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

- Indira Gandhi
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lTfd 4000 ~ 7000 31R.LfI.-q+l. (~1<1Si 2000 31R.LfI.-q+l.) ~ f{cpfl'jll

~Iffill ~ ~ ~ I ~ +1 ~x:q)xi ctT ~ Gm (~ 3lTCbN, ~

<:IT~ er ~~) ~~CfCf)I'!Cb COT~, ~ 'BT1TCOT'~xic6c COT~
~ ~ Cf)Rq) f{cpfl'j II "Ga1cff "CbT~ «'R LR crcr ~ -g ~ x~
+1 ~ ~ COT~ 5T'iT '41 ~~ CfCb1'!Cb ctT cpT<f "G1ffill LR ~ ~

tmtctT 51

iii) wI'Jf 1)' qm qft 1lEfr q YT~ Cf>t ~mf<lcr ~ ~ 'Cf>RCf)

~ TI:m f«pl:r ~ST ctT ~ ~ 1ClI'! f.1kll fcl?<1~ 8RT f.1tTfful ctT \Jff ~ ~:

i. ~ ctT ~~IClI'! (~ .m ~sr COT"Q'~)

= fm - fs
-- x 100
f c - fs

x=rTr. .. 1

= fc-fm
f c _ fs x 100

x=rTr 2

/

f.fJfeJ) et>'(01, lJ:~
~CfC)q:~.)~I~ 'Om

111""1 <6) et>'( 0 I
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f m = ~'Cl # <R-lT ~Cl .

fs= ~ ~tT # <R-lT l'Ifc1~ICi
y . ~

f c = ~ # <R-lT l'Ifc1~lcr
r.

-. \

~ 'frfi CfJRCP \ilT ffq) ~ II C:-/ffi1T cm-~ ~ t ~ ctT ~C;ICj X -ipt ~ ~
~ ~ met "6 I ~ W,f ~ \ilT ~ R<b~ II C:-/ffi1T >rGR CR"cfi t ~ \3~ IC;'i

cm ~ ~ t I ~ ~ # <R-lT ctT l1T?IT ~ ~ C;IClIx cm- "l'I"~ ~ "CfTill

~ CfJRCP t I ~ ~x ~ x~ <:IT ~ ,*T ~ Cf5T x=r11111\J1'i ~ ~ ctT
~C;ICllx et ~.-tT # li5CClcrOT CfJRCP t I

~~: ~ f.1cnm IrR LR c;rn ~ qrc;q t \ilT f.1cnm &R ~ ~ et Pt Cb IC'i~

ctT ~ cm-fqmF«r cp-@ t I ~ Ijli ICb'! ~ ~ LR ~ ~-r ~ tTC \JfI(ft

t, If)C'i{CI'(i)q ~ # CffiT l'IR1~ICi # ~ Mt I ~ IjliICb'! ~ ~ LR ~

>MlCfNrntl ~WPR~~~T~# qRClCf'i ~"61 ~~ctTf.1cnm
c;-x "Cf511~ LR ~ ctT CffiT xi I~ Cil "Cf511m \JfI(ft t I 3RT: ~ ~ <:IT ~

~tT ~ ctT ft'~ qRClRfCi ~ LR ~ (f2lT ~ ~ Cf5T ~ qRClRfCi m
\JffilT t 3l:rmr # ~ ~ # CffiT ctT l1T?IT tTCTdr t (f2lT ~ # "Cf51iT~
~tl

~ # CffiT ctT ~ TfRT (f2lT 1J~ <tCf) '! 0 I et x=r=m "Cf511(ffq, ~ # CffiT ctT l1T?IT

~ "6 ~ ~ # ~ ~'Cl et 31A. LR c;-x 6/qR ~ ~ ctT xitl'iCiI tTC

\YlTctT t I

~'Cl ~~ 2

1) ~ 1J~#xOI Cf5T CfllT ~ t7

12

/ I



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

8) 3lqcB~1 tr~Cfq)lxq) if CRIT lJ~Cfq)xOI col ~ et ::pr fcl?ff ~ ~

m~?

······························1······················· .

/

~<.>f'Iib\{OI. lJ.~
"il~~om

SiH<6)ib\lol
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11

11) ~ ~l?:l CfCfj"< 0 I ~ "ffl=l1l ~ ~ crm ~ cpl- fcox:r -w.nR f~ti~ d f$m \IfT

X1Cf)ffi t?

,
.................................................................................................................

............................................................................................................. \ .....

14
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~~ ~ ~: m ~ ~ ftp 6fT\JfR ~ ~ ~~l~ ctT ~ x1
~ ~ ~ ~ ~ ~ <l5 3lICj~1lCf) rrtI ~ ftp l'l,,(:j«fj,,(olCf)tlT -CJ?T
~T ~ ~tT, \Nf ~ CfiT m I:iTI ~ fClq~I'i et ~ ~ I ~sret ~

/



Cf5T 311Cl~ll C{)('11'j)'!i I"! '!i SiIlll fti ('1 Cl'R'lT ~ '!i ISiIr[{ ~ 5 I ~ ~ Cf5TPI~"tI ('1
~ci if 61Gc+il 5 en ~ ~ ~ if ~Cl) qRClct'i?:IT '!iSiltll\JH m w
~ fcR:lI ~ ~ Cf5T~ ~ ~ ~ +=fACPT?:IT .\3C{jIGC{) ~ ~

'];Un:rmT Cl)t lJfC{T Cf)'!""'i"T 3lm<lCl) men ~ I Cl)-:c,1:) ~tT 1f 3lm<lCl)

'!illcF11,SiC{) '!iSiltl'I\J1'i'~ ~ ~ \3C{j'IR('1 '\3f4l'G $T lj)°IClct11 ~ ~ 5
?:IT Cfb·~ 311C1~1lC{)('113ITCf5T~ ;:ffif CRClT 5, ?:IT ~'!i'{(f),,!OIC{)('1f Cf5T~

mf1~~51

3l'(1": SiI'iCl?1C{)"!01 Cfb ftO<:IT ~ ~ ~ ~tr et ~ Cf5T QR\JC{) '{(R '4X

'!i SiItll fti ('1 fctK:rr \JfRlT ~I R1 q fOI('1 ~ et ~ '!i ISiIr[{ ~ \SfR ~ SiIq G 0'5
CR1T ~~ CR1T ~ eRr ~ I ~ Cl)~ -Cl)~ ~ CR1T Cf5T tT SiI'i Cl?"1C{)"!01 et
~ m~ fI1CfiC11'4X iBm \JfRlT ~ I ~ ~ ~m et ~ f.1l1fur311Cl~ll CbC11

. $T ~ xl mtR Cl)T '!i SiItll \J1'i ~ fctK:rr \JfRlT ~ I ~ '!rcbR SiI'i cCl Cf)"!° I ~
if ~ 3fCmCIT ~ CR1T' ~ et '{(R Cf5TCf)l1 Cl'R'lT ?:IT '6I<iIT'il" '{i fA1 fc;j ('1 ~ I

D ~q Cf)f qm c6 ~ 1i1"1<6)Cf)~UI: lJTll': ~tr Cf5T'C[CP3WlCT et PI~"tIC1 11FT
et ~ SiI'i Cl?lCflC1 fctK:rr \JfRlT ~ ~ CR1T ?:IT CR1T ~ oR-r I <:ffi ~ if cmT

Cf)l1 ~ '4X cmT '{(R ~ et ~ ~ $T PI fl~ ('1 l1T?IT ~ ('11Cf)"! ~~
CR1T 3lfWp ~ '4X ~ ~ $T PI fl ~ ('1 l1T?IT ~ ('11Cf)"!~ fctK:rr '\liT ~

51 ~ if cmT $T l1T?IT Cf5T~ xl ~ ~ cmT ~ffl~l('1 ~ ~ ctr
Plfl~('1 ~ Cl)T ~~#'(Ol ~ ~ Cf)l1 fctK:rr '\liT ~ 51 ~ if ~
~ ?:IT ~ ~ ~ 311Cj~ll Cf) l1T?IT $T <fORT ~ ~ ?:IT ~ ~
PI C{)I('1~ ctr l1T?IT $T <fORT et ~ ~ ~ ~ "~ll "!'!i 'i q7f ~" Cl)T
~ cn«f t I ~ 'C[CP jCf(1g'!fl q7f ?:IT 31PTcf 61'iICf),,! ~ ~ ~ '4X

\Y'f "GT tRIm CbT cmT l>Iffl~lC1 ~ ~ ~ ~ ~ ~ ~~ q7f et ~
if QR\JCf) cmT ~ ffl ~I C1 ~ vmfr ~ I 3161' q7f et fclcbuf ~ ~ ~~
~ if ~ ~ Cl)T 3R'R PI Cf)I('1Cf)"!, \ffl 'Gi<ft ('Rtl) R1 q R('1 ~ '4X

~ \JfRlT ~ I ~ .~ '4X ~ ~ ~ Cl)T <W1 ~ cfimr 11FTWCf
cn«f ~ I 'Gi<ft ('Rtl) ~ ~ ~ 11FT~ tRIm et ~ t \JfT ~ m
t Cf5T~ ~ I ~ 'Gi<ft \PR Cl)T 3lcp 6fi<fr ('Rtl) \PR ~ tRIci Cl)T ~
~~ ~ rft'=a Cl)T 3lcp ~ rft'=a $T ('RTf) ~ tRIci Cl)T ~ ~ ~ I ~
\PR er rft'=a et ~ Cl)T <W1 ~ ~~ et ~ CbT ~ ~ I ~ ~
ctr <fORT et ~ W ~ \3 Gig"! ° I ~ fctK:rr T/<:IT ~ I

6.5 ~ffl~l('1cmT -pm 500 FcPm. ~T CbT 0.05 l>I~~IC1 cmT -pm ~ ~ Cl)T

~ cn«f ~ 3. 1 ~ ffl ~ IC1 CR1T '4X SiI'i Cf)Cfl('1 Cl'R'lT I

6.5 ~-----------::>'I 3.05

3.40
0.05 ""'---------'-------~ 6.45

/

~("\')Cf)'(UI. 'l~
.«l~1ffi;f (f~

111~~Cf)'(ul
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~ >fCPR 6.5 ~~~IC1 cHil':!CfC1 3.05 fcm:n. ~ Cf5T 3.4 fcm:n. ~ ~ cf>
x:rr~ ~ ~ 3.1 QFmCf) cmT ~~~IC1 ~ Cf5T6.45 fcom. ~tl ~ men-
t I ~'{i~~ 500 fcom, ~ it ~ ~ Cff(1 ~ ~ ctl3IICl~£jCf) ~-

3.4x500 = 557.38 fcom.
3.05 '

~ >fCPR 6.5% cmT ~ 500 fcl;Jm. ~tl if 0.05% cmT cf> 557.38 fcB"m.
~ ~tl Cf5T f?I cYl1Cf)'{ 3.1 % cmT Cf5T 1057.38 fcB"m. ~tl ~ fclR:rr \iIT

~ t I ~ 31cPlCf (cmT ~) ~ ~ \3(Cllc;'i cf> fu<1
~ m crrcft ~ cf> fu<1 '{ill""!1<=llC1: ~ men- t I ~ '{i 1111<=llC1: ~

cmT ~ ~ ctI cmT \>l~~IC1 Cf5T '{il1l<Oll\J1'i ~ ~ ~'CT <TI ~ ~ ~
11UFfT ctI ~ ~ f?lcYllCf)'{ QFmCf) ~ ~ fcpm \iIT ~ t I ~ TKf2IT Cf5T,

~ w/tr ~ ~ ~tl <TI ~ ~tl Cf5T, f11c;rR if ~ 11UFfT ctI ~ llBIT3lT

Cf5T 10l? ~ <TI ~, ~ ~ ~FcN:jll Cf5T mcf'CTR ~, if xQlI'iiC1RC1

~~~~I

~ ~ ~ cpp:f if ~ <TI ~ ~ tT Q Fm Cf) fli-wrr 6ACIT X5C1T t I <:rg
ftpm ~ ~21 CfCf)I'{Cf) ~ ~ cf> x:rr~ ~ llBIT if ~ ~tl f?I cYl1Cf)'{ 'BI
ctI \iIT ~ t c=rrfcp ~ cmT ctlllBIT cf> x:rr~~tl Cf5Tfli-wrr fl'rc;rcrr ~ I
C1~ ~ ~ ql~qC'1I~'i &RT ~ tcp if ~ \JlTcfi t I ~ <:rg 31IClNCf)
t fcp ~21 CfCf)I'{Cl? LR·~ \3 q Cf)'{0 I WTfIIT \JlTti I

ii) <ffIT o~ <ffIT ~ ~ ~ ~ ct,.q <PT JiHq;)<f)'!OI:- ~ ~tl Cf5T
cmT C1~ Cl'{i I£j CfC1 oR-r cfRT cf> ~ l"JH Cb~Cf)C1 ~ 311Cl~<OlCf) men- t ill

~ c

~ ~ crrcft ~ <TI ~ ~ ctI ~ ctl11UFfT Cf5T3IT'tTR, cmT xf cmT
m oR-r Cf5T ~ C1~ cgc;r oR-r ctI ~ men- t I "£lft Q FmCf) cmT x1
cmT m oR-r ~ ~ ~tl if Cl1{C1R1Cf) 31:rffif xf ~ t ~~
~tl f11c;rR ctT 311Cl~£j Cl?C11~ t I ~ "(f'{Lf) ~ QFm Cf) ~ q)ll t cTI
~tl if ~ ~ qfr 311Cl~<OlCf)(11 6TIft t I 3fc1: <:rg 311Cl~£j Cf) t fcp ~ cB- cmT
C1~ cmT m oR-r cfRT "Cf5T~ fcpm \iff<1 3tR ~ 111'i Cb~Cf)'{01 cB-
~ ~ C1~ ~ ~tl qfr ~ m crrcft l1T?!T Cf5T W'1 ~ I "£lft ~

<TI ~ ~tl (~ ~ cmT C1~ cmT m oR-r qfr l1T?!T ~ ~ x1 ~21CP
~ m) if cmT qfr llBIT ~ t ill cmT m oR-r ctI llBIT "Cf5l f.1kil 'j'{i I'{
f.1tTIfur fclR:rr \:lIT ~ t I

100-fe
=SNFmx--

100-fm

x=rft ..... 3

100-f5
=SNFmx--

100-fm

x=rft .... .4

/
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k = ~ ~ CffiT l>lfd~l(1

~ = ~ ~ CffiT l>lfd~l(1

fs = ~ ~ ~ CffiT l>lfd~l(1

•
~ ctT ~ ~ ~ ~ ~ ~ crrc;fI ~ <IT ~ ~q ~ ~ (CffiT ~ cffil
cl~ CffiT qJT QRu Cl? "f<'R ~ ~ et ~) ctT 'l11RT Piy fc;t ~ (1 "Wf qJT w:Wr
~ctT\JfT~~1

il)

Qc = Qm x (Rx SNFm)- Fm .
fc - (RxSNFc)

Qs= Qm x (fm/R)-SNFm .
SNFs - (fs/R)

Qm = JiI'iCblCfl(1 ~ ~ ~q ctT ~

Qc = 31ICl~l1Cl? ~ ctT ~

Q = 31ICl~£ICl? ~ ~ ctT ~

R = CffiT / CffiT ~ cffil qJT QRu Cl? 3Tj%1

Fm = ~tT ~ CffiT l>lf2t~I(1

k = ~ # CffiT l>lf2t~I(1

fs = ~ ~ ~ CffiT l>lf2t~I(1

SNFm = ~ ~ CffiT ~ cffill>lf2t~I(1

SNFc = ~ ~ CffiT ~ cffil l>lf2t~I(1

SNFs = ~ ~tT # CffiT ~ cffill>lf2t~I(1

(~. - 5)

(~. -6)

(

fcrcP<;q et ~ # Jl ,Jp IfUIcY'll1 fclfSr qJT w:Wr ~ Cf5X~ -g ~ Pi~il(1 CffiT

<IT crnT ~ cffil <jCRf ~ ~ ~ ~ 11ic;rR et ~ 311Cl~11Cl? ~ CffiT (f~ CffiT
~ cffi:1 ~ ~ ~q <IT ~ ctT ~ cpT 'X' JiI'iCl?x QRuCl? CRIT-CRIT ~
om 3Tj%1 cpT Piy fc;t ~ (1 'Wil Cl?X0 I &TIT -gc;r m -g I

fe (or/fs) xXII OO+fm (Qmll 00)
R = -------------

SNFe (or SNFs) x XlIOO + SNFm (QmIlOO)

~ ~ 'X' qJT 9'1\$Cl?x ~ qJT 'TA ~ ~ I

~ .7

I

~d)(f)'<0t. l{~
t~lfw;:r {fm

Z1Fl<6) (f),<OI

19
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CR:lT Ci~ CR:lT ~ <ffi:r cfi fc;r<) "TtT li l'i et! Cb'< 0 I ~ rq II '< '{i 'i crf ~ cm
~ ~ \JlTcTI tl ~ <:IT~I

.............. ,. .
•

3) ~ \3~I~'i "9"'~ liI'iCl?ICb,<OI cfi fc;r<) ~ ~ liI'iCl?ICb,<OI ~ \YITill

tl~<:IT~?

,.

. .

5) ~ ~tT cn1 CR:lT Ci~ cm-f m<ffi:r GFIT cfi ~ lil'i<'5lCfid ~ m err <:[5
~ f.1tTlfur ~ fcp ~ w"rr <:IT~ ~tT cmT r'l(>11'i 1 t?

4.6 tf 1><1~I

~~ ~tT cn1 Fc!qfUld ~tT <:IT~ if IHi'{OCf),<OIm ~cgt9 f.1~i1d ~. ctI
\ilTCft t I ~ ~ ~ ~T ~ xf ~ 3l~f% lil, 31~(>1 'i~~(>1 ~ LKT~ cn1
f.1CbI(>1'i1 Ci~ ~ ~ ~ QRHCb ~ ID1:{f ~ mm t I

/

erg fuxn \JlT ~tT cn1 x=rTY? m cfi ~ ctI· \ilTCft t, ~ ~ Cl)Ufr cn1 f.1 Cb1(>1~
cfi ~ ~ ~ xf ~tT cm f.1N"G'i, Cj?J<:l cpl~ICbI Ci~ ~ CFJUIT cn1 f.1Cf)I(>1~

cfi ftrc; ~ ~'T cfi -w:rr-r 8RT f.1N "G 'i Ci~ ~ 11tI.:r Cl)Uf, tFf Ci~·
CPl~ICbI31T cn1 f.1CbI(>1~ cfi ~ f.14C>1ICb,<OI ,{i~R1d t I ~ ~~, ~tT * ftrc;
fi lli 1YX:l \3 qi11 >;!'j ij. n~fr~~ Ci~ f.1 N "G 'i t ~ ~.-!r. ~ cm
~ ~ ~ ~ ~ ~ xm 'R \iTI?T f.1N"G1 ~ if ~
t, ~ \ilTCft t I

20
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1

<r6~~~m~(~-~~
q5- ~ IDXT) ~ 'PT ~ ~ ~ cRrr j n fc;j Cb13rt q5-
~s>~CfCfi'~b1 IDXT ID"C{f ~ 'PT x=rtA CffiT 'BPTt I

:; <r6 ~ ~~CfCf)\!OI ~ ~ t ~ ~ ~
~ ~ -B -m- ~ ~ wRr ~ lR ~ CffiT
~ Lffif q5- w:r -B CffiT j I~fc;j Cb13lT 'PT ~ ~ IDXT

~~CfCf)\!OI ~ ~ 5 I

<r6 ~ 3lQQJ'>1"1 ~ t ~ ~ cp1 ~ \JlTclT t I
Cf) C'I{Cl '(i') Q ~ CffiT j n fc;j Cf)1~ (~) ~ CffiT fcrtR
'BPT (~ ~) ~ 31c1lT \i'fRft t I

~ ~tr q5- l'I xi-Fp\! 0 1 q5- X1l1ll ~ ~ "CbT '~:rmTf

~ ~ ~ ~tr -B ~ ~ 3l~R;;~~' \Jffi ~, ~,
~, ctIc cr~ ~ ~ Cbl ~I Cb13rt ~ CBT ~ CbIC'l1

\JlTclT 51

~ ~ ~4('?ICb\!OI <:IT~~CfCf)\!01 cp1 ~<:jf?l(j ~
~ ~ ~ cp1 ~ ~ ~ x~ -B ~ 3JCI11C1"

cp1 fCl=qfc;j(j w:r -B ~CbIC'l~ ~ t I

<r6 ~ ~~ CfCf)1\!Cb q5- ~ q5- Wll1C1" x~ -B ~ Cb81<1
cr~ ~tr ~ ~~ §;3lT3l~ lTGT2l (31~R;;~i) t I <r6
CfC'11;f) Cf) \! ~ q5- x=r=rR 6Tcn 5 I

<r6 ~ 'PT erg 'BPT5 ~ CffiT j I~fc;j Cb1ti rffif bTcft I
~ \i'l"C1cr~ ~ q5- 3lCT~ 3:rcmcf \Jffi ~Cfc'llJ1, mtR
cr~ ~ ~ xi~fc;j(j NeT t I

~tr ~ ~ ~ Cb1C'I~ q5- 6fTG <r6 ~tr "CbT~ CffiT fcltR
. 'BPT5 I ~ ~ cp11 CffiT xiJli l;:;q (j: 0.1 0% ~ cp11 ~

\Jffift 51

~ ~ ~ ~ ~tr CffiT CBT ~ q5- w:r -B ~~
mcp/ ~1ffifT ~ 51 ~ ~ ~ ~ ~ -B >rfC{f cgC'lCfXiI
q5- l'I R1 ~I(j 'BPT\JfT ~~ §:3lTt q5- w:r -B ~ fcpm
\JlTclT ~ I

~ -B CffiT q5- 31 R1 RCf(j 3F<l om <:IT 3lCllClT CBT CffiT

fcltR om ~ t I ~ ~tr mtR, ~Cfe11J1 cr~
~ <:IT ~ xifPifc;j(j 51

<r6 ~ >llin<:rr 5 ~ IDXT ~tr q5- ~ (CffiT <:IT

CffiT ~ -c;ff.~.~. ~) CBT ~ frrc:rfftcr "f<iX TR
XiJi 1~~ ft1 (j fcpm \JlTclT 5 I



,
I.
•

~ 'itr ~ ~ <:IT~ ~ (ttrn ~~ ~
%) Cf)TwWT ~ ~ 31~fc& £l1' ~ ~, cttc m Cl5T

f.1Cf)IC'1~ ctt ~ % 1

.~ ~ (~.~) cttCffi~~'\JiTwWT~
~ (1:J:2:lCfCf)'!ol) ctt !>IRI~lh <1T?ff et Xi)Lf if !>IG~T("1 ctt
~%I

4.8 cg'9 \iqm;afT 9JfficP·
I
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~ \3'ITR if f.1l=<i ~ ft! ("1 ~31T Cf)TXiii I~ ~I ~ ~ 1

-mer l1H 1

1) 311j (Yj 'i ~~C'1 ~ lfGT2T ~ ~, ~, cttc, s~ ~, 'Cf)'pj cnTftrcpr31T
ml

2) ftr.:rr tAl <:IT31 f.14 C'11ClzCT 'isT, 'itr et '! ~ '! \@ Iq if \3 q £l'PI ~ m \3 q Ch'! 0 11

if ~ \JI11T 'CJ?'!CTI% C1~ Lff?f ctt 'If<ft if ~ ~ Cl5T ~ % 1

3) ~tr ~ l1tr=f m (25-110~.) ~ 'i1~(1I'i~ et 6A ~ % C1~
~m~~~ctt~~<:IT~etWR~~
~I

4) ~~, ~ ~tr !>I'!1«b'! 01 ~ (~ -c;q.ti.l0:l.ti.ql'!1{JCf),!ol
~) cp) ftr.:rr CITCltTFf~ if fi 61 £l ("11 'CJ?'!CTI%, ~ ~ ~ Cl5T x=rTLP
~ ctt 311 q ~£l Cf)("11 lITcfr % en \3fiTc=r crrc;cr cp) Y)Si ICf)'! ~ ~ Cl5T

\3q£llll if wm9- '61

/

~<.>fI<t>,(UI. l{~

'#~~o~
'11"1ctn<t>'(UI

.~

23



5) f.14<1ICfl'<!O.l, ~t[ ~ t:@, ~ cpuf, CJ?m ttll~ICflI ~ 3l~f%""'l'i cpT 3lq~rt1
~ et ~ ~ f.1CflIC'l~ et! ~ ~ (<RffiI f.1'{tF~1 ~-~ ~t[ et
f.14<1ICfl,<!01 et! ~ ~. flfP:i~Ci et! 'vmfi ~) I

6) ~ ~t[ cpT ~ 'lfi1 ~ ~ \ifTC1T ~ m 31 q ~~I 6fB 'BRt ~ q)UJT cpT
~ x.qc;r ~ ~ ~ ~ ~t[ Ck11{1Lf)'<! ~ et! ~ ~ et ~
3FGX er ~ Cf)T 3lN Tffc1 ClR"CiT ~ I

7) 'CfCP ~ ~xif~ill CfC>11{1Lf)x,f.1~ilCi '~ 3l'"'C1'<!1C'l "Cf'<!' Nilfc>iCi ~ #
CfC>11{1 Lf)'<!~ -CJ?T~ f.1 CflIC'lCil ~ ~ 'C1Tfcp ~ ~ et ~ ~
~ ~ ~ CTcP cppf cpx ~ I ~ 6Tf.1 7:ffi ~ fcp ~xi ~'ll ~t[ ~

et ~ 5lcTI ~ I 31c'f: ~ et X1T~ 0.05 ~ 0.10% CTcP ~t[ 'BI ~ \ifTC1T

~I

8) <lft o-=?; ~t[ ~ f.14 <11Cfl'<!0 I "Cf)X11 ~ m CfC'l1;fj Lf)'<! -CJ?T ~. tt.~. tt.
ql'{-iXi'<!I~\Ji'<! et! ~ ~ et! ~ ~ c;:rrrrm \ifTC1T ~ I l"R'l1 ~t[ et
f.14<11Cfl'<!01 et~, Ck11~Lf),<! -CJ?T9)4\J111 'Bl1T1lT 9)4\J111 3tR ~ ffiLR

''Bl1T et l1UT wrmT \ifTC1T ~ I
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9) CfC>11{1Lf)'<!~ 1lT Cfc>1I{1Lf)'<!~ ~~ ~t[ ~ '9:~ ~3lT CfC>11{1Lf)'<!
~ et ~ ~ x.qc;r 31tf cffi:l 1lT cffi:l CRT0 -g I <:) ~t[ 31 ~f% lj i ~
~ t:@ et cpuf 'CflTtT ttll ~I CflI, ~ «Rf cpuf ~~ ~t[ mtR et X1T~
~ xifP:i~Ci ~ I

tfiq 'YH2

1) ~t[ Cf)T ~ ~ ~ ~tT # '9:~ CfCfl'<!0 I CfX1T ~~ CfX1T "<!i%cl cffi:l et! ~
~ ~t[ ~ et xilil""'l1\J11 ~~ cgt9 ~t[ \3cql~'i ~~, ut, ~, ~
~t[, ~ ~ et \3cql~1 -CJ?T~ s=mn ~ I

2) ~t[ Cf)T '9:~CfCf),<!01 (1) ~ fclfQ (-mfCi' ~ ft'.Q:R ~) (2) 3lqcB~1

'9:~ CfCf)'<!0 I ~ ~ fcnxfr Cf)T ~ ~ ~ \jfT XiCf)Ci'T ~ I

3) wIf1trr ~ ~t[ ~ ~ ~ ft'~ 31CfX-QIT"Cf'<!' ~ ~t[ ~ ~ ~~ l i'I~ Cfll~
~ -CJ?T\3O"Cfi ~ ~~ ~ et WlTCf et Q?RUT ~ "<!1c'f5 "Cf'<!' 3lTCf)X ~

x-rtA CfX1T ~ (~) ~ ~ I

4) ~t[ ~ CfX1T '9:~CfCf),<!01 et! ~ -CJ?T~ ~ ~ ~ # CfflT ~~ ~

et ~ # ~, CfflT lnfc>iCflI3lT Cf)T 3lTCfJTX ~~ ~ et! ~lj11CiI

xifP:i~Ci ~ I ~1 x=r+fI ~ # ~ ~ ~ ~~ er~, ~tT et CiIQliH
~~~-gl

5) (flq et ~ "Cf'<!' CfflT ~~ ~ et ~ ~ ~ 3RR ~ ~ Cf)T ~ljHCiI

~ ~ 80°C CTcP ~ ~ I 7:ffi 61dlCi{1 ~ 50°C "Cf'<!' ~

~ M~I 31c'f: wIf1trr ~ ~ (flq "Cf'<!' ~ mm ~, ~ 80°C
CilQlil1 ~ 31rT 7:ffi ~ wrffi ~ I

6) 31Qcb~1 '9:~1Tr et! ~ # 'Flc=q 'I~CfCfl,<!ol ~ tWIT Ncrr ~ 31c'f: ~
~t[ '\3'rirT ~ \:l ""'lllll ,li ch \3lPlTfTrcn Cf)11 ~ I

/



7) ~ ~ ~~ CfCPIx Cl? ~ q?) >=rUT FclCiRCi ~t:r LR ~ fuurr ~ ~
% I ~ ~ 3T1T~ ~ ~ ~ xfR-li ~TTf ~ ctI 31R ~ ~

. % I ~ ~ crm 1nfBiCl?1 -rm ~ ~ q?)' X1T~ ~ 00 GRf ~
Cl"\fiLR ctI 31R llfC1 ~ ~ \fiLR ~ f1cBm frR ctI 31R' ~ %, ~
~tT LR ~ q?) 6TW<l Fcb'i 1,<1' ~ \fiLR' C1lT1ClW ~~ ctI 3ffi' ~ wren ~
% C1~ Lf) ('1N flq <:i5 ~ ~tT f1cBm frR ctI 3llx ~ % I

8) ,~~ -B crm ~~CfCl?xOI ctI GX x~q~cx ~ ctI ctn llfC1 C1~
~ q?) ~ rzm:r GRf ~ % I

9) R<l?Ri11 c;-a:rm ~ ~ \:R1 ~ ~ % ~ X1T2T~tT ~ crm cm- ~2TCf)
fcnm \Jff 'frCflClT% I ~ LT~ q?) ~ <:i5 cgc;r ~t:r crm 'CflT %

\Ol~ ~1Ci ~ % \JfT ~ -B 3ITC1T% I f«fl Ri 11 C;-a1ill fW"l1 r<:jCi: ~ ~t:r ctI crm
frRT \Ol~~IC1 mm % \JfT "C[CP~~ ~~C/){OT fWm ~ ~ 0,06% ~ 3Tfucp
~mr~1

10) R<l?Ri11 c;-a:rm cm- ~ m ~ ~ -B ~~CfCPxOI ~ ~ ~t:r cm-
'f%c;rAT, ~tT -B bCfT ctI ~~, crm lllm-cpT31T 'CflT 31fcl5R ~tT ctI ~,

~t:r 'CflT Cilqlil'1, ~ -B ~tT 31A ctI GX, ~ ~ ctI fi~, ~ ~
ctIllfC1, ~ ctI Gm, ~ 'CflT Ct>-.=t::FlC1~ <h=rctc ctI Gm '{i f?li fB1C1 % i

11) ~ # crm ctI +=rr5ITPI Ll;:::5l0 I ctI ~=rcp fcrfSr ~ ~ 'CflT f"lli 1Lll \ii 'i % I

12) <TR ~ ~ ctI fi~ C1~ 3P:r ~ # ~ qRcd'i ~ % m ~~
~t:r -B ~ crm ctI ~ ~ LR \3~IR\l ~ -B crm ctI f"l1~CiI ~
m--m I

13) ~~' 'CflT ClTLT~ LR ~ ctI ~<fClT (fclCfilRi c~)~ % ~ ~
ctI 6f6TCT GX 'B 'ClJ1fr 3ITCft % 1 ~ ~ -w=rR GX ~ ~ -B ~t:r 31A LR

ti ~t:r ~ ~ crm CT1C'ft % I

ffTtf ~~ 3

1) ~ CfC1Lf<i\\J'1 GRf ~t:r '1X ~ ~ 'CflT '\)q-d)Tr ~ ~ ~r:!31T, ~
~ ~ \Jilell ~cfl Ll ~31T cm- f.1 Cl?1('1·'1 ctI fWm ctI ~ % I ~ ~
vftq~ ~uJ~ q?)*~~~~ \ilTCT ~ "(:pm \ill' ~ ~ q?) ~ ~~

-B ~ im \ilTCT ~ I

2) ~~ c$T ctn llfC1 ((q1FPT 2000 ~ -qfc'f flRc), ~ q?) ~

1iT-5IT-B, ~~ PI tq? 1 '{i'i q?) fuir _cl? 3Tqcp~ ~ (10000 vfi ) ~
cn«ft % I

3) ~ ~CfClLf~ \Y\S ~t:r -B \Sfl q 1ujFc1Cl? ~ cm- ~~ ~ -B 'Cf)1l fcnm \Jff 'f"ICfJC1T

% ~ 311q ~Ll Cl? ~~ % fcp ~ CfClLf'1~~1~ frRT ~t:r ~ x=r'lfl ~ Xla+1
vficIT cm- f.1Cl?1('11 <:IT 'ffl1lT<l 'Cfj"X R<:rr Tf<1T iT I 3TC1:?1 ~ q?) ~tT cm- +iT'iCf

\3 q [1111 ~ ~ xrOOCf 6f"1TQ ~ \3UiT "\3~rftcf fcnm ~ ~ I '

/

~~,1{~
'~~lf~ d"~

l{H if)') vi{ 01
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11

4) -=rfcP ~ Cfcl Lf~i) ~I'-I, ~tr cpT 31 ClIgClI <Ol~3D x1 ~ ~ CfJX tm t 1
3Rl: ~Cfc\ILf~\J1 ~tT m\J.f f1+liur Cf)"Xcr 15 1 ~CfCILf~\J"'-5 ~tT x1 ~ 3WJ ~
~ frrfit:f ~ vrr ~ t 1

5) ~~ f>i-m C!?l' (j~ f.14c11CJtd ~tT cpT ~CfC\ILf~\J1 ~ x1 % ~
~ ~CfC1Lf~~C: cpT -;;rUT \JlSI1T \3LITTR. (3-4 x1. et fu<) 1300e) ~ 3lTlT

et l>I"!i,,!:q?\!OI et fu<) ql"!1~CJtd ~CfclLf<r\J"'-5 ~tr et X1T2T:ff: ~ fctm \JffilT

%1

6) ~ 1J:21CfCf)I\!Cb if ~T lR ~ w:rrcr x1 ~ crm ~ LRTci (wiB) d"~
fcRc;r crm <;!CKf LRTci (~ ~tT) 3Wf1T -3Wf1T m- vrrcr % ~ crm III ~ CfJI

3TICPR if ~ q R Clet <i ~ -gTm % 1 ~ ~ Cf(YfI~ fltCf\!~c: \! 1J:21CP wiB if
crm l rl ~ CfJ13D et 3llCf5R cpT 2 fcn1:tt.x1 C!?'i ~ if CJCT ctc=rr 15 ~ u1tT
crm l n ~ CfJI qrc;j1 ~ cpT ~ ~tT if :ff: ~ ~ % \JlT ~ 1J:21CP
rn3T ~ d"2TT ~ ~T cil X1T2T~ f.1cm;r vrrc\t % 1 3Rl: ~ ~ "!iliil~CJtd

~tT 6jrff(fT % I

7) ~ ~~, wiB 1J:21CfCf)I\!CfJ <:IT Cf(YfI~ fltCf\!k \! cil ~ f.1CfJm &R lR

~ x~ ~ t 1 \3('qT~,~ x1 ~ l=fT1f &RT ~ if wrn ~ t
\JffiT "ilcl<i(Yf ~ <fI ~f.111\! CfJI~~~CfJ ~ if qRClRfd ~ ~ tR
c@ttrT w:rrcr ~ % 1

8) Cf(Yfr~rqCf\!~fe'-5 d"2TT ,,!iliilDCJtd ~ if ~ 3TICPR cM crm ln~CfJI~ ~ %
\rlT ~tr cn11J:21 CfCf)'( °I cil "l>Ifcl x~ ~ ~ % ~ Cf(YfI~ fltCf\!~fe'-5
~tT if crm lrl~CfJI3D "CfJT~ 3TICPR 31tl~ %T -gTm % I Cf(Yf1~rqCf\!~fe'-5

~tr f.14 c1",CJtd <fI -gTm % I 3Rl: ~ C!?'i d (Yf9 c: ~ % I

qt\':J" "!l~ 4

1) ~ crm <:ITcrm d"2TT "l0l.~.~. m"CfJT ~ et ~ if Xili ILllVi <i, ~
~tT if ~ ~ CBT ~ '¥ f.1t:rffur ~ if m- ~ I ~ F>P<:rr if ~ <:IT

~ ~tT cpT ~ ~tT if ~ 101 I<i~"Sl' "CfJTQRuCfJ ID'{f ~ et ~ ~
vrrm % I

2) 3R-I'«l1 fql1\!"!i<i cri fctfEr ~ 3T'CJ'<TCJ'~ cil ~ \3~ %, ~ ~
crm d"2TT ~.~.~. ~ cil ~ I

3) . mlT I ~ \3c=qI~<i if wiB "CfJTliHCblCfJ\!01 ~ crm cM ~ cil ~ fctm
vrrm % I

4) ~ 1J:21CfCfJI\!CfJ if ~ d"2TT ~ ~tT cil ~ &R lR fcr~ cnc;q ~
ql~q(YfI~<i ~ d"2TT LfC>TI ~ C¥rT<TI vrrm % ~ ~tT cil '¥ Rtrfffir ~
tR ~ cil ~ ~ d"2TT ~ ~tT cM RiV--c.fd" 11r;n cpT 3llLffi if
~(Yf1111 vrr ~ 1

26

5) \3LR1£T ~tT cil crm-crm xf%c:r cffi:l ~ ( Ra) cM ~ QRuCfJ ~

(Rd) x1 ~ ~ RtTfful fctm \iTlill % ~ \Nl'if ~ r1 (YfI<i I % (Rd > Ra)
<:IT ~ (Ra> Rd) ~tT 1

/



1) ~ CfC>11~ Lf) '< 31lI~ CfCfi I'<Cf) !{l)Fc8 itF1 ~sr fcR:r w.fJR PI Cf)C'1d I t?
t.

. I 2) -g~.itCf)I'<Cf) ~ CRlT ~?

3) ~sr et -g~CfCfi,<OI Cfm Pl4<:'11Cf)~ol -B dlqlil1 ~ CRlT ~ ~?

4) ~ ~ Cf5T CRlT 3lcl ~?

5) #BT-~ -g~CfCfiI'<Cf) -B ~ ~ fcR:r w.fJR \3q~'IlA ~?

6) ~ ~ CfClq~1J1 Cfm ~ -g~ CfCfi I 'It Cl? ~ tI~ ~ Tffc1 CRlT ~?

7) ~'CT ~ -B CfC>11~rqCRk,< ~ ~ -B \3q~lll cmT ~ ~ ~?

8) ~ et ~1C'11$1 ~ ~ CRlT 3lICJ~~Cf)dl~ ~?

/

f.'rJf <>fl <t>i{UI, l{~
~~-t~ (f\!.lT

JiI'1<6)<t>i{ul
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ii'<T.I "11

5.0 ~

5.1 l'l,,!f1lcF11

5.2 4 1{1{l Cf)"!01 ctT ~ ~ ~
• ~-rrrq~.~

5.3 41"!1x1Cf)"tur et Ri<&h1

• \31'iIT ~ cm ~111% ~ ~ cpr{Cfi

5.5 ~.-tr.~.tt 41"!1{lCf)1"tCf)"~ (f2lT ~ 3lCfllCT
~,

• ~XUT 1lliP<:n cpi ~~~'i

• ~.it.'R1.tt ~ <R et 31cf<1CT

• ~ \31'iIT Rlf.1lilfCfJ (-QI~.~.)

5.6 41~{l'h"tol ~ COT~

• fi<:i?r c#r~3ffil

• fi<:i?r (fiT ~ Cfl~-;n

/

5.8 ~

5.9 ~1~ICjc41
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5.0 ~~

~ ~ cf) 31S~ '3 q 'i1~ b11 \JfR -qpfit :

• ~tf q 1~1~ ClJ'i0 1 cf) ~ Cf)RUf (fm '~ iqft~1r:rr;

• Lm1~ ClJ'i 0 1 q') Ri C8 1~ 'ClJT cruR;
• q 1~1~ ClJ1'<ClJ q') ~ '+TIll1 ~ ~; 3tR
• q 1~~ ClJ1'i ClJ CfiT ~ ctt fu> <:!1fcj tsr 'ClJT qut-.:r 1

5.1 Y«1I<FlI

~ ~ ~ 'fu><:rr3ti -4 ql~'<!IClJ,<OI l0D ~ ~ t (fm ~
«11 ~ ~II c=q"1 (fm q ~ipil ~tf lfGl21T cf) f.1T-rtur CfjT \fClJ ~ ~ t 1 ~tf ~1Ff

vflcIT (fm CIITC~, \JlT ~ <:IT cl tq (1 vq'(' tfGr ~ t. ctt ~ cf) ~
'3 q gCKi l=flUP1 -g 1 q 1~1 '<!IClJ'i0 1 \3'l ~1Ff vflcIT \JlT ~ST <:IT ~tf lfGl2l ~ CI:!lfu
.~ t. CfiT ~ ~ ~ '11f'lCf ~ cf) ~ '3q gCKi 6ATcTI t 1

"ql~·qxlt\Ji~H" ~ ~ ~ ~ cf) ~ ~$1If.'lClJ ~ ~ cf) ~ x1
st t 1 ~wil"<:! ~ -4 <:rg ~ST <:IT ~ ~ ~ CfiT~ ('1lq~I'1 (fClJ 'll1t ~
t RP lfGl2l cf) :rrIT (fm ~ CfiT ~ ~ fJAT \NPf ~~ ~ -x=MT
XlIFf vflcIT CfiT ~ fcnm vrr x:rct 1 31(1: ql~1?IClJ'iOI ~ f.'l<:!H('1 ~ '6fSCl
l=jl::fC1LLOl t ~ 3TfllUT ql'<1~ctg('1 ~tf fl~liOI ~ ~ 'flCl)ffi -g ~ ~ -4
bl1 q 1~~ ClJ'i0 1 ~ ~ ClJpjfcj fa 'ClJT '$1"R 1nL(f ~ 1 31{,[ ~ CfiT ~ 1

'fC1X.QT~ x1 '3 c=q1R ('1 \YflCT ~tf -4 ~1 ('1~ XlIFf ~ Cl1~fcj ClJ ~ men t 1 ~ LR

'i'&'i'&ICl ~ 'fl1i<:T ~tf -4 ~1Ff ~ ~: ~~ ~ffi ~ -g 1 ~tf 'ClJT 4°C x1
Cl)li ClflTLR 31{,[ ~~ ('1C'i '1 \NPf ~3TI ~. ~ .ctt ~ CfiT Cl)li CRCTI t 1 ~tf CfiT

l0D W~ ~ ~ '3qilIR('1 ~ 3ITCr~ men t crrtm ~ ~tf -4
~. x1l[cf 'fPfr. ~ ~ ~ 51 \ilrU·1 <:rg \3DIiT-\3lTi1R ~ ~ t 1
~ l0D ''6fSCl .,~uf BUiT \3q-i:lR qfu><:n t 1 fttqfUrc=r ~ST -4 ~ ~ 'cfJ
'3 q 4'11 1 cpr ~ t RP ",~Sl cf) ~ q)Uf CfiT ~f.'lR!t'C 1ll?f -4 Cf)l1 x1 Cf)l1 63°C
(145.4°F) ClflT t{X' 30 f1i~c:cf) ~ <:1T71.7uC (161°CF) LR 15 x~ cB- fu~
(<:IT ~ ClflT~ 'fl1i<:T ~'\JlT ~ ~ x1 WlTclr m) 'll1t fcnm ~ I ~tf CfiT

('1fC{)IC'i 4°CClflT LR olT0T Ct.>~(fm ~ ~ 4±loC ClflT LR fcnm '\Jll'ti I"

31~'iT~ ~,ct;g~~I'1 (~.m.T[T-l).) ctt ~It'llj'<il'< "ql~~ClJ,<OI, ~ LR

~ ~ ,\JfR ~ % ~ t fJR-T# ~ST cm \3'"fffi ~~ ~ ~a+l
~3TI x1 ~ ~ ~ '(C1R{JXf ~ cPT r~+1l=1 CR~ ~ \)~ x1 ~
.BUiT \3lTifR ~ ~ t -Rrrn LR ~ -4 :rrCil1 "<Tm~ ~fCfcp (f~ x=t4cfr
~ m" ql~~ClJ'iOI ~ ~ ~.m.T[T-l). m"<T '{))~lfcjc1 er ~ ~ x1
wGflt1' \3lTifR 71°C (161°F) ClflT LR 15 x'Wf);s <:IT62-, gOC(1450C) ClflT LR
30 fii1c cB- ~ 'll1t fcnm ~ t I ~ x1 dR ~ ~ 3lffl t-
(i) BUiT \3tj"iTR ctt 11l?IT (fm ffiX (ii) r~1('1~ xRiT<TG1Cf), ~ (fm xt<Tcfi 29
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qRClct'i Cl~ (iii) ~1(.'Pi x:<m-l?ZT ~ I ~ <:rui ~ ~ cruR fcn<:rr
TJ<:TT t- .

i) ~-(ffq ~m~:~ ~tT.~ ql'tlflCb'{ol ~ ~ ~ fcn<:rr \JfR

qrc;rr x=rn1-('fTq ~ f.1kj Cl(=j t-
o .

• 63°C (145.4F)"('fTq Cl~ ~ ('fTq ~ 30 ftRc ~ ~ ~ I

• 72°C (161.6) ('fTq Cl~ ~ ('fTq ~ 15 ~ ~ ~ ~ I

~tT cm ql'tlflCb'{ol ~ ~ ~ 4°C ('fTq ClCf)~ ~ m-r tl ij~f.1C1
\31lI1T ~ Cf)T ~ ~ -c;cP 6fR fcn<:rr \i'ffiff t I ~ 31~ t ftp

q I'tlfl Cb'{° I +f f~i~T~ ('fTq ~ x=rn1 ~ ~ \WTlG cm Tf'4 ~ Cl~ ~

\3X1 4°C ~ ~ ~ 'tifAif?lC1 t I

ii) \3't~
~tT CfiTTTlqlr:T:fg:::rf,<"i1-o-lCb='{rrTTOI ~ ~ ~ ~ fcn<:rr \i'ffiff t-

• ~ST +f ffi~ ~ Xie+1 \iftcIT cm ~ ~ \3X1 1iT'iCT
~~ ~ wfa1c:r~I

• ~ ~ 'j)°IClml +f X};tTR ~ I

ql'tlflCb'{ol ('fTq ~ ~ ~ \31lI1T ~ ~ \J\lq lil~Cj?'I~CfC'.lR~li

c~~'{Cfi,(YjlRi\(i t I 31Cl: ~tT ~ ~ wan IDl{f m ~~ ~ ~ ~ cm

\J\lq ~ Xi)q +f f?rm \i'ffiff S I ~ ~ \31lI1T~ ~ ~ \J\lq cm ~ ,CR ~, \3Xi

~ (l-g Fcl~Cll'ti CR f?rm \i'ffiff t ftp ~ &RT ~ ~ \J\lq c=r~ ~tT

x=r~ m ~ 3Fll \J\lq ~ CR ~ Tf<l 5 I ~ ~ ~ ~#f\S~Cb

(\31lI1T~) ~ cmm 5 I ~ q I't1;fj Cb'! °1 ffi-q' ~ ~ ~ x=rc# 5 I ~ST cm

~~~~~GXcm~CR~\i'ffifft, ~~~~

~F..£:T \3('qIC;'i 7:lT ~cclq'i ~ ~ 6fillCT 5Rrr t I ~ ql'tlflCb'{ol Cf)T~

~ 1iT'iCT +f ~ \30F1 m ~ ~ ~31T cm ~ ~ t ~
QlfgflCb'{OI ~ ~ 3Fll c;rp:r ~ ~ ~-~ ~ +f .~ ~ +fffi~
\(i\S'iCfiI,fl ~31T cm ~ ~ c=r~ ~ l>lICb~fflCb ~"'i1I~li~ (Yj1~qiJ1 cm

3'I.@5~1~~21,,~ ~ f.1I1t:r ~ q5T 'j)°l Clm I cm CffiT 3lQEjc'i (CffiT Cf)T~)

ftp''qI~1j~SJ5'{'OI ~tT \3('qIC;'i ~ x=rn1 ~ CfiTfcrq)c;q ~ t I QI'tl;fjCb'!ol ~

~ m~<rr<:r ~ IDl{f x:rrq), 'C1TiJ1Tc=r~ ~ ~ 'BR ~ ~ST ~ tt ~
bBT~'I'

~q llH 1
1) ~tT Qlfg,<ICb'{OI ~ ~ Cf)RUT~ I

, , ··t··

2) 'tillil<x:j ~ +f~tr QI'tlflCb'{ol ~. ~ ~ 6R ~ x=rn1-('fTq x=i<:Wf q5T
Fcl~ij'iI~1
...................................................................................................................
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5.3 q 1«JJ~)ct>,!OI c5 fttCfiFd

511 ~ ¥ ~ftp illlf.'ld XlTfIT crrq ~ lR ~q CDTTf+f ~ ~ ~
~31T CDT~ ~ cBT ~~ilf11 CDTW1Tfcrc:r 'Rill -~ I x~C&IPdCf) ~ ~ "~q

\

~ ~~ ~ ~31T CDT~ ~ et ~ ~ fctxrr TT<lT \3DITI \NilR"

q I;hj)~ Cf)X° I qJT ~ t I \3DITI, \NilR <TI XlTfIT-crrq ~ et !>lR1W III fli Cf)
lilq~o\S ~-(31) \3DITI \NilR et ~ Wn f.1trh-ur ~ (f2Tf t5f) \3DITI \NilR et
~I

i) \fUIT \i 4:q I '< <f>l tf) Ji I ~ ~ ~ ~ <t>RCf)

qlx1~Cf)xOI ~f>r>m ~ crrq Cffr '3'6i1dli er f.'lkidli Wn 'C:~61xFcl?c>1 ~' qJT

"m~~~" (f2Tf ~ lR(f ~ ~ ~T ~ t I 'C:~61xFcl?c>1 ~' qJT

'~C1 ~~ XlTfIT' \3DITI \NilR cBT f.'lkidli ~ f.1s-rt-fuf Cf5XdT t I ~ST cBT
CllClfilf{jCf) lj)0ICl('(11 lR RlqRd w-ncr qlX"j'l!ICf)xOI ~ ~ XlTfIT-crrq ~ cBT
~ x~ f.1sTffm Cf5XdT t I ~ ftp ~ ~ cr,.q ~ qlX"j~Cf)x °1 ~ ~
m CfTc>1T~~ :rrr t I 3l(f: ~ :rrr CDT cr,.q CDT ~ -.pf m lR cr,.q et
x Ixi III f.'l Cf), ~ (f2Tf ~ TITlR w:ncr qJT ~ fW:rr \JfRfT ~ I

1920 et ~ ~ '~cl (f2Tf~' ~ C~61xFcl?c>1 ~ ~ ~ et 3fTcnT ~
lR Wf ~31T CDT~ ~ cB ~ ~ XlTfIT-crrq ~ lR \3DITI \NilR
et 3fTcnT WIRUT fcp<) I % x=rr<T-crrq ~ ~ lR c:~61 x Fcl?c>1~ ~ 51
Tp); I % Wf ~31T qJT ~ ~~ ~ f.1trffu=r ~ TT<lT I d If&1Cf)I 5.1 ~
C:~61xFcl?c>1~ cB ~ ~ ~ ~~ ~ ~ fcp<) Tp); ~ I

dlft1<t>1 5.1: q~,<FcP('1 «l~ <$ ~ ~<:>fi t~ ~
dl4JOfi1 ~

ne IIF

100 212 10#~

933 200 20~

82.2 180 20~

76.6 170 20~

71.1 160 20~

68.2 155 30~

65.6 150 2 f1i;:rc:

62.8 145 6 f1i;:rc:

61.1 142 10 f1i;:rc:

60 140 10 f1i;:rc:

57.8 136 30 f1i;:rc:

55.6 132 60 m;:rc:
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~ 3MR (~ft}c ·1lTftf-;:r)

<:r~\3lSI1r \3L1c.IRcBl3TR1Wcro111?!T (c:q5lxFchC'i ~,et ~ ~~ ~'~ et I3?tR
,~'Tf<Tr ~ ~~ c:rrq) t ~ ql«j)~Cf)xUI cBI ~ nnm, \jqxh1 ~ f.1~'Cld
({Rill t f$ fch-xfr ~ ~~rr B ~ ~ ~ ~'m-;:ffiT~rr:n t 1 '<:r-g frrw--crc=r
t fcp ~ 3Tm~cBI 31l11}n C!1u 3T~ \3DITI' ~ 3T~
~~T \JlIq~m ~rrl1 ~ XlcbCTI t 1 ~ ffiLf) ~t.Tc:rrq et mer 3n:rlfTcft <fI
-;:ffiT t. ~ \3lSI1T ~ ~ ~t.T ctI R «11Clc: ~ ql qCf)d 1 C'r~T d Cf)r\l c5t l:rA
fcrqfm ~ B ~ m ~ % 1 ~ 11RT B ~ oR-r RcH ~ ~t.T \301RT
et -cr:c:r.tt.~.tt. ql«j)x~Cf)xUI et ~ ~ c:rrq ~~ ~ ~ c:rrq ~ cBI
xi·«j)~ cBI 'T4T t 1

\3lSI1T ~ err ~ B ~ \ilTclT t 1 (i) STRUT fctfu ~~ (ii) x-rmr wliljxilx
ql«j)~Cf)xOI ~ en- fctfSrm ~ ~ \ilTclT t I~-

• ~,'C-TRur <:ITCf)lidlQ ~ ~ (~.tt.~.tt.) fctfu 1

• x=rrn=f, \3-v'Cldlq ~ ~ (-cr:c:r.tt.~.tt.) fctful .

~ ~ "B'TB LfA1 lIT CfT1l1 ~cBc ~~ ~t.TcnTf&fA et fu\r ~efr:rcn ~ -ten
<:ITtc "B 63°C c:rrq lR 'TB ~ 30 fi"rfc:~ 'C-muT ~ t 1 d01~'Clld ~ .
q 1x1~ Cf)1xCf)"B tt 3TIfucp CAST ~' ~ 1 3TT1T CAST ~ et fu\r ~ <:ITW
~ CB1 \3q""'llll ~ ~ (1T[+1Tf'50QO ~ Clcf> ~sr et ~'!i''(-Cf)xDT x=i<t5iet ~
~ fclfSr CB1 \3 q ""'l'lll ~ -,\JflClT t 1

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

;/

~ c:rrq ~ ~ (-cr:c:r.tt.~.tt.) qlX1~Cf)'iUI 10fJ ~ 6 fGixiCf)1 \3q""'llll
311\J1 Cf)C'i ~ ~ "B m ~T 6/1 ~'C-TcnT'-rr4 q:)R 'C-TRur~ er ~T -m etfu\r
W \3lSI1T f?1f.1li""'lCf) (<tI"~"i1"/t.)CB1 ~ ~ ~ 1 ~sr cnTq)l1 ~ Cf)T-f noc crrq"
lR 'TB ~ 15 ~ *~ 'C-TRur~ ~ d01'Clld dC'Cf>lC'i4°C~ q)l1 c:rrq lR -

CAST ~ \ilTclT 6 I

"ifhT lJ~ 2

1) qlx1~Cf)'iOlctl ~~ fclft:mi cmT 6?

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

'"I ~ ...l_
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~ 3J~ ~ qlx1~Cf)I'iCf) ~ PlkjfMftlCi 'BT1T ~ 5: '
• ~~. CJ?CfET1

• Cf)5J!,gCfCi ~ ~ I

• ~ ~ Cf5T ~ 'Y'l'?l" I

• -q~"C[Ct ~ ,~ I

• ~ c:TtT Cfm ~,\ifC1 fclc:Rur ll$r

"",-
<, -,

<, -, -, -,
"-

\
\
\
\
\

a , .ffi1:l 31cRrtT<P <mU 3lJCRUT
b. ffi1:l 31cR1t-T<P ~ 3ncRUi'

c. «"181 XW& C/iT31"lftq;- q[?f

d. fcr-~
e. fcl~~
f. f.rrP:r;src
g. Tf1'l ~ fc.lmq;'~

~~ 5.1 : '~'q lrrt\:r~q)1x<p

'<:jg 'QlJrrC>fr~ xm 1l"X cn-m ~ fc1lz ~ ~ \i'i~t 3000~. ~ q)l=f ·~tf

~~T m-c=rr 51 I'ltillll,l=ICf) .~ ~ ~ <TT~C'FIICf)I'i ~\Jjl~'i .~ 1lT51T cn1
-qT~fTrcmrr eft IJff'Cfr 5 \J1'6rFcl?311[jCiICf)I'i -ere '4T >r<WTfcri<n \JfT' ~5 I ~
xi III I r'!:l ere ~ ~: 'Y'l'?l" m-c=rr 5 V'iT ~ ~ CJ?CfET 8ffi fErn ~ t ~
J:ritll"X % ~ ~~ 6IrlTCiT 5 ftRrn Tflf' qJ'1l<TT 1-TILf ~gcfl 5 I (fu?r 5.1) I ~cT ,

'Cf)f 'CiTY'~ xm (63QC) Cfcn ~ "\J1TCi15 -m ~~ A flil Ci x~ (30 f1i;:rc)
CfCf) \ITf C1fCTLR cffiUT ~ 5 I ~~ ~ ~.~ftt;:lsWi4Cf) l'l~ftCiCf) <TT3"lCl~ftfc1Ci
'\J1C1 Cf5T '3q till I ~ ~ ~ <TT ~. 3f~ ~ ~ fcn<n "\J1TCi1 5 I
lTJ'((j)~Cf)'i0 I et ~ ~ I'l~ftCi Cf) -m ti '"\J'R Cf5T ~1'T ~ ~ ~ -ere if ~
((jx":) LR <TT3TfErcp ~ 'C'PTClT 51 31'(1": ~tf CPT ~Cf) 'CiTY'LR ~ftt;:lCiI~4Cf) ~

'm et fc1lz 3WfTf ~ q)l=f aRClT -pro ~, ~w -m ~ ~ Cf5T ~ ~
'c,U;:ST CP'01T T;lTf%\y I ~f WJTR>frB <T6' '4T BPT '~ RP ~cT ~ ~ ~ et
Ln'{~Uf et fc1lz ere mu ~~T m V'iTill.51 33
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~ q I«l~q) IXq), "-B ~ et!l1T?ITet! ~ -B, 1flt m ~~ 3TCT~ q')ll ~

af5r \3lTc1&T mm t I \ftSI1T x~ I'i Irc'1 X0 I, ~tr CBT f&TR et! ~ mxr ~ iJ1Tffi

~ I ~ ~ ~ ~ f~f~;';:(~\Jil~'i ~ 1J~ \3qljlll ~ ~ ~ I ~ 31H1 Rq)

'l1Ttf <IT \J1c1 ~ \3 q q)X0 I x=rf81 ~~C1Tc1-~ <IT 3f;x:r <t5r ~ m ~ ~ I
tR ~ ~ W'T 'f.¥!tur -fr ~ ~ ~ x=ncrsTAt ~ ~ I W'T Cf:m

~ST CBT ~ "flLT -fr 1flt ~ Cf:m ~ :!~q)C'1 t XlT~ 6T W'T -B Xla+r \ifIcr
q I«j~ q)X0 I \3qXIrc'1 'Jft vfIfclcr Xb ~ ~ I ~ ~ CfTCYCT,tR et! ~ -B~ m
W'T frr:rtoT -fr 31Ifil'1"1L[4q) ~ ~ \JfT ~ ~ I tR ~ ~ ~ C'f1TT~

-fr tR -B ~ST CBT ~ XTlL1 -fr 1flt m -B~STR imT t Cf:m ~ ~ST et! ~
lR ~ frr:rtoT 'Jft ~ imT I .

~ST ~ ql«j~lq)xol ~ ~ ~ ~ 8RT 1fCT.tT.~.tT. ~ ~Wil"X1 "flLT
-B wITrT ~ CIl'C1fcttSr ~ I 1fCT.tT.~. tT. ~CRUT cpr ~ c;wr ~ ~ fcp ~
~sT CBT 1flt ~ ~ ~Df;:jdlL[4q) Cf:m ~ l1T?IT-B ctm ~ I ~ ~ 'Jft ~a:rr
t fcp ~ ~sT ~ q')ll1flt ~ ~ ~ ~ ql~l~q)xol -fr ~ ~ t I
1fCT.tt~.tT. ql~l~lq)lxCf) -B c=rrq;f, L[4\Ji'i'i Cf:m ~DdC'1'i -B w \ftSI1T fClPl~ljCb

cpr \3q lj III fcpm iJ1Tffi t I ~ 1JUrrc* -B~ Lfl=q, W \ftSI1T ~ PI~ ~ Cb, STNUT

WWT, ~ \51~c1\rf'i CffCYCf,~;Xi(~~~I'i, 31ICj~ljq) ~ Cf:m ql~Rlll ~

~ifPiftid t I ~ L[Ut ~ fClilftid M t Cf:m ~ \3q~lll 5000 ~
~ST 1ffi1 uet (~.cfr.1fCT.) <:IT~ ~tr ~ ~ lR 6T wwfr "flLT -fr FcPm
\JfT ~ tl ~ ~ ~ ~ ~ ~ t Cf:m L[4\Ji'i'i ~ ~ ~
(~ 5.2) I3J\JfT ~ -B ~ ~ ~ I ql~l;{)q)lxq) coT ~ -B ~ ~ ~
-gB 1JUTI~ ~ ~x ~ bT'TT:

~ ~TI

";~<f>xur" 1TG(>f qn;q ff--;:::----illrlfSJ~~~-~--- - - - V ~JW
. ~ ~ • I - <-_ .•,m ~ -.-.!'" - r :----, ,I. orq ~~~ 3TTl{.J f6l1~l1R1d o'~T ~ -=n .p,.,,:= ~ I1"'--, f·.•·...1 '"'1 "I.,q ...•••' <PI I I U' I;[<f y~

EiTIfc;r ~1i?f ~ I ! I I ~ 11' -qftcffi~
~ It! ' '1'1 ~q I! Iqyc;q <fit

<t~ I I.. oiL.. J ~~. f y~~q

I0J~~~

~~ ~q,'l
~ 5.2: ~ orq 3l(Yq ~ q l'fijxlC6I'(C6 <PT t~

/ I



• ~~qW1PT

• • ~ \3l5I1T fclf.1li II CB, \JIT ~ ~ t
• ~"'<i(t)~~I'i

i) q I 'kj);ft <t> '< 0 I 11fi»m q)f 11<fTIft 3TTffi

"C['El.tT.~.tT. 41«j{)CBlxCB "Cf5Twliljlld ~ 3lffisr ~ 5.3 -q ~ ll<n t I
OO~ ~ ~ figC'1'i (~) -tcP -q ~ CRC1T t d('q~ijld <:l5 ~q q1=q~

lj)1J1'I! d I §3lT ~ f.1ll-=?l CB !rRT f.1ll ~ d l=fT5IT -q ~ \3l5I1T fclf.1li II CB -q ~
CRC1T t I LJ\41J1'i'i ~, (fTCf"'i" ~, mxur ~ cr~ ~ ~ -q ~ \3l5I1T fclf.1lill
"C'1'T Ncf ~ I

I

I.i
I

I
I
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~ ~ cr4Cllq1 ~ ~~ crrl\iH1 'lWT # \i1TdT % ~ ~ ~ ~tr ~ ~ ~
fcRry~ ~Cfjh:H ~ # Tfl=f QI'Fj)flCltCl 1-.tr (72°C) ~ ~ ~ ~ 1-.tr ~ ~

(fTC11" ~ ~ \)lSqf ~ cn«'fT % crm x=cm' QI«j)flClt Cl ~ ctsT -m- \JlTffi % I ~
Wf5R ~ c5I ~ 6Tcfi % I 31iftrCfJ ~ xJ Tfl=f 1-.tr ~ ~ <:IT CfC>l1fl q) x cr:m
xilii~nCfjlxCfj ~ -mm §;31T C1f1T1" ~ # ~ 72°C C'fT'l c-rq? Tfl=f ~ % I 316[ Tfl=f
1-.tr 15 ~ ~ ~ ~ noc C'fT'l "yx trRUT 1 f?;j Cfj13IT # q ell f%Cl -mm % I

<:1ft 1-.tr ~ ~ # QI«j)fl Cfjx 0 I "(1Tq CfCf) Tfl=f ~ §;31T % err qffi \S I~ Clvi 1 "CflCYCT

~ xi"TIC'1"1 ten # cnm=r ~ ~ % I.~ ~ ~ QI«j)flCltCl ~ \S1~Clvf1"CflCYCT
Gm -mm §;31T crrl\i111 'lWT cpl \i1TdT % ~ fclQRCl ~ -c;cT ~CfjhN ~ #
q ClIf%Cl ~ ~T Gm ~.~ 31iftrcp ~ ~ OU\ST f$m \JlTffi % I 316[ ~T ~nClC'11 'lWT .

~ \JlTffi % ~ ~ ~ ~ 4DC "(1Tq LR OU\ST f$m \JlTffi ~ I

STRUT 'lWT et f.1cnrn &R LR C1lTT ~ ~ lil~l ex, Tfl=f ~T cpr "(1Tq ~ ~.n~Iq)

LR ~ cp@ ~ I <:1ft 1-.STcpr"(1Tq 72°C ~ ~ 31T \i1TdT % err Tfl=f 1-.tr ~

tf.:r ~.n~Iq) "YXfTmn % ~ qffi -sI~ Clvf 1 "CflCYCTRh III ~nC'1 ~ ~ ctT wan
cn«'fT % cr:m .~ t:RT 'lfr ~ % I qffi \S1~CI\if1"CflCYCT q»1 Tfl=f ~ cpl xi"TIC'11
ten ctT c=R"Q) Q ClIf%Cl ~ WTdT % \i'ffii ~ erg iIcP ~ Tfl=f ~ ~ ~ Tl: Q ClIf%Cl

m \i1TdT % I

ii) ~.it.~.it. 4It1-<l(f),<UI ~~:::r ~ 3J(f1lCf

~ QI'!1flCfjxOI ~ # Plyf?;j~Cl 'lWT ~ ~

• ft-QR ~ ten

• ~tr l!fI\S qrq

• ~Plll;::;5lCfj

•
•
•
• ~ \)lSqf fclPllillCfj ~ cpr ~ ~ % ~ G;.-t\i111, C1f1T1", trRCn cr:m

~flClC'11 WiPTI # ~ ~ % I

• qffi--s I~ Cl\if 1 "CflCYCT

• ~ Plll;::;5lCfj cr:m ~ cpT<f et ~ ~ ~

• 'mLr, 5ClT, \llC'1" (fTC11" Cl ~ CIlCR{l-lT

36

• ~ 3lCf7TcIT cnT ~ ~ .~ QI~~~1 ~ I

iii) G:t-c ~ ftrf.'-r~ (1fi.~_~.)

~ \)lSqf fcl PIli II Cfj \CD.~ ~ ~ CRlT ~ (ffi 5.4) 31cl: ~ ~ cpr
\CD ~ mm ~ I qr_~if_t cpr 'j~ Cf5T4*ffij) .~.~ et l1fUlTf ~ Tr4 ~ (lTRi,
QI«j)flCltCl 1-.tr) ~ \)lSqf cpr ~.Q;j11h1xOI <:IT R1P1lillCfj ~ ~ (o\sr lTRi, ~

/
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mf.l \Jlc1 <IT ~ ~tT)cm ~ ~ I ~ 5B ~ % fcn ~ et &RI ~ q)T
~-l2.11'lhN 0, fcnx:r WI?R 6tn ~ I

W \(11'"1' ~ Clll' 31' II ClI.Cb'\! 3-lTCf)"R ctT ~fr ~ ctT "iIJc ctT ~ mm ~ I.
W ~ <IT q<'1,{J~,\! mm t (f2TT ~ SfCT q)T %!cf" fcll{>1fclCl~ 6tn ~
~ \3Dl1T fclPilill ~ ~ ~ I ~ fclPilill ctT ~ W q)T ~ ~ ~

W it ~ ~ q)T WI?R ~ ctT ~ ~~TT (f2TT ~ ~ ~ fclPilill ~
it ~ et l1Rr qell1% Cl ~ ~ et ffill if 3RR &RI f.1tTtft:r mm ~ I

.I
I

~ ~ et ~ XfR xflc;T ('1lll Cb\! ~ l1Rr Wl111T 3 flFfr. ~~ ~ %IT \rfTffi

~ vIT w et fcn";:mT ~ ~ ~ ~ I SfCT, vIT ~ et l1Rr ~ \rfTffi t w
. et fcn";:mT ~ ~ ~ &RI ~ et TfUT ~ CRClT ~ er ~ ~ Pi Cb('1ClI ~ I

W et ~ ~ ~ c;:y-R ~ it SfCT ~ er ~ tu?; ~ &RI \rfTffi ~ I
q I\("tJ)flCbI\!Cb ctT a:r:rcn, ~ "C'1'fr ~ ctT x=t&:n &RI f.1tTtft:r mm ~ I

L A~~iIi"t~~
<r'lT4\J1(>f

~lf
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1l-;f\JF'Pi 1fT1T

~ COT <::f5~ -Xi~lrlO1dlO1l 4 ~ If ~ 5lclT ~ ~ ~ er.~ llTlf

~ \;CD ~ m &RT ~ ~ % I cr*:r1"F1 ~ +) 31R CIT<?TI ~ ~tT,

q I;hI~)Cfkd ~tT &RT 'TB fcm:rr vmrr ~ "dm y I~1~Cfkd ~tT \3UiT ~~d e"1'"1~ ~
\3UiT x~I1I"fl~d ~ (38°C) ~ cnT vmrr ~ I <::f5\31ilTI fcl~ ~ \Jff

~ ~ wncft ~ ~ \J'f6r ~ ~ Fclq~d ~ +) \Olcllf%d W % I ~ ~
"$ ~ ('Rll) Fclq~d ~ +) ~ ~ I cr~:hJFFi ~ +) ~ ~tT COTdlq~H 4°C
-fr 67°C ClcP ~ ~ "dm ql'!1f\qzd ~tT COT dlq~l"i 72°C -fr lOoCc=rrqClcP ~
Cf5TcfT ~ I ~ ~ 1ft.~.t, 'TB er ~ m~~ +) 92% ClcP \3UiT ~
~ m ~I cr~cl"i'-I ~1ffilT Piklf2;fftjd ~ COT~ ~ ~ fcnm \iiT

"fICPdT ~ I

% cr*li"Fl
crrf\Jl"i"i "$ Cf>RUT mq +) ~

=
~c=rrq~

\3GIi5'!0I:- ~ ~T ql«1)~CbI'!cb 4°Cmq lR ~~PfRm ~"dm crrf\Jl"i"i \3q'!I"fl
\JffCf)f mq 60°C cnT\iiTdT ~ I q I«1)f\ Cb'!°I COT~ c=rrqtrc ~I crrf \Jl "i"i ~1ffilT

~ 'fOAT ~I

5CWf

crrf\Jl"i"i "$ Cf>RUT mq +) ~ = 60°C-4°C = 56°C

~ c=rrq~ = noc- 4°C = 68°C

~ ~ -fr 'TB ~tT cnT ~ ql'!1~CbxOI c=rrqClcP ~ ~ +) 'TB ~ et
~ 11fCT"&RT 'TB ~ §s ..-m l1i..fi m f.1crffi 11fCT~ ~ \jfRfi ~ I tfRUT 'm1T

~m~ ~COT61~~1 ~ ~+)~ ~ -gfcft~1 ~ ~

-fr ~ ~ ~~~dC'l"i mq 4°C ClcP ~~dC'l"i 'm1T +) ~ fcm:rr vmrr ~ I

iv) ~~1f~~ (<i~XUT)

~Cj)RCl) xf T-r~ ~~';:C cfR ~ cpmT +) (dlf2;fCbI 5.2) ~ W % I

dlR-tCfjI S.2 41«jJ,<')CfjI'!Cfj ~ tI~~ ~4-=c (f~ ~ <wf

wqf(f) ~~-=c <PT 1J<PR <wf

1 ~ c=rrq(~, 'TB trAr, ~fcm \ifC'f), 11fCT"dm

6CfT COT ~

Pi 1010lCb LfC1T ;s I~ Clcl"i CffC'CTCOT R~, ~2
~ +) CfT1'l1Pi 1010l°I CffC'CT COT f>p 1011;;:j 1O1"i

3 ~cnm 'TB er ~'~tT et mq COT ~"dm

;S1~Clcl~ COT~ er 61lxkllxdT COT~
\
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I.
~

~ ql«jf1CfixOI ftm:n Cf)T ~ c=r2IT Qlx1)f1CfilxCfi ~ et li5Mq:ol ~ Cf)T

31~ ~ ¥ -5 I ~ ~ Q1x1)f1 CfilxCfi ~ CBT ~ ctT ftm:n c=r2IT ~ 3-lR
crrc{r Cfi fd11 ~ ~1' et f.1 Cl1X°1 Cf)T 31'Rl<T1' ~ I

i) -fJ'1i~ <Pi ~3TlO

~ CBT ~ ~ if f.1S1ifc1Rs4Cl 1RT Cf)T 31jCfixOI m -g:

1) ~ xi'41(SCfi ~ I

2) ~ f.1;q;::ijCfi m Cf)T ~ 31f.:f ~ I

3) Tflf \Jf(>f tCfi ~ c=r2IT Tflf \Jf(>f qrq ~ I

4) ~ m (~ k) ~1cY111 1

5) "CfcY11cf.1£JP?iCfi xi'1cY11 tCfi ~ ~sr ~ ~1cY111 1

6) ~sr L[l=q ~ cp-AT 1

7) ~ ~ f.1tifj1Xi1 \3Qxl'"f1 ~sr ~ 3A LR ~ m CBT ~ CfR ~ I

8) ~ Cf)T Cl1q li 11 72 QC C'fTl1 f.1 ;q f?I Cl m~ C'fTl1 f.1;q;::ij Cfi en) Ri;q f?I Cl

~I

9) 0U6T \Jf(>f, 31 Cl~DFew \Jf(>f c=r2IT Tflf \Jf(>f ~ @ cY111 1

ii) -fJ'1i~ <PT ~ <PFfT

\.Tl6T ~sr ~ ~ m ~ en ~ CBT f.1k1fc1ftlCl Q~ljxil'< ~ ~ :

1) ~ tCfi if, ~ ctT a:rrc=rr et ~ \Jf(>f ~ ~ 'BX ~ 1

2) \.Tl6T ~ xi 1cY11 tCfi ~ ~ ~ ~ CJX'"f1' tCfi ~ \Jf(>f ~

~~I 39
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3) \Jl6r ~ xig<.'1"1-tcD ~ ~ \JWf ~ ~ ~ ~ST ~
&IX ~ (>f;r ~-~ • cpl ~ C'fffcn qqrg ~ tR .~ C11TI

4) ~ xi gcYl1 -tcD ~ ~ q)f ~ C1lTf ~ ~~ 06[ Clcfi tWfi qqrg
f.1[j ffl Cl W \Jl6r Clcfi fcri ~sr ~ 1Wf ~ x-fTCI) tWfi 3TR C11TI

,
5) ~~Ci("j1 'BJTf ~ ouiT \JWf, ~ m 3lq~~R1Ci \JWf ~ (fR ~ I

6) 'T4 tWfi -xrc ctT ~ ~ ~ (fR ~ I

7) 'T4 tWfi -tcD ~ o\sT tWfi·-qqrr; ~ ~ ~~ 06[ Cfif) -qqrr; f.1[j~ CiW.
\Jl6r Clcfi fcri ~ o\sT 51 I

8) ~sr Cl 'T4 \JWf lp=q ~ (fR ~ I
9) <:Jft mt-=r \3q""llll fcrim t ill ~ x:crm \JWf ~ s"ITti I

10) tf.:rc;r tR CJT1 ~ ~~ ~ ~ ftq=q ~ (fR ~ I ~ ~ ~

ctT~~~~1
iii) ~~~ <tT ~ ~ ~4)<t>~OI

• ~~~ <tT ~ : qlx1~Cb'i!OI ~ ~ ~ tR ~ ctT \i1Tc'ft t I
cp-c;m ~sr +~ -tcD cfi qrc;q cpl ~ ~ ,,~~ ~ xi·gcYl1 -tcD"

cpl ~ ~STctT ~ ~ (fR ~ I CfC'1lflLf)'i!~~ wiilnCbI'i!Cb cpl ~
~ I "f-{-l?-l~ ~ -tcD" if tWfi ~ I 'T4 i:lFfr q)f ~72°C tR W I
~ ~ -f). '1; p.rff Tr=r -\J'f("j !>lql~Ci ~ I 3lq~I\ilCb Fc1cYl""l1cpl 15 ~
20 flHc C'fC() q-crrf%cTq?~Cf~ ~ cpl ~ \JWf ~ ~ I

• ~sfl<t>~ol: x:t~ q)f f.1JlilCb'i!01 'T4 \JWf m xil~[j~ $1~Cfq(;i'I'i!I~c
Fc1cYl[j 1 8RT fcrim \YITCiTt I Cf)~ ~sr -tcD ~~ q 1'<1'<"1qCi ~sr -tcD q)f

P!\il+:fICb'i!01 10 fl"r;:rc cfi ~ 87°C ~ 90°C (1l11 q)f 'T4 ~ ~
~. ~ t I ~ q)f P!\illi"ICb'i!OI ~ ~sr cfi. ql'<1flCb'i!O! cfi ~
~~~~tl

, f

iv) ~q qJT qlf1'<ICf)~OI

~sr cfi W~ X1<:f?f cfi !>l"illcYl1 cpl ~ ~ %CT t I ~ cpl 3lRB m
cfi ~ ~ CRCiJ tWfi tR ~ \JfTCi1t I qqrg, qqrg ~ ~ q)f

!>l"illcYl1, CWRCilq~H ~ !>l~~Ci1 Cilq~11 ctT \ift'q cfi ~ ~
3lIq~[jCb t I 3lIq~""lCbCiI 3T'JfIR xi~ifTl?l q)f ~ +fr f.1~"ilCi ~ 3lIq~""lCb
t I ~ ~sr ctT ~ ~ ~ST cfi -qqrr; cpl q Ix1~ qCi ~sr ctT ~ cfi ~
f.1£jPm ~ t I
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~ ctT ftn<:n cpl ~ m~~~ ~ ~~ Cbfd11~""li 3lT ~
t I \Jl6r ~ Cbfd 11~ 3Wl ill (>fa:ruITcfi 3iTSTR tR ~ ctT ~ ~ I
~ q?RUT ctT ~ ~~ Cbfd 11~ cpl 5c1 ~ cfi ~ \3fm1 \jCfT<:f cfi
fTh[jI~[j1 ctT c:-a:rc=rrbT1T ~6~crO\t I <:Jft Cbfd11~ cm<:f cpl mfmf (fR'm

t ill CWR 'BJTf ~ \Jfm ~~ ~~ CicYl1 ~ ~ ~ ffl Cb'i!°I cpl ~ cfi ~
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,
I. ~

31W8N) "Wrr3lT ~ ~ ~, mq;] q ~ >l011fc;jGll cnT ~ CR ~ I
xiISi/~ Cl~ 31A ~ Cf)fd1/~Gli Cl~·~ ~ \NllllfJiCf) ~ +l ~
-.m t I~ cfFr·~ ~ +l 00 \JfT ~ ~ I (Cl?) ~ m-q.~

(~) ~ Cf)T 3fCR')tf ~ (TT) ~ ~ ffinq I ~ ~. Cf)RUf ~ ~
-.m ~-
i) (fi)3i411fl{1 ON y~ ~ Cf>1~U/)" 1{ : ~ ~ ~,

jR;g:of :m-q Plll'"'5lCf), ~ +l err<] Clm ~ Cf)T jR;g:of xlCf)C11 ~ I

ii) (~) ~~~ -q f«rrq : ~xi cb c Cf)T ~ <:IT "CbCT ~, ~ ~ Cl~

\YfCl?T 7fC1Cl ~ ~ xi Cf)C11 ~ +l ffinq et ~ Cf)RUf ~ I

ill) ~cT"Cf>T 31"CRi)Q m~ : l/ ""G / q 1, ~ ~tf m-q Cl~ ~ ctT ~
~~~et~~etCf)RUfm-~t I

CSlillCllfJiCf) "!{5l"!{5lICl ~ m, ~ CRTCT, t9C1Cf Cl~ <5)tk113lT ctT
~3lT et f.1Gl'"'5l01 +l xi(\IGlC11 fl1c;rcfI~ I CSlil/ClI,SiCf) "!{5l"!{5lICl cnT 2 aBIT
+l ~ ~ \JfT XiCPcTI ~ I

CI?) ~ Cl~ \3qCf)"!Oll ctT m +l ~ I

~) ~ Cl~ \3 q Cf)"!0 i'i Cf)T Pl <1ffl C1 f.1fte:rur q 31 Cl(>11Cf)1 I

~ Cl~ \3qCf)"!ol'j ctT m +l ~, Si~~1;f] Cl~ \3q Cf)"!011· cm
~ ~ ~ 6TClT ~ I ~ Cl~ \3 q Cf)"!0 n Cf)T Pl Glrl C1 f.1fte:rur
CSIill ClIfJi Cf) ~ {5l~{5l Cf)T ~ Si(\ (q g:G~ fffi:rr ~ I ~ f.1 k1fc;j ftl C1 ~
xi~fc;jC1 ~-

1) ~tf, mq;] l=fTUll1 Cl~ ~~C1(>11 l=fTUll1 ctT WIl6 ~ Cf)T Xi ISi~ Cf) LJfte:rur I

2) ~ <t?r ~ ~Sifl"jrk"! Cf)T ~ -mft xiill(>11 et ~ xi/Si~Cf)

tRie:rur m xg;:rr ~ I

3). crr<J &RT ~ <En cnT ~ q ~ crr<J ctT ~ ~ I

4) ~ ctT 5T~ &RT ~ et ~ ~ ctT ~ Cl~ ~xicbc Cf)T ~
f.1fte:rur q tRie:rur ~ I

5) ~ <:IT ~ ~ Pl <1rlC1 3R'RTC1" tR ~ I

6) ~ tm- Cl~ \Ri ~ ctT ~ tR 3l-mJ W{)R -rtRr ~ I

~t\il rRTlffUT : ~tf et q Ix"j;f] Cf)"!0 / et ~ ~ Lfi1 flB ~ \J1 tRie:rur ~ Xi fc;j ~

fcpm "\J1TC1T~ fq) ~tf \3fiRT ~ +l q Ix"j;f] CfiC1 ~31T ~ <:IT"1tf I cRte:rur ~ R1<& / '"f1
tR 31TtTTfur ~ fq) ~tf +l LfT<TI ~ CffiYfT~ I'll CfiRl Cf) ~ '"ZliI~ ~ "affiI<l Lfil"!~ 2: \J1"
qlx"j;f]Cf)"!OI et ~ f.1cc:rtfm ~ ~ tR 3lfThGlI~~(>1 m- \jfJciT ~ I ~

Lfilx:tB2:\J1 ~ ~tf cnT ch-~ fih11~(>1 ~-xil~<1Si W01LfilflBc et· W~
~;fCf)C\~c m t ID <:rg xiCSl~c (~'"Zli I~Si) Cf)T \Jlc1 3lQElc1 erR tm--.=rr@ 41
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\3cq 1fG d ~ % \Ill Wa=rur qfr am GW3IT +)" <frc;rr ~ ~ % I -cRraTUT+)" ~

~ qfr {i1:F1dl ~ +)" ~~ ~lx~e\J1 ~'"VII~li qfr +mrr qfr ~ xililj41\11 mctT
% I ~ ~ qfr ~.~ 4Ix"<l~Cf)xol <:IT~ +)" 41«!~Cf)xol \34xl<=d ~
~ ~ X"iwliol cnT ~ % I ~ ~ xil:Fld1 ctr ~ l1ffcP (f2lT ~ ~
Cf)liq~cx ~ ~ ~ qfr.~ % I

~q~4

1) 41«!~CblxCb ~ f.1\if~lCbxol· ~ ~ >njCffi GT ~ ~ ~S1 fc;jR5t~ I

................................................................................................................. ,

........................................... '\ .
I

1
j

-;

5.8 tll'<I~1
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Mr ~ TIPm3IT -:l 41«!~Cf)xol ~ TIPm % ~ ~ +)" ~~ ~

~ ~3IT ~ <fl'C: m ~~ Bu:rr ~ ~ \JfTffi % I {fg ~

xl '!i'$~Cf)I~ ~3IT cnT ~ ~ \NIctr x:tm5 ~ +)" ~ ~ % I
~ l1FfCf ~ qfr -XalT~ % I (f2lT 3TfZt 10lClml ~ ~ t:fG1~f.1litur
ctr Xj)f.1~i4ml >RA ~ % I ~ ~ qlx1~Cbxol ctr GT ~ % (Cl)) Cf)11
(ffq ~ x=r=r<:r (~.it.~.it.) ~ (f2lT (x5I) \3'l3ildI4 3l('q x=r=r<:r (~.it.~.it.)
~ I ~.it.~.it. ~ Mr +)" !>Ix:jx"<f)x 01 ~ ~ 5000 ~ ~tT ~ C1cP
~ ctr ~ % I ~ cnT rr«: (ff"q 1:R mm ~ +)" TPf m (f2lT ~ (ff"q

1:R 15 ~ ~ ~ ~tT cnT tfROT m ~dcq~i4ld ~Dl;:jdl9:\4Cb 4°C (ff"q C1cP
~ m ctr fcmt Cf5T 3lfWp {illil""ll Xi)q +)" ~ m X5T % I ~ ~ cnT
\3'l3ildI4 3l('q (~.CT~.it.) fcrtSr ~ ~ xl \JfRT \JfTffi % I ~.it.~.tt.
41x1~CbxOI ~ ~ ~cn ~ \34Cbxol'i # ~ Bu:rr Rlf.1li<1Cb ((fi.~.t.)
% I ~ \(i lli I""lld <11W w.nR Cf5TiThn % I tfi.~. t Cf5T~ Cf)l(f 1f4 (ffi>f ~

~ (ffi>f cnT Bu:rr RI f.1li<1 qwrr % I ~ ~ #cp cnT T.lR ~ # ~ ~
\JlT ~ % I ~ 9:\4\J1~~, ffilfl (f2lT ~DdC1~ crf I tfROT 'JiTlT # W <:IT~

~1ftm~%1

~ ~ W Bu:rr RI f.1li <1Cb ~ Bu:rr RI f.1li <1Cf) ~ # ~ ~ % I \Jffit

~ (ff"q 4°C ~ 67°C C1cP ~ \JfTffi % I 31Tfucp TPf ~ ffilfl Wwr # ire
..(ffq (fcp TPf iThn % I ~ (ff"q 1:R ~ 15 ~ (fcp ~ \JfTffi % I d cq ~i4ld {fg

LfC1T- ;s1~ Cl\if ~ qrc;q ~ lj)\J1\(Cbx 9:\4\J1~ ~ 'JiTlT # \JfTffi % \Jffit {fg n°C ~ (ff"q

ro-e (fcp ~ iThn % I ~ ~ ~tT 3"lCl~~d~ 'BrT # ~ 4°C (ff"q,1:R

i'ST iThn % I 41\(1~CbxOI ~ # (ff"q ~ er ~ f.1ti?lCb ~ ~ ~ <Br c;rT
~ t \Ill ~tT ~ ~afdT ~ q 1\("<l~Cb\(01~ ~ 3Rl ~ CDT<:f 1ft qmf t I

/
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~ ~ ~ >fW+f~, PlJi1ICf>~OI, ~ ~m ~ cm "Efc>fRT, cftcp <tTr
~ 6Frr ~ 1 ~ ~ ~1"lcp"ICIl(1 ~ <:IT LR \ill' ~ ~ f.1lmrr IDXT
~ fcp<:rr \J1T(11'~, q)f 3ljCf>~01 ~ 3l1CP~1ICf>m-m ~ I' ~ ~ ~
fWlIl;:qll"l ~m Cf>f3~I~~Ck1 cppf ~ ~ ~ ~ ~ q)f '{il~~Cf)
f.1ftiror 311Cl~1ICf>~ 1

5.9 ~1~lqdT

PllI~(1 ~ (cpcf) ~ (~) <:IT ~ cm
~ wr 1l ~ 6Frr1

4"1'$1i;11ICf>l"lftr"'.IT ~-~"C.fR~ ~ ~ 1

crr<J, 'Bl1l <:IT l')-fr ctT l"lftr cm PIli P::l (1 ~ ~

$ ~¥. \3qCf>~OI1

~ TT, ~ (*r) x:cnG,~ ~m TfCi'l1

~ ~ ~ "CflC1T.~ 1

Dairy Handbook (1985) AlfLevel Food Eng. AB, P,O Box 64, Lund, S-221 00
Sweden.

De. Sukumar. (1980) Outlines of Dairy Technology. Oxford University Press
Bombay.

LC.A.R. (2002) Hand Book of Animal Husbandry, Third Revised Edition New
Delhi Chepter on Dairying contributed by B.N. Mathur & D.K. Thompkinson.

Khan M.E. (1980) Milk Processing Dairy Technology, Textbook for class XI.
NCERT, Delhi.

NDDB (1980) Milk Processing ManuaINDDB, PO Box-40,Anand

Manual for Milk Pasteuriser Opertators. Victoria Milk Distribution Association

~ \mR if Plklfc;jful(1 ~3lT q)f '{i~I~~1 6Frr ~ 1 '
ilh:r lJH 1

1) 0 ~tr if ~~ ~ Xla+r ~3lT cm .~ ~ ~ l1ACf ~

~~~o/fffil

it} ~ ctT "fi1ffi 10 IClct11 if XjtrR ~ 1 43
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1
!,

2) i) ~,tfRUT <:ITcpl1 CfllT 3lf$p X1lm (~.iI.~.iI.) 63°C CfllT Cf2lT 30
fl1rfc X1lm I

iI) x:rmf, \3'6ildlq c>rCJ X1lm (t-cr.iI.\R1.iI.) 15 ~ et ~ rrc
dlqJiI<i I

..

mq Y"H 2

i) ~,tfRUT <:ITcpl1 CfllT 3lf$p X1lm fctfu I

2) ~ fctfq - 63°C /30 fl1rfc

x:rmf - 72°C/ 15 ~

mq Y"H 3

1) ql'!"{j)fjCl?\!OI ~ et> 3TCZfCT-~ ~ lj1=ftf, ~ ~ tcp, ~ f.1~'"?ICl?,
~ .~ Fclf.1Ji~Cl?, ~ Cfc>1lflQ)\!, '!iJiil~Cl?\!ol, Q)C1'I\SI~(=l\Jf<i crrc;q, CfllT

~ ~ ~ndc>1<i er C'fTCI'1 et> ~ !>lollfC;t~i Cf2lT ql~fCill ~ I

2) ~~, f.1'1fJi'lCl?\!°I, ~ Cf2lT ~ I

mq Y"H 4

1) err fclfWrt-(cp) lI4\J1c>1 &m f.1'1fJi'lCl?\!01 (xsr) '!"M~~Ji gl~q'ICfC1~\!I~C &m
f.1 '1fJi'l Cl?\!° I I

/
/

2) q')'I{t{5~\J1 <Rtar:! <l6 ~ et ~ fcpm "\J1Td1 ~ fcp ~ '!ij~d ~ ~

q I«1)fl Cl?'< ° I "S3lT ~ <:IT -.,tf I
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6.0 ~

6.1 !H~1iCF11

6.2 ,wiilnCb'!UI: ffiC8lrc1 (fm ~

• fPiilnCllCi ~ q\1 ~

• xi'""liln4lxol et ~
• xi '""Illn CllCi ~ et c;n'li -c;ct mf.'n:rT

• R1fq:)1C'11~\J";S ~

• xi'""lllft4llx4l CfiT ~\JjI~"1 Cl~ cwf
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6.4 ~

6.5 ~I~ IqC'1"1

6.6 C[t9 \3Q<:j'llftl~

6.7 ~ ~ et"'3ITR

6.8 C[t93FGf~~

6.0 \R~

• 'FliiilftCb,!UI ~ -CI?T PiLlP?iCi ~ et ffiC8Irc1'i ctr ~;
• f1 ii i lft CbI'!Cb CBT f\S \J11~ '"1 (fm ~ CBT fctc.RuT;

• '!iiiilftCb,!UI ~amT -CI?T ~ ~ ~ ~ if ~ ~;

• ~sr et ~ ~. '!1'!iILlPiCb TIT lR '!iiiilftCb,!ul et ~ -CI?T Pi '{T)Q ul;
31'R
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6.1 ytdlcFlI

1

'0,
~ST l0D "3Tf<:rc;r-~-~" ~~C"fi~ ~ I CRTI lllfc;jCf)I~ ~'iCf)1 3-TfCl?TX 1 lil~wl'i
~ 22 lil~wl'i Cf~T3fRlcT 31lC-f)R 3-4 lil~wl'i mw it, ~ST it ~ ~ >ITCRm
(~ ~tT) it ~C1RC1 ll1<1I \JlffiT ~ I ~ ftp ~tT CRTI "Cpl ~, ~ ~ST c6
~ ~ Cf)l1 5lcrr ~ I 3RT: 1=j;s1\!°ICf)IC'1 it ~ 0 l n fcq Cf)I~ ~tT ctT "fI('fb tR 3WR *tl1
tRCf cpr f.1lifur ~ ~ I CRTI III fc;jCf)I~ w:R ~ if ~ c6 f.1<:r:r cpr 3"l ::!{H °I
~ ~ I \JffiT w:R \1Odr ~ CRTI 111fc;jCf)1311 ctT ~ Plkifc;j~C1 <ililCf)\!01 ~

PI <lA C1 6tfr ~-

d2(PS-Pf) 1Vu
18'1 I

.f
d \Jf5T-

d = CRTI l n fcq Cf)I cpr CIlTfT

Ps = ~ >ITCRm cpr ~
Pf = ~ST· CRTI cpr ~
11 = ~Ef ~ ctT ~<lI'iC11 I

~T if ~ mtT CRTI lnfc;jCf)I~ « 1 liltwl'i) ~1i31P1<l'i ~ c6 CWUT ~

mcR-m if PI C'1~'i 3TCRm if ~ ~ Cfm ~ ~ cm- ~ q{)C1 ~ if ~
~ ~ I ~. ~tT if \3lTR'~ wl<lllC'1I~<Lfcq'i, CRTI lrlfcqCf)1311 cpr ji8ICf)\!01

(Wi~lCf)\!OI) ~ ~ ~ ~ ~ ctT mrf) w:R cm- \3"CR ctT WJfu if ~
6tfr ~ I

fi li i l n Cf)x °1 l0D <ll ~ Cf) ~ ~ ~ ~ST cm- ~ 31fucp CIT5r c6 "{fT~

xiliilnCf)xOI cnc;q ~ PlCf)IC'11 \JlTC1T ~ I ~ ~ST l0D 100 lil~wl'i c6 ~ 00
~ ~ "Cf)X~ xi li Cfll°I tR :fSffi ~ I ~ tT <:f6 ~tT ~ cnc;q ~ ~ 3ffifT
~ en CIT5r if ~ cn+ft 3ffift ~ Cfm l0D fi li 'COlIC1 ~ ~ cCf)XIC11~ I ~ "fi11{C1"
ftD<IT cpr q R °llli <:f6 mcrr ~ CRTI l 1'1fc;jCf)I~ ~, \Y1Cf!T 3fRlcT CIfR-f (0.2 ~ 2
li Itwl 'i) ClCP t:rC \JlTC1T~ Cfm CRTI l n fc;jCf)1311 ctT x=t&rr Cfm \Y1Cf!T ~ Lffif af5r

6fG \JlTC1T ~ I

3"lCf: ~ST <:IT~ ~ c6 ~ if filiilnCf)xOI 10fi <lIACf) ~ ~ ~fiCf)1 ~
CRTI l 1'1fc;jCf)1311 cpr 31lC-f)R -mer ~ c6 ~ fcpm \JlTC1T ~ ClTfcn ~ST ~ ~

c6 ~ ~ST CRTI ~ ~ "(f(fg tR *tl1 tRCf cpr f.1lifur ~ eR I ~
xi li i l n Cf)x °1 ~ CRTI ~Cf5Tlt ~ ~tT if "f111A ~ ~ ~ C1R C1 6T \i'fTIfI ~ ~ ~

~ Cf)Tc1 if ~ ~ ~ ~C1RC1 ~ xg LTTCfr~ I

6.2

46

flSOJI~f)Cfi.Cf ~q "$t ~

xi li i l n CllC1 ~tT c6 ~ ~ ~ \il'i" "{C[R~ *m (~':11 tf?;;s Rc ~
t-02-T ~) ~ 10fi ~ (~ <W<T) ~ f.1t:rfful ctT Tf<fr ~ I <:f6
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~ ~ ~ «llC/id (f~T ~ ~ t I ~ "CP6T TT<TI t fcp
"{Pi il ~ C/id ~ST % ~sr t fCiffi~ ct<r ~ \3 q ill Rd ~ TT<TI m fcp \NPf
~~ CTffT lnf?i45I~ \NI" ~ (fCf) ~ ~ ftR:m ~ coT 48 eR (fCf) ft~
3T(R{QT if ~ ~ LR ~ ~ LR,~ LRCl 1~lllil'< -;::r m
(f~. ~ CfC11i ~ (946 ~.) <IT ~ ~ et fcR:TT ~ ~ ~

~ if, ctT ~ LRCl cfj 100 ~. ~sr if '\3lTft~CTffT \:If?I.~ld if 10%
~ 3lfs'rcp ctT fii;:;:rc:rr -;::r -gt"

ii) tfliiJFl<t>~ul c5 Ri~I"U

flliil~45,<UI ~ cpf fflCfihi CTffT lnf?i45I3lT coT ~ ~ ~ qrc;fr
~ ~ ~ t ftrfffi '4 u1it III f?i 4513lT if ~ m ~ I rrcr f.1flfu
CTffT lnf?i45I3lT coT CTffT-~ ,(:j9JCf(jCJ,({QT<IT ~sr CTffTTf~ ~ (fi1c;q)

, -$c 1 c>11 &>{&1~) rn (fCf) ~ x:r=p::f et ~ ~ CR ffiT \ilTill t I ~tl
~ ~ cfj ~ f.1yf?iftld fflCfiI'"'C1 IHfilfcm t-
<t>lc"i1 'lIT ~'"1T (~Tf 'lIT lJ~Tf)

~sT cfi '(i li i1~ 451'<45 qrc;q (100 li I~ wl 'i f«Rl 11Jlf) ~ '\jUT ~ ('l"ff?r
200- 300 lfI. -qfu ~) LR mc;:rft 'fl11IT CTffT 1n f?i 4513lT LR ~ <IT

~ ~ mm t I '(iliil~45I'<45 et! cf1crR (f~ CTffT lnf?i451 cfj ~ ~
~ 1fl f?i 451 LR futmq ~ x1 ~ m \JffCfr t \JfT s~-tfR 31f{~ mt(f

CRCfr t I ~ ~ x1 CTffT 1n f?i 451 q)f fcr:rr\JA' mm t ~ 3WT, mc;rSTRT
cfi ~ if ~ mcR{QT ctT 'l"ff?r (f~ mc;r STffi cfj ~ cfj '4Tfl' sfi+fT 'l"ff?r
if llfC1 fii;:;:rm CTffT 1 n f?i 4513lT if 3Wffi r. ~ ~ ~ ~ t I 'l"ff?r
if fii;:;:rm ~ ~ fcr:<;rq (f~ mc;r ctT ~ ctT ~ ~ ~ l'::JNf ~

~ cm ~ t I 31c1: CTffT 1n f?i 4513lT ctT fcr~ ~ if 6/Ct,1 d ~ mm t I

~ (~ <RI ~) ~Tf) : <:rg ffl Cfil'"'C1 6fC'1TW t fcp flli i1~ 45'<UT cfj x:r=p::f

~ ~ ~ t I \Jf6r <:rg ~ ~ cp11 mm t CTffT 1n f?i451 cfj
3FGX 311'"'C1R45 ~ 1 n f?i 451 LR furcTcn ~ CRcfi ~ ~ cfj Wflcf cfi
XiT2T ~ ~ t I qRullli«lflq CTffT lflf?i45I3lT q)f u1it CTffT lnf?i45I3lT if
fcr:rNR -gt \ilTill t I

~/ r9ct~HI (~fiT7r /~Tc1tlT):-~cf) if ~ tr '(ilillfl45,(UI
~ ~ t, flli i1fl 45 '( UI qrc;cr ~ '(i A:j'l~d ~sT '451 ~ 3lfs'rcp ctn

llfC1 x1 ~ t I mc;r 3fi1'r-;:rcp xi li i1~ 451~ ctT ~cfR LR C'1~ fl q ~ x1
c45'<ldl t I <:rg CTffT lnf?i45I3lT LR ~'CPI~45,<UI ~ ~ t ftrfffi CTffT

1n f?i 451~ ~ ~ 3T1'Cl?R if ~ m \JffCfr t I

l'ffd 1Tcr~ (f~ q}lfi:- (~tnRFI~~ dm ~'ft)fu{~):- <:rg fflCfiI'"'C1

flli i1fl 451'( 45 if ~tT ~ ctT llfC1 if 3fiTF,CD -q'~ x1 ~f.tTCf t \JfT

flliilfl45,(UI ~ ~ t I \Jf6r ~ST flliilfl45I'(45 qrc;cr if ~ CRdT t
~ST Cb'T llfC1 ~ ft~ ~ ~ cfur m \JffCfr t I ~f fcp <:rg ~sr

crrc;qx1 ~ 31Till t ill ftR-r ~ x1 ~sr ~ llfC1 if ~ ~ 01 ~ ~
x1 ~tT ~ llfC1 if ~ 3ffifr t I <:rg 'lffi1 if 3l:q]-;:rcp q R CJet"! fu d '<ICJ ~

cfj XiT2T CTffT 1fl f?i 4513lT cfj ~ ~ \S "! coT ~'BTfCrn CRdT t I 47
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'<1Si il n Cb I"!Cb LR Cf5"+1x=r Cf5"+1cfI.:r m cP'J.fr - cp'J.fr 'lril <:rrx-m=r w-crr <JCm SI "i I,Si Cb
fcR~ tp:q ~ vIT wru ~ c:l6f ~ ~ et m~frPTflt(f Xi)q x=r cnr<f CfiT\lT

~ I l{Cf)C1 ~ tp:q ~~ c:l6f et X1T~ q)ITJ""i" ¥f cfJr4 ~ 5 I 3RT: ~

'<1SijlDCb,,!OI Ncn ~ I tp:q. ~ \("1ISiI;;[j (f~ ~t.ft ~ cm 6PlT'Ncn ~ ~
~ x-jTc;r Wr 'R ~ ~ LRTci x=r {f""ctT t I

\("1SijlnCbI"!Cb 'c:nc;q, vIT ~t:T et fc1c! ~Ncn ~ % "tfrqc $" m '6ITc1$"
Blcrr ~ I 1:1Nc ~\J11 ~"i# ~~ 6f\ST ~ ah Blcrr t (f~ x-rt:R fTnfbT xfIc;r
<till ~ ~ cfup x=r ~r<7f cpI) \ilT<1 ill cp.., ~'[jFf(ncn<:~(j-~ (~~ ~t.T) et X1T~
'l1TQc qrc;q" ~~~" qROllSi <till t I "CiTc'1$" qrc;q ~ ~ xfIc;r aBT
If-: 3TfSrcp ~Jcr ~ ~ I 3RT: <:ffi ~~ ~H(lr q~ ~ m U"R cpuft <Jq:n"

Pi (Y1~ "i LRTm et fc1c! ~ \3 q ~CfC1 ~ I

~t.T \J~ c:l6f cf) X1T2:f ~ '11Lf)'1(Y'S x=r qrc;:q -me et cf)~ # ~ CfiT\lT ~ I qrc;:q xilc
cm -311"f1 R Cb urnl ~'1'"1Lf)I(Y'S cf) Clffil x=r WCTgTflT ~ I qrc;:q cf) -f!111~ ~

(f~ fi~ ftR cf) '1t.<:T x=icR "'("{>;fAx=r ~t:T ~ tr lJ\)1 "! ('11 t ill ~ <Tfc1 # ~
~ \J1Tc'l1 ~ I <:ffi x=tcRT +wf \("1lwJl \J1 "i mn:r 6- I 5ClI 'S<[et MM fIffl ~ c:l6f cf)
qfcr ~ WTR fIffl fi~ ~ \J1TclT ~ i \("1Si IlnCb "! °I qrc;q "$I ~ (f~ ~ cf;
11tZf ~ et! <Tfc1 .) ~ cf) Cl5RDT ~ wncr ~..;:r Ncn 5 I qrc;:q # ~
et! BUT 'lfc1 cf) Cl5RDT ~ ~ 6A(ff ~ vIT vcng # 'lfcfx ~ ~ ~, vIT ~
x=r C1lTHr 2000 x=r 3000 TlI. mD ~ ~ 'lfc1 x=r ~ ~, cf) c:l6f # 3fElFlClJ

x-f~ q~ ~ x~ m ~-=a:(fcp fTmqc ~ um1rt I ~x{ fi~fcl# ~ x=r ~ cgtJ

l11~wl~~Fcb'S cf) fc1c! Xl~ x=r ~ \J'fR mn:r ~(Y1~(Y11 ~ ~ I ~t:T cm ~ <Tfc1
~ BR,fCfff \("1SiElI('1 ftrr x=r cCb"! 1('1I ~ I <100 >:I'J{1cT Cf"ffi "$I lnfBiCbI3TI cm- ~
Cb'1 fiRn LR \("1f?J:! fBi ('1 >flllCT ~~ "5 i x=r=rtr~ qrc;q ~ r COCTCfxTt.fT
fTr.s>;fm~ ~ xT~C1Tk CDT ~ Ncn ~ I frHUf "qj" -qfcl 3TfSrcp ~\!ltT, C:ll{c>1

Cb 1611~'S (f~ cM ~Cb ~ CDT ~ ~ 'J.fr men fcnm \SIT ~ 5 vIT ~
if 31f\jf.1cJ? Xl~ftcpH"q-)l If ~hTI3n ~m ~'rT FcPij "\)11~ "5 I

A - q-rc;<f ~ftc cf; cf;-~ lj 'tsrcp[ \.1im
B .- ~ 'PT f.i~
c - ~mtcpn:j Cf>Tli.fT
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et ~ :rm ~ ~ ~ vTI '<!lli i l 11Cb'<!0 i CI0 ~ >rrfCG cnT "Cf}11 m -g i 31(1: "C;Cb

1%"3lCT'<~ '<!iliilllCbxol, "Cf}11 ~ (-q~ 3lCT'<~ ~ 175 fcnm. -qfC1 crt X-fBT "Cf}T

20%) ~ 35 ~T. -qfWrrf -XfBT. ~ Cl)'<~ qfr 3IT~(fr -q-~fr~ I ~ cf'<fT
III Gi Cb1311 et :rm- frrifur "CbT xICfJ CR ~ ~C'f ~ t. C'fQ.lTcrm III r81 Cb13IT

"Cf}T ~ q ft~ ~lr~".=r6f~T ~ I

vi) ~ GTEf ~~ ~~

T~ F5\Ji I~<'j cp1 ~ if IOj g('CI ~oT Xj'CTR et x-rr~ LfCD~ ~ CfQ.lT ~

<:nf~q?T~, ~ ~ Xil"Jr~ ctT 3lliHll Cb('j I q5 X--!T~'<i li i l 11CbIx Cb C(li
mm "S3lT I ~ ~ et ~ ~ '<!ili i l 11CbIx Cb, f.1l:;:j f0 ftJ ('j ~ Ri Cfih11 et
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i) ~ 31fuq) ~ ~ cpp:f ~ crr-R (f)~r~I<'jC'1 c.rrc;q ~ '<!iliilllCblxCb I

ii) 3Tfc'r ('fur TTfu ~ ~ et l"J'C"ll c Cbx ICl et Ri Cfil'i ('j ~ 31TtITfuf ~
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3lCmCf ,<!iCll~1li jOICl«11 ctT ~~, ~ 11iJ>ftrlcl~ elQ.lT ~ $~f?JCb
1T~~T ~ <J: c.rrc;q f.1fi:m ~ ~ -g I 7.lbi ~ ~ °11f0 <fi Gm 2550 fcnm. >rfcl crt
~. <TT ~ ~ TT'<" cpn:f ~ ctT ~ ~ -g I ~ li ("fl 'i f.1l:ITrrr if Pill f?JC1

\")q 1l1l1 et 31 PI R CK1 ~ ~ ~ '<i li il 11CbIx Cf)l·"Cf}T \3 q 1l1l1 ~ "'lll ~ li q ~CfC:lfQ """11cB\J1

cnT 31 f>b 1l1!tll C'1cnA elQ.lT ~a+r ~ cp1 "'ilSC ~ if '41 FcP<:n \Jffill ~ I \fEr. -eft. \fEr.
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fcr::<;rq elQ.lT Cc.fl'<Tcf 8RT ~ ~ I 31(1: ~ ~ °11F0l1'i Cf)T \3 q """I'lll '<ili :IIICbx °I CfQ.lT
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~a+r ~~ (fCp-;:ft<p:- ~CllCblxCb ~ RiCfiI'TIl ~ cpr:f m -g I ~
-x-r=ri'AC{)XUl ~<.rf If "Itrff ~ "Cf}T ~ '<!i«f) x 0 f ~ -g CT6 ~a+r 'CTffi31T ~31T if
RPlcfC'1" m-x ~ VCPR ~ ClIf6 d 5Tm t. fctj <J: ~a+r 'CTRl\i 31ftR1 if c (f) x I(11 ~ I ~a+r
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qrq -cf~f ~Cf} 3nqff ii -{-fT~;qx~·~ crr-R "Q)al(~rc,<~(f)~IPr ~) '<i~f0C1

t.1 Cllgilf~('j <TT fclqcl-\J'fC1 iJTq ~ (~<il~lPiCf} gl~~lPiCf} ~) C11~Cf}1{) _

cp:q ~'CT <=If\3"(\:flc; "Cfx" ~;:Cx~H"Q)al qfr 3lR ~ ~ C1'lC1T t.1 ~~~"Q)al
if Pi ~il ('j \)"'41~ fc1'4 ~a+r TfTTf bffi -g vIT \3C'lTIG cp1 'CTRT31T if ~ -g I <J: ~

~ Tffc1 5fS-Cl c1trm x1 ~"~ t ~31flT \iTICR 10D. ~ x1"c Cf}xId', t. I ~
xrr~.-f elQ.lT '<il1Elld flWf x-JTfi1fjCRUf ~;PiTCT \30F1 ~ t.1 <J: ~q~Cf}lxCb 2800
FcPBt. ~ crt ~. -iJCl)~ \30F1 c.nx ~ ~ I Cf}~ ~ H C'1 c.rrc;q '<i li il 11Cf}Ix Cf}et!
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m"b bfT xi-a+r ~ ellcb I'i Cb .~~ ?~.:r et CRIT CT211 1:ITc..fFr ~ Lp q+TfCf ~ 6 I

CB C'1\!"Cl '{') Lf ~ST et ~ 'l1ifc1Cf> ~ 'i Ifi III f.1er; :1uJT~f.Lf~q&----T CM" ~ 6 I

vii) ~ Wli 4 fl (f) I'N>:- '{-Ifl il A Cb'i 0 I (TCl?--;:fIc$T<-T <rg XSltTr ~~ ~

~\rfT ~ Ricil<f1 Lp ~ 61 ~ ~r if Cffi>T (~sr)Lp ~

31f.1'i<f1'i ~ if ~IFcR1~IIC'113WCj-Cf)TC'1" ~'1F1" ErRT ~ t I 10f.tI.~.tI.
Lfl~ C1T"t'1 if wfi fil1ilACbXOT ~~ if ~ fiEFiCb "Cf)aT ~ % I
31Cj~Df2'lCi ~sr ~~: fitF1Cb-~~ if Lfl=Q fcollT \JiTclT t \if6i <rg 200e Clcfi

'PT mm t I Cf211 f.1'i <f1'i "'(T)q if x=rc:l'1"Cf)~ if 300e Clcfi mLf q gi'l Cil 6 I
7.T5i ~ ~ST QI'{"1flCb'iOI et l£*Ji;F1 ~ if ~ 65°e mLf C1"Cf)'PT 5TCiT %
o~Lffil "ll-g ~~ ~ ErRT ~~q 3f~ f.1qm- '{i l1 ilD CbI 'i Cb "Cf)aTif ~
\J1TC1151 ~ m ~sr f.1q[(f "Cf)aT(0.15 ~ 0.20 fcnm. ~ cpf ~.) ~ t
en ~trr wncret"Cf)RUT ~~ ~ mt I ~ QRC1ct'i et"Cf)RUT~
\3?\J1f ~ ~ ~ f.1'i<f1'i .~ ~~ ~ ~?:IT ~ if 311~llCf)lfl

cWT wncr~ ~ ~ ~ \Jfffi % I ~ 1:fq)R ~ u1tI-u1tI ~Cf)I~~'j
<-T ~ -gT \JlT(f t Cf211 CRIT l 1'1f61 Cf)I~ 31l1a:JTC1?Ci"u-1tT ~31T if ~

. c

-gT \i'fTcfJ 6 I ~ST ~ m fG \11 ~ Cf) -3lClX-2TT~ "Cf)aTif Wr "Cf)«'fT 6 en
q\9T lTTfHCf)f3fT COT~ -xf fcmt&:r ~ 6 I ~Tg-x~ crrc;[T ~sr l£rf\J1'i'i ~
\l1 f.1Cf!c;rcn §:3TT 31Cj~DCi'i"Cf)aT if \ilTC.R" ~ ~Lf if 5°C illLf Lp 0U0T -gT
\jITC'lT 5 i ~sr Lfx ~cn-xuT '>P1fCT ~ 31~CRf RcrTff fi l1il A Cf)'i 0 I ~ et
3R:r cYfl1TI if ~sT CfiT Tj.£-TIfi;i GRAT, ~ "Cf)l1 "Cf)X'iT Cf211 "fia+r J Fcl Cb"lll

f2pllTffl-cfflT "Cf)T31iftf"Cf) ~Lf ~ 41" Cl?X-.-!f~~ 6 I ~ WlTRfr if qrc;:q

~ CfJR et \f-cq ~~ fi fj i lA CblXCbl c.tT 3i1laTf 2.5 '1OTT "Cf)l1 \3?\J1f ~ t I 3iC1:

~g 31l1a1fCl?"(T 3frfQi""Cf)"• Tt 6 I
c

-x1lWfrq,lTcf) c.tT ~a1ctT -d) crtTa:rur et ~ x:rgCfd x~ iJA x:<m~ "{fC1T ErRT

~ f<tfSr ~ ~ll· ~ ~Tf et! \YlT m 6 I ~ f<tfSr <-T ~sr et ~

~. 31r~CA (~Cj?qClre) Cf5T 48 t.i-~ ·ct ffi~ C;PrlclW ftt"'iT t%C1T~ <=i~5rf{ff
CM"ct \ffiT't ~ ~ et 100 Pi. ill. Cf~r ~115j ,:) ~iT ~ ~ ~
3f({'T-31C'1Tf CfffT crtTa=rur CM"c1 % I ij-cp 1FFH .fj ~-rflcp-(f esr if ~

c c-
100 Pi_C'fr. Cf211 ir~~sr c.tT CRIT ~~I\j 1~ 10 1:IRiNCT ~ 3ffw.n (Pi 31-fTx

"'itT -gAT ~ I
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3) ~ <IT ~ EPm C1~ x=lJiilDCf)xOI if om fcnx:r Wl)R ~~ X"~
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8) xiJ:lilDCf)"!or Cffc;cIT cfJ -;:nT-f 6IC1fCt~, ~tT I'lfi«h,,!ol if ~ \3QgCjfjCiI ctT
fcl2riT;:n cfrftf~ I
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~~ X1f'CTRUTqr~T q,1 "¥AT 'q"fl11R ffiX cpf xl~t·fI<ti~Uf \fJffCT ID1{f ~

et ~ CfJ11 Gf6r WTA ctt 311C1~ZlCbd I M~I

00" Ftcp '<°I ~: - ~ et ;;Wliln Cbx°I et ~ X111trflCf5xur~6[ fcR:dR140
~ 175 fcnm. ~ Cf1f ~. -mm ~ I ~ fl~i1nCbxol 3ICf) Cflm ~311 +T ~,
3l~ xi~i1nCbxol ~ ~ ~3lT ~ (f2iT me lR 3lm'r ~ ft~ ~ vIT 175
f$m. m Cf1f ~.~. fl~i"nCbxol' Gf6r ~ 3lm'r xi~i1nCbxor "Ge1d1 ~
CRdr ~ ~ Cf)t9 3l1tn?-= qrc;q, Cf)t9 CfJ11 xi ~ i1n Cbx°I Gf6r lR fl' d1 tj (rH Cb...:J jl·,"'"t.l ..,:')

cpT<f ~ % I fl~i"nCbxol Gf6r +T 3lr+=fc1~R'l-::tClf1=~ ~ "GardT +T 3lR X];tlR

~qmff~1

~ 1TT fG~ flJti .•Ftcp'<°I:- W: fG3lCR-l2TI XFlI"nCbxol C/?I~
ctT \l'ffifr t ~ >r~ 3lCR~ (175 f$m. ~ ~ Cf1f ~.) lR FclX]fO-sd

CRIT 1n~CbI~ ~ ~ ctT wffi1 ~ t I ~ TT: ~ff fcKRor et ~
~ 3lCR~ +T xi ~ i1n Clid ~tf Cf5T TT: xi ~ j1n Clid fu5<:rr \J'lTdT ~ I c:T <TT
3lf$p 3lCR~ ctt xi~i1nCbxol mwm CRIT ln~CbI et ~ 3lTCW lR ~

~C;0=lcrOl ~ ~ ~ ~ I ~ ~nChlxcpl +T ~ tt ~
fG3lCR~ Xi ~ il n cp x °1 1IT \J'lTdT ~ I

~tr 1f CRfT <Pi lIEU q>f ~1fTif:- ~ +T CRIT e{. ~ ~ 3lf$p m lR

xi~ilnCbxOI Cf)f ~ CfJ11 1IT \J'lTdT ~ I 3lf$p CRIT ~ ~ Cf5T fl~i1nClid
m lR \R-rl -;rq f.1fltl CRIT "11~ Cb13lT'cpf ~ afsr' cpf 3lTCW ~ %

\J'lTdT ~ ftp xfRl1 mcR~ +T ~ CRIT l n ~ Cb1311 Cf5T ~ et ~ CfflT
1n ~ CbI 1Rd" 1:J712let frr:rfur et ~ ~ 1Rf2l ~Q;;f ~ 1IT lTIClT ~ I
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~ m ctt ~ ~ \l'ffifr ~ I

flSii.Ftcp'<01 c5 orq q>f Y1fTif:- ~tT CRIT et fllE/c+"1iCb (32De) ~ -w:R
~ FcPm ~ CfTCfl1A lR xi ~ j1n Cbx °I fu5<:rr \l'fT x=rcmn ~ vr6!fcp Xili i1n Cbx°1 et
~ ~ d14~H 500e <TT 3lf$p ~ \J'lTcTI ~ ftR-r lR I'lICliFdCb C'11~q\J1

~ '"\JjI~ ~ 31 f>l?Zll~n C'11IT \J'lTdT ~ I ~ C'11~ q \J1 ~ '"\JjI~~ Cf5T 3llih Zll~n C'1;:r FcP<TI
~ ill <rb ~ ~ ~ et "fJCf +T cpT<f CRdT ~ (f2iT '"iClf.i Md

ln~CbI l:ffil et 3FGX' Vcffi ~ ~ +T ~ 3l4E/crJ1Zl ~ClT~dl ~
Cl)@ ~ I ~ «'R q,j X1s:rr~ (80 ~ 90 1'Ifc1~ld) IDL('f CflR et ~
~ illLT 60 \9- 70De ~ I ~ CRIT ~ ~tf et x-IBj1nCbxol et ~ 3lf$p

~ ctt x.f~fc1~ -01@ ~ I <rb ~xi~~ ~ ~ \J"~'q~nqlR ~fifd

CRIT 1rl~CbI "CfX(flR CfJ11mtR ~ M~I 3lf$pr150=lcroT <rb ~ ftp
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wffi1 "EICcft ~ I
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q{iT 'rfR1q')T3IT "<tt -x-ffi<:rr G2-TTC[C1 x-rm31IH-~ if ~ 6f.T xr mcft % \IlT WPm cp'j
31fSrCb T-JT5IT if q '! Ir~Fct ('I Cf)@ % er fu ('I x I('11% I

~ l1(YXFf ~~GT:-- ~lllTm-'l1Cf) -xt)Q' if xf.,-M)~ ~tT Cbl B~;:;T x~ ;:ffiT'~ \Jl~

(HIT 1-mrT<fctr xr ~ l"JM"H R{l.f@ crcm ~ 1

Cf>-~ "(A1q:--- x~jl::jTlfl~G ~t.T ~ '\Jr=R ctT ~~ ~ mcft ~ G~n cp1=f \JWR. ctT
31lq~l1Cf"il ~ % I ~ q)l ~ CFJTCf cp1=f G2-TT~ :!(Yl111l"J10T ~ {flcfT ~ 'I
~ST ctJr 175 RPm./-wrt"ciJ ~ ~ LT'[ "fR~ ~ xr ~ ~ CFJTCf
if 50% GC{) CB1iI 31T \illcft % I ~ CFJTCf LT'[ xi l"Ji l A Cf)'! 01 et ~ w-ncr CP,T~
-cf)fx Of -CffITrnf~fCj-il31T ctT x::j~ if' ~'f~ % \JlT ~gr >'i Cf)l1\JlTx ~31r cor m ~~
~ ! 31flS"JIJACb('l ztT if crnr Tilfc1cnr311 LT'[ c;rrft 2% ~ c5t rr;:;r;::rr if xiS"JiJACb('l. c. 1:\ ~'III C.

~T ctI 25% ~ crm Jll ~ Cbi ~ f.1TITuT if w1rT m \JlTCt! ~ ~

mOll S"J'("Clf') q ~t.T WiT 'QTcR~ if ctxiR X"lRflT if C{i<ir 3lB fr '~ Cf'i1CI' ere
\Jj nn % I x-jS"Ji J ~ Clt(1 ~t.T ii fcrui~ Cfffl 'l~TC!' 1:RCf 'f.11"Jfur if ~ LT'[ cR\t=r
q)l ~" CP-xdT % I 3lC1:'3 cq 1~ -1 ~ crm cR\t=r cfi xn~' ~ if ~ \JfTill ~ G~ .
~~ ,cg if cp1=f gm mfrr -gl"Cfi % I

~fill:- ~ 3ffl42TI xi'i jlACbx 01 ~FmT ~ ~ ~r % 1<:f§' \NI1f crm ~
m cfl CDTXOT~ % \IlT ~ f.1fi:rn crm ~CDT 1:RCf cfi 3WR-f if ~ cfi "Cb"RUf 55
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~ ~ I ~ CRlT l n fti CbI fli;:;:r xgcft ~ I ~ ~cr Cf5Trg "{fj ~ [I '<ili il fl Cb"{°I fcnm
\i'fT"ill ~ en CRlT ~ :r~~.\JllCT ~ CTm ~[l11dl t:jC \i'ff(fr ~ I CRllll'lftiCbl311 Cf5T

j-vtpICb'iul, ~[l11\11 Cf5T~lT {PiljYld'l ~ t ~cr if CRlT ctT ~ ~, ~
'ii li il fl Cb'i UT ~ CT~I "q)lf "'R1iTrfl-cp-xur -crr;r CRlT ~DT if -q~Tcfr "fllT ~ ~

~ ~ CTm ~[l11cil %Tffi ~ I ~ST cm-"#r ClTlT(lCf) LI\~dlrqd ~ ftR:r LR mtr.=r
Rl ElFe:d -g-f \JfT?:T, Lffil .~ cm-crcrcfr ~ I 31cf: CRlT l n fti Cb1311 ~ ~ Cb?/I Cb'i 0 1 TT

if ~ ~ ~tT ~T 6fGITdT ~ I

iii) "ffJfi~CT ~U ~ ~~ Cf)~;:mfm m Cf)~lll

~ / f.1uf4) Cf)"! U I ~ ~ t4>rc: '1:- {-Pi il fl Cfld ~sT "#r ~ tKTci frrifuT
if w:IT<T FcPm \.i'fRTT~ ttR5 ~ c5r 3iTCl~ [I CbdT 1?ren Cf)~- Cf)~ ~ ~sT Cf)T

{<t) <"G1 m \i'fT"ill ~ I <.rg TT 31lftrCb ~ ~ flli il fl Cfld ~cr if trtt mtr.=r ft~
~ ~1Cf ~ XlT~ tT ~ f.1lifuT if -c[Cb 31cmCf ~ ~ if fiic;rrit "\JfR ~ -;:p:fq)

Cf5T-m ~ LR W1TcT ~ ~ I

~~ l!~<tCf),,!UI 1f CRlT <PI ~-q: 1J~:- flliilflCfld ~ST ~ CRlT Cf5T
LJ:~CfCf)'iUI~ ~ ~ I <:1ft ~sT cm- flllil~[I «l"ICfld ~ (175 fcDm. /Wfr.) LR
xiliilflCfld FcPm <nil ~ en CRlT Cf5T -c[Cb ligfClL[OI ~ (50 ~ 90%) ~
LJ:~CfCf)'iUI~ ~ ~ ~sT if xg \ilTdT ~ 1 31flliilflCfld ~ fiCiltj\ij1Cb qRollli ~
~ t I CZlClfl ,II~Cb ~ST ~ ~ ~ flli jl fl Cfld ~ST ~ CRlT ctT Tt mfi:<l ~
flli flll ~ I ~ ~ fcmur;=r \3 q 'i 1<f1 ~ 6f'Gr ~ CJTf1rfr ~ if ~ ~sT if
flliilflCflCi ~ST ~ ~1{f ~ if mm ~ I ~ et ~ x=iill(Yi1 et ~ ~

~ et ~ST ~ CRlT qfr LJ:~CfCf)'i °1 311Cl~[I Cb 5Tc=rr ~ I

~ ~ "Cf)T~UT:- '<il"iilflCflCi ~ST qfr x-rc=rg LR ~ ~ <:IT~~ 11cYf
("fCb"l1) Cf5T~'CR ~RT 3ITY#rCbRCfi ~ ~ I ~-Cf)~ Xi'liTflc{fCl ~ST if CRlT
Cf5Tx=rc=rg1R ~I ~ if ~ ir.-n fcn 1:1T5l"~ ~ if ~ c5r CRLf) ~ Cf5T
"\TCfi-f{t:fl ~ RGTt cr~ (Yj..-'r CTf ~,~ ~ cmrr \i'fT"ill ~ I ~ if ~
~ ~ ~ CfiRCbT "dRr flliilflCbI'iCb qrc;q Cf5T~~, ~ flliil\'lCb'iUI
CIT6I, ~ ~ 6A-;orr, -q-fi-~ C1lf.i "(PI ~ "{-fq)]~ CTm xi li il fl Cb'iUTc5r
~ 31CR~ if ~ ~ ~ST CBT xi li il fl CJ')'I!°1 "1" ir=rr qil"XCJ')~ ~ I

G&HJc "Cf)TUflRT:- x=rliT~ ~ST if W{IJf \3q'il<f1 Ci(Yi9c Cf5T~ ~ -c[Cb

T]~ ~ -g I "<:1"6" -q,""1-11l1T[I: ~ crC:-T0T "dRr "(PI"[!" cnT~rcp1311, ~ "(Pl

\JflFlT CTm flli Ilfl CJ')'i°1 et ~ mtJ.:l ~ 31ft~ ~ CJ')'i 0 1 ~ C!JRUlT ~ mm ~
~ x-ISOIllflCJ')>(or'-[ct frP:l~DT, ~ et \il11lCT cnT ~q:uT xm (fCf) Cfil1
CBXill ~ I CTm x-JlitrflCf)XU1 ~ ~ ~ -q,-.:lI cnT ~ ~ ~ ~ I

smr ~:- ~ <T~~ ~ ~ ~ en -m xiSOlilflCflCi~ST if ~ ~
CfiT 6f-f.::rT, ~q Cf5f0•.n~ ~ ~ ~ I ~ CfJ1fI et c;T ~1Cf CfiRU1T if
x=r=rt~ ~sT ~ ~ fSc1R if MT CfiT flli 1~ ~I m ~ fi x"<f)'I!0 r ~ ~ ~ST if
MT Cf5Tflli il fl CflCl ~ t mtrflc.n{lJf et "fl11[l ~ST ~ 'i ~ 'i ~ 1Cl mfSr if XjSTR ~

~ ~ flli flll cnT ~(l<:lT ~cmT un ~ ~ I

"ffiril"f)cffo ~u -q l"FU -~-tfl ~i:- ~Cl ~ST x~ 'r.:sT ~m\
~Cfi "ll5c'Cf~ Cf5T1T"xl;:r~ 1T.:tT ~ ttm Cfl-m -Cfi-m tcfr~X1, ~Fc <:IT56
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~Rk Me. \S 'T.-tT" m Cl%T \iffiTI t I <:rg Ti.-tTCP <jcro ~ ~ ~ ::fffi
X1~~C1 SH <ltfTrcn ~~n 'lq-~ ~T-;:fr;:T et 3lTCt~Tet CB"RUT
R1 Cl?RiCi Nm t I "'ti"'i &11~ c 'T.£T" et ~ \1ITff~mi -greY ~ I 'til1 il~CJt Ci ~tT ctJ
~ 'T.£T fctc.nm et ~ fi ~~'i~~&1Cil Cf)f. ~rq ClJT'tUT 'ti 11i l A cb't 0 1 ~ .~
mm. ~ IN WPm Cf)f ~ t I 'ti 11il~ C{5('f ?~T "~ 'T.-tT CfJ1ft" fctc.nm

c ~ c

et ~ ~ft bRfI t I ~ ~ ClJT'tUT ~ cmT -rTll'rF.:, f8>:r.:'JC{5=1~ Cf)f frr:rtur
t fux:ffi \3~'ZC{5 sTTTI ~ ~ ('f2lT c;IT-g Cf)f CijC{5'ZOI fIT \iffiTI t I ~ sTTTI
~tT III ft1C{51 ctJ ~ ~ -B 3lfucp ~ -m-ctt t I ~ cmT 3lfucp ~ 3lPF1T et
~ ~T ~ -45T Cf511 ~ tl

,f 1) ~ST -B ~ cmT ctJ ~ 'til1ilAC{5'Zol ~1ffilT IN R1q~Ci ~ cmT ~ t7
It

,.

3 ) ~ cmT ~ ~sT et 'ti 11il AC{5'Z0 1 et ~ ~e-TfCf[Cl \3 c;ijCil q ctJ ~ cmT
ctJ \Jffifr t I
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8) wiiJ~CliC1 ~ST xf cmT Cffr Tl: ~ ~ ~sT ~\(i"'(:ct>'(ol ~-r<T?f -$'r ~q?

G"amT cm- fcRl WDR w:rrfcKr ~ t?
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6.4 ttl'!I~1
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~ST 10P "31T<rc1-~--c:rrc:x" ~SiC'fl'i t ~ cmT JnfcqC$l~ ~~ST Cffr x=rC1C1
mcR~ if ~ Ln~l \JllCfTt 1 ~ S;ST cmT cnr ~ ~ ~ST n q)l1 bTm t I
3iC'f: <rg 0JLR cm- '3cr;1 "d"m ~ST et) x=rc=rb 'R ~ 'R"C1" ~ Cffr ~ ICJt fd C$ ~
~ t i ~ ~ cfl x=f<1fSTA cfl ~ ~ST cm- ~ ""1IHC$ ~ ~ \JfTC11
-~ ~ x~T cpgci 61 x=r.,il~C$'(OI if ~ST cm- 60 n 70°C crrq 'R -.-pt

~ 10P ~ tr Tm ftR n ~ ~ cfl m~ ~ClIf%C1 it \i'ffilT t I \i'l5i.

X1T~, "ETl'fDT,~"'(1Jl, Cj?W~.:r "d"m 3ITEITC1"31"lft ntR.n31T E;TX"T CRiT ll'l f0i C$131T
cnr ~ ctT ntR.n [[I xT ClTffi q)l1 ~ ~ -mrtr aBr "d"m x=mm if ~ it \JfRfr

t 1 ~ if In 'J&T 31Cf<:jCf iffi 61 (i) ~ Lf1=q "d"m (ii) x=r+iiJ~C$I'(C$
crrc;q 1 "'i<fr fcrc.nfim xi Sii J~ C$'( 0 I C1C$'11 Rh ""11"if Xia+1 ~ q"lC$'( 0 I \Jff ~ Cffr m
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cTm31T q5 ~ q5 RiCGh1 t:R 3lTCTTfu:r t ~ ~1 Xla+r ~cf)Cfixol ~ ~

~ t:R cor<t qmn ~ erm fF"lilACfixol ~, ~ <:IT ~3fC.R~ w"lilACfixol erm
W!llAwxol Cff11 ~ ~ x=t w-Trfctcl m-m ~ 1 f"lliilACbxol ~t[ q5 ~
~ xlf"ll [IPICfi TTI ~ ~ ~, cmT Ti'tftrCfiT ~ Wro.l, ~,
~[lHdl erm cpt ~ cth wnfcrnqmn ~'I f"lJiil~~d !it[ x=t ~TC1 ~
X1lffm31T '-B "~ Fck ~ ~ \S lI.£T" ~ q5 fcrCfirfl q5 fBc; ~t[ et! xi ~ ~ 'i~D (YId 1

%RT~I

6.5 ~1~IClclT
~(>Cblg(YI cRte=rur ~cT cnr ~ Cj lflCfix 01 m -B
fcn<:rr \JllCff ~ 1 ~ (>Cb1g (YI x~ cnr ~
~ (>CbIg (YI et! f.1it-qer x"il~ d 1 t:R ~t[ et! ~mm x=t

~ 1 <:f6 \31SI1T q5 ~ ~ ctT Cb1(YII~ --s", ~mm et!
l:jTq t 1

<:f6 fcnx:fi ~ q5 Xl~ et! C'R'(YI" fcl (YI[I'i -B
31 Ri [I fi1 d ~ Cl?T ~ ~ 1 <:rg';:wr Cl 'iftl Fc1
~ $11Ri Cfi ~ ~ q5 ;:wr q5 3l1tTR t:R ~ Ti<TI

t ft1'151~ ~~ <:f6 ~ 1927 -B LJRt -B ~
CRftlfcl fuJ':r31T -B ~ m 1 ~ ~ ~

cnr ~ ~ ~ q5 x-rT2T-x-rT2T <:f6 C'R'(YI" q5
~31T"$I ~ TJfc1 xf ~ ~ ~ 1 ~1\3?Pl[I'i
~ 0.001 fii1iI. ~ q5 cnuIT if ~ \JlT ~ t 1

ct5 fcl2 ~ H C'R'(YI"-B CfTITTcFr ~ cnT ~ blcTI ~ 1

<:ffi C'R'(YI"-B Cl:>if ~ q5 Cf)RUf ~ ~ 1 \Jf"6r C'R'(YI"

q5 ~ cnr ~ C'R'(YI"q5 CfTITT~ xf Cf)<l m \JllCff

~ err ClXc1 TT3-;:n~ ~ ~ iTfr ~ ~ \ilT

C'R'(YI"-B ~(YI~(YI1' <:IT ctfcliT ~ ~ 1

~ ~ Cbl (YI1--s"1 Fc1(YI[1"1 m-m ~ ~ ~
~nq{~nClXct Xilq -B trrfr \Yfrct'! ~ 1 ~cT ~Cf)

"3TfT.f(YI"-~ cnv" ~F. ~ I

~ 31t1iJ;j-m: ~ cnT ~ {Cf)~ 'i ~

-m-2:-t9R: lfCtCR1 frr"IiUf xf ~ \ilT C'R'(YI"~CT 't:RTm

et! ~ 6fc:rr er Ticn Cl:>crCf)~ ~ 1

<:f6 f"IJi i l A Cfi1'< -.;, cnr ~ 3TCf<TCT~ 1 <:rg ~ Xla+r
m blcTI ~ fur-m=r ~cT ~d 116r.=r 1rcll-g q5 Xill1 -B
Ri Cfi(YId 1 ~ 1 Il-g \)<=--oq 3-lCRTcT "$I ~m \30=Fl

qmn ~ erm ~T&1 {i cD \S 'i q5 x-rT2T xi [11\Jl 'i, ~

~B fTRrcrccrm 3lTEITcr 311ft ~ &"ffi cmT
cnuIT Cf)) ~ CW-TI\YlCfiT ~ if ~ ~ ~ 1
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<:r5 \:R ~<'\J11~SOJ'j q)f ~ -6 \JlT CffiT cnT ~
~ Cf~ fTl (Ylxi '<I (Yl if fcr1cm m ~I (Yl1~ q ft1 \J1

~~ ~ ~ ~sr if ~ ~ ~ Cf~ \3DI1T
~. (Yl1~q\J1 '<i1~wI~lq ~31T~ xi~I~~Ci
f$<)~ ~I

~ ~ ~ 7JCfC1" ~31T q)f % ~ 5 ~
4?lflbl'<'<i ~ Cf~ cD 'lFl-~ ~mHflCf)IJ'i .
~ "Cfl<ft \ifTC'h -6 I ~ ~x ~ ~ ~
Cf~ ~ ~ ~ gl~~ICf)IJ'i ~31T ~
CJ?RUT ~ >fCPR ~ 4?1 flbl fc;j fq;g ~ ~ 5 I

~sr CffiT if lj&l CffiT ~ 1~ fTl (Yfi '<1~;g ~ 5 \JlT

~ ~ ~ Cf~ fTl(Yl'<i'<I(Yl ~ ~'&'<~<tl ~

~ ~m ~I ~ fum ~ B ~ CffiTq)f
2% ~ q?li 4?lx"<f>lfc;jfq;g, ;g1~fTc;j'RI~;g Cf~ Cf)\I~x~l(Yl

ffi ~ I ~sr CRlT l n fc;j Cf)1 ~ B 4?1 x:qjl fc;j rq ;g
~ l1l?IT B fi1c;rc:rr -6 I

~ C'1~ ~ <:r5 cD 1::1<D2TI q)f f1i.sJ.TUT ~ ~ ~ ~ B '1tR
~ B fcr1cm er ~ ::;rc1 ~ I f.'1(YlRF'I, Cf)1(Yl1~;g

Cf~ fcl(Yl<F1 ~ ~ ~ 5 I f.'1(Yll=cil'i ~ Cf)OT'
Cf)I(Yl1~;g <:IT fcl(Yl<l 'i ~ CflUlT ~ ~ ffi ~ I ~

"'<i~ B ~ ~ ~ Cf~ ~ cnT * 3Tfm
~ ~ ~ \JfT w.DclT -6 I ~ f.'1(Yll=cil'i ~ x-r:p::f

~ ~ ~~ 3TCRm B xm ~ en ~ "Cf)"Uf
31CT~ 51 ~ -6 I

~ ~ t ~ d I <:r5 0f ~ ~ B 31cRTsT fITCiT 5 I <:r5 ~
fctm Cffif 1::1<Dci ~ oRr 1::1<Dci ~ ~ ~ mer <:IT

Cffif ~ Cffif 'R ~ ~ mer ~ 51 ~<lI'iCiI
~ 1ft Cffif CBT Q Cl 1f%Ci fu~ sWfr Cf~
dm-tmT31T ~ +1S<:j" B ~ cor<f~ ~ x=rft Cffif

Cfm <'Ri ~ 3fW CfCf)" ~<l H Cil ~ ~ I
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~ \m'R ~ f.1l=<ifti ~ <1 ~3D q)f '{i li 1~ ~ 1 -gA-r ~ I

ifl\';f y~ 1

1) ~ ~ ~ 3Hi li i l D Cfl<1 ~'CT ~ CR:1T l n ftictl 13D q)f WR ~ cfi 3TltTR q)f

cruR CI?RT ~"I ~ fcp ~tT CR:1Tq)f tA(q, ~ ~'CT c:fi tA(q ~ Cf5l1 -glen
~ efT ~T c:fi ~ c:fi ~ CR:1T III ftictl 1~, crrm Cl~ ~ LR 3Tltnfu:r TTfc1
~ ~ LR ~ ~ LRCl q)f frrITur CRCfT ~ I

2) '{iliilDCfl<1 ~'CT % ~tT ~ ~ ~ ctrr ~ \3qilIR<1 FcPm <n:!T m fcp ~
~~ CR:1T lnftictll~ \R1 x-<1X C'fCP fC1,(5i~<1 m \J["fir ~ ~tT cm- 48
~ C'fCPfi~ 3lCR~ ~ ~ ~ LR w'TB LRCl 1:~lllil'< ~ ~ Cl~ ~
crcrri ~ (946 fii.c;ft.)(<:IT ~ ~ c:fi fcRfr m~~ ~) ~
~ LRCl c:fi 100 fii.c;ft. ~ ~ ~~ CR:1T HR1~I<1 Cl~ ~ ~T cm- ~

>rCPR ~ fi1f® ~ \3 q '<1'"Ci ~ CR:1T \:IR1~I <1 ~ 10% ~ 3lfQcp q)f 3R'R
1" bT I

3) \Jfq ~tT '{i li i l D ctl 1'<ctl crrc;q ~ ~ CIT6f LR dtr TTfc1 ~ f.1 ctl (YI<11 ~ efT ~
Cl~ '{i li i l Dctl 1'<ctl crrc;q cM om ~ c:fi ~ CR:1T l n fti ctl 13D ~ ~ f>n<:rr
~ ~ I <Tb ClR~ ~ ~ w:nq c:fi Cl)RUT om CR:1T l M~ ctl 1~ ~ ~

<1Ct1~illq fC1{Cj~<1 bT \illCfr ~ I ~ Cl~ ~ LR·~ 'CTRT3D cM TTfc1 ~
fiin:rm c:fi Cl)RUT ~ f>n<:rr ~ <fi CR:1T l n fti ctl 1~ fC1{Cj~ <1 Ncfr ~ I

4) ~'CT '{iliilDctll,<ctl crrc;q if wro ~ 51 dtr TTfc1 ~ ~ ~ I <1Ct1~illq ~

51 % ~ 3Jl(ff ~ efTCIT6f ~ ~ ffircrc Ncfr ~ Cl~ <:ffi CIT6f ~
~ FTI'<1ClC ~ mcR~ c:fi qr:q CIT6f ~ <fi Cf5l1 ~ C'fCP bT \JITill ~ I
~ ~'CT ~ {SI'I6ctl'<01 ($fC12~1'i) c:fi Cl)RUT t9T2-t9T2 qr:q ~ f.1f1'fCl ~
~ I ~ 51 CIT6f ~{f ~ t <) qr:q ~ \Jfffi ~ I Cl~ 3ITEl1Cl m "\3C'CFf
m ~ I 3ITEl1Cl ~ c:fi WR ~ ~ ~ ~ CR:1T l n fti ctl 13D q)f fC1{Cj'51

bTcn ~ I

5) '{iliilDctl,<OI cM f>n<:rr cM fC1~il11 ~ ~ ~ ff1CfiI'"Ci ~ \fCt ~
~ll1Rll <:IT {f1~P;Sll, ~CRiC(Yjlr:sll, '{"qc'l~ill / ~lcRll TTfc1 ~ cfc& Cl~ ~

(~'{:flfti~~11 er ~'{:flfti~) Cl~ {SI16,<OI ($fC12~11) ~ I

6) fC1{<bl(YII~\T'5 ~tT,'{iliilDCfl<1 CR:1T 3HiliilDCfld CR:1T lrlftictll3D c:fi "ill2T ~

~ ~ ~ ~ cM 3ffi" WR ~ ~ I ~ W'C <2llql'll ~ <];UT
q)f 5)flq 11111 311A Cf5l1 CR:1T<JCFd"~'CT ~ EH Iq 1 Cl~ ~ ~ ~ c:fi ~
m~Cl~~3Dcm-~~1

7) '{i li i l D ctl I'<ctl "Ql=Cfcftrr ~ "illCl ~ CJT(YIT'Cl1 I(li ctl fcR.QWR (~
~N'(i~"C) "Ql=Cf~ I <) ~ ~ >rCPR C¥f ~ ~ <) ~ctl'{il,< CIT6f ~
~ c:fi ~"(YI<1 ~ ~ ~ ~I
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8) fPi ilfl CbI'Iq') ql=qlf 'FlIli I<"lI ~ If 3lR ~ CfT(>Cffi. <TT~ ~ ~

~ I-q-qc; ~\J1I~<1 Cf)T~.~ ~ -mm~ I C'fmxfrc lR~ ~

mrr t I ~ ~I:l et .~ \3 q ~Cfdt I -~ ~ CfT(>CfIf CfT(>Cf~ et X1T~ mer
~ a1?r -mm t I <T5 ~ ~'C'fm\j.l·~ ~ et ~ ~ mt q)UT
'41<l '\J1'TCf ~, ~ \3q~Cfd t I

9) ql=q ~ ~ ~ Cf)T ~'mm t ~ ~ 'flWr. ftTr ~ ~
~cl Cf)T ~ mm t I xi li jlfl CbIXCb CfT(>Cf~ 'fm<l, ~ fii~ ~
x~(>jI~C Cf)T ~ mm t I -~ XiliilflCblxCf)l et CfT(>Cf'41 ~ ~cl
~ ellfC<1 (j;l6,M;s <TT cM~CNi et ~ m ~ I

10) >f2l+f ~ \(iliilflCbxUI et-~, ~ CfffT lnftiCbI lRCl f.1fflcT 6TcfI t I
mtI-1, ~: 'flWr iWR~ If ~ cRlR ~ Cf'Jl<f et ~ >r<JCffi 6TcfI
t I <1ClPI ~(j lRCl # cRlR flRt;r et ~ et 'Cf)'RUf CfffT l 1'1 fti CbI ~ ~

~ t vIT ~ ~ cn'1 >fCJfd~ t I cp1f ~ (>f2l+f 31cR~ Cf)T20%)
lR fS31cR~XiliilflCbxul ~ ~ coT ~ t C'fm x~ ~liRi1 f.1fflcT
q)'\('Cff t I
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~~ftill et ~ fct@ ~ ~ fER eBr et f.1cllilCflxOI et ~ 3000e mer
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/15 ~"dT4" ~ ~ t ~ ~ ~
~ ~ ID ~ ~ I ?:ffi ~tr ~ tTT<) \rfR ~ \3GIT
31clXT~:tI ~a+r ~ ~~ cpT~ {;[frftT (f~n

~ c~~"!cg(Yj~Ri,{i cm- ~ m et ~
3lICl~~CI? '"'11dJi ~ (f2lT CfTL1et ~ LR 3l1tnfuT

~I

IDtr.,- Cl?T q cc I~\S <IT 3J+fRT ~ ~ Fcl t1 c'1 cm- \j d>lRd

m ~ ~'U1I~+i'i ~ ~ ~ '41 ~'U1I~li !>l'd~~\J1
Cl?gC'lldl t I lllre~Rl1\J1 ~ ~ !>l1<{fdCl? ~ ~ ~ t
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Pi c>1fR1Cl ~ ~ <:ITClc>18>C \JlT ('RC1 "4 Cl)1c>1I~;§1 <:IT

~ R{SII<'1c ~m6'1
Cf5RCP 10 &m D-lfR "4l1RcfcR et ~ 3l1<'1!;1G1Cb(fftf

qR<'1ct'i ctT ~ ctT ~ r- lfR Cbgc>1IC1~ -5-

<T5 l0P ~ <jCfn YcDcl- t ~, ~sr «tJ "G 'i et TT
CITc>1T~~I~li -5-1 <T5 xi H I;:>[jClGlI ~.frr:!tuT "4 ~
fWm \YffiTI -5- 1 ~ ~Sf1:TR ~ ~ met ~
(3l'!li I\Jili) ~ ~ fc.n<:rr \iffdT -5- 1

:• ~.et ~a:r \361c>1iCb ~ LR Cllq<g)Cfd ~ cn1 ~
CfT1I1 rmm 6' 1

<:ffi ~sr "4 \jqft~ ~ ~a+T ~3lT (<'1'i {qfd Cb
cp')~ICbI '<IT ~) cn1 ~ ~ <:IT ~ et ~
m ctT ~ -5-('fffcp ~sr cn1 ~ ~I Cl'i fc1tA ~3lT "4
~ ~ CfCP ~ fc.n<:rr \JfT x-rc# 1

~ ~: ~ qlC'1~§~c>1 ~ ~ -5- \JlT "'CfR

F?iCl)1uftGl ~ ~ ~ m Cf2-lT ~ ~ cfR ~
-m LR ~ m 1 <:ffi l0P ~xlfli\S ctT ~ ~ ten
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tUEf 11~ 2

1) ~~oiTo <&tT~ 31f~m<:r: \:rff \R'CllG ~ ~ "\JlT~ ~ -X=rffintcrT5 ~ 125°C (fllT
"tR cpl1 ~ cpl1 2~o ('fCI? 111f ~, ~ x:<rR~tcP ~3IT ~
f.1\JlJii)lifid ~ ~ ~ fcpm l"]<:l1m 1 ~ ~ ~~oiTo <&tT Cf5T 140°C (fllT

"tR 2 ~ ~ ~ \3S!"ilIRd fcpm \JlTclT ~ 1

2) ~ Cf5T Booe (fllT ~ ~ qx 111f -m ~ ~ ~~ ~
~ iTo R-c<1 '(I~ s{iftpC'1xi ~ <'ffC ~ c#t GX ~ :rrrr ~ \JlTCfi ~ 1 ~ ~

~IGJf.1'JI ~ ~ \3C'd"!C;I41l>1Fc1f>b<11 <:IT~ ~ m cpl1l=fE:IT ~ ~ ~ 1

3ffi: 130°C (fllT ~ ~ 111f -m"tR ~ <'ffC ~ c#t GX ~"d"2TT

\R'CllG c#t 3ffi:m :J)°IClC'd1 ~ qRClct1 4\1dJi mm ~ 1

3) ~ ~ 1:fT<fi ~ CIl"ill ~Ddll9J 1 \J1C'1ClI~ ~ q 1x1{) ifi d <&tr ~ ~, q R Clg 1
"d"2TTfc1q ° 11 ~ l>I~D d 1 c#t 311Cl~ <1Cl?d 1 mctT ~ "\JlTf.1 <1f~ld "f)q ~ fcrqc=r ~

~ 6IltIT ~ "CJ?RUT :t~Cl?C'1 ~ 1 ~~oiTo ~ \3CGIC;1 GRT ~. ~ Cf5T ~
fcpm \ifT XiCf)ffi ~ 1 ~ \3 CG1c;'j Cf5T \J'l x-ewIT "tR '4T ~ \ifT XiCf)ffi ~ \if5i
~~~5Tdr~1

4) ~~oiTo c#t ~al "l>ICf)R ~ ~ Cf5T 31Fc1~D\;:jdl ~ 111f (1 ~ ~ 140°C
('fCI?) ~ t cnfcn \R'CllG ~ 31mcr m 4\1dJi ~ "d"2TTXTI21 1ft 3lICR:f!\J11

"d"2TTClItLjl Fc1 <:t~fTi<:fil ~ f.1 Cl?C'1~ ~ x:crrG ~ -xJSfTX mm ~ "d"2TT~ ~ ~

3l1CRil\J11 tx ~ mm ~ 1

5) ~al"l>lCf)R ~ c#t c;rrTcf, ~al >rCl?R ~ ~ -c;T:rrrr 5Tdr ~ 1\iWf er
fcrqc=r ~ ~ ~ ~ "CJ?RUT~ "tR "!>Ifcl ~ l>Ixi x"45"!01 c;rrTcf ~

~I

..

6) \3"6il d 1q l>Ixi
o

x"45"!° I, ~ 311m R Cl? Gm ~ C"f>«TI ~ 1 3ffi: \if5i ~ c$l
"\3U1T fc1f.1Ji <1Cl? wWr ~ ~ t. qgt "\3U1T ~ 11GT~ ~ ~
11~~C'1 "'(6R <:r, \3q"ilIRci ~ "'(6R ~ ~ ~~xiq)c wWr ~ t 1

7) --'~~.I4Td" ~-~ 1C'11c;1"! "\3U1T fc1f.1Ji<1Cl? ~ ~ 5TIf t, ~~~xiq)c

.- c#t 3!1f.~jf~ I...~ .~ "d"2TT~ 31lrn RCl? Gm Cf5T ~ CfiX ~ t 1
~ ~ 31ICl~~Cl?dl Cf)T90% ('fCI? ~4\J111 ~ ~ 1 ~ ~ coal ~
~ <:IT ~ xi Ji i J nCl?"!° 1 crrc;q "d"2TTf.1 \JlJil Cl?"!° 1 coaT ~ ~ ~ Gm -qJ:q"

x~ ~ xiIJiI<xlXiJiiJnCl?I"!Cl? Cf)T wWr ~ ~ 1 3ffi: <:rg ~
31~fCCCl? xiJiiJnCl?I"!Cl? c#t 31ICl~l(Cl?dl.~_~ "f)q ~ ~ ~ ~ 1

8) ~o~o~o~o ~ i!Sl=rfiC'11t ~ ~ QRClct1 afJ1ill cpl1 5Tdr ~ 13ffi:
<:rg ~ ~ 11GTm ~ ~~oiTo °l>lxix"45"!ol ~ ~ wWr fcpm \JlTclT ~"\JlT
~ ~ l>IOII·ft1~r~-l;lxix"45Rd ~. fcpm \ifT XiCf)ffi ~ 1

9) ~ crrq ~ ,*.:w:m ~ mtR Cf)T fc1ifi Fc1Cl?XUTm tmn ~ "d"2TT~
3lJcl?R ~ -,~ ~ t 1 fc1ifiFc1ifid-'~,~ ~ ~ XTI21 f>!R:rr ~
~ 3lTCPR ~ t I. <1 ~ ~ Cf)T Q"!IClct1 ~ t 3tR ~ ~
~~tl
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10) ~ ~ dflT ~ et ~ et ~ ~ frrflt=r ~ ~<OlI'iCiI-B ~ mrrr
"~" if)i5C'lICiI ~ I ~ ~ q)RUf ~ \Ju:rT ~ !;M?;~\J1
~ ~ q?T31qEjc'i (f~ ~ q wrrrr ctT ffi:;<OlI{Gf)q.~ ~

qRClct'i ~ I

11) ~.~ dflT \3lfClR coT ~. ~ CfTC'1T~ ~ C'l1~q\J1 ~'\Jilt~
~ 'BPT ~ ftn<n ~ ~ (f~ ~~.iT. ~tf et ~ et ~ ~ ~
1ftIr1 ~ CRfr<:r 3J1=C'1"~ ~ ~ I 31ff:~ 3J1=C'1"Rl~lt'j Ci: ~c ItRif)

~ ~ 31q1Cllff ~ ~ ~ WPR et fcpirp (f~ ~~I~'5 ~
~ '\liT ~ -B 311Cf'!:f1~ Ci Rl~ CiCi Rlif) Ri Ci CRCfi ~ I .

fITq q~ 3

1) ~ et ~x+el?xol ~ x:jw~ol ~ ~ S1Z f.i\ilsfl~Ci ~ ~ ~
f.1cllil~Ci ~ -B x=<tR~ ClICiIClxOI-B ~ ~cr ~ (f~ ~ ~
~ ~ ctT f.1~'ilCiI C(J~ 31\(~Rcif) ~cBrtlll cp-gc1fC1T~ I .

2) ~ ctT ~ ~ ~ ~' qc;f <TT ~ et CflUlT et ~ fu-q ~ et
q)RUf RlRHOI ~ 6fif ~ ~ I

j) ~cBrtlll LRT2T '\liT ~ dflT ~ ft.QR ~ ~ cml \Bet f.1clli"lif)xol et
~ 3wiHltft1ll RlR1?xol ~ \ifr.-fcRuT ~ cm ~ I 7:ffi 3lftr ~
dflT ~xi f<f)R Ci ~ et fctgc;r ~ cBft1ll et ~ ~ -0-6iTCf<:r ~cBft1ll
-B ~ ~ crrc;lT 011Rc:if) ~~~c et 1fT ~,tli"lif)xol et ~ 3liWl?
\jq14C1 ~ I

4) ant.~.~. ctT 31ICl~<Olif)Ciljxilx ~ ~ fcn<) In) 3Tfc'r~ dflT ~tf -B
~ i5lt~l\J1'i ~lCf'!ilt'5 ctT l1T?IT100 tTt.tTt. 6TT.~ ~ ~ 6T;:ft ~
(f~ 24 ~ '6Il'G 7:ffi 1 tTt.tTt.6TT. Clcl?t:IC \JfG'ft "ElTfi~ I 31\(~Rcif) ~cBft1ll bIC1

-B i5lt~I\J1'i ~lCf'!ilt'5 ClICiIClxOIxil~CiI 1 tTt.1p1 .. ~ ~ .;:ffit 6T;:ft ~ I

5) ~~, ~ (f~ ~ ~qRCli5'i -B ~Cf) "{.Q.TR ~ ~ ~ ~ I
<) 0-~ f.1cllilif)xol et ~ Rl;C~ICi ~ (f~ ~~.iT. ~x:jx"<l?xol~
~ fctqur;:] ctT ~ ~ 311if) ~Ci rrtt ~ ~ I

6) ~:rm ~ \ilC'1' qrtIf w"!>lt'j 01, ~ ~...Ql ~ ¥f. ~ ~cBftlJI
LRT0 ~ Cf)Tll\il, ~2fR (f~ ~I~ llmX coT 3, 4 (f~ 5 ~ -B
~ \JlTC1T~ I <) fi:Pc;+:r m et XT)q -B ~ ~w xi I~ I~ Ci<OlI
tN+f-~-~ ">rCI?R ctT 31f) Rc if) ~if) fti JI -B~ fcn<) vmf ~ I

7) ~ (f~ q IxG:~~ ~2fR fi:Pc;+:r 'ffT~ ~ umfT ~ (f~ 2 ~ 3 ~
x:jJ;1Ii5<])~ ~~.iT. ~ et ~cBftiJI et ~ ~ ctTumfT ~t ~ et ~
Rlif)<."Y'j-B ~ q'Ic11Rl'iltV11;£!'i Cfu11xl~'5(tTt:41.~.m.) <TT ~:1~ Rl'iltC'l

Q(4)'Ii5C'l (t~.3lT.~.) coT ~ <TT ~ ~~Itc;jl'i ~ et 'ffT~

~C'llif)x m1Cf m ~I <) xil~I~(f~ \3"'i' \j~IG:l' et ~ ~ m ~
ft1 'i CfJl~ 2-3 l1ffi 3ll'ctT umfT ~ I
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8) ~'~ cf; ~ ~ ,<Wil9;QCiGlI~cbftiJI lRTcif cp'T 3 <IT4 ~ ~ ~
~ f~FrB~ ~ LfGT0 ~ ~~(YjI~\J'5 q'IC'1'1~,<"C'i(~~li'1f.1G1li Cf5lllT cp'T
lRCf ~;Cft1lql(Yj~,<"C,,!)<IT~~I~C'1'1'iRHI~(Yj ~(>Cf)lb(Yjcp'T ~ ~ ~ I

l
I
I

7.9

9) ~§q'i~~GI &1fll~c: ctl ~ coT <Tfc1 CfRCfr ~ I ~ ~ ~ &RT ~
~(Yj'ilcpl'i ~ m"~ coT <Tfc1 q){ffi ~, ill~ ~ B Cicq~'ilICi~
~~ffi lR .Bm xfu;r -wmfr \JllC'fI ~ I

1) ~.~. d"l1TI ~J). l1AT cp'T ~ ~ I

. 2) ~~.tI. ~ ~ ~ ~a1 d"l1TI ~a1cf; liUT ~ ~ I

3) ~~.tT.~T ~.wrrn B ~cf; ~ ~ ~ qRCld'i'i ~ czrn:s<n·cR I

4) ~ cf; ~q) ~cbftiJI ~ ~ ~ ~ ~ cmT ~ ~
~? .

5) ~-f¥it=r~cbfti~1 cf; ~ WPR d"l1TI ~ ~ A ~ s31T ~ Cf[IT
~?
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8.1 Q'h1iCI'i1

8.2 ~~~q

8.3 mq~m~
• ~

• ~

• f.'rlfur

'. 8.4 ~~ST

• ~

• <1fl1
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8.5 ~~q

• WT&l
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8.6 :ff: xiIIIfGm ~q
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• <1fl1

• f.'rlfur

8.7 9)4ll f?;C1~q

• ~

• <1fl1

• f.'rlfur

8.8 ~m~q

• ~
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8.0 ~~

~ ~ et 3lc~ \3q~I'f1 5lf ~ m- ~ ~ :

• ~~et.~trcpl-~~;

• ~ ~ et ~CT f.11:ITuT et ~ Cf)T CT"OR ~;

• ~ ~ et ~cTI et FclPllilol et ~ ~cf)CjT f.1cmU[ ~; 31'R

• ~~et~~trcpl-~~I

8.1 ytfll ('FlI

\J16f ~ ~ et l>lICflfc'1Cb31cmClT ~ -m-rr, f1CbI(Yj~, FclPllill (f~ ~ 8RT qRqct<i

~ mc<l ~tr cpl-~ ~tr et ~ ~ ~ fcn<:rr \jffi'ff ~ I ~ ~ ~
ffi"(Yj" ~ fctcTuA ~ ~ ~ et ~ et! '~"JIlDG I~ ~ ~ cfc& ~ ~ I
'l1RC1 ~ ~tr \3~ IG <i ~ ~ ~ ~ \3CfR ~ ~ ~ "Cf)RUf cplft et
f0:rT ~ (~) ~tr ~ f.1cTIfur e:p:f(ff ~ 'lfr ~"f(1 LR ~ -g I ~ ~CT Cf)T

~ {llliI'"X1CillI ~ cr:f ~ ~ Xbill ~ I ~rf\(:j£lIft1Ci (f~ m ~tr Cf)T f.1lituT
~ et! fctcTuA ~ (f2TI ~ ~ LR ~CT et ~ cpl-~ ~ ~ ~
\(iglllCiI CR ~"51 ~ ~ et fclfli "11 Cb"!01 ErRT ~ cr:f Fclqol<i<i ~CT ~
et! li~D<i~ (f2TI ~rfCRl Cf)T ~ \3q£llll fcn<:rr \JfT ~ ~ I

~ ~ 1fI-lCf> : ~ ~ ~tr Cf)T 3l~ \ITf ~cT ~ ~ -crrr TfTIf <:IT 4xi et
~cT <:IT m et \(:j£ll \J1 <i ~ ~ fcn<:rr rrzrr m- (f2TI ~ ~CT crm et fBc;rR <:IT

\(i li I£ll \J1 <i ErRT CRTI 1'1Fc1~ ICi 6 (f2TI crm ~ crm 1'1Fc1~ ICi 9 LR li H Cf>1CflCi et!
Tf"<fr -gT I ~ ~ ~tr q I\(1~CftCi ~ ~ I % ?!i °11,li Cb lfJl fCq)2:\J1 tRTlffUT
~ ~ I ql\(-<J\(~Cb"I)! \3q"!I'f1 ~ et XiT~ ~ 1TT?f ~ ~ fcn<:rr Tf<:fT m-
(f2TI xiwliol ~ ~ et! ~ ~ ~ ~ ~ ~ fcn<:rr Tf<:fT m-I

i) qR1iltill
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iRs ~cT ~ ~ \ITf ~tr ~ ~ -crrr ~ ~CT ~ \Jf(Yj" (f~ ~ ~tr ~
f?I (YjICb"! mc<l fcn<:rr Tf<:fT m- I fSh III ,li Cb ~ ~ ~ \3 ~ IG <i 4xi et
~ ~ cpl-:fl: ~ ~ ~ ~ ~tr et XiT~ r1 (YjICb"! fcn<:rr \JlTcff

~ I tft.~.~. ~ (1976) et 3TjX1R m ~T ~ ~ ~ ~ 3.0% crm
(f2TI 8.5% crm ~ crm"Y"GT~ ~ ~ ~ ~ m ~cT ~ 1.5%
crm (f2TI 9.0% CR-JT fcltR crm "Y"GT~Cf)T "Xl1Cili ~ W ~ et ~
~~I
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~ ~tr ~.~. ~ (~~tr ~ ~ \fCfJ,1T~ l>IqlCb)'~ SiR-f1tSCfJ
ctT \3LfiJ1 % I ~ '11Si Cb~ 0 1 "CfJT-Wl'~ ~ ~ \JlTill % I ~. ctT -0r m
+) 'l1ffif +) 1:f~ 6fR 1946 +) 3ffi" ~tT Cf)lC"llrJ,\ ctT ~ ~srmc;rr +) ~

f.1f1fcT fcrm TT<TI Clm ~ Pc)q 01'1 ~ ~ +) ~3D I ~ ~ 3RT ~

~ Pc)~ltjf)q ~ Cf)lC"lCbdI, lKR1 Clm ~ +) ~ ~ ~ ~ \3CtlIG'i
Clm fclqur;:f ~ m TT<TI I '

iii) IrPTIlJf

>r~ 'C'1lT ql'!1flCbol tCfJ- +) «rm \ilc;;r ctT TflTRT ctT ~ l11?lT ~ 51
>r~ 'CfJT~ ~ 1TRT 'CfJT38° ~ 43°C cnq c=rq) Tflt ~ % I ~ ~
1:fWA ~ tR W !{tfG:bd ~ ~tT ctT 31'jq!ffiCb l11?lT t~-t~'~ 5
Clm fB.I)lUf "CfJT~ Pc)C"l<1'1 m c=rq) f%c;mf ~ 5 I 3T6r ~ ~ ~ TflTRT

~ ~ ~3D 4"!1 "CfJT~ ~tr ~ 5 Clm fB.I)lUf "CfJT('f6f c=rq) ~ 5
\Jf6T c=rq) fcp '!i Si ilnC/id fB.I)lUf >fTC(l m I fii.l)lUf Cf5T UFl cp x oj "C cnq tR
30 fi'Rc c=rq) ql'!1flC/id ~ ~n~dlcr4Cb SoC cnq tR ~ ~ 51
d Ctl:;J"il1et ~ tfCfJ ~ fcKRuT c=rq) SOC <TI ~ q)T{cnq tR ~ 5 I cts
Clm ~ ~tr ~ \3CtlIG'i "CfJT~d w:rrtT ~ ~ ~ TT<TI %-

q 1'!1fl Cb~ 0 1 tCfJ- +) "YFfi >fTC(l "CfJX'iT

~
~ Cff1A (38-43°C)

~
f«n11 ~ ~ fA C"lH 1 er fB.I)lUf C'f<:!R "CfJX'iT Clm 4"!1 "CfJT~ ~tr fA C"lH 1 Clm

~ "CfJX'iT

~
'£9T'i"'iT

~
ql'!1flCb~01 (63°CtR 30 fli'lC c=rq))

~
~DdC"l'i (SOC)

~
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3) m ~sr cpr ~ fcRR fco<:rr7 ~ (fm ~ cts ~ cf) ~ ~.~.~.
31Iq~11Cf)CiI ~~ 1
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i) ~: li 11 CPl~Ci ~ST cm ~ % ~ CRTI (fm CRTI fchfR eRr ctT
~ ~ f.1srtft1 ffiX tR '{iliI111f~1C1 ctT 1l<ft m 1~.~.~. (1976) f.i<:rliTcf)
~ CRC1 ~ cf) ~ ~ ~sr ~ ~ ~ ~ "i'1Cili 4.5% CRTI
(fm 8.5% CRTI fchfR eRr LfGT~ "bR. ~ 1 ~ ~sr xl" m
-cr~ CfCf)1xCf) 8RT ~ m~~-cr~ CfCf)x01 <:iT ~ ~ ~ cr4x filC1 <:iT
Cll\iTI ~ ~ST ~ <:'11Cf)'< fco<:rr \ill "'(1Cf)C1T% 1

ii) ~: ~ ~sr cf) ~ xl" C1l11 t ~-
• <:T6 ~ coTXi1iT'1" er ~~ ~ (fm q'1 ~ Cf)CiI +=rrrr cpr ~sr ~

CRTC1T t 1

• 31 Fc1 RCfC1CRTI coTtft <:iT ~ ~ qRq m Ci fcR:rr \ill "'{1Cf)C1T5 1

• li 11 CPlCf)x0 1 8RT ~ m ~sr ctT "¥RT ~ ~ coT x=rx-m~sr
~T CRTm \ill "'(1Cf)C1T% 1

• ~ m ~sT ctT "¥RT ~ CRTI ctT "Cf)11 ~ cf) Cf)RUT <:T6 '{i x <:'1Cil xl"
1MTm \ill "'(1Cf)C1T% 1

iii) ~Uf: ~ ~ST frrifUr ctT fctfSr cpr 'ilx 01 Cl1x ~ fctcRuT -;ft't) ~
Tfm %- ~~: ~ ~sr coT>fT1{l ~ ~ CRTI (fm CRTI fchfR eRr
LfGTciT cpr ffiX cRTafOTm t 1 ~ 35°C - 40°C c=rrq tR ~ ~ ~
Ri 'R1 <=G 1 <:iT x:q~ m t I 311Cl~11Cf) <TUl'lT cf) ~ ~ cf)
~ ~ ~ST <:iTm ctT 31ICl~11Cf) ~ ~<:'1ICf)x CRTI 4.5% CRTI fchfR eRr
8.5% tR f.1sTfficl Cb~ -&t 1 ~ cfi ~ ~sr cpr '{iliilACf5xol (2500

/



·.

cfj.~.~./65°C ('ffLT CR) ~2lT ql«j);f)Cf)xUI (72°C/15 ~) c:R1
ql{{j){JCf)xUI \3qxHi cttr CBT ClJtq qft -mc=rC1" <:IT Lj~ 1{ '<=RCf)X ~ ~
fcRRur ~ 5°C ('ffLT <:IT CfiB ('ffLT CR ~ c:R I SOJI'iCfJl4l(1 cttr et f.1::rtur
cfi'~ ~:mm ~-~ ll<n" ~- .

~

~
(crm ~2lT ~ oTfr x-(1 X "Cf)T <RTe:rrrr)

~
~ "(1"TLA (35 -40°C)

~
t9"f-;:pfT <:IT ~

~

~ (4.5% crm ~m 8.5% q'dl ~ d~'!:)

~
'{iJ:jpnCf)xOI (2500 cfj.~.~. /65°C)

~
ql«j)>(lCf)xOI (72°C/ 15 ~)

~
~q)ruill

~
~ (50C)

8.5 fupq ~tT

3l<nfij 3l"hra "!1fcrno

\YR1 90.6

crm 0.1

mm 3.6

c>1 Cfe! \J1 5.0

~:rx+r 07

ii) ~ ~ \3(q I cfI" ct>T fAH et ~ ~ ~q q)T '3qll)~1 : ~

cttT. strr ,!2:lCfCI?xul ~ "Cf)T \YCfJ \jq-~ t I <:ffi" :icc<:j(1 ""I I cttr C'fm strr

-et liT-lCbTcf)XUT 1{ \3 q ""Ill I ~ \iITC1T t I ~ cttT cB \3 q ""Ill I "Cf)T ~
Ri<&I<'C1 ~ m ~ ~ ~ cF -;:,-]11 et X1T~ f1kj~ftw <:11~Cf)1 1{
~ ll<n" t-

/
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w:fi. ~lT(f)l Ri Cft I ""d f¥ija ~~ \i (q I G

1) qlxlx1Cl),,-!ul wWcm~tTl I

2) f.1 \Ji 1"11Cl)x U1 'i \Ji1"1"jctt ~ . ~m ~ST
\

3) FcPucA . ~ ~ fBc;:cp (C1$)
. C! xfi '51 flh (>1'(1 fBc;:cp ~cJlR £1'i ~ fir<;q)

4) fctuq.:r ~ ~ ~~~~tT

5) x=ncn xi El f.1 ~ ~ ~tT~

1ftoT xi El f.1 ~ ~ ~ST

o:rc;:q(>~ xi El f.1 ~ iT.q)"1f ~ST

~1"11 ctt Ci ~f.1cl~ ~ST

6) ~ ~~~ST

7) ~rfunX-q)--G'i

~rfun
CfCITTfrfun

~~~

..

i) qR'Jiltlfl:- Tl": xiGl1ftiCi ~tT ~ ~ \Ri ~ ~ t \5lT ~ ~
(ft:ffi ~ <n ~ 5:ST cmT 'lfr ~ -g) 5:sT ~ Cl2TT ~ c.oT c=rwr
~sT \3 r:q 1~ 'i et ~ ~ ~ if f?4 (>11Cl)x 6AT<n \JlTC1Tt I 5:sT cmT
3-Flf ~. ~ -;:p:fCf) ~ ~ <:IT ~ 1fk Cl) ~ ~ 'l-fT ml(f fc'I5<n \ilT
XiCflclT t ~ ~ if Tl": xiGl'1fti Ci ~ q)l \3 r:q 1~ 'i ~ if "'i61 t I
m.~."Q". f.1<1+:IT et ~ Tl": xiGllftiCi ~ST if ~ ~ if r'1'iCiJi 3.0% crm
Cl2TT 8.5% crm fcltR eRr m ~ I
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ii) ~
• fClCl)lxn~(>1 ~ if CfT\if ~tT qfr ~ c.oT ~ ~ if '(1gl£1CiI ~ t I

• ~ if cr.c1 ~tT et ~ ~ f.1£1r::;qUI if xigl£1CiI ~ t I

iii) ~UT:- Tf: xiGllftiCi ~ST et frr1tuT et ~ ~ ~ ~ eft Tf4I t-
ClGl\li (>1 qfr TfURT (PI ~ l1f5IT q 1xl~ Cl)x U 1 ten if mcC1" ~ -g Cl2TT 1J~

CfJ1 ~ SC!' ~ 38 ~ 43°C crrq C'fCf) Tflf ~ -g 11J~ et ~ LR ~
~ ~tT qfr 31jQlfdCl) l1f5IT s-rR-S-rR fiic;rrc9- -g I \J'f(l "CfFfr q)l crrq 43-49°C
6T ~ ill~-~ qfr 31 jQ 1fd Cl) l1f5IT ~ ~ \JfT(fr t I fli~ "47T

~: ~ C{)Tq5, 91'iCl)x 30 fii;:rc et ~ 63°C crrq LR Qlxl~CfiCi ~

-g I Cir:q~'CIIc1 ~ 2500 m.~.~. ~ LR xiJiilACl)Ci ~ 5°C crrq LR, c

~ ~ -g I :r.:r: "fl<T11trc=r ~tT frr1tuT q)l ~ .~ 31TW ~ R<:rr
Tf<:fT t-

/ I



q I'I.~}?I Cf)\! 0 I ~ if \J1c1 >lTt"{'f <.f5"Bf

~
crc\\ilq"i (38-49°C)

~
~ ~tr ~ fiiC'l l"i I ~ ~ <.f5"Bf (38"~ 49°C)

~
q~ 3TTIfC1"fiiC'lI"i1 ~ ~ ~ (42 ~ 49°C)

.~

~

~

'0

ql«j{\Cf)\!UI (63°C/30 iTAc)

~
'I.1J"lil~Cf)xol (2500 cft.~.~. /63°C)

~
~~(1C'l"i (5°C)

~
~c6fGill c=r~ ~

fll'Cl 1J~ 2

1) ~~ ~tr frr.ITur et cmT CW1 S ? cft.~.~. et ~ '1H~ ~tr CPt

~~I

3) Tf: 'l.i<:11ft1(1 ~ ctr ~ ~ c=r~ ~ f.1+:rlur ctr fclfSr qJT x-Tafcr if
quA-~1

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• y' ••••.•••••••••••••.•.•••••••••••••••••••••••••••••••

,..................................................................................................................

/
/
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ii) (>ff1l

'.

• ClTCil ~T q0 ~ q0 tfcf ~ -B xiglllCiI ~ t I

• ~ ~ LflRf -gRT ~ fcix:rr \JlidT t I

iii) ~Uf: qll\JiC"l q0 TfUM1 q0 ~ "l=IT5lT, -q~ c>flT qlx"<j){]Cf>xOI tCfJ -Bmm
~ -g I llFft cm- 38 f-r 43°C illQ ClCf> 'TB ~ ~ ~aWrCf> cf, ~ LR

W ~ ~ C&ST sIR-sIR ~ -g I fTr»1lJf cm- ~ -wT f-r f1:rWcl ~,
£91'iCf>x 63°C LR 30 fl.1;rc: cfi ~ qlX"<j)x"ICf.?Ci~ -g I c1cq~illC1 ~~\;:lCilcr4Cf> /
SOC illQ ClCf> ~ ~ \3"f-r ~ ClCf> ~ illQ~LR ~ -g I ~ Cf)f

~ wmfr 3lffisr ~ ~ <nTI t-
q Ix"<j){]Cf>x 0 I llT?f -B "iJfcq IDl{f ~

~
cr4Ci1q'i (38-43°C)

~
:ruT ~ST ~ fllC"l l'i I ~ f1:rWcl ~ (38 ~{ 43°C)

~
t9R"'iT

~

qlx"<j)xlCf>xOI (630 C / 30 fl.1;rc:)

~

~~CiC"l'i (SOC)

~
,~q?N1'll 'C1'm ~r (SOC)
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i) ~: ~TC1' C&tT % C&tT t ~ ~ W.£T ~ TPfr t I \il6f

~T ~ Cf)f ~J-rr FcP<:rr \JfT<) cTI ~ -B ~qfUlCi C&STcfi ~ "X{'iCili frrsTIfur
~ 3lICJ~1lCf>Ciljfllx ~tT crm >lR1~ICi ~ ~ ~ \il6f crm ~ q)l1
(1 f-r 2 >lR1~ICi) t 'C1'T\Nf ~ cm- '~' (~) "i11i ~T lJf1ill t I

ii) ~~ <ttr <t ~FpW:- XJ~TC1' c&STcfi ~ '>lCPR ~ t I

• illCf>c'\c C&tT/~ I

/ I



• "Cf)C1 <JCRf ~ ~tT / ~ I

,. f.1vf4'1CflCi ~ ~ST/~ I

ill) -=cIT~c ~Ef ~~ q)J ~Uf : ~. et f.111rur et ~ 1,;ff1{f~tT 'Cl?T2 !Ol~~ICi

CR1[~ lR liI1Cb"ICflCi fcpm Vfl(fT % I Ci~~i1"f lil'iCfJICflCi ~tT cnT 35-40oC
c=rrq Clcf) -.pt CWct ~ t I ~ fctcp<.4 et Xi)Cf ~ ~tT cnT 60°C (ffq lR

2500 eft.~.~. lR Xi li il~ CflCi CWct \NfCl)r ~ fcpm Vfl(fT % I -.pt
~T ~ 1 xT 1.5% ~ ~, S xT 7% ~ CT~ 0.2% x~ (xfl~£lli
~<N1I<ic:) ~-~ ~ t I ~ ~ cnT tffi;R et ~ fT{J)lUf cnT ~
~ ~ t I fT{J)lUf cnT 71 QC c=rrq lR 30 f=re et ~ ql'Hj){JCflCi CWct
SoC c=rrq lR ~ ~ t CT~ ~ -q ~ ~ FcP<) ~ Clcf)
~UJI\J1~~1'i (SOC) c=rrq lR ~ FcP<:TTVfl(fT % I ~ct: ~tT /~ f.11:!tuT et
~ ~ ~ ~ ~ Rm "l"Tm %-

~tT~

~
~

~

~~

~
xilii"~CbXOT (2S00 cjI-~-~.)

1-----'-
~~, ~, x~ ~C"ll'il

<TI W.-sr / XJCIffi ~ CT~ W"cRT ~ C"ll'i 1

QI«1"<ICbxOI (71°C / 30 fii'ic)

~
~~Ci C"l'i

t
~ ~ CT~ '~~ (SOC)

iv) 'Qi(>f ~Cfil ~~ ~Ef q)J ~Uf : "Cf)C1 ~m ~tT f.11:!tuT ctT fctfSr
0'1 Cb~ c: ~tT/ ~ f.11:!tuT fcrttr et x=r+nrr % I ~ ~ ~ et x~ lR ~
CT~ ~ ~ et "ffi2T ~ LfiC1T CfJT~ <TI ~ ~ flic;n<) ~
t I ~ W.m ~ ~, ~, ~ 3l'i1'ilxi, ct-C'1T <TI ~ ~ % I
~ Q R0" li 1,;ff1{f 'C:I?X-i et ~ f.1y fB1ft1 Ci T-JTCTSnf.1<:rt ~ ~ I

• "Cf)C1mer et "ffi2T ~ ~ (iJ 1~ ~ Cb <TI c: 1'< 2 R Cb) "'itf fm:;rR ~?

~ ~ 'CbT «tlOCG'i m ~ % ,

• ~ mer ctT ~ xT ~ I ~16ICT q xic(rmli ~ !Ol~~ICi 45 xT
55 mm %.,

/
/
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1

98

• trf:q ~ -# ~ ~ LPc1T Cf)T m ~ I

• <:r6~ ~ ~ UfR.m- fcl? lfuft, q) C1~Cfd (f~ ~tr ~ -wm=r Cf)T

'<ji5lcF11 .~ P1J>fUT ~ ~ I ~ 3IT~ cpT 3TiUT ~ ClTc1T ~
-gf.n ~I,

v) ~~o ~~. ~tr Cf)T ~Uf : <:r6f.1\JfJfICfiC1 (f~ ~ ~tr /
~ ~ ~ ~ Cf)T <WT @ ~I ~ frr:ITuT ~ m efT <r4I~-

·~trmfu

~
5°C tR ~ (f~ fcrgC1- ~

~
35 xl- 40°C CfCI? ~ c=rrq;=r

~
~ / 'Fl iB>"1Cb"! 01

~
W.£T/~, ~ (f~ ~ rlC1111

~
~(f~ctq~

~
(~~~~#)

~
f.1\JlJiICb"!OI (108 xl-Ill°C/25 xl- 30 fl'Ac")

~
~ (xW-1I ~ ~ Cf)T C114l""111)

~
~ (~ ~ xWil~ C1IQJiI1 tR)

~ ~tr et! mfu ~ ~ f.1Cf~IC1 ~ "!lxilf.1Cb (f~ Xia+l\JlIClluJfc!Cb

~a1U1T 8ffi Cb01 "!C11LJ\4Cb stC"<1 iCb1 "Cf>i, ~ ~ :1)01ClC'C11err ~ ~ -§T
f.1\JfJiICfiC1 ~tr \3cql~1 -# ~ fcn<n \JIT1T ~ I ~Cllolfc!Cb ~ cpT ~
~ ~ ~tr cpT 3ffif -§T ~ ~ ~ ~ 5°C c=rrqtR ~ "Cf>i I f1W ~
~ ~ 35 x1400C C1IQJiI1 tR -.p:f "Cf>i (f~ ~ ~ cpT t§11Cb"! ~

eR I '<"<liB>ICfiC1 (f~ ~ ~tr if W.£T~, ~ ~ ~ ~ (f~

~ m rlC1ICb"! ~ ~ x1 ~ eR I ~ ~ ~tr cpT ~,
~ ~ f.1\JfJi"ICfiC1 ~ -# ~ CBX ~ 8ffi ~ c:rxgx1 ~ CBX ~ I
'lffl ~ ~ cpT 25 x1 30 flirrc ~ ~ 108 x1 111°C illLf tR f.1 \JfJfI CfiC1
~ i Ri~..fICfiC1 ~ cpT -~ ~ C1IQJiI1 CfCI? ~-~ ~ "Cf>i I 3Rf it·
f.1\JfJi'"'1CfiC1 ~tr cpT ~ x~ tR ~ "Cf>i I

/
/



6iTq Y"R 3

l)g..fllfdCl ~T ~ T1: ,!:j~IRnCl ~ fcnx1 ~ fi1;:;:r ~?

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

.....................................................~ .

8.9 ~I'!I~I

~ ~ ~ ~/~~"\!i)q ~ ~ ~ et ~ ~\!SlI41 ~ ~ I ~2TI ~
~ ~ I ~ ~ et ~ Cf5T f.1l:rfuT, ~ 1CIiRlCl? ~ et ~ if <TIrr,f.1Cl?1C1~,
Fclf.1Ji ~ ~2TI \3Lf'ClR &RI q RCI ct'i ~ fcpm \JITC1T ~ I fclfii;:;:r ~ et Fcl~ 1t'C

~T ~ ~ ~T, m ~tT, ~ ~ ~, ~ ~tT, ~ ~, T1: '!i~'IRnCl
~,g;illfdCl ~sr~~cgt9~~~ 111Cl?cYle~~2TI~~~~1

x=MT ~ et fctfut'C ~ir CBT 1fr.~.~. ~ im f.1mful31IC1NCl?ClI3IT cpJ 1fct
~ ~ I ~ et Fcl~I t'C ~ et \301 1 ~ 'i if fclfii;:;:r \3 01 I ~ 'i ~ ~2TI

31clfCIT cpJ 311Cl~~ Cl?Cl1 bTcfT ~ I

8.10 ~I&:I<1clT

ql'!1~Cl?,!OI ~q CBT Cf)11 ~ Cf)11 30 fi:Rc et ~ 83°C
crrq t:R <:IT 15 ~ et ~ 72°C crrq t:R Tf1f ~

fcpm \JITC1T ~ I ql'!1~Cl?,!ol et ~ ~tT CBT ~~~ClIl[4Cl?

s-e crrq t:R ~ ~ ~ I

/
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f.1N '"G'i ~ ~ ~ cpur, c@ Cl~ f.1 C'IfkI C1~
tKfci co1 f.tCf>1C'I~ ctT ftp-m ~ I

~tl -$ ~4C11q'i ~ ~: \3X1 ~ C'fl\Ff ~ ~

t vD ~ ctT ~ ~ geT -g]m ~ I ~4C1lq'i cpr \3q~CfC1

'C1lqJ01H 25 ~ 40°C ~ Cl~ ~ ~C!' ~ ~ ~
\3QCf>'iUII if ~ <:IT ~~ ~ %

~tl ctT f1IJ01I"'"1C1~1~ ~ClluIRlCf> lj,UIClm I if ~
~ ~ -$ ~ 5°C <:IT ~ ~ 'C1rcr=TA" 1R ('f(,f CTCf>
~ fcpm \JfRt ~ \Jf6f fcti ~ ~ fcpm ~ I

<&cT-$ Wfl1 ~ Cl~ ~ -$ x=r=r<:f ~ 1RCl
f.11:rTur~ ~ cf ~ cmT l n ftiCf>f3TIco1 ~ ctT
~ xiJ01ilftCf>'i01 Cf>bC'lI\11 ~ I

f.1J"4'ICf>'iUI ~ ~ ~ co1 1000e xl- ~ C1IQJ01I'i
lR~~~cf~0NTI~~~~vD
~TRTm~~~~3TIco1~CR

~I
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3TJlf<fi ~ -q frIhi ~rtJ d ~ tf fhtfc;t d ~ ~-

1. Rl~It:e <&tl ctT ~ I

2. ~ ~~~cff.11:rTurcf~,~~~~~~tl~cf
WPRI

ii) cmT Cl~ cmT fcltr;:r oR-r !>lffI~IC1I

iii) Qlxl~Cf>'iul. ~cbftill Cl~ ~ I

/ I



3. 0 m ~ COT~ ~ ~ czrFcffi COT~I

iI) lft.~.~. et ~ m (f~ cmm m~ et ~ qfrr (f~ CffiT fcj~

oR-r 3lICj~LlCf)('1I~I

4. ~ ~tT COT~ 31TW ~ I

iITq q~ 2

1) 0 liHcp"I~('1 ~ f.11:rluTet ~ I

ii) liHcp"I~('1 ~ et ~ lft.~.~. 3lICj~LlCf)('1I~- CffiT (f~ CffiT fcttI;:r oR-r
lRTcil

2) 0 ~ ~tT-~ LJ~CfCf)'1olCOT \3q\3(qI~ I

ii) ~ ~tT COT '1lxiILlP!Cf) ~ I

3) 0 ~

iIy ~ ~ ~ ~ ~tT ~ (f~ ~ 3fT<Tc1~(>1HI-~ ~-

ql'«j;fjCf)'1ol Xiliilf\Cf)'1OII

iITq q~ 3

1) 0 ~ ~ ~ Lll\JjCf)'j "4 ~ ~ I

iIy xiliilflCf)'1ol (g'1filllfu-J(1 ~), Xili 1If\Cf)'101 rrtT, (g<illf?;('1 ~) I

2) 0 ~~q5l~1

ii) ~ ~COT ~ ~tTl

3) ~tT >rrqUf ~ ~ ~ Lf\4('1IQ'1 ~ xiliilf\Cf),!ol ~ 1ll\JjCf)'j "Cf)1

~(>11'11~ QI'«j;fjCf),!ol --* l'l~fl('1'1 ~ ~cMGill ~ I

4) 0 ~~~~I

ii) ~,~, w~(f~ ~ 31"lft COT \3 Q ~Cf(1 x=<'R I

I
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~ 1 ~7\:.f <PT ~~ ~ 4R<15"i

~ 2 ~ 6T(f) lR ~7\:.f 3@r1I5UT

~ 3 ~\:.f 31<1~f)(Ft ~ 'Ji"\5I,<ul

~ 4 ~<.,.i'ICP,<UI, lJ:~<tct>,<ul ~<tC)lflJ.)~wrr o~ SiI"ic6lcp,<UI

~ 5 ql«J)~lCPI,<ul

~ 6 'fiSiiJf)cp,<ol

~ 7 ~4)cp,<OI o~ 3TfCr~ (l11l g 'fi"'{4),<01

~ 8 ~ffltiC o~ ~~ltiC ~7\:.f ~~Sifol

"itCfifti"lf - qc:rrd, lJfspm o~ 1H1FrtT

~ <tt.J c6 ~ 'fi1"'1~ "itc6IurTf 'qulI~lIr Q)l ~ ~<1,<UI

'S:j\5I,<ol o~ ~d,<UI lJullf{;JlIi

~ 9

~ 10

~ 11

~4

~ 12

~ 13

~ 14

~ 15

314Siluf<PY ~ t<t=t:alCPI'<cp)"c6 lJ<PR

314Siluf""1"~ t<t'b&lcp,<ul ~ fcl~lIi

-$""1"CJTm c6 lJCf>R o~ \Ff(f> T fsh lfffl"l cp ~ <1'< UI

1l~ 314Siluf""1"{fcrclf~iJI-~-~ (~"3lTttfi")}
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