @aefko) 4.9
(1S :
d\) H%uc femp. o Hy oﬁm
Mro  Cop-
T i
e g e RIS & &a’i
. : '::@l'?*’:.*’\
or h§.C7¢!

Qi) HWeat deliveyed) a3 heak Pump

Heat ﬁé—hv(’ﬁq o feat CU?CW':&{ *Ww-ﬁam

= a7 kI/min.



,#EW'FP)J?"FT'[HE'FEM';E“ gl'iﬁﬁm NDICI(.THE] B4 %"‘-‘,erﬂﬂ.d 'Brrm.rlhu'} ey tle
(ot Bell- coleman o Jeule Cycle)

e
Afre Coolest

Lehamatic .cho._ Q) ﬁ,? an @i -rcefhigeration Sy them hlﬂftkfrrg
en the rrevertsed Brayton (0T Bell-Coleman 07 Joule) CHe-
Clements of dhey Cuythem ae -

4. Compressod 2+ Coolerr C heat U&Q"am 3‘

% Expander 4 %ﬂ&?aerz&:lwm

T hde Qyeden , woek Tﬁﬂ e farzmn £X prander s .o_mPh:rL’eﬂ} forc
(’_Bm?a'ﬂﬂllﬂﬂ #’ afn Cmteﬁ,uamwa lecs extetnal work % neaded|
Bt epercatier) of e Suyekem + Tn prackice T may not be dene
£:9. U seme adbmecalt rttﬂriaurﬂh'uj %Qim.ﬂ which empley ﬂﬂ«ﬂ’tﬁriﬂth’m
eyl dhe exgansion Wock may be wted for defvéng ol devices -

Thee Qphem v Cevetted  Braydon Cla—-:{i,Nb?:H 1 ck.s.ﬁ‘ﬁ‘haxﬁ bolow:

> ?~_V A .T'g dﬁﬂ-&talbb rf_lﬂfl, a Ewwec{’ Brayleq Cgele age Shown & &3
~rlherto 1 B astumed Ehak () abswphion & vefaction of heat am
- conghant presiuie pavtesses and i) Compressien and eypaniion are

Trendpee processes - -




Q- & Cacned edvigenates opetates bt emp. £ ~45°C G 40,
T Doderming ¢:0-p-- TR clestred do ke A 0P 2gual bo B

Changing bomperatores - The tnerreaga (07 dkerense ) T UPPRIT temp,
N bobe 2qual o e desteast Lor Tneeage) T IR lowesc lemp |
Neterming fre rew temp. |

oot Gevey ip, o 979 ¥ H48) = 298K
T =279 +45 ~ 308K

p ) PP TR Ll raa

%{2 !-u‘ o '@ig_‘mn GHF)(IZH 1.!;%"3_
Then ‘(.C'ﬂ'?)ﬂm g el bl o
L Blehe) SRt |
- = 9. EZJ?P,; :(;'1'1%5"“) ~'3.¢(q0 ) I

oy, Ak~ n
qQo +21

2 229 ~U > B4s TR
=) K 4047 B |
T s 208 - (~40:27%) =038 #10C
T, = 3184 (- 10.27¢) = 367 195¢

ROyt = il

i Sinher s o o (I [
. et 9*’-"7'['15“'-—'2?:“{-&:"}'5:% |
&N ¢ plant poduces datomnes of fee per day al0'e wainy woaer
© [wo®) dang, of 4c% . T4 b Gp o Plat ¢ g, Eunt‘i_@” |
Moggro - ethanied) efficienty 1e 879, - fchoroming e g o)
the Gvb motow- Tare ghouthie head of @ager o Aele. 0 M4
ot eb e 938 k‘% Ty O labak



e e e el e

b} 1911 20U
V- A 6|~ Colema efiigeradon ofexafes bt} pressure Umfrs of 4 bast

an 9ban - e i deaws dusn e Gl chanben ab q°e 5 Gompretted ) dhen
15 ceoled to ac hefore enferirg 4 expansion cuybinden, Fypangon .
Corprassien Aoled e law pv"?¥_ o o Caleviabr e dheoreheas C:0-p off RE
Uyetem - for adr take = 4,4 0p=1.003 i_f_J_

a{ ripdven ;
QL_’Pyribwr; o =gharr, Top= Q71D HWML [ W e

T.i_".: 29 $272 + 602K F| -
;‘_midmtsa Pawm Caw«%}pﬂﬁm hed, we gpl

32 ()7 o M IO

1 5%
"’[’;L) R 1:1!

L) Tq e P p4 T3
e NERALTL = 43228

@ﬂqqm"% Pnl,qmﬂli‘t f,wwm 42, WL hawt
BL - 1

R L

= : ‘3)13"'_?—##
E,ﬁrﬁﬂ cTr !'H-’:E:K

Heat extreocked “dovm \Re " ogld Ckmwhm pert kg of are
| ﬁ‘ﬁ[aﬁ'r'a T-.) e 06% C28L~176 6)

= 40¢- 1“
Heat mj‘u}d o WL mh\ﬁ ekmwkm put t% of aue 4

. ”CPE-Q TD [ 1@3{4%‘1 Qh%m‘)
] ~ 4%0 71{3
ince ux Comprediten) & Qrpandien arg nok 32 nfropfe, tﬁdﬂ.{mm hef
heay Tiiethed G beak Whtovbe] ¢ not eqral o dhe IoeK deng becaute Hhers

mw\-mmw%w,wr
twprestien g eimm mw @ Aen o simevigings dong

D Fing e w
be Contidenos. _.mdw “"Qw&h gt 1294 f4 o

WertK Dory - (P\q faVe) ~ L(ﬁ"’r“"ﬁf""tj
P][_Gq B =(T-%)]  {msiy)




T2 vatve of § Cun be caleviaked af follows

L
2
W Oy -"C"{* ~ 4009 ~ 0 TLb |t 1
gt 1.43 %

WK Do w435 pns ] e4e0-2-282) —
il (20 92-176+¢) 7]
r:&'l*? %._. .
2 Cpp - ek dbthvackd o A8t T oy
- T Work Db ¢ | 820 F

Ao e qEﬁm‘%@mH o) Q,,]M

2%
Vol . 1 | E?iﬂl%ﬁtﬂ A 1 W
Basfe or Uople. aie - medr e

geabin. ©rheo) Codbosud porative o

q Cremd.) .
By 2 ﬂmnagg._,_ ey




W—.
1) Poveets 4.-2 ‘-l’\am"‘nﬁ of ait
rﬁ#—_j—;t ¥ e aldnoraly Vﬂimﬁ*h«I 07 Velsefhy o ot haktve to

e adeecaft Ty niclwes per geond , then ineHe enemany K: £ ’{" ouletde

atve rejakve Ao a_hrcm.p f¥

5. 0 ¢ T
M-T-ﬁﬁwgm% —b (19

ooy enengd L4, e awe L o
LQ QM‘EJE
0
CPTI'L'_CPTF "Qm .
'T =1 A {L 0 T‘l. <} .___C__._.—--*
FALT - ero T T e g
We knodd Hhagt Qprﬂ,.,-rr_%_ | / 0TS
o A ol
=) Sligdozs v L ST
) G = ‘&f
Qubd—f&«'l"i”'-a MW& b;P{P m]EaV @mg_cax}
AT -1)
T - Sy
B LY Ty o D
—_:i’lr .r_lgml)_,. ._-———E;?@

Whe  a = loca) pbonfe e atrum: v.@joﬁi;]:ﬂ— e ambient
it Cond(Hon r.f'TRT.. 0 her ﬁ X

— = L4+ M=

T 2
Whate | M~ mach number 6f ¥ #Lr:?w

% ] . aH i ¥ 1

hepad, P u“"ﬂﬂ, o I obhorr IReNTOPIE Comprettivg () i%
{voa v B = FR Y
a¢ h‘.q \ ST - J'?*'r

ﬂ.U.tJ r[rl. I | '"]"-.'L

—

P T




o) Proteds 2-9° Qﬁ#\pm‘}}ic‘] (N @ein Qm.pw&f-
The woex dome M*ﬁ Wiy Cempressjon {isendwpic) Proeess,
Weemp, = Martp L‘Tg,"Tp)r—B@
Whew m, = Mags of alic bied Fiem the alre Comprebion Foy
o ibryecain (pupda
(1) Process 3-5 - uﬁﬁ'na o] mam ofrt i W

The heah mefected T he beak exchanger durdiog e mﬁ"a Prce
' géven b“ﬂ ) 6&‘25. :%FC?*(T@'"T%) LA B
(V) Process 44 + Bypasgisn Huhing
The wecxk qone by dhe wlffﬁ hurching duﬂna i
xpanden protess s gfven bigs .
‘a:/wt qﬁ.lah?*(—rﬂt-[ﬁ.'_.%') "JP@
The work_ef s i wied do ddiva dhe exhauth fun whéch de
dhe eaeling afre frer 4 bend xchanges - (o
) Poocess S+, + A faa.lr-l-?ra beared 16 cam, bonberatvae.
The 'E'ﬂ;pl"l‘%ﬂtﬁlﬁﬂﬁ Q,F Pacle P.'fh'nciungl or heat q'h';mrb"d 4
Borep. = Mt (p M (T~ T) ——@
_ Whera. T, = fntide Faup: f WL Cakin
Jdow, Gop of afc Chcle = D)EF“W'\@ efPet Produted
i | { b ! i Nﬂfﬂ!\hﬁﬂ%
| mantp 2B T
oM (f,-R) B
04 & dooreg of ‘Wpﬁ%wnjﬁ'ﬂﬂ 4 ML ﬁﬂeli.hca Lad 10 Hu b
Ay A aln "qulvT'md Doy W2 WJGQ‘I'?WHM pusbege
14660 x & . by
Mg =t - AN
| CPFQ"Q"-T;") kﬂdh @
wee nzad. s He. WQTI‘?’-U.H&{] 'Bv]m}
- Ma¥e, xUy-T, )
e
8664 el

?f‘-’ﬂﬁbt(]:

’“"P"@




Lek Ty = Temp o ale alterc | EehtTope  Comprarden i) Hh rnw.?qu;rr@
Ty= hehval demp of dng adr kawdg ke ompresser .
T = Tonp of He aht leapeng the durhine afl hor Prenferopfe  eyprngion
T - detval Jonp i bhe alve leanvende dne hurthfre
i wdon padcedl Qr,we havs
G o Skt Chsimi i
1 Py 4% i
i T3 il e ~ et
T P’l 09
. T@'_r le].g'%q f—gﬂ‘lfﬁl'g?qr’t"lqtrd&\

The Trenkupie effitency of the Gmpredser,
_ Prenkpiie fm)erease i‘a]_;k:m_ﬁ . Toy™ T
N hetva) ) (vesse 1) lemp Ty ~To
A% 4 — 30—

=) 000 ~ — e
Ty — 20

'?Tq;-r C‘w+5a1c4q%‘z\
04

Mow, R [aendawpie. expangfen Pavcess 4-¢, We havt

L)% ()™

S P

-

T. . 229 .,_atﬁ.;ér‘\

- T:; i ebL neel

The lrenkorpie efffefeney @ +he duheng |
q,-, 2 detva] Tryeveage im henip. K -k
1 Taan}'ﬂpT{_ Tntreate lemp Ty T .E
% 09 = 334~ "% =) T = 229-09(934- )¢ D |
| 329-2166 SICELEAN |
) Mass of afre eficeviapec] , Mn ’

Mags ef afrt eicubted ,

14000 &
Mo ~ kg b,
TG (%)
A P B 5 %
| 1.00+( 299 ~ 22%:¢) : 43:?:{?';{"
Ey iy 3 F k- i
[A) (Cap o/ l4e00Q - - 14D 325 Yo,

M Cp A Ty —To) ,!*%m*qgﬂ,mam

=0 50




e

8

w o A sl R ttJEFnr{

a Compiede eyele of Latat Paotesses

ere. e, Condainb @ L halef gtj*;i-u-ﬂ which pagtoeg by

v Durtlng a f‘.rdf e, iht Cum ﬂf Al b,

drcangtforca T - 410K The gzd'.l*crn mrn!’if-*ltg 4.00 ﬂtdflf_u pefC M)« Combple ).y
dhe Tollowena Jable Showfng Ihe melhed Sort <och Fhem, end CnmPM].ﬁ
I med reateV of ek {H.l.l'pl,d on kw -



I e S

v Qwr_ﬂrfﬁcmﬁw mpe of Cdonace Capatfly sOocklog o Pt Colomngy rigele
hes en upperc @ o) pressovts of Goatasc -l prelhuve § dowdp, al Ko Gerc)
of 4w Cﬁh‘wp“"'ﬁiﬂ” et 4-0ban and 44 (cefpeclivelsy - Afy ('am{rul,wq fvr
estled at Oonstand et ab a domp. of 41% eahevs M opfonifenr eals
CyRindart - .ﬁ-ﬁunth\a- both Qpransisn ¢ Compaestion paocedte? o be adiakodre wth
M = 44, Calevlakst ¢y Co-efPiclent a,f perc foremanco - -

1) Quaniety #? afec Ty o e Gidadian PIC wdeate
() Plsdown Ot‘(‘.PArﬂan of Co mpue by U opfardest
Qv) Oove of Comprostans € exponclen Cgrders,, My urfl
icund al- ane vpm 4§ g o"nHHE Mjf"‘ﬂj. Yrnota [gjqji,,,;‘“,nmmr
O Powert weqel 40 dirve the Lt
fo aie taka Y =) 4 0 G 1-&%{:-'1_

Al G, = 164970 = 048K | "”*K?(.M}

T ALFTD =2 HK | A Lt

P, ~ cabag, P =4 0beut . _ *Fr["P‘i)':t’-'l-_ il

-_—

Qmﬁi‘de:tinﬁ Ao adiahodic Comfrre il on

Uttemyee L

l' h] | | = i . |
3 i N Q*"lj_?"‘fql— AT g
'ér% :Qﬁ‘) = A SEY a6 | <)
LTy =6 ¥T e xaeg = 462 A : |
G"’“’““"’U"‘Ej e adiahakte qutﬂfbn, ocegt |-, W 90_ M
£\ A
: Eﬁ.'—{o’f'z)" = .?'T'q_i_,; - ’9-}1 )T('J

=4
=5 T = Q__rﬂ - .
0y Co.f 7R 0 IOl P e LS

T U both bt tempre@ion % Lrfandlen p%w@ | x
roverstibh adiehtee , thevelbve Lt 0l '1 ;‘6&; Itenienpic,/
0:0-9- ﬂf-] the - 2.« y N
: e Ml Th T2 Qe =167 4

(D Mage of air im A'caviaHon o b 14925

Refrrigetaling eMPeet pec kg of . arr = CpTaTp )

iy =065 ( 08q. [aL.0r ) <201 K
.ﬁmﬂnfpmhrﬁ offect prroduced brg the 'H“P‘?‘ngc A m;i:f‘l 96-28) =P a_l%

=% 14000 = Blyore KT
Hente g &Pm_{‘m Chtuviaten = M ~ 1C.0¢c kg A

0% bt ~ v~



LRATI gy 4400
€:0p, 6] dhe vefiigercation  Gysten ~ ¢

matlpr(T5~h) 1546
§ 4
(1) Picke) Displacoment & bive & - anpress

' e (e Pendt 40 Pedny
lgeon DiPlatement mﬁ L G C L te
| DR Toy 1668 % {]-%Ti‘imﬁﬁal

o it s Aoyl
P T AT

. 19 4'5 'E 0 h‘i{; i
25 Sweph vﬂivm pm%ﬂg ok

I ok = an
T} de=Da. eJﬁ prm@%m Cufinden ¢ L~ l—%ﬁ"hﬁf (:
S Ty
| ;; :q'du?. e )ﬂ_g.ﬁ"aﬁ
- !
: o n&“]m” ~ 0:407M o 467 me
) gy

VL Ditwgber v bu'ng a,f’ e @upmw cﬁ&nim cYoTme A
rﬂ-&n U!\'Jpﬂxcmm\} % have GE Eypendert

A NP7 L o N

 T¥heny Awﬂwﬁ o %W Vol C"“"”rﬁ“‘l‘“‘y b0 peint 2. ¢

VA _’fﬂ imwﬂa%wwcm;emaﬁ
1.0 yag%
Il 4 Geph s PLTQ{"THLQ Bate

ayay
P de~ bl off M @;ﬁpw m\dup ingt o] %(m@(—immm
| +'rm,

| : Z EFG‘"ﬂ EJ'G‘L'TL . !

#x wpwiw %@n&xn =53 mmy
) wa w ko dvive dhg U

Qo P Hlﬂnw»\hw ePlect - 9«1
' D561 = me Hw = g”’”* rmaqﬂ'ﬁg
i b7 @]
4 ~1%: 47 =
wa PWE'T W, b r@]tq? ) W

b

r«g'fdl']’é m'll

004 Thm? |




@

b Simple afr tedled Syyshen T vted forg an aenoplane having a load o q denres.
L cL'rmul}FHmic. presturt and demp. aftt 09 bart and 4o°e e mu: quﬂﬁ
_H‘imtﬁa Pressvn Tmeqeated o 1004 hase - $0 the heaf Gﬂth%ﬁw Hg,.g

YT s aoed veed ‘!‘»Ld 55% . Tht pv (o) tht cably 15 4,04 ba and bhe bemp. m‘rL
taylng My abin {4 At . Dekotming:

() Paverc eqe 4o faxe He- lad 0? L‘w%ﬂﬁ 16) ke Cabin

i) cep of dhe Qpstem

Agsumt dhat all the ex pansions & @Wwam are (gentovpic  The P2 of 3
Qm*ptuim! afrt 12 L‘\';Mt

wn
— lef"}a Lene) | @ = qtoes
'FI _—ﬁ'ql'j‘:u-[frl‘: 1. 012 baut
‘F}quh—qhﬂ_ﬂ: :Pg—llfg': Lol bast
T=40197TH = "‘is?;K\l, Ty =a% +27% 298K

L Ty = Tambiol, ade ﬂihwvf'mﬂ"'m“h@’ g 2 i . I—r-*}chTL
ke wﬂmﬂwmw -, e
5 "‘:iuui::' athy - lm.ri“ua meﬁ NG tm«?w,«sw ORIT
{“Mﬁ.ﬁ}\t liuahﬁ#‘him.qtkmﬂm'
Tr = Tm.f a’?_a.j"q l-t_ﬂ-wﬂav Mtﬂlﬁb.'qa Yirebing .
Ne e souk, s o RO o8 0 sk s |
) - G e

T}'iﬂ%ﬁﬁ*%ﬁiﬁ 7= v & \
| 9 g 4 Zfi,Qk_\

o T, IR
I"!"Ic%lﬂfdﬂ:}‘r _% . 5 ﬂj_'a = 1 {r%

& i ]
b T T Lot =926 X 148 = 433K Lo

Chace My +em.p :rE afm W rzrulucqr Eua L% Tq Hhe heak -uuwgur , Hrrenono
oy of ade iﬂuh.a Ane ‘hoak Emd-\aa%u

Tqg=( ir:tw;er') +379 = %’m\

4:7" -
e enmd that | '_Fi_h ~ 101
i ) = 04T

2 Tg . ’T:1 p X R N e ?.T'E O8N — QLT_V\



The mast of aive (o), ) eed. Fov v frigeriakiol poapog,

LA *-.I r WUQ\
f’]';—ﬂ- 5 H’T‘
- lgeoxg { ea, ‘Tu_,,.h
L R R e LT e, iy

%

*. fougert tt&q,d do bake Hat fxm_gl r?—muh\a 1‘-::; L ftrg.bfn_'
P= bl " (H-T)
S Y

_ 3400 .
- 299273 (42%-2904) 144198 v .
'et") -E)EH i
M9 Cor of iy ™ ther
f':.tﬂjr{:“_n
| .: . 14ev0 a9y e 1%!5
[ | 114,28 ¥ —'é"ig.ﬂ g —
& Ay afroval} fﬂé'w&mhw Pland bag 4o handle o cabin) load o} Q¢ domes
aJ-tn ic demp je dbcc 1¢ als i com wa{%ams&mo—fi'

&’ l_m\? D.-E, aal#c_ d{,q.ﬁ‘_ to o &Chﬂﬂ Thia aire 15 then fudkhar tﬂb‘??E!’ELBJ 1y ¢
Compresges 40 4& basc Croled 1o} . herd guchangerc bo B6°C,, expanded Toy 6 duarchi
Shost pregur® & fupplid d0 the @binThe afre lkaves the cabin ak a temp.

- The Iﬁqu./!"TﬂPlf- efficiancies of beth Compmestor G Jurchine ana 0.9 - Calewiake
0i) The mass of afir Grevtaked pert minabe s

@y coo-f i
o ' = s
Tmhamc[, o tﬁkﬂ’&' G|
feven g =00 et

Ty =16 +7% = 289K _
fow 09k bart, T~ 044979 = 3001
£y=fy ~0= 4 6ban
= L6 21D = 234K
By = b = dhast
T = b +a73 =3I =
% =0 tp-lmﬂ*

=11




2 i) fowere of he Compre Y (LT ) x
Meak vend: do be wemeved ~ 180 %}- 1 [
‘ ' L

nfa9s of ’T&Prl?emd.mm n.;ﬁm}fuﬂn o e 3 -

el (ng)egs - 05

Y&
e
= 0. 1T4Chy~hy D = 0174 (%8 ~ 157+ 1¢)
=a%-9 "lf;%
. 2%- s . 65
e “—,E,Tg]—“"‘-fg— - 0297 —51_ o

- Tn a dardarcd vapaiur ( wssion et L) cle, rg bel)
evapecaten fenp. 0-,]? —-L?:PGA‘;{ a CMM?TMC’% 40°c, Hae WP‘-’Q:]‘F
H‘E'rvﬂff}mw;'f:m—m, ak e end of Conpretyyen g a0 L‘;'I'_.i!} - Qoo the
Gyt dingieaxy on Te plane -

Calevlafe U)Ti-;eij he Gycle
(L) The Teim! nes (apacity @ \&x (dupregor Poden aliomiig
a wﬁﬂ'ﬁ EM%M@ 1%{@?3 You wwy ude e Lpirad
of Freen-12 pmpety lahie ﬁfntﬁﬂ*%' -

T 0 Ptu?:}_ﬂ Lq,[;lrz'[_f) h‘ﬁ'_(k"]f‘:%_’j
~10 L 0-0494 LR 28 4183-1

Ab 0 -qbe1 14.5% \ 2034

<ven kg by denp = ~i0'c
1 N . Evapeh M, i
Cosdensat temp = 4

Enbhalpy ok Fe end f Cenpresies

fsom) Hy dableCqiven),
“5} hy = 4534 “'5-,;%
]
iy~ 5

) e 0op. of Mo Cucle s T,
Cﬁl[:}-— gﬂ_ ha




—'.._:'l__!

Qv k vefrigprator works bet? ~Te ¢ 1% - T vapeure % dujak ty o
T adinbadic compression - Thee is 0O u.wim-i:&ﬂlfnﬁ ¢. exapeahon ix bq*““’ﬂh
Deleremtne © () The to—efpident of fotfoman: )
() Powere of dhe Cotmpressor 10 7MW 190 €3 /min .
The. propaskies of toe efrbprant s af underc

| Temp (%) 1 Entralpy( I/ ) ,’_’E;’?"!(U/‘%t‘) W
\,_ — Theen | Ligueed (S¢) wm“‘r)!
R sons b A
~0-108 4-1¢
] A

G2 ven
=T gy s g e
o 266K, Mg =1

Heat 4o be removed = 4%0 %}1—1 | -

() Co-effeient ef PE’T{:U'LH‘IM re, 6. F -

~h
0-0-p = __En L ,_L.l'.'_"-——’-

e hg*hL ]

Merce ha, :hf?+n}ﬁa = srdir 1o = 138 % Es
hi=he, = 445 % |

To Find hy , Lk w Pk Aind deyoess Arackion af peiat 2
En}ﬂ’tf‘tﬁj- ab "2 = Entetpy at 8’ .:mmu 9- > bu'ry {serdwppe )

% Cpegsed ng K A2 o §-3%

at b
66 -

~ 0:-94
e @-3‘?}415:'11:”#')?‘ Tong 0-9

- - g
TR &Wa =518 5
_ o 3e foaiF12qe = NS g
Qub@kwh% Ahe values in ©), 'I-Ull.t}U‘
Q-0.p = el 1% ~-hs %
2%% ~ %138

757




Db 1%|a2) 20624
- In a starford vapun cempetifon vl 3erml1'm Czdc'u, apsm}ﬂg ed? an &:t;rmfw
tawp. of —1p'c ard a Gendersert denp. of doc, dhe adhalpy of the ~eforiaerteens
Creon - 12, at 4he ord of combresion T4 200 € . Ghpeo the el dmﬁxcifﬂ-, ;*1
T~ plang - Clevlade §) The Cﬁf-’af the. C/HCJE'{'%’

G OThe velbrizemtt & e Tef50

Ldowdha a WFT;?@M Flow ﬂ f_L L%mf? awj'j W&:ﬁ i%mT;ﬁ
of doraen ~ 19, Proporiy fake Fen belew:

P-CG? £ EMpa) H #c%) \ %(%)
- T “l
0:214) 06.3% 1254

=t —

— 10

Ao

\ 0 QL0 -;74";93

J‘,:— The c,ﬁuy_ 8 m ah T~5 Dfa_ﬁwpm

Goven © Evaporakes bewp =~
(Brdernsarr Jemp. ~ 40"

Evdhalpy af-the end of- Gupressor

il kJ
| by, = 230 e~
feopmy the Yable (g ven), We ez | "
~ 139.4 &I Che = Rbgs ]l < /
h“'l"@ Gr , M=y kg
. P ol
| i hoy~ho  opo 1§31
@) Refispralingg. Capacttos * _
%i : ‘MB« Ce..Pa.u“hr] -y Chhy)
O herte = Mas Flewo af< D'E ra%w r;ﬁ—ﬂ'jgj
= Ax figﬁ-in';léf'i'ﬁ‘)rri@‘ﬁ*ﬁf;‘%;
Coanprogror  Powire &
 tomepretaos powe = MOy =35 A0 By 2 A T
o 0.6/ Y




#1‘{1\{ en - L—-ﬂ""

N e ]

?{'LT{}.E’ Il Cl}w'_' 4"3'-! !Eé'}_(_ ‘

\ |
* My .0 H_{l,fmt‘n : M wetadive

Lalent heat of ee = 93¢ 'H.,ﬁ o8
o, = B14 t.L "ri'&,, = 164, ﬁ_

5.7
M‘%q: 1938 %— ) L\’,ﬂ t&'

Jea Jae i\h"ﬂl’l": Cjtl-hkm “‘: o q_..,fb’ sl - -
gla = g'!..a

A
%y + s, ﬂ'ﬂ_a_mgf_l;-xm_.ﬁﬂ_

T, ol

18
=) 00D & oy ;’f‘:’ A« 19281 4o ex?—gg—
| = 046 %
nG%
LNy -;_Q:n 4%"15-—&-‘1.’}.‘%2)'1 ﬁﬂ'_ |
~ 0r633K5 | £
0,632 X19% = 1373
Moo, by = Ry, g hpg, 5907 H0-593% 2

1
h £ S
AlLAn i h*'q& h:fh‘ 1 ﬂ%'% = 5-"“.*'1‘ b E'%?—'
Thewebea] Q00 = 23— - .'T»;)Fh’}._d- > A s
Aedval 00 P n-ra}mhhﬂ v (of) Sdvrehioay
o w22 =24l
Neot ﬂ}t\-rtcut}r&d drvm 4§ o watercab 9ot '&’ b Fomabion of 1

ﬂ_.
feg: od 'ﬂi - -'quﬁ%'l«:c?ﬂ"ﬂ') H?zfr = AL% T4 s

Led Migp = Mais L'.P fte Eﬂ’b‘m‘y{ £ Ua’}tmm

' ¥ 4A% - T4
GQ“”f e 8:94 . Rncatky i Doz,
e 0 ;}f‘lw.l ' (N o Chgr b )
Myeg * 4% 74 C I min 7) -
T (95,2 —133 %) @Eq )
B 1833 —183.99) ok
*e e = o0y Y

A% - 14 LAV

=

= 04%9%g0x24 i

e {ny D4heuat ) = 0841 R0
Lovb




eflert ffed (nek) Ry = -y
Refviqeraléng ’ =139.6=hpq =199 6117~ 0845 KT

: “¥
F C_‘. lun:j' !
s @P:Hmrwm 2 "]\,:; < Eﬁ:@‘ = %24 ‘-HJ
P]E!.U-H:Fﬁ CBLP'?-I‘U*{J'J.‘ QP«f@ﬁfoﬁ_ﬂaﬂgp - (Q'::h{l"ud_.
¢ )H‘En'ml-l‘m! :
<) 048 = C@a-?}w
Y

QOB gar 7 0748 X824 = 1459 |
nod head EFHLM}R;I pec minuke (E'_G'Fjathq] ?-‘Eiﬂ FEhgrhqD]
~ 1gug iy (53 (ST < 159:6) ]
[ ] & I -.kf : :
: - 2459 %.n
floak opbragked fert day < 218,79 x 4o ya 4 ~209¢% 9
fﬁml-u#rcaie}&tp perc ks of WOater ( to tovdvee joo ab 2 ) !
« %4187 (50) $90¢ o gar. 7 KL
A Mass !'.'P{g.n. made perr day - 209898 fonne = 0- 779 donne g

. ~ 8q7- 74000 iy
4 m$~.1'1ﬂmal-|nn e i weqd Ko panduce, ice ak @'c Fo0e) Makert af Q0% . e
M bas o Cendener teup: of 298K Whle I evuporcafor P 1 WFK T rolafove
Emfu'm B'E the "‘-[E {8 Cb 1. QSt%- ﬂf .F.T{nﬁ'-l"'l—- : %—R} fg QIELUIA}QJ
dhereugh dhe Gughen jex mindde, i reflrigarant enbens Win Comprest oy wlh a

'_ deyre s ‘Mh'sn uf 0:6 ~Peuidie heat & Wakerr fo 4187 kI -G WL ko
 heat m?u.'.é T a0 %;ﬁ; ‘Catewtabe Yg ansunf qD 1;\!.11 petcfue

e dable of paoperties of (ryenp 10 & ‘df'w_n betow AR
‘Evtal; Léqud Mear | Lapent Heap | . gl
| KT /gy ) RCLYS e u
4% €41 192 6 . 0aag g
6% . ' "
il L L R
=Lt




G LBerylfy 4y Szevedieal] COF. Loz (0, q'ﬂ; it .-:,j?, . e i,
SR & orc & -t - T diyresd FrocHon €f 1 5—_,_‘521 desre na T ks
Slreone 13 9.4 . Toz & Nantea i-rr:[.'-,{lr{.a ans f'fif‘ iy e L ¥

ok | B
| Tearpr (mﬂ ot (..L) e T ) B E{
: | Tt K L,&slulﬂ! 1 LET
€Ly
25 B4 AT 2025 -
|

L ~T7- 5% \ 2

O A tennes of ite wewld a mocking mwﬁ pey) T f*‘q:f Gzt
&U "J
boviag o melabve co-2Bficient {J-Jr_qm_ﬂn.ntﬂ, £ 4¢%, Mok in 24 ==

Jressot Jaxes 2:3¢5 I
wotart B Pz jeg .mpgba ab 1x% ard kG0
0., pex mtr},}: Gerife Yeat of Oakert £y lawrn 05 A *-*'M—L- w4

i.ﬁ.ll‘tr.{' bestd of '['D,L 05 225 ;JL?{,’-' ¢ M) *

1.1~ féva
%- J]‘q-a T, =254273= 29% K

'I'-l- -5 {0= 245 K
5 = 0 e
C‘*“?)rﬂmu* 645 e nin

- 835
Cpor = A 45 '-t';'_" L‘ﬁftit:e)

Leb wg Gdt Brnd dryyress o} peint '37(X, ) Ry 727
Pnl"&’b‘F‘v] ab-'2" ¢ Entorpny ak-’ gt 4T A '_ s
S5+ BIYE g . x
Ta
,-) ~0:042 4 __“_b_?'_?ﬁﬁ'—?'-— =8-264 } ’1@?19.1-%41 T
: (54213 ) i 5 +213) e
2y 0042 £ 0849 e a8 L} 01 40Ty
=) 0:$07 = 61251 +0 407 X,

fopess. rachien, o = E2T° st

s
Hb‘f—l\ Dene  w = hq} L\q_
kb ”‘%9:”@“3‘?% = 81T 4063 £121-84 ~ 157-4 L

hm ey + T g, = =185 4 0§ x208.0 ~199.4 %,

- ok Bone , W= 1ST 6 ~189. ¢
~ #4947
4

k]
x,%

~ 042

Ty



Entialpy ab- peint ‘9", 1‘*2’““1\?'1 Xy R«H«g
~(t%.q F 04 ¥ RBO-% =95).3 %‘-’ﬁ"

1 L=l S _k:l
Patodpy k- foik 4" - =R g= 288 1 g

Alto D ak Peink '2" - oxdorpy ab et B

t‘-£+ gg' ':—g.@ _
PN o P & k% 5y 3
- 1750 N6
0.-£20 +0- — = kg X o o
t0-48 2 (<haT3) e Bt Betath)
Q. %":_'D'“é?:-

O Ehalp ak tet 19" o, = R g
| SR ?aﬂ?'ﬂmﬁgnm-l
Q@,-ﬂ@u el & oy =1dg4. 1t Rl |
hay—h. | ' .
S L T s i N

— e T F

| ' 0 1034 17~ QLD Lt
€OPhetvar = O epsrve 2 T =005 £ T95 =429

0wtk DorR P2ty of medhviquiank o~ w1034 17~ ftweﬂwf?%
rajs_llﬁa[mm} i UeeolaHon, ) =64 5/ meq

a0t dpig Pt eeend w21y 2 o 415 L]
Hood Qpboracked for Qurnd o (cﬂ{l)ﬁm v %1% eq'q’,’?'?‘%'mm%?ﬂf
ok of 1ee foemad (n gy reure 1S X418 T 486 = 3974 1g

' ~ 9%- B4 bty
Tex) Mi0g ;ﬁw = $227%.9 k=g




| —=l
2 When dhe vapour ib superheated after tw 15,7
e e I P N O

¥ [ the. compyessin of I vapeve 74 combéowe] aften Tk hlﬁ.‘l bocoay dr,

Vapat Wl be puperhanded, TFs ¢Pfeet on Trv¢ diagram ix Shewn .
¥ The Vapur aafers dhe tompressey ak condétion ' 2'and 18 Comprescag i

Where T Py dupeshated Ao tempe Te,,

=P Then, T 2nbens the condensex - Hemt ﬁ’*{gl-bﬂ 2] vapsurc C8OA do 4,
Cepreionted b ttne 5-3') G ey 8 andenses ot conshart demp. oty
Ine 3'-4, the 'ﬂ‘ﬂmdjnfnf] & e U—ﬂm,hwweg*& e feme ag bey.
HM&JJ Hﬁi{.&dnm = QIea 'ji-ﬁr-%l*-:q*b-?.'
¢ feat epicaded | aboerbed = @7 '.:ri-a?f—‘ri’ o gl
00-F = Heﬂt}' E)F'J‘-mld?d aria ; 9-'7'1*'.1”"1!'_2 —~ L !

S | S ey NI —
Wk Dee are ' 953 -4H2 "~
To thic ase, hg=bs 40 Lig, ~ Tiy) ¢ hy =0y of dvy @
Cotumated NRRUT of IRe point 3! . .=
- 4 refriquty ok Wi bt o Uulks of ~5c and e TR
T netking Pud kmvonda Yug o drgyss dracken of 0.6 ab oy do Gag
1] e W a melakive officiery o S, Qlestabe the avount of ‘oo &
dum‘;  penied of 84 ks The e 1 %0 be dhoned ak o dron
aF 6% 04k of ammenta 18 ONCvtald pic mindbe. Seetfic heat
e {5 A 18T LT gid (akod beih ¢ ite s %@r% : |
Preparkies of ﬁ'q.@ ¢ dabium ~48%¢ ) | ERY |
Topts) Ui huk(KL) Lated bk By o (g

| e (22 oy | Q'%I)
N5 At 9 VIR 1124
-5 NEE-H N%0:%

6-5ho
q:,"‘.‘a,. feven T T =8B K T =T~ gk -
%”Dm‘;‘h;:;fﬁ Pl ST L X <

w =4 = Al
k—‘ﬁ’ ' JQ’%TJT:H .—._-’3%@5 %}5{

¥

3.1



e 1

h' er fryp dff
i
F,?'{'Ilﬂn . / ‘

- .FT.’?'.I""F’FFJ’_J'??T?
r.‘a E‘ngﬂﬂ'ﬂ'f"i
\ ’T"% Wtk

gﬁ. b .hrlr.[;j_l‘llﬂ n "-Ilnlf-..

© COOlL do |,
i demp. gy, |
0. 05 befey, { %K -
I incbrnoes  Mrrotb e empansion 0H L. aliimg dhrouah b2 E”mnm'm valve .
:m':f *f:.‘r ng_;}::'t ?ﬂrﬂ],uf'{.g lo ‘[;Lﬂ' ﬁ*[fr%n fh‘P.P"ﬂ‘,Ehl’#.ﬂ{ lzﬁ' Jﬁu Al?n&?hqrqt %wnm?.:j“ s
ha~h AbrokHing 15 an frrveneble Proeess . from Toe Tetd ﬂ“'ﬁm‘m t """-LiE 1

90 R Rl Yo 11, oypancion A Uguid pankiay ovaporaates , ol P dyness drcadhen
' .-n*:c.]tr;runuu!rﬁ_d b‘ﬁ T scaki o _%1__,
Yy M 'L O enters W Ma.pvw;ﬂrt.whum ol ¢t fulFer evapocaled atb- consant
prrssvee B Condrank fewp. ko Ao pofnt R 6 e Ofcht it Completes

)

\
]
o

C!{___Ei"_':ﬂ\ b T 01 i.____q__.{' ¢ Eﬂ*'[ﬁl"’l-ﬁ ]

o -'l]:w ! :
d.3he wWetel dpnt. hf.j fhy Compretst® = | = area A 9;-4'1:'?9‘-
iy ;‘E ‘&“"P'df“?' leat absorbed = amea 'a-1-4- F-2 /
O 1e€ hear extracked o fefripakivg oPerk
o, A Wak HEDE =, U T ) e
| | prX, Nene
fesidic heak g e
area ' 9rpr4-b-2
2 R
s Q_DF = rhi_ﬂ———' ) :
apy of Lugw hy=h. ha~h
1) (*: lumhg Ofnte duting the dhmokHing expansdon 4-1. Hhe bota) heat
K ponbent st un )‘a
1124 ™ tharged, ) | .
8-6%0 .' i\d-mj rf E?Mﬂ A 1-.mnfwm-}5ﬂ o 1
ot s g 10 e T
. abtevh eed ,fm,n e SuroUnds Mﬁ.h"m:l t:ﬂu | 5 1
~ 047, [ ﬂ@‘“m,tﬂh&h e Ao b r:w[eﬁ
PO St enveds tiquro) v frtasant (mto vaprar . |
‘ r In'he eraperder , Hag er .
- ! 0“? ow , A - D?Tﬁ'.f"ﬂ?}{.ﬂlj' MLt UWM ]{% }w fe

Jwr-wm&}.& desdr Lo dd 154 HMows o W ﬂtﬂi‘lngvf-




|
|
I

> Lt s dhen condensed i W5e condentent ¢ 1y, 5-4)

0
funckions of Paris ef a % vapoLr  (omprecslon) Gy shex uiii‘i[?g
s

o T A AA NWWW-—"’

A CemE,S.EDT = The {UncHen n‘f a CUMP'FIE!'-E"" % I—q-fruﬂqu Hae Vﬂ_ij:ul 'E'(M'r .
exaportatorr and o wuite The famp. & prdo @ peiot fuch that T Oapevrey

can he condenses] weth availeble Cmdénﬁ?‘\ﬂ media -

2 Discharrgs, lne (o7 hot g3 line) i A bt a5 o discharige, Line delfveas, dne
Nigh - Pressvae, high temp: Vaprue firom dht disChrye if +he Compressos Yo I
Cerdemsart:

B Cordens Ut *=The finchion o a condensest i o poovide @ heet teancdeot 2w
%*acrvah which haaj Patses fro®) e hot T&Fﬁaﬂmh} vapavs to Ahe Condsy
medtua - : ' '

4- Ruceiver dan i A mecefvart dang T uted +o mvfdn}-;hmﬂi o @ condeny
Liquid to that a Constand Quppl\,d qf Lf'c-PLu"d T avaflable do e evaporatoys
as 'nﬁufi'nﬁ - | _ :

5- &mﬁ;{ Lihe & A Liquid Line danmies Ihe {fqru,?d rri’_Pa-fgarM} ,-Prpm W e
tank to Me 'i;'t.pﬁﬂzfcan-} Flow tenton) - ! Wik -

b» Esvpantien vaive CP)LFfrl"amqﬂ Rlow Compreat D _:ﬁk, Porition 9 meke
doe PR VY Rl et ; | fi g e
Are. pErper amsunkt Gf- the' fﬁv_(%‘caemh} fo R -em{mrcah:rrr and +o weduwe H
pressuve o Liawid enterimg The enaprratort 40 that Liguid Wl vaport A2 |
Hat UQ{}grch-t—rI ab Fe desTred low JF‘G_MP-: @ taxe ewt suflivient ameunt

T Evaperalot: An evagoralere provides o heat breansfor sunface drmgh ohich bea
pass e e wefrigeraad apace oo Hr;'vqufﬁwd aefriqrand

&, Sua}-t’d) Lene 1 The Emﬁsf} (Pne. ponyeys Low PYESUT VapBuct, .4"3“‘} iy ﬁ'“'lP""‘m
b e puthon Tk of Bu lompreises - . f '

gw vapsust Comprestion Ugie 00 fomp. — Entampyy (T-¢) 'mm '

W M'.| !M -~ F e

Ac When dhe vapsur s & Saturabed at e anel op .CQ““PT%'W

= .{-V\_'r\f' .r""‘-"’""'-"““"" -I"""'-._e im{wﬁ.. |
The Figovepresents I vapaurt tambretsion. eycler on Tws Olagream
the peints 4,2, 004 4 (rresponds do Wi faimbe 4 3 3 ang PRTNGE )
~p h+ point'" the vapour wlhich E’Lf» qj—'wﬁul,}gﬂp.‘trﬁ AT
e t@mp'r'mw"yt" ‘ndercend €4 Compre s I Sl .
! Lru e mﬁ“‘i“‘b““%&ﬂ‘a’wh
ﬁw-mt’m&.u.grhlﬁt#e»p.'[b- Lk

Pl Labent heat o The CDUM“@ medfm . Wherte. B gives w




. 2 wWeqd
- A
: pl Aot 1.4-4
=0 2l o P T s
N Py v = T;) =00
e
! .ﬁf‘;_i‘_ﬂ--ﬁfb :'}T;,f;_%ﬂ-j,‘xﬂ-b% 18N LK

(i) Heat 2xtracked From M coid chamben/ heur

=W ( To~T)
= CO0 X 1.00% (281~ 4596 )
.. .. = 4cgnT KI/h
=M (Ty~T,) '
€00 X 3,003 (4462 -901)
. = 13816 LI/}
Une bobn mmpaesion Upangion ao Tewerdihl adiabaHt,
dresudere, Work Dene . Henk wejecked ~ Heat db%que*ﬁal

-~ Ta%+b — 4C221 eaaf:ﬂ‘% kT

eot ~ Hab dsttoadd in cold ohambar
me Dont "

Lt asewT g 1T

26479 -

- by Oxn AW Oyl opabed by air- wefaiuatiog Gishen it wequied do
poodvee & lonrps of vefrigdnkig epfack with a Coolr pressuae of 44 barr
alg. and a Tl wigrated FPace ov weglon ak a prestore of 4.0¢ bar . The
jomp: of alr leant (Ko ot csolen 15 9%%¢ and W af lmyf‘rﬁ % room
0 44% - Cadevlaba - '
d) tass of afic efeulaked pet mioute .
(1) compresson dlieplacement Aeguived AT sinube -
0 ) Enpander diplacament Mgping Pec miwte
Qv) ae0-p . gl
C\*) Power .r,:@kuimu{ par rFonqg qP f’mﬂ'ﬁqemhhﬂ,
Aggume dhat t-'r'r}tmlrl‘iaJ (e e Moy~ W Mok krabe oy
and oppantfon with no cﬁm[fvazﬂ&mr f‘lﬂ@r\aﬂﬁd%ﬂﬂm{: i i
for ey beke N =144 G Gp = 1603 KT
- N




T, % 984915 044 ¥,

* ] !', r)
[os {tonYunple onpontin (60055 120

We howye ’f’F |

B 5 (:’a)"f
X .
| ~ -)w”*i' "

l" {J’r Jﬂﬁ)

K

Y

1 |
2 I, ﬁ-f,r;f.f,:-/’h s ity eos = 18Tk

ALo, T 1.6 4 97172 =224k,

Foe Vronleople Qﬂm}mmm fmctg},;,-ﬂ 4, W h;?-:;: .

5 ( ) =) g %Wﬁ ~1-9%

> r,, . 294 ¥ 4.9% = '(1 2%
P’f'ffgum}m@ effrot posc ki o{? s ofteutn 24
e Ol %R = 4. wﬂ;iﬂquw'l) -19-14._f
(i) Mo of ol m:wndnc{ past in
i = Mﬂ [0.CT kg

(V) Comprocres PF&%&A%&%%E;MAP

BT S Y.L L wrw@ I
L% ot e oados wanS |
- ﬁ,ﬁbimfmiq -y I

U‘ﬂ' P?‘P@M’Pfr ﬁfﬁ?{aéwu . 1 |l
My = kT, ¥ 1&)-5'1*;1(‘3.9,3-'1 ?im)':f,i&"f ] .‘;

i J‘Pi"- i NN A 0L o 1‘5; i | (44
for Isenbvople. comprestion 19, ‘gppantpon 1| iy
cop " Tl T iny 1099 iy
¥ 5 e — e, L
O~ T’T’.‘:"Tg'“TI | s'm'? —25q 4720
.‘I.-:- i; F e 1 My J
[ v I-!»d P o 9" s EL : '
f\ ) HI' fJi-JQr{ "ﬂ.arq,
: iir) 1 m('pcz' T"i'hf.rrl T‘) hA:
o0 I ,E..b Fil !'\'W
e D577 % 1003 ( 571*2 ~ 2294579
& % ¢
N Powsse 94,d. = _219% 2205
= 2%y




Buk, R~ Cp L 'qqi):l‘ (whee, T=1 T &L unBs )
- weampWaap =1 ( ?) mep (=B 47T )

pbfc 'r'SEnl-’impfc_ C,gmpfitsinq g, Q‘#waﬂ,
Wit =m¢p ( Ty~Ta T )
Actording 4o law of Contervaben e onerqy e et WOk )
the 90 @ud be eguivajend 4o e nek heat 'rgj’aﬂ:o.ch bhurefine,

Badius Qocog (4T

¢-0.¢ — . =
Aorcfecked ~ Orodde Woer- CkJ)

Pore He tepr alre Ujue &ﬂuni’%«@ pobytagoe Compresiion G expension,
he Co-efficiont Oﬁ P?_&fmcmqg : |

C.O0p = W%GPCE '_T:.?_.J
(A (5D e (o Tt T )
: LT@I '_TQ_) _' '——'P @

EXAC)

A The wevenced Brraglon tycle j¢ came ag e Bell ~Coleman cyele -
Cowentienaliy Bl - Colerman cucle tefens do clused e el utth expengien 4ok
Place Tn aeciprocaten eppardor and toapacse eSpeettvely and h,gg,]-ra—rj'-'ed;aﬂ
and heat abesrpHog Jowss place Ty Condengers and evaporator reSpeakively -

 Revewged Breawgton cycle £rads Ths applécakivn for an - CondEhiontng b
arnoplaney Where afir W vted @y "a‘e_Pﬂ'aem,,j- s S . rﬁ’

Meaeflbs ard Demerils e - et B ¢ '
e % A - Belrigenion Sqglon

MeaThs o -

© Since aft % 0oy Llammebls, therefore Ahere Te no ek of e 28 M

Ahe mechéne ey Ny as the wefriquant ©

© TF B Cheapere a3 @frc Ty eadlly avalhable ag comparees] o IRz athert -
Refrfaetant-¢ ﬂq

@) A< Gsmme:q 4o We etz Z“e,;ﬂ‘iiﬂ'[ﬂ#dﬂ Quiﬂ—#.m& IRe weg: aﬁc-—u%’ erualon
SYotea) perr tonne of Cefalgpmakon T3 quite Lﬂﬂ}btmugqak:ﬁ:i; wRa L6
i Cuckem T8 omployad T afceralss -




et Syl TR R g

W hawnt T
Q-DI'P':— Ii_ & ’_[L— Y8 __'I_-'.’L_. - 2.
Tg Ta T To

gnce =fy & =9

dow Subchiiubng Ihese vales 1o &g (9, We gt

{

g |
T]'T?- l — 4 <i>? 3.
Tj_, Fl

\P
!

~-
- 3
4’%_)"’ 1q @,) -
L) §
: : \ £ 7t
Wheng P"&W‘aﬂ W@Mmfmﬁﬁtﬁ—,.—é— J
T e poneess 7 contlnal do b pubferptc, e Shesdy Fw

Werk ef Gmpregion B 9fven by |
Weory. = L[fquh?a%j ———DD

gfm"tullq work, of Expln&a‘ar) M adven by,
NE;:p _C'PIT] P'L"i"m) ‘_Eb@

£a) @ «® may e.aﬁul he wadmcf%a e HyeoreHcal m;&v&g:&:
Procesh  Shewn &) Fa;tb) by qum\a F=n g +p U

W-lihl‘f}%-lf’ ' R = CPC“‘T
The red Oxtercna) warcgqecpu‘mi -[?..-;r spercation . of e Clﬂ-t,{.!
= Shed P v of Compmsien - Send o

. Pz |

f'f"-fl . . -l Fl\"] -_,mP]:lE

- Qn—l—') qu_ Vq 5 Fe.-, Vy—P, Vi + PLVT.) S i’-:g’zmiqi
3'H T

= (o7, :)“”P\W BiAT) gy ol

—Toy— T:”zr) ) l‘cz&unﬂi

. (_nnl

|
|



Comldpe @ kg of afw
Heat abtorbed o) “pﬂae‘mjﬁﬂ“i = Blagdeg= Mx X (T -T2
Heak ra*ﬁau-ac{ T6 Cooler Qﬂ{-]’&té s e Y (T~
Werk dorp dmﬂna Ahe eyele = Heod vefected ~ H ek abserbed
~ mepLT4~T) —mp( Ty~ T2 )
p(Pressve) -~ m¢p [(04-Tr) ~(Ta - z)]

Cin.!;l" Pressvre L&

(Femf-) .
‘T ﬂ\\. m“qiﬁ
Campresgien) & Oprpressien
. ¢ Lrendple)
2 p' S
T v
@ f~v diagran VL o = Chinipip

(k) fLT.— g c{-d“&%vr(nm)

i Co- elficiand of ferformanca
0.0.p ~ ﬁeaj-abgﬂ’aﬁ%” B/

Wtk Dene
S e T~ To)
e [C Ty~ T)) *f._%:ii
Al
i Eqr'rl)hCTg’Tm)
T Gty

D

T et ) i - 2h)

We wnew that dore {genbacpfe Covpression poncesy 3-4,

T By N
BT e
g o r@,> —D
leilacly, ot fgendovpfe enpandion pavcess 4-2
T ﬁ<fr__ o
T, Al —®




e

& Ao fee plead pyedueee 49 donnet of fee fertday ak 0%

at woon) deafeaatone of 3% « 14 Ak cop ‘5{- e pland o 2.6 %11'*

evarall elotd wo-myechanical efficiency % 871% CMQK"\%E dhe pocwar

Latod bt o Tee 896 Kl . ; ﬁ_.

’i’&ff" ol u[‘ e preeduced , MPee = 14 ?’mnﬁfﬂ i
¢0.ln Q-;'” 'ﬁ’]':-'ﬂ"!'-;ﬁ , Cpw > A.4¢ LT

0

'E'qu-qr{ = i-*':bﬁ 4

Latend Wb o Tee = 336 KL
Vowen 1tm\fn¢¢ ngf!m{;mﬁ onokem ¢ _ )
Aeat te be extracked pet kg e} Wajer (b0 froduce lee’ @k ')
'k gy 4dg (45-0) 4985 =997 ""%‘
Heat 4o bo extwacked for preducing 19 donnes o fen port day -
~ 42-x 4000 x 3277 ' KJ

E..*F‘*'ifaumkra efford; Rn= i

Ao Ao, o, = Ba
?Ia_r | 'l.b ] EBM

s . Poyier n:al-ha f he mm’?mm ok

S R A SIS Y. 04 L
% o 81

QT Atx comyvientern mofor . Tate E‘IZ‘Gt?‘I-’fL yad '4‘ ratet @ 4.1 -'iﬁl ,-,_:? |

B e ————— e e 3



Eﬁ‘_ﬂi‘ﬂi’i’i&—*;

A A tesemind caxeack tyele 18 wsed Ao healtng & cammé Purcpole - &
" M woClimn  Cupplico ™ q-clov & Cop ™ 96 Lo ﬂ_n.caﬁ‘h fondd o
LI_} ‘.':Lf'T«i
(4 The Al ae adn edled 1o hﬁmf-'*’,? "ﬂ-'ﬂafarmhﬂn .
tial) cof- Lo hﬁ.a;ina
Gt
Wock Supplied | W = q.5kw , Cop =36
)T = ;
T Te. T~ T - L
N& ol AM}’ @'G'F)E{}ﬁﬁ'ﬁa = A T‘.—-Tg‘ ﬂh.. -I—l - C-G;P el
. T . I T T2
w*%ﬁifi.g w_%;.=1.-l-gré 1:9.
. Ta —o0.T782 A2 |
T
WD) Qefoipreake ng Tlbect ; Q' |
coop = No ow sk ohs
(2 - 2.6 295 <1k
%n ) %_Exq,;ﬂ’%gm ‘%’—:‘L_
s EANERBED | gegqid demme
1doots
Lt .-‘I_ i
Wit Ac sy e = —V— - 1 - el GA
(€% Dpeatens e i s el BT
T'-I '

- A conek P)a—fﬂ-fﬁarm}or: cequives 431l perc fenne of '?_tfm*?zmh‘a.q e
M@t niadn r.lfi‘!"ﬂﬁ»l"ﬂﬂ @t lbw temp. 6f —3¢% - Detecwming !
i) cop of Carcnet el '
U0 Heghert denp o the Ooyote -
@u)ww heat 44_qu4 ri"_nc{ aop w(q,eq J-Pu“g denfee m u;eoi’ al @

puip -
Dato Gevan
Heatl 2y traedad, % =1 TR

= BTl

V\Tﬂt& Done. oM ’ﬁnﬂﬁfdﬂx_ﬁn’i’
HE)":. 18 ¥y



; A X Loy *—qu‘r\
Temp- E? rccl:mﬁzm}ﬁt , T2

T Ed oy =7
(i) Hegherr femp & Wie el B =
Gi) & &(cot), = ?

(i L{:b?)ﬁ - ek epyracked A

—

Werck Deng Hl.g
& BE . pe
o h =5
L‘*l) M‘ wa W‘J @D_f) —_ T’."_
% Tl""T'l__
3
N e T L Ll
T —49%
= T, ~3A%% ~— i i
} | __3\.-'7 I_ggig

D T =92615K = 3. 4£%
(fﬁ‘) GWJP - ‘L’l-@ﬂ?)% o 4 Fas 5l

@UP)P s un?I-ul greatert Hhan (@UP)% Whe n both) ame o
bet) Qamg JrOJTLp Pnfls. |
Suk, QoP)p= Hod Sdeled & g
an& Done 'WP 7 ‘h-_};;\
=)3-7 = Eﬂ____, &4




,,L;UH
.:r; o ©OP of dhés Syttem Ty very Lew To Comparciten do otherc quhm,s
gy The welght of aPvc wequived o be (Trcutabed M8 Mens camparas] with
cefaiqenants weed 0 otherr Lyshems. Thid T ducdo e fach dhat heat
Dy comnded by abr ) dhe {:ﬁitﬂj o-f Congihle heqt :
5- O Iua n:f afw al a pressure r:r.P. 1..m;bcut_ and e J—Qjmperr:g}m a:E 20°¢.
= 0 cemp&:md 46 6 baur - T4 Tw Hen Cosled 10 27% Ty 4he Coolet before
erterdng dhe eppantion cylendest: nﬂumma Comprresaion and expangion
af 1% PTe pwocesses, oeleorming :
gl p)‘lpﬁg"—mfﬂa effeck pen kg of alc
W) Theomekical 0P
Texe =10 @ A=L:4°
btven  To, = A0 42T = 243K ‘
To 22979 Y212 BOC K

Fil=0)= 165 bar [
FI{'_-— F‘d-.') - & bart i

ao P\,?-Pr"avm*“\"ﬁ ePPeop Pex tﬁ_ﬁf‘iq,m

Covtitese Ve IS-E.hJ'EF’b-FIE. {‘.mmprﬁiﬁf%iaq %4, WE haye 'y

):r

144
e Ty C e = 1.64¢
:'lﬁ"-‘:a' |

,_> ']“irt ~oa%x4.64C = 4%1*’\

S fmllarky ea:?afcimj‘nﬂ f.;m#ﬂp?h mpm-m 1-2 We Ged

[ T— Pz')
T i 14-1
> Ta_ . G”%E 4 - o0ios

=1 % C?C_Tg L T'l—)
= 4 x4 x(29>— 3824 )

- 41p8.6%T
o651



Q‘U 'ﬂ)?.ﬂ'xg,Hw [:"-ﬁ:-f’_.-_._
Heat ovefecked 4o The Codleft perc 43 of a7

= ﬂ.*xCrC’ErT!) |
- 4
:_4_11:%(:43‘?—"5&0). =182 T;_I%

Wy Deng par kg of afc . |
= Weak vefecked- Meaf-abotrathed
- 487 - 4406 = 11'4_% i1

- Theorelica) c.6-p- = M e S
I loC DEnL. 11-4 s

B~ Booeq of aimegpherie ale % efreulabe] P hoUTT 0 @0 PN Fype
e mx?*riuﬁmhm inshallatfen . The Al i3 drawn Ao 4he old Chamb e,
atr ‘remp. ¢°cand {-parc, .and then camP-mqged isanfeoplaaly o
ahs - Bk P (ooled At fuls pressere to 25% @ dhen led to Ike e,
wrera TH expands Tsentweplally dewn o atmosphen e m%mm iy
discharcge b cold Chamberc . - Debertmire - | |
CL) Heed 'E-Hrcﬂ-ﬂ‘&f $ovi) Qﬁl.al Chamh et pm.hwm .
@) ﬁﬂ-n.-l"“a‘q&tfq Hml&ﬁ walterc per heva
-%rafrc.’,hxp "’u'=1_»4 4 CP“-—i‘ﬂ‘ﬂgtJ
;g‘*_lrl:“ Léven | 7, = 34972 STY R
T, =28+27%/=2:304K &= 6) o
& =4 b, P = Ghas |
Emwaiart?n(] iy ised@opic Compresiisn
3 haxe o P.l{:i’;,)

r#r HE_

‘g L)*
R -(Fl 4:4-1

) Ty L rh) 1.4
%1 1

£) Ty = 4482K



=
- A

SN

ol b e

“ﬁ'ﬂfmﬁﬂ‘m‘" M Qqé{-em opatates on Ahe nevarted ool CUCK -
h":"}gﬁﬂ' i&lﬂp- &?, he n‘pm\‘a‘lﬂﬁ ranfh g.'ﬁf'@ﬂ g %fuv; 0 Jhe

lovert 48P 2 ~4¢°c . Tre Capancfhy ie do be ggdennes. Neglok alf
- eses e Delermmine

0) Co-LHieiend g—_P -Pf?-zpﬁltmmcg _
() H‘m}qﬁ’jlﬂﬂhd vy g Sustem ey hovtr -
(i) Pescrs Heqd:

.eixfu"é.ﬁ Tf b7 E"T% }‘(‘)}5‘ QQB-E‘K ; TE-‘I ':Qf-fg)__lg.,:_ﬁ ;‘5‘\‘

apaaity ~ 13 dennes

a) Lo
eﬂf e T‘: - &,‘_—. -~ E'I‘E

‘T'u . Tq, E&&nggﬁ'

W) Heak mjecked ey e Syshem ger hoore
t0-p - Delaigraling effect

T ek 1P

(3 % 14000 Kl

Werk T/FP

A X480 aqceg k]
[ S

> Sl =

S, Work EfP =

Thus , Hoak wefecked fert heoe
r;ﬁe_Pn‘q«armPﬁwa aMPeok } wenk T/P for heu~ .

Per hevy
- At5B if»r}
Wi ) Pownrc Cead, = ':'\E*M EI’P/[.]M . Lo
&0 %Lb akoo - 1104w




= A Whafyunafing Gysler erthes &0 W Kehtied Aty
k" Lo 1omits of 8% & ~20C T apadry W g
Weo: () Co-ebficiont o forcforonance |
(1) T kv 2 T Compreso aulor gf
Sthea - mechanltal iy & K7L E
i) b aficted fom e Sgrem fot mén

==

%ﬁ:' GBven
= VR ¢ am s =K

Ty~ a1 (10)=2694
Cepuity ~Bdoones, 2) =25 77
U0 co-effiei ot sf Perthormance Cc-0-#)
C0.f= i - L ':'T'QJ
i T -] 248 -%3
Q.I /] PE-MEIT {&Hﬂa OE [Fe (M\??Eggﬂ W'ﬁ' !
N tned hed, cop - O Cobiqerndbtng. offey )
W Chorcy, Dee ).
0 T = ‘S‘quu(%J

=) B4t
M
2 Powler tt',ﬂ.Jrf"r\f.-J# e - TSl %34




=l
ot T Fqehamdrey end g ooy o} A 11j5

Fan Vo e
. Ir\ = = 1 ' sy H "
arch n? meatuathng e Pf}mf..lrwrﬂ condend HI afye ¢ ,1.@@;::5{’ {-E;Mr Fﬁﬂ;rmj e .

:”h: laned, OhECh Tovwe tinfes Ahe dbereray) prpperlies %F mole) aire , considert the.
;'“? wcm%ﬁ' Mﬂq cont TU‘Y the ofsluse contend far afre ;p,ng; chudies Are o[ fock "’f
|%{Fﬂnrﬁt m‘}ni'}:*-ua‘u 0 m%':“—'[m (E_ﬂ,_—.l Humn fhﬂ}?ﬁ?ﬁﬂ}l' ﬂ"_,-?;_..[ Pﬁfifiﬁ?fhﬂ ba.
gl pige panelaica !

; s " d .
!I!IE“: fm‘;!?:l"-': DE .Q_"'ricl ‘aflm Pm’nuq&jw, ﬂ"fl"‘?ﬁ}aﬂﬂ ) Onigeen vitkhy @ eddmivhuee p;{
tuﬂ”f vepeert 10 VRIS @nesunds -
|
e mten nehiong] Jeint Gommeitea on pycdmometwic Caka had ;rafo-?{-qa’ % ia;fgmnﬁ
iF atk cﬁmp,gq_q'Hmﬂ- r,r alfrc Qﬂtllﬁmr!,e% T mole H'{Zc:}f ﬂi :ﬂv:u-:nejfffc.j % {tr'uafazn g ’
't &, T804, Htgen 0:009% lexchen dione a-
iﬁ*'"av’

e Bk f @ Ao sl aiv ~Condfloning cateutation WSl b Ak 4 22097
Lgprce T o8 conthal-.

| [{ - &-5t4% ._a.‘}!.l"r.kj_- .

i [+ 8 ‘;{_E.Cﬁ"'lr k—g’k\_‘

by Dy ad T remart -Fwn# T pracHce: My aiwaus dombaing Sowy svithure -
i 'uf-ﬁLE 'JFHQ CQ[“}UW dﬁrﬂflanﬁ-‘l'l'm} 't Q.t‘:.:'Y. H"'g""'&'lk'] mw fﬂ.u-j'&* a_gl,.r .

P e oy af’ % wied 4o Tadicaked Be water Pree Conkents off afv
rl mr“ "

ir,j'1 ﬂ‘{’j an dﬂ.ﬂrw of i Yurre

| Metsh af 2-  CQajyreted 2 7

.‘- =g

olint o M8 caid o be Seturate] when Dhe Ondibon 1 fuch dhal - axg
:‘.@hm&;r t nabwra] equtlbdiwn wllh a  agaciabed Candanged wpiskre  Phago

Pracanting o :Els::ﬂ' 4w to & -
\ for o %ﬂm tewp-, . gven apuantthy of et n e SOuraed vith o Kred

h"tﬂw% &E moisture -

fH Safuration , vapmar Jressvie E? wighveR in) afe E-UT’W—EFW‘@I& YO Wa Cdumadion
TV ot ) pheai Fables umwwfa fo. I ﬂ‘”“l remp. of i
;PE;H_WDQT) ' -Th "’IHJ'QM-Pr “"¥ alv of mﬁ&}”ﬁq‘#

b']] 6 ﬂwds'ﬂw —'l-hu(.mnmd‘m Cjcd-'a>

LWk, bugb Fesmp. ownT) - Bk B G bemp. mefgonid by o Heomemotoy
Elﬂho'] . bm co\rem.% o MQHM W’Tbv\ % % 2ppotad to A Curyg,y

°={? MPE‘M n/]nw“na o IY ¢ X i

P




|

L] Bl Ys 0 - s o ¥ :
tﬁ"*}} Lkoyuben oS LT € S~ deap- ab @hith “he i}f{‘.}ﬂﬂ: O feg
i Gyl aly b"'} Q_-.mkjfﬁrlk 3 mﬁf&hﬂ.“{ﬂuﬂtg o 2 T f‘iuf‘l"sﬁﬁ’?fﬂ.!h,]
Quivalend ¥ dhe adeed m:& L) demp. Uﬂ\:h)
Web bulb depresdien Tk R e difdevence bek” dreyy - budb and wed by

15z

>

taags Clga— b)) ‘

o0 Peink Topoabore (pp7) -0t 04 dhedenp: b Ohich afrc mus} 1,
Qaokd ab Genshand presseve ) ovder do cawse Condensakien oP any of
wakere vapeuy Tt & aqual do G gble Sarvyakion EMmp- Corvathond;
LW adlwl PacHal predivie f Qakert 19 e air {‘d,r,]

Ve pednt dapvagsion =T & vt didfernca bk dv day bulb ang
dew peind temb 0y, ~44)

- Qeidte bunddity (oudily o) e

- LN M cabio GE:H-;Q MALS G-PLQQ}U( Vapauut - part Lt MaLs &

drey aly iq e siyterct g% vapetart arg alve: £+ ® ﬁlﬂﬂfﬁﬂj‘b} Lxprress
S arams e¥ (akerc perc ke of dey el -
A £ R glven bascormedwic pressure Th 5 a4 Aemckon mP dery Pelnf

0 P\e_i;;“wa Reomdditey (R#) (Lc\") - 08 dhe cakte o UG pachinl pregum

Waten vapeurt 1) the siwdune 46 dhe Sabumabed paxhia) Press vre ab-dy
2 I -
ix : 2 S| : _ ,
 ohn odded ko 6% abtmack 'r'hm?%%} e rmpor o8
A& Lakerd Heat 104 (8 dhe heak bhak doet not alfeod by tomp.

b;;;ham,&ﬁ%h of @ Qubtlance When adkd 4o o abthacke

Ehis .i% oo TH M & @be?r?ﬁ"?ﬂ 2RI OMCh mebvetoa kst th
o Torertnal £ Fled enryy gy o Steady dlsio ?373'339?» Th {8 dofer
fwry an azhi Iy ek poind 'der the ade wiyhume @ % appre
08 T fer gp of diy abvth) - -

LY

.41

1hAe




r § \
. Im&'ﬂ'ﬂ( elaliong T e T o
lélﬂfT’tﬁ_—fﬂ_ﬁ_—_ D%
fi’l'[ﬂfrﬁl‘ﬂ s

) f“‘r L n?
7 s 100 P et e

g ure Ei) a’u”g'ﬂ"
T Qaw g
: R &Uﬂu A tr{] P&mi;"f_lu 'i"h&J' vH’ﬁ "l'ﬁiﬂ.l' Presiuare rPa i e QF(}QM 14
Ly PFSSUTes Dhiph g Couporon? 9a%e9 would exerch 4

. uih -E.I:!i%l'ﬂ'c:l alore %) We mivhure Valr ab e wdydure %EM{) ;

Pqﬁl{fl!.rq e furenne g h&m g\amq A’hi’d‘ !JI'f"‘LI.'S lao ! ' Mis
|’ : ot vyl af Beyle'z b .
Laws CTC DI rproXioadely aorredd - Modercn tables of abmos lrjwrc adie
| PPPEH'HEE e hﬂ.ﬂ"d LR rﬁr_ Mw Vmﬂfum% 1 P
ft. ulcvtodihg paschad presgya of wWakert vapour | | ‘

' m IRt afic m 2aliekiens
lave been PEpesed , P0babiy Dy qerfer s ) i3 moth mm[ :
Py z@ﬂ)wh o E:"ﬂfﬂjwbjihib ~dws ) N
1527 4~ - 8twop
( Nherte oy = farcHal preacume o wakerc vapeu -
' Rye = ParHal Prascvre of waker vOPsUt 1Dhe) Qe i3 (sﬂd_‘,ﬁ Ghrated-
P = Tetal presgure ﬁ? moigt alr
tdh = Dry bulh demp. (%) 0rd
.'= twd = wat bulp tewp (%)
0 Seukic Huidihy W e
Peerhc hoaidiiy = M & wake vopor
&y

o T

= BN —~pa
nﬂ'r]‘}){}) Mg = ﬂm_ @

ad, W= ﬁ“% —®
Wheno | Po = Rurctal pregure o dry ave
.~ Puckinl Pecire of wolet VORUT:
\ = Nelung GE wlytune -
Q.ﬁ ~ 0 hore cherisdte “-'&E.E torntdont oy ‘:I'{H al'ie |
o Qy = Chagockorisht- Y Grgork dov water VapouUT .

% upliged Vo dobercni Abp pressure o a

—

T Eﬂfm'. @ ‘tr@ " R 5 Bf*_* P,

'#'.WWW- el

I = BT ! v lzvu; Pex
: | | ;e
4 Ot o (= B 207 o 45 )




.-‘ A é‘:h_t:- LU
» e, el | -1 =
B b tn, Calepalisa doad. T L R . B
S s ooapn X in SFunfy
- - .23y # Az e = "'i\‘ ]
Ltr | = .---;";""'H 0
r Ry = T L = |
¥
1
» T htat
"'"1‘ - - ™ . :\.‘ t,’ I‘_‘ -
A | 1y rrn T R
ke 1..{& g aft A
[y, by e *
e = Melw g Wy - 1 yapel
.\r rf'r-. LS t.“iﬂ-.. L
o+ DisiEeu R "“*“i"' Y
| | IE‘ . A fan " —
-l _..--: — 0~o- P~ Py |
LoWTE gFe. AR ‘ i
iy ""f;:‘ J i
1-2. W= -620 '-"-—F ‘
0 - 12 o l"-ﬂ.l [} = i
. g:hu#t veltmes g,
ot % " v .r.p 'ij"; -I-_rr'* '=r i
TE Fglzs = in ama wnbon valsuR ! i
T A = - - &1
%hea By gurmifin 05 * ¥ !
3 9 . 3 .
i = '_k,'_" ang Wy \"‘. .
i %
. “1a 2 T
Rrem fa=Feudic vewss 6 oF arm
Tyl 2 ke vabev
Ve = 5.;5‘)(;‘1-& VER#D C‘ﬁ; walern ‘Jfﬁv
ri'""'
Gy Ma —= )
Wy
= Dogess *_I: =i nlinr
= Tz T vasitFogll N 4
- !-Li'———'—{.—'_—_—ﬂ_-_'_; n=in = 1,._._7_1—- '-.".g,;'-'!-[.l'!" J‘Et:‘f_!.ﬂ'_ {Cll E‘S-—th u'ft{-
e © - L 3% 5 F m_-u
verrrse % Gekmaben '.
i ' B
-..__.———. = h
Mais & Rafer vabuu associld ast'th
at 1 -.r_l e :
¢ ory iax h;{ &s |

= -——‘;@ , Wreng, W = g“lzil.{-{r_ km_,w.:;rm
when ary & ‘Ltﬂﬂj ﬂd—r"‘blt:"

L =~

3 We
ogopf— Y

g ) S ’&3)

= E,I'"F'M ?T{ﬁb‘r’ ? l._ma_i—’;:‘_ Vi

v.rm {-’-rg
g'-t.—""fﬁvr"'" f ffg_ ¢en f:-";_ C.:Jf_u[h!"é‘...- % Qrf'g_;g'} 1"’\,}7{;}’ {EWLQ'PQWL%

by olln tosde 55 W2 15 )

& J ot whin el 8 ‘%‘i



3 ';!\u ‘xmujd. PY_-‘[Z'&;&WEUWM Qﬂ-@]g_ ‘F&“ - DL e |84 | 2090 . =
m:i{q“h NWTQUJ_, Pu"\l'ﬁ &M'\‘ﬁ o ,f*rrpwl_,\{& HJF_ W
CopISOY Tnld 2 b, o jugg g 5
(lomPReS0¥ ﬁ'w Lk A g , Mo = 007467 & /I(f‘ﬁ"
T BHERA 6 K e
ﬁm_dr)\ﬁerc exet |~§'- ; G _'l_ A p, =0 00444 m’a}/‘t—%ﬂ
4 =849 ey g
The Pi%ton displacemgns b A qﬁg-g; My =0k sl Yl
M{ft—g volume bde 200t Bl ‘?0’6 Comfrreflon L sus e QJ{“?!’TQR
a o en '~ o5 (4
ety A Te 30, .. G o b Compr o

find ) Pewderc Taktng oD e deldﬂ (i )
) Refiqeabing 2000t ciw )

| A L e +_u-u1n.9’
s Py ghon DMPWM Ve
| EE‘DQ"{L.':LGH‘?F-
108 Y160 ?10'-{7’ "‘%} Shaske £
= 0« 0ol m” [Werdlobrod)

@) Peioer waking o WU a3 Uk ) _
Wﬁf dtmﬂ%l l _.::7;

— 6 00lE LT ® 0*‘%%,)
= g W7 miy

L mer L o tem B s e A e T L e ki i i i et B i

b’ 3K6T o 1) U
swiart adong of 1 Cpunfrer>?® o 3
b J‘£ e Qgiﬂ?’ Cg_q'l-.é,., %% ’L)
6
=\b-4hlem S8
Ut lﬁ&@ﬁadyml—ﬁ-ﬂ Fd¥et Chw ) - I
i <tk Oh) o hrhg) (N

w2503 (1592~ &4
7= (1% 49

LV T 200 b | i e T 5 I B b i 1 e Ll e o ot I T B e e L e el ]

e ghme

= 4i{kw



2072-
oyl vipaLere [aaiit e

1' F...I .l- ] ]
| f 1, e l‘nuwri‘fhl ahal Yy enfhaly o mivrated aire @k a
Ili.“" 1

S =[l‘|'ﬂ ey in l'ltlnmrh'{[}

'1 I W 1."-':] At
[

el b= igy g
."nf'“"l l""-'I-,’f'."l-"l.|""'I fif{.l.ﬂ-f. !_"ﬁ'}qfql}

*nding 4o ga%
() VILPEANC Poese e

) 'Fy C,_ Phj v ﬂ"ﬂ’-ﬂ ',fﬁ Jf-‘ﬂlf j&g
1"\.| ' D'ﬂ?? lbl,,,r ! ﬂlﬁ?_*}. }:ﬂ f)d'_ffa, ("‘ ,ﬂ"r. ?éﬂm.@" ”‘3’ )

o : = = 101912 bax
| ' ¥ 1:0319-0- 04716 -~*nl‘m:-{.t9hgm e Pusiers

VRNC) tﬁ/tﬂj n.[) "-fr{l! adir
) Cathalry o] Sdoveled at,

i i W L]
Nl | '«.1'1‘*‘”"\”' l"'|IA l.-'s.l"rl":ll-tr ;

| ' ot 4000 Ly b R (RE0O | 408% Ly ) ©l of dny at
t_ e dooe pag 4 003 (2500 TLdd ug )
] e A0 dh |76 Bz g0y L1

'.Itﬁd' 0 ) d’)‘b‘ ALy !
il ¢t~Ill‘;Ui1>1*‘P~I"¢ Condflions  arce Q0% ¢ Qpeu"f-a‘e. heowdeldtey of. 00098 ke /s of iy
e o Catewlal e ofhe .;]’ﬁ[hmc'l?- 2
| Q) Pavctiod pessere of vapouy (i) Relakdve ety (i) peo Pacnt Hamp.
-5911"31- Dey) bk qemp , bdb * ' ¢
1 9 hwaddity, W= 0:009¢ Lifkar of diy ais
L tOfadin, fress ure of Vepova, Py
i . | The ST:L KLLM{'JJ'}-L] 1% fagfwgn b"‘T 0622 Py

M= & P
;R
o o622 Py
Q.00 by e
?- W 4.0495 ~P¢

I ﬂ-ﬂﬂﬂﬂ'ﬂﬂ- .{U_Q,']_-—fy‘) w06 200y
' ':‘>[;||ﬂ-.f;aT_{,Eg' — O-0-09FF, = 0-622Fy
I Py 004524 bar |
L) Relaione teuetttsy, ¢ 7 v J bar
.' (unn r';{)n halJf‘L.ca 18 Qﬂ"ﬁ: f:PH’D]:rJ C*mn.'] Aehted

4 bar '
. _ N L———MJ =06t or 64 %
S RBelakdve teemadebsy ¢ = Fre "0 0434

Do paguy dewp , Yap :
' The deo poiad demp, i 1R satodivy denp: of Waker vapovy ot a o o]
910480 & Lo

l'df’ [ fFrom steaw dables hn,] 'imhfrpa[a”'“}

(141
w’ tma 1)t~ f dﬁit‘ﬂj

o v
o 20l o ygiaaty

0+ bﬂ-f’-"l E

w0102~ 0. 0150 )
L



R RN

L g
b. Ef\l‘u.lP-a EP meict afc(h) N

. T ;I‘. iy st :'_Y crkllﬂhuﬂ nr drer ofrc mm? enthal Py "{ widerc Vq'Pﬁbrt.
assotiaked Fi, dey ace s 1) iy m-[nfe.nui 0 t%‘ﬁ ir dey are

h = ]'W.gu";. } '-'x'rhm}\nﬂ
fr{dh 4 hu.mliu e

. he§ h.huifp,] ,{j e /' ks, ,-E dy as'F

Rty = Er}'mlp:,} L'rq 4 s "f ch'u‘ Qi -
; blasned Aom Shagy|
“\vapu';_q - qumm n; '\ '[_a -::ri) '-.’@.Fm/ﬁ & ")ﬂf-‘P r!&‘bm%rlf
W~ E?p,u'..f& huwidehy cn g / K% cé}' day aly | :
and Gy Gpuodie beah f doy i nommaly assemed a 4-tect
Ao huaprr = ha 4 G Uy —tde )

herte. hgy = Bnbhalpyy  Saoaked phavn) @b doo pesnt domp |

. Tat ol

=Gy 4 WG Chantp) 30
~Cp + W) + Wil ~Cplap) ~—=Q

Oherza. = C{an !‘_d;'b +'W.‘:hﬁa "“qu,i”u{»p') “——""@ [
e H{(G HGew ) in dhe Ypeoidic beat of huwid of
| - b hqu’c, QPQU‘#!‘: oot - '
'I}tmbﬂog Com (%, doxan ab 1002 kg L)/ k oy adr e
Th i3 dh h&a}‘ CQ,FIJJDT‘U] 0? {ﬂ—}hwjk_‘?gﬁ‘? toladvana P%k-“b‘d[
4ty aty -
kwu?qu = L\AH ok d."“’),btﬂﬂﬂ rk‘.h.{) T :
s G NNy e ®
© Mewewes, a bekres appmriraMen ¢ deven by sy Blowe
reelnHonghe po | | la | M T
‘rwquﬁ = QEm L 4.9ty lﬂfkﬁ r\z wakert va
Whesis kg, 15 desy bl b ioy ) asd Wk dakve) Gabe 73
blagued Wedert ak e ot g et
oy 4008 b KW Coges 4 4-08ddp ) W figp d

—>

LT




R S, WSS

rf L ,‘}ﬁr
L"1{1'IJ'(? r] / f*b {"'u / f.qu - ,I" .
3 Whﬁ ”P am; O ¢ 2hwm };,,-,6.

C‘H \ﬁuC_J'lLM Pregavpe n[:) Va

{.1{]-;_4- "}( 'a
P ﬂ " )
W -~ .-—-Pu--_E ?p) = ﬁ'?lj .-I'-E}-j E:EE?__FE
L~ Py (o0 = 1Bty

f:y:’ vl %1 (9q P-,r) w0700,
R e 0184 py = 0+ 6UMy
Py 144 N H"’i‘j
cIDReaRve Homddiby o 4 -

o

3 _—

fin
Prerg Pirg = %viuh‘m Pregsnme ﬁz dy bl Femp

6# ?;qu .
e 00476 bort
00476 3 IS8 __egc4s 00 by

= -j_,ﬁj."%,’l &
b L%ﬁ—r; o 4% tor 4457 %
1) b podnk demp, fgp

The de peint temp. g W Qupvrahbo dmp. G wafe
ak o pw,%;fuwmf 1€ q@mm [ty (6-8244 hou)- dpe ream)

i pi

Jopas s davp. (8 dewnd ag foliow

typ (oo Ghean) JukS. b infeoiata

(G~ 1% . [ﬂ#ﬂalﬁrm*ﬂ’lﬁij
0699 -0030%

o 18.81°¢

- B+



e L I

(\L‘fjp\tfmt‘«}ncn}t‘ﬁ (':..ptﬂ-q' B A
efrtqtiaktng (apaethy= m( b )

) [ ohere 1) ~njacs Alow eake "I? W&?m&" W’Wh}

-w:
oy (L3 4% ) =IE .25 Klfmey N

Compregsen fowert )’ .
= {‘mmpm%w power = mrjth hj') 4. x (220~ 13%-1)
=34 q ltﬂ

LA B 117_

- 0 L Ag kW

Ok o/ | 202

© The aknodhonc @aditon ae 52 ;L_G{m»i«c handdity of
13 qﬂfugq? aly « Nekutmrg
) Sk presgene ¢Empw“r W) Relaktve dumtdit

Q) Dewo podnt dewnp -

hstuace ok AondiHen s ajaa pt—@ﬁt—wﬁm&*
gmw hhwosphorfe B0 =08 Ha
Gﬂt *tumap'dlkaiﬂ 30° ¢, Artowy Ghean, A&kﬂe,g ) By = 0-0406 bare
elpdevie hundds, ), &=
o, i *.‘105 i f?*‘
A bl On8E = TN

a‘ﬂ'.:t%r
Py ~ 0:0933 7 bar

digo te Q:eﬁ%‘c heontdi by, W 2626 | 0622 0.629%7
e ~by 1-0430-¢. 62537

e QUHE by sbior s gy .38 b ot

v 4
bﬂ.uaw: Or0i46% —6-009 “*bmwkﬁk;/;%m;r Watery vapsuy




