Ref"tseha,ﬁom and ﬁ\il"Concﬁ‘Hoﬁ)mg

Refri Se,mh'o'n .
K"-J‘”lgemﬁm s @ process I e, by Hae action

of Prefrigerant o  close confinement s produced wose

tew perature 15 lower than Hie 'l?em]oe.r'aiufe of
5u.rr'ocu¢dt'r)3 and Hus lower temberatwe has to

be marmtauned e
Mechamnisen of Qefw'gem:h'on :
. ’7) r*ejriﬂer'ah'm) lq,eo,,t Is to be absh“acfeo(, f”bm

low tewmperature bodﬂ curd. r‘ejecf o ligh tep-
otmosplere but it can't be bossib!e__to Hramsfer

the heat from lows temperature body to i/bicjh, Jrember'afum.
otamos phere  without any Source or medium.
e I'nil-iaﬂfl Hre refrigermrd Is ot qu'd state and 15
maintodned at a temperodwre lowe tham or ECIu.aL to
bemnperature  of body amdl is af iTs saturation

Co'ndx{w'n
e Due to Hus the hquuti r‘efrgr‘ant absﬁ"acf Hie bieat
fr‘om Hae bOd{f omnd. bOdAj aefs cool down. ,5\/)

s The hciwd refri 3er‘a'nf simce ot 1ts Satwaton condition #
therefore  abstractmg the heat it becomes vapow :This _%
process of heat akbstraction 1s a process of evaporodion |
and, 15 kFruown ast decied. efj‘ecz‘o

o Now  The vopour refrlge‘lh'nf‘ rs mantamed af q
temperature lfuglur' ftan or eciuaL to temperature of the
atmosphere and ot its satwadion Condition.




* The vapour rej-r‘l'ger‘om{' r‘eJecfs its heat [nio a'}m@
Since The vapour r‘eﬁ‘iger‘anf .5’5 ot its Sahunh'on‘
Hreretore  affer r‘e]ech'-ng Hoe heot 1T get condpnsed 1Mo
Vahour .

e Thie process of heat r‘e]echr) fs{ a broceyt of conodensation .

o ln tHus way cycle copbinue and refrigerahion IS ccmﬁnunsﬁ

a clhieved..
° Process of evaporation omnd: condemsation takes plale

abmost all r‘efra'qer‘abbﬂ gystem exjgeht our refr (geration
Sjsfew). |

Alr &]‘riqer‘aﬁm} System

e r‘e]‘r*ijwemaﬁo'n.sjsiem 10 aduch atr 1s vsed as Pefrfyﬂrani
m blaceo of omy chemical r‘efrf'ger‘a’nf then soclh refri?em;b'on
system s called. air refrigerafion 535%@’00

e I+ is based ov reversed carmot @cyclea

e If any maclme workmg o reversed carmotf c‘_ch(e, then
it camn be ethwer r‘efriycr'omf or leat bump-

¢ The w_orlq'n? brimciple of boltt are same tHuat 1t o
tronsfer the heat from lows temperahwe to hugh fempenake

Refrfgerafbr‘ .~ It abstract the teat from locw fem perfure
body ond. tramsfer the heot 4o ligh temperoure body

or oatmosplure,

Heat Pomp [— It abstract e teot fmm lowe temperaty,
atmocphere amd, Tra=nsfer it o Lu'?bL ‘fam,benaﬁm bodya
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> Just Hlj;é ejfﬂueij CoP is also ratio of Ouibuf with

mput  but In ‘Mrmo&jﬂamlcs efﬁcie'an js comsidered

for  twose maclune wlich works between l’uc]h tem perature
o louws temperatwe omnd COP l‘S‘C'O'UT‘SIIdJQr‘QA,' for Huose
mackine wluch worke betuween lowr temperature {o
lxu‘glx\, temperatwe. | |
o Since refrigerntor and. heot pump both works from
lowr tewperatwe +o bu'ﬂ‘f\ temperatwre | [ence the raho
of output to imput for tlwem are cosidered as COP
instead. of eﬁ-r'cienct{
Ot,d'bu:l:
e COP = /7 -
mput [Cof] . = HEMﬂ
| Romp R .
Cof of Refrigerafor
E L}k _ output | Desired ef fect
° T Timpud ok supplied
Head obstracted, {rom bodﬁqz)

— ((Heot supbliecd — Heat Fejec}u{)
to vefrigeralor o refrigerator
[Coﬂp\ = ———G")’l = G = T
—(Q:- Q) G -Qy Te-Ty
CoP of Heat Pomp
outpbut _ Desired, ef'fed- He_q-fgq,bhuf, to bod.q(r)

-

Cofkwp = Toput ~ Work subbhed [ alosheershodctss _ Heak
upplied to pomp T~ rgjech
to
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s A C locbuust
o hun reer
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l :; Air Cooler
Atm (T)
T5 '.'D;agr‘a'n’) A\-B .o Iéev)fropnh Ex.pansfor) )
T Q ¢ PINPTY , §=Comstant
— '\/ < J\ P B' C ew ’50‘“@6{‘!}')(11, PI“OCQSS
; > YPS5PNPY ,T = constant
, / ?5 c-D .. Il sentropic Cowmnpression
] | PrPVITT 5 - t
o based, 0% 5 = Conton
P\tr- Re:fmﬂeﬁai'vf‘ | . D-A o 150 trmal Procey
RGVEPSe,d, carvnot C'jc' € Vi PPASYy T = Constant,

- Let imitially ar is at hugh temperature Ti s at pointA
enters Into expander undergoes reversible adicbatic expansior
(1sentropic  expamsion) , due to wlickits  volume inepeases
temperatwe  fall to T2, wduch Is equal to Hie bod,j.

= A\‘r point | B the cold edmospheric air enters into Hue
cooh"n? cabim  where 1t abstract e "bﬁaffmm Hae, bodj
at Hiwe contont tempeatwe T, . Due to wluch volume
of air  Imereases and, emv‘robj of cur alep Im creaged,
but body gefs cool down . Tlys 75 our decired, proces
knoua  @s |, refrigeratimg effect.

- 'A\f boint ¢ , tlus our enters 1mto the compressor
wlire [+ e Umder?oeﬂ reversible adiabahlc Compression
Cp'sevﬁrob,-c compre ssion), due to wldch it volume d@crm,ga
and, tomperature, 0F asir ise fo Ty, equal to tomp. ofabm.

- At boimt D tlus com presced. ajr emders  milo Qin cooler

where T beje.cfs its beeat Imto Smrrom»\,dp"»oj cd'Co':r)fnnt
temperadure, T; due, to wihich its volume teduees and exdropy reduecs,



Jwit of Rej-riﬂe.rab'on:

® The umit of refrigeration is termed as tonne of refrigeration
and. expressed. ag ToR. e
o It s defimed. a3 the omount of heat obstracted, 4o prodyce
1 TON of ice Hwt is ioootg of Ice from water of
0 d,eﬂr-ee celsius iny | daf/ that (s o 24 l/u:upge"
o Gtene,r‘oﬂ.fl its velue s 14000 lc.JlL\r,?.Jokjlm}n’gﬁkj/sec(gq
It is albo expresced ax I2000 BTU[HR.

Numerical, §

r*ef""'ﬂe"afed Space ot -5
el g ober‘aﬁng Im q room wlere temperature

15 16°‘C lat ¢.o0.p. of 84 . Find out whetier his
clam ig ({!‘rgb\i‘ or u.Lr\ong ,

Ty = -5 +2373%
= 268 L
T, = 26° + 273
— 299 Kk
. = T 268 _ 949
Cofp T,-T,  299-268 ~ ~ g - 8:64

omm—
—

Hemce the imventor claism e Wrong

2. A Pefr'fger'aiffnj machkime, uior\l’—{‘r)g on reverced carnot
cyele comiume 5.5 kqjsec for producing pefrigerabing
eﬁWQC'E OF’ 940 !bjlmﬂ fgr‘ fma—l’:mba['a')énﬁ r‘egl‘O'ﬂ ai_
tempe of B IagDy-8g0c . Detormine

1. C-0:P of l"ef'f‘l'ga‘ahng maclyne,

2. Higher tehib. of cqcle | '

2, Amount of lfw,al—j deliver 1 Ellmim wdvem Has -
anachme Is USed. as heat pumpe



JJor¥ supbplied, Wg = 55 kJlsec ' \
Ry = ghLo I:-]"m"") = Q2

T, ~ —38%
- —38 +273
- 235k

- T
Cofr = 777,
Desired_effect
ed

"(,Lwrt‘ SU—Pb’I
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i
i, -233)
5 0e84T, - 2:84r23S T 235

Y «7" . 2.35 t 2:84Xx235
- 285 T -7 T —
2:8Y

> T, - 21F.Fh K

._-—:/—*—__":_,_’_—:—
Q, = Wg tQa
Q= 5.5x60 +940 = (270 V—j,'mhr)

Je /\r‘ef-r'fgeraflby machme 15 o}:e,r‘a,be,o(. om Preverced.
carvot cycle caorking between Temp Lt of 35° amd
-15°c « The Cou};a,cify of Maching /s 12 TR Determine

1. cooR

2. Heal re]ccjced. from 5351‘97'7 T L7 e

2. Pouter Qeclw‘rui, .



T, = 3° t233 = 303k

T, = —I8° +273 =25% &

U » @)
C - p =
O‘D‘L T -Ty

!
- 2s5% - 258 . 5.)a i
308 -2538 50

|

Ry = 12 TeR

2 x 14ooe k[ hr
= 16869 ] 1y

Cobe. = Q1
Ql ~Q,

Sele [é_!_ 3@@99:_] = 32553

> @, = Y8op + Selex 3BHOO

o' l6

> Q, :139534%8123’%2&

—_—

Po wrer = R(4L)

e

We = 16806
S¢l6X2600

= 09043 " kL]

bhe A reversed, carnot cycles Is used. for heakting 4 coobn

7
purpose « If tHaie work sUpplied s 9Skid & Co0d (s 3% fon
Coo';ﬂ:ﬁ pwpoce , calealafe,

L T-;/Tl—

2 e Q/t(f-n?erq,hnﬂ e(ffe,cb &;1 8.
3; Ce O'P O]C (’LCOd‘l:n—j.
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On. 5. lce s formed at 0% from winlen ¢
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T, = 24273
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AT Al
Rejrigeraion sbmﬁwm perkiclr
e Tlys 535‘&110 of refr cje,'“othcm L3R H/\,e. }:rmable off’bmimﬂ‘ﬂw
woter of the temperabure belowr 100° ¢ wldch 1s achioved
by lowering the atmocpheric pressure Haat (s bj ereating

vacewm »

elf presswe.  reduces boi'l“nc} po;m'f alvo reduces , for e'icambfe E

water boils o 92°%¢ when abmocphenic jpressure. Is O-OOGbcu\.

o | this system steom from the boiler enters nto the

dxffvﬁe/\ H/u"ou,?L, noz e wibh o Lery LU‘?L\ V‘OLOU\L:,‘ ‘

e The Wagh velocity steom ret exprioace an imducfion QC‘HO))

on swromdi*mj Vapowr and- auir “wlecules present 1 tte

:ﬁaS‘A clarmber, Tlyg creates vaccume in the ‘f'CLSL\ chamben, B
o The bottosn lager of waten subblies 1t bieat totpper

logen of wiater i flash chamben tlae upper loger of waden §
vses  Hals heot os ltodenttheat end become Vabour,
wbile te bothmy layer of cuoler after rejecting the heat
becomes elulled  cuoders

o Thi¢ chilled  water goet roto Ehe refrigerated, SPQCEM

' abetract the heot from the bodg to be cooled and

Hus  producet the cooling effect o




Methode of Refrigeration s | \
it fs Hhe oldest method  of refrigerodions
. Grenerally it concist of a»  tmsulated, cabinet equipbed witt,
o tray Luowing fce blocks.
e The air which s 17 contact wiH. tae rce hna.:l becomes
cold eur, Simce we know Fhab cold air being denser
60 it moves downward towards tae body to be cookedo
e When Hus cold ar pake ‘Hf\-rou,glm Hee bodj fo be

cooled. it abshract the heat from Hee body,{-ke bocea/
gets cool down . ‘

o Noww thie air ofter ab‘sfracﬁ‘my Hee Lieod become Lot
oir, simce hot air Vs Tawr bLence it omoves upward
towards tiee rce  block h‘n,je.

o The ice  block i the absorbe Huyc bvead aduch
cougee the 1ce o welt but i $mall amounts

° The amelted  ice 1» form of water i's furfher drodned-

o In Hus woy Cycle contimues and. body g ets Coof douy
by hdp of ice.

eSince. tae leot s oabstracted from Hae bod:ftt\,e

help of rce blocks hence it [
1S ktwowl, ar fce r‘efmtjemlvbh r S .

ce block

Sqystew | \ A — Tr
j " :: v ) ol :3
ol
1| o T
\ BOdj & BOdﬂ :Df‘ajn
!l Pipe

Doty cuates




« The chilled eater offer abstracting  the bheaf becpy,s bot
water and, recirculated I the Hash clhamben 'Itwaugl,\ sproy
Tmozle 1 form of atomized cualer particle wihycia ready to
-Vabouméﬁ °

° Make up water 1s supplhied 1o the ftach., ¢l ben bj condendo

chﬂ'gerc&iom Ej exbcmgfon of Ain

- AN Cou,ypf:hﬁ'\l@ab‘
'""'t..__,),..h_....,ﬂ.w Ny
Adiobothie  Expankion |
As we khow that temperatuwre of eur con be Ea,qf‘j reduced
ihen 1t uyuien]ou otliehotic  excpansion , Accordimj to
first loauw of Huermody mamics
dQ = du +dw
dqQ = du +dw
'TT)CVC'T;—T}) = - deus

¢ In expfnsion dar >0
i (_7)7_7") <0,

[T7r]
o%e AIr become cold qr after adiabatc expansion and

wlen  Has cold aur at el {'l/\rnu?k tte bod.s to be cooled
't abstracte tae heat, due o wlycle bOduj ?eis Tooled
down omnd refrigerabion  1s aclyered.

EVaqx;mJH ve, Ee'jﬂ'gcmj“oﬂ )

0 f\fabor‘o,ﬁon s a proeet m aldch |n'cltu'cL qets ‘(Tnl-ujmw,

tnie vopbour bj gajnin? Some heat c‘nenm.
o | tlue procest  when the atomined “tzmc{. particks gtnerall
wader comes 1M contuel il Cmil bod:i tie. atormived

waoter partice aberaet the heat td beegmey Vapou
w,lu'cl'\ a IDFDC:".H Oj' (’Vaimra}fcm.



beat is abstracted from body it get cool doun
abstachon Is bcuicailj pefp,'gwb‘mb
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Hus process of teak
e Huch pe-]—r"r.qemﬂon proces eulyel
takes place Huroag b em}?o:ﬂa;b'fm‘ Wi\ VN
i< called evaporohve refriqeration. | Body g

Reﬁ:ﬂwa-ﬁo“’ b\j mo'lﬂi'ng of G-rassul

TI’\N'H'H'T)Q Process « When any qa \@,H a*.\,x;:
paser Hrvugh resticted: passogi? () T
its presswe  redvcer bt 1T m@ ”
enthalpy remains constant such N RNREAA DN
brocess fs  called, Wole'nj Jorocests

/\Ccorwdj‘nﬂ to 5f€adﬂ ﬁtu,d. Eﬂoerglj equ.aﬁofn;

H,%+%W2 by + ) gzt ok’

Cp (T -To) =cp tT-To)

M 7 el e [Teh

"'ﬂwofﬁiﬂg Process 1s o free expamnsion iar‘ocess)w clue
to _W;m] its sudden or quick it 1s  irrevesable Im
notwe .

For ldeal gas, when unduyoex Mfﬁfﬂj broces jifs
tewperaliye  pemalns conslanty but the real gou, when
Unolergoes ’H’\rofﬂfﬂ? brocess ts temperature rMay 1 creaic
z;‘uﬁ;:’ﬁale, wli'chh ecan be stuudieol by Jouwle Thompson

To predict the beluaviour Joule ond, Thompson conchudid
o) Ex}:er;’menf; om diﬁv.remf 304/1(}.




Jpversion Curve

Tegien of heating

~¢Hozo_ e
Pegron ' Vit
of Eool:’ng
& £
dT
d«P]h = Joule Thompson
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- (5%,

16 kuown ar slope at oy boimt twve and 1s

Kiown at Joule Thompson ccebtr'c:eiﬂf- It s represenfed

by M o
¢« The curve of
points ts called
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T nversion

IDVersion pomt for different g art

CASE -]
e \f Harottling is dove v

r'uan'on of infront of Vs

carve HM<0 ,'%I_.:o , OM
, P

decreasing preswe  temp.

adll 1ncreate .

.

* T when any gas wderqoes H/mh‘h'ny brocest from a
point be)jomd, ImVersion guve

and.  when thys reduced tempeoutwr 9as paites over the
the heat ond produce F‘efﬂ't)wa}ﬁxT

body It abstract
e,f'f"ﬁﬁto

each qam hat a bont wilwere M=0 such

¢+ 1§ tholtling of gas i's done

pomt" and locug of such

s calded, mvers jop CWVE,

CASE - It
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) e
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Nomericel | \\
On. 6. A reversable heat engime oberales between -two reservpin of
temp. F00%c to 50'c « The  ewgme drives  a. refrigerator wibey,
operatts betueen 50°c to —~250°'c. The Lical Tracngfer o 1lae tNome

s 2500 kJ while. ;el wworkowdput  of Combined, heak engine 4
Niﬁgcmdm“ fs 400 k3¢ Detervune the  Lical trancfer fo reservein

ot $oes T Joo0’C=973
Po[“ e,b)g;'né, |
(Yl = 17 If}- 0!525001:._]
[ 2 I . A
= | =5 Hy W
913 Q. b oL,
= ) — 0331 .TL So'c -
- O .668 = 66 ‘8‘,0 . _‘,g-w—ﬂa—ﬂ'l—’"*

- output _ K,
'}16 lmput @,

N| Q,x Ne

2500 x0:668 = 1670 k17

"\

W, = W, -4oo = l670-400 =1230kT7,

H; = qupbr - Qﬂejedu{

= G - Q@
1670 = 2S00 -Q,
Q. = 330 K]

- . 248 = 21l = 3306
Cof. = T-T,  323-242 s

€of, = @y > m&m& 3 Q3T LIt E)
Qb 820
(NP ’[Gau&. - QI‘OJ]
ggﬂ = Qu - 03 9
Qq = 83+ Il = 5461 bye
*f Head Adpmsfer af retavoeir, Q. Qv = 5Bygit 830
= 629 Kk




A\fr' njw'gemhbn 5ystewm uu.oflu'ng I Bell-Colema) Cycle. 30)
alio kuowwn at Reversed Jouwle on Q_eyére,zei Brhyfmo

o |t Is
Cjcleo |

s The working medium s Alre <
Al Point 15 The cold odbwmocpheric ain ﬁ
ewters mbo  the expander where @ .l )
reversible adwbodtic expansion, e 2 av)
;sevah*ob;c expawsiory toker place. E‘;Old a
Due to whick the. temperatue 4 | ’

pressare  of atwmochheric cir drops

amd.  cold eur becomes very coldaird | L

l\t [Dol‘?n't 29 Tlis mj cold, air “Refriqeroted Spoce

enters jpto e r‘efm'gejnj"é_d shace wibwre 1 abstract the heot
from the body «Due to this the body gefs Cool douwn but He
v becomes Lot alr wuth its volume amd entopy bot,
imereates ¢ However Has procen of- lnmﬁ'humfw‘ Caka place
ol consbont presswe o | | |

A\t bOi'nt 33 Tlus @ Lot alw CM,'t‘Qfs o te Compressor where
reversible  adiabalic compresion takey place » Dus o arluct
temperatue.  and. presswre of bt air IDcreates amd ain become

v\ﬁrj l/\D‘t_ OUjr\v

A\t pornt 45 The odr ewtes Inty aun cooler wlere Hys hok

ou'v‘ f—rqw)fer[)"e]ecf ;‘i—S heat i"nib Sm(U\dJ‘nj and Q_;yv bmme
cold. aur , Tlye brocest of heot todees Place ot comstont prestwrg,,
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ooo T) - ;rj_ =3 J:'L. = 13_ LJI\UY
'rl 2 11_‘&17)')
Hluem I-L_,_ _(7 lw:ng erponder
- 0o = o | T = Temps air
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Note <

NI’L&"D elbonsion and com \ : :
bresiom 15 Polyh‘obic bmcey;

"T) PrbC.(/H; '—2 ). %’3 P_vnr L C

lv proce 2-3¢ PV”’ =c

° COCO'm - 'Tl -

po = —2_(py -
T - (Fvy =Psvs) = [Merq mxzr]
LJe,gqo. <

_, mor (Pv - P;V;)'*——[mﬂr -7R7]

*0 Total  wor SN # ) _ Malmer n | ™METy
kdone = comp. eube_.n mfzr!]’n-t mer,
'Hu:'r), Gop = Ry
=T
7.

I am 0,99") dense cur Pe.fmgemhon sy<tem H’-ﬂ of aur
ot presswe of 1:05 bar awmnd i'em}otrufum of 20°% is cowpressed
o 6bar « It is then cooled to 2%°C M air cooler befof‘e

Q’va‘f‘ng o expander - /\SS&me bo t exponsion and cambruffon

ore. 1semtropic « Determime P, L
1. Qefl",l'ﬂe.ra.ﬁhﬂ effect per kg of our { ?;&"::,S
2. C.0.P t_UJ-’-'E, CPa_ = loooskj,,cgk_ y—_,,[’ l —_—
?3 = 1405 bar =Py Ry = Qr-2
T, = 20°% = 2042%3 =293k = M Cpe X 5)
= lxy 00S X(283 —
Py = 6 bar = P, M&B;hh)
T, = 2% = 2%#t213 =200k N .
Cpa = 14005 FJ[kg-1t ‘
T = 14 8-4 revesible adiabokie compreins,
16933 R L. . T
e Cop z J2_: 2 0@?1 "‘) v &
' T T (300 IBD}) -s‘ti 05
91”)’('%) AT
0ol revesoble adiabaltc gx[)am:on m
TQ_ Pl j+0S [!‘:?] '.o T, = 2;165}"\
()7 3 g = 00 [  TERES

-
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Qu, 8o D00 kY of air (s circulated per houwr m o r’q‘r:'gemh‘?;?s o
working 0P Bell colemam eycle o The aur is drawn from Hat leolg D ,
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heat- mto atwmosphere  after r‘&jecbmj Lieat 11 gefs
cowdensed fonto hqwd
« At Poimt Ui) F\'mmomq lnquud, 5 ’ﬁv‘omtdr d.uefowbuch

its temperatwe amd pressure: {au; yrow it enters inito
eVO«boerL'Df‘ and. aostract heat  frowo bocLJ f}ﬁU‘
abstrac Hag Lot~ it becovne,  Vopours

COP of Yapour Absorption Re frigeration 5>/5tem

from, eq.\mﬁo'n 1,

Heat supp lied ‘o ,575‘[1%7 :
= Heat l‘e:]ﬁCfEd_ b7 the
sy stem
s == Qr) =0
Qs = Qe

Qo + Qc = Qe -
Entropy 5 Comserved.

Qo 4 Qc . O —@

Ty Te T
Qb . Qe _ Qotoc
Tfn Te Te
Qy - -—QO’— - Os




PY‘QCHCQL Vabow" /\‘asor])ﬁor) -5)'5{1’2‘)__

Rectifir = Rechifresr 15 a waler Rec tifies”
cooled condencer however

i
Hae NHy vapour qfter I\C” .

|ccwfn3 Hae an nL:/xu*
Q@

May contrums Very
LiHHie awmount of Waler
Vapour Jjaresewt with
dselfe In rechfier ttv's

of wealer

e awmount

Valaottl“ ].—wescni‘ s J(,,Ow %v gememﬂ”" ’ﬂ*urou,gl«\. OL”./’PU":

condtvied oand

Heat exclwange betucer Grenmerator & Absorber ¢

l lheat exchanger te weak solution retfurning
»

:f‘l“o'rh gunerojor . Tr‘amfwer theal S+Y‘OYL3 sdethon 801‘7)‘? 'EU
ﬂ('ne!‘uf'ol"- This will decrcase  tHae beat i pud~

3uurodror omnd. imcreate Ce0°P.

Heat  exchamgen behucen cowdensor awel evaporafpy 2~
Heat encl/mn?uf heat fr‘om condevseol amme nia, I,'?Lu'c(
gets  dransfued to QAP oMa, Voupowr ¢ d yom) g fronn

€\ O Iro. 'f“ol“' 'TE Y ) i y
o Us cawigs Tl Co::lvv)j of avyomoen 1a

r‘efrfgcmnf‘ uﬁzf comolensation udie L,

: IS a procest o f
G SCLbCUO/t'T)g wdve by yuf|)

iV Creare ¢ c 0P

LO‘lmo,,u. ‘ e



Differemce  between Vapowr Absorplion and Vapour
Compres<ion system ¢ | |

\/iqoour Absorpltion .Sygfem Vapoup Com',bnéss/l'on éy:hza

‘ |
* A User lLieat emerqy whch| * It vses eleciric energy whicl
15 a low grade energy. 's Ligh grade of evergy.
o Mov:‘mg parts exist-iim
compressor whch rvnsvery

ht'gh r'./mm . Thus '370:'5\/ 1

o Moviwg barts only exict in
bumpb wiicl, ¢ q small
element hence very quite

in operobion , operodion: RN

° The vapour fenw'nﬂ e Vaforakor JThe voypoud Iewfﬂng 'e,\/’a/{mm}-er
doesn't howe awny hapardpws | 'T 1S wet emnd  entfers (mto

effect on the generator, ¢ ovppressor woy olamowye blade
e H i sed o induch by caulimg ¢€ow/todion.
> Y n fwdusiveb 1, I+ (6 vsed /m domestie
PUrkoge . purpost . -
¢ |ts cor Is [ouwte o s coP is High,
o |t whilize. more s pace- » 1+ abilize lesc space

o )t (s lesc c:osHy

e 1+ Is amore cos-HYa

o ElectroLux - ReFrisgraTiony SYSTEM

.E _
T?‘LEond.emor ‘
NHz Vapouwr - il NH3 "qmd
/N :
Waler Sebosmlor " Evaporator
\ Haton N
fHsTHL) vapuw. P
- Woaten e
NH T pour g
Absorb er

! Cne”nemlfob _3\‘: (NHatH0) s reng <bl” ,t'C-OQI-'WJ woge



Electrolux. - Refri 3er‘aﬁon System

Electrolux rean'ﬂaraﬁon system s @, Thee ﬂuéd- refrigeration Systesm

o tis ammopia, water and bydrogen are used.
I tus  syste™,

¢ The awmwonia. Lliqud luwinj Hhe condensorn ab W
and, lgh tewperatwe 15 miwed wirta L»jdmf]m%a!?“bl/vf/f/”"j’
O:f evaborator « | presence of atmosphue of h»jldmae{) e
bresswe and tewpeuatwe of asmmonia (NHz) Iiquid reduycet ¢
Now tus low pressure, low temp. ammoni & “clufd abstract
fae heat from tae body im evaporator - This is 0 desired

effect . . ‘
; Leat Hie a@m0o0ia becomes Vajpowr
odor with hydroge enters info absorber
is diffuteds 1 woder ond Wjdmﬂer)
go Ii berated. . The "Ujdﬂ“ﬂge.r) gt enters 1oto e vofoorafer:
e The 6tro»g (NH3 +Hs0) s0l” ewnlers mto gewefaf-or wdere
it is leated to rase ite pressure and temperadure - Due to
hz,af:fng amnmoNIQ 3e+s -‘transformed. o vepour ond. alio
(itHe awwount of woter fransformed imto vepour - Thy's aisiler
vapow~ is furfler separated oo woter SebeCL;h)f‘.l |
« Now the awmonia epow leawing Water separator enfesns
i91to  comdensor rE’JE("F heat and. s'e‘l‘ cowmolenced. Into |v'clcu\d;.

9’/\, presswe

a'nd,, !m eVQJDU
where o MmoNIA

Note ¢— If water rs foakess aix refrigerant amol IiHdum
broml'd,e, ak Olosor‘lge"n’r theen sach pcf—rrgunﬁgn Sys {—Em

is called I'fldum bromide absorbtion systew).




UNIT-3 L o

Equibment Selection ! \ B
There are four basic component vsed In .re[—ri?eraﬁbn»bjtﬂm-

sa

@) Cowmpressor
b) Evaporator
c) Comdensor
d) Expansion Valve

Compressor |
Compressor js a device whueh is used to compress M\rapw
erotwe 1’U Q :Sadm'nh

r‘cfrlﬂefnnt bo radse its pressure amnd, temp
boint at wiueh when tHie, vapowr r‘e]'—rujefan'k r‘ejufs its
heat it storts comdening b Liquide ¢

followsing tybes of Compressors are vsed ;
). Obem type r‘ecnlarocod:m? comnpresson | .
2), Hermethe or Closed. Hype r‘ec'[orocah'nﬂ comlmessor‘ .

3). Ce.anfnf-u?al commpressor
4), Screw compressor

5), Ocroll  compressor, |
OPE TyPE RECIPR.OLATING—; CoMPRGssoQ The Co'mbre.ssor ra)

udueh  vapour refr geranf: is combmsse,ol by r‘eubrocafrmﬁ
mooton of piston are codled, r‘ecu}orucahmg compressor,

INorkimg  of r‘e.cfl?mcaﬁnﬂ compressor Consist- of Mshbm

@' Bvchorn Stroke amd (@ Covmpressiony Stroke.
SBuction &Shoke - When the piston e ot T'.Dc,(fop dead
centre) both - immer voune and. oubtr valve -y closed , Hher

piston wmoves , trom TDC to BDC oner valve opeu to vapoy,
rsefﬂaercmi from evolporator val«»cs info Compreccor,

Compression &troke .— HWhen piston oves from BDC tp
Fpe both Immner amd outer valve rewans ¢losed and

Vopowr mfro'qcrant gefs  compressed.



e lo N

Due 1o wihiech Vapow refrigeront
reacher o a stute of Safwuhor

and then Outer Valve - 0 pens and
Satwraterh vepour rejﬂ'gtm-of
d-féclwrge. +o condemnsor,
Hermatic 8ealed Rgc,ilorocoﬁr?

Cowpressor o
When the otor chhamber and

biston ¢hamber are enclosed.
M same coyi sucle o Loﬁ{}‘m@r ot " Eepidiy al

hermatlc  sealed. r‘ecibrocab'n? sesebEt compyescof,

e When e mptor  rotodet it f—
Starts r‘eciprocab"nﬂ Hae piston, Svek /
Tlus creater “low. presswre 1M ::Hlo:;_, L .
pt stor cliamber, zr: f}i g‘?“n'i}’ii'l:’"ﬁij"‘%w
. Tluu the vapour r‘efrfqefan{; I's ? f : *:"’?; ?iﬁg"‘_ r*J
sucked by Hee suction muffler Rﬁbr)e—(—’%} v 'f
and discharge to Huw piston End( rl "—‘/_t ,_;f
o bt chambar e gui |+ T LI
Vapour refrigerant compressed Labcabng il /

pressare Fises at the end of

stroke amnd. is dischan]'ectfo

condenser at requred pressure,
¢ Tlus tybe of compreccor elimimate the use of belt drive,

| crant shatt, chain drive out deesn't requret external
coolo'nj and. lubn'caﬁng sjs‘rem.




A\oluaﬂfu.cju oj' Hervnalic  Seoled RECibmcqﬁny Cowrm,brgsso(,f\—“

I+ Bince it is completely closed hence mo problem of kakage.

2. It s less"noisy 17 operation , | o |

3. It s compact anol reqres flegs S poce i

L. Motor and  pietor gets  Jobricoted Coﬂﬁ“new!ly- which 1s
Service |o"~e,° '

5« Motor' of comprescor gete cool down Contrmuoslye

Yoluwmefric \.&fﬁcigncy of reciprocating compressor

' P
; " e - Volwme of aiv sucked o
Vo lumetnic ef;hcumcj ; = ie. o b

= Ma
Vs B -k 2
= VgV
VS , Ve :'E\h N
= Ng - (Vy-Ve) —,
Vs y
= Vs V _\T%'EI V. - Clearance
Vs "1 Velume
= ) - M .}f_w_—q - iy Vs - SHoke volume
Vs va Va -~ Vol. of
e 'C[;Vté -1 i Y‘e{-riqvunﬂy
ouar ac
- L)) P
6o P& V5 - Pl.‘ V\J v SU.Ck{d
I —£ = Cleoravet
Vy :(—@‘——) & = Ralo .,
< (R
e, ""'),_,_]
Ny = | - ¢ [(‘P‘




|

Centrifugal Compressor \

. TLu's compressor imereases Hae pressvre ‘of lows presswe

& Nobowr refrigerant from evajporator to bigl ' pressure
Harough c,e'a’)'i“m'fu?al achon, '

e |} consist of am impeller to M‘C;’/l o of CuWrve

blackt are Hithed symmetrically « The impeller I's

COu-blLd- ul:"l'h otor.
e LJlhiemn "otor rototes 170 paler rotodes Hus ¢ reokes
portial vaecum (o the 1mpello due to Hug vapow

from evaporator entfers mpeller H/wdugh

V‘efrige.roanf
its e,je.
. Due Yo rototion of impellen  Hat vapouwr r‘e}w'yera'nﬁ
wiH high vd,«acif‘y

exit from blade of impeller
due to Ce‘f)"’r‘l""uﬂql :force. exerteol by 17 peller om

Vopur refm‘gc rant . |

e The vopowr refrigorant iilen ] A
leower Hae immpeller 1s ab very r“ i ,:é;D'-"C“wyti
l/i»égh. vU.ociﬁ, and. w'th lfu'-glq /Q;f;;; e ji Pipe |
ldzp kinehic  emergys .‘ /j:? /j

Z

o | the diffusortu Hmetic e
energy of vopow’ r*e]‘m'? vant ' Y2

{6 convested "'Zﬂ‘f'v fpressure y . J,
energy omel  vapowr refrigerant lopeign . Ditfue wuth
blowoe | szﬁmnmy
I oo

brecswe 1mLreases »The Lu'?l/\

pressure vapow' refrigerant »ow
36*‘5 di‘schuw'ge.d to comndenser

ar tlus Luigl« pressure



Eva borative (o nNdensor

¢ |In Hus

Circadaty 4

f-or“zm.

S
"'{jb(’- of condensor, the woter '[';077) the swmp I
' chamber ﬁ«mu?b Sbr‘aﬂ Nozzle 1n cwdvm'ﬁd

o The atomysed wnier barbcle Liben ﬁow over Mcmden!.of’

- coil , 1+ abstract

flie heat of vapowr refrigerant « Due to

Hus vapour refrigeramt qets condenced. |ty t}'clw'cf_
Fefrigeramt .

° The atomised water parh'cle after ab&ﬁucﬁw)? Hie heat
becomes vabowr and Huse vabour gets. Accumulates

over ‘the sw‘faoe, of tondensor coil, Tlys olecreases Flie
conolenser effictency. |

o Tharefore tHwue vapowr bt o be elivnin ated for Hus
elivunator is imstolled at Hie top of Hewe ¢ luamber,

e Coldl aur comming from swrrounding oliffuses Hae
Vopow particles with jtself amd reaclies Hue elivnivator.

" ouwt

o Eh'nru-na;kor‘ jor‘owolu heat 'h‘a'mfer f‘ﬁ)t}m extrachon pump

swface avea . The water vapour «j $ QR4
reject lheat to aur of eliminake

and qet condenced 1o water f;
ond. get collected ok sump, “L . T

Condensor

hounodor
"'J' e ’-\ﬁf‘g(uq"’“‘)
] m

iR

( —

-—--)Su'mp

\;..__ﬁ._.__Jf

Condensor Is baul'co.l.l7 o heat

eiclwanﬂer which is wstd to comdence tHie Vapouwr
refrigerant commumng from evapsrator Huougl comprestor
b:j r‘eyecﬁng the heat l"mlb su,rr‘oundz.‘nﬂ thmod:lfw'&,
The condensor wied Im owr refrigernbing syctem ae of

Huree

Hybes |

Q). An’r cooled. Condensor b), Na.h’r Cooltd, CO’ncLU)(or*

¢). Bvaporate®  comdencor




)
|

air ac’fst ag

/—\ir‘ Cooled, Condensor
|n Hu's conde o in which Hae afmosbh:f{'c
ple®sIg anedivm . The our, abstract Hae heat from
(\:/oabour refrt Tluu ook Hae vopour ref rigeurant due

o u}_Lu.C‘A rE'}-ﬂ’

ge,ra'r)'f"-
A

ftted wuth Fng

ant cje’r condemsed, »
They hawe Tube wibiicl, proviok ead it
swiawe, areae
I Joder Cooleol Condento? | |
Thwee comolemcor in wdich Hie conodensing snediom 1s
ouoter wlbuel, 1 abshacet Hie Lweat from vapow, refn’?emm‘
due To aduch vapowr refrigerant gef*conol,msed 1oto
h'quiob r‘e'fﬁqe.ra'nf cn waoder cooled cow densorcooled
wate How tHluouwgl Hwe tuber  ourol r‘ef—rl'qemnf Houwd
over tube swrfoct . | |
— Shell and Tube +yl°6:_ %
. Shell ond Tube Hybe Hader_ T

R A \
. TR
) \

)

Vapoun
[L Ke{—r%ﬁmﬁﬁ'
" ‘

»
o B
d

. Out UM i S
condensor consrd of E :,,ﬁf."_ k b ?'},{7’-,';;'37-“‘ g,
B B R I S 3 5 o
ho Of éﬁai?ht tube I‘J'aku" = T..,:_;‘:a: e "'E: | }/i
a7 Q—Mﬂ ' wuf-L Y TR T A e e
e Par alLCUﬂolﬂﬂSed, ”qu_l,d

Is circuloted. Mouﬂk refriqerant
apowr refrr'yefant flow» over tube o
abstract the ,hapf due o

o WNater
tube - The v
'TQL w.a,ty‘fm “+ube

— Katder

wluch r'e{rt'gefamf 3ef condensed . 1 K
Lu’“ , .l ! | ut

—Shell and coil tybe i~ Vabour™ I\
ln shell and coil condensor Pdf,'?:‘m i

Fube in whicl, water Howt 1s hdieal
cotls Due to wldch How ofwalUQondmul Q
i fube will be turbuant Ldl'l!‘(.l'\"qf(ﬁ‘r ' [———-—/
inereosts bieat transfer rats J r u—» Water I

;5 Cotl




EVabona:bor

Evaporator is o device wilich 1% wed to provide m‘tmmfw
Surface ared. Due to which heat from Hie body present
M evaporator is rangerred +o the r‘efﬂqefanf 'H"““"’ff L)

evalo V‘CL'fDl"o

On the basis of construction evaporator are of Huee typesi-

() Bove - tubse type evaporator
() Plate ‘rybe. evaporator
) Finmed. Hybe evaporator

/7

— Bare - Tuke T:ybe Eva,borﬁinr‘

°* Bare tube evaporodor 1s simnplest formjj"*

e -...».ﬁ »

of evaporator wmode up of either steel —
tube or copper tube. (]

,,’._f:..-q.r-.n-__' 'j— ch Ol(t

5

° Cobpber tube is used im swall empom
Where 4rom rcfngercm‘[‘ s Wied,

\,f‘ I

: G QE‘I n

o |0 ,qr\ﬂe evoporator sheel tube is used ‘becawe, avnmon,; o

16 Used o8 refri qeranf
— Plate lybe Evaporoctor

e Plate or swiface ‘hjbt evopovator is
qemerally usedl in dowmeshc r‘cfrtcjcraior

o It comsist of two flat sheel of mgh,l
qaner‘alhl alumimivm whuchh g hﬁl,.;t

]
)
'
'
'
{

e — ——

| —

I wet‘gl«t and. waina high Haermal CO“dUCh'vi'(j.
The evaporafor Coil is emboced behueen tuo blates,

— Fioaned. ’ije, Cvaporator

Firned, he evaporabr @e boge tybe evaporator inm
uluel fins are mounted. gyepr tube to imcreate e

e at 'hnns[er‘ rate.



_Dry_Expansion Tybe Evaporator

cmsacm e voaporodor
I o dry exb op

Hie amount of hquud, "‘f’f"“ ‘CJU‘QWL

ls liiteol 1o Huat wiclh can be 0 )
combpletely vaporise by the Hwme =
b reaches the end of evaporaty, (!
Simce the Iliqud refrigerant on
re_acl.u"nj the evoporotor (s
completely 1M vapour pliase ( |
hence It s Ewown at dfj ex“bqbﬁor) ST =121
{-vjpe, evaporator. -

Flooded, Tybe Evmporoior‘ | |
Floaded +ype eV‘aPomiv"-"-j J 7/;
A

Is an evu.bofuior‘ —
Nluda s Cmeleﬂ’Jj' &r{:g -
fille. wit. tiguid. ™ Tenki’

R nw.m.._&

R . ix‘_-zuu," \\\\\ et ™
refrigerant cubony 1ts ity L ; gl _‘ﬂ
- S j ‘ £ /.y....mq_ﬂ
€T>+lr’E, ‘Cn 9+Lt ° L—«M : S TER [ [;‘ Kk"’” vale
F loai‘ Cliagmber ... PVIEEI B ; |
Hhen the liquid refrigerant absiml

the leat from Haie bodﬂ 1t be COO‘CA ﬂ«w Pefr:?erar)-f
gets vaporise amnd. Aount of liquid refrigemnt qets

‘]LCLu, d.own-

* To inereate the oamount of Wquid. refrigerant , refrigerant
15 circalated from accumwledor, nows Hae Hoat valve

0}967)5 to O_dml'{" e er‘f‘lgerqr)t )'r)'f'lﬂaf CLLO&’DbEI" TTU")
tonk .

e TLe ref-r:'qerunf: When leanes e evaporodor is ivn vapour |

. sorme ).q}uc{_ barh'cles wdvel, s  be J’qnﬂ-'t&d
Tis 15 done by €limmaty,.




N

Ch]”e.r\ o= Acliller ic a device alyeh remove -heat [1om

Ref “C{ltﬁi ¢ ool evrt bxj the help of etflur Yapour Compreccioy,
Pe]‘rfqerq,h‘m) sjsﬁ:m or vapow absorption nefrt'geml:r‘on
sy.sf'em. Ths liqud coolant ecan be futhier circulated

o @ heat exchomnger fo cool equpbment or anotter
brocecs steam (like Air/ Water),

Classificat'on  of chuller

. Ow the bayy, of refriguahon syctem,

- Voq:o wr compra scion rgfm‘cje.l“q,h‘on SVS'\LGTT) ¢ Liller,
— Vapow  absorption refﬂ'gercu'v'on Sy&’em cluller,
Z. On the bat's of evaporator wled

-:DrLJ expansion tybe ctullen
- Flooded f‘gbﬂ- cluller

:D'")’ Expansion GR’ Cluller

‘ wv?.. \ ) '"'!' | '\‘Coola-r)'l‘ Tank
l"ﬂ +L‘Ll6 f‘lj "H.‘ Of CLd”er . ad &8 L ;
r‘efj'ﬁ'gu‘odfon systemn -ma_y be V.U

el T I

: ‘ ; Evaporato
etther veRr o VAS but Hy, vlb?g e ,\L..:.f'_i_{ f i
evaporator wull be .j; L W/ \":\"A\/\j
expansion tybe evaporabr, {:,J | %&’"‘P'?&pf

Floaded. Tybe. Cluller SR oy |

-
——

| Hu's hybe of chuller refrigerabor,

. o W ‘U l*-ﬂ-—.
Sij‘E"n ‘W)OL:/ bE. C'HLU‘ ];: ..)Cen\pvfitt?gllllg

wkn.mf g |
VCR or VAS but 4., Ei—l‘:’, [.:SS}

|

e voporator wull be Hoad 65 n 3 i--- ,
hjbc evapo roduwr,

Qch‘i'gt‘unf Tand

Note ¢= lhohstead of diqud coolent (uater s fo be clilled

HFaen it is called woter clyller,



For

colima  eysham s very mv ‘
Coclimg &) > ‘ p " Porfuost system requined. iy, |
large Copauly arr condiboning svstem, il waun Fomet

) = " | MChs
Sty ceel dawyy the headed water of wate cooled 9
coNadNs

Cc:!{n{? S\:si‘snw s of huo f’\{i\‘if

Natural Dt Coolimg Systewn
« by Buis tybat of coolimg stfsfem wodwral draft Cool.‘-;}g
‘ower 3 l‘éobtu‘nid,
+ It Consist of a waber header wlich s basically Q
pibt line  contounimg a sendt of a shray wozals.
-Ttxrouql\ Hie wader leader headed  weadbwrs enters S
dischaged Hoeugh sprey wozle iw form of diples.
* Nowr tHus d_,rbplefg Hourt ’ftu‘quyh COO“')uj f.;“ arluel,
15 a lwnegj bee like structwre htre Bt gheed of
weater OL"OP'et'S 9(+ slowt dow),
e The aur emters 0 Coo“"n? tower from boﬁ'm‘h & |
dﬂ-ﬁ +p shape 01' Cld"ﬂ'ﬂtﬂ M. Houdt tp ¢coo 'h‘ugﬁn

whoe it akostract the he

ond. ~nake it to cool dowm .

MNouwt Hals cold wlgder 18 collected 1o the coolia

botin ok tie botlom From where it is cirealaked

t0 condanser,

e The air aftu alkbs h-udf'ng flie lieat from ci e
dﬂ'b"‘LS bu:omu Liot and it '"%u/ contoauns some
moistwe wutlv dself .

¢ It floun ih upuwesrd, dire chon ar  becoms farer,

« Theoe 15 an elimmators  mstalled ]uxl‘ above, water heag,
n

t'o mmOm .
o ti e mOldIUT conmn.t of | .
h_ escapmg from cldmm ey - Fvst afmis}:f:g;d. air before

at Of" water da’*o'alc{-

.




Forced. :Dr*aw]&‘l‘ Coo[r:n? 5]‘5&’70

'A cooh'-ncj s\jsfem vsed. bo cool down heated W"f”‘dﬂ”
cooled. comndensgr bf/ help of a forced drawjhf cooling
tower 1's khown as ‘j—orcenb dra,u.rild' cOolij symmo

e lts maun part s ]‘orced dramjb\f cooh"n? tower, =

° ln tHus tower forced fon is located af Ha bottom of thie
coolmq tower,

o Thus forced olrw.u,l/\f fon forees Hwe air fﬂs"dﬁWCOoh'nj;
tower wuth l/u'glq cirealation rote.

e The hot water 1s supplied Hurough condenser from top
Huough series of mozale.

* The heated water m form of droplets follt onﬂmebazkimﬁ,

o The our blown b:{ Hat ‘f'ﬂﬂ rises up owards Wbackﬁnj,

o« At the packimg waker iv form of droplets is refained
for few second, du.ri"ng Hus period of Hwne tie heated
waker droplet comet in contact with aur,

» The air abstract the heat from waker elroplefs and. rices
up while water looses its heat amnd gets cooled down.

. The heated air may Contuns some diffwied water
particle which s eliminated by elinunator before air
ﬂe,’l‘s dischafged it abmoshhere .

o« The cold waker Is collected at Hae boh‘om}mm |
i+ e supphed o condencer,



Rejrigem@t i o

' X al
°Reh‘fger'd-n{ are Huose C"W;WTI'CGIL 6‘“"5{?”& Mch acts
Cooliz{? edsum for r‘ejrig‘emhonv . | .
. Q‘ej-rigero,nfr .L\ax a very un|iqwe brober{:'ne.! of changmﬂ b \
Y‘en.dilj_ dum'n? heat +Hramsfere | o |
* Im the evaporator Hwe liqud refrl'?t(‘ant obstract Wﬁpm
the bf_)d{] wnd\, becomer Vapour. -
¢ ln condencor Hie vapwr Pe}-rn'tjeranf absfrar_fw ———
bork= Cmmk  hecowses ¥o m atmosPre and get condensed
into liquu‘d,o | SR
* Desirable properhes of rej—ri?e(anf e 4 —

1. Ph‘js'.ccb' Properties ¢ *
@), Viscosity : — ' Te, f"ej‘r"geranf Shayld howe very low viscosi»‘y
S0 that Hwre must pg very eaty o cireuladion i'larou?h
bibe lime . oy ] ‘

b). Smell '— A r‘ej-m‘ge,r‘an{’ MMUst Luowe s-malh‘vng Propertiey
in order to detect .)ealcaﬂc. : ‘

é). Eu'ch'y e — The mfrv‘ger‘ant Should Mot be toxie 1t ma.j
create hazovdowt Problem.

ob): Availability := 1t should be
la,rge, amount . : ‘

€). Cormasiveness « — The r‘efn't]e.r‘an'l- 61"0“&"’7’"* be Comdsye ,
It showldn't promote Hae jormation of oxide ON Hag ety

avoulable o lowr cost

2.. Thermodiymanic. Properfies . -
0) Freezing Foint {— The [reezing  point of Hae, refr
myst be g lowr au bossible bwa.ulq
lfu'ﬂl“ Hun refrigeramt atter Hy o4, o
eatily reachel to ifs freezimg  poimt

gerant
J)‘ ‘He f’fec?-l‘hg boit)'k i<
¥ expangioy, procey

and. get frecze



b). Boiling Poimt 1~ The boiling point of refrigeramt must be
oz low as possib!c So that r‘e}-m'ge.ran{- after absfracﬁng
heat Fro™ boohj ond becomes v;bour. I boih‘-ng point s
lfulﬂld evaporafﬂbn Procesﬁ ?ef bfplonge_d. whuch ig not desirable,

o). Cond,utb‘w"l‘j *— |t slould be as 'fw'c]l/., al Possfble, g0 That
Hae Leat ?LT\G‘“sf"f 'ﬂ.wh‘ mMereates awnd ove qujckLy wil)
be Hat, bmcegg oj- r‘efrr'?emaﬁor), B |

d). Latent Heat :— High Latent Leat of refrigerant s
de cirable  becoute Ilf\ latent bhiead wylf be mom,mor}:’,
wall be tae r‘efr‘ft]e.rai-frng effect. S

¢). Bbecific wal' o= The total Lieat ff‘ancfu;‘ frovm boa’,j‘fio
ref_r"qe.r‘a'ﬂt' 1S CO'néi—a'F.)'l: O'TLLQ. -L_Ofajn Lbﬂﬂj rs msanj O,‘
latet Leat and Sewnsible peat T, ™ atimise Hu Lotont
heodt 4 Sensible.. l/wa‘i should be minimiza) ansl Hys etould
omly be possible 1} speciHc Lieat Wi Uy .

A, Chemical, Froperties «— N
a). stability = The refrigerant should be chemically stuby,

omd Imert, le Mwt be mon reachive i nodiue

b). ﬁamma,bilffvj e~ It showd be iﬂﬁa‘m’ma_,blc r-?) ot ‘
For momenclatwe of refr'igc,r‘am%\if s desdrded intp Huree
qrovps : * ‘

Q). Saturated. Qefm'?cr'ar)‘ﬁ

b). Unsatwrateol Re,frigcfmo'fr
€)s l'nor‘ﬂo:m'c p\efn'ﬁe,ranf

Sq,fwa,ted. Refﬁeero:ﬁ)t
Thase hydrocarbon refrigerant 1 uddeh Hie carbon atony
ore simgle bondad. ' ‘ ‘
Cm Hy Fp Clg

™M = 7o, fof carben aloms 2

i P = mo. of Hluonime aloms g

Mo. of lydrogen atowms
0, of chlorime atoms

o



for Soturaked pe[—n‘gemn'f VO ARRR T
: | Ntprg =2Zmt2 1Y T P ‘ X
Example; Dichloro Biflunero .,qneﬂa.am(‘cc’zfﬂ)‘ |
Diclloro -'Feﬁa  wovo &MTJ;’,.I oy
Tri chlore momo Huoro -

Unsatuwrated Qt’d‘*‘l'gemmt - ‘
Those Luydrocarbon | Lolpcarbon reffigereat whuek containg
eittwr double bomd or triple bomd. carbon ofows.

Cm Hy Fp CL(L '
m- mo. of carbon atomy 9 -0 0f huydrogen akpmg
P - Ma of J“looﬂne atoms ¢ - Do. of clhlorme atoms

MEPHq = 2w |

Designodion
TR (meg)(ni) P
€x; EHaene (CyHy)
Diclloro EHwne
|‘ﬂor'gounic 'Qefm'ﬂefa*nf: e !
Tlhwose r'effige,mm)t arbich oloes 't contuins carbon’ otom
With heelf . .
’.Desfq'nailb'n R(#OO +mols wt)
@ Ammonia (NHs)
@ Carbon Dioxicle (C0,)
@ Swplwr Dioxde (50,)
v Water (Ha,@
Qe;}rigcranf are classified 10 two ways
a.. Primary Qef'“iqffaﬂf
b. Scmndnrj Eerrfgfmﬂf

vy




Pr"omaj.y Reﬁi\?&f‘ami .« , ., : ¥ N\
Those re{-rigerazr)t wdu'eh dir'ecﬂy" participate 10 process of D

refrigemh'on are called P”;maﬁj refrigerant , wkeed, |1t is

1l

furtwer clamified ok’ 7
Q. deﬁo carbons o Tlose bm'ma_py r'ef‘l‘iﬂu“a'n{: wivel,
contmuns by drogen atom wliel carbon atom. Example,

CaHg » Gyt etc . . | =

b. Hodocarbomsg o— Those bm‘mmj refrigemﬂf udu eh
contouns  halogen atoms witls carbon amnd lyydrogen
atoms. Cxample Dickloro ethene .

¢+ Azeotrobt ‘— It s refrigerant wlu'ch /s anindure of
two refrigeromts s fxamples R12 & RI52 combimes tfrom RS00,
d . Imorqanic refrigerami ;- Thoce refrgerant wlu'ch doun't

Lvowe, corbon otpwn . Examples - NHy, €05, €0y, Hao,
] \ - .
Seconol_onj Qe}rraemmt .

Tlose clhigical substomee wiuch doesn't toke part
urectly in Process of refrigeration , It i's Ist €owmverted

o4 r‘e{*m'q erant u,_ljﬂq Lelp of primary ve frigerant,

Example |

I. Brine stlubion - Tln&j afEE.aM‘,HaAy are 1§t cooleo
by clulled, woter. Exxample = Cach s Nacl.

2. Gdycol ¢ — EHudlene, 3l~jcol and bfoby'm glycgl
wben mied  with  the cbenicdd glbg tonce lowers
Hae bo“fﬂg boimt OF ¢ he mucol substance amol Convert
b ioto refrigeramt  Huy “iqmﬂf compo ceol of glyeol
16 Secondmy refngeront,




Detection qf Lea,ka,je, 0f erﬂ'gemmf TR 1
*heakaqe of refrigerant from refrigeration system effects the
bﬂrjormamce of pefrh]emﬁon sy.si'em aduer:sebj-

*Due to le_o.,ko_?e Hae, Punminy time. of' ,Sys{-e;m I.'nc_rwq
conh"nuosly Hus  inereasar load on 8ystem eqwipments.

* Bott, Suction presswre  ound discharge, “pressure decreases
due to loss of we[—rigcrunt awdi'ch redvea the C0P, of the
sjste-m. RELRY

* There wull be lese “tiw‘d but o re flash gou How ”‘Wk’T‘

effect Hie several compoment G’Ld/vt’.l“sdjn

* If the suction pbreccwe falls  belowr Hae, o vocp herrc prescue
taere 15 alsp eliamee Huak tHe aﬁmbékhrt'c &jr c\anhxi'ni'n;j
moistwe’ enters ' (oto Hae system whuch effeet several

cornponent OLdA/erser;. |

Method of leakage cLie’,‘Jrec‘n'cmw

Soap bubble test :—

-1t is the oldest metlhod of V'Gfr"ﬂﬂ"anf“ leakage de{'_ecfv'on.
- Soap solubion 1s applied at Hue swspected leat boint,

- e escoping refrigerant caues bubpy, formation of
Hae l(:uo.ka,ye, boint . |

- How.ever if leokage Is very small  amnd, 4y Lcu‘mly condit,
Hus metiodl of imeefectve. ?

Holide torch test .—
= TT’U..JS -tesf- 's TOOE eff'ECh'VC 'H/LC,'n 60016 bu.bble {’Cst"

- Thus test /s based owm the fuet Huat Hie torel flome
turns green wehery exposed, to ¢ bdorime abom

- However all rcfriguanf doesv't contalng cllorime ko,
hemee 1+ 1's Mot suitable for L\yd’bctubon refrigerant y

l

i\




Electromic leakage detector wmatiod \—
¢ Tly's wmethod Uses electromic sengor whueh s Sens;"iv'vg; P
haloge,ﬂaft"'d gm. o | ‘ |
When tHiere s ’talcagf, of r Cle;?ePam-{ Hitse semsor senge
ond  generaty eifher an audio or Visual alarm signal.
v It is onost correct, effechive ond, hence wticlely vsed, meto.
/\mmow'a leakage detection tect 0 —

I+ Hie refm'ger‘mnf conf‘aim‘ng armmenia Its Imkag& can
be oldecfed. ‘o\j

l. Use of Pheno| bttt lein Paper - :
When  ammeniq qas 1S encoun teregd by tlus paper it g
pink Hiereby 1 ole cobh'ng Qmymonia féaka?c-

2. The, anoten metod, 15 by H’W— use Qf' ”'f]"‘hd' 1
Sulfvr can dle welyel, 3""’“ Huek smmoke. wibven exposed

with  ammonia gat, Huu imdicated, Im&m?é,. |

Chqryfmq of Refrigerant

The procecs of fillimg the refrigerant 17 the suction Iine
Compressor - i charge lime conokmser /s called. ax |
cha,rg img of refrigerant.

el Refrigerant
E.:? con-nsdmn ‘ {ﬁﬁ;} i Piping
v, Ve V,
V3 " Q= /ﬁ)

. 5 -
A —g;mbmp . },memsor

| Tubing
X €q-““ v
v ’ EXbanﬂ'On * g .
(=@ [\ Heisrt tndecaton
AHexible -QCf"".S"Q"f“
+u.b."nq

- e Ar‘rcw.gcme‘n‘t for refrigerant Clm’?"r?‘



Pr“ocafure - | | |
* Before cLLurgi-nq of r‘efn'ye,r'an{ air hat to be f‘e‘movtd, from
all Equibmenfs,for Hus foliou,u"ng Stepe are to be followed,?

- Shut down e
‘ output
- Vale N, ,

= Cloce, tHie Peﬁigcra'n'b im!éf vodnve Vo o

- 0‘9620 ﬂ\o& Vajl\/‘e, V3 Cou}b“i‘ f-rom e,‘\/‘a_boraj-or\ "h,Lbl“D')?) »& VG-M
Vo Uimpub to receive), ¢ T

— Start the casOpreesor, |

= The air from Accmegaasgr, edeopé_j—bp and receiver fsl}]‘urced
out Hurough valve v, -

- Atter rewoval vaccume s produced, 15 SVsi‘em, if Hs
vaccum persist  of 30 min it indicote sys{‘em 13 free
fTom aur, | |

~ Affer expulsion  of air valve Vs amod Wy i cloced.

- For chourgimng  of

Of Hie Comnpressor b] Cfogia)y T

refrigerant follow'u‘—ny stepsc are, done &~

o Open the cyhmoer valve vy amnd Comprassor suchon
Yalve v,

° Stop the compressor whwn suffitient amount of
refrigerant has entered .

o Close  Hw valwe Viand Vv,

o The  quantify of refrigerant charged is observed by
Mohmg tie difference im e weght of the refr
cWh—;dU‘. ’
e The omount of refrigerant tv be chorged olepenyy

vbon Capq ¢ify of system,

'?c rant




Froperties of Q‘efr‘igerant) vsed e Lubricant ! . ' J

= Good chenucal stability = | |
Lubricant pil “Shoulyl ot pmc{-C""«W'Caﬂy it Hoe
Pefrigerant and makerval.,

= Gwod  Hirmgy, Stubility o — - _
Lubricant oil  stwowld 2ot form bhuard, corbon bleposit

Or Lptspot 19 comprescs, ,

te"nbef‘q,{'u_re Cl'r)Ol. 3000(: ﬂwdllb’ Q,t lgu_;, ‘f‘embol”a,fum ®
~Low wax viscosﬂy . |

At low temperatwe  1ax. Can form in oo ’D Iu,br/ca_ﬁ‘ay!
oil. Henee wbm'ca,b"n‘? oil wuwst howrt, [ Wax Lomntent- /

which block the filters amd oecreate fie presswre of |
©@ lubrcant oil, - | |
|

“Low pouwr poimnt 1 - - 1
Tloe. a,bih""'j of ol v remadn mHwd  ctote of a bhnt
echaomb‘,)? temperedhure ,
~ Llow Floe Poimt -
It is Hie ampct importomnt ]oroberfy of lwbvicant oil
'n Pcf-rl'ga‘aﬁon 5756@-") ag It Luapp ens 033{7 10 e
Presence of Ly, oil.

= Mois ke, ool ant foorn ¢ hovacteris fic ,



/

" Tybes of lvbricating oil used iw refrigerant

v . NojpH thene-

Mineral - A brodvct of ﬂwo'mc productic stemms

bated, «nimeral oils are suituble fOF ,«ef-n'gerod'l‘or) &
vsimg CFC or HCFC refrigeramts avd We becr).Hw& »
S tondard oils vsed for ge'ncr'ad-r'oaos. Mineral ofl wuor:
well  wyta r‘e]"rt'?emnfs Haiod contauned c,LLLor‘r"r)c,bUf 7S
not  wuscible wiH, woreern HFC awd HFO refr"gefamls'
All::,lbemzw)e — A symthetic oil Swiable for r*gfm’?e.r‘ab‘oa;
sjsfe'ms Usfzr)g €CFc or HCFC rcfn'ﬂer‘am'rs. 1t /s compalbible
wuth, wiweral o1l 1t s v'mbr‘aveol. Y‘tff’t'gcranf mr'sc.ibi/fb,
at low t"-"”‘#erafufe conditions compared to mmineral

oily S0 It wat oftem vsed wuh, HeCFC refrigerants I 0
cowmeresc) o refrigeratios .

Po‘jl&.sfer' — The wmost common 0F whHlized in reprigoedio
“amol  our coaoob‘h'uw'my systems using HFc[HFo refrigerant
It s also switable for Systems wiimg cFcor HeFe Fefrigerans
Poly\dinyl' Eter — A symtaie e ol vsed ai an olternalyve
v Po€ oil, it 1e Ve Common vy ducHesc amol VRF
syg’ce'ms- 1t 1’'s move bwygroscpric Hhan Po6 oil, but PvE

ol oloean't umobefyo by duro ly 15 " Hie precence of wiaken,

Ihile PVE will grab woter more eauily, 1t s copablegf
being de by drated. a,qou'ﬂ unlike po€.

Poly alkyleme  Grly col — A sym thehe oil b""mqm'!] Used

i n ouwdomnoh've our conoU\Lv'om"'ny systems. It 1's more

hy groseopre tuam erther Po6 or PVE oils, but ke Pyg,
b does mot umdergo bwdrolysis jm the presemce of wate.



| ' |
\ | \

UNIT— L' Kctm'?erant 'f'iouﬁ controls

E‘-tbamsr'on Device 1
-~ Expansion device 18 @ vy mportant component of te ViCoR.
system. It is Jocated behueen condensor and evoporator of
owr system.

The expansion device used m owr refrigerating system bt
o jxmch'on; :

l. Redvce presswre of refrigerant from condemsor presswe o

evaporator presswe by o process of Huottling.
2. Controllimg He mast fow rate per volume {1ows rodte

of r‘e.]‘rl'ge,ra-n'l- qoi«nq 'm0 e voporator as perrc.ooh'ng load.
In evaporator.
Tybes ‘oj' Expansion Dewvice
oL). Cu.PI"“cuy Tubs b).Tl'ne.Y‘arm)é'l'n.Hc Expan siomn Valve
c). Audomatie Expansion Valve . ‘ |
Capi”cu"‘y Tobe , | | _\ ;
The copillary Tube vsed In re-fr:'ge.r‘aﬁ'ng .5ysbe-(n'<}ral made,

per  wud th digmeter 06 mwm to 2425 wmm awnd.

up of cobP
le,-n,qi—b\ variey from 05 m to &m. ,.....-_,.ﬁV.F'J’«.Q.C%I_‘.@,QOJ.L\
Due o j—n'ch'm)al reslstance OH’fff—d 5r , )‘
by marcow diemeter tube presswe "'F::::;‘
drop tokes fplace. | 1 (\:\_.:..-.L" | ]
‘honal reststamte o fored. 1$ 5. e R [
The friction f E'Conalcn_ip:: ey c ) acsag
di'recty proportional to length of tube ‘ l._.,._,__}_:*_:{\ ¥

ond.  inversely peoporhonal to Hae r' j Cm_‘./ S
diame teor. rgv:;"‘)résshju.-:” /|
1 longer 10 lengH amd. smaller in diameter greater will

be presswe drop.



| TW“TJOGHI-HC E’x-ba'nsiof) Valve - . by ‘\\

Tt reduces the pressure of lYquidl r‘e&r!gera'nf f'mﬂo‘ndcnsor
pressuwre +o evaporator presswre el -comtrols Hee amoowuf.'
o} refrigerant emtering into e voporador. ‘ |

Flecler bu bwb Eropr

" —

Evaporator Coil

== ]
o "{:ﬂ;‘%ﬁﬂ = R -'

Cowstruchon . —
It comsis of @ 6
dmpkragm and. a feeler bulb filled et qoudt - O» ome

side of oiapwagm pressure B and Ps. Act while ov
other side of diaplhragm presswe P acts, Due 1o
presswe difference  dapturragm  moves wp and down,
Working «—

Lihen Hie refriqerant abs’macf beat from evaboraivr.’\moun-t
of Lweak gets reoluced, « Nous agarn If refrigerant enters mto
evaporator b obstract Hus reduvced. heat its temp. risy
but (F r's ot Suﬁ‘lUC"nf.‘ to rise Hie temp Hil bollrr)g
Touww the re}n'gerant'e'n"rm'ng into icempressor will be 1w
liquid stote wluch cause corrosion.However Hus Iproblew
(s eliminated. by feder bufb. If temp of refrigerant leavng
exvaporodor 15 not sufficient than P presswe gets:reduce.

Due to which diaplvogm mmoves tpwared amo reeuces the

possage. Area. Due to Hus amownt of Fefrigeramt evnfmnj
jeto  evaporator gets control wluch abstract H«,e reoluce heat.

prmq uwrth o.quSmeIc SC."'EUJ'PU‘?‘M r‘oqL wut



A\ufoma,ﬁc 'Elbam.sion "Valve B ¥

. f\utomabh expansion volve 1s a, precsure faduu‘bg valve wthich
15 Used to reduce the precswe of refriyu’anf
presewre  to evaporator by Moﬁiing"bfbcess.

o Beside F‘P_duu'aog Hie presswe Hus tybe of vae, alro
maintoun constant presswe 1nto evaporodor. It comnsist Of’
a dj@b"‘a"fqg'm whose owme gide
Is attne Lo 4, to adqustable screwt
Wit hedb of spring, |

o M serewd s &dqugfnble W,-’— ...u.an b &
exert pressuwre M‘Uwih Haee Sbn"ré?'“w‘ o il

from ¢ ondensor

Ay

e On other side of diapluagm o Moant:
refrigerant commung after
HurotHimg exerts pressare equals a
to evoporator pressure.

3 . ccndTnsef
* When the Ifquid refriqerant pressure comming affer ﬁwm’.y?

pProcess Is less tHian eveporator presswre, ZDiapwugrln Toves
downword and opewns the pass%el‘wgamouzrﬁof
refrigerent gomq iml  evaporator rocreatd Hus 'o.goj-a!') Sl
Hre comctunt evaporator presswre amd vise- verso, o alto e .
Co.,])l'llar‘:lr Tube |

——'TFv.e capillary tube 15 ome of ﬂfe mocst cbm":mo'a')hj bUcoL |

" ewpantion devicet 1D refrigeratiom and - air -conditionImg
sysi-cmso . i \

o The capillory tube s a copper tube uut, & very swnodl diomefen

ong length amd , it coiled to several tuum

. 1t is of vey |
g0 tat it wwould occupy less spces \

e When Hae refrigerant leaves from comdencor omd before
E'J’LtEtf‘l"fLﬂ imto evaporator 1T hat payt tlrough awarrow
o;:eru'wng of copillary tube ¢ I Hie tube dirop 1 presswe
taker ‘Pplace due to friction resistamce o



le invesely PP drop i prescure
::be_ L;J«umj—rigyant o so adqusted that tiwe p
2 leur O

. condensor b evaporatyr
15 EclLLCLLS to

brcssu.re .

dvan es « |
:ﬂhc :Ei”arj +ube Is & VY] simple olevicv Hrat cam be

’”O'nu.fucfwcd U’”—‘"j O.ﬂd, it s no 'Vef'j LCDS'}"j-
-~ ' e . " "
o Thie C.a_bj“wj fube hes agdt n0 ovi™g parts

] ' eol anaun ten rance - '
":';Ldi:’?lfafjm:ubﬁ Pr‘ov/l'oLCnS an obe-zo (_oa’)a)ﬁ’(.‘hOT) bEhu.'Lug

ole amd evaporodor hiemce duwimg off-eyele,

- GO"’. ﬁwhbn pccurs betuten o densor anol
i:rej;:rjai:rq. Trys redvce Hine starhmg torque requirement

§ the motor cimce the anotor starts auth tHhe Sawne

| rescwe on the t+wo sroler of the compressor. H,c‘nc,e,q'
:;ofor with low stortimg torque (squireel cage tnoluchon
anotor) Can be Useol ' -
. I is compact in Size.

freoente be huret®

nw;rej'ore

|_oww OIDE FLoAT VALVE

* Low side Hoat valve 15 a HybPe of float valve uruch fs

wed, to moatmntoun a comstant [eved ofr ﬂgjr‘l'jqrqni‘ )

H.e evaporator. |

. IE s lolaa,d, be tueen Compressor suction line S evaprator.
. It comsist of a chramber Header

S o et s ol R T g FH

Foe "?
A
A Py

LSARUFLAT L

‘”\Mmg j'lOCLr Co;-)t-uin"-hﬁ
IVquid. refrigeral at @
certourn level «

P s Sy

I [ eedle

TERE ot Yot o ,“ v |
1 T H’H; N
JUU ) ety

. 5 '
Evoaporator Tu.bnn? “—-l'qtu'ﬁ e fne

Loops

Low 6ide Float Valve 3|

g‘-
:




o
* There is a =mecolle yalve Unkeds with Hoot-of Hoat ctiamber, The
heeolle valve is Usedito make amoh’ ‘brake commecton betueees,
Hoat clhmber amnd liquid, lime commj—nﬂ from condemsor.
¢ The trauid 'Teﬁ"ﬂuaﬂf after 7cu'vni'ng the beat becomes vapour
and then enbers to compressor Mrougl: suchon' Limes )
* Thus cawse He drop i level of refrigerant I float e¢liamber,
e Due to Hus Hae floakt ol foulls amd gimee fHoat 10 linkeol
wihh meedle valve Hais create - Hie meedle valve to opens
* Due o Has I'quiol refru'geranf starts emtenimg 1o thwe floak
c hhamber “Wou.?b. |.‘¢1ujoL hmes ‘ ;
« As the level of refrigerant risex omd qefs ma{m’rmmed‘.;finai
also risea and  pushes the meedle valve to close M ligud

Woe »

Hion Srpe: Floar Valve ﬂq;}
] |

g
l_l’ [ . | _ U_ g;_;,__-._.f
. lﬂk Side Hoot valve is a type ofl 1] e |
mb
- oot valve wluch 15 wed. to- | e Chamben
mauntain  a constont level of : o Hloak
vefrquant im te evedrorator, i ,Lé_.:,__t]
* It s placed beturees MCOndﬁKéu‘{dlw‘
omnel evajporotor at Hre Lugtur :
beSQUJ’“e. SICLC, l‘S nw.éOﬂo’.ﬁnSQ". 2 ‘ ‘ : | .
. Necdle shed ! : L o
¢ It conrist of o float - 1
Chuamber at the imlet L{q,uf'ti’ _.%v ol kﬁo'od:‘

: v rerigerant/ :
of wdich (s connected geaupomib'.?'“w"w -

wuts tae con olen ser oand outlet of Hbluclh 1s cc:vmcd&d.%o
evaporator "Hmou.gb. The wmeedle valve.

e Inside flood thambe a flood ic precemt Nka‘it\'aﬁqcmi ks
Hae needle  yvadwve, | _
e Ldlhen Hie '-Hoa,t ’.5 at HS ‘m;‘ni‘nmn’) fevel then “qlij.d.

- vepriquant from the condenser storts entering 1 Hhe
j—{oa_f Clammbtf‘.

liquid refrigeant
From condemnsor




e Thus * maker Hae float -to rise anol due tomovement of\
Hoot the wmeeolle  wvalve opens and refrigerant enters to E

evaporator.

Solenoid. Valve | |
gerant flow

o Solemoid volwe ove U3
to evaporator.

$rom conodemnser
. |t 1s placed beturgen 0D amol eveporator.

. |} is comsist of «a patir of electrom agoet having coil of

wure Heough iFs en hre surfoce Liow 0oL Solemord-
e There ot bottom 'S blacx’_cﬁa_t

Hee center of the elccrrowmgﬂc+ q'nd. rs held \/orh‘c‘u.uj

Hurough Hie spri™\9g-
. The valve Seals om its v
How lime. B
e When clechric supbly 15 giwm to golemord iF 9ef5 enefw]:'u_&

and ge,ner‘a.tex ma.gz’)e,h'c force on Hre spmdle due to
‘nole omovel ) verticle djrecﬁ'o'n "'j‘f' Hie valves

pabich 8P
. TLue opens the Hurol e amnd.  Hwy refrigeant stosfs ‘

foluing from the copdenser 1o evaporator. |
EVQ.}oof‘cdfOf‘ Pr'e,ssufe, Reﬂu,LOdTDV‘ValA/C |
., Evaporator precswe r‘eqa.lnjvr vadve Ts Mmadnly vsed mw

rowlkiple evaporator refriquadion system.
e It is imstalled just affer the evaporodor.

. £ is installed' o discluarge Hae E:;:‘7 Adjustable Screwt

awe seat fludt ¢losimg Hae fHudd

Vapour re,f—n'ger'c'l{;‘{-“fp ; | ‘[‘é‘ =
compressor ab a parhcalar = =] brate
[« 2
presswe . - § S+ spibeg
Tent = Lo wer Plae

Q q j\'ro comp-
rescpr
vaporator



Cownstryuction +—
<t comsist of an adjustoble scred with two supborting platet

mountedl om Hie eiHwr sidt of &'b"f?ng- % ,

* By the help of screws, plote , screws a presswre Is set on the
spring wluch s equal to the requireol svebHon presswe jor'-
comMmprescore ‘ |

* It lara o comical Popbet
 presswe and 1s responsible for opening and closimg
lf\lor-l:i'n9 e | ‘

o |} the refrigeramt leowing the evaporador I's at bugher
loresswre Haen r'e_quiru( 20 cHon presswe Htn Hae ¢o‘w‘icq[ |
b@bbef Toves Opuraryd Couing Sowne refrigerant to How
Hie receiver tomk.s R
o Thiés reduees the presswe of '”,ﬁf""‘]"-"“‘”f to su¢

ar required . RRR |
e Ns Rt Ppresswe drops bo
valve falks down amd eloser tHae valve .

u}Lu'c‘la e opperated by slor‘:"ny
O’j’"vg.lNﬂo

Ho-o%}’ores‘sure
coction presswe tHae pobpet

|

Fr‘ee.zfmg_}_
. Fr-p_ezimg is e vemoval of heod fromm Packcuaul or wlwole
foods resulding 1, Hhe temperatwa between slightly, belous

Hiwe  freezimy boint of food. to -18%.

e Frozem foodt Last many woonia  withoud 6

ocewr e . -

. Diffeest types of freezing systems are cwgifable for foods-
system con satisfy all fre\czg'*ng ﬁ‘euix,

No siggle freeig \
becawse of the umde variety of food produet and procey

Iooil‘r'?)g Lwouever,

some loss My

¢ harocteristics o vl
» The Sr;l&c*}';on criteria of o freeztnq system el depend on
relable and ecoMomC

Hie Hee Hype of the product \
‘O‘DQth'O’f)a I



/\da\/an'toges of freezing \
o |t fnereade shelf life of food * |_

. |t imcreatt Hie ‘f'Uod- 6‘&)3‘3'}['

.|t decreast wastage  of food

o 1t oddr Varieties fo Hat food.e

H'Ee__'z_'fnq bystems , .
Freezing system based on Hme required to freeze foods lcan
be classifed joyto two Hybed 5 oredl 2l
a. Slow Fr‘eeziﬂg b.Quick freezing -
Slow Free,'z.l"n_aq_‘ | ,
goethod, e food products oue placed,

e |n Hie slow freczing

in o low femperotwe room (slorp freezer) amd ollo wed
to freeze slowly ’s still aur by natural conyeetion:

e The temperatwe odn taimed 171 sharp freezers ranges from
—17°c to hoc. o -

. Sinece the cire om of awr (M the storedl room is by
notural comvection , therefore the e r‘eqt.u'rr_d, for j—reeyj,?
for tree zing Hie food is comsiderably large . |

e |+ way be {rowm Huee Lhowrs to three d,o.?x OLbe-’-ﬂdfng
upon the bulk of product axnd Hie conditions 17 the
Sharp freezers
. This metlwd % commonly vsed. for beef and. foram,

boxed boujiry,f-r'sh., frwtt i» borres amnd ohuer Ial’ge
tontouners and €95 |9 cans.

Quick Freez.é'a_')j_
e ln the qw.'ct jﬂ!ezi'ng me thod. ‘f’O" TTEfZiT)g the food
products In storage Hae f-pr‘ce_d, circulahion of cold

aur ls mecessarye |
e The differemce between quick and glow freezing s owly
in size of ice crystalh Jormed wiithin tae food dunmf

jhee_Zi-n.a .




COld, Sforq,qe

* Many food  produyck may be ‘stored at some tomperatue
Qboove e freezing point. ' |
* The '5"'0"‘0“36 ey be' slwrt-termy Storage O"Ibhg-f'trm\-
Sh)rage. ~ |
The Storager which gy Used, for Short - term storoge purposes
e Evown o cold storages . |
e The beriool for short - term 5+or‘a.(]e, romng e from one to
tuwo days or to o week orwore M sowe cased, bub not
Tore fb\,o;n j—,‘j—-t‘ee'() d_o_;{g wndesr a_'ny cr‘rcumsf-ancle,g..g o
o The. 'follouu'nﬂ bpoimts shouwld be kept 1 mund wiile
6‘\'0!‘6109 the. foodA l.'ﬂ1Co|d.. sh'.)rmge,ﬁ: | ‘ RIS
@+ Storage temperature | 1 o |
be Relative Lwpudity and air wofion o |
c. Mixed storage |
d. Condihon of Produet af Hwe time of sfz)ra?e
e Prodvet clullimg |

Frozen Storage | |

o Kihen the food products opg to be preserved 1w its
or'.'qi'nn_l. frest sfui'e f-or' Imo?ef‘ pen'od., Hren Hey are
usually frozen and stored approximately at -I5%
or below. Such storages are' kuowm ot frozen storagets

° TL-&»y differ from Hwe cold storeger in Hieir size and He
temperature range., . -

e The size of the frozen sforages is consiolerably swmaller
Hion  cold 6‘f0ragua'a)d.. the tempentwes wied for
preserving e foods are alio low ar compareds uuft,

e temperatwes wied for cold storoges- L

o The j'ood; Produd‘s wiueh are Cbmmonhj breservfe,dv L)
{rozen storagel l"f')C'ud/& &r‘mf.s ,Vﬂgd&bleﬂr neot, k:oup”’rj,
breaos, fastries, 1¢e Cream and o wids Va_p{‘ety of bre-

c ooked, Joodf.




:D,'ary Refrigeration R
o Qef-rn‘gierah‘on‘ (6 a basrc reqw‘remenf {‘or‘ H:w'pmce“;w;g‘ \wr)d,
5torage of milk. awd wilk fProdvets. i I
o A mﬁfgm*fxﬁmo system (s an |'mprfu-m: and iwv):gﬂ,-d- bast
of diory rnobusfryo - 4
o Milke 18 collected from local forms boy Hie, ob'ar‘y fo}: |
processing ¢ |
. Milk tawkes 0 ‘g toumlecs gteed booltes that eﬁbmnce
‘nsulakion . _ ! ’
' A |
L Jater Cooler . ‘
L\lor‘l:l'mg br‘n’nca'ble._i of the Weater _Cooler e et i
e The working Pﬂ'z;)c‘ible ‘of' Hie wJdoder cooler s baged upon
the vapow” cowmparession refrr‘qerc'd'ior‘) cyele. The r‘efrfgemw{;
s combpressed by the compressor amnd. Is ole livered, to the
con demser lich [s cooled by a fan, The Ligh preswe
{iquidk affer betng cooled by o comolensel s eollected
i a recetver from wihes 't qoes to T e xpansron value.
The expamnsion valyve toker the r‘e,qtu"""—# quamhﬁ/ of the
yefrigerant olependimg  upon the lood omn Fae evofb orafor,
° l\s Hre rc‘fru'qe,ran'f loa,ue& waouq'l/b the quéanSp'oﬂ valve,

”’S temb ,f,mm dn‘ap;) Co'ﬂSf'd_&fo(.,b‘jICquD"lo.C)'ffS. ‘DV‘ECSUJ"E
- also follk down . Then tlus liquio( r‘efn‘ger‘cvzn't‘ }:auex ‘H«U‘oayl«,

Hae evaporator coils wu' ch .Sur'r‘oupd e cuater tank (water

be stored, 1 (). The liquid refrigerant in the coils
abcorbe ife dadent leat from Hee wader, wihich coolt
douwtn . Hee wwaker jn the tonlke. "

e The liquiel r‘ef—n'ge.ranf v it flou H/u*ougfa Hae evaporator
colls is comverted twto  vapou” and by He e 1t
leowes Hae coile, o1t is almost converted imnto dry vapow’e

Tlus vopouwr s ogain compressed Huough tag compresso™
TT[E:".S Varjsow  (QOY Hus cycle ‘l"‘S re eated a.gcu'-nl agcu'n.

coeied wiabey ey be drained ou 4t ey water




- | —

—

~ UNIT-5 Air cmmm@., |
_&ychromdry_:; |

PSycl«fome.W is asubject of engineering atluch deals wi'tt, H

Study of properhes of Toist air, so that they ca» be
controlled, to produce an epvirenment for human confert
Air is off e Hypet;

[« Dry A 13 Vo all
It is o wodure of gax iv whick percentuge of volums

Ni‘Lmﬁ"—“i' s 784 oxygen s 217, awd.r‘emw'nmﬁ I is
ofter qaies . | ,

¢ Water voapouwr s not Prc:isefnf 17%) cir‘y ouUP,

2. Moist Air

Those air iv whiet, wuater vapouwr 15 presested 1o &ijju.;cd
form i¢ Cai%qi molst odr, |
o|Dry aur + KHoter vapour = Morst Air

'\

|

3. Satwated Ar ' | |

It is a condition of wmoist iair at which He water vapow: |

present i woist aur 1s maxtmun, ,
» Thot wmorst air for wluch : relohve ll«ujm;dﬂy is 1007, .
. Propertis of Moist Al

. Dry-bub Temperatwe » — It @®isthe tomp. of moist
our measwed by pByling tharmometor , Whose bulp
£5 completely dry, Represented by “’L"Db."

2. Wet-bulb Temperabwe +— |t s thae temmp, of ™oist
easwed by @ ,:)Syh"n(] thermometer wiwce bulp e

coved by wetfed coftom 8 eur is Howng ab s ,
Lepresentect byt 4 f 9 Some Mod#j,




3., Wel - bulb odlepreccion *- It is 4. gt \V
D Ueer

dry bub temperatwe amedl wet byl temperad e

W,

® NBD - 'IIJ:Db - %Hq

4, Daw pomt temwp t— It s . bemperodure of
M.O.s :{_:l; ajo:;?c;il wwdvabow“ Precent v woict
our r NI ) .
droplets * krwown oas DZH .a;zmsj::f;r? '?w whater

, y toe . 1

5. Dew point Depressiont It g tue differemce

between dry bwb tewmpeatwe and odeww poiwt temp.
e L’liP:D = tpy - "-‘DPJ

8. SPecfﬁc Humidifyf“ Specific l«umidﬂj Is defined, ax
mayt 0F woder vopour present (v per unit mau of
dry air, It is represemented by "W

ln a cloce roow, ot tewp. T and volvme of V,

Moist auv = P
(0] M' T . @ CD - Mv ) P\(‘ %X -gg_—'f:
Dry oir = Mg, Py, Mo RyR T Pa¥
- R
Water vapour = ™y P, W = _gy__‘;o_\_ = B o622
v o Pq_
c r Dallons Tlwo
Be ordm’ﬁ) R ond, Po=R-FR
P = Pq bvj )
! = *led = owgrax v
s Py = meT g T 'v
.C‘ Mv': |7V V
Ry T
) = ooV
4q Ra T
= Ro 8'3“f c by
R M, - Tyg C04e
- - 319 -0 91
Ro = ('Zﬂoq . E2 0 287



e Re,\oﬁ\l& Humidi-Fyl-' Relatve h.umioUH s d/eﬁned, ax bhe
rabo of omount of waoler Vopowr present [0 umnseduwrateo|
air to the oamouwmt of weder Yapour bresent 1 Sotwaded

air ol Same volyme and tpmbelufureagebmsen'fed by 95.
olumt

ln @ room systewn wiluel, ¢ v saturoted,, at tewp, T 5 #ﬁw\/-

Moist our = M, P
Dry air = wa pa
Water vapour = my pv

N anothver syetem wluely 1S 1 satwrates, conolifion at same condri,

Most air = M, P,
Pry aur = Mg, pas
Water vapour = w0y oy
g - I

MVS
anol Pve x V="Dy¢ Rygx T

xV="m, Ry T
_Pv Y - Pysxv .
Mvs —
Rys ¥ T o Rv = Ryg

e

-~ P\f\f
My v T

T pys kv Pv's

_ P
>[4 o
| s
3. Entlualpy of Moist air «—

entlalpy of umit man of ™oist air (jlkq)

h =
he = entlalpy of voit mnass of q‘j“dl\/ ou'r*(l:jlts)
enthalpy of umit man of wcdtrvabour(hqlkg)

-

hy -

M = Mgty
™y < Ma,

anoist air = Tofwl enthalpy of dryaz"r + fotal mﬂm%,

) = WM, '
of water vapour

Total entlwlpy of

Ma X g + ™My x hy -0

—

mxh =



r \ | P
for‘ei‘?u:;j 05 amit eass of CU)I our, \

Toral enthalpy of dry air = Tax 008 ¥ (s
[} Y .

for water Vapur, |
(unsatwabed anpist alr waler vapour. s super heated),

‘ T
hsap = hsat 1 Cpv ( Teup -‘Tsoz,ﬂ ‘ J[db?__._ S
he = 2500+ 1483 (Hdp ~tap) fdf/"d
°? Total ewthalpy of Wiater vepour / \
"y 2500t 1,838 () -h#,}] e \75

ey xh = Mahg + ™M hy ,‘

h = _g% 1:005 £ + "2‘; E'J.SOOH‘BBU‘db-{‘Oq,)]

*ell, = ,;005 fdb + 'm't,\/[zﬁooﬂ"a’ﬁ (fdb"fdf))]‘}

Numerical ——
Q. 1. Atmospheric condifion ore 20°C ad W) = O‘Oogskj/l:g
OJL OU‘y ajre CO‘JL:“/LQ]—B,
| . Partiabial presswe of vapour
2, Relahve Humfou'hj
3. Dew pomt tempertwe.
+dp = 20" and W =0:0095 “’J“’ﬂ
from < team toble ,
t+dbh—> bYs = 0:023 bowr by
oz 262 PY 5 000095 7 R
| Pt - PV
> . S
0:622 pv = 0:0095 X1:0432. — pv0:009
bv(0:621s5) = 0:0095x1:0132%

pv = 0:0095K1:0132 . .0 1529
0:6315




Relakive Lo dity,

Py, 001524 L 5.4
(P hvs 0+023Y L

sleam {‘ublc (p bawd)
aod tap = 13:2)°¢ Pmm 0:0Is0 ~ J3.0Y
001539 ~ T,
P'mwt 0:020 — |7.5 |
' Interpolation ,
—EL = Tonimn 1 v Tm”x(

=P
r')zmox LAl Ccd Pmr)

Sensible Heab'aoj = 1300 Y + [7:51-13:01 4 (0+0002)

0«20 - 0/0I5
= A9
The e

Proces< jm wlicl, when the amoist air s paderd
mngu lfLﬁai'l'a‘)j coil hose tewmperoture 1 grtafef‘ tlraw Hee

temwpearcatwe of ™moist air entered and e suface of
Pwahnﬂ coil 15 comple |

orys This causer 19 crement i) DBT
of woist air wlile its swiace huzrn]cb'/y resnains constant.

TELU.E such me l.‘U) which DBT oif e, /‘/f*_ibi-.
anoist our  tmereater  uthile specific 1733357 T
Lumidity premaine comstant 15 colled B, w, ‘elb,
-,
&ensible lfveni'vru]- i—db;){-dbl>{_d61 ;
1 £ is tae robo of out lempentwe g
difforence with corl tempepentere Yeypfm factor = tdbs = tdby
1 mput femperatwe difference by~ tdbyg
wutlh coll temperatwre. 4 ﬂ)bjech‘vu,
e 1 Semsible lmzab'-r;j relotive Mmr'ob"/}/ decreates . DaT -
. ) alLo conshant W= C,
By o ' DPT- ¢
NI

¢ =4
=1



5(;1)5”9'6 Coof!"n?__ Y

Lihen ever Hie Qv 15 Paitedd Hu“uugl,\ e .5ur[ucc. ol‘coolin?
coil wlich is dry and  whose tewmpoadwe  §g fece Hian Hae
POT of ar bul greabey Mo he dew point lemjroalae
o} i .Qlult Hae shecifre l’wrmdj/y remoeons conslunt.
surfuce. {emperadure Of coil is less Haan DPT of alr
]Joss'ub:ffy ﬂxa] fhe air wiven

Feanpe reachey fo ife DPT

|j Hae
Hary Haort 1S
g s cool ed lfS

amnd  Haen specaific homidity - aull nofm;sr s,
remalnt Contant ar fﬂl\-)_‘l
kb, -~ Fdlb ' b,
Bl .= 2 3 57, W,
b, — tolbs by <y Aol
DRF =& , DPT-C » W-¢, ¢ =N hi
Conlimyg omd  Humidificahon U“u}wu}u{ |
¥ an uw sadwated air is l’a“ué)‘( WL ‘[“ E ;\%w
Huough o "lm’j o4 contimuowd »db 3“ N 2

e circwloded  otvniced wafer parfiole:

e specified homidity 1mereats wtlule
its DBT decrcated

e Hlen the m)';afum{vn( alr comes 1\ contach uyth Hae

abemiseol wafer parhcte 1F reject its leat ot formof

sensible  tacal o water Jparficle die o e, sfs DBT

|- 1-T1Y \-'nk

tnswlated € Luovioes

l.':'?(!?asrg ¢
o [he t“qtdrd teat (s whlized by weater ,)N’fltlc ar lotent teatd
walt particlke qct converfed  oto ewader vapour £ gef e ffuseel inpo
urcafwated, awr due te wrluct 5];.»cf1'g Iwnm'd,';y iTereaset,
¢ Aprocast m wibicly DET of air decreare and speaifi'c hanvdity

et 15 walled  eollivg b bwnudific ahon,

i s on ﬂmﬂ] of ot ae reviiains conslant lwened it ts
called adiabahc ;.,,,de(/f(ahon.



C00||°n9 and Dehvmidification

* Whepever the air is pased, over o surfuce whose temperature
is less than the dgew poimt temperoture of Toister air, then
quGmSGﬁom of water Vapour present in wnoist our tokes
5|mcdi?tr_3)wubly auth sensible, Coolin?.

e Ihen aur s b assed 'H*Wou.ij. Hre s\uyfq,ce which s ot q
temberatwe lower Hiawy He dewspoint of our, Hie swface uwsdll
cool  down the, moist aiv 4il] it reoches it dew point.
Dae to Hus  water vapour present (m wnoist air gets condenced
and gets  separnted witt wpist aireThws cooling wi Hy
dehvmidificotion totkes place . O | @

- The temperatwe of our cooling tp—" .

——— T

Su_rjace s kown as apobafoj'u N"“-—i': Ti‘:}unﬂlf' pr—_lx!z_
(

dews  point temperative [tagp <tdb. L
Dy DBTY hi ¢t wery DPNJI

/bﬂdb

Heaﬁna lwmidiﬁcaﬁvbn and dev‘rvmidga'cabbn
'H‘ Hie air 1s passed Hu’ough Hwe coil 1)‘()’; [

udischh has {‘ﬂm)"gfeafer Hian The r/r
temperatwe of "™Moist odr I o cabiv “
usherg, sproy of wiater is circulated,

Hu“oU?l’L Nozzle comﬁnuosly.

. The otomized. waler particle when © comes 1 Contact
witt leated coil surface it abstrat  the heat and became

Va[;our. oced, i i tas, O — | Wt
used- IM The I dm ah
» Thws vV afour (jﬂfs ol1]] SN {;:ibl']\

{'n@vrm.‘im} moist alr. Pue to wluel, ( ‘ E ——

s ,pe,c.'ju lm:midiiy imereated  ane
] =

| m‘LfdJ"j yn erealth and huu!irh]iulﬁon f
0

uﬂ“ takes l?'ﬂtt’.«‘ tc 7't'db,




~ im Hre chhamber whery  Hows over the éuff'a.c,c,,-dﬁ\

,The ot ., . . -
heod9g coil its DBT imcrensed ,le lheating aee'f omideficadion ™
~ Yokes plact’

@1\ j)PT:1\ BTN T dJ,DBT’I\‘J

M

. the our 15 Paﬂ-wi over a, swface
LLd’LOS&’t'QmPM & cirea;@w Hiax the
temperoctue of moist our ond. the

Surface is covered witva chwemical L
alosorvent wluec b ey the pmpmy 1db, ib 3

s absorb the waktes vapoun present 19 ours
wita ddwmfoljﬁcaﬁ‘for) takes places

heated, surfoce rises The DBT of woist air gnd the
snoves Tlie 001 stwe

o The
chemical absorbent Iilke.  &iliced 361» re

e water preseat imar, Th ln,ccdv‘mg ool dd[/wmiobffcah'on

taker place:
e |+ 15 alo kuowm ay "Clevncal  ole hLUm"OL’ﬁGM'Oﬂ'”

DL DBT N weT At DPT N Q4 IAT\J |




Human Comfert | | » ¥
A we bnow that whon body 5 1 discemfer Z’f?fof'i;?uit
L ot pperform br‘obeﬂj on becawe it |
- A3l roundimng environment so

Thoefore  we conditoned ow sw 9

"’L\Cl.t Hae bodvj comed i’na. c‘_oijfublt Zomne bYQ‘ Cu’/\/‘l't:f,
called: awr conditioner,

"Human comfort i's a state of mind atucl, express
JLEQ«U")S Of' Su.tfsj‘a,cﬁon_ M'H'L Surr\ound_;m,ﬂ enviponmcnf.u

Factor affudv"a)g Human Comfort

le Air Stratfication © — When Hae temperatwe of aur is Lu'glq
Hiwn it become rarer and, moves upward towardy terrace
and creater lack of air at Hae Hoor space alducl, creakey
lack of oxygen and cawe tluwmay, discomfort.
2 .DBT of Ajr

e — Im summer seaionn PBT of air increaser

due to dluchh bieat traosfer prate from bod7 de creage and.
human body foels very hot cawse bympan cb'scomf-or{*- NI
Im wunter season DBT of air olecrearar due to which, lhegt
transfer rate from booly D ereate. and human body feely
very cold cawe human eiscomfort.

3. Alr Humich'ﬁj e Relative Lwomirdy
would. create discomfort.
r's 30-40 7.

‘j’ M ereatet ordecreare it
I wunter searon relabive, lwn,r‘dr'@
" summer seaton relabive hwzmdn‘g s 80-9o7.,.
4, Air VefocH’j «— Awr W‘j""."‘j Is requived. +o transfer $reat
from body+ The air viscosiky required. 5 an)s | if air \-”clocit‘j,
15 wnere. than & mhk 't would create, d'.l'scgmfor‘f‘

5. Air Purity = Air must mot contarng dut or oli'rt
Pw‘f‘l'clﬂ ofheruyse. it wowld create afj'scomfm*f.



Summer Air Conditioning

;During sSummer seaton there s
problem of imerealdd DBT £

. - h = . “
lru,tmldJH of aur cnfvpj%‘

iﬂ roowm

« Thus is dowe by an aur -
c,o'nd.:bo-nmg system Kiwown aa
suwmwmer air conditioner,

e The working brocey is swimer-ale cm‘)cb'homwj system I1s
coolimg wit, debwmidificabion and simulianeosly hcaz‘m?
Hie aur r‘e,r_lmmd, temperatwy ,

o ln Hus s)r.s{vmr) caolmg coil s man founed. af:a,‘f:E’Tl‘Lb
less Hiam the ded poimt temperatwe of atr entered.
eThe outside air floudt H/U’Duf?k Hiwe, dasnper and nixet
wits recipeulated airdrom ar concditioned space
+o o afntoum r\ech‘red. clu,mr)hfy of aur.

o The wnixed air rs mou paiied M‘ough éooh'ng coif

which is maintaimed at a tewperahwe lower Hian

:DPT of Hioe, cur‘ ewﬁr\ed Ye) ’ﬁaaf(" atleen oL r pq_HQg

Hurougle it gets cool down and reacka to its DPT.

Dant 4o Hus water vapour present i it gets -

condensed. anad rewnoved from air,

« Tis delwmi dification aur is very cold,, tluregore it s
payted. Hurough  heafing coil iihere it DBT is increated
oL per ne_qu_z'/zmea)-h

« Tlis conditioned air s mour forced to required shace

+w00-9l4 j’t:w) ,



|imter: A\f"‘ Co*o’)cﬂjrioni?’)q

PDuring Wiwter §eaton) Huat Hee is »a, ! Room) |
broblem o}very lous DBT . Recirculat:

, g
3 very lowt metdﬁ_t, Atmos phej r'c r
whith ereaker - Ll )
U'a')(;omj‘off‘flble.e 5;% )
Ce We requre auwinter | < U

oLr c:o'nob{-romnu] s\/sfen). f 51[“! Al T
‘ T Hﬁaﬁﬁfﬁ\zﬂwﬁg
. T‘A& outside aur Houny Mougb Prelveating
“damper and, mixed wiH recircdated air to mainfaly

olesivedl  volume airo Thés aur fs »out };cwftoﬂ Huvougl, filfer
which renover duwst and dirf particles.

¢« The atr s wowr pasted ‘szﬂu.yLL L eifier webere
aformized water particle takes Hie heat from prebeated
our and gets converted imto vapow .

o istrm=Ha—ir— fe—fsuted =t |
Water Veapod”
e Thuys e=r d,(,Hugeﬂ. into eur 4 Huu buwovdiHeatron fakey
ploce Now Hu's atr fs pased. quf‘ou.yh t’eA,mHmf coil tp
obtoun desired. DBT

Difference. between Summer L Winter air CO'DCQJ'(‘IOY)!'nj 575&570
Summer  Air Concﬁl'lomm? Wimter A4r. Conolitronimg

f—,—?g

o [t Is wed 1n swmmer seaton e It 15 wieol in winter Sca:o;')

o I Hus Cool:'ngﬁ dﬂww.d—"f't“hbb
taka place » 15 clone .

e Oma Lieatimg coil I's used| to controf] » Touo Lieating coil i's (ugd owe

Hee temp of air 1o humay eomforts| 1s bml’lf.a'h')’l:? £ other /s rebieat:

o In Hal's 5ysf‘em refrigerant is * In Hu's water js C"‘Cuia}ed
c:rccdnm tuwougl eoolingeoils|  Huougts bwrmielifHen,

¢ Operaking eost is lout, = Obemh’ng Cost rg Lul,,

by

’»‘19.




, A,
A\Hafoumd. Air Cor)abﬁomnq - ) ‘m\
-_:_H- s Hhe combimalbion of boﬁ,)‘l Loom ~
5 wmmer £ Winter air - |
¢ ondifionivg « <& e clncu’%{tﬁd

o '_H;e, Coﬂ\bO'@EEY)f‘of-Sdm
‘?jr\ comoli Hioming are ]
installed before Ligsirioee.
Linter a conditio

o | Hus the Pecirmw i'
alr ff‘om ar comchhcmmﬂ el ,Sl '}
Space is mixed uuth Cooling
outside air to obtain de&!f‘ed.ouolume. Coil n?

o The our is Hwewn ]ocu;ed imu,gL‘ fHlter here }ouq/-:ca;f?oa)

|$ oane ’
. The aiv is them paited Hftmng\ e cooling ¢oil wd«qr_lqrs

ot a tewmp lower than DPT of air which, cawes
Cbofl'mj A detvumreification s

¢« Nowr the oaur is patied Huougl, preheating coil whicl
increater DBT  of air a3 r‘&qwmoL ond. wow forted %)
Foom operafion of furthen compoment r's stopped oad)

ain ‘summen,

J‘I&Qe é\miv'v?

®
L §9 |

WQ o<
I Humudifren Carl

* Nous in winter seaton operafion of cooling coil i's Stopped
and odr from filter poues first fluough pre hea.ﬁ"n? Coil
and, Hien to hwmdifier which cawses Lwoidrfreatron 3
Hien paiie for rebwabmg  coll to mcreate D BT, The oyr

betome condifioned air and fs forced by fan inty rvom.



Comitral or Commercial Air Conditioning
-7

Semie? '
! ety
(e Joteie) [T 2

F |

5cmokr5o r

JR s )

=1 cuiller
1 coolant

Evo.Pom;PT::LA —
'."""‘pmpmakc;%« i
: ElPd‘OSr

e ‘h centralized OiV‘.CO'ﬂdJ‘HOY)i’T? all '
component are grouped tu gofiwr ) outside Air

o central rooms The comditioned atr &/¢ disturbed to
oljﬁerenf voom by duct-works

. Ths system hat o generally uiedd for load above 2578 and
hamdle 2500 ™* "of cur po minuly.

o | Hus Hie owdside air ewfers [rom expamsion tank and
qoes to cluller where Hie elilled coolamt mnakes Hus
expanded. ar at very-very colel air.
e Now Hus voy “Very cold, air 15 IOUHTJPQA- to aar LLQ’DCUIV?
wnit from whwe Ht air 1s distributed to different
room™m blj d_ucf' (_U.Orha
o |t can be located: awwjj‘mm arr co*a)oU'Hom"ng s pace
Wiich 15 very wseful -

e Norse and i brot'on)
'qm] i aur coaaob'ﬁ'om'wg Space

trouble ore very less fo [oeople

[ivi

Unitary AIr cond{ﬁbnigg

°|n u:r)!‘h:ry air condifionimg all Hie components of

air condrhonimg are imstallment in a Single wuts

e TLys simgle wLdt 1S s falled wtthun Hae ar CODdl‘HOD!'ry
space. Example iJindour alr Conob'f‘r'onhaf-

* Unifary air condifioning mmeet rgquirement of Sf%fle. Yoo,




AP
Condl V’fonf‘n?
Epace

T

'ﬁl——-&hu*r) Alr
¢

\
!
|
)
|
I

L L e .

. F‘Ild'»‘dm‘-.‘ ‘
dvuct work i's elimimnated hence

byooA

s Gmwen a0 WA

o Simce HALS eﬂﬂﬁj
instollation and laebour €harge wymimizes

. Farlwe of U{)H'ary AU Con d.l"HO‘bJ?y glop conob!{‘t'onhqj
of one Yoom but J"“jlm of central adr condfh'om'yy
Sthop co'r)dJ'How"n? of mulhple roow

Tools used. T Ac imstallodion

|, Mdbtmeter «— Every HVAC professiomal weeds a mulki-

ameter  im thar kite This handy device wacll hedp us to
see live cwrents In o wire , bower switch or outletf.

This prevents us from gelting electrocuted Umurj)
while  wsorking.

2. Mmome’l‘cr e — Techmiciang need 1o check Hie 'f’em‘b
on HVAC uwnits « Use a Hwrmometer to get” an accuwrake
r‘euiing . |f the readx.'mﬂ IS too 'lfu'gh., ocolol r‘efﬂ'gér‘anf to
Hae HYAC unite ,

OS¢ Vaccum Pymp +— Vaccume pumps ore a mwt +or Haac
techmiciang . Use Hiis tool to remove mois-furajvvmamj
system that we are w.orh‘rng 0. Before j—:’”:nj of refrigerant
it s vy much ﬂcccua.rj Hiat Hae, ftfnytrub'oﬁ sysfe.m,
Compbomnent s free from ol s tury, o




4Hamd. Seamers (To'ngéJ o

Use o hand seamer to creale clean and accurote bexndy
19 own Hvac systtm.s.TIZgu,ﬂl«'Me. tools look Iike o

bair of pliers, Hwy are wed for bundmg sheet metnl, &
evo,borcd:or‘ and. condenser - coil.

5. Refriqerant Gauges :—These are basically presswe gaue
are wed to measwe the presswe of refrigerant im the
evaporator amd. condemsor
6. Crimpers i — As an HVAC techmnician, we come iv
contact with a fot of oOpen pipess Use a erimper to
close Htwe open end of a rouvnded pipe - The feeth on
the erimper are wthat allow for Hie open ewnd to be
closed s
£ Cordless Drill ¢ — WHhen we are runﬂizog TIew- cLrel, We
eed. 1o olrill 'H'ny holes 'f'or them. Howe a. cordless drill
So we can oo Hus eatily and eﬁech’vd.j. We secificall
recommend. @ cordleys dril] 1mstead. of @ cordless
drill insteadl o0f a corded drill becaute ure wont
have a cord, to liwmit gur movemnent . Jyst get a
cordless drill aud Some balteries, and we are good
to 9o awny where .

8.-‘—ub'ma cotfer 1= 1t s d.e..sig'ned, to ecut Hie +ube ot
copber very efficiently.




\0
AC | nstallation Procedure - \
I 56'&0"5’ a® Unobsh"uchd localion on our Imteror u,l,a.u;"bo

soount the 1mdoor unit. We will need to cut a hole

-H,\mu,gh Hie cwall to fﬂ&da the %ﬁblbu ‘f"‘O'n‘) Hae Jootloon
onit to The outdoor U_B)l"l‘, 50 make swe the location we
choose wll allowr W to do so. Choose @ SbOf'autasr Jlm

direct Sun hight ond. heat sowrces for the best resulls.
Mount 7 feet off tht floor amnd. emsare there at least
g-12 inchat of open space 0B every side of the anit to
allow foor prope” acrfious

2. Secwre Hhre Uf)om){{-nq plate o the interior wrall s Hold,
the mounting plate ogaunst the wall where, we wont o
install  Hhe imdoor Worf « Use a level to «make 1+ both
horizontally aod \/U‘Hcaﬂ»j level » Use fhe pencil towork
Hae locations of the screur holet, reamove the plate ey
drll a hole oto Hie wall wher eaeh screus will go.

1. Drill a (7:6cm) hwle' Hurough the weall so we can
foed. the pipet outsides Make o wark im the cenbre
of the hole m the mowtding plate. Use a keylole
sow ora drill with o lhole cuthmg abtach ment to
creoke ar circudar (746 ¢m) opening Huough wall fhaf-
Slopes 51.'31,\;{1_7 olowmn wavel toward Hae 9rvc,mol to evswe
adequate  drounage .

L. Clweck Hie electrical. commechon on the gt * Lift Hae
our conditioning unit’s fromt  pannd awnd remove the
covers Moke swe the cable uuret are covnmected to
Hie coreus fermimall amd that the atrimg Datehe
Hhe diagram that come uuth the vt



5. Run the biber amel cablet -fWongv twe hole i the way,

Hienry conmect Huwemn o wunit®
6. Secure. He Imdoor unil to the

the air condifioner fo the, watly si™Ply adign tiae female,
comnections om the back of wmil with 1t male
comnechort .on the mounﬁ'ng f)lal'e and frred ‘f'i'PTHldtD
secwe the Unit Im place. | |
F. Position tie ouwtdoor umnit ounday from any nwuilthfﬁ‘k‘d’
dustys or twt aicas. Find Hiwe hole we drilled. 'H/ifougL,
Hae ounting plate for tae ioterior umit and. position
Hie exberior wnif wifun so fedt (1I5m) $o the bib/nj,
and cable can eauly be ottached. . Fie the outer unit
o Hie wall or om Hie comcrete pod by Hae hepof

bracket and screw s

rounhing plate « To aﬁucu

O e Co-mr)e,ch Hie ]Dl'f)l‘zng Cl'B')OL coble to Hue o atoloor U'a')ff‘-
Use Houe nut to secwre the 2copper prbet from Hae

imdooy onit to the owtdoor onit at per Hae 1mstruchion
snonval.» Commett The ' power cable that runs from
{—l,,,e iT)Ol-OOV‘ um]f 1o 'H/LC. oui“d.oor‘ vwnut oy well.

Foults I Air - Conditioning
There ore variowt Tybet of favlfs Hat occor n our-

COndi'HO"ni'ng Sjsfcm wlich are as follows &~

Over - Charged <= Over clmrgin? meany  filling the

6ystem wuth excess amoumt of Peﬁigeﬂav)it that
desired. it

— This would, create Imereate im boHy suchiom and
djschargc Jrressare wlaiely uull (’ff'ed' the C.0.P. of
Hae Stl.sfnm ‘

— |+ will alio olecreate the 5“"9"“C‘lﬁ">9 olue. to wiyel,

e refrigerant 2»"7’5'"""“9 mto compressor i's wet at




:
;
i
]

will  cawte cowitahon,

— The electrical consumption also imnereoud.

Umoder charged s — Umder cl/wwgimg meoy f—l’”u"ng the

v

| frfgtra'nto

5yshzm wuty less re

—e Thic would decrealt
sucHon presswe and. Huu

— |nereare te superheatmy e to whic
over-heated. omel less aill be electric cO®

— Lihen there |s woistwe
bes 1t wull pa.rh'afl_y

both the discharge ond.
effect of €-0.F of He Sij‘Em.
L ¢ omprafor
ﬂd—s Soﬂl)b‘é‘l‘m).

Copillority Parhele Block. -

present i the system or imp i

block the coppillary tube o’ |
— Thys  would, deereaft guchHom A dz‘scln,w’ge, Pres&uI‘G-

— A¢ less amount of refrigerant entering fnto evaporator
Lence 5 uperheatrng increatd aned. lese amount of
r‘éf*ﬂ'ge»mw‘f e,"ni‘en'n? Jndo compressor hemce lese

electricity is required.. |

e _ Ly Hwt is a ccumulation of

}ir-l'j Cof)dLDSOP .
dirt ond, dwst over He condensor coil then Hae
a'mowf)f of Leod 4o be fejeCﬁlOL ) ﬂa@ otano shhere
decreatts Hus euill | reduce tHae refﬂ'cjefahn? eﬁec\f. "
e This wwuld I1ncreaie Hee cisclarge pressure 'ag!

r‘eff‘l'gf_fa'n'f‘ ' comdencor is abt lugh temp. and the

tering imto evaparator v's‘ M veapowr
temp Is kugh Hierefore svction fpressare

Y‘efﬂ'gemnf en

stte, hence

also 1mereattd:
e Tis would, narease Hae, SUper l/l,eaimg

Lou Cool Air 'Flout In Room o— Tlus is due to blocked
filter low level of refrigerant olue fo feak.ayea




