
., 
Vl'U1 ~ 

11"l!n'1'11'U1. ufl~1 , 

u1~n1~n1~~11~~1ru~8 
1.~eM r\'1V1'Uvi"llilvi 1.1.'1~~fl~ru~"lJB\llJ1~11'vimlJ1~1"lJeM1.V1'11 

11tlfl~ l.B t1vi"lJB\ll?1vivfl .v~~~ tl~111.~m Vl~m~B"lJ1vi l.l.fl~B1tlrl1~tJ1tl\l , , 

I.~ v 1~fl11rl1 Vl'U vi"l!iJ vi 1.1. '1 ~~fl ~ru~"lJB\l lJ 1~1l vitJ~lJ 1~1"lJB \l I. Vlfl1 I. n vi f111l.Jofi'Vl I. '1'U 1.1.'1~ 
I I II I 

i1l.J1~1;51'U G1\l~'11 ~l.nV!f111lJ l.lJ'ULi11lJ 1.1.n'Vl fle'.J1t1Yi1.n tl1oLJ€l\l tltJ fl11~€l"lJ1tl Aru~ fl11l.Jfl11ofi'\l~1\llvi ... , 
~-:ii1lJ~1'UA111t11~"1!lJ A~-:i~ (9)~ctb~ i.i'1e:i1'Ucw~\'.r?!u~~ ~ct llJ~1t1'U ~ctD~ 1.~'U"lle:iu1~fi1V1'Uvi"llilvi 
1.1.'1~~fl~ru~"lJB\llJ1~11vitl~lJ1~1"lJv\ll.V1fl1 11 t1fl~l.Bt1vi"lJv-:i1?1vivfli~~~ tr~111.~mV1~m~v"lJ1vi 1.1.'1~ , 
v1 t1 A'1-ru1v-:i , 

€l1~tleJ1'U1'1~1lJf111lJ1'UlJ1~11 ct l.11~11 ~ 111f1?!€l\l l.11~11 (9)b l.J1~11 ~b I.I.fl~ 

l.J1~11 mm 1.1. vl-:icw1~116lluqitQ'~l.11~11i-:i~1-:i1vi cw.I"!. ~ct~~ zj-:i1.1.m "VI. ~lJ1.~lJ 1vi t1cw1~116lluqitQ'&1 
l.J1~ 11i-:i IJ1d\ll vi ( OUtJ~ m) 'W. \31. ~ctctb'll -r;)l.J'U~~i 1fl11fl1~'Vl 11\l'W1 ru"l! mvi tlrl 11.1. 'U~tl 1"lJ€l\l ... 

' ., 
Aru~fl11lJfl11ofi'\l~1\llVl €l€lflU1~fl11"111 ~\l~B 1 tlu 

., ' 

tl1~ fl11"1ffi m iu-:i ~u 1.ijv-W''Ur\'1V1'Uvi 1.n1~u1'Uurn1.~i''Utl1~ fl11"11 'U116lln'1'11m tJfl~1 , 

., 
""lJB\ll.Vlfl1" (Liquids to be measured) Vll.J1tlf111l.Ji1 "lJ€l\ll.Vifl1 ~\l~B 1 tlu ., ., 

0 Q.I d ~ 

( (9)) 'U1l.J'UI. "llm 'Wfl\l 
., ' 
0 Q.I I ~ 

(~) 'U1lJ'UVlfl€lfl'U 

(m) fh6lftlb~11.~tll.Jl.Vlfl1 
., ' 

(~) tl1Vl11'UYi1~'11 fl~"ll ., 
(ct) tl1l!'U~"ll ., 
(b) tl1'Ul.J 

"?1.n11~vi1-:i1'Utlfl&1" (Rated Operating Conditions) VllJ1tlf111lJi1 ?1.n11~~fl111 i-:i1'U 

"lJB\ll.11~11vi8\lA\l 1 ~~fl fl fl ~B\l €l ti 1 'Wr11tl'~111.~m Vl~m~ €l"lJ1vi I, otl'U "llil vi"lJB\l"lJB\l 1. Vlfl1 f111lJVl'U1 I.I. tl'U 
\I \I ., ' 

.di Q Q.I CV I.I 0 ~ 

"lJB\l"lJB\l I. Vl'11 f111l.JVl'U vi"lJ B\l"lJB\l 1. Vlfl1 ~ ruVIJJlJl.1.fl~ f111lJ vi'U"lJ €l \l"lJ €l \l I. Vlfl1 11lJ'Vl \l"lJB fl1Vl'U vi B'U 1 
' dc:il I o Q.I 

'Vll.J ~flVJ €l fl 11'Vl1\l1'U"lJ B\ll.11 Vl11vi 
., ' 

"?1.n11~~'U;51'U" (Base conditions) VllJ1tlf111lJi1 ?1.n11~"lJB\l"lJ€l\ll.Vl'11Yitifl1vi 
... \I 

I I I.I tJ' tJ 

6S-:imlJ1Vl1"lJ€l\l"lJ€l\ll.Vlfl1Yi1vi 1~ ~ml. Ufl\lr111 UcJ\l?fil11~U'U 1 1~ 1.1.ri ~ ruVIJJlj~'U!1'U l.l.fl~f111l.J~'U~'U!1'U 
'i o 1 ., "" Jf ~I "" '°' '°' bvitlfl1Vl'Uvi VIBruVl.nlJ'V'J'U;)1'Ul.u'U o B\ll"111.6lf'11.6lftl?l (9)ct €l\ll"111.6lf'11.6lltl?f ~o €l\ll"111.6lffll.61ltl?f 

, \I ... ., 
Vl~B mo €l\ll"111.6lffll.61it1?1 l.b'1~f111lJ~'U~'U;51'UblJ'U (9)0(9).m~ct nbfl'W1?f~fl ... 



" Vf'U1 (9)0 

)1~fl'OJ'OJ1'Ub 'Uf1~1 • 
' 

"?l.fl11~"1J ru~i'~" (Metering conditions) Vfl.J1tlfl11l.J11 ?l.fl11~"1JeJ\l"lJeMb Vf'11 61i.:i'1f1l~ 
'\J 

tl~l.J1~1"1Jru~J'U 1~ bbn BruV1.nfab'1~ fl11l.J~'U"1JB.:i"1JB.:i b V1'11 "lJ ru~~1n11i'~tl~l.J1 ~1 
• '\J 

"1~'U'Uf111l~tl~l.J1~1"lJ8.:ibVf'11" (Dynamic measuring systems for liquids other 

than water) Vfl.J1 tifl11l.J11 -s~uu~tl-s~ f18'U~1 til.J1~11 ~tl~l.J1~1"1JB.:i b Vf'11 Btl n1rufl1u bL'1~ • 
Btln-srub?t~l.J • 

"fltln1rufl1u" (Ancillary Device) Vfl.J1tifl11l.J11 
... 

t~ti~1.:inu~'1"1J8.:in111~ boU'U ?i1'U(;).:i131'Ue1 ?i1'U~l.J~ri1 
'\J ... 

G11'Ubbtl'1.:iri1 Vf~B~1'U(;)'.:itJ~l.J1ru~1ti~1.:iV1i.J1 

"Btln-srub?t~l.J" (Associated Device) Vfl.J1tifl11l.J11 G11'UVf~BBtln1ru~'UBf1bVfUB'OJ 1 f1 • • 
Btl n1rufl1u~~1 b ll'Uvi'B.:i1 ib ~BL ~l.Jf111l.J b zjmt'W1 w:.rn n11i'~B ~1.:i'1 n~B .:i Vf~mJ.:i1 i L ~86111 ti1 ~ 

• '\J • 
' ... ' 

f11)~1b 'li'Uf11) 1 'Uf11)l~?l~~1 f1~.:i~'U Vf~m U'Ueltl n-sruvHi ~'1f1)~Vl'U~elfl11ULLl.i'UV11 'U f111l~ L oU'U • 
bfl~B.:ifi1~~ 18 1~f11B.:I ~l.J 11~1 Vf~mfo 

"G11'Ubb tl'1.:iri1" (Conversion device) Vfl.J1tlfl11l.J11 Btln-sru1i.:i1'U~b\31~btlYn~1 'Uf111 • ... 
bbtl'1.:iri1B'~ t 'U"~1 'U1tlbb'U'U ~.:i~B 1 tlu 

'\J 
I I I V 

( (9)) Lb tl'1.:!A1tl~l.J1~1Vil ~ 1~Vi?t.fl11~"1Jru~1~ 1 tJ eJ.:ifi1tJ~l.J1~1Vi?t.fl11~YJ'U~1'U Vf~el ... 
(~) Lb tl'1.:iri1tl~l.J1~1~1~ 1~~?1.n11~"1Jru~1~ 1tJer.:iri1l.J1'1 Vf~B 
(m) bb tl'1.:iri1l.J1'1~1~ 1m tJer.:iri1tl~l.J1~1~?1.n11~"1Jru~1~ Vf~B 

I I Ill 

(~) Lb tl'1.:ifl1l.J1'1Vil~ 1m tleJ.:!rl1tl~l.J1~1Vi?t.fl11~.W'U~1'U 
d.11 

Ill I 

"G'i1'U(;).:i~'UeJ" (Zero Setting Devices) Vfl.J1tlfl11l.J11 G11'UVi1itJ1'u1~l.J1~1i'~LL?l~.:iri1 

L ll'U131'U8' 
'\J 

"G11'UbL?1~.:iri1" (Indicating Devices) Vfl.J1tlfl11l.J11 ~1'U"lJB.:il.J1~11~vi'liLL?1~.:iri1ml.J1ru 
' ' "" ... .,, 

"lJ8.:i?t.:iV11~ 

".ff 'UVfl.J1tll.J1~11" (Scale Marks) Vfl.J1tlfl11l.J11 ~~ Vf~elbfl~8.:i'Vfl.J1tl~'U 'l 'U'U~bb?l~.:irh 
~.:i 1 i1~uri1tl~l.J1ru~1~ • 

"ri1.ff 'UV1l.J1tll.J1~11" (Principal Scale Marks) Vfl.J1tlfl11l.J11 r11~bL?1~.:iLll'UV1tl1ti 
ti ti I I I 

"IJ8.:itl~l.J1 ru"IJ8.:ifl11l.J LL~ f1~1.:l)~Vf11.:iri1"1J8.:i-rr'UVfl.J1tll.J1~11 ~ -rr'U Vi~m 'LlB.:in'U 1 'Uf11ruVi b U'Uf11) 

bb?1~.:iri1Lb uuLLel'U~~Bn Vf~BA11l.J LL~n~1.:i1~V111.:ir11~bb'1~.:i ~ r11~~m~B.:in'U1 'Un-sru~ L ll'Un11 
I QQ Q,.I 

bb?l~.:lfl1 Lb 'U'U~'OJV1'1 

"G11'Utl1'uri1" (Adjustment device) Vfl.J1tlfl11l.J11 G11'U~1 itJ1'uL~B'UA1fl11l.Jfl'11~bfl~B'U 
"1JB.:il.J1~11~u'UL~'U'1l.J11'1'U~ (Shift Curve) 1 ~nr11B~1 'U"IJB'U L"lJ~"lJB.:iB'~11L~mV1~m~B"1J1~ 

'\J 
' ... 

Vi fi1Vf'U~ t~tiG11'UU81'0J b U'U)~'U'U bbl.Jflfl1'lif1Vf~8B b~ f1Vl1B'li f1~ 



., 
Vl\J 1 (9) (9) 

11"Ufl'1'11'Wb 'U fl'l31 • 

"minruue:iCJ~~vi~1vi 1v1'61.le:i-:i1~uu" (Minimum Measured Quantity, MMQ) VIU1CJfl11l.li1 

'lJ~l.l1ruu e:i CJ~?! vi~1~u'U fl111 viu~u1 ru61.J e:i-:i61.Je:i -:i L V1'11?11l.l11ti1vi1v1e:i ci1-:i ti fl{9) e:i-:i L 1mLl'i . ~ 

(<9l) 1~\J'U fl11lV1U~U1 ru61.JB\l61.JB\l L Vl'11~lj11 L~B~1 CJ61.JB\lL Vl'11U~U1ruUBCJ~?lvi~1vi 1v1 ~B • 
'lJ~u1ru~1 CJ~1?1vi • 

(~) 1:::u'U fl11lV1U~U1ru61.JB\l61.JB\l L Vl'11~lj11L ~e:i-ru61.JB\l L Vl'11U~U1ruUBCJ~?lvi~1vi 1v1 ~B • 
'lJ~u1ru-ru ~1?1V1 • 

"er(Jl11fl111 Vl'1" (Flowrate Q) VIU1CJfl11Ul1 'lJ~u1ru61.JB\l61.JB\l LVl'11~1 Vl'1~1\Jl.11(Jl1lvi 
I cJ/ I 

(JI BVl\J\lVl\J'J EJL 1'11 

"er(Jl11fl111 Vl'1?1\l?lvi" (Maximum Flowrate : Omax) VIU1CJfl11Ul1 er(Jl11fl111 Vl'1?1\l?lvi 
~ . ~ . 

~U 1(Jl1lvi?l1l.111tlvl1\l1\J1v1 1vi CJ hi Ln vi fl11U L~CJVl1 CJ ti'uv1'1 l.11(Jl1l vi LL'1 :::fl11U fl '11 vi Lfl~B\J61.JB\l fl11lV1 

U~l.11(Jl161.JB\ll.11(Jl1lV1 hi Ln\J 1ufli1er(Jl11 L~m Vl~BL~B61.J1 vi~ n1Vl\JV1 

"er(Jl'S1fl111Vl'1~1?1vi" (Minimum Flowrate : Qmin) Vll.11CJfl11Ul1 er(Jl11fl111Vl'1~1?1vi • • 
~l.11 (Jl1lV1?11U11tlvl 1\l 1\J1v) Lvi Clfl11l.I fl'11 vi Lfl ~ B\J61.J B\l l.11(JI1l vi hJ Lfl\J 1'lJfll1 er (Jl'S1 L~ €l L Vl~B L~ B61.J1 vi 

' 
"" 0 'VJ fl1 Vl\J vi 

"er (JI 11 L~BL VI~ BL~B61.J1V1" (Maximum Permissible Errors MPE) VIU 1CJfl11Ul1 
I d ..J 1'f1ll ..... t 

fl1fl11U fl'11vi Lfl'1€l\J'VlCJBU VI bV1~\l~V161.JB\ll.11(Jl11V1\J\J I 
"61l1-:ier(Jl11L~mVl~m~B61.J1V1" (Range of Maximum Permissible Errors) Vll.11CJfl11Ul1 

fi1 fl11U LL(Jl fll'i 1-:i61.J e:i-:ier (Jl'S1 L~B L Vl~B L~ B61.J1vi1~V1i 1-:i fi1?1-:i~ ?I vi61.J e:i-:i ~1 ciu1flLL'1:::fi1 ~1~?1 vi61.lB\l ~1 ciu e:ici 
~ . . 

' ' ' 
'"w«ciri11urii;:i 1 viLfl~B\J" (Range of Error) VllJ1CJfl11ui1 ri1ri11ULL(Jlfll'i1-:iV1u1flV1~vi 

61.JB\lrl1fl11Ufl'11V1 Lfl~ B\J~lvi 1v) 

"ri1L~CJ\lLU\JU~U1(Jl1-.\i1LYn~uBCJ~~vi" (Minimum Specified Quantity Deviation : Emin) 

VIU 1 CJ fl11Ul1 er(Jl 11 L~ €l L VI~ €l L~B61.J1vi~1V1-rufl11lV1U~U1 ruuB CJ~?! vi~1vi1v1'61.l B\l1~U'U • 
"U1(Jl11vi~1 m \Jfl1161.l1CJU~ fl" Vll.11 CJfl11ui1 l.11(Jl1lvi~1 m \Jfl11l vi'lJ~u1rufl1-s?i-:i~1CJ ., 

61.JB\lLVl'11LviCJ'lJfl~hJLn\J ~00 ~(JI) l'iBfl11?i\l~1CJ (9) ri-r-:i 

" U1(Jl'SlV1~1 m \Jfl1161.J1 CJ?f \l" VIU1 CJ fl11Ul1 U 1 (Jl11 vi~1m\Jfl11lviU~U 1 rufl11?f-:i~1CJ 
61.JB\l L Vl'11 ~\JBflL VlliB'11 fll.11(Jl1lV1vi'l m \Jfl1161.J1CJU~ fl 

'1 fl '13ru::: (9) 

Lfl~B\llvi~BCJ l \JcLJ\l~ULL ~\l'W1~11"1JcLJ ruru~U1 (Jl'S1i\l(Jl'J\llV1 'W.131. ~<t~ 
~ ., ., 

zj,:i LLm 61.J L ~U L~U Lvi CJ'W1~'S1"UcLJruru~U1(Jl11i\l(Jl'J\llV1 ( ucLJ'U~ m) Vt 131. ~ctctmJ ., ., 

~B m 1 ~lJ1(Jl1lV1U~l.11(Jl161.JB\lLVl'11 61f-:i1vi'lJ~u1ru61.JB\lL Vl'11Jl1CJ 1 \J1:::U'U'VlBBV1'll'im~B\l 
LL'1~ LL?! V1\l ~ '1fl111 vi €l V1\l l'i €l L ~ €1\l L lJ'W L fl ~B'l 1 vi €l v1 \JcLJ \l ~ U LL ~\l'W 1::: 11"1JcLJ ruru~U1 (Jl11i\l (Jl'J'li' vi 

~ ., ., 



., 
'V!'W1 (9)~ 

116Un\l\11mtJn~1 , 

"ll€l.:J b 'V!'116UU VI L~'W~.:JtJ1VI (cryogenic liquid) J1~1'V!-ruep.Jtn fltJ~lilfl J1 L~tJ Lb'1~J1~€l'W 

~n~ru~ ~ 

~tJVl"lJ€l.:JlJ1\Pl 1lVltnl.J1\Pl 1"lJ €).:! b '\1!'11 

.rr€l ct lJ1\Pl11VltJ~lJ1\Pl1"ll€l.:JL'V!'11 AB Lfl~€l.:iifo~1~-run11€l€lmLtJtJL~B1i1V1LL'1~~.:i~1tJ 
"ll€l.:JL'V!'11 lVltJtJ~lJ1\Pl1 LL'1~lJ~1'Wbbr:f Vl.:JA1 L ~mLr:f Vl.:Je..J'1f111lVI 

,, 
6UtJVl"ll€l.:JlJ1\Pl1lVltJ~lJ1\Pl1"ll€l.:!L'V!'11 iJ b 6UUVI vi'.:i~€l1tJu ., ., 
((9)) lJ1\Pl1lV1tJ~lJ1\Pl1tl1lY'WL~m~~.:i 

(~) lJ1\Pl1i'V1tJ~lJ1\Pl1rh61Jtfi.\Pl1b~tJlJ b '\1!'11 
., ' 

(m) lJ1\Pl1lVltJ~lJ1\Pl1cW1"'W'\1!~€l~'W 
., ' 

(ct) lJ1\Pl1lVltJ~lJ1\Pl1cW1'\1!11'WYil.~\11fl~6U 

(ct) 
., 

lJ1\Pl1lVltJ~lJ1\Pl1cW1"'W~6U ., 
(b) lJ1\Pl1lVltJ~lJ1\Pl1cW1'WlJ 

QJ 

'1f1~ru~ m 

~n~ru~ 11tJ'1~L8tJV1"V€l.:Jlr:fV1vtlie..J~\Pl B\Pl11L~m'Vl~m~€l"V1VI LL'1~€l1m•h-rtJ1€l.:i , , 

-rr€l ct lJ1\Pl1lVltJ~lJ1\Pl1"lJ€l.:Jb '\1!'11 ~1 m 'Wf111~€l"lJ1tJ '\1!~€lbb'1m tJ~tJ'W~'Wr11nu~~'W '\11~€) 
'U 

n 111 ~u ~n111 VI 'V!~€l n111oUlJ1 \Pl1l VIL ~€ltJ 1~ ltJ6UU1 'W n11fi1tJ1 ru A1\Pl €ltJ LL VJ'W r11n1;;€l1n1 LL'1~ 
I IV 

r11011lJLUtJlJ l'i'€l.:iiJ~n~ru~\Pl1lJVin1'V!'WVI 1 n tJtJ1~n1\3lu 
rnV1tJ1~r:f .:JA\l~e..J~\Pl'V!~€ltl1 L .rr1lJ1 \Pl1lVl~iJ~ n~ru~ LL\Pln~1.:i 1 tJ\11n~n1'V!'WVI11l 'WtJ1~ n1\3ld 
'U 

l'i'€l.:i ~1'W f111\Pl 11 \I r:f €ltJ \11f1~1lJf1.:i1'W f1'11.:J ri €l 'W '\111f1e..J'1f111\Pl 11 \I r:f €ltJtJ11f1!)l1~ fl~f:t.l~"lJ €l.:J lJ1 \Pl1lVI 
' ., 

vi'.:in~11lJlJ1\Pl1\i1'W hiLL\Plf1~1.:J 1tJ\11nVin1'V!'WVI11l 'WtJ1~f11\3lU Lb'1~-r\ilJ'W\Pl~L i1'W6U€ltJLLi;;'1 m ~~lJf1.:!1'W ... ... 
L~1'V!u1vtl ~r11-ru1ei.:ilJ1l'l1i'V1vi'.:in~111~ 

.rr€l b l.11\Pl 11VltJ~lJ11'11"V B.:i L '\1!'11 l'i' B.:ivT 11 ~t1111 LL'1~ bJ LiJ'W Lfl ~B.:iiJ B"V B.:i n11u €l tn.:i 

1~r:f~Vl1f) 

lJ 1 \Pl1l V1tJ~lJ1\Pl1"V B.:i L '\1!'11 l'i'B.:ivl' 1 ~1 tJlr:f VI~~ iJ n11€l BmL uu LL'1~r:f~1.:i;fi'W 1 'W~ n~ru~~ , 
L~B 1-U.:i1tJ€l81.:itJ n~o11lJ V11 LLi;;'11'1-eNiJf111lJ t1 nl'i' €l.:J€l 8 Lr:f lJ€l ~1'WtJ1~n€ltJ"V e:i.:i l.11 \Pl11vil'i' €l.:Jvl 1.:i1tJ 1~ €l81.:i 

'U 'U 



... 
V!'Ll 1 (9) bl1 

11"Un\l\l1m t1n~1 • 
' ... 

~milB~ hl~11~ 1A'~~B vt~B~~b~t1'LlhJ'11m~lJ '1'Llvh1'1Xi1mwiBri11lJ~n~B~"VB~lJ1l'l11~ 1'Lln1ru . ~ 

~ij n11tl~t1bbvl~l.l11'111{1) l.111'111 {?)zj~tJ~t1 bbvl~ bb~1~ B~-r n~1?1n1cwri11l.l~ n~e.1~ 1~B~1~ b vtlJ1~?1lJ 
~ 

1'Lln1 &~'11 b U'Ll ~1 cW n~1'Ll n "11~ e.11\lvi1 n11'Vl ~?le.1 tl~'Ll bb t1t16VB~l.l 11'111{1)1'11l.lvt~ n bnruo/i 

i6n11 bb"1~ b~ B'Ll 1 "V~-r~m'Lll'l ~~ t11°11bb 'Ll~tl16VB~ riru~ n11l.l n11tl1~ ml"lfi'1vt'Ll{?) m~ ... 
lJ11'111{1)tl~lJ11'116VB~bvt"11~B~bb?1{1)~11t1"1~ bBt1~~~viB 1 t1d 1 i't1'Llbri~B~ 1{1)t1~B~vi1 ... 

6Ve.1 ml 

1 'IX€J1'Ll~1 ti i~ b \l'Ll bb"1~"1t1 b~e.1'Llt11n 

' ' 
(~) ~'Ll~~1~t1bbt1t16Ve.1~ bri~m • • 
(m) b"16V~1~t1tl1~'11bri~B~~cwun~1'Llb~1vtu1~fi'1vt'U{?) 
ri11lJ 1 'U111rivt~~iJ1 m .utr~A't1nt1?i1'Ut11~ neJtl~ bbtlfle.1e.1 n'11nlJ11'111~ zj~'11 b u'Uvie.1 n111{1) 

., ' 

bb"1~ 1lJi1 e-1"1n1~'Vlt1vi Bri11l.l~n~B~"VB~ m11{1)u'U vt~Bl.111'111{1)~~ 1~ t1?1n1cw 1lJ?11lJ11~ bb?1~~11t1"1~ bB ti{?) 
~ 

' ... 

~~n~111~ vt~m~mb?l{?)~bb~1'1~vi11 '!Xbn~ri11lJb~t1vt1mbrilJ1l'l11~u'Ll 

o[e.1 ~ ri11l.l b ~tJ~"VB~lJ11'111~tl~lJ11'116VeJ~b vt"11 ~e.1~e.1~.fl1t11 'WBl'l11 b~mvt~m~B"V1~ 
' ... 

Vi fl1V!'Ll{?) 111. 'Wtl1~ fl11"1-Ll 
~ 

Bl'l11b~m vt~m~e.16V1{1)~1vt-rt1n111 '1XA'1~t11B~-ff 'Llbb 1n bb"1~n111 'IXA'1~t11B~-ff 'Llvt~~1 ~b U'Ll 1 tl 
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' I d Q d ~ 
'V'.J'1~1?f (911l.J1 nn11 @) m Pa .s Vltl ruVl.fll.l ~o €1\!~1b6Zl'1b61!CJ?I bb'1~'W1'Wl.l , ~ 

~) o.~/o "VB\lmu1ru~i'\?l ~1V1-ru1~'\J'\Jl.J1(9111\?lmu1(911"LJ€l\lbV1'11'WBmV1ue:i:u1n @)) 

( "V) ~ €1\l €l €l n bb '\J'\J 1 ~?I €l \11 \Pl i{ €l \l n '\J ?I .fl11 ~"V ru~-r \11 bb'1~er(9111n111 Vl'1 ?l\l ?I \11 bb'1 ~er (9111 
~ , 

n111 Vl'1~1?1\?1"1lti\l1~uun111\?ltJ1u1(911"LJ B\l b Vl'11 , 
(~) 11~1tltJ\ln'Wm11 V1'1{JB'Wn~uV1~Bi6m1ilB\ln'Wm11Vl'1{JB'Wn~u1\11 1 1lJ1~-vB\lbV1'111V1'1 



., 
Vl'W1 (9)~ 

11"1Jfl'1'11'Wb 'Ufl~1 • 
II J 1 t.I I 

(m) G11V1-ru l.11\Pl11' ~tl~l.11IPl1'l11u'WV1ci €l~'W dj€l1~ ~u"U €1-:i bb Vici -:i zj1ti'l11u'WV1ci€l~'W~~1~ ~ u 

~1~\1'1'Wij ~~v1 €lA11lJ bblJ'Wtl1"U €!\I fl 111' ~ lJ 1\Pl 11'~~ €1-:iij €ltl fl1W~V1ti~'Vi1-:i1'W 1~~ tJBIPl 1 'Wu~ V1~€l • • 
ij~nm.nrub~€l'W~ b ~'W 1~6B'~b'1'W ., ... 

(ct) G11V1-rulJ11Pl11'~lJ1~ t~ ti\P\1-:i V11 fl ~€l-:ifl 11 bb?l~-:iA1 b ll'Wtl~l.11\P\1 lJ11Pl11'~lJ1~ t~ti\P\1\1 

~€l\lij15fl 11B\Pl t 'WU~~?l1lJ 11 Cll ~A1 bb~~ bbm "U A1 A11lJVl'W1 bb il'W"U €!\I ~~\Pin ru6'11 'W"U ru~~'Vi1fl111'~ 
b~€l fl11b tJ~ tJ'Wbb tJ~\IA11lJVl'W1 bb iJ'Wij~~vl€lA11lJ bbl.i'Wtl1"U€l\I fl11l ~ 

.LJ'B (9)b lJ11Pl11' ~tl~l.11\Jl 1"U€l-:i b V1~1 €l1'1ij Btl fl1 ruri1u bb~~ €ltl fl 1ru b?l~lJ~ij~ fl~ru~ • • ,, 
~\lvl€l 1 till 

((9)) ~1'Wfl~1flfl11Vl~~fl11~\lzj1tJ (Quantity Pre - setting Device and Price Pre -

setting Device) 

(fl) A 1~'WVllJ 1tJlJ1\Pl11 bb~ ~V1u1tJfl111' ~"U €1\1~1'Wfl~1fl fl11VltJ ~fl 11~-:i zj1 tJ ~€!\I b lJ'W • 
I cl CV I I 

b 61l'W b~ tJl fl'U?l1'W bb?l~\I A 1 
' ,, 

("U) ~€l\l?l1lJ11CIV1tJ~m1~-:izj1tJ 1~ bbli'Wtl1 bb~~ 1'Wfl1ruVilJ1\P\1l~?l1lJ11Cl~-:iA1ci1-:iV1u11~ • I II I I 

tl~:U1\Jl1VI~ €l'11'W1'Wb~'WVi ~\I A1ci1\IVIU 1 ~€!\I bb?l~\I A1ri€l'Wb~lJyJ1fl11l ~ Uj €lVltJ ~ fl11~ -:izj 1 tJ ~l'Wbb?l~\IA 1 • ., ' ,, 
~€!\I bb?l~\ltl~:u 1 \Jl1~\I zj1tJVl~€l11 A166€l"U1 tJ11:U \P\1\1tl'UA1Vi1~ ~-:i 11cil\IVIU1 

(ri) ~1'Wn1V1'W~fl11V1e.i~~€l-:i'Vi11~fl~1flfl11V1ti~?11lJ11cit1-ru1~ti~fl11V1tJ~ 1~ b ~B 1 ~ • • • 
t1~:u1\P\1~-:izj1tJ€l tJ 1 'W"U€lu b "U\Pl~ n1V1'W~ 

'U 

(~) ~1'Wbbtl~-:iA1 

(fl) fl11rl'1'W1ru"U€l\lfl11bbtl~-:iA1tl~:u1ru1~ 1 ~€l\lbll'W1tl1Pl1:UVl~mflru6'1 15fl11 bb~~ 

L1€l'W 1 "U~G11i!rn1'Wfl~1-:in1V1'W~ 
( "U) bA~€l-:i1'~ €lruV1niJ bA~€l-:i1'~ri11lJ~'W bA~€l-:i1'~ri11lJV1'W1 bb U'W zj-:i'V11-:i1'W~1:unu 

• 'U ., 
~l'Wbb tl~-:iA11 'W1~uu1'~tl~:u1\Jl1"U€l-:i b V1~1~€l-:i~~~-:ivi1-:i'11fl~1:u11Pl11'~ hhn'W (9) blJ\P\1 t~ti~~v11-:i 

1~V1i1-:iA1 bb?l~-:i ~~fl111' ~V1~-:i'11fl bb tl~-:iA1~1 ti~1wL tl~-:iA1 nu~~fl11r11'W1ru\Jl1lJ (fl) ~€l-:iijA11l.i Ln'W 
' • ' t.I 

~~v11-:i"U€l-:iA1B\Jl11 b~m V1~m~€l"U1~'11V1-rulJ11Pl11~Vi1~~~~-:i b -U11~uufl111'~tl~lJ1\Jl1"U€l-:ib V1~1bb~1 
I t I II 

nu B\Pl 11b~ m Vl~€l b~€l"U1~ G11V1-ru:u1\Jl11' ~Vi c1-:i 1li1~~ ~~ -:i b-U11~uufl111' ~tl~:u1\Pl 1"U€l-:i b V1~1 1 'WIPl111-:i"U€l-:i 

oU€l ~o ( (9)) Vl~€l A~ \IVl~\l"U€l\I A 1 b ~ tJ\I b 'U'Wtl~:U 1\Pl1'11 b ~1~U€l tJ~?l~ ( Emin) Vi '111ru11~ tJ 1otlA1 • ' .... ' 
VllJ1flfl11 

(A) ~1\P\11'1~'\J (Sensor) "U€l\lbA~€l\ll~€lruVlfllJ bA~€l\ll~A11:U~'W bA~€l\ll~A11:UVl'W1bbil'W 
• 'U 

' ,, ' 
6ii-:i'Vi1-:i1'W~1l.lnu~1wb tl~-:iA1 V11 ncin~~~-:ivi1-:i'11n:u1IPl11' ~ bn'W (9) b:U\Jl1 bA~€l-:i1 ~~-:i nci11~B-:i1~-ru 

'U 

n11?1€l'U b Yitiu b ll'W11 mri~€l-:i'11nV1i.11 ti-:i1'W-r~V1~€lV1U1 ti-:i1'W~'11'W'fl-:i1'Wfl~1-:i b ~'W611€l'UIPl1lJVl~n Lnru6'1 .... 
bb~~ L1€l'W1 "U~G11i!n-:i1'Wfl~1-:in1V1'W~ t~ tiij BIPl 11 b~€l b Vl~€l b~€l"U1~ 1li Ln'Wni1~n1V1'W~ 1 it 'W\Jl111-:i ,, 
~€l1tl\l 



., 
V!'U1 <9><i 

11"!jfi'1'11'UL'lJn~n 
' 

:J :J " " 'll'U O.Q'l 'll'U o.cr I 'll'U Ci).0 

..i " ' 
Lfl'rn·r)~l'n11JVltJ1 LL tJtJ 

(a1V1fon1~LL tJ~~fl11J'n'l~1~ 1~ 
1 tJV'~A1mm(Jl~'llti~L V1a-;i) 

..i " ' 
Lfl~tl~1~ 1"1111JVl'U1 bb tJ'U 

(a1"1fon1~LLU~~fi1~ru,,,JJiJVl~tlfl111J~'U) 

± o.cn °C ± o.cr oc 
1~A11~titieJ n11 Ci) MPa ± <to kPa 

... 
1~A11~1Ji'-m~ Ci) MPa fi~ <t MPa ± cr<>Ai 

1~A11~1nnn11 a:: MPa ± ~00 kPa 

± Ci).o kg/m"' ± ~.o kg/m"' 

± cr.o kg/m"' 

(\I) <Jle:i.:iij15n11via1ii11ri£Jt18.:ir111vi1.:i1'U'!J€l\1~1'ULL tl~\IA1L ~e:i 1 iXii11J11i'viLLavi.:ifi1 LL~:: 
~l.l~fi1tl~ii11Jl1vii'vi 1~1Jl1iia.n11::'!Jru::i'vi 1~ 

('1) Lfl~€l\llVl€lruvr.niJ bfl~€l\llV!fl11lJ~'U Lfl~€l\llV!fl11lJV!'U1LL~'U bfl~e:l\llV!fl11lJV!UVI 
' \J I I I t.I 

LL'1 ::vr~mfl ~e:i.:ii'vi flruam1&11vi 61 '!J e:i.:i'!J e:i.:i L vr'1TVlfl ni'vi ;.:ivi1.:i1'U ~1l.l nt1 ~1'1.J LL ti '1.:ifi1 11l.ll1'.:i 
' I \J 

I I I I.I I 

~1'1.JLL tl'1\lrl1LLtl'Uf1'11n;.:i UJa1lJ11mLavi.:ifi1vr~e:ivh.JoWA1U '1~ t1m m 'Um11"i1'U1ruVivi'.:i 11 ~e:i.:iijVi'11vr1ut:.il!n 

L ~e:itlt1.:in'U 1l.l '1 ~a1ii11rit11u LL~.:ir111~ 
(rn) ~1'Utl1'1.JR1 L ~B 1 m 'Ufl11tl1tJ'1Vlfl11lJfl~1Vlbfl~B'U1 ~ijfi1~t1t1viavi 

' 
(fl) t11'1.J rl 1eJ"111~1'U1::V!l1\IU~lJ1ru~lJ1IJl11vi LLaVJ\I tltltl~l.11 ru'IJ €1\l'IJB\I L V!'111VJ1~'1 ~\I 

hlLn'U o.oct% ~1vr1u1::uun11i'vitl~lJ11Jl1'1JB\lm'11i'Ufl11lJL~tl\I o.m LL'1::hJdi'U o.<9>% '11vr1u 

1::t1t1n11i'vitl~lJ11Jl1'1Je:l\ILV!ffJi'Ufl11lJLvit1.:i o.ct' Lb'1:: <9>.0 

( 'U) 1lJL sffi6n11tl1t1ri1 eJ1J111~1'Uv).:in~11 1vi ti 1 i1::'\J'\JvJB'Vl1\l~VI 

(fl) ~B\lij~'11vr1ut:.il!n b ~BUB\ltl'Ufl11tl1'1.JLL~\I 
(<i'.) fl1tlif~tl fl1rufl1'\J bb~::~tl fl1ru La~lJ ~'U 'l L ~BlJ"'qjqj1ru~1'U~tl f11rub ~Bl.I ~Bacycy1ru ., 

f)1 tl'U Bf1'1.JB\llJ1tJ11lV!mlJ11Jl1'1.JB\I b V!'11 t1tln1rufl1'\J LL~::Btl n1ruL'1~lJ U'U ~e:l\I hM11 iXt:.i~ f111lV!bb~:: 
' ' 

'li'Bii~n11i'vi~vi 1 tlLL'1::~t1\11lJa1lJ11fl~\lrhi.:ivr~B'li'BlJ'1L cU1lJ11Jl1i'~tl~lJ11Jl1'1.JB\I L V!'11 zj.:ivi11 iXl.11"111~ 
\J \J 

LL'1~\lrl1 cWlJ~A1 1"i1'U1ruvr~e:i'Li'UVi f1rl1t:.i~n111vimlJ11Jl1~~1 U'11fl'IJru::vi'hJijeJtJ n1ruvr.:in~11 L ~e:llJ~e:l 
' 

el~ tl'\Jl.11(J)11 ~tl~lJ11Jl1'1Je:l\I L V!'11 Lb~:: ~e:i.:iijvi~1vr1'lmlln ~~ L ~BDB\I tl'U f111 L ~mJ~ Bacy (\!1 ru.n1 tl'l.Jtlf) 

., 
'!i't1 <9>"11 vltl~\1~1EJLL'1::11~1~B\ll1~n~ru:: v).:i~B 1 tJ\j 

( <9>) ~B'l 1lJvi11 ~'l.Jel\I L V1'11vi1vitl~lJ11Jl1LL~1LnV1fl11b ~ tl\lb '\J'Uele:lfl\l1fliXB.:ii'vi vr~e:ivie:i~\1~1tl 1vi' 

(I!>) n1ruvil1m1&1vi~.:iviB~.:i~1t1ae:i.:iv11.:i~'U 1 tl {;)t1.:il115n11eY1J11 'Wl1&1L~B1~ 



., 
V!'t..11 l!:>o 

1161Jfl\l\11'Ub 'Ufl~1 , 
., 

(n) 1 'Lltiru~v11n11ri~~1CJ tiB~b V1~1~B~ 1Vl~BBfl\11nv11~ri~~1CJ1~vvfo~v11~b~CJ1bvi1ir'Ll 

(ti) Bun1ruvh .Uri1uri:1.JVi?lV11~n111 VI~ ~€)~bb?f 111~Vi?1V11~n111 V!~Bci1~oir111b\l'U , , 
(bn) ~B~ 1l,jijviBV11~'1111 L111CJ hi~1'U:l.J1\911l111U~:l.J11911t!B~bVlff"J 

6ffB @)~ f111:1.Jb~CJ~tiB~1~'U'Ufl11l111U~:l.J1~1tiB~bVl~1 bbU~b\J't..1 Q1 ~'Ll ~~d ., 
(@)) -ir'Ll O.bfl 

., 
(1!:>) oir'U a .ct 

., ' 

6ff B @)~ V1'1rnnru6Vlm1bbu~oir't..lri11:1.JbV1mtiB~1~uum11111m:1.J1l?l1"llB~bV1~1 1~b\J't..11ul911:1.Jl?l111~ 
., 

~~~B1uil 

., 
i'Ll O.bfl 

- 1~uurn11'vitl~m~1.J1l1m~m'V'l~.:i~11J~muu~rn1 
- 1~uum11'~tl1~'111C'ltr1..11Piu11'Vln'1.:iu11'1vt~B1~uum11'vitl1~'11'1~u11'1 , . . 
~ ~1l.J11 fl bfl~ B'l.1~1~ ~ 1 vt'!U"!J B ~ b 'Vt '11~ijfl11 l.J 'VtU Vl'V'I '1 ~1~ ~ {h,j dh.1 

' 
bo mPa.s Vim11J~'UU1W1fl1~ 

- 1~uurn11'vitl~1J1~1b~Bfl11"ll'U~.:i'11rn~B 1fl 1'W bb'1~1fltJ'U~ 
- 1~uurn11 ~tl~1J1~1.J1l!m ~m Y'l~.:im m~ti1'U ., 
- 1~UUfl11l~U~lJ1~1tl1'UlJ 

- 1~uurn11'~tl~lJ1~1.J1l!'U~"IJ 
- 1~uurn11'~tl'11J1mtl1vr11'Um~'11fl'w"1J 

- 1~uum11'~tl~l-'1mn16ilffimb~tJl.Jbvtm~1lJ~muu~m1 
., 
i'U (9).0 

- 1~uurn11'~ml-'1mn16ilffimb~tJlJbvtm 
<V d odl 4 I 

- 1~UUfl111~"!JB.:Jb'Vt'11'Vlfl11lJ'Vt'UVl'V'l'1~1~~1lJ1flfl11 (9)000 mPa.s 
., ' 

- 1~uum11'~tl'1l-l1mtl1l!'Uvt~B~'U 

- 1~uum11'~~ije)~11m11vr'1~~~~hibn't..I bo ~m~v-B'1tlJ.:i vi~vhhn'U 
'U • 

bo nfan-!1J~v-B'1 bl.J .:J 

I I i/ l.f 

6ff B l!:>o 1 ~er~11b~m'Vl~m~B"ll1111~1vi~\Jm11~A'1-ru·rn~-ir'Llbb1mb~~n111 ~A'1-ru1B~-ir'LlV1'1~ 

tiB~lJ1~11111t1~:1.J1~1"lJB~b V!~1~1:1.J1~uum11111u~:1.J1l?l1"lJB~ b'V!~1b\J'U 1 ul?l1:1.J~n1V1'U11111 ~~~€) 1 ud 

(@)) b~BU~lJ1UJV1111?fB'IJ~~bb~ l!:> ~l?l1 V!~B 1!:> fl1~n-rlJ~'Ll1u 1~B~11b~mVl~m~B"ll1111 
ii~~~ 1 CJl.J1flbb~~~1 CJ'l! B CJ"ll B ~u~lJ 1~1~ bb ?f 111~ri1 ru ?I.fl 11~"llru~1111 VI~ BU~lJ 1l?l1~ bb ?f 111~ ri 1 

., ., 
ru ?f.fl11~-W'U\i1'U ~1lJ~111~ ~~~€) 1 uil ... 



l.111'111(1)~1~~(1)~\I L-011~ 'U 'U fl111 (1) 

tl~mm'llv\ILV1~1 (A) 

lJ11Jl11(1)~ff-'.!1~1~~ (1) ~\I Li11~'U 'U 

fl111(1)U~lJ 11Jl1'llv\I L'Vlm (B) 

., 
Vl'l..11 Iv® 

11"1l'n'OJ'OJ1'Wb Uf1~1 , 

., 
"" .. "" v1Jl11Le.Jm'Vl~me..iv'll1(1) 

., .. ., .. ., ., 
'1!\lfl11l.IL Vl tl\I o .rn '1l'Ufl11lJ L 'Vl tl\I o.ct 

o.rno/o o.cto/o 

o .®% o .rno/o 

., .. ., 
'll'Ufl11lJ L 'Vltl\I (9).0 

<9>.0o/o 

o.bo/o 

., ' ' 

ij ~ ~ ~ 1CJ:u 1f1bb'1~ ~ 1 CJ -t! tl CJ "() tl ~ tl~:u 1 VI1Yl bb ?I ~M ri 1 ru ?I .fl11 ~ "LJ ru~ l l'l Vl~ tl tl~:u 1VI1Vl bb?ll'l ~ rl1 

ru ?l .fl11~~'W~1'W V11:U IJ1 111~ vr~~tl 1tJ'li .... 

tl~inru~ 
Vll'lG'ie:l'U 811rrn~ m vr~ m~m.nl'lW'U'U rn 1i'l'ltl~m1J11'U e:J \I L vt'11 

(~1J11 vr~e:i 
" " ., 
"' iu o.ct iu nfan~l.I) '1!\J o.m (9).0 

l.1'1. l.I~ . l.1'1. 
A Cil .l!:i l!:i ci'. .. n. n. n . 

o.ol!:i fl\I 0.(9) 
l.1'1 . l.1'1. :irn. 

B o.~ Cil.l!:i hci'. 
n. n. n. 

'1. '1. '1. 
A 0.0(9)\v x MMQ o.ol!:i x MMQ o.oci'. x MMQ .. nn . nn. nn. 

O.Cil fl\I o.l!:i 
'1 . '1. '1. 

B o.oo~ x MMQ O.O<>ll!:i x MMQ o.oloci'. x MMQ 
nn. nn. nn. 

l.1'1. l.1'1. l.1'1. 
A lo.it <t ~ .. n. n. n . 

o .\v fl\I o.ci'. 
l.1'1. l.1'1. l.1 '1. 

B <>l.b l!:i.<t <t.~ 
n. n. n. 

'1. '1. '1. 
A o .oob x MMQ 0.0(9) x MMQ o.o\v x MMQ .. nn. nn. nn . 

o.<t fl\I <>l.O 

B o.oo<t x MMQ '1. o.oob x MMQ '1. O.O<>llo x MMQ '1. 

l.1'1. l.1'1. l.1'1. 
A b (9)0 l!:io .. n. n. n . 

(9).0 fl\I lo.o 
l.1'1. l.1'1. l.1'1. 

B <t b <>ll!:i 
n. n. n. 

(m) :U1\Jl1ll'lmv1~1'l~~b oLJ11~UU f111ll'ltl~:U1 Vl1"U tl~ b Vl'11 bb~1 1 ~rl1 b ~CJ~ b U'WU~:U11Jl11ii1 b 'W1~ 
-t!tiCJ~?l l'l (Emin) bU'Wvl~.n , 



... 
Vl'W1 ~~ 

11611n'<il'<il1mt1m~n • 

Emin = (~ X MMQ) X (N<9>oo) 

b~B A flBA1eJIP111b~mV!~m~B"U1~1'WIP1111~1Pl1l.J (<9>) ~~B~A'1B~ntJtJ11~~ A 

("11) b~BU~l.J1tuUBtJ~~~~1~1~"1lB~1:::tJtJ (MMQ) ijA1UBtJfll1 ~ ~IP11 V!~B • 
~ n1~fl-rl.J A1b~tJ~b'UUU~l.J11P11'11bW1:::UBtJ~~~ (Emin) bU'W ~ bvi1"1JB~A1lUIP1111~1Pl1l.J (~) • 
d ., .... .... 
~~B~A~B~fl'U'U11~~ A 

' ... ' 

(Ci'.) l.J11P111~Vi8~ 1u1~&1 ~vi'~ b oLJ11:::uu fl111~'1J~l.J11P11"1JB~ b V!~1 1 ~A1 bu tJ~ b uu'IJ~l.J11P11 
0 I.I .d ~ Q.I~ 
'<il1bW1:::'WBtJ~~~ (Emin) bUU~~U • 

(fl) b~BU~l.J1f11UBtJ~~~~1~1~"1lB~1:::'U'U (MMQ) ijA1~~bbvl ~ ~IP11 V!~B • 

Emin = (~ x MMQ) x (B/<9>00) 

b~B B flBA1eJIPl11l~mV!~m~B"U1~1ulPl111~1Pl1l.J (<9>) ~~B~A~B-:ln'U'U11~~ B 

("11) b~B'IJ~l.J1f11UBtJ~~~~1~1~"1lB~1:::uuijA1UBtJfll1 ~ ~1P11 V!~B ~ nl~fl-rl.J • 
A1b~tJ~ltJUU~l.J11Pl1'11bW1:::UBtJ~~~ (Emin) lU'W ~ bvl1"1lB-:IA1l'WIPl111-:llP11l.J (~) ~~B~A~B~ntJ • .... 
u11~~ B 

(ct) eJIP111l~mV!~m~B"111~"1lB~'IJ~l.J11P11~~~BtJbJ11fl1M~ 1 ~B~umm11A1l~A1Vl~~~ij 
... 

I I I I ..:::ii 

A1l.J1flfl111:::Vl11~ ~ fl1'W 

(fl) eJIP111b~VbV!~Vb~B"U1~~n1V!U~11J.u (<9>) bb~::: (~) nu 

("11) A1l~mb'UUU~l.J11Pl1'<S1bW1:::UBtJ~~~ (Emin) • 

d d d ~ d ~ 
be.JVb Vl~Vbe.JB"U1~"1JB~611Ufl11l.Jb~tJ~ 611U <9>.o 

(cnl) A1fl11l.JA~1~ bfl~BU"UB~l.J11Pl11~~ fleJIPl11 fl 111 Vl~~A~1~ bfl~BUl U~1m~tJ1 n'U • 
B~1~UBtJ~B~ijA1l~A1Vl~~hJbnuft~Vl~~"UB~eJIPl)1b~BbV!~Bl~B"U1~ 

(~) ~'1tJfl11l.Jfl~ 1 ~ bfl ~BU"U B~ 1:::'U'U fl111~'1J~l.J11Pl 1"1JB~ b Vl~1 ~ B~ 1u bnU ft~Vl~~"UB~ 
' ' I Q.I Cl 4 ~ 

6111~BIP111be.JBbV!~Bbe.JB"U1~ 

(<i) eJ!Pl 11 b~B b Vl~B b~B"U1~B1 '<il'<il::: fl1V!U~ 1 ~UB tJ fll1Vl~Bl.J1 flfl11dn1~ ll1fl11~~~B'U 
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