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® Any substane that haxn'nﬂ property of Flow and being capable of
changing its shape continuoudly Is known a& Fluid.

® Fluid is basially refers, fo ligids and Giases.

® The subject of Fluid Flow an be divided into fwo parts -

@ Fuid Stakics

@ Fuid Dynumits

‘HPPLICM'ION OF Fwio Flow

e Manufacturing of Oosage Forms.

® Mixing of Solid & Liguid to form Suspensions .
e Handinq € Packaging of Dﬂiﬂ%-

® For Measuring mte of flow of Fvids.

FLuio . PRESSURE

® lets consider a  Qylinder conim'nins h'quicl
upto height ‘h", Now Pressure due to O

this liquid at the bottom of the qylinder
can be @lalated as - [ -_-:_-_'.‘_-__:_:'-_-
e P= F/Pt € here F=mg £ m=Pxy h f.___::::::
V= Axh , so P= Pfing/, j;_'._-.::-:.;'_';

e 50, finally we get

P=f$gh

o whee, P- Pressure , P= Density , h= height
g = Acceleration due to gravity
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MANOMETER |

 Monometers are the devies that are used fo measure pressure
of a single fuid or preswe difference between two different types

of Fud.
® Manometerz are of mainly two fypes

@ Simple Manometer
@ Differential  Manometer

®O_SimeLe MANOMETER
® Simple Manometers are those that measuies the pressure ab a
point in Q fiuid @ntained N a pipe or Vessel.
Tt @n be futher divided ito following fypes :

Simple Manomeler

l v l

Piezometer U-Tube Manometer Single (olumn Manometer

Pierzometer
o It |5 the simplest fype of Manometer.
& @n be ued to measure low to moderate

pressures .
o Tt consist of a goss fube that is conneded

with the vessel / pipe (ontuining liquid . S i
e The pressure a point A Is given by - =

Pa = Pgh
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U- Tube Manometer

o Tt (onsist of a glass tube folded like the leHer ‘U,

o Tn this Manometer One end of the U- Tube is onneded with the
Fluid whose pressure is to e measured (while the other end s
open to the Atmosphere.

o Tt mnsist of a Manomelnc Fluid C generally Meruy) Whose densi
must be higher than 4he Fuid whose pressie hos fo be mensured

o Tt is used to measve Moderote fo High Pressureg .

V_

N
? .
ZR

_____ = b S
o REFerence
Line
Manomeric Fluid

Pressure ot Point A s Given by

Pa= Fagh, — Fighy

Here, ® Pa = Pressure of fint A
® 5o = density of heavy ( Monometric) Fuid
e h = heignt of liguid above reference line
By = Aceteration dve to Qmuih’
® H1 = densty of lighter liquid CA)
® hi = height above reference line
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Single (olumn Manometer
o Tt is a modified form of U- Tube Manometer in which a Keservior,
having a lasge Cvoss- secional area |s connected with one of the

Manometer's limb .
o This manometer @n be either Veticol Single (olumn Manomeler or

Tndined Single ©lumn Manometer.

o The pressure ab point A can be gen bv./

Pﬁ - Pzghn = .?1gh-g
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@ DIFFERENTIAL _MANOMETER
o Differerticd Manometera are the manomefers that are used to
Mesure the pressure difference  between two different liquids .

® Diffrentiol Monomelers are of following  fypes

Differentiol  Manometer

. '

U-Tube Differential Manometer Tnverted U-Tube Differential Manomeler

U-Tube Differential Manometer

e (onstuckionwise , it is same as
U- Tube Manometer Whose both ends
are connected with two different vesels
containing Liguide A € B.

® The FPressure difference blw A2 B s

given by -
Pl" Ps = .P'lghi. t _P;gh; "'P18h1

Hee, ® Pa-Ps = Pressure differene blw A € B
® P1 = Density of Liquid A
* P. = Densy of Manomelric Liguid
* Py Oensity of Liquid B

" n
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Tnverted U- Tobe Differentiol Manometer

o Tt onsist of a inveted U-tube , both
endg nneded with two different
liqude A € B.

® Tt is used fo measure low to
moderate pressure difference .

® The Pressure difference blw
A€ B is given by -

Pa-Pg = .P‘lghi 'ngh:. 'Psgh's

Here , ® F1 = Density of Liquid A
o f = Dersw of Monometic Liguid
L P.!‘ =

Ude'lf of Ligud B
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There are generally 3 types Of Fluid Fiow seen in Pipes.
© Laminar Flow
@ Turbulent Flow
® Tansition Flow

LAMINAR Flow

ot is a type of flow in which fivid particles, moves in a  Atryght
Loyers Or in Laminar with one layer sliding with Other layer .
® Tt 15 also known as Viswoug Or Stream Line Flow.

—
e
_
————
ﬁ

TurgULENT FLoW

® Tn Turbulent Flow, fluid porticles moues in a random manner dve to
the increased Velodty .

® Under this velodty , all the Fluid pmﬁdf'% ge\' distubed and
mixed with each othes,

JF“J
e
wﬁ
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TransimoN FlLow
o Tangtion Flow can be defined as a state between Laminar and

Turbulent Flow .
T is a mixture of both laminar € Turbulent .

————— S —

i W W

| REynoLD's EXPERIMENT

Tn 1883, Sit Osbome Reynalde performed an - experiment to know
about the nature of Fuid Fow a2 follows

|E - VAWE

—» Dye FiLaMenT

Observationg

o When the velodty of the fluid is low , Oye Filament
is in straight line and flow is Laminar .

o When velocty of the flow is mediom, Oye Fitament
chows zigzaq motion € flow is Transition .

o When velodty of the flow ig High . Dye Filament
mied with woter € flow is Turbulent.
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LRE\'NOLDS NuMBER |

® Reynold’s Number is nothing but the summansed form oF Reynalds
Experiment .

o Tn Reyrolds Expenment , the flow conditions are mainly - affected
by following four factors.

@© Diameter of the Pipe (D)

@ Average Velodty of Flow (u)

® Density of Liquid (P)

@VI'SCOSHV of Fuid (n)

o ARer mmbining the above A4 fadow , We get Reynolds Number s -

Rg = Duf
n

o Tn other  wordg it an algo be defined ag fokio of Tnerial Forces
o Visaus forees.

__TInernaL_forces
Re = Viscous Forees
Now, IF
® Re < 2000 | :  PRow will be Laminar
® Re > LO0O . Flow will be Turbulent
® 2000 < Re < 4000 :  Flow will be Trangition
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SinFicance OF Reymowps NuMBER
e To Predicc the nature of Flow.
® To stdy the flow of incompressible Fluida in closed pipes.

o The Stock law equation s modified to include the Reynolde Number
to stdy the sedimentalion fate in Suspensions.

® Heat Transfer in liquids also depends oOn flow.
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[Enerey Losses |

o When a Fluid fiows through a pipe , the fluid experiences some
resistance dve to which part of the energy lost.

o This loss of eneryy Is classified as follows :

@ Frickion Losses

@ Losges In Fl‘i-anJS

@Enlurgmen’r Losses

@ (ontraction Losses

FricTiON Losses

o fridion Loss refers 1o resistance caused by Fluid flowing through
pumps , pipes and ﬁmhga,.

o The resistance resvits in decreased pumping pressure and decreased
velocty . Fiiction loss (an be calevlated by following formula

_ flLvz2
APs = 290

Where, ® AP¢ = Lloss in Pressue due to Frichon
® £ = Fncon Fador
® L = length of Ape
®*V = Veodty of Aud
'g = Aceleiation Due fo &muiw
* 0 = Diometer of fipe
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Losses IN FITTINGS

o Vorious types of fittings In a Straight Ape , cuse disturbances i
the flow , which results in loss of enemy.

® |osces in Fi’dn'n(}g may be duve to change in direction or change in
type of the ﬁHin%s suh 0s Eloow fitings , T fiings efc.

=

(Er8ow Firnnes) (T- Firrines)

® Pressure loss duve to Fr‘!h‘n%s (an be @lalaed by

kv2

AN, = 29

Pressure Hend loss

Resistance (vefficient due 1o ﬁuingg
Nelodty of Fluid

= Aceleration dve fo gravity

Hee , ® AHL

k
V
g
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ENLARGEMENT loss

o If there is a Sudden enlargement in pipe Cross Sechion , then 1t
results info loss of Pressre head Qcross the Hm‘rxas.
e For svddent enlargement, loss is Qiven by -

» (Uq e l-hl).'ll

Here, ® AMe = loss In Pressure head dve fo Enlargement
® U1 = Veloaty of smaller cross sechion
Ua =

Veloaty of larger cross - Secton
q = Acelention dve to qrwily

ConTrACTION LoOss

e When cwss Sedion of the pipe fedued suddenly , energy s lost
becwse fiow of fluid get disturbed.
o For sudden contradion , loss is given by -

kug
AHe = 29
Hee ® AHc = loss duve fo Gontraction
e k = constant
® U, = Velodty of smoller cmss sedion
[ ]

g * Acceleration dve to ﬁrcwih,
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[ BernouLLI's Theorem |

e Bemoulli's Theorem is based on law of conservalion of energy.

e Bemoul's theorem stotes that the sum of Total Energy ( includes
Pressure Energy , kinetic Energy and fotentiol Energy ) per unit
volume femaing Constant OF Qny closs-Sedion Of the pipe throughout
the Fluid Flow.

Totar Enereéy  Per UniT Vowme AT Pont ‘A’

o Potentiol Energy Fer Unit Volume of A =_Igh - fgh,
v

o Pressure Enaaq Per Unit Volume at B = .%‘l .

. ; = V2 |
® kinelic Energy FPer unit volume ot A .%_"%— = M

Now Acording to Bernovll’s Theorem

Pa + Pgha + o Pup = Constont
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TotaL Eneray Per UniT Vowme At Point ‘B’

o Polential Energy Fer Unit \olume of B =_Mghs _ fghs
v

® Prssure Energy ab Point B Fer Unit Volume = % s e

® kineic Energy per unit volume at B =

Now according to Bemoull's Equalion

Ps + Pghg + 5 Puz = consfont

® Now Acording to Bernoull's Theoem the sum of Totol energy remains
onstant or same ot any Cross Sedion

® Hexe ,  Total Energy ot Point A = Total Enegy at Rint B

Pat Pgha + 5 0uf = Pst fghe t %Pu3

o Now If We divide the above equation by g . We get

Pa U p g
— +ha+ A = IB 2N
Pg A Q-g Pg +hB+Q9

e The above equation is colled as Bemoull's Equation in temg of
Pressure Head , where :

° Pﬁffg = Pressure Head at A o F“f?g = Pressre Head ot B
® ha = FPotential Head ot A @ Ta = Potential Head at B
® Una’fog = kinelic Head at A ® u3/23 -

| prasict |
VIDEOS : () IMPERFECT PHARMACY



o Now Practically, For transportation of Fuid , Pump added certuin
amount OF enerqy , that (an be expressed a8 = W (in youles)

o Also during , the fronsport some energy get lost in the form of
heat dve to Fridional Fores , (an be expresed s = F (in _joves)

® Now , After @mbining above two fadom In our Bemaull's equalion
(in tems Of pressre head ), We get

PA &q_ _ Ps

LimiTamons OF BERNouwt's THEOREM
Bemoull's Equation s applicable only When -
® Fluid Is Non Visous
® Flow is Steady C Streamline)
® Fuid is Incompressible
® Friction losses Qre Neglegible

Appucation OF BERNouLu's THEOREM
® Working of (entrifuqal Pumps .

® Working of Ventuii Meter, Pitot tube , Ofice Meter efc.
e Norldna of Hcmplane.

® Blowing of Roofs .

VIDEOS : () IMPERFECT PHARMACY



[Frow Merers |

® Flow Metere are basically the deviees used for measurment of
e of Rvid Fiow or the amount of Fluid moving through a
pipe. |

® The 4 most Common +qpes of flow meterz are .

@ Onfice Meler

@ Venturi Meter

® Pitot tube

® Rotometes

[OriFice MeTer |

e An Orific Meter is a devie the rate of fivid flow through a pipe.
o Tt works by rewrding the preswre decrense Ocioss a hoe in the

device .
Tt is a type of Fow Meter.

PRINCIPLE

o Tt bosially woks on the prnciple of Bemoulls Theoem.

e T bosiclly creates a pressuie difference by reducing the  cross-
secional aren that determines the flow mte though the pipe.

(onsTRUCTION
o Orfic Meter is advally a thin plate with a hoe [nside @mmonly
known as ‘Onfice Plate .
: .ﬁlgﬁﬁT

®Th is paed bjw long pipes olong with Manomeler of fhint Affi R
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ORriFice Pate — VENA (ONTRACTA
-

= ————

\T/

A B

L. Pire

L FLip FLow

MANOMETER

W ORKING

® When fluid is allowed to pass fhrough the Cross- seckion of
the orfic , the velocty of flud at Foint B increases compared
fo Foint A .

® Now as a fesut , Pssure ot Point B decreases compate to foint A
and this pressure difference can be @lwlated by Manometes.

® The Row ffe can be measvied by using the ?ollowina formula :

JUDQ"U: = (o J294H

Velocity of the point of orifice meter
e Uy Veloaty ol foint A

e (o (oefficient of Onfie

e AH = Difference in Pressure Head

® Now Here o Uo

"

1]

¢ Now I oiffice diameter is 1/s™ of pipe or even less , then value of
Ua becomes very moll Compared to Uo < con be ignored , New Fquation :

Uo = CoJ 2q0H
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UsEs

® Orficc Meter |s mainly Used fo measvre Flow rate of Fluids .

e Tt plaﬁs a cnaol role i mm‘nm‘ninﬂ £ (bnholh‘nﬂ the flow of fluds.

® Tn Power Plants ond TIndusirial Boilers , Orifice Meters are used fo
measure the flow of steam.

® They are also wed to measure the fow of cude ollz € vanous
pelrolium  produds  in refineries, .

AOVANTAGES /| MERITS
Tt st is low cmpaed fo Other flow melers
® Regireg less spae for Ingallation.
e Tts design ¢ onstrudion ig very &imple.
® Tts maintainance S aleo low.

DisAovANTAGES /| DEMERITS

® Tt fends 1o dag thue @nnot be uged in very  Visous Ruids, |
* Acviay s depend on core dun‘nﬂ inatallakion .
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| VENTURI METER l

® Venturi Meler is a devie used to measure Flow mte of FAuid.
o Tt woks by Credling a pressure difference  Octoss @ throat .
Tt is a type of Flow Metes.

PRINGPLE

e Tt woks on the Principle of Bemoull's Theorem.

o Tt crentes a pressure difference by redudng the cross- sedional area
dve to its ne like Stucure .

CONSTRUCTION

® A Ventun - Meler @nsist of two tappered sedion Insetted In a pipe.

® Venturi Meter is placed behueen ',ong ctaignt pipes Yo prevent
any changes in flow.

® The Upstream cone is hormally shorter than downstream

® A Manometer is Gonnected at Poit A € B

UPSTREAM THROAT DownsTREAM

E A :

\__ |

MANOMETER
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WORKING

® Tn a ventui Meler, Velocty of Fuid increased ot Throat CPoint 8) .

® Now it results in defesse In pressure of point B and e preswre
differene  Detween A € B |s calcviated by using @ Manometes.

o The flow rate through Venturi Meter cn be calolated by

Jur-ui = Cv/agau

® lhere, ® Uv = Velodty ot fhroot of Venturi
® Ua = Velocty af point A
® (v = (oefficient of Ventun
® AH = Difference in Pressure Head

® Now IF diameler of ventui << diameter of Pipe ,then Ua<<Uv and
Uv = CvJ2gaH

Uses

® Tt is used for measuing Rate of Row of Fluidg.
Tt is useed to measure flow of vanous crude oils |, naturd Qoses et
o They are used s wfrence Standards for alibraling ofher Flow Meters.

ADVANTAGES
® Tt is most widely used due to its hq/‘qh fesstance .
® (ives Acwrate Measurment .
® Available (n very lorge pipe sizes,

D1sADVANTAGES

o Tt requires more space .
® Tts cost is high.
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| Pitor_Tuse I

® F was named afler o French Engioeer, Henri Pilot,
e T is usel fo mensure Fiuid Velocity .
oTt is a type Of Flow Metes.

PRrINCIPLE

® Tt woks on the principle of Bemoull's Theorem.

® Tt is bosed on the puinciple that if velocity Of the flow of a point
becomes, e, the  pressure I increased dve to conversion of kinetic
Energy imo  Pressure ey .

CoNSTRUCTION

o Tt consist of two hollow fubes that measures pressure at different
points in o pipe.

® The twes are foint of we @n oy bent at right angle.

PIToT «—
ToBE
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I ORKING

o The Pitot Tobe installed in the Pow streams measurez the direct
pressuie @t the Contact Pitot tube hole.

® The Pressuie in the Pitot fube becomes high thot creter a pressure
difference which is mesured by Manometer.

o The Veodty of the flow is glven by :

U= CpJ2gaH

Where , ® U= Velocty of Flow o} point of Tnsettion
® (p= (vefficient of Pitot Tobe .

UsEs

e Pitot Tube are mest commonly vsed on Aircraft to mevsuie Airspeed.
o They ore used 0y Flow Melers fo meoswre Flow mte of liguids.

ADVANTAGES
o Tt provides precise Movement Of Ruid Velocity.
Tt is simpe and ewnomicl o ingtall.

DiSADVANTAGES

e Tt is unsuitoble for dity and shicky Fiuids
e Tt often requite  (librotion and  (orrechions ,
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ROTAMETER

e A Rotameer is a device that measuer volumelric Flow wte of
flid in a dosed tube.
o Tt belon(as bo a dass of Flow Metem.

PRriNCIPLE

o The Rotomeler puinciple Works on fore of gravity £ upthrugt.
o T ansist of variable areq through which liquid passes .

CONSTRUCTION

o Tt consist of a Vertide topered fube haul'nﬂ a narow down end.

e The tube is usualy made of glass Yo which a linear Awle Is
altacned

e A Solid Plummet / Float is plaed in the tube .

® Plymmet may be Made of lead, Alminiom, Glass or Plogtic.

D

> TAPPERED TuBe

wifinsjin

Iner —
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WORKING

o First Rotameler is fited in a pipe.

o As the flow is upward thmugh o toppered fube, the fiow of flud
varies,.

® The Plummet ,which is surunded by the Fiud nses and falls
depending on Rote of Flow.

o The Greater the Flow mfe , higher wil be the Plummet nse .

® The tmdin%& an be @lwlated in the oltacded Sawile.

Uses
oIt is used in chemil industies £ oil ndugtnies .
Tt is used for owgen flow rte in Medical areas.
o It animle supply of ar in Fermenters.

ADVANTAGEES
o Tt doesn't require any extemal elecicity or Flow.
o I's st Is relotively low.
o T is good for menguring small flows.

DisADVANTAGES

ot @n only be ingtalled in Vericl Rosttions .
® The glass tube s tough to handie
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Size ReoucTioNn

® Size Redudion is a process of reducing large drug Substances into
smaller particles .

T is also known as Comminution or Pulvenzakion .

e Th cose of solid substances , the process of size redudtion Is done
by Guinding and Cotting .

e In case of liguids , it is done by Emuisification or Atomisation .

ADVANTAGES

® Content Uniformity * With smaller partide size , number of porficies
increases , larger fhe number of porticles , better 1s mixing , therefore
better content uniformity con be adhieved.

e Uniform Flow : Smaller and. controlled patticle size promotes flow of
powder , this helps in toblet compression € psvle filing .

® Effechive Dujing - Rate of dwjing Incleases 0s size feduction  increcses
the aurfoe area,

® Tmproved - Stability = Smaller partide size detenses the sedimentedion e,
thus increases s’mb'rlih, of suspensionss

® Tmproved Absorblion * Smaller the partide size, Faster the obsorbtion .

D1SADVANTAGES

® Drug Degradation * Thermolabile  substances hauing chanees of - degradation
dve to the heot produed during milling .

® Poor Mixing + Vey gmoll particles possess strong  cohesive forces
which leads to dggregation during mfxing.

® (ontaminakon : There are chanes of Gntamination dun'gq milling <
gn‘ndfng.




ObIECTIVES

o Size Reducion leade fo increagse surfoe area that inhanes the
e of physical or chemial proess.

® Redudng the size of porticles lends o ense of mixing € improves
dissolufion fte, solubility  efc.

o Dosage Forms like psules , (nsuflaions , Suppositories  reguires the
partide size 10 be less than 60 mm In size.

o Stapilty of emuisions can be inaeased by decrensing the size
of ofl qglobules.

® Smaller Partide sze leads to higher rate of drug absotion .

e Opthalmic ond Demal preparations Shovld be fee ffom  arze

ond qrity parides to avoid Imitation.
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MechanmisM OF Size ReDUCTION

There are vanove methode wHh different mechanism used for
ide Size fedudion process .

© Impact

@ Attntion

@ Compression

@ Cuth'ne

IMpacT

e In this method the malerial 1s hitted with an Oblect moving at
high speed In oder fo fedve its partide Size.

® Example ' Hammer Mill.

ATTRITON
e In this method, the partides suffaes moves| fubbed with fespect fo
each ather ond produces shear fores which feduees the partice size.
e Example * Fluid Enegy Mil

COMPRESSION

e In this method, the matericl s crudhed blw falle by the application
of pressure , Moinly Used for hard moterial2

® Exampe @ Roller Mil

CutiNG

o In this method , matenale ar cut with the help of shap bladex .
® Example - Cutter Mill,
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LAW (OVERNING SizE REeDucTiON

There are mainly 3 laws that qovems the process of size  reduction
O kick's Low
@ Rittinger's Law
® Bond's law

Kick's LAW
According to this law , the energy fequired 1o reduce the size of
the partides i diedly propottional fo the rotio of size redudion.

)

Here k= kick's (onstant
di = Initial Diameter
da = Final Diametes

RITTINGER's LAW
Acording 1o this law , energy fequired for see redudion is directly
proporl-inno! fo the new surface areq PI'GdUCEd.

E = kr (Sn-5i)

Here kg = Rittinger's (ongtont
Sn = New Surfae Areq
Si = Inibal Surface Area
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BonD's LAw

This low stoles that enerqy required for size mluckion (s prpottiond
to the new cack length .

£=f@. _ [0
W d de

Here, E= Energy Requited
W= Bond Work Index
dt = diameler of sieve hat cllow 807 of feed mass fo pass
da = diameter of sieve that cllows 807 of grovnd moss o poss.
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FAcTORS AFFECTING SizZE Repuction |

There are vanovs facore that affects the ploess o Size feduchion
as follows :

® Hardness

® Toughness

® Abbresiveness

® Slickiness

® Slippemess

® Melting foint

® Bxplosiveness

HARDNESS

® The size redudion of soft moleriols is Comparatively easier than
hord  substances .

® Horder the material , more it Is difficlt 4o redue the size.

TOUGNESS
o T is even More important than hardness .
e Soft but tough moterials @n (wse more problem in redudng size.
® Example - T is more difficult to Drenk a fubber than a cholk - stick

ABBRBSIVENESS

o1t is the property of hard moterials.

o Duiing the grinding Of abrasive Substanees , the final produd may
be contaminated with qrinding mille wom metal
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STICKINESS

® Shickiness (ause Considerable difficulty in Size redudion 0s they gel
slided to the Qrinding of  Sieve sufaces OF the mill .

® Example > Gummy of Resinuoug, Substances.

SLIPPERINESS

® Tt is_|ust Opposite fo Stickiness .

® They also lnd to diffiity in size redudion as they adt o a
lbricont and slipe € hence lowers the efficiency of grinding surbea.

MeLnng Point
® Solide with low Meting Point often bewomen <oft € melt due to

the heot genemled duiing the mi[!fna,
® The problem @n be  Overcome by coling the mill.

ExPLOSIVENESS

® Some Substance possess explosive nafure

® Such moaferiale mugt be gound wet or i the presence of Inert
ofmasphere .
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IEQUIQMENTS Useo For Size Reouction |

The most common size fedudion mills used In Pharmacevtical Industries

are as follows -
@O Hammer Mill
@ Ball Mil
® Fuid Energy Mill
@ Edge Runner Mil
® End Runner Mill

[ Hammer ML l

Hammer Mill is a type of csher ued for ganding and redwing
the size of large porticles.

PRINCIPLE
T operates on the <painciple of Impact belween rpidly moving hammers
mounted on Rotor € Shoft |

ConsTrRUCTION € NORKING

® A hammer mill IS bﬂsiﬂﬂltf 0 Stel dum onhaining a fotating shaft
on which hammerz are mounted.

e The hammer Swings are fixed to the cntral fotor,

o The fotor miotes of high Speed inside he drum.

® The moterial is put into the hoppes which is mneded with drm.

® The material is powdered fo the desied size dve fo fast rotation
of hammers £ olleced under the screen (onneded with outlet
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UsEs
o T} is used 1o gﬂnd pharmaeUtical  raw molencle , Nerbal medicines

and sugor.
° Theq are used for powder moking in chemicl € pharmacey- indusinies.
® Used fo obloin size of 10 - 400 mm,

ADVANTAGIES
e Rapid in adion £ capoble of grinding different types of moteriols.
® Eagy o install € Operafe.
e Low maintainance (ost . .
® Reqifes moderate enemy.

DISADVANTAGES

® (onnot be used for solidz having kigh etting -ein low metting point.
o Tt may get damaged In case of unantrolied feed mle.
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BALL Mu.l._l

o Ball Mil is one of the type of grinder used to grind 05 blend

materiols into  Superfine  powders .
® These powder2 are Furﬂmer used in mineral dressings , point € ceromics .

PRINCIPLE
e The ball mill works on the poinciple Of combined Impact € Aftrition.
® Rapdly moving balls are vsed for reduang the size of lamger porticles.

ConsTRucTION € WORKING:

e The boll mill consist of a hollow ylinder mounted on a shaft €
fotaling - abowt ite horizontal  axis .

e The cylinder contain balls generally Made of metols that Ocupies
30- 507- volume of +he Cylindew.

® The drg 1o be quund 1% plaed inside the cylinder along with Dalix
Yo about 607- Volume of the ylinder.

® The mil 12 allowed to fotate on a mect Speed.

(CYLUNDER

Low Sped

Baus ) '
O O oooog OO OO o Hllah Speed
= Q-

VIDEOS : () IMPERFECT PHARMACY



Uses
o Used for production of Opthalmic £ farentral Freduds.
® lsed for both dry 2 et Fqn‘ndinﬂ.
o Used for produdion of Fine Powders without dust.

ADVANTAGEES
e Very Fine Powder can be obtained.

® Sutoble for both wet € dy ganding .
® low Fodudtion £ Installchion cost.

D1SADVANTAGIES
e Tt prdues 400 much noise.
® Ball Miling Is a How plocess.
o Tt onsumes high unit eledsicity
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I FLuio Eneray NIL_Ll

® Fivid enerqy mil is used for size rfeducon I pharmaeuticol | @smetics

4 food industries.
o T is also known as et Mill, Micronizerz or Ultrafine  Girindlers, .

PrinciPLE

® T is based on the principle of combined TImpact € Aftntion.
® Size Reduction fakes place by high velocly Collision blw partices.

ConsTrucnion € WORKING

o Tt consist of a loop of pipe hauing intemol diameter of 20 -200 mm .
® Svernl Nozzlez are fitted of the Dottom of pipe thrugh which ais
s inseted inside the pipe.
® A Classifier is fitted n the Outlet section .
e The Feed is intoduced infto the mill via Feed inlet and air is injected
at very high pressure fhough nozzles.
® Due fo high velodty air case furbvene that leads to ©lision of partices.
® Particles OF desied size scieened out thiough the cClassiffes .

Classifies +—
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UsEs
o Tt is used fo Obtain very Fine Powders.
® Tt is mainly ved for Heat Sensiive Moteriolg .

ADVANTAGES
e Tt is suitoble for Heol labile Substonces.

® less chanes of @ntamination.
® It qves patides of Ulirafine Size

DisADVANTAGES
o Tt cant be used for milling of soft, Qummy £ fibrove  substances .
® Tt is quite expensive .
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| EoGe Runner MiLL |

® Edge Runner Mill is olso known as Roller Stone Mill .
o T mntaing two large grr‘ncll‘ng Stones that fotates Slowly in a lalge
bow! Containing the malerial € Crushes them info fine powdes .

PrincipLE
Tt works on the puincipe OF ompression and sheanng fosee
developed by rototing Stones,.

(onsTRUCTION € WORKING

o It @nsist of two heavy mllers that moveg on a bed.

® Bed s genenlly made of stone or Tron.

® The roller rotates on a centrol Shaft.

e The materiol to be qovnd i plaed on the bed € stone is mnﬁfmsly
evolue on its axis.

® Size fedudion (s Oblained by shean‘nﬂ ulong with rushing.

® Mateiol is qound for definite period € then passed through the Seives
fo get the pouder of fequited size .

Rolles

-+ Base
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UsEs
T is ueed fo cush and grind neary oll types of dlug,s_
o Tt is manly vsed for plant based prduds.
oTh is uvsad to gt Vey fine particle size materialg .

ADVANTAGES
® Very fine particle Stze Obloined .
® less oitention fequited during operation.
® Simple (n Studure.

DISADVANTAGES
o Tt @nnot be used for sticy materiols.
o (hanes of Contamination due to rller matenal
e Tt mokes a lot of noise
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I Eno Runner MiLL I

e End Runner Mill Is no%hina but the advane and automated version
of Mortar and Festle .
® T operotes ke 0 wet guinder ysed In houses.

PRINCIPLE

Tt works on the puinciple of Crushing and - shear fores  developed
due t0 the movement OF Mortar € Fedte.

(onsTRUCTION € INORKING

e Tt onsist of Mortor 2 FPestle made of either steel or stone.
o The Pestle mtates on its axis € of dumb-bell ghaped .
o Mottar s genemlly fiated of high speed.
® The maferil whose Size is 1o be feduced is placed In Morar .
e The mortar fvoluee Of high Speed ¢ revolving mortar  cawses fhe pestie rewk.
o The resuling moteriol passed though Seive to get powder of
Sufficient size.

Mortor
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Uses

o Tis used for Crushing Very hard < flbroug materialg .
® Used for both dry € wet ginding.
® Used for Qinding point , Clays € Sticky mafenals.

ADVANTAGES

e Fasy to Clean € operote.

® [ow Maintainance (ost.
® Reguites less  attention

DISADVANTAGIES
o T+ causes lot of noise.

® Not suitable for Vey hord drvgs
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Size SEPARATION

® Size Separakion is defined 0s a phamacevticol process that  nvolves
the separation of particles of desired size flom the mixture of various
Size particles.

T is also known Gs Seiving, ‘Saeenr'nﬂ or Sifling.

® Size reduction Qqives particles of small but varying gizes and alone
it is not sulicent to give portices of required size . hence size reducfion
€ size sepamtion performed simultaneously fo obtoin pouders of
desired size.

OBsectives / Appuicanon OF Size SEPARATION

® To prepore granvles of desired size.

e To classify malerials into different sizes .

® To get unform dosage form .

® To sepamte undesimble parfides {fom a mixture .

e To know the efficenay of size redudion equipments.

e To \mprove mixing of pouders.

o To improve Solubility & stability of drgs.

® for preparations of toblels , Suspensions € other pharmacevtical produds .

® Quing the filing Of capsules  the particles must be onifom in
weight € doses .
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| MecnaNisM OF Size SEPARATION

Size separdion fs mainly done by 3 methods -
O Agitation
@ Buwshing
@ Centrifugation

AGITATION
e T is a method of size redudion through seives.
® Seives are agjitoted in different number of Wways . 0 follows

© [ Oscitiation ] In his method seive moves in a oscillatory motion
(%o and fo movement) .
Malerial s roll on the surface of the selve .

@ [ Vibralion | : In this method , the seive shows a fype of vibration.
This motion can couse seive 10 move Up- Down or Left-Rignt.

@ [ Gyraion | ¢ Gyrotion s a dype Of folatoy mation thot allows he
podicles to spin and pass fhrough the Meshes,
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BRUSHING

® Th this method a brush is used to move the particles on +he
surface of the seive to keep the meshes Clens.

e The bruch is fotated in the entre in the wse of cisalar eive.

o Thie method is maily Used to separote the sze of greasy and
sticky powder substances .

CENTRIFUGATION

e In this method , Q hl'gh SPee:l otor s fived insde a vertical qylinderia
Selve

e This method works on the puinciple of centrifugal Foree.

® The partide separaion oawrs due to a siream of ais created by
fotor's  fotation.
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[ OFFiciaL_Stanparos OF Powoers |

® Grenerally, Powders are classified as (oarse o Fine Fowders .

® But Tndion Pharmacopoeia has presciibed Some stondardy for the
Classification of pouders.

® According fo TP, the degree of coarseness or fireness s expressed
whh refeence to the size of seive through which powder cn pass .

Tae For CuassiiFication OF PowDERS

@RADES OF Size THrouGH WHICH Si1ze THROUGIH WHIY
PowpER ALL PARmcLes PAss 4oy PARTCLES PAss
® Coarse Powper 10 4y
® MooeraTely (OARSE 22 €0
® MooeErATELY  FAINE 4y 8s
® FiNe Powper 8S -
e VERy ANE PowbER 120 o

CoARSE PowDER

Tt is the powder , In which all portices pass through Seive no 10
and not more than pass thmugh seive no- 44.

MoperaTely  (oArse Powper

Tt is the powder, in which all parides pass through sewve no- 22
and not more than 407. pass through Seive no €0.
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MoperaTeLy FINE PowdER

Tt is the powder , in which all poticles pass through seive no- 44
but not more than 4o7. pass through Seive no- 8S.

FINE PowDER

A Powder in which all particles pass through the seive no- 8S
is known 0s Fine Powder.

Very ANE Powper

A Powder in which all the partides Ppass through the Seive no-
120 is known ag Very Fine Powdes.
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| Sieves

o Seives are the devices used for separaling wanted materiale from

Unwanted materials .
® Seives are the simplest and most frequently vsed  instrument for size

Separolion .

Tuees OF SIEVES
Seives @n be dassified as follows *
@ |Noven wire Sieves
@ Bolting Cloth Sieves
® Bar Screens
@ Ponched Plates

Woven WIRE SIEVES

e These are generol puipose seives £ =l m TR T
widely Used 1n . phamagy proactices. | F

o They are Of forher two types - ____] ‘: ___l _

@ Ploin Weave Sieve L T

® Twilled Weave Sieve

BoLiNg: Clo SIEVES

® They are genenlly made of nylon clothes
o They are used for sepasation of Fine
Powders
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BAR SCREENS !
'Tﬁa{ are  mainly vsed for handh‘ng of very

|ﬂ-[8€ and heovy materials.
'Theq are Qenerally Made of lron or aluminiom .
®Ttis a lage mechaninl  Filtes.

Puncuep PLATES
o They are also known as Perforoted  Screens, .
® They are vsed for conrse sizing.
o They are Generolly made Of sheet of melols
Nawing rund , oval , square of rectangular

peﬁbmﬁon& ,
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[Equipments Usep For Size Sepaamon |

There are voriovs equipments used for the press of size
separation , Some of them are discussed below

O Sieve Shakes

® C(yclone Separatos

® Aiv  Separatos

@ Bag Filter

® Elwtiation Tank

I SIEVE SHAKER

® A sieve shaker js a laboratory device used for the pmcess of
Size separalion.
Tt js an Qutomaled version of Agitation  pocess .

PrinciPLE

® Sieve Shaker Works on the puinciple of Agitation.

e The powdered dn.lg seporates oot in different seives aaording to - their
sizes due 0 vibration .

CoNsTRUCTION € A ORKING

® Tt consict of a base on which different number of sieves are conneded
with each other.

e Tt antaing stondard sieves With different Sleve numbers .

® Sieves are amonged such that largest is on top € smallest at bottom.

o The sample is placed on fop seive € Machine Nas started (20 minse

® The pouder retoined on each sieve is colleced £ weighed. :

lupenrecT
]
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—> SIEVES

SwiteH T‘"Eﬂ

Usgs

® Tt js used for the process of size separtion € Size defemination.
® T is used in the development of -obleta & Capsules .

ADVANTAGES

o Tt requires less power supply .
® Tt is not so much expensive.

® Easy 1o install 2 operte .

DiSADUANTAGES

@ Dun'rg shaking , attrition moy ocur.
® Chonces of clogging if matenal s wet.
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| CYCLONE SEPARATOR |

, Cyclone  Separator is 0 devie that uses fongentiol ois to Crte a
oyclone  for the proess of size separclion.

PRINCIPLE
® (yclone Sepamfor works on the puinciple of  (entrifigotion.
® It mainly used 10 seporate solids from fluids (air) .

ConsTRUCTION € WORKINGI

o Tt consist OF conical € vertical cylindricol vessel.

o The qjlinder wnsist of a fongential inlet in the Upper side ,
Flud Ouflet on the fop € <olid outet af the Dottom .

o The Feed is introduced fongentiolly ab very high velocity into the vescel.

o The rotaory motion tokes ploce inside the vessel £ a cycone foms .

e The solids are thrown fo the walls by centrifugal fore that ater on
leaves through the solid QuHet .

e The Fluids CAir) esapes fom the fop through Fivid Qutiet .

Flid Qutiet

| Solid Outler
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Uses
o Tt is usd for separation of solide and goses .
®This wed to separate (oarse postices from fine dusk.

ADVANTAGES
¢ low investment Cost.
Tt @n opemte at high tempertiures.
® Regquites small space for installation.

DISADUANTAGES

® High Power (bnsumption.
o Tt onnot be used for sficky materials
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[ AIR_SeparaTor ]

Air separttor is @ mechanical devie thot separate materials based
on theiw sizes .

PriNcIPLE
o The air separotor works on the Rame principle as a Gydone Separclor.
* T sepantes patides with the help of Centrifiqol fowce.

ConstrucioN € WORKING!
® Air separator consist of a cylindrical vessel with-a  onicol  base
having a feed inlet of vpper part OF the vessel.
T+ qnsist of a foting disc € blades at fhe cntre of the vessel.
® Two outets also present ot the base , one for finer partides and cther
for (oarses pmﬁcles.
® feed enters 4hrough Feed inlet and falis on tating bladeg
® The mtoling blades fololes € produees an air cument that cuwse cmhﬁgﬂu
® The (oarser particles flls in the heavy outiet while finer ones falls

in the Finer Outet.
17
‘\_ %)
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USEs

o Tt js wed fo separate sub micon size porticles.
® Tt is ued for separation of dry partices

ADVANTAGES
oIt is a simple [nstrument
@ Easy o install
® Fasy to clean € mainfain

DISADVANTAGES

® Not suitoble for wet 2 sticky Matencig
® Slightly costier.
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I BAG FILTER |

Bag Fillers are mainly used fos Wmouing bl'g dugt partides €
fitradion  of ars

PrINCGIPLE

The bag fitter works on two step puinciple .
@ In the first step the gas contoining the dust 1 passed through @
bag (cloth) by applying Sudion € because Of this sepaolion occus .
@ Th the next step bagr ore shoken by appying pressure <0 that pouwders
Qitoched With the baga folls € @lieded fiom bose .

ConsTrUCTiON € WWORKNG

o Tt mnsist of senes of batas made of (fon or wool .

o A MHopper is amanged ot the bottom of te fller to reiie féed.
Wovking consist OF o Steps

® First Feed is separated ftom ait by passing it through cloth bags .

o In nex: step the ba:asare shaken 1o colled the finex that are adhere
fo the bags.

Colton

Tnlet —
Fittenng Shaking
Period feriod
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Uses
o Tt is used 10 puiity the air.
o Tt is used glong with Qydone Separator.

ADVANTAGES
T an be ysad for removing dugt
o T} js st effedive

DisADUANTAGES

o It requires long Hime
®TF is not 0 pure Size Separation equipment.
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I EwTriATION TANK |

Fitiofion Tonk basiclly sepamates 4he heavier porticles from  lignter
partides .

PrincioLe

® Flutriokion Tank Works on the pwinciple Of Elutriakion , /n which partides
selfles down On the bottom of the fonk .

® Fluid Flows in he oppesite direcion oF seftiing movement of particles .

ConsTRucTioN € INORKING
o Tt ongst of a verical @lumn with an inlet near the bottom.
® An outlet for the orse powder Qwiloble ot the bose.
® The 4onk is flled with dry pouwder along with lorge amount of wates
® The partides, are ollowed 1o setle for a given time period.
® The portides are oledted at different heignts acoding to their sizs.
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Uses

® Used for seporaling insoluble solide Oaording fo their sizes.
® (an be used in single or multiple form.

ADVANTAGES
et is o qwk process .

® Eas, to install € Opemte.

DISADVANTAGIES

e Need of dilution.
® Not provide {0ov. Qavragy
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