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® Haot Tionsfer is defined 0s franskr Of themnal enagy fiom
one body or syctem fo another duw o femperature difference .

® In Heal TransRr fhemal e moves from fegion of i
femperolure to reglon of T;E?er fempemture . ? P

® Heat Tiansfer confinues unfil thermal €quilibwum 2 Ochieved

Osjecnves JF Heat “TRANSFER

e Minimzahon of Hen} Lloss
8 Mmu'mizmca. Heat Reaovery

. Dalgm‘ntj Efficient Heat Exch :
® To mantaln a desised hmpaﬂjfm Temperalure nge.

® Moleral Selechion € clevelopment .

_Arrucamon OF Hear TRANSFER

® lehgn

® (yaposuhon
® tallizahon
e Dishilahon
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Methaniom Of Heat Tronsfer

Heaf Trongfer Oaum ’rhrnu?h Eﬂlouam? theee  mechamams _
® (ondudion

® (Onuetion
® Radiahon

| ConoucTioN l

® Heui Trongfer though (onduction @ the psocess by which thermal
% 2 ’rrami?erred ‘H‘rmmah a madenal by diet ntact

between s

® In (nducion, no ﬂdua] movement of mater ocwg, [ngtead |

the heat Is hwmféﬁﬁaﬂ fhrough  Uibsahiong of Palrlrla with

in +the modenal . gh

Mechanism_. At the mdenlas level | when one past of the

material 12 heoled , the pavhides in that
aaal‘on vibsoke faster dw fo added &

o These fosler Moving. pashides clide with Odjaent
pamhicles | ’rfunafemncd. some of heir energi}

e Thig process @ntinues , with - enecyy moum\}

foom hlt&hﬂ' putices 1o fhase  with
lower  energy | Spreudfn} heat  throughout the
matedial.,
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Trermar  (onouciuy

e The obility of malenal 10 @nduct heat i defived by its

Themal  (ondudhivity Ck)
e Malenalg with hl'g.h themal Cbnduch*m'l-q . Auch as Metalg |

@ndud heat el"!i'a‘eng.

Ra®e OF Hear Transrer Timouew Conpucnon

The fale of heol transfer +hmu9h condudion 18 t?lilcn by
Founer's Law -

@ = = KAAT
d

o G- Rate Of Head Trnzfer ® d= Thickness
® k= Themal conduchivty of the mateial

® A= (os sational ofea pependiodar fo heat flow

* AT= Temperusture diffrere b Hotlr ¢ @idr fegion,
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l ConVECTION |

o Heal Tonskr though (onvedion ocus when heat i tronsposed
by the movement of a fiud  Cliguid or (Ja:;,‘i

o Unlike condudion , which Teles on moleculas Uibsahon andl
enerqu Homsfer 10 olids, convechon involves the bulk mohicn
of tlud povhides , making. it hl'g,hly eftient 10 fluds.

~ Mechanism Of Heat Transfer In (onveclion

o When a flud nar a het soure & hesled , its femperajure
increnses | @using. fte density fo decrease .

o This Creales a buoyant fose thot (wses the wamer, les
dence fluid o mise (whic @okr , denser fluid sinke .

o The puxess fosme o convedive Qurent .

® Heat Energy ia cumied by Movement of. fluid pomhcles
-Pp’gm one locoion '!U onothes

e Th notwol @ovecton , dhis molln s chiven by censity
differenes |, while In fred @nvechon |, extemal  foses ke
pumps 06 wind clsve the mohon .

Tuees OF (ONUECTION

(pnvechon @n be divided into two fypes :

@ Naluo! (nvedion
@ Fored (@nvedion
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(® _Natural (onvection
® Notual (onvechon Ocu due o denaily diffefences  caused

by tfemperalwe uvanahong .

® Example * Healing. waler in a pok.

@__Fbrted (onvedion
e In fosed Convechon , Extemal fomes like fang , pumps oy

mechanicl rsho’mnﬂ.
e Examgde  Alir mrd:'h'am'wa. _ Where fans Clrulake @ol arr ek .

Rate Or Hear TRansrer TiRovaH (onvecnon
The rafe of heat trangfer through nvecion & descsibed
bq Newton's law of a:oh'nga.

Q= hA(Ts-Tw)

Where .o &= Roe of Heat Trongfer
® h = (onvechve heat transfer efhcient

o A= Sufae grea in ontad with fiwd

e Ts = Sufae femperature
¢ Too = Tempeiawe of flud fr foom suwfie.
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o Heal Trangfer +hmun}h Radiahon i3 the pmces OF heat frong
Through ~ eledomagnelic waves , primawly fn the foom of
infra * red rudl‘ohor?r-}d'

® Unlike ondudion and Convechon , mdichon does not requife d
medium , In 3 heal @n be transfemed -leuu?h a vacum

ov a trangpavent media -

Merhanism Of Radiation

® All Objeds with a tempemlwe above absolue zeo emit
eledromagnehc  fadiakon.

o The inenalty ond wavelengtr of s fadiahon depend on the
Objedts temperalure and - surface  psopesties .

o The net mmdiahve heat Fransfer oaws when there 2 g
temperature  dlifierence  belween objects

® Heof flowa fsom the hotter ohjedt to the codler object .

_Rate OF Heot Transfer Through Rodiation
The rate of heat transfer -Ihmurah fodiation 15 defned by
Stefon - Botemann law of fadichon.

Q= U‘epﬁz"ﬁ)

Here ®© &= Rote of Heot Transler ® To-Ti = Absolube femperofure
® ooz Slefan- Boltzmann (Gngtant difference  belween
o e: emmissivity Of the body two swfaee,

o A= suface area of the objed
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| Fourier's LAw OF Hear TRANSFER |

Founers Jaw Of heat fmnsfer atates that fofe of heo Fransfer
(&) fhough a malesial 13 pposhonal fo  the Negalive - gotent
OF the tempeuie (-dT/dx) dooss the mofenal £ the

(ross- Sechonal aiea of the malesal (A)

G a A
G -d1
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Hee Q= Rake of heal fromsfer
k= Themal @nduchiity of malevial
A= (os - Sechonadl area of the malenal

dr
E = Jrempefahxre gracent

~Ue sign indicates dop i femperalure .

__Arpucamon OF Hear TRANSFER

e Deigning. Heat  Exchangers .

o Desi(a"‘nﬂ- ingulathon Sﬂé%lzsm fo Tedue heal fransfer.
® Hed} Transfer analyss.
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HEAT INTERCHANGER € EXCHANGER

Hent Iia{erchanqa € Heal Exchanger are Often use] r'nlcrc:hm'r{aeobhf
but thee's a difference a2 follows - :

HEAT TNTERCHANGER

'Healliﬂaﬂaangatsl'safeg;mmcnfytlﬂibm that
topefsm tongfers heal between two v move fluicls,  within
the s2ome gydem ond ako allows fr the possbiity of flud
Mixing. 0¥ interachion.

® Hent Exchangaa are Qeneial devices while Heak Interchangers. are
specific type Of Heat Exchangers.

Hear ExcHANGER

® A Heot B:munr&ﬁi&GdM(E designed o transfer heal belween

o op mose fiwds Cll'qm'd ,ﬂﬂi 0¥ both) wihout mm'ng,\
them .

e T Iz 0 bwad tem thal apples 0 wide umely of clevices
used In indugtzies ,

® Some mat (@mmonly ued Heat Bxdmﬂaa ore 08 follows -

(N Shell € Tube Heal Exchanger

(2) Double Fipe Heatr Exchanger

(8) Plate Heot Bxhanger
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Types OF Heat ExHANGERS : Basep ON Fiow MANAGEMENT

There are three types OF heat exchangers, *
D Porllel Flow
® (urter Fow
® o Pow

® ParaugrL Fiow

Porallel Fow 13 a fype of fow setup where both hot and
a@d fluidg +ravel in the 2ame direchon

@ _Counter Fiow

In unter flow heat exchanger, the hot fiwe € wid fiud
tavels in opposite clifections .
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® Cross Fiow

(foss Row s Gnother type OF flow management , where one
fiuid flows perpenchialas {o another fiuid .
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ISuELL-s TuBe HEAT EmmNGERI

A Shell R Tube Heat Exchun(aer Ik O o©mmon dexe uwed n
mony industies to transfer heat belween fwo el

PrnaeLe

o The shell & tube heot exchanger operales on the principle of
hat tonsfer through nvedion and @nduchon .

e Tt gliows het ange belween fuo fluels Chet € @ld)
without  Mixing. them.

e One fiud flow %mu8h the fubes € Other over the fube Cwithin
the shell) .

[ Suew € T0BE Hear Exomneer :l
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ConstrucTion

® Shell © A cylindrical vesse] that confaing the Hube bundle

® Tubes: A et of small diamees tubes placed incidt the shell .

¢ Tube Sheets: Plates that hold the fubec af both endg sealing,

them .

o Baffes Plates placed within the shell fo direct fluid fow |
increasing, fwbulence and (mpwouing.. heat fransfer.

® Nozzles: Poude ik @ oulet fos both Shell - sde 2 tube
side fluids .

WoRKING;

o One fiuid flows ingide the fube whic oOther flud flow oukide
e tube le- ingide the shell .

o The Mot fuid tomfers e heat o the @d fluid through the
wolls of the fubec.

o He} exchonge ocuz du fo femperafue difference  befween two

fluidg .

APPUCATION

e In power p!ants
® (Chemicol Froessing,
® HUAC Systems
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ADUANTAGES
4 H:'gh Efficiency
. Hfah Durability
® |ow Maintainane.

DISADUANTAGES

. Hl'ﬂ.h Initial (et

* Spaee Requirment
& (omplexty .
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EvAPORATION

Evoposalon 12 the pooess by which g liquid substance Hronsforms
into qoseous ztote oF a temperature below ks balling. point
Tt ocws poimoly af the surface of the liquid .

MemansM OF EuaporATioN

e At omy caiuen temperature . molecles i liguel - ave n a

angtant  mohon . Some molecules  hawe mase  Kineh energy
than others.

® The molendes of the suface of fhe higud , which expesence

less intermokeular  force fom suroundling, molecules, are  more

likely to qain enough energy o overome the liquids surface
tengion and esupe Inh the alr as gos.

Factors Afrecan: EvAPoRATION

Several fadoss influence the mte of  evaposahion .
Tempenture

Surface Area

Humidlify

Wind Speed

Prescure

Boilu‘nta, Roint
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0 Temperohm
o Htg-h Jrempelulure increasec  the kinehc energy of. molecules In
the liqm‘d . making. It easier fox them T overome Fhe

intermokaulor fowes” and - esape info fhe gos phase.
® Thiz 2 why clothes dry foster on a hot Aunny  doy -

@ Sufae Ara

e Evaporohon ocwrs ab Awfe of the licpuiel .

e A “h'ﬁd Aufice area exposes mole moleules o he
AW 'ma, arr | thcrm‘n%L the rate of evapowation .

® This why &pumdirra, ou wet clotes hejpg them dry
fodes.

@ Humidty

& Humfdr‘h, lefers o the amount of waler vapour already
present In the ais

® lhen the ais i3 2otunled with waler wapour , the foke
of  evoposodion  dlecreases .

o This 1z becume air anrot hod ony more waker Uapow .
20 the fscapl'ng. molecles fend o rdum fo the liguid  phose.

©_Wind_Speed
o (ind (uwes awoy water apow Molecvies fiom the gurfuce
of the Nquid |, redudncd. the concertrchon of water vapowr

the oir oround the licuid - | | |
o Thie crates a lower humidity emionment, pomofing. evapowthion

VIDEOS : () IMPERFECT PHARMACY



®) Pressure

o lower otmosphesic poesure makes it easier for Moleales
to empe fiom the liquid . thus increcsing. eaporation .

® Boih‘nﬂa Roint

e Evaposulion & fnversely peopostional 1o boiling. poink

* Liguds with a hl'cahe: boﬂl‘n(&. point  Buch a;?‘ woler
evapotate more glowly than - fiquicls with lower boiling,
points  such 08 olwhol .

QBJECTWUES OF EVAPORATON

® 1o Increase the Concentraion of a Rolulion by ﬁrmu:’n% OReS
solvent

® T geparte and purify o substone toom a mixiwe by
femoving. impusities.

* To laduce the Volume of liquids for eosier handling, , ioiage.

® To remove moisture feom 0 Aubtone to produe’ @
dry product-
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APPUCATION OF EURPORATION

food Indusy: Fuaposohion s ued o ancentrale fouit_yuices |
milk and other food producs.

Phamaeuhcol Indushy * Evaporahion fs uged to pusify 2 @nentiote
pharmacesh]  produds .

Waker Treotment : Euaporahon is ysed fo wemoue impunities fom woker

o peoduce

clean drirﬂdr? waler ,

Textite Thdughy - Evaporahion 1s uced to dry tediles, fuch oy

fopsics o

fibers, .

(hemical Industry ©  Buaposalion 1S ueed for conentration of

chemical

Loluhong  &h a3 (uishic soda .

EauieMents Useo In EvAporAMON

Steam Jocketed  keltie
Honzonto] Tobe  Evapoaloy
Ch‘mbl'n% Film  Evaposoloy
foked Cifculahon  Evaporatms
Muliple Effect Evapomotoy

VIDEOS : () IMPERFECT PHARMACY



_DiFFerencE Between EvaPORATON € Omver HeAT PRocEss

0] EUaPoruiion s Boili

* Ewporation oaurz o} surface of the liqwd af a femperatur
below 1  boilin p_)t'h’r. w e

. Boilrh OQUR roughoul the liguid - when it 13 heated To
its boihhca. point .

® _Evoporahon s _Distilation

® Evaporahon js ued to @ncentrak @ oluhon oy wemove
exess  Solvent .

® Dishlahon s used fo Separafe mixiues based on differences
in boiling_ points.

® EUaPorah'on us Dryin

o Euopomhon invokes Temoval of moistwe fom a Soluhon or
h'qujd rmsHy.

# Dwmg, iNvolves wemoval of mosture fom <dlid

@ FEuaporahon S Sublimahon
@ Euapﬂﬁﬂhiﬂﬂ Involves @ phase trangiion fsom o
® Suplimahon Involues phose fransition faom  solid 1o ot

VIDEOS : () IMPERFECT PHARMACY



O [ Steam Jackerep kernie

Principle.
Steam Jacketed kele wosk on the principle of heat fransfr,

where Steam s Ued o heat @ liquid 0¥ semi- slic]
mxtuwe n a keile

(onstruchion
A stam jodeled ketfe typially @nsist of :
o ketle: A cylindncal or hemisphencal Uessel made of a heat -
conduchve matenal . (eg- stainless Sleel , copper ekc)

° Steam Jacker @ A su:round:‘n?. Aacket thal allows steam fo
Chculake and™ heat the keltle

o Stexn Tniet: Connechon that ollows steam fo enfer the jacket
o Steam Oulek: Connechon that allows @ndensafe fo exit fhe jactet

VIDEOS : () IMPERFECT PHARMACY



_Wotking,

® Steam fom an edemo) soue (like o boler) enfers he
_Jacket  Sumounding. the kette . -

® The steam transfers heat fo the keHle , heabing +he nfents
The temperahwe ihaide the ketle R anholled by ad;uﬁhhg,
the &team flow .

® Aler the Steam has relased its heat , it @ndensx info waley
and exis -lhmugh the Stam oullet

Hduan}ag.e;.;

® Eficient Heat Transfer
® Dniform Heuh'nt}

* Eay Cleanin%

Disadvanta
® Dependency 0N Steam Supply

® (pmosion

Applicchon
@ Fo:);i Po'[}(ssinta.,
® Phamacuhls
® (Hsmehcs

VIDEOS : () IMPERFECT PHARMACY



@ [ HorizontAL Toee EvaroraToR|

Pm‘ndpl
® A Homontal Tobe EUGpUBOh‘cS‘ woske on the Puinciple of
Heat Transfer .
® When the Steam I3 pacsad fhrough hoszontal fubes I+ fransfer

ls heat o the feed outside e Hubes , leads fo evaporation
of the feed .

(ongtruchion

* Body: A cylindnical vesel that houses the enlife asembly
® Tube Bundie : A growp of howzontal fubes fypically mode of
Stainless  stee] . '
o Uents: An Inet 2 outlet for the steam .
e feed Tnlet: Thmu,qh which fex] enters
* fed Oullet: Though Which ncenirated  produdt comes out,
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Workin

® Steam s Introduced ino the hoszontol Jubes.

* The heat mefbe stam s francfered b the liguid
Suounding :

® The ligu ahms heu!'and begins fneuwe
® The uqmur wies B the fop of the 2hel and B lected

I the Vapour 2pace.
® The Oncentrated hcr.ud alleds ot the botom of the 2hell.

Hduaniuges
o High Heot Tionger By

Cleanin
® low Mantainane .

Disaduan

o Limited Capady
® Not suitable fos usoug Ligudg .

ﬁpplicnh'on
o food Processin
® (hemico) Ind
® phamacuhl Induny
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® [[Comeme_Furt EvnporaToR.

Principle
o A (limbing. fim evaposolos  woskd 0N the peﬂnclplc of
Thin  Fim tE:nsqao*tmhbn

o The deom ia Intoduced (nside the fubes while  the l|qmid
1o be @neentrated 1% £d oo the boftom of the tubes €

Qove a thin fim which Bies clue fo evaporahon  PRES.

(onghruchon

Shell © A ylindicl vesel that houses the entite assembly -

Tabes: A Giroup of vestical tubes . typically madt of stel.

Steom Thiet . Through which steam _ enfers |

Vapour Qultet - At the top of the evaporaloy, {’nrough which
eswpes.

e (Onentle . A m 1hmurah which pmdﬂd [ I-aalleded,

feed Tnlet @ A connechon -}hruugn which feed 13 Inhroduced ,

* o * o

- Unpour

VIDEOS : () IMPERFECT PHARMACY



WORKING

e The heahng 2owre Ceg. steam) 1= Intoduced info the fubes
Liguid i3 introduced al the bottom of the fubes

® Ac the lqud obcoss the heat , it fome a thin fim
that dclimbs  vpuward clu b nahwal fiow of iguid

® The thin film ¢ basiaally @ Uapour - liguid Mikture) fenches, ok
the op OF the fube wWhere It shikes wih Cefiectry and
Leparated it !iqm'd - Ugpour .

o The onentrated h'orwbl 18 Colleded - at fhe hP of the
fhell 2  femoved Jrhrauﬂh onentrake oullet while vapour
temovecl separalely . |

Rduantac&fs
® Efficient Heot Trangfer
® Suitable Fox Heat - Sensihive il‘ql.u'd&
® (ompact Dsa?n

Dl’saduanrac}es
® High Maintainance
L Hl‘ﬂh Tnihol (osk

prh'cuhbn
e Pharmaceuhical Tndushy
® (hemial Ii*duahy
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@ | Forcen CircuiAmon EvaPoRATOR

Pm'nm“ple
The fosed crswulobion evaposoloy boased on the  principie

of extemal pumpfn% fo cilake the h'q\u‘of Jrhmua.hou!'
the chambes .

(onstruchon

Shell = (yhndrco) vessel that houses fhe entire assembly .

Tubes . A bundle of fubes ’rhmucah which _steam. flows .

feed Thlet = A @nnechon througn which feed 18 nfrocluced .
Circlation Rump © A pump that elrculales Fhe heok

Uapow OQulel: A connechion that allows exit of uapour
(nentote - A onnechion through which @nentrated liqud  clledted
Steam Tnlet . A comechion through which Steam enters
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LAJORKING;

* Stom I3 Intodued o the fubes through steam inle-.

® The liqud t be evaposated (s fed Toho vesel.

® The pump croalakes the lﬁ}w'd Jhm%h E‘Uapamhhg_ chambes.

® The vapow- liqud moves upwards € shikes the = defiector
which separotes liquid R  Vapous

® The liqud i3 llected *Hlmugh neentrate  while Vapour Temoves
%hroutah Uapow Ouke}-

Advanto
o Sutable for Ulsous h'qmdg.
® Cfficent heot -Homsfer.
® Suttoble for Heat Sensifve mofenials.

Disadvan
® Hign Tmha) (st
® Hign Mointainonce
o EMB,\’ (bnaumption

Arplicthon
® Phamaceuhcol Tndusiy
® (Chemicol Indughy
® food Tndugtry

VIDEOS : () IMPERFECT PHARMACY



® [Munpie Errect EvaPoRATOR |
Peinciple
o The muhplc effet evaporahy wosks on poincple of heat
trangfer .

o The solulion fo be evapovated is fegl inbo the firat efet
Where 1+ 2 heoted by steam -

® The yapow gemm.ied in the Rt efed . then ued B
heat the solhion in the Subsequent eficls € <oon.

(ONSTRUCTION

o Effects - A sediec of vesel fypially 3% where liquicl is evapraled
o Steam Tnleb: Tt i2 used fo supply the Steam fo the fiot effect

o (ondenserc: FExit for ndenged 1 steam.

» Pumps : Pumps Cimulate the Solubion through the effels.
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(Wowking.

* St is supplied 1o the fisgt effect | where it heals the
2oluion an Uapour.

® The vapow foom first efiect i fronskred o the Seond

- effeck , where It ads as heating. medium .

* The pmees I rpated in exh swbcequent effect | with
each Opauhhg. ab a lower presuwe and tfempemiure .

® At the last  ulilized vapowr (3 @ndensed in @ndenser.

® The soluhon bewomes pw’uely move  (oneenirated o8

it passes ‘fhmutah the .

Aduan’rages
o Enerqy Efficiena)
® (ogt Effechve
* (usomizable

Dtadmn’raga
e Hagn Inthal Cost
® Hi%h Maintainance

AppucATON

® food Procescin
® (hemicel IndughrieS
® Phammaceuhcdl Industoies
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DiSTILATION

¢ Distilahon 1z o physio! separalon poces used b separate
omponents of a Mixture  bosed on dlifferences i their boiling
points.

e Tt is commoly used 1 indushies , labosalonies and - everyclay
Opplicthon fo  puify liquics , Seower lvents 07 separate
mponents of 0 Mixture .

PRiNCIPLE OF DisTiLATION

e Fach @mponent of 0 mixture hos @ specific boih‘ma, point.
When the mixtwe 18 heoler) , the  mponents with  Fhe  lower
boiing. point vapovizes finsk .

e The "vapous (3 then @ded th a @ndenser fo cnvet it back
ito 0 _ligwd fosm .

* By refilly @rﬂmth'n%“fhc henhhg_ and ndensshen  process
the Components @n be Separaked,

Appucation OF Distuamon

e Purification 0f Chemicols -

e Aiconol  Produchon

e Isolaking. achve ingzedients

o Bxdmchon of Qomahc ®mpawnd? .
e Sepiabion of cude oils |

VIDEOS : () IMPERFECT PHARMACY



Types OF DisnuAnoN

Simple  Dishllaon

Floch  Dishllahon

Fsachonal Dishillahion

Dishllahon Under Reduced Pressure
Steam Dishllahon

Molewlar Dishllahon

VIDEOS : () IMPERFECT PHARMACY



© [Swriz Dsmummon ]

thdple

® The poocess is basal on the differenex in boihh%\ pints oF
Componenk; in a Mmixture .

* The liquid with lower boling poink vopoaes fiset when the
midture i2 heatal , leauing. behind Ofher (omponents

* The vapow (s then condened back info liquid € @liected Zeparalely.

® The effechienes of simple clictllohon & optimal when Boiling. points
of amponents difers by at legt 2¢°C .

(onstruchon

Dishlahon Flask: Holds the ligud mirtue fo be sepamted

Heat Sowrce : Heat the mixture fo induee boiling .

(ondenser = Cools the  vapour back fnfo [iquid .

Receiuing. Flask : - (ollects the (ondensed liguid .

Thamomerer & Monitws the temperalwe fo ensure puoper geparahion

VIDEOS : () IMPERFECT PHARMACY



Workin

® The li'qw'ol mixture In cishllabon flask I8  heated .

® The component with lower boliing. point Uapomraes fisat .

® The vapow passes Jrhﬁ::rugh the’ ndenser , where it @ola and
@ndenses I liguiel -

® The wndensal liqud i Qlected i The secelling. flask

® The pmoces (onhnues allowa‘n? for Separahon of Components .

Aduan’mcnfs
® Simpe Setup
® ((st effechive
® Minimum Energq Uhlisahon

Di'saduan’m?j
o Tnefficient fos mixtues with Close boih‘ng_ point ,
® Not suitable fo5  hedt- Sensilive Substances .

Applr‘cah'on
o (olel Puﬁﬁ'aah‘on
o PunBalion of omganic Soltents
® Alghol Dishllation .

VIDEOS : () IMPERFECT PHARMACY



@ [Fiasu Drsmuwamon |

PrinaipLE
® The proeess opefales on the puinciple that when G heaked Iigui
mixture w\dergoes 0 sudden reduchon In peessure , it poshially
: qugb'ge;.
® Thiz rapid .vapowzahon oaus benwse the faduced presue
lowers, the bolling. point of mixtuse & components.

(DNSTRUCTION

* feed: (ontaing the ligud mixtwe fo be separated.

» PumP: Transfers the liguid mixture from feed 4o the hedler,

* Heoler: Flevates the femperatwe of the liquid mixtwe

* Presswe Reluing. Ualve :  Lowers fhe presswe of the hafed
liguid mixtwe as it enfers the flash
chambers

® Flash Chamber: A Uese| whete mixtue undergoes flosh vapomzahion

veslling. in the Separahion of vapow € liquid

VIDEOS : () IMPERFECT PHARMACY



WORKING

* The liguid mixtwe is pumped from the feed reservoir rhio the
heater . where it 12 heated T 0 specific femperature.

o The heated mixtwre pasess the pressre rekidng. valve , cusing,
a sudden drop in preswe.

® A poshon of hiqud ingantly vapomizes clut fo redue pressure.

The vapour and liquid phoses separates within the floh chamber.

® The vapow phase is allected foom the fop of the drum , while
the liguid phase (s (oltected fiom the bottom .

Aduantages
b
o Simflc Dsuan

Disadvan {.LES
o Limited Separalion
o Not suitable for Heat- Sensibve Matewials .

prlicuhhn
o Petpoleum ﬁEﬁ'm'n%
® (hemica! Pﬁocessn%
® fod Pmtessa'n%

VIDEOS : () IMPERFECT PHARMACY



® [ Feacnonn Dvazon]

_Prindple

o lhen the mixture (2 allowed o heat | the pashial - condlengakion
Of fhe vapow i3 allowed fo occur in o fsadionaling, @lumn .

® The Osending. vapoum aHewee esaipes fom the  column while
Candensima. vapowr fetun bade fo the flask.

(CONSTRUCTION

® Dictillaion flask : A round bottom flask that had the ligue! mirure
o Frach‘onah'ng. Glunn - A veral -olumn that Sepamtes the uapour
phoge foom liquid phase.
® (ndenser> A il or fube that @ndenses the vapour back Info
a liquid
o Gliedion Uessel : A lessel fhat cllects the dlishlled  fomchons,

> Fmd‘ommg. Column

(ondenser

—+ Recetver

VIDEOS : () IMPERFECT PHARMACY



INORKING

e The mixture is heated n the distiohon flask .

® The ©mponent with  low boill‘ng, UapoTizes {tset and
esnped! foom frochonabng. @lumn € @llected 10 the Taeiver.

® The @mponent with h:gx boill'ng_ point  (ondensar|  back info
ditiliohion  flosk *Vlbugh Fﬁuch‘onahhg. column .

Advantageg
o [ffcient U&pwaﬁon
. Hfﬂh Rmity
® Sutable fos both labosalmsy € Indushiol process.

Dt‘saduanrggﬁs

o (omplex Setup
o Time Cormum‘n%

HPPII‘CBh'On&
o Petoleum Tndustry

e Pharmaceuhcal Edwshy
o food Induny

VIDEOS : () IMPERFECT PHARMACY



@l DistiLATION UnoER REDUCED PRESSURE |

PrinapiE

® Dishllaion under feduced presswe, alzo known 0% vVacwm
dishllahon is based on the puinciple that the ’m;hng point
OF a lquid dereaes as @armwur poessure  decrenges .

® By redudng. the presure @n be Vaposizad af
a lower pemlum uuhmh heipa. fb prevent themal - dlegauclahon
and pezerve the quallly of he pwdud,

(ConsTRUCTION

o Diskliaion Flask: A vecel where feed mixture 18 heated € Uapowzed .

o (ondencer ! (ondened ligerd back (AR Uapour back info liquud]

Uacuum Pump © A deuice thot creates and maintains e fedduced]
presswe environment .

o (olection Vesse] :~ A contwney where distiled product 12 collected

VIDEOS : () IMPERFECT PHARMACY



I ORKING

* The feed mixture is introduced ko the dlishillation flask .

e The fl mixture s heakeol | cauging the ligud o vapozize .

® The vocwum pump creales a feduced poessure  environment
which facilitates  Vapowizahon at low tempemhure

. '{hc vapous Wees i @ndeneer, where it cndensad back ino
\quid -

e Tﬁq;”dis!ﬂlccl pwduct Is @lleced info the cllechion yesse]

® Redued Enery C(ngumplion

Disadvantag
® Higher - Equipment @t
o Egrhml&i complexity

Applicahion
o (hemicl Poocesin
o Food Poocessin
® Phamacathaml Hanufadwin&

VIDEOS : () IMPERFECT PHARMACY



© (S Dmrmon |

PRINGPLE

® Qe dishllaion 12 0 technigue used o puify o Isolate
heat - Sensitive  (ompounds .

® It uilizes Steam o separdle O mixlwe of fwo ox mose liguidg
based on theis dlifferences I toilfn} poinks .

(ONSTRUCTION

Dishllahon Flask : A Uacel where feed mixtwe & heated € vaposized .
Steam Generahr : A devie that produces Steam .

(ondenser : Device that condensed yapowr back into liquid] .
Gllection Uessel © (ontainer Where disiled produd B Deceived |

Safety Tuve

VIDEOS : () IMPERFECT PHARMACY



WoRrKING

® The fad mixtue is Intoduced Info the dishllahon flask

® Seam IS l'pq'edc-d into the clishllahon flask @Quiging. the
More Volalile mponent 1o vaponize.

® The vopowr i Info ondener , Where It Is  condensed
back Inke Ifqm'd,

® The condensed liguicl is sepaiated i fwo ox More layers
baced on theis densihes.

Advantagec
* [ow fempefalure fequiment
® Inuensed FEffidenqy
® Redued Fnemy ngumphon

Disaduanlgges

o Hfﬂher equipment cost
® (omplexty .

_Apphghion

® (ond cham‘nﬂ\

® (hemical PSgcessir%

®  Phamaceuhcal Pmmg.

VIDEOS : () IMPERFECT PHARMACY



THANKYOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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