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"Education is a liberating force" and in our
age it is also a democratising force, cutting
across the barriers of caste and class,
smoothing out inequalities imposed by birth
and other circumstances. "

- Indira Gandhi
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4.4 lil••••ct>

~ 3lllP1J>TUT x1cPmB ~, ~ ~ ~ m~ f.1~ IliCfl f.1Cf1I~l· ~
~ cfi ~ jOlcl't11 ~ ~ ~ ~ ~ x:p.fi ~ cm 6fT\ifR ~
lj)°ICl"t1I~Cfd ~ filiflcfl ~ c#t >ll"fu" it I
o· ~ 3Tl@JJ5fUT xT<P~ ("1ft ~ ~) 31~f.'l~li: ~ ~ (1976) cfi

~ ~ /~ ~ Q)T 3l~ lWl m ~ m crr.=n cfi PiJ>TUT m ~ m
lWl m ~ cfi ~ ~ ~ ~ m ~ PiJ>TUT ~ ~ ~ ~ ~ ~
~ -;:p:fCfI fiic;rr it m ;ff '+ft fiic;rr it 3tR ~ qof ~ cfi "f)"q 1l ~
m q)'I!lc~'i Q)T Wll<T fclR:rr it I Gfb ~ CffiT, ~, ~ cfc;r, CI'i'ftl~ ~ 3tR
CffiT ~ ~ ir"'iT ~ I ~ ~ -;:p:fCfI cfi ~ ~ 3tR ~a1cIJ 3tR
q) xl c~'i m ~ cfi ~ ~ 3tR qof "CfI"RCfI Q)T Wll<T ;:ffij fclR:rr IJfRT

~ I ~ ~ CffiT cfi '+IN Q)T "CfIl1 ~ "CfIl1 80 ~, ~ '+IN Q)T 1.5 ~.
3tR ~ -;:p:fCfI 3.0 ~ ~ 3lfWp ;:ffij ir"'iT ~ I .~ ~ cfi "f)"q

1l ;g 1~ f1~re:~C'1 Q)T Wll<T fcpm \J1T ~ ~ fctg Gfb >@r ~ fC;j~ 'i cfi ~ ~
4.0 ~ ~ 3lfWp Q)T ;:ffij' 6Frr ~ I C) .

il) lfCffiR" th! ~ ~ ~x) (eft ~ ~): ~ ~ Q)T 3l~ ~ ~

Jlfc}cCfl ~ cfi Wll<T ~ ~ m ~ l1cfCA ~ lWl m ~ ~ ~
q 1,<-8xlcpCi ~ ~ ~ ~ I ~ ~ -;:p:fCfI 3tR qof ~ cfi "f)"q 1l
~ m q)'I!1e1'i Cl?TWll<T ~ it '+ft ~. ~ m ;:ffij '+ft I ~ ~ ~
3lTt ~ ~ CiIfC;jCflI 4.2 1l eft ~ ~ I

dl~<t>1 4.2: 1fcffiR lh! -ijt 3lTt ~ ~ 3lTt ~ 3lTt (3690: 1992)

~~~\J1'1I~I1<t> ~ 3T'tm~

t~ f;JCX ~f;JCX

~~ . 80%~ 82%~

~ 16%~ 16%~

~ l.5%~.~.~ O.6%~.~.~

~ 1.O%~ 1.5%~

~ "fl1CP 2.5%~ -

Cfilc,;'llhI4~ 5 /flic;ft.~ 51/ flic;ft.~

~<fR:c/~~ 20 /flic;ft. ~ 120/ P1cfr. ~

\/
/

1fiffiFf ~ qRl1lttl.
m 1JT'1CP ~ 1fiffiFf

iRA ~ ftr.ID'o
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· .
l

lJ'~ ~ 3lWl t, ~~ ~ \3ftrc:rdI4+i1"1 qx ~ cm ~"dCl) f5c;rmr \JfTd1

t \Jf6r"ffCp ftp CR1T lllf(;fCf)I~ ~ ~ ~ ~ ~ ~ ~ ~ ~., ~"Cf)X

~ 3fR ~ CR1T 3fR tm9 wr+rT ~ ~ ~ 3lWT Xi)q -q ~ ~ t 1lJ'~

~ ~ ~ cm ~ ~ -q ~ ~et! tlt5lL1dl ~ tfR-tfR f5c;rmr \JfTd1 t
~ % <mfr m "Cf)X~ 'BTll1 -q ~ \ifRft t 3l~ l1cffiR ~ ~ 3fR tm9 ~

Xi)q -q '1\JR 3lR ~ t I ~ "'ERUTqx 10° ~" qx ~ ~ l:lFft fl1c;rrm \JfTd1 t
3fR ~ ~ ffiffi \Jllfr xm \JfTd1 ~ I ~ cm ~ m ~~ ~ l:lFft
flic;rr;n" ~ imrr t I 3Td": ~ cffrT -m:r ~ ~ ~ \JfRT \JfTd1 t I l:lFft et!lIT?IT,

~ et! cgc;r lIT?IT~ 25 ~ ~ ~ -.,tr ~ ~ I lJ'~ ~ "\Jllft ~
t \Jf6r "dCl) ftp lfREFf ~ Cf)UTllCX ~ ~ ~ 3lTClJR ~ ., m ~ I ~ ~ <PT

l1cffiR ffi ~ ~ w. cm ~ lJ'~;:n ~ ~ t 0Tfcp ~ 3lffiRt ~
l1cffiR -q ~ .~ 3fR ~ ~ l1cffiR ~ Cf)UT~ ~ ~ I lfCRSA et! ~ 3fR
l"lCR ~ lJ'~ et! ~ ~ wnfcm mcfr t I ~ et!lJ'~ ~ccfr !Wlill 3fR lfCRSA

<PT ~ ~ l"lCR f.1k'jf(;f ftld ~ qx ~ ~ t:

\/
/

. ~ <1ft qRa:tltill.
~ 1JRCf)~ 1fiffiR'

~ q} ftr.IDu
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D CffiT Q?T '! Ifll ~ f.1efj fi~l \i1'""I

it) CffiT III f{;jefj13D Q?T ~

ill) ~ ctt fc1{<j') IR=t d I

iv) l1'~ et wm ~ Q?T dlq~I"1

v) ~ Q?T CffiT ~ ,

vi) ~ctt~

vii) "'EFf -B ~ ctt l1T?TT

viii) ~ Q?T cRIcnT

ix) "'EFf ctt -.ffi1

x) ~ l1'~ QRUTcmc;T

1. l{~ ~ ~ ~ <m.>fitlc'1I~·

l1'~ et ~ ~ ~ ~ "EfC"1T3IT et Wl1cp1 PlS11f{;jR5ld ~ ~ ~
fclRrr \i1T X1Cf)"dT ~:

D ~ cp1 ~ et m~ l1'~ fitm ~ CR eft "\J1T(fr~ ~ ~ -B -g-qr et
~ ffi wm t I ~ ~ Q?T ~ 3tR CfT<J~ ~c'!~fl ~
\Jffi1T ~ I

ii) ~ 6iC'f ~ ~-~ 6iC'f ~ CffiT III f{;jefjI~ 3lifiTcp ~ ~ ~ wmt
t I ~ qRoll~,<:qflq mc;r CffiT Q?T ~ ~ lllf{;jefjl ~ ~ WTdT ~ 3tR
~ lffif et ~ -B 5CfT et ~ ~ mn:; LR ~ \Jffi1T ~ I

iii) ~ CffiT f1:Pc;+r o/f "\J1T(fr~ ~ ~ .31CR% Q?T Ci?TBCRcfr t 5CfT et ~
\3"N.Tf CRcfr ~ ~ ~ wm t I ~ 31RJClT mc;r CffiT ~ x=rr:r.:fIet ~
-B Ci?TBCRcfr ~ ~ CffiT III f{;jefjI~ ~-~ !~ ~ wmt t I

iv) 3lmf: l1cRSR et ~ ffi wm t ~ ~ 31~ mu -B ~ wm t I

11. fir.IDo
~ cp1 l1cRSR -B ~ et (fA ~ ~ t I <l t - ~-WR cpc;fT
qGf)~OI ~, XT"1" ~ ~ ~ fcl><TQ?T ~ ~I

D flpm-sQ'QR Q)('JT~(jf)1fUJ rlIctiid: ~ ~ et ~ l1'~, cpc;fT
qGf)~OI ctt ~ ~ 31~ 3-l1<T<'f-~-Cfl"C'!" ~ et ~~~I"1 ~ ~ cp1
l1cRSR ~ Cfl"C'!"-~-~ ~ et ~~~I"1 -B qRClRid Cf)'!""1T1l1'~ ~
-B ~ cp1 ~ ~ \Pfur ~ ~ ~ 3tR CffiT lllf{;jefjl3D Q?T ~ m
WTdT ~ ~ (f<f) ftp 31Cr -B ~ atl 3tR CffiT ~ efjI~ ~'jet q R~ I0 I "Cf)T~
~ cpl1m ~ ftp 316T tA -B fl jRi d ~ ~ mu f6I ~ C'1 1-fi ., m I ~
~-~-Cfl"C'!" ~~~I"1 ~efjl~efj ~ ~ 3tR l1cRSR et ~ m wffi t 3tR
~ mu ~ 3lR wmt ~I ~ ~ ~ Xi~ ~ et
qRolllil cp1 ~ m -B 3ffil1~ ~ fGr;:ffi- lfdT "'tfC'1"dT t ftp ~ -B CffiT
III f{;jefj13D Q?T ~ ~ ~ 1-fi ~ -B \RIl Q?T ~ fc1€l~ I"1 t I 310: ~

~ ~ -B crrc<=r-~-~ ~~~I'i o:nftt ~ ~~ 1lR CR ~ t
ftp ~ Cfl"C'!"-~-~ ~ Q?T ~~~I"1 ~ I

14
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..

il) XR tt~ Ftt4iid: ~ ~ ~ ~ l1'~ ~ ~ WT QJT~ irrr

~ ~ I <:f5~ ~ cm ~ l1AClT ~ fcl? ~ 3tR ~ 1) WT 6RR crrc;n1TGT~

~ 1?Rrr~ 3tR \lfr ~-~ ~ <IT~ ~ ~ ~ ~ oRr ~ \JffifT

• ~ I ~ ~ ~ ~ WT ~ ~ I crm lll~Cf)I~ ~ tR f.Nc:R ~ ~
~ WT ~ ~C1~F'11"lR ~ ~ wm % I WT6RR crrc;n1TGT~oRr ~
WTffi ~"~ srri ~ "C1'lCfi~ I crm lll~Cf)F~ ~ ~ ~ "C1'lCfi% 3tR

~mWTffi~1

<:f5 ~ x-rm=r ~ frr:rtuT >fW11T cm ~ ~ n ~ 3lW1~ ~ ~ cgt9
+w1c'lT 1) 5CITctT 41'i~ln ctT ~ 'ltf ~ I <:f5 ~"l1AClT ~ fcl? l1'~

~~WTQJTirrr~~1

ill) ~ q)f ~ Ftt4iid: ~ ~ ~ ~ l1'~ ~ ~ \lfr ~
~ ~ ~%~ en RiC&ict1 ~ ~ 1)3IT ~ ~ ~1l1'~ ~ ~

~ ctT ~ xi"Cf)c;q '11 cm ~ >rem x=rR"% fcl?m \Jff X1CflC1T~:

• l1'~ CiIQlil"'1 lR ~ "Cp/ff1) crm, crm li'I~Cf)I3D ~ ~ ~ 1) ~

~~~~ lll~Cf)I1)<:f5~~~ oRr~~ ~~
mc;r~1)~~~1

• l1'~ ~ ~ ~ m \JffifT ~ 3tR WT m wmT ~ I ln~Cf)I~, WT 1)

5CIT~ ~C1~ ('11 ~ 3lffiLfffi ~ 1) cgt9 ~ (lcf) fi~8Ci m ~ ~ 3tR

~ ~ ~ ~ "Cplffi1 cw:rr \JffifT ~ I

• crm ln~Cf)I3D ~ tfn ~ 1) ~ ~ 3tR 3lT'ffl" 1) ~ ~,

qJl{q)l~fq~ mm Cf)1~Cf{i ctT ~ ~ <PT~ ~ crrc;n~li({!I"'1

~-~ afiur 1?Rrr~ ~ I ~ ~-~ Cf)Uf6RR ~ ~ lll~Cf)ICf)~ ~

~ ~ ~ wmT % I 3tc=rC1": <} Cf)Uf~ ~ ~ ~ ~ 1) ~ 3lA
wm % I Cf)Ufm ~ "ill 1ft <} WT ~ 5CITQJTcgt9 'm'T ~ ~ % I cfpfl
1) f.1f%-C1"crm ;wft ~ ~ ~ ~ III ~Cf) 13D~ ~ 1) 1ft ~ 3ffifi ~ I

• ~ ~ "CflUlT ~ ~ ~ 7n~Cf)I~" ~ ~ lR ~ wmT % I ~
3tR ~ ~ ~ ~ C/?RUT"~ ~ cgt9 mc;r crm ~ wmT % 3tR ~

ctT ~t:R-Bm ~ ~ ~ ~ ~ % I 31Cf1) \JfC"1 ctT x:MI ~, 5CIT~

~ 3tR Xil¥ crm lll~Cf)I3D ~ ~ ~ ~ ~ ~ mc;r crm
~ llBfr 1) ~ ~ ~I

/

lfiffil""l <1ft q~ '11 till,
~ 1JFI(f) ~ lfiffil""l

<RA <t ~
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.............................................................................................................................................................
\

4.7 'EfCXT.f4

"iFf, 11cRSR mcp'l ~ ~ I ql'iqRCf) ~ xf ~ "iFf, ~ "iFf, ~ - ~ "iFf,
~ "iFf, ~-~ "iFf 3lR ~ "iFf urn) Cf)T wWT 11cRSR m et ~ ~
\Ifl"ill ~ (~ ftBr 4.2) I

16

I. sit ~ Cf) 31~ Cf) l"<J

~ "iFf et ~Pl4IG"i ~\ij1~~1 cm Plklf(;JftlC'1.(fR ~ -B CilllcpC'1~ \JfT

x=rcmrr ~ I

'Cb) ~ TA: m a1fc1\i1'~ -B 3lPT 3lR ~ ~ ~ I ~ 6G C1Cf)

m et >fCTT5cm ~ et ~ 3lR >la-WA ~ tR(q cm ~ et ~
"iFf -B ~ ~ Nill ~ I

~) ~uff TA: "4 fu <IT ~ "iFf ~ I ~ fu ~ et "iFf cm ~ -i1
~ ~ ~ ~ (~ et ~ <IT ~) fclCf)~C'1 ~

~~I

'1) ~~:r.r;f: ~ m 61~ll ~ ft~ X5ill ~ ~ >lafMcp <IT ~
(~, ~ <IT ~ ~)llrfl~ft(1 Nill ~ I'

/
/



~ 4.2: lJiffir-f lf~

,.

11. ~ TT4

<) ~ ~ fu qft ~ et> ~ ~ ~ c;rTW4 ~ ~ ~ ~ ~ -q ~
cm ~ ~ >r~ FcP<rr \JffifT % ~ ~ fcp ~ 6RA et> ~ 3lfd ~a+f CR1T
lllR;JCf>I~ ~ ~ ~ '¥. -;:r~ 3lR mu ~ ~ ~ -;:riT ~ 1C'RC'f mu
cm ~ f.1Cf>Tc;r ~ \iTIC11 % 3lR ~ cm ~ -qRr ~ en ~ \JffifT % 1m
crf1fro ~ ~ ~ qft fcR:+IT cm ~Ptl:lICi~ ~\J11~'11· cm ~ -m ern qft
~ ~ fclCf> ffl Ci FcP<rr 'l<TI % 1

t1 fAi ~ d TT4 3fR ifC'.X qqh: ~ ~ :q.f ft-r:t .~ cm 112ffi ~, ~
crfct-rr ~ CflTCJ?l11~ ~ er 'nTcPR / 311l:ICilCf> 1"! ~ ~ tR FcP<rr \JffifT :m 1
xi fA1R;JCi :q.f 3lR ~ ~ fclCf> ffl Ci fcpm 'l<TI ~ ~ 6RA qft ~ :q.f -q
~ ~ iT crcRI cm ~ tR C¥TT ~ \JfRlT :m tGrn fcp fcRft '4T ~ BR· ~ :q.f
-q ~ ~ \JfRlT :m 1

Th>R-~ TT4: ~.~ et> ~ ~ -q ~ cm ~ qft Xi131l:ICi1 et>·ftRT
wnfcm fcpm \JfRlT :m ~ ~ cm ~ l1AT \JfRlT :m 1 eR ~ -q eR ~
~ cm ~{l;[X ClR ~ \JffifT :m ~ ~ 6RA qft ~ 3iR ~ -q
xi13ll:1CiI ~ 1

~ ~IRqCf) TT4: j~~Cil:ll ;g'1~lcB 3lR ~ -q fclCf>ffiCi ~ ~ 1 <)
3WffiR tR ~, £F1ICf>I"! <TI ~iCfClICf>I"!~ ~ 1 ~ qft ~ ~ et> ~
>r<JCfC1 ~ «"1 ~Xi ~ <TI ~ c;;g;f?JPt l:I~ ~ 6Tcfr % 1 ~ ~ ~ ~

~ vmft % fcp ~ et> xTfWT ~ ~ ~ wnfcm 6Tcfr % 1 ~ ~ :q.f
et> Pts:rjR;J~Ci ~ ~ -

• e:rRl<:T 3'1q ~ 1cA Cf> ~ X1fLP ~ 31ffiT'i"

• :q.f ~ cm ftRT jCf>XiI'i ~ ~ ~ Pt cA 4'1Cf>"!01

• ~ qft <:r:mclcTI 3lR c>!CfOT ~

• CfCIIR;Jc~ -q fTRTcrc ~ ftRT fcRrfr ~

• NiUCiI et> ~ ~ ~

~ ~ :q.f CflT~ ~ ~ % fcp 3llRT f.M ~ mft1 W1c1T et> CflTXUT~
~ cnl Ptl:lfilCi ~ ~ mm % 1 t:TC1J'fcp ClICilj~R;JCi ClJa1 -q ~ :q.f
~;p11Cf>"! <TI 1=f~ 3lR ~ et> ~ ~ et> ~ -qRr et> fu:sCf> ICl qft CllCR~ ~
~ ~ cm ~ fcpm ~ ~ %1

/
/

lJ<ffiA ~ q R'¥i I till,
~ lJACf) ~lJ<ffiA

~qt~
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~ ~s;ur~: 30 ~ CffiTcn<* ~ cm 900 xl. lR QI«l:flCPd ~, f.1c1td"
. 'q lh=r ser 'Cl?X45 xl 700 xl. lR ctsT ~ \JfTill ~ I \(:j~~d l<1IRccp ~ ~

1ft ~-~-crrcx ~li ~H ~ I CffiT -$ 1Th'RC1 ~ -$ ~. 3tR CRr 'Cl?X
~ ~ 11~~cpl311 'If CffiT 11~~cpl ~ cm ~ -$ ~ ~ 8 xl 130 xl. lR
ctsT ~ \JfTill ~ I ~ cm ll~~ cp1311xl C'RC1'cmr' ~ ~ 3llCft ~ 3tR
(fur mcR~ }l~ C1~li 'i ~ ID \JfTill ~ ~ ~ ~ 3tR lfCffir'i" 'If "'I'lfCf)

~ cp]' Cf)Tl1 ~ \JfTill ~ I ~ fcrf[r xl ~ lfCR5f'i' 'If 5'!' cm ~ ~
~ tITt \IfTcfi ~ ~ ~ 4)1%'1 ~ fC1;s ~ -g I ~ fcrf[r xl um
(li~Pt~1 ~) 'TIff 6Rill1

ii) ~ 1J:~<t(f)'(OI ~: \3Q1Cffi fcrf[r ~ ~ 'fr1R ~ xl f.1f1Rr
_ l<1IRzcp ~ cm ~li~H cm 3lft~ ~ -$ ~ ~ \JfTill ~ I ~

~ mcR~ xl ~ (82 xl 98 ~) cmr 3lWT ID \JfTill ~ I ~ ~ ~
~ cm ~li ~I 'i -qq 'If \iTC1',~ 3tR ~ om mm -$ ~ fi1c;nm \JfTill
~ 3tR ctsT!?R 3tR 1Th'Rc11cp'!01~ ftlxIT cm ~ ~ -$ ~ 3tR ctsT ~
-$ ~ ~ ~ crTC1"~ Rl Pt~licp 'If 11c'lC ~ \JfTill t I ~ ~ ~
1Th'Rc11 ~ 3tR ~ Rl CPfftd ~ \IfTcfi ~ I ~ ~ xl ~ lfCffir'i" 'If
4)1%1 ~ fC1;s ~ 'lil?IT q;-yttr q)11 mcfr ~ I

. -:... \

4.10 IicffiFi q> \Jq41~1

~ xl ~ ~ '4TCf)-CP<>fT'If lfCffir'i" ~ lit\~crof ~ ~ ~ ~ ~ ~
cm ~ 'fCIR 3tR ~ <tIT ~ I ~ >r<:Tm ~ ~ xl ilePt 41 3tR Q'RR41'
-q ~ ~, t['Cf) ~'If fcRrr \JfTill ~. I ~ xTit 3tR f1';sRl il -q ~ ~ ~
~ 3tR ~ >r<:Tm ~ 3tR ~ <:IT ~ -q 1ft ~ \JfTill ~ I ~ <:IT l"lll fR'i
~ TIC'f'iT -q f.1l:;:r31T=q lR ~ \JfC'A WTdT ~ 3iR ~ cmr 120 xl 1300 xl. -$ ~
~ ~ wM ~ I *n 31T=q lR ~ 'lflt ~ xl ~ ~ ~ cp]' ~ x7T <tIT
~ 3tR~ lfCR5f'i' cm '4"ilT'iT 1ft 3lffiR 'TIff 6trr I t\ 1C1ifch ~ -$ ~ ~ lR ~
q)11 ~ xl 31QE1r?:d 6trr ~ I t:fT, 3l1~flwlli 3iR :fl:'!-il1IRrid ~ ~ -$ ~
~ >r<:Tm ~ \JfTill ~ I ~ >r<:Tm ~, ~ ~ 3tR 'l"fT / 3T$rr
-$ ~ 1ft ~ \JfTill ~ I

/
/

\

1JCffiR c6t q~'i1I"I,

~ 1JRiI) ~ 1JCffiR
;r-rr;t et ftr.IDtr.
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~ ~ ctT fclfcItr ~ -ff ~ t - x=rc=Rf~, ~~, '<"i$S;OI ~ 3llx
~ ~~ ~ I x=rc=Rf ~ f.1lITur fm:vT ~ PcPLflI£ldl ~ ~ ~
~ cpl1 Wffi ctT ~ ~ ~ 3llx ~~, -wl, ~, '+111i,3lqSOjlciCf)'j
m q)l ~x:8SOj1<1 '+fI cpl1 mc=rr ~ I ~ ~ ~ 3lTtIR qft ~ ~ ~ I
x=rc=Rf~ ffRT ~ ~ -ff CffiT rThRc1"1Cl?'!01 ~ ~ ~ ctT ~ "11ft MI

~ ctT ~ '+fI "Cf)"fqft cpl1 M~I <lb ~ ~ ~ ~ ~ I 3Kf: ~.
~ ~ ctT ~ M ~ \Jl1 ClI~\J1 Pt('1 ~ ~ ~ -mc=rr ~ I tITCI? cpc;ff, ~

~ 3R:l ~ ~ 3llx tfi ~, ~ ~, ~ ~ ~/3T$rr-~
~ '+fI ~ q)l wTrT fcpm "\J1TdT ~ I

4.12 :t1&;IClclT

CffiT ~ ~ ~tr ~ \Jl1 fcl; ~, GtT <IT ~ cnT ~ (lCp
f% <11Cl?'! 6f'1l<IT "\J1TdT~ ~ (lCp fcl; ~ ~ ~ 1fTlT ~ ~ om
m ~ "Wl 11 CffiT 3lWT ~ m "\JlW I

GT- <IT ~ ~ q)l P1J>lUT t ~ cnTt ~ ~ 3lfc1 X1e:+1"
~ ~ "Wl -ff ~ -ff ~ cm ~ "\J1TdT ~ I

~ fcnx:+r ~ ~~ ffRT ~ <IT ~ ~ ~ ctT
>ffipm I

q 1«1 ~pC'1 ~ ~ ~ - ~ Rn Xi CPl ~ l1l'1"CI? ~ FctCCl?
~ 3llx X1Tl1Rl" -.:r:rCI?, ~ <IT $'<lc~'i ~ ~1£lCf~e1<1 c.t
wTrT ~ ~ <IT ~ <IT GT;:fi ~ ~-~ TTIq1-=«I:r.5'~b<1p:-:::rC'1~tr ~
M~I

~ <IT ~ ~ ~tr <IT GT;:fi ~ P1J>lUT <IT ~ <IT ~ <IT P1J>lUT
~ ~ GtT ~ >INf m CTTill- ~ ~ I ~ X1Tl1Rl" -.:r:rCI? 3llx
quf <IT ~ ~ q)l wTrT ~ fcpm "\J1TdTI

~ ('114SOjI'i LR ~ cm ~ (lCp 1%c>fR ctT ~ ~ (lCp fcl;

CffiT lllR;iCl?lq ~-~ m ~ ~ ~-~ ~~ ~~
~ "\JlW 3llx ~ ~ CffiT 3llx xfRl1 3lWT "'i\il'!" 3lR wmT

~I

~ ~ ctT <ffcRr ~ ~ :q.l,~:q.l, ¥1m :q.l,
f2:rr :q.l, RR-cP:R :q.l 3llx T(>fffi :q.l \JfR ~ ~ t I

~ ifC"X TFf: ~ i:P1R LR x=rc=Rf~ f.1l1tur ~ ~ ~ ~ fcnx:+r q)l ~
:q.ll

J De Sukumar (1980), Outline of Dairy Technology, Oxford University Press, Delhi.
J

Ahmed Tufail (1980), Dairy Plant Engineering and Management, Kitab Mahal,
Allahabad.

/
/

1JCffiR ~ qR'I'I1 till.
~ 1JA"if) ~ 1JCffiR

fAR <6 ~
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3TT% ~ -BPt kj fc;j ftm ~3lT COT fl SOJI~ ~I mrrr ~:

tOE[ JIT-l 1

1) ~ ~tl CRlT, \ifC1 3iR err<] ~ ~ ~. ~ xTr COT ~SOJ~11 % 3iR
~-~ ~ ~. '4T ~ "\JfTill % 3iR ~ <:IT Gtt <:IT ~ cfi 11'~ ~
~ mfl{f rnft % 1

2) ~ qft ~, R1PtSOJful ~, ~ ~ -qq:q.:r, ~ 3iR ~ ~ ~
3ll'CTR tR ~ cm cp f1p ct fc)xrr "\JfTill % 1

3) ~ CRlT, ~ COT ~ tTCCf) % 1

4) ~ ~ 3Rl ~ -B ~, >frtf.:f, ~ ('fC'Cf 3iR ~-~ ~ COT
flSOJI~~1 men % 1

5) i) ~ ~ -B ~ ~ men 3iR.~ ~ ~ '4T <mm 5T,1 ~ <:IT
~ -B~ wWr cm ~ lfAT "\JfTill % 1 ~ wWr tft m ff> ~
fc)xrr "\JfTill % I·~ ~ cm ~tl ~ -B ~ ffl ~ 41«l ~ pct ~
~ ~ "\JfTill % 1 ~ ~ qft WRT -B ~ lj)U 1Cl'D1 ~ ~ tr
rnft % 1

80 x 90
ii) ~ COT --- = 7.2 ~. ~/m.

100

tOE[ JIT-l 2

1) ~crTCX-~-ck: ~ COT ~SOJ~11 % ~ ~,ck:-~-crTCX ~
COT ~SOJ~11 men % 1

2) lfCffiR COT ~ ~ ~ men % ~ ~ ~ flic;rr men % 3iR ~
rrtt qft ~ ~ rnft % 1

3) i) ~ ~ ~ cgt9 err<] o'tt ~ -B ~ ~ % 3iR ~ cm 1$c
~ "\JfTill % 1 ~ ~ \JfTCf ~ 3iR ~ qft cfIcrRT tR CR:1T III fc;j cpl ~
~ ~ c;rrrcft ~ 1 ~ '!ijRlct 3iR CllllCj~ll ~ ~ % 1

ii) 11'~ ~ -q ~ ~ ~ ClcP 'Tlf fc)xrr "\JfTill .~ ~ egg ~ ClcP CR:1T
lllfc;jCPI~ ~ ffl ~ ~ 3iR ~ ~.~ CCRn:t 3iR ~ cm ~ ~ 1

~ qRullSOJ{Clfjq -a; ~ ~ ~ ~ ~ ~ x=rr m ~ ~tt=ru-
lfCffiR <mm ~ 1

4) ~ CRlT 3iR q III '<i~Pct ffi:ft2fR 1

tOE[ JIT-l 3

1) ~ m COT 1Ptlll"~ ~ % - ~ cm 11~ ~ ~ ck:-~-CflC'.X

~ ~ ~SOJ~11 COT ~ -B crTCX-~-~ fcR+r ~ ~SOJ~11 ~tft
>lf21C'11SOJ11

2) ~ ctIqSOJ11 tR ~ cm ~ ClcP f6c;rR qft ~ ~ ClcP ftp CR:1T III fc;j cp 1~

~ ~~ m~ ~ ~-~ ~~ ~~~ ~ 3iR ~ ~ CR:1T
3iR ~ 31c'f1T ~ 31R WTctT % 1

I
j

l
I

1

l
i

/
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3) ~tr / ~ ~ CffiT ~Pi~1 '1 cf; ~ ~ "'1\JR 31Rfi ~ 3tR \jfC1 "$'r~ ~ ~
CffiT lI1~Cl?13lT cm ~tR-\3m" ~ ~ \JfT(ff ~ I ~ ~ ~tr CffiT ~
~ ~ ~ ~ ~11'1GI'! ~ cf; ~ ~ \jfC1 cm ~ ~ \JfT(ff ~ I

4) 'i) \3Rh~I'! ~ ~ u;;cwJiOI ~

it) XR-~~

ill) fcf5<T~ ~
mq~4

1) \NCX 'q.:f ~ -wm ~ ~ ~ ~ \JfT(ff ~ I

2) ~~."$'r ~ -g - ~ ~, ~ ~, \{:j$S;OI ~ 3tR ~

~tr CffiT cf; w:rrr CfTC'IT~ 'q ~ ~ I

3) ~ 'q.:f cf; ~ -g - I!TIfm 31qJiIcl Cl?xl X1TLfl ~ 3l"R1T'1", 'q.:f ~ cm
jCl?fll'1 ~ ~ ~ xl Plcl+"j~Cl?,!ol, ~ "$'r<:f~ 3tR -;:p:fq) Pgi'5lol,

lj)0l ch'1l cp) Cf)l1 ~ ~ fcRr4I w:rrr 3tR ~ «li&d I I

4) rrrq5 CMfT, cf;cp -qct ~ ~ 3tR -qr ~, ~ ~, ~ -qct
~ / ~ cf; ~ ~ ~ Cf)T ~ fcp-m -'.\JfTdT ~ I

/
/

1JCffiR Cfft qR'1 1"4 I.

~ l{ACf) ~ 1JCffiR
tAR <t ftr.IDo
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5.1 ~{{jlq"11

5.2 ~· ~~· ~~· ~~'"· ~~
3TrcR-~
>f[l:(f ~

mt9

mrcl~~~
~

!.!1~IClc,tl

cgu I3q~~jf1 ~

mtr ~ cfi \1\'R

5.3

5.4

5.5
... 5.6

5.7

5.8

5.9

5.10

5.0

~ ~ cir ~ cfi {,fIG -gl1:

• ~ ~ ~ ~ Cl:fCfClq)X~;

• fclfcm ~ cfi ~ ~ Fc1f.1liTul fclfSnTI cir ~ q)X ~;

• >f[l:(f ~ cir q RCf}R1d q)X ~;

• mt9 B CffiT ~ cir wnfcm ~ ~ ~ ~ ~ q)X ~;

• ~-~'Cl ~tfi fi~~\J1"1 1R ~ \Sl(Yf ~; C'f2IT

• ~ B 3TrcR-~ q)) f.1~8ld q)X ~ I

5.1 WR1ICf"i1

'BRCl B cgc>f I3CGIG"1 CBTWPfTr 6.5 ~ ~'Cl ~ ~ 3fR 27.5 ~ tfT
~ CffiT ~ ~ cir ~ cfi ~ f$<:rr \JlTill ~ I ~ +frcft <rr ~ ~
cfi +:f~ ~ >f[l:(f ~'Cl CffiT ~ I 7:15~ ~ ~ ~ \JlTCfi ~ ttrn ~ ~ ~ BClRT
Tf<rr ~ ttrn cgu ~ cfi ~ ~ cir ~ ~ ~ CBT~ xm \ifTdT ~ ICffiT
~ iA ~ ~ ~ ~ X1<f6 1R 3fT \JlTCfi ~ 3fR ~ +fltT 1RCl ~ ~ ~
5T~ <rr 11~ ~ lJ:~ q)X "I3CfR ~ \JlTill ~ 3fR. ftJ xi Cf}1 ~ ~ ~ cfi
~ f$<:rr \JlTill ~ I ~ ~ tj)f+f 1R xfuT ~ ~ ~ 6f'WTI \JlTill ~ ~ ~
~ B ~ ~ ~ ~ 6f'WTI \J'ITcTI~ I ~ cir \fCf) <rr G1f0l ClcI? >11pftlCf} ~

~ ~ iA cfi ~ W q)X <::IT f.1~8td dl4lil"1 1R ~ 1R cfi ~ ~
24
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I---------~ ~~L...- ....J

ftP-i 5.1: ~ ~ <RR ~ f<tfq

11. ~~"ifCX

~ ~ ~ -q ~ ~ ~ CBTffi 5.2 -q 'wl$1I~1 'l<TI t I

~
~~
~
llttefUT
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,.

~ 5.2: ~ lfCffiR <RH <PT ~ 3TTffl1

~ fRRT: ~ ~ ~ et ~ ~ cBTmfu ~t1 ~ -B ~ ~ ~ 3fC1lT

~ <:IT (j.c-q 1~ Cfll 31~ ~ frRT m~ ~ ~ <:ffi cwl·fco<TI\JlTclT

% I ~ "Cfl1R et ~ et ~ ~ ~ ~ 3tR m ~ ~ 3fC1lT ~ >ITC<1
cBT \JfRt ~ I ~t1 ~, fu 3iR ~ ~ cnc;n 3iR ~ ~ ~ xmr
~ ~ I ~t1 cm WM 500

~, LR g:4CiIQ"1 ~ cm ~ 11 ~ ~
~ 31Wf CM' ~ \JlTclT % I ~ ~ ~ >ITC<1 ~ ~ m en, Fc1C{5fflCi ~ cm
~~~cBT~1tT~1 ~et~~t1~-Bm~~
~ fc!w:rcBT ~ ~, ~ ~ <:IT FcPm 3R:r ~ et f.11ITur -B ~
w:ITrT 'fclJm \JlTclT '6 I

~ >ITC<1 ~ 'Cf)1 ~ C'Tfr'CflT t ~t1 ~ ~ <:IT ~ <:IT 311qf() C{5Ci \311 ~
mctR LR ~ cBT mfu CR'lT1 ~ ~ ~ ~ cBT ~ et ~ ~
Ci C{51~C{5 CRfr tt % ~ fc$ ~ ~ c Lp 14 LR ~t1et ~ ~ cBT \JffC:ft % I

<Ttr,~, ~~,~, CiIQ>iI"1 3tR ~ et ~ ~ \i'!'tq cBT\JffC:ft % I
~ ~ ~ 'Cilc;rr \JlTclT ~ 3iR '< 1 Xi 1 Llf.1C{5 3iR ~e+i c;l Fc1 C{5 LRta1U1T et ~ ~
Bm vmIT % I 0W1cfR LR tm ~ -B ~ Fc1 C{5RiCi rt mmt ~ ~ 3WT

cBT cfficnt ~ ~ f.1wnfcm ~ cBT ~ ~ % I

..

/
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·.

~: ~ 31~ t m cBT~ cp) ~ ~ ~ ~ ~ 1l2R ~

~ \Nffi ~ 101Qt11 crrc;n ~ ~ 11l2R et ~ ~ t9lt91l qffi cBT
~ cp) Cf)l1 ~ ~ ~ 3lQitp··n~ <itr cp) ffi ~~ ~~ ~ cBT 101Qt11
cp) ~ ~ ~ 1 ~ ~ cpl. ~ ~ (fq) ~ 51 cfr lff"ICP affil<:l" t:frc;r
~ ~ Gm 1l2R ~ ~ ;rfrl 3FWIT cp) 0.06 ~ 0.08 ~ (fq) CR ~
\jff"ffi ~I ~ ~ cpr~~ ~ ~ ~ ~ cfr 1l2R.~ ~ ~ O.
25 ~ 30 ~ CR cfi \ifl"Cft ~'I 10 flic;fi. m cBT ~ $f ~ et ~ ~
~ f?iC'llCb"!m et ~ 1R ~ et ~ et ~ lff"ICP affil<:l" t:frc;r cBT
~ qRli l:::l1 (~ flic;fi.) cp) f?iC'lICb"!m~ cpr frmRuT ~ \jff"ffi ~ 1
~J}fOf cp) ~ ~ et ~ \ffiC'IT \jff"ffi ~ ~ ¥: ~ >lliP<:rr et W ~
(fq) CP"11~C'lLf)~ ~ cBT q'J\J&Gl~ 1llff"lCP ~ t:frc;r (lfR ~ ~ flic;fi.)
flic;rmr \jff"ffi ~ 1 ~ cBT q'J\J&Gl~ 1l affil<:l" t:frc;r 1iic;rR ~ \ilT ~ "M Fc1 Cbffld
51 \jff"ffi t "¥RT affil<:l" t:frc;r 1iic;rR ~ c:r<'f 51 \jff"ffi ~ 1 ~ CfCX~ ~ cp) GWffi
~ 1CfCX~ ~ cBT ~ et ~ \3q gCffi ~ + ~ flic;fi. cp) ~ ~ \jff"ffi ~ ~
"\3Xft <i<T ~ ~ cp) q RCbfC;jd ~ \jff"ffi ~ "dRrr fcp ~ et 3lGx q R CbfC;jd cBT
\ifl"Cft ~ I' ~ cBT @ l1"l?ITcpr frmRuT cpx;:rf 3Tf.1crr<f Nw t ~ m 1l
~ \JfR ~ ~ cBT qRli l:::ll ~ et ~ et X1T~ 6fGC'1" \ifl"Cft ~ ~
~ 31fcll1 ~. et 3lTtIlX 1R ~ qRCbfC;jd ~ \jff"ffi ~ 1 ~ 1R G1 ~
et ~ ~ <IT ~ ~ ~ >r<WT ~ \1ffif ~I

~ ~: ~ fl~~~li C511~CbIci!l~c,fl~~WI Cblci!l~c <IT ~ GFIT ~
cprf11c;rr~~I~~~~~~~I~~~
~ 6lw ~, 31R1Rr ~ ~ \jff"ffi ~ ~ cfur "ll"ftr ~ ~ cp) ~ qm:rr
~~~~~6lw~~~-~~~~~~1=fCR5R.
1l ~ ~ ~ <itr 3lTcfi ~ I

~ ~: ~ cM~I~li ~31ICf\!il~'5 <IT ~l'1~~I~li ~~ <IT
~ GFIT 41fTlCb) cpr f11c;rr -~ ~ 6lw ~ I ~ ~ Cf)l1 -gTcfi ~ ~ .~
31R1Rr ~ ~ ~ ~ ~ ~ ~ cBT ~ "ll"ftr ~ ~ -gTcfi ~ I ~
~ ~ <itr 3lTcfi ~ ~ ~ ~ ~ ~ ~ ~ 3lfucp ~ mer ~I ~
$~I~li ~311Cf\!il~'5 cp) ~ >r<WT 1l "C'11 \jff"ffi ~ cfr qRCbfC;jd l1"l?IT~ ~
20 ~ ~ l1"l?IT1l >r<WT 1l (>ffllT \jff"ffi ~ ~ ~ 20 >rfumr, m 1l
~ ~ ~ Lf)1~c ~ >lfdf>l?~1 ~ 1l"('1lT \jff"ffi ~ ~ ~ ~ cp)
~~et~~~~6lw1 J

1
I

~ cBT qRlil:::l1 cp) ~S11fC;jrt4d XVf ~ qRCbfC;jd ~ \jff"ffi ~:

(31 - 51")x m cBT qRlil:::l1
---------x 100

\JffiT,

51"= m cBT ~ ~ (%-c;c1.~.)~

31 = 1l2R et ~ m cBT ~ ~ (%-c;c1.~.)

~ CfiR"CP (~.~) : ~ >f¥d" ~ et 5X 'm'T et ~ ~
~FckCb ~ cpr 'm'T ~ I cgt9 XWlRr ~ ~ et ~ ~ CflRCf)
cpr ~ dlfC;jCbI 5.1 1l ~ 1"]<lT~ I
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~ ~ 35 ~-45 f?r;:rc q)]" w:r<:f WRIT ~ I 61<1ifClj ~ftd<1"1 3tR ~ ctT ~ lfCffif"l ~ ~ ~

f.i%1T3rr ctT ~an3IT cn1 ~ it ~ ~ \Jffifr ~ I

~~d<1"1 3tR ~ ~ ~ dlQiil"1 f.1k1~R5ld ~ 1R ~ ~~:

~ CffiT q)]" ;*OI~\Jj "1

il) CffiT ll~ ~ Cb1311 q)]" ~

ill) ~ if CffiT q)]" ~

iv) ~ctT~
v) ~ctT~

..

1f~: llq;, q)]" ~ ~ ~ mm ~ I ~ 4 ~ ~ 4.6 it llq;, ~
~ 1R ~ -g'I~ ctT "\J1T~ ~ I llq;, ~ ctRR ~ cm <1llld I"'! f6c;rR ~
~ q)]" ~-~-C1TCX ~ q)]" ~ii~I"1 ~ WRIT ~ 3tR ~ WRIT ~ 3tR
1lcRSR ~ GR rn ~ ~ I llq;, ~ ~ ~x:8ii 1<1 ctT \ifR ~ ~ ~ m fum
~ ~ ll~ x=rct3tR ~ ~ CRIT ~ ~ lIT5IT it·l11?:GR ~ ctT aTlldT
N<ft ~ 3tR <:rg Cf)r=f ~ 35 ~ 45 f?r;:rc ctT ~ it ~ m \JlT"1T ~
3tR f.1ffRr ~ CffiT ~ cpu]" ~ ~ ~ ~ 3lR1Ffr ~ tfnn "\J1Tx=rct I
f1k1~R5ld ~ ctT ~ ~ llq;, q)]" cor<f ~ ~ ~ mm t tm9 it ~ ~
TCP CffiT ctT ~ iRft ~, snrr ~ ~ ~ ~, ~ ~ q)]" ~ 6f"1"q)X
-&mx mm ~ 3tR ~ Xb ~ x=pfr Cf)RCf) ~ ~ llq;, ctT >llinm it Cbfd"1l~lll

~m~1
~ CffiT q)]" ~ ~ 1IT"1T

ii) mt ~ ctT CRIT ll~~CbI~

ill) ~~~

iv) ~q)]"~~~~

v) ~ f.i+:;:rCffq 1R llq;, ~

vi) ~ ctT ~ q)]" x-ffiT ., 1IT"1T

'i:Ff q» ~ ~ 'JR'lT: llq;, q)]" Cf)r=f ~ m ~~ ~ cm ~ ~
X1T1:p ~ ~ I ~ ctT ~ 3tR ~ ~ cm w.r ~ 1R ~ "\J1Till ~ I
~ ~ m ill, ~ ffi<1ICb"'! <:IT tpHCb"'! 1l1cR1 q)X ~ I ~ it ~ q)]" dlQiiH
7 ~ gO~. 3tR ~ it 10 ~ 13°~. 1IT"1T ~ I ~ ctT a:r1d1 ctT ~ it ~
~ \JfR -crr&.r ~ ctT lIT5IT ~ xfr Cf)11 N<ft ~ I

~ nJ <11"11: ~ it ~ ffi ~ ~ ~ if ~ cpc;fX fiic;n<n "\J1Till ~ 3tR ~
~ ~ ~ ~ ~ q)X ~ \Jfffi ~ I x'<T ~ ~ w ~ 1lcRSR q)]" x'<T ~ Cb'!iii H
~ ~ 1fu;rr -g'I~ ~ I 3TTlfdR 1R ~ \JfR ~ x'<T ctT Q Rii I?ll md 100 fcn.
m. 1lcRSR it 0 ~ 250 .f1ic;ft. ctT ~ it ~ ~ ~ I fl1c;n<:rr \ifR ClT<1T x'<T
\Jj 6~ <11 ~ 6Frr ~, cfc;r it ~ ClT<1T 6Frr ~, \NlCtr 3l'Rr ~
Tftr ~ N<ft ~ 3tR x'<T '!4cB~d ~ x~ 6Frr ~ I ,!iliil"lldlll G1 ~
~ tm CBT w:frT fcn<:rr "\J1Till ~ ~ 3M x'<T 3tR $~~~'1 x'<T ~ ~ I 3RcT

31
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"'fllCt) flIcll ~ I: ~ flic;rr;l Cf)T ~ ~ ctT ~ 1°1 CIon1 3tR x<rrG cm 1JiffiA ~ ctft fctftnif
~ ~ 3tR ~ -B 31TcR-xrr cm ~ ~, ~ -B ~ flic;rr;l ctT cff.:r
~~.-~~~~~, ~~~.~~3tR~~
<TATfcrfq Cf)T ~ ~ ,

~ ~ .~ ~Q) flIcll~l: ~ fcrfq ct ~ ~ ct ~ ~ ~ ~
LR ~ ctT qR Cf)r{;m -s:rr;rr Cf)T rg~ Cf)1Cl fcnm ~ t ,-

~ ~ ~ "'fllCt) flIcll~l: ~ fcrfq ct ~ ~ ct GRR ~ LR ~

~ ll"Ffr -B ~ 1:11clCf),!, ~ rg~Cf)ICI fcnm \JfTill t,
~Sf<6l~ -qr;ft Q>T ~q;:rq: <:f5 fcrfq ft.rtt ~ ~ ct fu-cy ~ ilcf'r t ~
~ ~ ctT ~ ilcf'r t ,~ ~ -B ~ "C(f ~S1Cf>"H t:frc;r ct Wl -B ~
ctT "S1l?IT ~ \JfffiT t ,

..
"'fllCt) qft qRSfI"3lI: ~ \JfR ~ ~ ctT"S1l?IT 1.25 ~ 3.0 ~ ct ~ ilcf'r
~ , <:f5 "S1l?IT~ orQaTI3TI3tR fcrf$:p l1RCfJT LR frr-R cnxm ~ , ~ f.1 y fc;j Rs!d
~ ~ q RCf)fc;jd fcnm \JfTill t ,

~ ctT ~ x 1.25 x ~ -B fcPc;fr "Wl1 CffiT
PI '-qq> f<f)t>t11J ISf "'fllCt) = ------------

100

<:f5 qR Cf)C'1'i IN-f ~ LR 3lTt!Tfuft fct 80 fcPc;fr CffiT ~ 100 fcPc;fr ~ ctT
~ 00 t I ~ 31~ ~ ~ fcPc;fr CffiT ~ 1.25 fcPc;fr ~ ctT >nf1(r. ilcf'r t ,
31cl: ~ 1.25 t,
~ ctT 1°1 CIon1 ~ ~ ~ 8RT f.1trffuf '1T'iCf5T ct ~ ~ ~ 31~ ~

~: 1845:1961 ct ~ <:f5 99.5 ~ 99.8 ~ ~ \(il~<1S1 CfC1l'!I~;S 6Frr
~ 3tR ~ 3TTt~: 85 tFft ~ 8424 ~ ~ f.1Cf)C'1~ <ITr<:r 6Frr ~ I
'Jj~Cl1 ulCf) TTUf'iT 10/"ID. ~ CM 6Frr ~ ,

31lStw ~?JUT: fcrf$:p "S1T'iCP ct ~ ~ -B 16 ~ ~ 3lfucp ~ ~
6Frr ~ , ~ ~ -B ~ ctT ~ ~tft "S1l?ITCBT· \JfFMT ~ 1?rcn t ,~
fiic;rA ct ~ ~ ~ cm ~ CfCl) ~ \JfTill t ~ CfCl) fct % ~ ~ ~

"C'1'T , C'f6[ ~-~ ctT "'<16f7.fd1 ~ ~ Cf)T ~ fc;rm \JfTill t 3tR ~ ~
~ ctT "S1l?IT cf; fu-cy ~ ~ ctT ~ ~ , 3fT11cffi LR crifuc=f ~ ctT "S1l?IT ~
<:f5 CM 00 ~, 31cl: ~ ll"Ffr ~ ~ 1?rcn ~, ll"Ffr ctT ~ q RS11 "311
CBT ~ ~ q R Cf)fc;jd fcnm \JfTill ~:

1.5 x F CM - m)

100
vrgT,
F = ~ -B CffiT fttm.
M = ~ ~ 31©TI (fiTcrifuc=f .~

m=~ ~ ~ ~ ctT"S1l?IT

~ \ilC'1" ctT qR Cf)fc;jd -s:rr;rr CBT ~ \JfTill ~ 3tR ~ CBT ~ CfCl) "\ifRT ,xm
\JfTill ~ ~ CfCl) fct 31Rl RCfd qr;:ft ~ -B ~ ~ t§1 ~ ~ , 33
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8) l1cfCR ~ ~ wI+l -q ~ <TI Witl tRT ~ ~ \JfrcIT ctT cfcG ~ ~
~('114+111~1

...............................................................................................................................................................

36

Ill. ~fcl>7r ~
~ x-rrGTftRT ~ ~ l1cR5A ~ I ~ ~ ~ ~ cp) 9~'$4Jx ~ ~
q?T ~ ~ ~ ~ ~ c=rtrc.t -ctfm 61~ I ~ ~ 'ltf ~ I wI+l
q?T l1cfCR ~ ~4Jf(;q'h mm ~ I ~ ~ ~ q?T >rrfrT tfI ~ ~ ~
<TI ~ ~ B fcnm \iffifT ~ I wI+l ~ l1cfCR ~ tfI B ~ <TI ~ <tcl
tRT mm ~ ~ ~ ~ ~ ~ B lR-R 'ltf fctxrr \iffifT I ~ ~ ~ ~

~ B tfI B ~ ~ ~ cP) lR-R fcnm \ilT<1T ~ I ~xi ftI ~ ~ m -q llCfCl'1

wI+l ~ l1cR5A ~ \JlT x-rcncrr ~ I wI+l q?T l1cfCR ~ ~ <TI "ffiftc=r
~ ~ ctT \(i 61 <1('11 ~ fcnm \iffifT ~ I ~ ~ B ~ 15 tlir ctT
\f) lSIi1<11 3fCriSr wmT ~ I ~ "ffiftc=r ~ ~ ~ 5 tlir -q 61crifuc:r
~ ~ qm=rr ~ I ~ ~ ~ ~CfCR<11 wI+l cp) f.1S1iftlRsld
CfJRUl1 ~ ~ 5' -
cp) ~~ ~ \('\Slx'\SlICl ctT 31 1Cl:.!<14J('11 I

~) f.1ljf.3l('1 ('114+111 lR \f)lSIil<11 ~ ~ ~ ~tfi \if1T5 ctT ~ I

'1") BTU q?T \(i5)4t1~ll ~ ctT ·wwrr I
er) ~ "4"~1ffOT ctT 3i 1ClNj ('1 1 I
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IV. ~ff(>f ~

~ ~ ~ <:ffi"~ XW1Rf ~ CBT~ ~ I ~ ~ CBT~.
~ ~ ~ "dlx=rr ~ I slC1ifcb ~ ~ cnT ~ et ~ ~ et %

• ~ ~ ~ {'fq) x-r<ft CBT4 ~ ~ ~ ~.~ lffif ~ I ~ ~
cnT ~ ~ cnT ~ ~ et! fclfSrcp .~a:rr3TI ~ >1fc1 ~ ~ tt \Jj III fiCf)

~~Iw:ITrT~~~~~.'q.f~~~CBT~
~ ~ mr ~ 3"11Cl~<1Cf) ~ I ~ f.nw / ,(-Pi I[j'1 \J1'"1 et ~ ~ \JfC1'

~ tt ~ '11f11<1f.iCf) ~ ClTC11 ~ '1'lllllQ)ljQ(f mr ~ I

.~ ~ et ~ ~ ~. XWIJ ~. 31mT ~ 3iR ~ ~ <:ffi"'~
-;:r\JR 3"ll'lT~ I ~ et! 11T?IT l1tR ~ et ~ ~ -;:r\JR 3lAT ~ fi
~ ~ ~ -;:r\JR ~ 3iR ~ ~ '0fJ 'W1R ml ~ ~
mr ~ fi ~~ 3ITffR m 3tR 15 ~ <:ffi" 31ffiA'r ~ ~ \JW; I

.. ~ ~ ctT ~ ~ 11RT et! ¥ ~ c:rr<J Cl?1fq Cf)1~ tfmr CffiT mcR~
~ ~tR-~ ~ \iWfr ~. ~ 5.3 ~ ~ ~ ~ I

··EJ
~q~2

1) 40 ~ CffiT ~ 300 fcPc;fr ~ ~ mt(l ~ et ~ ~ ~ et!
qRlil';ll qRCf)R1C1 ~ I ~ -# 80 q~ CffiT ~ I

..................................................................... : .
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.............................. : .

•

..
5.3 3WR ~

~ c5 >l'"G\f 1fT1T ~ m«f lfCRSI'1 Cl5T'}ffi ~ ~ if ~ crm ctT "BT?IT~
~ ~ ~ I lfCRSI'1 ctT "BT?IT\J11 ~ if ~ crm ctT "BT?IT~ ~ vmfr ~,
~-xrr if) 6 (11 d 1 ~ I 3Rl ~ if, ~ crm ctT >l'"G\f ~ c,R lfCRSI'1 ctT "BT?ITif ~
crrBi ~ c5.~ if ~ M \JIT ~ ~I ~ ~ tR ~
~-xrr c5 ~ if ~ M \JITdT ~ I lfCRSI'1 if ~ ~, ~, ~, ~
~ ~ lfCRSI'1 ctT "BT?IT~ vmfr ~ I <l5 '3 cq1c::if) Cf)) c;rpf ~ c5 ~ c5 Xiil1 if
"(f)1ll ~ ~. 3tR.~ ~ ctT ~ m ctT wmT ctT \JlTq m if ~ *1614dl

fl1C1cfi ~ I 31RcR-xrr fctfctq ~ Cl5T~ ~ ~ wf1ic;r ~:

o ~4:i iRl (f): ~ C&ifd if) ~ ~ lfCRSI'1 ~ m«f ~ mn:r ~ 31lcR-xrr 25

~ ~ Cf4Tfcp ~ ~ ~ l1ffcl) c5 ~ 80 fctm. crm ~ 100 fctm. lfCRSI'1
ctT ~ mcfI ~I

ii) ~ll)\J1'1I~I1(f): <l5lfCRS1'1 c5 "{itl\'J1'1 tR ~ ~. ~ 3tR lfCRSI'1 if ~
crm ctT "BT?ITc5 31TtTR tR ~ X5CfI % I

ill) ~~: lfCRSI'1 ~ c5 ~ ~ if m«f cgc;r crm 3tR % ~ ~ cgc;r
lfCRSI'1 c5 31TtTR tR ~ TfOAT ctT vmfr ~ I

iv) Tf'f: fcpxft fcMtf ~ c5 "CFf c5 ~ ~ TfOAT ctT vmfr % I

~C&ifdif) ~-xrr c5 qRif)(1'i c5 ~ ~ ~ ~ ~ %:
B-F

~ ~-xrr (% '4T) = ---
F

\JfbT,

B = f.1flt:r lfCRSI'1 ctT q Rli 1'5l1 (~.)

F = "CFf if crm (fctm.)

38
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~-~ cp) ~ ~ ~ cm<P:

• ~,~ <IT l1cRST'lClJT ~ ~ cfrw:rr,

• • ~tT, ~ <IT l1cRST'l~ ~ ctT CffiT ctT \Jf't-q ~ ~, ~ ~,

• ~ ~ CffiT ctT If[?JT -4 \TIfR-~,

• ~~-4~ctT~,
• 'ixsNXSlICl ~ ~ I

~ ctT m&1 PlY ~ ftld Xfl &RI qRCb~d ctT \JlTcft %:
F x (lOO+%OR)m&1 (yield) (Y) = ------

100
\Jl6T,

y=~ctTm&1
F = ~ -4 CffiT ctT If[?JT (fcnm,)
% OR = ~ -4 ~ 31lcR "'i'll

5.5 Yffi9 (Butter Milk)

009, ~ f.11:ITur ctT ~ -4 UTm ~ ClJT ~ li60=1cro1 \jl:f-~ % I ~
.~ 009 ctT clR WPR mctI %:

D ~ (1frcft) 919: ~ 009 cp) ~ ~/qlxfl{1cpd ~ ~ 11'~ ~ >fT1{f
fcnm ~ % ~ RI CbfflC1 ~ <IT m ~ ircfr <IT 6fSd" ~ mctI % I

ii) ~i) ~ Ul1J": ~ 009 cp) >llcpfflCb Wl ~ ~ ~ <IT ~ l1cRST'l~

>1T1{ffcnm ~ % I

iii) ~~ 919: l1cRST'l~ ~ ~ GtT ~ 11'~ ~, ~ >fT1{f ftp \JfTIfT % I ~
~ 009 ClJT 'i Ixi I<1PICb xi'lOll\j1'"1 fcmrcr Wl ~ ~ ~ ~ 3WrT men % 3tR
~ ~ ~ ~ -4 ~ \JfA ~ '1"AIlR ~ ~ I \JWf f1ic;rr;T
~ >Wd" 009 ctT ~ o'lxi" If[?JT ~ wffiI % I 009 ClJT 'i IXi I<1PICb xi lOll\J"I'i
dl~Cf)1 5,2 -4 ~ 'PlT % I

~ ~

CRlT 0.5 - 0.6

mm 3.75

~ 4.80

x-r& 075

~(>f om 9.5 - 9.8

~ ~ 009 ctT 3ljlilq'1~<1 ~ 0.15 ~ 1.0 ~ et ~ -4 mctI % ~
lftit ~ 009 C!?T0.10 ~ 0,14 ~ ~ t:n -4 t:rCcfT ~ ~ % I ~ ~

/
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mu B ~ eRr ~ ft-rrt 4 ~ mcf ~ ~ crm q3TllT?IT0.8 ~ M
5 3tR ~ ~ 1.30 ~ mtFl3tR mctl ~ Cfllm51~~c 1.2~ ~

qffi mcf ~I ~ ~ ~ ~ ~ ~ CfCP~ cm 'l1f m q3T~ xl ~
mucnr~~mm~1

1fuft ~ mu cnr ~ ~er ~ ~1'1cp"ICflxOI,I1t1Xfd mu, ~ 6RR 3tR mm,
m~~~~~_~cm~B~\JfT"flCP(fT~I~mu
llR ~ ~ ~ \3fud" ~ MI ~ ~ q3Tmu cnr ~ tRB ~ ~
~ lfGTcl ~ "'<')Cl B fclurr \ifRfTt. ~ \Jfm 3tR lj<fAT m~<ffi 1ft ~
~~~I~~~~~~fcp~6RR~~1ftfclurr
\ifRfT 51

mu- 1l fRIT ~

~ ~ w:rrn fclurr \ifRfT5 fcp ~ B ~ .q3T~ crm "CflT ~ eft ~
~ ~ crm x=rtcr mu ~ "ffl~ ~ ~ ~ ~ I ~'<iFa~ ~ ~ ~ >ffi1
\JllllflCfl ~ ~ \ii1li'~ ~ ~ crm q3T.~ ~ ~I ~ ~ B
~fT1TrC;r ~ -

i) ~ 1l <fill Cf)f 5'lRl:~lct: ~ ~ crm ~ ~ li'~ ~ \ii1 uw ~ ~
M ~ crm cnr ~ 1ft frr:;:r mm 5 I ~'<iFa~ ~ crm ~ ~
mm 51 ~ Cf?RUT~ mu q3T qR~I'511~ mm ~ I

ii) <fill 11)~<t>I311 Cf)f 3TJ<PR: ~ If mt 31TCPRq3Tcrm lnFaCflIQmu B
~51~~1 ~muBcrmq3T~~~51

iii) <fill ~ ~ Gm: ~ li'~ xl crm cnTLtI ~ m ~ 5 ~
muBcrmq3T~M51

iv) "Jj~. ~~: ~ ffi <IT ~ BT?rr B ffi <IT ~ ~ 3lo/ li'~
xl crm q3T~ ~ M 51

w.fl >fW1iT B xl ~ ~ >fW11 5 ~'<iCflI ~ ~ mm ~ I ~ ~ 'R
~ qrc;fj ~ B f.1k1 FaR§ C1 'ElR ~ mcf ~-

en) m~ li'~ ~
~) f8 dl <1Cflli'~ ~
11) mu f.1 CflIfl) ~

tT) ~ ~ crfct-Tf~tfr ~

~~~xlmcf~~~~xlwnmrM53tR~m~li'~
~ ~ tflU C1lT ql~f?:Cl ~f01'<i~c -q-q ~ ~ xl ~ fclurr \ifRfT51li'~
q3T\3fud" >lliPm, mu q3Tf.'rCflR-jt, crfct-Tf3tR ~$R!1ll ~ CfCP~ cnr >lCf["g
1f.1~ild m ~~ >lCf["gG'<" cm f.1<1l31d ~ 3lf.1crr<:f~ lli'~ qffi ~ B cfur
~ ~ crrc;rr~ Ri fc;j;sx<f1TTmm ~ I Ri fc;j;sx q3Tc!TcrR3tR ~ ~ iI-q
~ ~ f?iC'1l4kx cnr ~ ~ ~ I ~ q3T'lfd 0 xl 1400 3TR -QT ~ ~ iI-q
q3Tm~~1 "fI'%~B~ft-rrt 1 xl 2 ~~~trwfi~1 ~~
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c.~- -__ ~~. ~m
!---- ~c;r ~ ~ u;c;r fi:r~
I{~ ~ tfil ~ tffi;r <IT~

u;c;r <IT lf0T

~ 5.4: ~ ll"ffiFr ~UJ ~

31 C'lFfll&1 +) ~ et ~ cpuf~ vrm ~ I ~ ~ 3TTlR1 +) ~. ~ Tffi;rr
~ ~ ~ \rfT('fT I ffift 3ITCl?N et lfcR5R et ~ et! ~: et ~ ~ ~
cpl @ ~ x1 Xi <Of 1<:1'1ft1 Cl fcpm \rfT('fT ~ I <:lft q)Utf q)r 3lTCl?R ~ Xia+f· 6 m
~rn mu et! Pi Cfl1ffl +) ~ ltGr-mft ~ I mu +) CffiT et! ~ ~ -mft
~ I ~ (RLf) <:lft q)Utf Cf)T 3ITCl?N ~ ~ mm ~ m ~ \KITGT l1T::rr +) t9lU

crtf XKI? ~ ~ BTt9 et! Pi Cfllx{) ~ ·fllT x1 ~ it ~ I ~ et! 7Tfc1

Pi k1~ ftl Cl ~ x1 wnfcffi -mft ~

o ~Cf)T~~

ii) ~ +) CffiT et! l1T::rr

iii) ~ Cf)T Cl 1q <Of 1'1

vi) ~ Cf)T ~-~, 3iR

v) ~ et! fcl «l? IRi Cl I

flq~~ll ~ +) <rr'11Cf)T Tl: 11'~ mm ~ ~ CffiT et! ~ ~ et X1T~ mu
et! ~ f.1cl?R1 et ~ ~ 3ITCl?N @ 6R ~ I ~ ~ et 3tc1 +) C11T Pi CflIx{)

~ cpl1{)~ Bx=r ~ et X1T~ ~ ~ \rfT('fT ~ ftrrrn ~ mu ~ ~
vmfI ~ I q)Utf et! ~ et ~ cm 3lTfl"A ~ et ~ ~ ~ et 3tc1 +) ~
~tTT ~ ~ ~ et! \Jfm1 ~ I

~ et ~ Cf)T ffift WT ~ 3iR mu et! ~ f.1cl?R1 et ~ GA ~ ~
+) ~ vrm ~ I qRiJlCfl ~ +) ~ ~ +) G13f&1lT \:)q-~ mer ~ I ~ ~ cpl
~CflICflx ~ 3WR m ~ vrm ~ \Jl1 ~ cpl 3Wt ~ ~ 3iR ~ cpl
PiT11-s8 ~ 3iR ~ f.1cl?R1 ~ ~ I ~ ~ et 3tc1 +) ~ ~ et! ~
3iR rlifCRlll <FT-mft ~ ~ ~ w.m:;-f.rw:A <Tc mm tl <Tc ~ ctr 91ft",
~ lR ~-~ cpl wnfchl CWcfi ~ 3iR ~ C'R5 lfCmA x1 t9lU ct1 R~
cpl ~ CWcfi ~ I ~ 3lC1TCTT 3WR et! 7Tfc1lfCmA et cn?f~ ~ et W1<:r

;if ucrn1 <TT~ ~ ~ mu ct1 PiCfllffl lR ww:r~ ~ I

/
/
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~ ~ * GRR ~ ~ CfT(>ff\1ll-~ I ~
~ ~, tm9, ~ ~, tm9 3fR ~ tm9 m
~~I

De Sukumar (1980), Outlin~ of Dairy Technology, Oxford University Press, Delhi.

Ahmed Tufail (1980), Dairy Plant Engineering and Management, Kitab Mahal,
Allahabad.

3lT% \3m B f.1kJ~~d ~3ll Cl5T{lJiI~~1 m-n ~:
mq~ 1

1) ~~,~, ~ <IT ~ cpl m~ ~ ~ "CflCfr ll~ ~ ll~ cp-x ~
\JffilT ~ I ~ "dT\JlTtR Cl5T6AT ~ m-m ~ I ~ ~ cpl ~ ~ B
~ TA B ~ ~ ~ ~ ~ '\i'fTffi' ~I

2) ~~ - 3.0 ~I

3) ~ >ffi1 fcBrr. crm B 20 ~ 25 fiic;ft. ~ flic;n<:rr \JffilT ~ I

4) ~ ~ ~, <$,<1~.,~

5) ~ B ~ * 11'~ * ~ ~ dlqJiI., 7 ~ 10° ~. ~ ~ mm B
~ 10 ~ 13° ~. ~ I

6) ~'i-ffCA ~ ~ ~ ~ crm * R\=Jx"Cc11Cf),!ol* ~ COll ~ COll 2 ~ 4
t:icT * ~ f.11:;f d Iq li I., LR ~ cpl ~ coB q,'T ~ I

7) LfCfCR~ ~ ~ ~ Fc1Cf)ffid~ * ~ x~CC1Cf)1Cf){l~Cf)~{l, ~CC1Cf)1{l
" '~ ~" ~"~ ~ '" ~~ 4~1=>.wllil {l, rCCICf)lCf){l '5111xcl Cb {l, C9\Cf>HlfCl l'\lxl<.jIX+-J <IT '5~A{lJi

~ ~ ~ ~ * ~ ~ dlqJiI., 21° ~. LR ~ * ~ q,'T
~ I B vr:fI rt ~ ftffi 12° ~. LR ~ fct<:rr \JffilT ~ 1f.1'Jil1lCf),!OI3fR
~*GRRcrmcpl~~~1

8) 21 ~

9) '5111x~~llC'1

10) ~ ~ Cl5T3121 t ~muTt B ~ B ~ ~ ~tft ~ I
~ ~ ~ Cl5T~ 0.3 ~ 0.4 ~ ('fq) ~ ~ cpl ~
* ~ fcpm \JffilT ~ 3fR ~ ~ qffmf xm ('fq) ~ cpl ~ * ~
n ~ Cl5T~ FcP<:rr\JffilT ~ I

mq~2

1) . 40~ crm crrB 300 fcpc;IT ~ ~ ~ ~ crrB 11cmA * ~ '1lfCf) q,'T
~ lJT:;rr q~Cf)~d ~ I ~ B 80 ~ crm ~ I

"fllCP q,'T q~JiI~1 = 'o/t B crm q,'T q~JiI~1 x 1.25 x {llfkll / 100 q,'T GX
300 x 40 x 1-25 x 21100 x 100 = 3 fcBrr.

/
/
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2) f.1qfc:j- <TT ~ f.1qfc:j- ~ >1,Hx-cpCi ~ if <:rg 1 fliRt / 100 "ID. 3tR \ffl 7 lJi'ffiR "iA"R ~ ~

~ctT~iftl
3) ~ <TT 'i l1C!?x~Ci ~ "C/?T w:trT tfT o/fR ~. ~ ~ \JffifT t I

4) ~ ctT 2 ~ 3tR 3 ~ 11l?fT ~ ~ if <:rg 12.5 ~ 3tR 18.

75~tl

mtT ~ 3

1) ~ <:rg 0.2 xf 0.6 ~ ctT ~ if ~ t I

2) Ttr ctT ~, ~ if CffiT "C/?T ~, CffiT lM~C!?I3TI "C/?T 3ITCPR, ~ ctT
~, ~ ctT ~ ~, ~ "C/?T ~ 3tR l=f~ ctT ~ I

3) A~iRlC!? 3ITcR-~ ~ qRC!?C'1'i ~ ~ ~ \P t
~ 3ITcR-~ B - F

F

.. ~,

B = f.1flt:r ~ ctT q R l11'j\ I (FcPm.)

F = ~ if CffiT (FcPm.)
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~ij)I~ 6 -£tctifWr, 1f61,<ol ~ 1i<R5l~~ llTq urR
~ ttllil~ 14<1>1'<

6.2 ~cMtill ~

6.3 ~ cMti II li ~ft ':I'~l
6.4 ~cbftill cffr ~
6.5 ~cpf~

6.6 ~ If ~ ~ ~ ~ fc.lc:DR ~ ~ LR Pt <:i"5j01

• ~ ~ - cpf"XUf ~ mxur
• ~ Bfcr ~ - cpf"XUf ~ mxur
• quf~ - cpf"XUf ~ mxur

6.7 ~

6.8 ~lciGIClc1~

6.9 cgt9 \3q41ln ~
6.10 ~ ~ "cb \fffi

6.0 \.R~

• ~ cb[UP·I ~ cffr 311Cl~<FN113IT Cl5T ~ X'JCl" ~ \3 \)WI '1 "CJ?'<"~;

• fc)fc)tr ~ cffr ~ cbF~jll Cl5T ~ \!5l iRN1 "CJ?'<"~;

• ~cb[Ujll li~ft'1~ LR >fCl?m ~ ~;

• ~ ~ fclmuT cffr ~ Cl5T ~ ~; (f~

• ~ ~"cb ~ ft1~ClI'1 ~ Cl5T ~ "CJ?'<"~ 3fR ~ ~
~ Cl5T -..fI ~ ~I

6.1 M'«1 IcFlI

~cbfUjll cpf 3l~ % ~ ('fC{) ~ Cl5T ~ ct'T ~ ~ "cb ~ ~ X'JCl" ~
f.1Ptf ~ If ~ Cl5T ~ I ~cb[~jll ~ ~ ~ ~ % 3,~ qfufe1cr ~
% I ~cb[~jll ~ ~"cb ~ ~ ~ \J11'1Cf)I~ ~ % 3fR ~ Cl5T ~ ~
Cl5T ~ ~ "!i614('11 ~ % I ~t:r ~ 3llR '1lxiI4f.1Cf) fi4'1\J1'1 ~ ~ ~

l:jCl16cCi 1I ~ cffr CI\i'l5 ~ 111"1 mcf ~ I ~ ~ ~ cbf(jPI 31C1lT f$x+r ctT
Rl~lt:j('1I3IT ~ ~ ~ I ~ ~t:r ~ cffr ~ ~ ~ ctT ~
~ ~ % 3fR~. >fCl?m. Tffr. <it:r. ~ ~ ~ ~ ~ m ~ ~
~ ~ <t ~ ID \JfTCf ~ I ~cbr~PI ~ ~ ~ ~ ~ ~ ~ "cb

~ ~ -gR ~ 3fR "4b ~ ID c=nfcp ~ cffr WaTI 3llTaTI31T Cl5T WT
46
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~ ~ ~ ~ ~ cnc;\T X1(fg lR ~ \JffilT ~I ~ ~ ~ <IT 40/42
m. nR1 ~ ~ <IT 3p:f ~ ~ ~ ~ C!C'1f?Jfrf~li ~ 'PT ~ fct<:rr
\JffilT ~ I ~ cp) c>lli"l~~I'i ~ ftAT ~ ~ ~ I

.
~ ~ ~ ~ ~ <IT ~ fcl•..i'Ic>l-s"H CfC1~"iI!:~\S~ ~ cntTI -B % ~

·~~~~6fT\JfN~1

,.

~ ~ % ~ ~ ~ ~ +=ff1T.f ~tr ~ -B ~ ~cBfu1ll ~ ctt
~ ctt ~ I ~ cp) 5Tm <IT ~ ctt ,{i51~(j1 ~ % fct<:rr \ifT wmrr ~ I

~11{)RCl) -wf cnc;\T ~cBfu1ll ~ 3tR -wf ~ ~ ~ ~ ~ ~ ~cBfu1ll 'PT
q)P1 ctJfr ~ men ~ I 6fCX ~cBfu1ll .,m ~ cm ctt ~ ~ - (cp) 3ltt «l ill R;t(j

. 3tR (~) ~ NillR;t(j ~ 1l=fCffiR ctt ~cBfu1ll ~ ~ ~ ~ >T<frT ~ 'jCl)'{il'i

Cfil1 men ~ 3ffi -wf '+fr Cfil1 wmT ~ I ~ Nil IR;t(j .,m ~ ~ -B ~ ~
~ l1T?lT -B TIffi s3iT l=fCffiR ~ ~ ~ I ~ .,m -B t1l=fCffiR lR 3TfCRUT
c;rT \JlT(1T~ 3tR ~ ~ ~ -B ~ ~ \JffilT ~ I ~ ~ cp) 5 ur. !0 m.
25 m. 50 tn. 100 ur. 250 m. 3tR 500 m. ~ tfq5'f ~ fcrfcttr 3ITCPR ~ tfctif -B
~ cp) ~ ~ ~ xR fct<:rr \ifT wmrr ~ I ~ «l ill R;t(j 6fCX ~cBfu1ll ~

~ ~ vrR-llR 00 ~ - Cl)f6N, ~ (~ ~ f.1ilt1) 3lR ~ ~ vft
(~ f.1ilt1)~ ~ -B frrvft ~ ~ 3WIf«; % Cl)I~J'1ll ~ -B \ilTCl ~ ~
~ <IT 3TPT c;rR/ ~ vrR ~ ~ ~ ~ ~ -m-cmT -B %' fct<:rr \JffilT ~ I

~ ~ ~ -Btl% l=fCffiR cp) mr ~ 50 ~. lR ~ ~, -290 ~. ~

6fCX ~ cPaf -B *n ~ \JffilT ~ I

~ ~, 11R ~ 3tR ~cBfu1ll ~ cfi 31TtrR lR ~ cp) fcrfcttr ~
~ % fcnm \JlT(1T~ I fcrfcttr ~ ~ %uTI cP) w:ITrr -Bcw:rr \JffilT ~ I ~

fctfif ~. Xi01~'fI 5 I

cp) ~~<IT~

~)~

1T) ~6[

t:f) u;r

"iI) ~ eR

~ %uTI cfi ~ ~ et! \JflTt: 3l6[ 'i Ic11 c;I"i <IT oRr ~ ~ 'PT ~ cm

w:ITrr fcnm \JlT(1T~ I ~ ~ C"1:~f.1ll ~ ~ ~ tm ~ CC1IRcCl) ~
3tR 1:;C"<jf?Jr~<Pi ~ 'PT >T<frT fct<:rr \JffilT ~ I ~ ~ -B ~ tm -B CffiJ

'PT 11R 25 M. (fq) men ~ I ~ ~ j'L..cZl(j<11 C!C'1f?JT~ <1li ~ / ~
~ <IT ~ ~ ~ ~ mer 51 <:rg ~ «lilfR;t(j ~cBfu1ll ~ "c$1
,~ lR ~ ~ I ~ ~ ftttI cfi ~ 50 ~ 300 1JTll l=fCffiR vrR ~
"0l <IT ~31T cfi ~ 10 ~ 15 1JTll ~ "0l1 <:) ~ lR Bi15l1T~ ~
<IT ~ ~ ~ ~ \ilTCl 5 I ~ ~ ~ m cm -B -x-m l=fCffiR ~ ~ mer
6fT\JfR ~ I

/
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if)q ~ 1

1) ~ ~c6ft1jl et> ~ ~ XWlRl filSiftlql ~-xfr %, ~ ~ I

............. .;, ~ .

50

lfCRSl'=r 31 f.1 ell <to q 1 ~ ~ m qrc;rr \3C'CITG ~ I ~ ~ "f111<l ClC!? cB- ~
~ ..,-tr ~ ~ I \Jf6[ \3cq 1~'i'~ ctT ~ ~ 3Tt:({)m \ifTdT ~ ill ~
coT ~ ~ 3lf.1crr<t m \ifTdT ~ I ~ x=crm ~3lT ~ f.1f1lc:r ~ ~ ~
et> ~ ~ \JWfT ~ I ~ lJu 1Clfll cB- lfCRSl'=r coT D'Iruf.~ lJu 1Clfll LR ~
~ fet"IT 200 ~. LR 7 ~ 3lR 100 ~. LR 20 ~ et> ~ ~ \ilT ~ ~ I ~
ctT ~aTI cB- ~ cfrtf ~ cB- ~ -12°~. ~ -150 ~. LR 6 ~ cB- ~ ~
coT ~ \ilT ~ ~ I ~ &ruR ~ ~ cB- ~ ~ cB- q)lJf f.1k'f 01 q Silrjl

LR Fcl4JffI 0 m ~ % I g 1C'1iFcl? ~ 01 q Sil 'i 1R ftrtR;n '(fiX RH-c C1~if 0 cpuh
coT ¥NT ~C'1'i~~C'1~ \ilT ~ ~ I

~ et> ~ lfCRSl'=r ctT IJUIClfll ~ 'iSicp~'i ~ lfCRSl'=r ~ ~ Xi)q ~
qRClo'i 3IT X1cP(fT ~ I ~ qRClct'i ~1lfcrcp, "!lxilqf.14J <:IT~Cllgcp~<1 m ~ % I "'I'fr
et> wncr ~ lfCRSl'=r cpf 'BR Cf)ll m ~ ~ 3lR Cffi ~ X1cP(fT ~ I ~ ~
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~ FcHuftif)i(°I: lfCRSR ~ ~ lR ~ W%" ~ cm--cm- cf; .~ m ~I
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tflq ~ 3
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~·mN -B f.1kjR1Rs1Ci ~3TI q?T ;WIl~~1 ~~:

~q~ 1
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1) ~~,"CfiT<lC'lotN ~ ~ ~ ~~~ll x-rr=rJIm ~-B
~ 5 'G1l~an3TI lR 00 ~ 5 I ~ ~ 10l' 19l4l~c'i-B ~
"£fCCf ~ - QC"gf?lf.1llSi ~, ~~, X~C1~qi~'i,~ FcHR1~Ci X~c1~q)'i,
qlR1x"C'i!, qlR1SiI~'5, ~\J1~~cil(>1~ Cfcm, ~, ~ otN me 4(>1f?:l I 10l'
~ ~ ~ I ~ 3l(W.fT ~ ~ wan ~ m et fu\; ~lfkCfl
~ ~ otN ~ ~ x~~cil (>14'11fkCfl ~. ~ o.r et. 3WliR et ~ -.-ft
~~I

2) ~~~ll q?T 3lcl5 ~ (fq) CR(j cm ~ <t1T -xf ~ et fu\; ~ ~
~ ~ ~ -B \WTR cm ~ I ~~~ll ~ CR(j ~ ~ ~ xgcft 5
otN ~ xgcft 5 I ~~ ~ II ~ \WTR et GJR-B ~ \J1H Cfll~ fl1c;rcfi 5
otN ~ cm ~ \WTR cm -~ -B {-!g IIICil f1'rc;rcfr 5 I

3) ~ ~-~ ~ ~ - CflfC>R ~ (~"\J1"lf;:r~) otN"C[ff ~ vft
(tt--q{-!" ~)

iDq ~ 2

1) 10IClfll -B 1TRTcrc cm ~ et fu\; ~ 3fCTfu- 6 l=fTt:et fu\; -12 ~ -150 ~.

Cilq SiH ~ fcl?m '\J1FlT ~ I

2) ~~~ll ~ cm~, ~ -B~, ~ q?T 3WliR, ~ q?T CilqSiI'i,
~ 3l1tm otN ~ cm 3fCTfu- I

~q~3

1) 311cM1TCi~, ~ ~, CRn ~, ~ ~ ~ I

2) ~ -B ~ xTr cm ~ umT otN ~ ~ c#r .-ftq;C;lA ~ ~ xTr ~
51

3) ~ ~ ~ 6Tffi, xt0llq'i ~ 5 otN ~ ~ 3ffi ~ ~ ~
mm 5 I CRn et fi <11\J1 'i -B '€?A 'CI8 ~ q R Clct'il 10l' ~ cm II CfllllCfl
f%Si~~ Fc1 Cim ~m ~ ~ c#r 3ltpl ~ et 'CflRUT ~ ~ 5TC1'T 5 I
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