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Th5. REFRIGERATION AND AIR CONDITIONING

1.0 AIR REFRIGEREATION CYCLE

1.1 Definition of Refrigeration:

Tk tarm rafrigeration refers ta the process of removing haat from an endiosed spece o substance for
the purpose of kowaring the Emperstsre

Units of Refrigeretion:

The praciical unit of refrigerstion s ampressed In terrms of one of

&torma of refrigerstion effect produced by the wniform malteg of one tonme (| 1000 kg of 1o from end
B1EPE In 24 hensrs, Simce the lansnt beat of aoe 588 Kk,

Tharafore
17 = B000 & 355 4H ub 24 hooes

=232 5K min
Z4x50

ir actusl practice, one tonne of refrigeration is takan as equivalent to Z10W fmin or 3.500
e L5y

1.2 Definition of COP:

The coefficient of performance, COP, of 8 refrigerator |8 deftned &1 the Reat rermoved from e cold
resamvlr Cloee (LE., Inshde 3 refriperator) dhided by ihe work W done to remove the hest (Le. the work
dona by the compeessor]. Tha TOF ctrongly depands on gutzide temperature and required fndocr
TEMFEarLTe.

Thie haat sbisorbed of extracted by the fguid vapour refrigerant during evaporation per kg of
refrigerant 's called Refrigerating Tfect



1.3 Principle of working of Open air system of refrigeration:

i B open refngeration Systerm, the Sir 11 drectly peosed over the spacs 14 1 be mooked, aed allowed to
ovnoulate throwugh the cooler, The pressuns of open refripenation oy s Bmined to the atrmospheniy
presture. A pimphe dlagreen of the oper-alr Befrigeration syshem B ghwen balow.

Priciple of working of closed air system of refrigeration:

In closed or densa air refigera$ion oycle, air refrigerant is oontained within pipes and component
past of he sysberm af af time. The crosimed a7 does nol hawe 1o direcl contact with e Spase 1o
e cocled. The air i usad 0 cool another fud (orinell amd this fiuid is cinculated nto the space
o ba copied So the dsadvaniages isted in open air efmigemation can be elminaied. Tha
advartages of desed ar refrgeration aystem are

1.3.1 COP of Bel-Coleman cycle:
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Eig shows 3 schasatic diagram of Ball-Colerman refriparanor (reverse Brayton of joule opcle). This
refrigeration Ryetem components conslsts of 8 comprsisnn, cocler, Expander, and refrigarator. In this
process, heat absonptian and rejection fioll ows af the: constant presuore; the comprezdion and expansion
of prioceds are lsentraplc.

Different process in Bell-Coleman refrigeration:
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Fig show P-4 and T-5 disgram of bell coleman refrigerator. Mere Py, ¥y, T, 5, repressns the pressure,
wodame, temperature, entrogy of air respectively 3t point 1. And 5o on. It represents the
cormesponding condition of air when it pazsed through the component.

1-F entropic Comprasaan

Tha i drawn from refipeator to air compressor cyfinder wheere it compressed sentropically
jconstant entrogy). Mo heat tansher by the air, During compression, the velame decreases while the
pressure and temperature of sirinreasss.

#-3. CONSLANI pressure Cooling PrOCess.
The warm compressed aiv is then passed thromgh cooder, where it moled down at constant pressure,
The heat rejected per iy of sir during this process is equal to

2 = CpfTe-Ta}

B heat transher iakasplae, The air expands sentropically in expander ofinder, During espansion,
ths oo increases, Presure P3 reduces to Py, (P, = atmosphenc pressans], Temperature also falls
during expanaion from T;-Te

&1 Constant pressune expansion

izt transfer frov the refrigarator to air, The Lemperature increases from Tate T, Volurne increases
o ', duse t0 heat transfier. Heat absorbed by air per kg during this process is eqgusl to

Get = Cp{Te-Ta)

Equation of Coeffickent of performance (COP) of Bell Coleman cycle:

Heat sbeorbad during oyche pee kg of BIr gug = CpiTa-Ta)
Fiest rejected during oyde per kg of 8 g = CoiT-T)



Then the work dona per kg of #ir during the oycle i = Heat rejécied - Heat sbaorbed

=TT Tl - CpT Tl
Cosfitdient of parformance:
s addarbhad & Tyl
(L0 E ,' - 2 =T "
"o i Calily =T ) = CrnfTy=Ta)
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Questions for exercise/assignment:
Short questions

1 Dafine Tonne Of Asfrigersmsn.
1 Define Refigersting Bt

3. Wention diferent process of Bel-colemaen cpcle.

Long questions
1 DOernyethe 0080 of Bal-Colemen Oyda.
Z  Erigfly explain working of Open 3ir systen of refrigerstion




2.0 SIMPLE VAPOUR COMPRESSION REFRIGERATION 5YSTEM
2.1 Schematic Diagram of simple vapours compression refrigeration system:
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1.1 Types of vapour compression refrigeration system are
2.1 Cycle with dry saturated vapors after compression.
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1. Compression process: The vapour refrigersnt at iow pressune pl and terparature Tl is
poampreated lsentranoally 1 dry Leturated vaseUr B4 Shaw by the vertiesl lIne -3 an T-2 diagesm snd
iy the curve 1-7 on p-h diagram. The presere and erperasure nees from pl o pl and TL 10 T2
respecitveihL

The ‘Wark dofe Suing liesviropic comphetsion pef kg of refrigerant |4 ghen by:w=R2-H0

Whena il = Bthadpy of vapour refrigerast ot iemparbure T, L&, 8t Sucton of the tompresss, snd bl =
Enthalpy of the vapour refrigennt &t ternperature TL |5 Le st discherge of the comprassar.

2. Condensing process: The righ prezsurs and temparsture vapoor refrigersnt fram the
pomprasior s passed through the condanser where it i completaly tomdensad st constant pressurs B
and mrpersTre T2, @ Fhowen by tha hortzonsal Bre 2-3 on T and p-h diagrama. The vapolr refrigarant
1% changed bt [god refrigerant The refrigerant, while pasiong throogh the condendsr, ges bt
P2l 10 The: SUToUmaing ComOensing e,

3. Expansion process: The liguid refrigenant 2t precsure p3 = p and emperstore T3= T2
expanted by throitling proceds theough the sgansion valve 1o 5 low pressurs pd = pi snd temperaire
Td=T1, a5 sharelm by the curee 3-4 on T-¢ dagram and by the vartical ire 3-4 on p-h dlegram. We kave
sready dscusted thal some of the Bquid refrigerart avaporates as it paases throogh the exparsion
wElve: but the gresler pormon i vapanised i the evaporEDd. e know thet dunng the thwoniing
process, no ket b5 sbaorbed o rejectad by the lguid refrigerant

v

(] i case an expansion cylinder 1o wed In place of throttle or epansion valve to exgpard the liquid
refiigerant then the fefrigerent will adpand antraee sy 38 thown by aored vertesl |ine o T-1
diagrarm, The iiantropic gepansion reduces the extennal work being exparded n nonning the comprassor
and Increkces the reffigerating effect. Thes, the net result of uiing the expandsion oyfnddr i toIncreass
the coefficient of performance.

Since the expansion ofinder system of sepandteg the bguld refrigsrant |5 quite complicatad sed Imiohes
groaber inftial cost, therefone £ use 15 not justTied fior small geiriin cooling capacity. Morecar, the fiow
rabe of the refrigerand can be contrafled with Brottle vsbe which 2 net poacinis jm caes of sxpansion

oyl imsder wiich has a fleed oylinder woluma,
(b} ir repgen domertic refrgeratorns. & capiliary (ermatl Dore sube) o usad inphace of an expension vilve

4. Vaporisng proCess: The liguid-vapour mistung of the refrigerant ot precoons pd = pl and
TEmperaiure TE=T1 b evaporated and changsd o vapour refrigerant &t corstant pressure and
tarmparature, ag chown by the horizontal ling &1 on Tes ard p-k dlagrame. During magporation. the

g d-vanaur refriparart sbaarhs Be |5tent heat of vapanaation Trom the medum (a7, watar or bins]
which ks to e cocded. This haat which 5 sbsorbed by the refrigersnt 15 calied refrigerating effect and mis
iy wertiten s Fa. The process of vaporisstics consinues up 1o paint 1 whiich Br the starting point and
thist the cyche 14 completea

The refrigerating efe or the haat sbsorbed o axracied by the lguid-vapour refrigeran during
eEpceREon par kg of refrigarant If ghven ke

Rp —hy—hy—h;—hg,



Whene HIE = e Sensiie heal 51 emparature 13, L. enthalfy of Lguid refrgerant
legwing iha condaensar

't can be noticed from the cycle that the bguid-vapour refrigerani has exiracied heat
dunng evaporeton angd the work will be gone by ihe compressor 1or (Seniniic
oomipression of the high pressure and temperaiure vapour efigarant

COF = Refrigerating effect | Work Done = {1 - hd) [ (k2 - hi)

2,2.2 Cycle with wet vapors after compression.

& wapour comgnesion Cyche with weel mopows affer compression 18 shoam on Tes end peh disgrems
b in this oycle, the ernhalpy 89 point 2 18 faund out with the Feln of dryness freceion =2 this salnt
Tha drynass fraction a3 points 2 and 2 may e obtatned by squating entroples st points Tang 2

(a) T-s diagram. (b) p-h diagram.

The remdining Cpcle 15 the Sime B dlstimoe] shove, end the O0F cin be determined In the sams
PN

iry Ehis oycla. enthalpy atstate 7 i found with the helip of drgness fraction 9t this point (7], Tha
dirymieds Fraction at points 1 st 2 ey be cbtainad by enuating entropies st state I and 2
refrigeraling ef focl —I Mi=h[3
work dore fd—itl

C.o0p



2.2.3 Cycle with superheated vapors after compression.
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i This cyche, e enthalpy a2 point 2 1s four with the hedp of degres and superheat. The degres of
superheat ey be found by equeting the enfropies t point [1& 2]
Cop- refrigrrating olfert _ bi-hI}
wark done b -l




224 Cycle with superheated vapors before compression.
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2.2.5 Cycle with sub-cooling of refrigerant.
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Eftar comdensafian in process 77-3, the refrigenant ks cooled below the mtureticn terparaturs
[T%') befare expanson by throtting: such & procss i cabed undercooiing or sub cooling of the
refrigerans and Is gemserally done slong the liguid ine. The uitimate effect of undsroopling 1
Ircraxte the vadue of coaffldent of performance under the tamae st of condttions,

Tha process of undercooling & done by ciroulating mone quanSty of cooling water throgh the
conderser; [t akn schieved by emmploying & heat exchanger. In schual practice Bhe refrigerant i
superhegtad after comprassion aad undercoolad beflore throtthing. The refrperating sflect s 2
lithe bR Ircreased by sdopting both the superbeating and undercooling process & compansd with
& cpcle withaut them,

Ir Ehis case, the rafrigersting effe or hast sbsorbed of extractad

Fa = hi-hd

=H1-hiy

S winrk dong, W= ha-hi

But b3 = b3 -p* degras of undercooiing



Ouestions for exercise/assignment;
Short questions
1 Define Throfling with WCRS.
2. Deaw TS.and PH dlagrar of Cycle with sub-cocling of refrigenant.
3. Drgw TS and PH diagram of Cycle with ruperhested vapors sfisr compression

Long questions

L1 Demyethe 009 Cyde weth dry satursrsd vapors Sfar compression,
Z Derfue the COF Cyde with superfeated vapors before comprassion comprassion..

REFEREMCES:
L hitps://www.ques10.com,/p/38997 fother -types-of vapour-compression-
cycies/

2 htips://prog.imu.edu.ng/colieges CMS/document/books/MCES3 7320

H20REFRIGERA



3.0 VAPOUR ABSORPTION REFRIGERATION 5YSTEM
3.1 Simple vapour absorption refrigereation system:

4 Smple Vapor shaomtion systern conslsns of eveporator, absorber, genersbor, CoNdenser,
epangion vahae, pumg & reducing valve In thés oyctem armmonia o eied o refrigerent and solution
i Sed B &8 aMmonla. SErong Solusion of Sgua Amimonts Containg a2 much &5 aremonia &3 IT can
#vil weak solushon comtaleg bess areronis. The compressor of vanor compressor Bystem s replaced
by an absarher, genaratcr, reducing valve 308 puma The Pest flaw in the fethem ot genarahor, and
Wwork 15 supeilied 1o pUrnp. AMMona wapors coming out of SEporEtor 308 Oriwn in aEsarer. The
wiaak polution comtsining wary |Itthe ameonla i spresd In absorber. The weak soluthon sbsorks
wnmonils snd géts convertad Inas 18rang 1akullan. This strong eolulion from sbaorber [ porped ks
EEErRinr. The a001man af heal liberanes BRrROnia vEpar and soluson 21 comveried Imo weak
solution, Tha refeised vapor |5 passed 1o condenser and weak wolution 1o sboorber through o
rediacing valve Thu, thé furcHon of & compredsor 4 done by Bbiarher, & Senarstar, poemp snd
FREUCTg wahe. The SFpEe Vapor COFMErESE0r BYySIem |5 used whers Thers o srard iy of slecingly =nd
1t e vy eseil ot par@al and full loed

Working of Vapour Absorption Refrigeration System:

Working of Yapour Absorption Refrigeration Sysiem




The ret companast snd snalyzer send water pertiches Back to the genefator through this pipe for
furthier procascing With this genarstnr, the @ihmed solution of water and ammonds residoss dapesited
Faara wetll b et Bacho o tha sbsorbar again. Thi ey codd Bquid wall exft the ammaonls aupsnsion valve
that enbers the evaporator ol through the connected pipe. The main cooling i Blweyd in the
SWEPOFEOr.

Whem Tguid smmonia eniers the swaporstor coll, & will stsorb all the heat present on the surfece of the
Evaporator coll by sbsarkang sl the hast from the &res sround the eveporstive cofl. The coaled ligud
arwronds will comvert to armmonia vapor inside thase codls, and the sarourding surface of the
wwmporaton will ba coched by foalng heat to the liquid: thus, @ cooling effect or refrigeration effect has
oocuTed IRDded The &y Eporster. 1wl then nelease The kow-Dressuns BFmonie vEOoT &y EDarator srd
wter e absorber through the Cconrecing pips

The absceber airaady s 5 wesk sobtion of smenanla snd the watar Indnde 11, end when It entars the
loa-pracsure smmonla vapor shsorber, the weter present in the wesek soluthon of this absorber vall start
abeoriing this armemoris vapor, and A weak soiution will graduatly tranaiorm info @ Hiroeg one—
ArTnonia-water sabuban.,

The more aevmonls Vepour from the evaporator & absorbed by the water of s wesker splution, the
ctrongar tha sobution wel fonm, bug when tha water abcorbs the srmmaonia Vapour, it alzo releases It
from h2aL When the water shaorbs the Incoming ammonis vepor, 1wl prodice hast thap will incresss
the temperature of the solution, & when the solution is kested, the sbilty of the water to sksorb the
srymonis gradualy decreanes

To'kesn the shrmy tamperatre ot an optirmesr level, cold water i sunphiad thnough thit pipe sa that this
ool weatar keans the bt eway from the slirry, and this the water gains the abiity ta sksors the

InComing arenonis YVapour cortingouslhy

Thara Is @ pomg nestt £ the shsorber; now that power s provided, this purp starts working. 8 strong
sedution of srmronia & warer will be purged from the shaorber 1o The ganeratnr using THS pump.

An Bandliary penerstor or axterral hast is provided to this gensrator using Seam of hot water or any
heater. gas bumer. 5o whan the ameaonla snd water solution resches the generator and heat ipappliad
1o the slurry from an extemal ssurce, the water from he smmonis-wiler ssiuion Bath tuen inta vapar

irsada This genergton

i foect, arvemords tums Into Vapour fagter than water, ard water completely Turrs Info vepor, But
eventialhy, Both armonia £ wates will herm Info Vagour upan provdding ket New here e alio Fave
aralyzers on top of the generator. Oy armonea b sflowed 1o pass when aarnonis and wiatsr Vapour
iry o pais through this snalyper

Tha anahyzer confinucushy condense: the water Vapour £ sends water back to the generator. This is
Beause i vesbers VEnoUr snlerd the syetsm, |t mey reduce the sfficiency of the refrigerstion spetem, o

i g lgrpe srount of warter vapor entars the Fystem, The Restem may De demaged; Thiz, the analyia
separades the water particles from the srmmoeis Vapowr and ondy allows the armosis to pass thraugh

the precsure reducing wale

Trerafora the high presouns, high-tempsrature pure #mmonls vapor coming out of the genersior wall
Ficray andur the condlenger through this connected pipe. W have 3 condenser; Whan high pressure, high-



SEmDer LT E MG Vapour enters e cold condensés, the condender absarhs hest from the
aFvnonls vapor snd comverts ITcomslansy into 2 iiguid

This condender can be either waser-coolers or gir-coled. This will relasss the [atent heat of the Vapour
comirg Ings the condariser, snd s condensafion continies.

P we have an sxpanzion alve Aftar sondeniaman, the liquid smmanis will relesds the condenser
and pass-through this expaesion valve. Now Inssde this expansion vabe, the bigh-pressure lgud
aremonly corning from the condenser will be aupanded, W know that when the supansion coours, the
prediine hetwesn the malesulad decrasdas agficently,

Thuus 5 the temparsture falle this high-pressune Bousd seencnls will be sxpanded mto low-prassurs,
IomaeTeenpe ratune ligeaid 3 mimonis; Thist, we ee® the vary cold lowsterperature liguid amenonia
ERpEnDEn vElve

After that. thises Bguld ammoria will be passed through the connection pips to The avaporator,
sbeariing ol Bhe hiest From the sres mround the evanarator call, the sosled cold lgud smranie wil
BEEIN Ut B0 Ia-prassirs SMmonla Vapour irade the ool And the ares Sround the svaporator will
b copled by koping heat to this Bguid,

This losw-preceure srmmeoris Vapour will then relsiee tha avaparator snd enter the abaceiher theough this
cofnecting pipe. This ertirg oycle will b2 repeated again and agatn, Therslore, refrgeration will oo
pontinuously in the @ poration 2on

Components in Vapour Absorption Refrigeration System;

1

Thae main function of the svaparsioes i to provide coaling to the area with whick 2 in contact. The
oooted liguld wil enter indnde this svaporator and receive heat from the svanorator, 3nd be (oevertzd
It vapor, This Vagour will be 3t low pressurs. With this evaporator. the amenania Vapour comnes out
uder o pressore ard will o towerss e sbsarber

L Absorbers

Abictihars e ke 10 shaor b ralgerants, in the sbeorber, thens will be & weak saluthon of water and
amenceils, When the grmonda Vapour from the evapoerator reachss the absorber, the water presert In
tha sbsorber will abworb it As the water absorbs ths smmonls, 2 strong smnmonis solution snd water
will b gin 2o fedrn

‘when the water sbsorbs armmonia, the water will Mberate from the heat. and the sbsonpiive cepadny of
the waater willl b reduced 5o, cold water 15 suppited to the sheorber so that the absarptive capacity i
Filghy 1 that 112 conbinuizhy shasat of Smanla vapor,

3. Pump

The pueng will pusng & stromg solution of semanlz snd water from the abeonber 1o the genarator.

4. Generator

Amenoely snd water solutons ane sed insids this systern. ArMenoniats ued & 3 refriparsnt. & water is
used &5 an pbacrbent

A solution of these twa 14 formed bécaiss water hat 3 strong afinity for Smmonds. Watss phuas srmond
sobuthons gre present inslde the sbsorber,

Thae ganeratar & prosdded with susiiaris: haat from cutside This sudiary can be used 1o provide haat,



$Eam oF hot waler, of &y ype af hester. Hest 1S provided so that the solition of arwnonts snd water 12
pomerted Il vepor.

3. Analyzar

The snalysers sre placed on tag af the gensrstor. Srrnant will convert ta Vepoor before watsr, but
S0P WEtSr PArTioles cofwert T Vapour slong with amenonia. This anafyaer s used (o separate waber
particles from smmanis vapor.

o \vEner pEmiclas prove pest the genersor, I will reduce the efficenoy of the eatire system o the waner
particles move inlarge quantitier. It cen #so damages the prtem:

S0'the ansiyzer comdenost the water's parfides, but the armonia Vapour sl pass through the snalyzer
st jgo furthes mao the system. Some arenonia will also condensa in the vapar anahyzer, But mastof the
arvnonls will pass through the Vapour aeshzer

B. Pressure-Reducing Vale
&fter the arnmonia Vapour passes throogh the analyzens, the wealk soluiion present In the gererabors
will pass throogh the pressune reducing vakve srd reach |e shoorber again,

7. Condenser
Concensers Sre LSad 1D LOPVENT BMMOnE Vapous 1Mo the liquid phess Thess condansars can be sither
water-ooked o air-oooked.

B Expansion Ve
5 maln funcifions are fo convert the Bquid to cold Biquid and pass It to the evaparator,
A2 The exparson valve, the seanonts will come from the hould condenter, and the temparsture snd

pressure of this biquid ameoniz will decrease, and this ammonia will become the temperamre of the
NNigeid-pocled Bgquid smmonis, whose Terperaturs wil be miach kower

3.2 Practical vapour absorption refrigeration system:

Construction:

v  The vepour sbsompion sysiem consti of a condenser, an expansion valve and an
EVEDOrEor,
«  Thoy perform the same as they do invapour compressaon method,

« [n addition to these, thiz system haz an absorber, 2 heat exchanger, an analyzer and a
recTifiar.
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Working:

1 Dry srmoeds Va@our ot low prasaens passes i to the sheorter from the svagonar

Z Im tha shacrber the dry semorils vapoos 1t disssbyed In cold water snd sirorg soloBion of ammenis L
formed,

3. Haak ewnived curing the sksorpiion of dmmonis s removed by dulsting cold weter through the coils
kEpt i thie Ehanrber.

4 The highly concentratad smmonie (onown 25 Ages Amenonia) 5 then purmged by 3 purnp To gereratonr
through 3 hest aechangsr

517 the heal Schingss the Tiong smimons sobumtian i et by the hiot weak salumon retuiring irom
the ganerpior to the seorber,

5. Im the gerserator they varm soliotion 18 further heated by sheam collz, ges or electricity and the
EFneeis vasour i dien oot of sobuifon

T. Thez Boiling point of arenceds & bess than that of water,

B Henoe the vapows eauing the generator are mainly of smmonis

5 The wesh ammoria sobuton i [efl in the generster |5 osll ed wesk smia.

10, This wesk sohotion s retumad o the sbecrber through the haat echanger

11 Anrnonia wapours lesving the gerssraion sy contain some water wapowr.

11 if s et vapour IS alowed (o the condanser and expansion vlve, Itmay fresee resulorg in
dhocied flow

1% snalyser ard recafient sre moor porated in the system befare condanser.

14, The arnoniz vapour from the generstor passas through @ semes of ey in The araiyser and
srerceda 5 separabed from wtar vapour.

1= The separated wilsr VEOLF FERUMMED ko anerater.

15. Then the emmon & vapour pesies through & recitier



17 The rectifier resermbles § condenser and witér yanaur o8l pressnt In smmoris vapour cordensas
ard Bhe condensane iE returmess 10 analyser

12, Tha virtually pure armoris vapour then pases through the condenser,

15 The |atest heit of mmanis vapeer i rejected B the cooling wrter dreul sted through the
fondenser and the menonia wapodr i condansed 1o lguid rmonia.

20 Tha high pressure iguid ammaonia is theottied by am expension vaiva o throtSe v,

31 This redherss the Filgh temperaturs of the liguld smmonis 8o s |ow veloe snd Tgued Smmonts parthy
SEROTATES.

2= Ther thiz i bed o the evaporated.

i Ehe evanarsior the Teusd fully vaperies

24 The latant heat of evaporation |5 chtaned from the bring or otker Body which i being cooled.

Z=. The low prestune arrmonia vapour lassing the evaporstor again enter the sbsarber ard tha opcle &
camEEEtas,

5. This oychs b repeated sgein to provice the refrigenating efiect



3.3 COP of ideal vapour absorption refriperation system:

i
The henr supplieg o the genenmine = O

The feot rejected by the condipnger b the aumpsphere = O

Thie el el el iy e P fTiperant [n the drapesator = Qe

Then, lrarm iegy balancs cuncepl

G = Qe * G

If, Tg = Temperatre ar which heas given 00 m e pensrarns

Tr = Tempirature & which heat s discharged 1o the Jimosphere from oondenser
Tr = Termparatury 2 whih bt s sbsorbed in te eveporator




The vannwr shaarption Tyster can be centdened a5 8 pertecely reveraibie system, therefare
imitiad ertrogy of the syslem aqua (o the entropy of the sysiem atter the change in condition,

e W5 Qe G
TE Te T
B d G
I'r
lZIFr.| Qe _Qr Qn

rr Tn T T
&I{h(fr Tn]=q {'ﬁ.’ Tr}

Iela TeTp

e =T
O, Qe 'QL{ ?- '.I";

(7w
o, Qg = # {T’gfr)

“”-”ﬂ‘”’(ﬂﬁf‘ ) (rr)

1 )

Maximum COP of the system |5 expressed by
(COP) .. — g—:
= R

@(%%") (w=)

T
The expression T IT ts the COP of Carmed refropenmoion working benween Tr & T

The axpressaan T";T L 5 ohe efficiency of Camor Reat angine wannmng heowesn T & Tr

5o, the moavwmiam C0F of wapour alsenpbion refizerotion mdy be written os
(COPY oy = (COP) ot * Mot




Ouestions for exercisefassignment:
Short questions

1 Dsfire Function of anshyser,

2. hignilion functions of ket mechangerwith VikRS.,

Long questions

3 DeveiheC0? of desl vepour sbsorpticn systan,
& baveper staoricn mfigeration pEeT, bateg cadling and refrigeration ke plecx 8% 0 WTpRTIES T
of 100 e, ATC amd -5C respartivaiy. Fag the madmem D0UP of B semmam.

REFEREMNCES:

. - i 0 king-of r. ign-
refrigeration-system/

= hitps:/facademylocus.com/cop-of-an-ideal-vapour-absorption-
refrigeration-system/



4.REFFRIGERETION EQUIPMENTS

A4.0REFRIGERANT COMPRESSORS:
4.1.0 Principle of working and constructional details of
reciprocating compressor:

Racipracamng omarasar 360 known B2 3 plston Cornpresor a8 podlye
displacemant device. it ons of the Mo wedely wed types of compressor In which gai I
compriessed by neciprocating moticn of & pistan. 1t Rsndles low rmass of gas bot kigh
jpressure rate. Buring the aparetion of racerocsting compresion It takes s [angs ameunt of
2ad from tha suction ling, It 15 than get compressed by the reciprocation moticn of platon
drtven by the crankshaft, and then it dschanpes the compressed gas to the dlscharge Brne.

Thare are twa typas of reclprocating compressors wre for @ genenal purpocs. Single ecting
rediprocating compresser snd doubls ScBng redpracsting COMErELLr. in Single-chng tyne,
e compresser opinder usually arrenged In the verticel position white In double acting the
corprassion opllnders arg normally arrenged In harizontal

Constrstiion and working of reciprocaling compnesse:

Sucten _rT_ Discharga
s —
. ——Discharge YVaha

Suction Valve——

Piston

Connecling rod

Crank

LrEChpli s i



Figure shows the lina drawing of the sirmplest form of 2 rediproceting compressor, |1 congists of a plsion, inlat-
Eurte walves, cylinder with §n SdequaEte cooing SrrengEment, onnecting rod snd crank. The pietand are fred
with pistan rings to svold gas leakage. Both vabves ere designed to quick and leakfree operation. The plstan b
conrached to crack throogh the connectisg rod, & prima mover {enging, o mioior] nens the crenkdhaft end 1t i
sonrecien I ponnsclng road. Thit Brrengemant ransias the rotstion af the Engine 14 Fresipracsnng mabon of
BiFie,

Thee winrking of s comginsiens 15 1ame a4 th compnesion stroks of tao-Swiks engne The working cyde of
the reciprocating simple redprocatlng comgresior & desirbad below,

L2 18 aeanamie the Corpreassr Sias when the platan 12 8t top of the cylmder, TOC [Top desd caatas) 0 i
pasticn, both the suction valve snd dischangs vatve 15 In & dosad position. When plston Barts to move
derwerwardd frorn TOC 10 the botbar alde of the: cylinder BOC [Battam dead center) the residusi gas |refngerant]
from the prewicus oyzle in the oyiinder gets sxpandead which reduce the pressuns Irside the olinader. AT the
sarna tirna, the suction vahee i opened and tha large amount of fresh gas & fiowed Into tha oyiindar. Tha fiow
weill coniinge el the pioton resdnes the Battam.

&1 B0 of stroke, the surtion vabve agam gets closed. Mow the pison roves from BDC to TDC [corgression
irside the cylinder eansecs the pressr e of The 100 of The discharge valve, the diaderge vahe gets opened and
+he comprassed gas | flow to the discharge Ine. For @ single acting redprocating comnpressar both sucton and
compressian strokos of corgpleted In one revolufion of the crankshaft

Redprocating comprassar L5ed to produce high-pressung gas output. Redproceting compreasor B mainly used
irthe refrigeration cyce i widely sed in off refineries, g plnelines, nytoral gas processing plants, chemizal
plamts, ate s absowsed in blovng of the plasne bote.

Principle of working and constructional details of Rotary compressor:

Fotary cormprassor b the type of posttve displacemant comgrassor. As the name SUggRsts. rotary compremor
prtduieay carrprenad fuld) rafrigarant by the roteny movernenty of Biaded of the movemant of acrestrie foll &
conmected 1o the motor sheft. Since the desrance wolure fior 3 rotary corprassor b negigible, s volurnetric
effickercy 3 igh compared to the reciprocaing sorgreior. Normaly the prime mover {motor] and the
EOMpraiar [ pratted ils & dingle oplindas with ro vEper space hetudsn carmpraiinr nd hall. 5a they ane
alsc s and ight. One of the ross Imgoriant faatures of the rotary compreseor i that 7 lacks the suction and
discharge valves 85 used on the redprocating compreston.

The ganersl congtruction of the rotary comprazsos has 3 olinder with an Intake ard diadhangs port, and K has a
roller Inside the cyfirder. The roffer rub against the inaide wall of The cylinder while it rotates The ficad
[refrigeramg) is got rapped benween the Soace betwesn ronor and oyirdar. The rapped fluid i then

get comprassad by dacreasing the samuler space batwesn the rotor snd oylinder. Tha process can
bie desrritved In four InSes medl ate slens.






1 irrecuction af Bud it Ehe compartmant hetaesn roller snd cplinder.
2 Sealing S suction port and epping the fusd insida the chamber,

3. Comprasdon of flud by decreesing the voluma of the dhambar.

1. Dlchar girg of Fegh-pressiurs fud through the dischar ge port.

Thare are mainly two types of rotary compressar
1 seaminasry Hads type FofEry COMBRatsar
1 Faotating blade Type rotary comgressor

The Fotany comnprasend (4 usaslly arangad 20 8 srgls unit, sornetimes it srranged Bo senad of the cofmaradsnt
With or without @n Interoooier

4.1.2 Centrifugal compressor:
Cantrifugal compressor working on Bamoull's fluid dynamic penopie. Bemoullls principle demwed
from ponsenvation of enengy. ln & oentrifugal compressar, an addional kinetic energy mparied io
Ehe fiLid by rotating impeler. Then ihis Kingte ensrgy gess converted imio pressuse energy A2
diffuser

i 2 centifugsl compresacr | bre impeler is cormected to 8 shaft diven by a1y mechanam. The

rolEtng impelier dras & rough the nlet 3 the center of the Fmpaller 2nd guides te 21 towands
the perghery. Dunng this movement, impellar increases fhe kinetic energy of air

A e peniphery, (e 8 s guded Frough 3 stalionary passage known 55 dFfsEer whe is
walncity lonefic enengy decreases. According to Bemoull's lee reducton in a velocity cause
increass in pressure of the fud, thet is lonatic energy & comarted INiD pressue enemy




4.1.3Important terms:
§ The following important 1erms @ frequently used in @F ComMpRSIors

& [nlet Pressure: it the absclete pressee of air ot the inlet of 2 compressor
a
; Discharge Pressure: | = ihe absolote pressare of 2 2 the oubiel of a compressar

e Cmvmﬂﬂurhmhwtﬁmmuufmmwhldbtm
ihe diEhargs prEmsuR 5 dwes mom insl prEERE.  Thereiore
hmrﬁunmﬂm_miy
10

11. Compressar capacily. € is Te volome of a0 delivered by 5 compressar 30 8 sepressad
2-:.L.I:-:l'rienrnnurrrvrrh.llmrt:.i:-urll'rme:rpu'ﬁna-:ﬂth'.l
1

13 Frew air delresry | is the achual volume delivered by & compressor when mdoced 1o the nomnal

temperatume ard pressune condifions. The capacity F o compressor s genersily given in termae
of free mir deswsny

14
15, Swept volume: it k= the volume of air sucked by the compressor dunng s suction Snoke.

15 WMean Efectve pressure |t 5 e raio | ing work done per oycie 1o ihe simke wolume of the
COITREEGT

4.2 CONDENSERS
4.2.1 Working principle and constructional details of air cooled condenser:

The worling principle of A Cooled Condsnser 4 to distriberte the exhaust steam from the steam

turbine straigiily to the straeen comdensers In sevaral s thiough ductieg At the sase time. the lange xal-
fiow fang Intake pir angd pavesn ower tha Tube bundles exiamady to carry gaay heat infube bundles. Ta
gahaust stasrn gradusily changsd to condensatas snd 13 soturmulated bn the condensits tenk through the
Bomom Fesders. Moneoeer, the vacuur of the whole Alr coolad condenser [ADT] covers by The air &vaouston
wyaien Forthis reascn, the steam burbing a0 sctvate emoothly and confinm povesr generation o Siciency
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4.2.2 Heat reajection ratio[HRR):
4.2.3 Cooling tower and Spray ponds:
Cooling water:

Concicicr the COCAPg TIWEr On Top of B Typdcal office wpe h..lllllﬂﬂ'. I!-CE'-EFTJHEIH.H'{IHE.I‘EE WETET,
Enownias “rondender wrter”, betwean tha chiflar in the besarwnt and the cooling tower on the roof
The chiller Bods Feat 1 the condanser watsr and the cooling tower poals il down by rejecong this into
the avmosphens. The Feat It rejfects b all the urvararted beat from the bullding ceused by the paople,
comgpubers, suriight, Bighting efc. 1 Mmust slio reject the heat genersted by the compressor of the dhiller.
The Conderdsr wibsr |BEe the pondansar of the chiller 31 round 32°C [H.E‘Flﬂ-ﬂﬂ ig =1 g [ L]
this up to tha cocling Tower, The sysem has been daslgned 5o that the condenter water lgaving the
oooiing bower and re-ertiring tha chifler condensar, must ba snound 27°C {BOUE"F] in onder to be sble o
pichup enough heat on it's med oycle.



pray Mozzles

Fill Packaging
Ihet 1-;|lr'-r|-.rln'gih'r-|11'-rr oW

rrbmd i e i @ S o b wh B ey

Filter
. Makeup Water
Condenser Water = Owerllow
Qutlet Drain
Spray pond:

A 3pray pond L8 & resensair b which warmed water (&g from 3 power plant) 1= cooled before reuss by
spraying the warm waner with sogzles into the cooler gir Cooiing takes place by sxchenge of heat with
the srmbiant gir, irrclng both conducing fect trengfer batwean the witer droplets and the
Yartounding s and Fuoaorapes Coaling (wiech provedes by S5e the greatat portion, typsciy BS b S,
of the Toeel Tociing). The prifmany pUFpose of spray pond design |3 ths (o ensure an adequats degree of
contact bebaeen the hot Infection water and the amblent alr, 20 2% 1o faciitate the procedss of hsat
Ir&nafar.

The spray pond (4 e predersssar B the natursl drafe cooiing fower, which 15 moch mors eMident snd

TEaEE L 55 Spale bt hiag a much Righar congtrucion Cost. & Spessy pond Tagutnes bebascn 15 a0d S0
Hirst Thee sreas of 8 cooling Dowes, However, 1ome Spray ponds sne sl Bn oae todey.

]




4.3 EVAPORATORS
4.3.1 Principle of working and constructional details of an evaporator:

The function of e syaporaion i 1 absorb the beat from the spece of surrounding madiuem wiich i 1o be
cooled by maang of refrigaration. The process of heat ramonal from the substence to be moled or refrigerstad
I dowee b th gvmporatie. The liguid refrigerant i vaporized insde the svsporator [coi or thell] in order ta
remowe heat from 2 fuid such as air, water 21 Evaporators are merufaciored in dfferent shapes, vypes and
Sepignit 10 Put 8 dhverse rature of cooling reguiremants. Thus, we have  variaty of typas of evaporators. such
a1 prire Lorfice Byped, firned fibe or extended worfscs tyne, shall and tube houid chillers, et

Construction:

The evaporstor a5 showm in the figese i the peet of the refrigeration systerm whers the refrigerant vaporizes &
It picks up hast. Heatad air 15 forcad throagh and past the firs and twbes of the evaporater, The heat from the
alr s picked up by the moffteg refrgersnt and (s caeried in the systam 1o the condenser. The evanorstor (8

coualiy instaled In housing uncer the dach paned.

= FEFRIGRANT FLOW

Working of Evaporator;

when the air condiioning system i wmed on, warm S from the passenger comparteeant i bioae
through the colls and fins of the sveporaior, The svaporator receives refriganant from the tharmostass
Sxpanaio vihe or orifios tube i low predare, cold stoemized louid A the cold refrigerint padess
through the svaporator coll, Rest maoves from the warm 2 Into the cooler refrigarant. When the llguld
rafrigerant receives anough haat, 3 change of rtae = from a low-pressere liguid into B low-Pressure
aper — taked place,

The thermostatic expension wabee or orffice tubse continually meters the precise amount of refrigeren
recessry o maintain opSmum heat transfar, which ensunes that all of the Bguid refrigerants will have
changed to o vapar by the tims i reached the susporatar outist. The vaporized refrigerant then
continues om To the Inlef [suction) side of the compressor.



4.3.XType of evaporator based on construction

£ D3E DD S pOraanT
1 Figte evapcrator

5 Finmedd fuihe suspraios
4 Shall e A GT
5. Tubs In tuba avaporsior

1. Bare tube evaporalor

Bare tubes svaporator: The bare fubs svaportor:s sne e up of copper fubing o deel pipes. The copper
T 2 used far small svansrsiers whers e refnerent ot Ehan Emmord 1 usad awhile the el pipes ahe
el with the targe euspOrstonT that wses ammonis & nefrperants. Tha eveporinr cormprises of several turns
of tubing and see Liesfly usad for Bouid chilling. in blast cooling and freeting gperitions, strmospheric sir flows

S hars e SvBERCPALT s The chillad B |2aangd 0 assd 10w SO0l 1S P Es

Wapir refrigerant 1o
suctiomn line |-|

— @}
d

1of i

o

-
Ny

— 4
Ligpeid refrigerant
fram expansion valve

Fig: Bare tube evaporator



Finmwed tube svaporaton

The Firvn &0 Eviporstodd e e Brps svasonitod s oovered with e Ard. When the Buld [aiF or watesr) o Be
Ehibad flowe pesr he bare Wb eyphoralon, kogs of ooing etz from the refrigersn] JOes Wwatlad Snda e
15 toss marfsce for treeafer of Reat from fuld fo refripenant. The fins on the finmed tube evaporator increases
sontect auif{sce ares wnd Mhire sdss heak trander rate Thus Boned svaporstors aré more efecths then bare

FUEE B3

Vapor refrigerants to
suction line

— =t T TP T J

— I L L
Liquid refriperants from
expanskon valve
Fig: Finned tube evaporator

Shell and ube heat exchanger design 2di|

There can be many vaniations on the shell and Tube desgn. Typicaliy, the ends of sach Tuks are
ponnached to plecvoms [pomatimes called water bones] through hofes in tubashests. The tubes mayba

SUEERE of bend bn the thana of a U, cafed Utekes.



U-mibe heal axchanger

ERTRE I [
“H"l 1l Al Pl
LT | ] ]

Log-gide
1
'" mlas %
10 bl - |— ) ke
we ke Ll ol | ehalizics b wim

ot ol

ir rasclaer power plents called pragruriped wter repctor. large hast exchangers lied pasm
PErETELLrE s Bwe-pliaes dhell-and-bibe heat sxchangers which typically hive L-tubes. They s 1589
fi bl wemter recycled from & surface condenser IRGD steam todrive 3 turbing o produce power. Most

shall-and-tuba heat axchargers sre sfther 1, 2. or 4 pass designs on the tube gde. This refers to tha
Frarrbear 68 Himed the Flild i the ubsd padass thraugh the fuld in the shell. in & @ngls pads Fsst

gechgngen, the Suld goes i one end of sach ks and out the other

Stralght-tube heat agchanger *;;;l;a

o poss be-sdde)
Sl toe b adle o ll # Fiewl
il s

t 1" " ]

LTI Irn
Hwd i u Honed et

surface condercers i power et are often 1-pass seratght-tubhae hast suchargers [tae wrfacs
condesser for dagram). Two and four pass designs are comenon because the fluld can ermer and it on
this sarme 51de. This malms constnacSon much grpher



LTI 1)

Straight-tube heat axchanger ;4.0 (e
(e pass mise.slde) “‘lf_'l ) I

TLae sheEt iz nw il

M d o

Thara are often bafilas directng flow through the sl Side 5o the fiuld does not teke & short cut
through the shell side ladving ineffecmie bow fow ulomes, Thede bhe gendraly sttached 1 the tibe
bundle rather then the shell In ceder that the bundis 2 571 remiovable for mamienance.

Courterrurrent haat exchangers ane rost efficlent becsuss they alow the highest log mesn
temparstura diffgrance batwaen the hot and cold sresme. Many corpanies howsar donot use two
peas Fieat gechangars with & u-tube hacauss they can break asaly in s3di0en 1o balfg More sapesave 1o
bt Dften muitiple hegt sxdhanpers cn be used 1o simuizne the courmerourrent flpw of 2 sngle large

wxchargar.



Ouestions for exercise fassignment:
Short questions
Lwhat is funeson of compressar.
1 ention industriad uses of compreseor,
L ‘what it function of condenger,
£ wihar s funcion of svaporston.
E What i funciion of spray pord

Long guestions

1 iy explain working of Redprocating sir comgiressor,
2 mrjefly sxplsin working of finned type ecvaporator.

REFERENCES:
= .mecholic reci ting-co

. ailand, gir-cooled-condenser
*  hiips://www.pharmaguideline.com/2007/02/prindiple -construction-

W -uses-merts-demerits-of-c ator himl



5.0 REFRIGERANT FLOW CONTROLS, REFRIGERANTS &
APPLICATION OF REFRIGERANTS
5.1 EXPANSON VALVES

5.1.1 Capillary Tube:
& capiliary tube 15 & kong, woend-up copper Tulss with a By openirg that recefves hot, high-prassurs
Ny d rafrgeran

SwEpOTE e

Sapour relmgsrer] cul
k3 CormprEsEar
Straine o onvechonal
WL kne or

hubing of karge diemnede

tfraim the tondendsr. This srmall operning holds high pressure on ane gidé of the tube hd |ow preddurs
o The oo posite side. The friction from the walls of the tube regidiy reduces the pressure of The
rafrigarant fiowing through It

15 Inctailed on the puction line, & fifter-drier s sormetimes fithed before the tube to remove dirt or
rnoishur g from the refrigerant.

This device 15 simmge. and does NOT Fave By MOvIRg Parts and LESTS |onger. E0¢ USing This dawce, The
amgurt of refrigerant inthe pysterm rmust be propedy calibrated ot the Tactory level.

%.1.2 Automatic expansion valve:

Autoenatic Bsneedion Valve regulanes the flow of refnigerant from the liguid ling mo the
waperaior by wing @ presiure-actuated diaphragr, It malntaing @ cometant precoure In tha

EvADr L.
These types of expansion velves comsist of B needie with & 5237 and 3 presoure Bellows or

diaphragm with g torglon $pring capaibis of sdjustment. Opsrated by evaporator pradsure thalr
chief Sssdeartage 5 their relamvaly poor efficiency cormparsd with ofher types.



- ADJUSTMENT SCREW

ADJUSTMENT SPRING
DIAPHRAGM

PUSH ROD

~ NEEDLE AND SEAT

=+ LIQUID AND
VAPOR OUT

Constant preszurs In the evaporstor aiso requines o constant rate of vaporization, which Im furn calis
for maere theaftling of the Bausd Thers 1s shea the das per of Bquid Baing Slowed i return B tha
oompressor when the load falls below a cartaln level

The sathack i that 1t 1x rot effident if the load flucheates, thus this typs is not sustablae In air
perdinianing 22 the load fluctustas & ket duffeg 115 SperEmon. it 2 =ad prnciaslly i wmal aaumpment
with congtent loads, such as domestic storage cabinets and frespers.

5.1.2 Thermostatic expansion valve:
ﬁﬂ'ﬂmmmm-ﬂ!uuam than ool s the Aot Mrdnganrﬁum:llmm
gvaporator and i Intendad to reguiate the muparnast of the vapor leeving the eveporstor. Although
often described 84 § “Hhermastane” vabe, in emansion vabee dses nat regulste Erpersture; the
tamperature of the Svaporsion will vary with the SVsporsnos pressun

These typed of exnandlon yafesd 5re populss dos i their simpllety srd Saiskdty, snd thar
retatively pood semsttnity and soouracy Im reguiation. The lerge cholkce of sxpansicn vabie sires and
bl charges maans the capadty and temperature anges sre wary good. The disadventage of TEV: Iz
the neceety for ralamively high sanedeating. which seals the hast brarefar sres From the
SUEDOIFHoN RO



T TRV mrves te mivTeT 3 HeaE leve of supsrsaing imrEs the evaporme unee @ mendTers oy
aSuating S rain Bow of refrigeest in nosporae 1o B reaporstor leed, Thiz i sachinard Sy memiresa
it eh vl bl FausnE. which cemaer e tha teTsa e tuee Barlane aed aPur tha svasseanst. Te b akle ws
OToere U prasserss before ane aftar the avsporaor, the TEY has 0 be ombingd with snoder davica, 3
it The difrercs: it presers botwesen the wsherstion prescers of svaporstion and the pressurs af the bulh s
belznoed sroez o merirang ety t Faed of the o, They moveret of S merbrerw ol the
posizize of & radche G MAreE ) mass Beey of selv pirses e ng U BvEoorenat.

5.2 REFRIGERANTS:
5.2.1 Classifications of refrigerants:

The refrigarents sre deiafed == follows:
= Primary rafrigerants
& Saoondany refngerants



& Primary refrigerants:
Frimary refrigarants are thass warking mediims or hest carries which Srectly tske part In
e refrigeration systen and cool the cubstance by the shsorpeion of katent hast,
#.5. Ammorig, Corbor dicods, Suiphur digwde, &rthyl chlondls, Mrtiyisne chionds, Eoiy
chlovica and Fren grown sl
The Prinany refrigerants sre grovped beloa:

1] Hatp-Larton compounds:

i This group @ included refrigerants which contaleg ona or more of three halogens, chloring @nd
Ericemine snd they ke sold in the market undar the mbmes 81 Fredn, Génatros, motron and Sraton. Sinee
the refrigerests befonging 1o this groun have cutstanding mems over the other group's refrigersnts.
therafiore thay find wide field of appifcation In domestis, commardal and indizerial purpess.

The hist of the hala-carban refrigerants cormmandy Lbed 14 givin below.

A0 -— Carbon retra chiorise (CC,)

AZ3 - Tri=chioro monofivoro mathana [CC0F]

A3 — Oi-chiors difliors methans [COR)

13 — Ordorori fiporometinene (00

A33 - P=chloro mono=-Aucro mathans [CHC:F)

A2 — dione chloes dfluoro methans [TR0F;)

R30-- Msthylens Chionds (TH:Ch]

R&0 - Chioromethars (CHC)

RA00— Bt chinrige ]

R113— Trichiorn Triflugnn ethare (CRC)

AL = Tetra- floirs dichioroethane [CF O]

RA%2 — 0 Suorpethans (CoH# )

e} Azectropes

¥ 8 & = & & ¥ @ =8 =5 & =

Tha rafrigarants befonging to this group conslsts of mixture of different substances. Thess subsances

£arnal ke anarsted |AlD componanls by Amlenss. They podded fued thermadynimic progertas sad
da ot undergo @y sepeTation with changes In temnperature @l presare. An sTetrope behees e

smpde subslance.

Felmpie- B-500. it contaird 73.8% of B-17 & 78 7% of =153,

(5] Hydrocarbors:

Bt of thee refrigarents of this groun Sre ofgenic compounds. Segeral FySrncarhons sre Lised
saccesshuliy Im cormrnencial and Inckstrial irstallation, Most of them possess sattsfactony thermadynarmi
proparties kot sre highly inflammable. Sorme of the important refrigerents of this group ane-

" RED - hawthare [CH)
. RL70— Ethane (CiHs]
. R2%0 - Propane [Ty



L] ARG ~ Buisne [Caba]
ABOL — Pentare [T
] imarpanic Compocred

Bafore the Introduction of Fydrocarben groug: thece refrigarants vasne most corrnonly umed for ol
purmasss The Impartard refrigerssts of 1 group sre:

RTI7 —ammonia [N

ATIE = Water (=D

AT25 ~ dir |Mbaure of Oy, Ne 00

A7a4 —Carban T Cadde (00y)

A7E = Sulphasr diosfide (50

(¥} Linsoturated Orpomic Compourd.

Thae rafrigaraaty hebanged 1 this groun aooso atmlens or peopylene 2o thad ronaitusnts They are

R1130— Trichionoethyiens (CAHIL)
A1130 - Dichloroethylena (Ol
1180 ~ Fifrylene [CaH,)

R1Z7E— Progyiene {THg)

» Secondary refrigerants:
Secongary refrigersns are rose droulsprg subsiancss whnich firs cocied with the kelg of The primary
refrigerants and wre then empioyed for coolng purpose. @ g Am, solid covbon dhawde atc These
refrigerants cool submtancas by shoorpticon of thelr senalbls heat

5.2.2 Desirable properties :
(1) Loww specific violumg of wapoar
{1} Lo 2pecific heat
[ High thersral condurmramy
[P} Lors wiscosty
{vh High slartricsl insulsnon{l] Exse of keakape iaeaton
{1} Anvalabilitty and kow cost
1} Enze of andbng
[} High CO@
v Low porever corgumgtion par tonne of refrigeration
[} Loy pressune ratia srd presoure fferarce

5.2.3 Designation of refrigerant:

Dedigruton of Aefrigersnt ane followed by certain nemersls &g, B-11, F-12, B-22 Saturated
Frydrocaron Befrigerent - The chemical formula The designation of the refngerant i < A- {mel) r=l] g
Wharg nipag = Im=7 m = Ruvber of carbon atome. B = Number of ydrogen gtoes, F o= Numiber of
fuorine atoms, q = Mumber of thlorne stamd.

Unsatorated hydrocarbon Refrigerant - The dhemical formada The designation of the refrigerantis: A- 1
{m=1} [ mee 1) pWWerg nepeq = 2m Incrganic Aefrigerant - B TO0= molaoular WY



5.2.4. Thermodynamic Properties:
{1} Lovw Bl poirt
{it} Levy freemrg podt
[m) Posiive pressures [but not veny high) In condenser and Svaporator,
[fv High saburatins bmperatune
{ v High Estent Fiz gt of vapoLFizaton

5.2.5 Chemical Properties:

b Mooty

{1} Mo flamrabis and non-axgioche

[H1} Fon-torroshsnsds

{h} Chermical Stakdity in rescing

i} M effect on tha qualtty of stored [Tood and other] prodacts
0. Physcal Propeities.

(1) Livay specHic woiume of wapoar

[} Lovay epenctfic Ramak

[Wi} High Ehermal condcmaty

W) Loy WIS oSty

fwl High ehectrical iredatan

5.2.6 Commonly used refrigerants

R-11, Trichloro-monocfluoro-methane{CCI3F)rme n-11 1 & syrhetic chermiea
productwhick can be usad 35 @ refrigerant | & stable, non-fammable and nos-toedc. 1t corgidarad 1o
b fow pressure reffigerant F-11 i safest deaning soheents thet can be wed for this purpose. The
oylinder sobowr code for B-11 b5 orengs.

R-12, Dichloro-difluoro-methane(CCI2F2)me 8-12 15 3 vary populsr refrigersnt. itls
& colareis, slrnadt adorlass liguld with Bolling pairt -I5°C af stmbdphenc presiure. 1E I & Rof-towe,
ROT-0OFTaSIvE, nor-Imetng and nor-flammabis The refrigerant 15 avalabie & variaty of cylmder sizes
and tha cylinder colour coda [5 whits,

R-22, Monochloro-difluoro-methane{CHCIF2)ithe 7-22 1 2 man-made refrgerant
deveioned for refrparstion iretallations thet resd & low evEporaing tempensture, &4 in fasn fressing
wnlts which rainteing 3 terpenature of -29%C fo-80%C. B ke a0 beern successhially used in alr
ponditioning unis snd in housshalds refrigerstors | The leaks msy bedetected with & soan solubon, &
Filide toech o slectronic lzek detacior. The opitnder oolour code for B-21 is green,

R-134a, Tetrafluoro-ethane{CF3CH2F): e A-1343 i corsidered 1o be the most
preferied substibme for refrigensat A-12. 18 boding poirts 14 -26%C which |5 guite clase to theboling
point of R-12 which 15 -29%C 3t strodphenc pressure. It has lower suction pradsursend lange suction
wepour volume. Since the mofecules of A-134a are cmaller than B-12, therefore 3 very mensithe leak
detactonis wiad for 1o deusst leaid,



R-717{Ammonia): e A-717. Le ammonla (NH3), 1s one of the oldest and mest widely used of
8l the rafrigerarss &3 grestes appllcation i found In |inge and comwmardal raciaraesting Lornpresslon
gysasm whers high toicly i secondan:. i 12 slso widely wied in stsorpSon systams. 1T 18 & chersical
compound of nitrogen and hydrogen under ordinery conditions. It & a coloriess ges. M boding point 51
atmcsphéric prestire |5 -33%C The |ow ballng poirt makes It pasable ts hye refrigeration &t
temperaiure below 0P without LSing presours

5.2.7 Substitute for CFC:
» Substitutes for CFCs m electromes: carbon dioxide

« Substitates for CFCs foam-blowing: water, carbon dicside, bvdrocarbons,
HCFCs

= Bubstitutes for CFCs m refri 1on and air-ooaditioning HCFCs mitially,
bvdroflscrocarbons (HFCs), Ivdrocarbons, and anmmonia

5.3 Applications of refrigeration

5.3.1 Cold storage:
Cicdd storage s @ facdty that primarily stores food (tems that are shor-lved and highly
likely to gt spoit under nommal conditions. These oy Include frusts, vegetables, Soh,
reast #te. Thits fisad flams gre stnsed under sntimiem Erpervhesprimanty ow] and
v erninonenent 35 regquined for ndhidual Hams.
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5.3.2 Diary refrigeration:

storage of milk and milk prodacts requires madntaining low tempsranars in the oold storages
depending on the type of product to be stoned. @.g. milk i stored 8t aroend 3-2 o0 while koe-
v |4 mored B -50 80 temperanre.



Hot body

Refrigeration

Work input
System

Cold Body

5.3.3 Ice plant:
This nesoonts: will rmaios you farmdiar with how Big-sized ice plates” are manufisctunsd. This ce-
riaking procass Involves est trensfer/edracon dom the water with the help of basi
refrigarasion technigoes. This fon plant usas 'bring” and "dmmonia’ as refrigerants, and working
mrdlim afernatively.
Thee funition of &n e plant or foe factony i tomwake or form ke in large quanities and In large slzes. The:
ica-malking process Is guite similar to the one wa obsense In a domastic refrigarator. The only @ffarence
122 in the ie-raking mags jn ths frester sompariment, the Iry \with WEler WhEn It Coeed in camieet
with the vary low-temnperaiune ernironmant becoenes ice but in an loe plsnt wihich 15 & hugs commerdal
factory, it uces separahe |om Makcng or ice freazing decurts. The cold i praduced 1 one cirosit using 3
VEROF LOPRDFESSIoR rafriparanon oycle snd 1 12 iransferred 10 the water cans by aroilher Szt by
seconcany refigerants.

= AEmemia: s the primary refigerant that takes haat from: brine and ghegs | to the primany
girende This smmanis changss phase wiile moving in e ciroat

= Bring- it s the secondany refrigenant that taies heet from the weter end produces e, Brins can
b of aither Med or Callz



ioe plantis 3 blg s dornestic refripargtor fragger. The worleng prindple of loa migking |5 the sems a5
thart of the domertic refigeratar but the ce making 1 dore by teidng heat from waber 1sting o brine
sabution and this vweates mow gets corverted mto o

C.3.4 Water cooler:

Thie wirkdng principle of the weter cooler i Biaded une The EDOUF oemprachen refgaration
cyche. The refrigerant i compressed by the comprassor and i daihvened 1o the (oraensar wihich is
cocked by & fan. The high predscre liquid sfer being cooled by & canderser i cofiacted in & recelver
froem where It goes 1o the sspension wale. The expendion valve Tekss the required guantity of the
refriperant depencing upan the load on the svapontor,

B e refigersnt pessed through the sxpansion valve. it teeparatiee falls dows conalderably jup o=
10°C). e pressura sleo falls down, Than this Bquid refrigersnt passes through the meporstor oo,
which surround the witer tank [water mey be @iored In Tt} The Bguld refrigerant In the Colls absorks =5
Ignent hest from the waier, lesnving moooled.

The lizpuied refrigarsn gs it Mons Hirough She evanarmlor Lol B aoern e it vaioor and by the tman
leaves the calis, @ 13 sbmest corverted Inta dry vanour, Thiz vapaur & B2ain compressed through the
compreesor, Thes wisy this cycle & repested agals and again. Tha cocked water may ke dralred out and
the fresk water may ba added to the fank for cooling.
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5.3.5 Frost free refrigeretor:

Owing Bo The new-sge techrology, § frost-fres fridgs offers an even dutribioton of ool &

withén the refriperstor by means of Secric fame Since this techrology prevents the
Tormation of ice, o defresting is resessany.

i w cifferent warient of this technology. the refrigerator comes with three crodal parts =3
nrner, & heamng ool And & IEMEOErsurs SR,

afioar every six hours or thareabouts, the Tmar tuers the haating coil on which i wrapped among the
fraeper ooile. The hesber meite the ioe frosied on 1 snd SfEr s certain leved of hesl, the emparaure
SEFED sEnses the o inTemperatune and wwrns off the haater. This method. however, conepmas morg
g and pios affects the food stored Irmide the refrigerstor.

Single door frost-free redrigerators ane reme to coma iy e thes tednglogy |5 mone suied for
doubbe door refigerators, which are Ideal for bigger Famies.

Diue to the frost-free refrigerstion feature, only B selacted |controfied) portion of air emenating
from the frescer eades It to the refrigarator.

Thers are several sdvartages of buying froet-frea refrigeeaton

Cunmmers don'n have 1o manuslly defrast the fros bulid-un in Fot-ires fridges. Thus, over
e the powsr consumgtion will not Ircressa.

Bermmg o the frost-free refrigeration, 1t i rmuch essier to s the faod packaging. Furthermiore,
the frozen food dio Mot Stick Together,

Due to congtant sir croukstion in frost-free refrigarsions, the probability of egperiencing bad
oo In the fridge remains les

SR CER Mianage the Iemperaiure bemiar in g frost-free refngeraton,



Questions for exercise fassignment:
Short questions
1.What |s the colour code of ofinder for R-11
2.What [z tha chasvacal nama of B-22.
Awhat i function of lee Plent.

i 'whhat Is funchion of water cogler
& Wwhat 14 funceion of cold storage.

Long questions

1. Brigfy auplain sbout corenonly used refrigerant.
I Briefiy sxplain working of froct fres refrigerator,

B

Camp iemnca
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6.0 PSYCHOMETRICS AND COMFORT AIR CONDITIONING SYSTEM

6.1 Psychometrics terms
Prychromatry it the sclence of rtudylng tharmodynsmic properBes of mialet air and the uns of thase 1o
arahyre hurnid sl (omin ors 2nd procasas:

Air condmioning procsssss can be detarmined with pygchrametne charts snd follier Sagrama Comman
propertes inThe Chars moludes

= dry-bulbtemparature
o weldb ternper sture
& ralative humidity [RH|
= hymidioy ratip
w  Epadfic wolure
= dew poinl fempeTanre
- -H'ﬂ'ﬂpr
WATTh AT leass fwnd known properes it 1S podsible 10 charsctenne the air in the intersection of the

property lres - the siate-point. 'With the Irsersection point located on the chan or diagram other
propertios coan b rasd directhy

Doy-Bullh Temperatre, ety raferred 1o @5 the air temparatare, 15 the @ progssTy That Is mas
commanhy used. PFecphe refiering to air ternpershene normaliy refirring to Dry Eudh Terperature.

Cry-Euilh Temparatung - Ty - can e meansred by using @ normal tharmometer, With Dry-Bulb
Terrper slure the sentbie Fast tortent in the ir can be determined slong the Batiom S of e
pechrametric chart. Tha vernesl bres stending upseand from this gs are constent-tamperatuns s,

Wel-Bulb Temperature - Tos
Wet-Bulh TEmperstune |4 sssiited With e moine contest of the air.

‘Wit Bullb Temparature can be meesured with a thermometar thet has the bulb covered with & water-
rratssened bandags with air Roving dwer the tharmamanss,

Wiet-Bulb Termperstures are always iowes thsn dry bullh temperatures with ks thamn 100% rel st
Fuirmidimy i the s The Wet-Bulb Temparsturs snd the Bry-Bulb Temperstors wilf be (dentical with
1008 relathe Frurridity in the air (the air ks 2t tha satungtion ling)

On the chart, the Wet-Bulh Ternperatune lines shopes & litte upwerd 1o the |2ft, and the termpersture =
read st the mturation ine.

Belatve HumidiTy - RH
Belative Humiditg i the rano of the mess of water vapor consents in e umid aiF - M- 10 The
mainrm poasliobs mass of VEPpor - Muss - 3t the sctual precsurs and temperature: Relethe humidng

8r Blda ke expressed 83 the ratio of water vipor prssure - By, 10 the walsr vapor pressure of saturated
B FTINE SIS TEFPRTEILNE - B,

Beiame humidTy 12 expessad &5 & perianlage



The molsture-hiolding capacity of Sir increases with & temparatiure. in pracice the relatve hurmadity wall
iredicate the molstore leyel of the i comparad te the masdem mosiune-hobding capacity of 2ir 2t

Efuraton.

Moie | The melsure holding capadty of s Incresses drasnatically with temesratura! - Importeet for
drying procesoes.

The relatiee husidity Bnes in the peychrometric chart @8 curved Imes That move upswands 1o the right
That [inst represanting cateratad air where the nelathne kumsidity « Sl 1009 - 1o the uppermost cured

lire I the chisrt.

Dew Point Tempeiaiure - Tu
Dew Point Iz the ternparature at which water vapor starts to condense in the sir « the temperatune ot
which air becomas complessly saturated. Abhove Thds Temperallre e MolsTure SLays in The air.

The Desi Pairt Ternpesabune 2o be rabd In the paydhr ormetrle dhares by follseing the honssetl Ine
fror the slate-poimt to the sebarstion ling. The Dew Point Temperaturs & representsd slong the 100%
ralgtioa hurmidity Bne,

specific Volume of Humid AT -v

Specific Violume repressrts the space ocrugled by 3 ust welght of dry air [#49, m" gl Specific
volurne i indicated slong the bottom axiz of the peychromatric chart with the constant-oiumg ines
darting upwird to the lef

thalpy - b
Emthalpy ks the maasune of the total thermal ensrgy in air,

Ersrgy contant is exprased 35 energy per usitwaight of 2 | Bl 2ge.

Enthalpy b the poychrommetnc chart can r2ad from where the apprognas wet-bulb bne crosses the
diagorsd seale shove the saturation curve.

Lur with the same amount of energy Mgy efther be drier hotter air (higher sensible hast) or cooler
mgister 3lr (higher lasers heat]

6.2 Adiabatic saturation of air by evapouration of water:

i chabatic sabuirstory Evaporate coaling we et i cooling of the air 24 sandrile Fat |4 used as |rtent
Fexat of vApOrEEon 10 Seaporate the rrolerure 21 the grain kernel surface Thiz molsture 1 repsmed by
the moving alr, Thic transfar & dos to differences in vapowr precsune betwean tha grain and the dnfing
air. The wapcur pressurs in the: grair densndd on grain mblstuce contsnt Snd temparahme

i effiact then, o s drnulteneous hest and mass transfer In The drdng process. Haat ransfer Im the
drying opsration will poour through the fiow of hest & 8 mault of cormection, conduction o radiation
o, in some cedes a4 reelt of 8 comhination of sny of thess a¥eres

Miass tranicfer on the cther hand, depends on two mechandsd: the movement of moistune intemally
within the produrt which is 2 function of i infamal physoal hature nd it molstune content: snd the
rrgueemant of wister wapour from the surface a5 & result of eatemal condltions of temperature, air
Framidey and Sow, ares of eposed surface, snd sir pressires in 0 dinging aperation efther of these



rechancima may be a Rmitng factar on the rate of drying although they are proceeding smultaneously
throughout the drying opse.

6.3 Psychometeric chart and uses:

& paychromnairic chart presents physical snd thermal properties of molst #r s @ graphicad form, o be
wery hfipful in troubleshootirg and Snding salufons i gresrhouse o Iivestock building ernironrnental
proivsrs. Understareing poyvchrometrie chaets can healp you dosines emdranmental contral conmeepts,
wach s winy haated 3ir can Frold mone mpisture or. conversely. Bow aliowing rmoist air bo cool will resalt
ir condensation, This Eact shest eaplains how charactaristics of molst alr are sed n & piychrometric
chert Thee exariples sne weed 1o (lhustrate typdcel chart use and Irterpeatation. Properties of rodst gir
e &gl ained In tha Definitions Sicedor for pour refarence doring the following dsoussiors.
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6.4 Psychometric processes:

6.4.1 Sensible cooling and heating

The coaling of sir wishowt sy changs iIn s speofic huridiny, i known 25 seraibie cooilng. ILet v &t
temparaturyg rd, pesses over o cooding coll of tempenatura td3 a5 shown in Fig, 1E (2], ey be noted

thist whe erripebrarire of S |Eaving The socbing call 14] il Be frale BAR 1AL The procasd of senable
cocding, on the peychrometrc chart, 15 showm by @ horlzonial Bne 1-1 extending from rght 1o left as

shown in Fig



Th heating of air, without amy-change in 115 specilc hurmidiy, 1 kidwn 82 sendile heating. Lot 3o 51
terparatura td, passes dvar 3 heatng coll of temperature td3. as shown InSlg. 15 (a), t may ba noted
that the temperstire of air leaving the hesting coil [122) will be s than 133, The praceds of sensibie
Feating, on the peychroenatnic chart, |5 shown by @ horizomtal Bne 1-2 exterding from left to nght as
shown bn Fg. 15 [b]. The point 3 represents the urface temperasture of the heating coll, Tha heat
shasrinad by the air during sensible hasming mey b optained fram the prychromerric chart by the
enthelpy cifference (ha - hl) as shown in g 1508 1t eay be roted that the specfic humidsy during
tha sansibis haating rermaing coratant {Le W1 =W32)

The dry bulb temnperabure inereases from 1 0012 and relemve hurmidity reduess fram 01, 1o 0283
shown In Flg. . The aengant of hast sddsd duning seneble heating may akio b2 citained from the
ritlation

Tirwi mideid, - =
-l'PH‘--EHI'I- I‘ﬂ'_.u-_iﬂj
- i, # 'i-—'ﬂ- « Rl iy iy = Ll

umr—h“ '!#Jllﬂhﬂh'qnmrh-k—_]ﬂ“*‘u--l_m
w0 ReE added, gom LOED AR = i) KM

6.4.2 Cooling and Dehumidification:
# prhrometric progeis that Invohes the renoval ofwater from the o a5 the air tempareture falls
bveloray thie dwi- poirit benperatune.

6.4.3 Heating and Humidification:

B hrorate PRl Bt IRuohies the dmultsn oud Mifesds i both the &y bulb mrperanee s
humidmyratio of the 2



<2

6.4.4 Adiabatic cooling with humidification:
i tha nama implias, during this process, the alr tanperature drops and s homidiny Increases, This
process 4 therwn in Big 388 &s chinwn in the figure, this can be schssved by speaying cool wates in
the @i sream. The termperatene of water should be lower thae the dry-bulb tempargtore of 2o bt
Fighar thar It dew-point bemparatuns to pvoild condensstion rrmn r_qj'J.

6.4.5 Total heating of a cooling process:

This piroceds can be schieved by using & hygroscopic matensl, which shaorbs or adsarhs the witer vapar
from the mofsture. o this process (5 thermally iselated, then the snthalpy of alr renaing constant. 25 &
rasit the tempentre of air increates 25 15 molsbure content decreases 25 Shown In Fig., This
Fygrosoopic mansnal csn be 5 solid o 3 Bquid. in genersl, the shsorption of water by the Fygroscopic
raaterial 15 an ewotharmiis Feaction, 3 a result heas 5 relessed during this process, which i trangfemed
to adr and tha enthalpy of sk Incresses.

LR ] o
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6.4.6 SHF{Sensible Heat Factor):

&g g matter of fact, the haat sdded during o poychomatric process may be oplit up Into sencble hast
and latant ket The retio of the® sensible heal 10 the 1001 FBeat 15 rown a8 Tergifte Hest
Fachor(betafly writian as 557 jor sensibla heat rasafSdefly wiitien a5 SHR). Mihamatically
THF=tanslble Faat Tots) hasb=S0 Sm=L

Whena SHw Sansine est

LH= Latent heat

BPF(Bypass Factor):

Bypats Factor 5 part of the total sir through the oil which fails bo come into contsc with the surface
of thex copding coll, Apparatus Dew Point |A0F) |5 the effectve surfais termperaturs of the cooling codl.
Tha Inabilfty of 8 coll to cool or heat the sir to s lemparatune 15 Indicated by a factor called by-pass
fzter (B of Coil Bypass Factor. This raksiey s e v the coll inefiiceney and some amount of air et
Erpasaing the cok withoust getting a¥ected by 1t

6.4.7 Adiabatic mixing:

Mixing of air sbreams at differend sistes is commonly encourdened in many processes,
inchedirg in & conditoning. Dependirg upon the siste of ihe individual streams, the meng
process can take place with or without condensaton of mostiure.

i} Without condensation: Figure shows an adiabatio micing of two moist air sireams during
which no condensation of rmaisiure takes place. As shown 0 the figure, when tao air
sreams 3 siate ponis 1 and 2 mix. the resuling medure conditon 3 can be obtained from
rmass and enengy balance.

Froen the mass balamte of dey air Brd water vapor:

from  energy  balance

Ly R T | |

fro rmass balance of water vapour

g R el T ] S, )

substituting valee of m3 from eguation (1) and In egquation(z],
umm—qmmm—:ﬂwa

Or rrgthg-mlh3=mh3-mzh2

milfhi-hSj=mzha-k2)

Therefiore MLm= h3-hZ MV Thl-h3] . i e ()

Similarly pubctmating the valusal m3 from equatian (1) in eguation {3], we hree

LT T R T P T — v}

B from squation (k] snd (v

prilyima={hS-h 2/ Thi-ha)={ WS- W2 W L-Wa] _____[v)

6.8 Effective temperature and comfort chart:
Camdort charts are the pracicel spodceton of concept of effective tTerpersiure. This dhart i the result

off research made or differers deds of people subfected 1o wide renge of emvironmental tempensturi,
relative hurmiding snd &ir mavesnent by ASHRAE | Amencen Soclaty of heating Refrigeranion snd Sir

tongdition|ng Engingers)

Tha DET 15 taken a5 sbectess srd WET a5 ordingts. Tha nelative Bumidivy lines are repiomad from
pychromaetric chart. SatisBcally prepared grapks corresponding 0 suemmet and winfer saison she alao
supenmgased. The char i prenersd showing percernags of people fesling nomiart 5t different affeche
TR EIUTRE



From comfort chart, enginesrs find the affesie temperatune for 8 point cof nesponding to & partoulsr
DT WET 2rd RH_ Mew thare are several combirations of 1zmperatures and husniotty that will hewe the
rarng affective temparatuns ard will ghve e sare foeling of corfort and warmih

T chiart thias aflows snginesrs So chodse mast acoramical Foom conditions from a zore of suitable
somfart condtiond for surmener Brel winter.

Effective temperature chart:

CharT shoms vartation in effectie temperamure with different alr welnomias, The chert cen be read for
exwrnpde. tha strnospheric condions of 20°C DET and 15°0 WET correspond to sbout 21°C with
rsrmirally snll sir [vslormmy & mymin] snd s shoe 170 82 bn sirvabaciy of 730 mymir. The same
effective temperaiure mesns same fesliing of waren, but not the same comdorn



Ouestions for exercise/assignment;
Short questions

L Defire araldification.

1.Defire Biypass Facior.

5.Defires SHE.

4 Defire due point depression.

= Ciafing relathe Fumidsy

Long questions

1. Briefhy explain pdtsbatic mlting of Two alr sreams.
2 Briafy explain about cosling 30d dehuridification.

REFEREMCES:
= https:f/www.engineeringtoolbox.com/psychrometric-terms-
d 239.html

= https:f/www.ques10.com/p /35752 fwhat-is-an-effective-
temperature-explain-briefly-
1/#:~text=Effectiveds20temperature®20chart%3A, velocity3200
%202 109%20m%2 Fmin.



7.0 AIR CONDITIONING S5YSTEM

7.1 Factors affecting air conditioning system

(8] Tesmperaturs,

b} Py,

i) Py clsaniiness, and

i) air modon

(&} Temperature:

The coitred of Iemperaiune 5 Pecedsany in 2l condmoning. Bven though the outdoor maeTaiLre i
wErying, the indecr tsmperaturs b s misissd 15 e sonarsnt wiich i the desinsd enncition. The heet
rrary be sther ramoved of added to the cordioned mmace deperding upon the surrourding conditions.
Tha perpon many feel comiortalis whan the tenparature i 20°C and relathe homidity s 505

(k) Mumiclity:
Henidity tontrol misns an Increace or & decnesss In molsfure content indde the space 5o be alr:
ponditipned. | b nacesaeny ot ondy for Rusige comfiort but a0 1o Increase The working caosbliy, in
summier, the reliative Murnddty shoutd be 60% and Imwinser 1E should 1t shauld be 40%

{cl Purity) Cleandmens:

i 15 ona.of the mort mportest fectors which sfiect the air conditioning. In sddition To the comired of
tempansturs and husidity for fean comiont, It 5 necassary o desn ak, e, tomake the indoor ar
frese from dist, dirt, B eclar. s necessany et propss fittrtion and purificstion of sr should be dore
sl B suppdy oF g fras from dust and S8t should be made in sr-condtioned space

i) Adr Motine:
dur promian af proper oo et of sr 12 slse s ferer affermng the bumas comfore, i order w rrainmn

onstant temperstene throughout the condiioned space, 8 Aeceteany that thene should be egual
diriribation of conaitloned air In the Space. The alr rovament s malntsined ot the destrable valocty of

atout B my'min using speeopriate distibution systeen, grils atc



7.2Equipments used in an air-conditioning:

Fofipwing are the main squipment or parts used in an @i conditioning pystenT

L
.

L
&
5

&

Circuation fan: The madn function of this fan iz to mowve alr fo and From Bha room.

A eownulithoning urt- i 3w, which candises of ansling Bnd defumidiing procses fof
surner §ir conailoming o heating and rumedsication processes for winter air conditiceing.
Supply dect- |t drects the conditioned s from Bhe circolating fan to the space o be ir-
corcitiored 2t the praper point

Supply oathets- Thess sre the grile. which disrbute the condiionsd air gvgnly In The room.
Retuin outlets: These sre the aperings ir & roomm surfsce which sBow B nooem Sir to enter the
et distt

Filtmrs: Tha rrols function of thi Siers 15 10 remove det, “d@irt @nd other heerfid bacteria™s
forrn the &ir.

7.3 Classification of air-conditioning system:
Fofiowing ara tha types of air conditioning system:

1
T

Winter alr condiTioning syshem.
Turmrner aiF CONATEOnIngG SySTermL

Winter Air Conditioning System

Sgr cond® oner working principie Im wirter air conditioning system, tha air & bumt and hagted, wiich s
ererally oftowed by hismidifcaton.
Schamatic for the syetam 1S amanged.



Husmkdfar

Dunside wr . Sy s i =
SEN
Filier i Renest Col -

WIiNTER AR CONDITIOING SYSTEM

Tha pistsicks air flows through 3 damper snd ks with the redroulatsd sir The prbed B passe
through a fifter fo rerngsne the i, dust, snd Impurities

The BT v plites thigu gh & prahsst ool 10 prevent 1he poiable fresmng of water and 1 sontnl the
Smporamon of water Iy the humiditias. After thet. the air i@ made 1o pass Beolgh & rehest ool i BAng
tha air to the designed dry bulb tenperature

how, Bhe condimaned air 5 supolliad to the condBoned spiscs by 8 Tad. From the conditionad spacs, &
part of the air b sxhaustad 1o the atmosphens by the euhaust fars. The reraining part of the used air ls
again conGitioned and this vl repast agsin and agan

2 Summer Air Conditioning System:

r conaTioner WInking prRCRS A SLFTRer 2k Lord MORIng Sy ser. in This syerem, The Jir 1= coanled and
gerarally dehumidfied. O Schermatic for a typhcal summer air conditioning system iz arranged

Tha curtsice i Aows through the deenper smd minsd with recinculated sie huwhich ls chagined from the
pondmioned space|. The mined sir pasies through a fHiter to remoue: the dire, Susd snd Impuorrties.
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SUMMER AIR COMDITIOMING SYSTEM

Thee gir now passes thiough 3 coolieg oofl. The coll kas & temperaiure much below the required dry bulb
temparaiura of the air In the cordftioned space

The coaled sr pesses thrauigh & perorsted memibrans and bases M malsire Im the condensed frem
which & collectad In the sump, After that te air & sede to pass through @ heating ool which heats the
nir showdy,

Thiz 2 dame 1 Brirgd the 5 i the dasignad dry bulb termperstune ard relatres humiditg. Sew tha
rongitioned air 5 suppiiad 1o the conditionad space by 3 fan. From condNioned mpece, & part of the used
mir i rejected to the atrnosphese by the exhact fan. The remaining air 1 sgain conditionad’ and this
repested for agai sad again

The cuiisicke @i 5 sacked and made 1o mix with redroslared alr To meke for e logs of condiioned air
through sxhaust fan from the condimonad space.



Questions for exercise [assignment:
Short questions

ainat 18 furctien of Rornidifer.

2 ‘What |5 the function of de-tamidifier

Long questions

1. mnafly explsin working of Winter Sir-conditioning with ness Sisgram,
2. Briafty soprisin workdeng of Summer sr-conditioning with mest diagram.

REFERENCES:

and-types-mmechanical-engineering /36056

o https.//waw. theengineerspost com,/types-of-air-conditioning-
SET.EI"I'IL'



