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Q'l.~ ~11..1~ ~ mh~'llva~v.:~ihvna1,-~.:l~vltld 

( <9>) 1 'Umru~ L~'UB':i1f11L tl'Uti~u flf16'1 
~ ' 
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' 'U 

L~'Uel~~~ el'l\Jl1'l n'U~'l~'l L""tl LL"~~'JV!ti'l~el tl1~1 L""tl LL"~~'lV!'IT'l~el hl\Jl1'l n'U 1 ~~el~'JV!ti'l~m U'UG11~'1j L~I:J 
f1~11fl111l.J~'li'U;'l11l.Jl'i1il1{;l.J"l'i1 L ~l.J il1{;e:J1f11~'U LL"~l'i11 otl~11:J ~'U~'lU'l'l11~1 I:JLL~'l 

'U 

11fl1~L~'Ue:J ~~~e:J'lL~'Ue:Jn1V!'U~~'U11fl1 hh!a l:.lf111 bo 1'U ti'U LL~1'ULU~'i!e:J'l1 'U L~'Uel 
11fl1L~I:.lml:.l 1 'Un 1V!'U~ ~'U11m~ L~'Ua11m~ a'l1'Utj ~'lla'U11fl1~ \Jl'U 1~ L~'Ua H LL" ~~~rta'U m1L~'Ua11mi11~ 

'U 

~.m ~L~'Uel11fl1~~~el'lL~'Ueltl1V!'U~L'lm~1L-Q'Um1tJ1''UtJ1'l1~'U'ULfl~el'ltJ1'Umf11Pl 
'U ' 

~a-:Jtl1~~lJ~al:.lfi'1LL"~~a'~tJ1~~lJL~ n m ~a'~ LL~1~1v'bhny «o 1Y ti'Ut.i'~~1n1'U"'~'U1l.J 1'U~'1J'1J1..ij1'~ 
,~a-r'Um~-r'UV!ti'l~aLL..ij'~~1n~mu'UL~l.Jv11'l1'U 

~.~ rlel'U~'U'i!el'l~el'U11fl1 ~L~'Uel111'11fl11\Jl11~~~1-:J~nlnl1 LL'U'U1U LL"~ \1 \1 v~v~ \1 

d 1SJ.JSJ "'I ::: d I .,j .,j d 1"~ 
111:J"~Lel I:J~ "1" "1 VIti tld'ULL"~L "tl1 b ~Lelf1~11~el'U11fl1'Vl'lV!lJ~L~ I:Jf1el'U'Vl~~\Jlf1"'li:J'U'i!el'l~el'U11fl1\Jl1l.JL'lel'U "tl b 'U 

Lelf1~11~el'U11fl1 

~. cr ~ L~'U a 11 1'11 ~ ~ ~ a-:J ~ 'U'i!e:J'l~ a'U 11m~u ~e..~ il n'i!e:J'l L ~ l:.l'U ~a l:.l ~1V!U 1'i!e:J'l 
'U 

~'lti1~51'Ufl ru~f111l.J f111~ ~V!1 1~ I:J1~'U 11 ~ V!U 1'i!e:J'l11 "L 'U L~'Utl'a1fl1\Jl1l.JL€1 n~1'a~ti'U'a1fl1..ij 1-1 Li'l'tl~ 
' 

m/mctctgf' ~'U~tlfltu::m'al.Jn1'a~~V!1 ~-1Lb~J'U~ .9~ n'UV1a'U IDctctlrl il-1J'U~ ~J" n'UEJ1EJ'U IDctctlrl 
I oiCt I Q.l ,j Cl.l 0 Q,I~Q,I Ql ,K cl 

'a::'VI11-1L1i'l1 oe<:.mo 'U. tl-1 ~b.mo 'U. ru ni'll.J-11'U'W~~ ~1'Unti1'U1EJn1'a~ti1'U'U1l\JEJLLi'I::'W91J'U1'W'U'VIa-1 • • v 
(v-1~n1'al.J'VI1'l1'U) tt'U'Um'VIow ~1'\Ji'I~L'Vl'W ehLilvW€1-1 ~-1'VIJ~L;la-1L'VI:ai • • 

Lde:J~'U tl1'VI'U~ L 'lm~'U'i!el'l~el'U11fl1 LL~'l~~ 1lJ1''U'ilel'l~el'U111'11L~I:J L~~"tl1~ 
flru::m'al.Jn1'a~ ~'VI1l\1::~1 L il'Um'a~'a'll\l~v'Ufl ru~l.JU~'tlv-1li L~'Uv'a1fl1LL~ i'!::'a1a11 L tl'U . " 

., dct ·' ,. ~I ., ., ., d ., ., tl ct 11 
~·H~'Utl'a1fl1'VIl.Je.Ji'lu'a:: LEJ'lf'U'a'll.Jn'Un'Ue.J L~'Utl'a1fl1'a1EJti'UmlJ'tltl ~.Erl(~) ru 'l'U 'a::mA~ti'U'a1fl1'VI'atl lJ 
" " ol d Sf dct~ ""1SfU U 4 I :;'I 'I 
LLi'l:: u'a::f11A'a1EJ'l1tle.J L~'Utl'a1fl1'VIl.J~'VI5 ~'a'Uf11'afl ~ Li'l €1 n n ti'U f11'aL u ~"if€1-1 b 'U L~'Utl'a1fl1 

" 
V!1f1tl11f1!]~e:Jflru~ m1l.Jf111~ ~V!1~ ~~ LU~'i!e:J'l~e:J'U11fl1na'UV!~a 1 'U"tlru~~ij f111LU~'i!e:J'l 

1'UL~'Uel11fl111 1J~L~'Uel11fl1m~v11m1B'ULU'Uf111oU~"tl11'lf111LL"li'li'U11fl1e:J~1'lLU'U511lJ mllia <9l . rri(~) 
'U 

d I .c:tl 0 Q.l ~I Q.l I Q.l I ~I 
LLm~flru~ f111l.J f111"1 L 'l1 el'l 1l.J f111f11~'V11el'UL u 'U f111"tl ~"tl11'l f111 LL "tl'l"tl 'U11fl1el I:J1'l L u'U511l.J fltl.l~ f111l.Jf111"1 

~~~~111:.l~e:J ~ L~'U e:J11fl111 mT'U a an~ 1 n f111L tl'U~ L~'Ue:J11 1'11 LL"~tl1~f11P1111:.l~e:J~ L~'Uel11fl1~1J~'V151~1'U 
'U 'U 'U 

f111~~L~ elf1 LL"~~ti1U'U~ ~~~11tl.l1"'lL Vl~~ L~'Uel11fl1~'l f1~ 11 Ltl'U~~'l'l1'UL 1'ULL~ fltl.l~f111l.Jf111"1 ~~1-Q ~0 1:J 
'U 'U 

1~11~ L~'Um1fl1111:J,r'UL u'U~m ~fl11l.J~'ll.J11a L iJ'UtJ1~ 11:J'll'l1~ am1~~11ru1-ua'lV11'l11'llf111 LL"~m~ L u'U 
'U 'U 

0L~l.J1~1Jf111f11~vl1~'lf1~11 



- ~-

... .J .., d ~ ... ~ ... .,1.,. 
~ LGHJ tJ'j"1!'11'Vltln(;l ~l'n tJ"IJtltl tl mn nf11'~ L tltm L~'I.J tJ'j"1!'11 L 'Vi 'j"1~ L 'Vf(;l L tl'I.J~ L~'I.Jm1fl1'Vl:U 
\1 \1 \1 411 \1 

~~'lJ'j"~ LtJ"11tH:~:unw1'1J~ L~'I.Jm1fl1'j"1tJ~'lJ ru 1tJ'lJ'j"~ m~~eJ'IJ'j"1fl1 'VI~m tltJ~ L~'I.JeJ'j"1fl1~ m~vh n1'j"el'I.JL tltJ 
~ ~ 

m'j"iVI"ll11.:J n1'j"LL "11-:~itJ 'j"1fl1eJ ~h.:~ L tltJ5'j"'j":U m'<il t~'Vl5'j"rufi'1i.:~~.:~ mh1 ~ t~'lJ 'j"~51'1.J m'j":Un1'j"~ mDVj ~ tJ LL~ ~ 
' 

~\9ll'I.J1~'1.J~~.:I.fl1 tJ 1 'lJ rn 'J'I.J tJ'\J LL~-J 'I.J~1v'l-r'IJ LL ~.:!'<il1 n flfLJ~ m'j":U n1'j"~VI'VI1~tl'IJ'j"1fl1 n1'j"1U'<ili!tJ tl'Vl5'j"ru"lJtJ.:! 
~ ' 

.1 ""~"" ""J'.J1" .. ~1.,1 u 'j"~51'1.J m'j":U n1'j"~ ti1'\J'I.J1'<il tJLL~ ~'Vi\9ll'I.J1'Vi'I.J'Vl ~ .:1 'VI tltlL u 'I.J'Vl~ VI 
~ ' 

Q,l :"1 ~ II .J~~ c:t.111CV CL1 4 

fl ru::01'UJ01'15l fl'Yl15l:: Lv fl~tl.:!J'IJ Lfl'Ut111fl1 "lltl.:l ~ L~'I.J tJ'j"1fl1'Vl :U ~'Vl5 VI 'j"'IJ n1'j"fl VI L~ tl n 

~.:~mh1.rr1-:~~'I.J ru ~m'IJtJ1~mL~~~\9lJ'lJ1~'lJ~~.:~ (t~.:~l"im'j":U'Vf1"11'1.J) ti'I.J'I.J~L'Vl'Vi B1L.nmi1t~.:~ ~.:~'VI1VIL~tJ-:~1'VIll 
ttJ1tJ~ (,\ ntJmfltJ meter~ ~.:JLL~L1~1 @o.o~ tJ. LUtJ~tJ1'lJ ' 

m'j"~'I.J tl'VJ5'j"ru(;11:U1 'j"'j"fl cr ~tl:u 11l L U'I.JL '\11(;11 ~iJm'j""lJ tJ1tJ'j"~tJ ~ L 1~1n1'j"L tJVI'lltJ-:~1 '\J L~'I.Jtl 
' ' II leto I IV c:t. Cl.l Cl.l ~ d ~ C:: 1 cv 1 

'j"1fl1 L 1'1.JLL(;l u 'j"~51'\J m'j":U n1'j"~f:I1'\J'I.J1 'oil tJ LL~~'Vi\9ll'\J1'Vi'\J'Vl~.:I'Vi'<il1'j"fLJ1 L 'VI'\J11 n1'j""lJ tJ 1tJ'j"~tJ~ L 1~1VI.:I n~11'<il ~ 
~ 

L U'I.JU'j"~ LtJ"IJU~tl'Vl1-:l~m'IJtJ tl ~1.:1 ~.:I LL~~ 1 'lJ mru~'lJ'j"~51'\J m'j":U n1'j"~ m'IJtJ1~ tJ LL~ ~~\9ll'\J1~'\J~~.:!Yl'<il 1'j"fLJ1 
~ 

L ~'I.J~1 tJn'Url1AVI~1'\J"lltl.:l~tl'Vl5'j"ru LL~~ L ~'\Jl1n1'j"tJn L~ nm'j" LtlVI'l!tJ-:11 '\J L~'\J tJ'j"1fl1m~lil1 L UtJ n1'j"LL6i'1'<il~ L U'I.J 
~' 

'lJ'j"~ LtJ"IJULLrl'Vl1.:1~ m'IJ'I.Jt~ ~1.:1 ~.:~ 1 ~'lJ 'j"~51tJn'j"'j":U m 'j"~ m'IJtJ1~ tJ LL~~~\9lJ'lJ1~tJ~~.:~i1a1tJ 1'<il tJ n L~ n n1'j"L tJ VI 
~ 

'llt!.:J1'1JL~tJm1fl1~-:~n~111v'l 

cr. 'VI~mnrutt1 LL~::il'Vl51 tJm~vhnoaru1~1fl1 

ct.<9> 1tJm~~tJ'\J'j"1fl1fl~.:Jt1 ~ti1D'I.J'<il~Yi'<il1~fLJ1~VIi1'1.Jv'l1tJ'j"1fl1'j"1:U,X.:IitJ 
ct.l!:> 'VI1n~ L~'I.Jm1fl1'j"1tJ 1V~i1 fl ru~:u'IJ&J11lt~ n~tJ.:J(;11:U.rr t1 1!:> 'VI~tJ~tJ'VI~ mntJm~L~tJtJ 

\1 , \1 ~ 

'j"1fl1 11l t1 n~ ti.:I'VI~t!11l fl'j"'\Jll1tJ(;11:U -rr t1 rn 'VI~tl~tJ'lltl.:l~tl'IJ'j"1fl111l t1 n~ ti.:J(;l1:U.rr t1 ~ LL6i'1flfLJ~m-s:unT~., 
~ ~ 

'oil~ 11i-r'UYl '<il1'SfLJ1'S1fl1"lltl.:l~ L~'I.Jt)'j"1fl1'S1tJtTtJ L l'\JLL~ L U'\J-rr tl~ VI'VimVI'VI~tl~ VI 'VI~.:! L ~ tJ.:IL~ m! tltJ'VI~tl~ ~ VI'VimVI 
~ 

1 'lJ'<i11m~t~tJ 1 "ll"llt~.:~Lt~n~1-s~t~'IJ-s1fl11 tJ~1tJ~ii1 -ci~1-s~G11A' qJ ,X.:~t1 Lu'Vi1~ 1 tJmru~Yl'<il1'SUJ1L ~tJ11'<il~L tltJ'lJ-s~ LtJ"IJu 
" ~ t~~m'IJtJL vht!tJ 

m-s-r'\Jmn~1'S~ti'\J'S1fl1"llti.:J~m'IJtJ 

(1!:>) 11lmt~ n~t~U&l'IJ flfl~ 'VI~ti'\Jflfl~5'S'S:UV11 'VI~tJ~.:JmtJiJtJ~tJ~ L~'\Jti'S1fl1tl~1.:1 
' ' ~ 

'VI~.:Itl~1.:!1VI'VI~tl ,x.:I'VI:UVI1 'lJ 1 '\J L~'I.Jtl'S1fl1 
(rn) L~tJ t1-s1 tJ~~ LBtJVI LL(;l n~1.:~1 'lJ'<i11m~t~tJ 1 "ll~n1'VItJVI1 'lJLt~n~1'S~tJ'IJ'S1fl1~ L tltJ 

~1'S~G11Aqj 'VI~tllJ~~'Vh 1 ~LflVIfl11:U 1v') L U~tJ'\J L~ tJ L U~tJ'\J LLrl~ L~'I.J tl'S1fl1'S1tJ~'lJ 
(~) -s1m~L~'I.Jt~i1m-s"lJVI~'\J (;ln L&l:u LLm"ll Lu~tJ'\JLL'lJ~.:~ 1V~tJ~L~tJtl'S1fl1ii1v'l~.:~ 

~ ~ 

mtJiJt~~t~Yi~t~:u'lJ-s~VI'IJ(;l'S1 (ll1i1) n1n'U 11 

ct.~ 1 tJ n1'S~VIi1tJ n1'S~tl'U'S1fl1'VI~t11 tJ n1'Svl1GYqjqJ1 flru~m-s:u n1'S~VI'VI1~~~iJi1'Vl6l ~ 
~L~'\Jtl'S1fl1~LL'<il.:!.rrmVi'<il'<il~.:! ~.fl1Yi ~1'1.J~ 'VI~t~.rrmVi'<il'<il~.:!~tJ1VI~L~tJ1-rrmn'IJ~L~'I.Jtl'S1fl11v'l ~m'IJtJiJi1'Vl5~ 
~ ~ ~ 

'<il~ 11l-r'U-s1m'VI~eJ11ivi'1GYqJqJ1 '\111 n'VI~ n~1tJ~.:~ n~1111li1m1:u L 'VI:U1~~:u'VI~eJ1l.l~ n~t~.:~ 

cr.cr ~mDtJ'Vl'S-:!11'; .:~i1'Vl5~'<il~ 1l.l-r'IJ'j"1fl1~ 1~ VI 'VI~ m1fl1'VI~.:J'S1fl11VI'VI~ti'S1fl1~ L~'\Jtl 
' ,X.:~'VI:uV~iilv'l LL~~m'<ilYi'<il1'SfLJ1L~tln~1.:~1 tJ~1tJ1tJ 'VI~tl"lltJ1VI 'VI~tJLO'Vi1~'S1tJn1'S'VI~.:J'S1tJn1'S 1V~'VI~tltl1'<il'<il~tJm~ n 

m-s~tJ'\J'S1fl1LVItJ 11iYl'<il1'SfLJ1~VI~1-:~L~tJmv'l~VILL~'<il~Yl'<il1'SfLJ1 ,X.:~t1L~tlu-s~ LtJ"IJU"lltl.:I'Vl1-:I'S1"1Jm-sLu'lJG11A'qJ 



-cr-

LL~~ 1 '\X~el'"llfl11~~~'\J"lleJ\161(1TU'IJLtl'IJL~~"ll1~ ~ LG1'\JeJ11l'l1"il~L~fJfl~m~1L~fJ'V!1fJ 1~ ~ iJ1~ 1111~\161mD'IJ"il~ 
Vj"il11UJ1fJfl L~ flfl1161eltJ11l'l1 LL~~~\IL Vl~~ LG1'\Jel11l'l1 L tl'IJ~~\1\11'\J bJ11"il~ L tl'IJ~ LG1'\Jel11l'l1m~~\Jm11"i'~L~ elfl 

~ ~ ~ 

vr~eJ 'Wn~111 vr1nij Lvrl'1~ L~eJ 1~11m1LG1'Wm1mm~vhm1 1~fJ 1lJG1"il~l'1 L'li'W m1LG1'Wm1l'l1B'IJLtl'IJLVi"il vr~eJ 1 oH • • 
~el'IJ l'll'l~li1111~1'V!~eloU ~ tJ l'll'li;'l~'\J111 LG1'\Jel11l'l1 LL Vl'IJ L tJ'IJIJi' 'IJ • • 

1 'Wmru~~ LG1'WeJ11l'l1~1~~ LG1'Wm1m~1"il'IJm~vr111fJ 1~11 hJm"il~1L oU'W\11'WI'1111~'1J'Y11~ 
l'lru~m111fl1':iyj"il 11ru1 e.m fl1':iD':i~ fl11"161eltJ11l'l1'V!~eJG1mD'IJ"il~ 1 '\X~ LG1'\J el11l'l1,!'\J~LL "il\1 LL~~ LLG1 ~\IV!~ mi1'\J~ 

~ ~ 

vh 1 '\XL ~el 1~11~ LG1'\Jel11l'l16111111(1~1 L oU'IJ\11'\JI'1111'1J1~fl11"161eltJ11l'l1~1\11 'IXLG1~"iJG111tJ1tU 'V!1flrl1~LL "il\11lJ L tJ'IJ~ 
~ ~ 

1u~-:~1~ 61mD''Wij~V16~"il~ 1lJ1'tJ11l'l1"1leJ\I~ LG1'\Jel11l'l111 fJ,r'IJ 
~ 

1 q dllo I II ~ .::::lit. Q.l ~I I II d.::~~ 
ct. b '\Jfl'jUJVl u11fl!J"llelL Vl"il"il1 \l.fl1fJ'V!~\I"il1flfl11L u ~'ileJ\161eJtJ11l'l111 ~ LG1'\Jel1l'l1l'l1V111 

~V161~1u m11"1 ~ L~ eJ fli'1111~1~'1J1~ m 1"111 fJ~eJ H m11.U eJ c(.ct L tl'IJ~ L61'\J eJ':i1l'l1~ij t-J~'IJ':i~ LfJ"1l'l1 ~111tl'\JtltJ~ LG1'\JeJ 
~ ~ 

':i1l'l111fJ ~'IJ ru 1''W'IJ':i~ fl1!3161eltJ':i1l'l1'V!~eJ L tJ'IJ~ LG1'\J el':i1l'l1~ m~vh fl1':ieJ'IJL tJ'IJ fl1':i-rr ~"ll'l 1\1 fl11LL ~\l-rr'IJ':i1l'l1el~ 1\1 
~ 

L tJ'\Jti':i':i111'1111oU eJ C9'J.g-J 61 mD'\Jij eJ1'\J1"il~"il ~~ ~11 fJ~eJ~ L61'\J tl':i1l'l1~ij ~V161~1tJ fl111"i' ~ L~ eJ fl~\1 fl~ 11elelfl"il1fl 
~ 

'IJ':i~fl1f'l':i1fJ~eJ 1'1111oUeJ c(.ct LL~~G1mD'W"il~Vj"il1':iru1~\11 Vl~~ LG1'\JeJ':i1l'l111fJ,r'IJLtl'IJ~~\I\11'\J 
~ ~ 

1'Wmru~vt1fl'IJ':i~li1'\Jm':i11fl1161mD'W1~fJLL~~oW~'IJ1~'\J~61\Iyj"il1':iru1L~'IJ11 fl1':ifJflL~flfl1':i 
~ 

Lu~'ileN1uLG1'\Jm1mm~~1LoU'\Jm':iLL~1"il~Ltl'IJ'IJ':i~1fJ"1lu LLnV11\161mD''WeJ~1\I~-:~ 'IJ':i~u1'\Jm':i11fl1':i61mD''W1~fJ 
LL~~oW~'IJ1~'\J~G1\Iij eJ 1'\J1"il fJ fl L~ flfl11LU ~'ileJ\11 tJ LG1'\Je:J':i1l'l1~\lfl~ 11 1~ 

~ 

o <V II 

b. n1'"aV11flruru1"il1.:! ., ., 
~"1!'\J~ fl1161eJtJ':i1l'l1"il~\ll el\lvl1~ qj qj1~1\11'1111 LL tJtJ~qjqj1~\11~'Y 1 '\JoUeJ C9'J.m tltJG1mD'IJ 

mfJ 1 'U g-J 1''U 'l!u~~"il1 n1''Wm~-ru LL ~-:~ LL~ ~"il ~lli'm11\lvr~n'IJ1~ n'W~'Y '1!1 L tl'IJ~1'W1'UL~'WL vhnu~eJfJ!;'l~'\X1 
(ct%) "llm':i1l'l1~1~1\1~61eJtJ':i1l'l11~ 1 'IXG1mD''U1~mL"'~-w~'IJ1~'\J~G1\I ( eJ\Iflfl1111vt1"1l'IJ) Ei~~eJ 111 'W"llru~v\'1 

~ 

~'1!'1J1L~fJ 1 <tlvr~n'IJ':i~n'UeJ~1\Ivt~-:~eJ~1-:~1~ ~\1\JleJ 1 'IJ~ 
b.C9'J L~'UG1~ 

b.lv L~l'l~li'IJ1l'l11i\1~1fJ1 'IXLLn "61mD'U1~mL~~oW~'IJ1~'\J~G1\I (eJ\Irlfl1111'V!1"1l'IJ)" 
~ 

L~m tl'IJL ~l'l~\11''U~~vl1~qjqj1'V!~el neJ'IJ'V!tJ1,!'U 1lJLii'U m 1''Uvl1 fl1':i"llel\IV11\I':i1"1lfl1':i 

b.m vt'IJ\I~el~1'1J':i~ tl'U"lleJ\Ili'U1l'l1':i.fl1fJ 1 'U'IJ':i~ LVII"! 1'1111 LL tJtJ'V!'IJ\I~eJ~1'1J':i~tl'IJ~\I':i~tJ • 

b.c( vt'IJ\I~el~1'1J ':i~ tl'IJ"lleJ\ItJ':i':i,;-Vl L~'IJVl'U el1'1 611'V! fl':i':i11 LL vl\I'IJ ':i~ L Vlf'l1 VlfJ 'V!~eltJ~,;-Vl • • 
L~'UVl'IJ 'V!~eltJ ~,;'Vl L~'UVl'U'V!~ flV11'V'I V~1~1tJ el'IJ fli11J1 1 '\X'IJ ':i~ fleltJ fi"il fl1':i L~'UVl'U L ~ eJ fl1':i'V'I1ru"1l V LL!;'l ~'IJ ':i~ fl eltJ 

• lj ljiD~ lj 

~':in'il~1'1J':i~tl'IJ 1'1111D':i~fl1f'l"llmli'U1l'l1':iLLvl\ID':i~LVlf'l1 VlfJ ~\11~LL~\I~m1 ~'U 1 '\X~1'U':i1"1lfl111Ji1\l ~ Vl':i1tJLL~1 
1~fJeJ'U 1~111 m <Hm11LLuuvr-u-:~~eJ~1'IJ':i~n'IJ~\I':i~tJ 1 'UoUeJ C9).cr • • 

t>.ct ~'WuDI'111';im~ 1 VlfJ 
~ 

'V!~fl'IJ':i~tl'U~'il~~'U1 m~fJ 1lJij~eJmdfJ.fl1fJ1 'U C9'Jcf 1''W 'IJu~~"il1fl1''1J~~"1l'IJ~fl1':i61eltJ':i1l'l1 
~ 

I II I oiCit. 

rd. fl1"il1-:!LL~~n1'"a"il1f.IL.:i'U 

61mD'W"il~~1 fJ L~'U ~1~1-:~1 'IX~1tJ~1\11'1111':i1fJ~~ LBfJ~ fl1':iLL U\1\11~\11'\J\11~ L~'ULL 'UtJVJ1fJ 
~ 

~. eJI'1':i1fiTI.l1u 

~1'1J1'tJI'1111LLtJtJ~qjqj1~1\loUeJ C9'Jct f\~1'WBI'111~elfJ!;'l~ o.C9'Jo "lleJ\1~1~1\11'1111~qjqj11JieJ1''1J 



- b-

~. n1~~uu~~n~~11~~11~unw~v~ 

~"1l~~n1~~m.J~1fl1;~1JlVi1~v\)lfl{;l.:!btJ~vr'\J.:~~vvr~vVi161'qJqJ1..ij1.:~1)111Jbb'U'U~-:~~~~1~ 
~v Gl.rn bb~1bbvlmrii ~~rXv.:~-r'Uu~~n~m11J'Ih~~'Un-w~v.:~'l.Jv.:~-:~1'U..ij1-:~~m~~~.n1tJ 1 'U~~tJ~b 1m 1lJ'I!vt~n-;h 

' 
m tJ- b~v~ '\J'U5~~1n1~~~m'IJ'U1Jl-r'U1Jv'U-:~1'U 1~t~~-r'U..ij1-:~rXv.:~~'U~~n1~'1iv1lbb'll1Jbbm'l.l1moffm~1Jl~ 

'IJ 

~.:lb~1J.fl1tJ1'U ~ 1'U'\J'U5~'11fl1'UffiJl-r'Ubb..ij.:lfl111J'll1~~'Ufl'W~tl.:l 
' 

II o,~ al II II 
flv~bbfl'YH1W'\Jbbv~·uJe.~U1'VItl1~) 

Glo.~ b~v~m'IJ'U 1Jl~~b~vn~ b~~tJ~1fl1~1tJ1~ 1 ~\ tJ'U~-r'U..ij1.:1bb{;l~ 1Jl\)lfl{;l.:l..ij1.:~ \Jl11J 
'IJ 'IJ 

u~~ fl1Pl~tl'U~1fl1bb~1 ~1 ~-r'U..ij1.:1~ ~ rX v.:!i.:~vr~m11~.:1"1l tl-:11J1 b ~tl-:11'U..ij 1.:1~-:lflci 11 b ~1~1~1 flvl1-:!th~ b 'VIPl bb{;l~ 
'IJ 

'l.ltl.:l,r'U rX v.:~·t.h b ~11J 11~ tJ'VI1.:1 b~v1 'U b~~'VI1-:~~ii b~v1 'VI tJ b~~ v ~ bb~~~11J1~~ 1 ~'U~ fl1 ~-r'U"1l'U1Jlm1J~ 
'IJ 

-r~1J'UI)1~11m~m~'VI~1-:~fl1J~ 1fl1JU ~~ n1 P1 rhvr~ ~ ~ b~'U m1 m ;.:~ b tJ'U~-r'U..ij 1.:1 ~~ rX v.:~u nlli\ 1)111J nnvr1J1 t~11 
.u "' \J d.J d.J ... 

II I .::::tt. .r:::::. ell Q.l ell 

~1tlfl1~~-:lb~~1Jfl1~'W1fl.l"1ltl~11 ~.:!~ 

(Gl) bb -.5' ~ n1 ~ i .:~ vr~ ml1 ~ .:~ 'lJ v.:~ ~.:~ mh 1 b .U 11J 1 ~ 1 n vi1-:J'IJ ~ ~ b 'VI P1 \)1, v611ti fl.:J 1~ 
flru~m~1Jfl1~~-:Jb~~1Jm~-w1ru"1lm.n1 mtJ 1 'U ~ 1'U '\J'U~.:Jbbv11~~~-r'U..ij1-:~i.:Jvr~-vtv"1ltJ.:J~1nvi1-:~'IJ~~b 'VIPlb 1'U 

'IJ 

bbvl b tJ'U"1lv.:J~-r~1J'UI)1~11 m~m~'VI~1-:Jfl1J~1fl1J 'IJ~~ mPltJ m 1'U 1 ~'U~~'VIn1~m~v~~ 1Jl "" . 
(~) ~~m~1 ~~.:J"1lv.:J~.:Jnci11'U~~'VIn1~m~v1 'VItJ vr~m~v~ii~'VI5 b'li'Ub~tJ1tl'Ub~tJ 

' 
1 'VI tJ~1flvJ1-:~'IJ~~ b 'VI P11J 1 EJ.:J'IJ~~ b 'VIP11 'VI tJ b 1~ bbvl ~~ 1Jl-r'U tJ'4 qj11)1 '11 n611'\J fl.:J 1~ flru~ m~1J m~~.:~ b~~1Jfl1~ 

-w1ru"1ltJ'U111 ~'U~~'VI n~.:J"llv.:J,r'U 1~ tJ b~v~'U~m 'lib~v1 'VItJ ;.:J'l~rXv.:J 1Jl-r'Uv~n 111)1 b 'li~,!~nv~'U~~'VIn"llv-:~(;1-:J .. ..g~ , 
""'"" ""'.?i co~... ... .I "'1"' r ""'"" b ~tltl~ vr~m u~"1ltl.:J'VI~~1J'UI)1111fl1~m~'VI~1-:Ifl1J~1fl1Ju~~fl1Pltlflb 1~ V!'U~~'VIfl b~tlb ~tltl~ 

"" ' 
(rn) 1'Umru~1lJ'IJl)lli\1)111J (Gl) vr~v (~) ~-r'U..ij'1-:J~~rXv.:J-r'U~~I)111Jfl!)vt1J1tJ11Jl1tJ 

m~~.:Jb~~1Jm~m~-w1ru"1ltJ'U11 

Glo.rn ~b~'Utl~1m;.:J~m'IJ~ 1Jl~~b~vmb~11lJ1 'IJVi161'qJqJ1 vr~v~tJ\)lfl(;l.:J.fl1tJ 1 'Ub 1m~ 
'V11-:~~m'\Jwi'1vr~~~.:J~~'U1 'U~tl ~ ~mD'U'l~~~1~ru1b~tJn~v.:J1 ~"11~ 1 -ffm11Jb~tJvt1tJ~~ (~1ii) ~11J~.:~~~ 

' 
~'11~ru11 ~b tJ'U~~.:J.:J1~m1J~~ b -d tJ'U"1lv.:J'VI1-:J~1"1lfl1~ 

'IJ 

Glo.~ ~m'IJ~~.:J1'U~'VI5~~~ bbm "1l b ~1J b~1J b~v'U1 "llvr~-v~vrhvr~~ 1 'Ubb 'U'U61qJqJ11 ~ 
b tJ'U 1 '1Jm1Jfl111Jb~~"1lv-:~611'\Jm1~eJtJfl1~~.:~~~ (~1ii) 

'IJ ' 

~~. m~tl~u~1~1fh~1~tivfl~1~ 

m~u-r'U~1fl11'11-:J1'Untl~~1-:JI)111J~\)1 ~m~u-r'U~1m~.:J~~'U 1 'U~tl (9). b ~~'l111l11 m ~ 
'IJ ' 

n~ru~l'l1.:~1'Unv~~1-:J(;l~(;l.:Jvt~m~1l~~ 1~t~1Bn1~1)111Jb~v'Uh vr~mnru'ti" 'IJ~~b.n'VI.:J1'Unv~~1-:J ~l)l~bb{;l~ 
'IJ 

1Bm~f11'U1rum in'U61qjqj1bb 'U'Uu-r'U~1fl11Jl ~.:j~~~ 1 'U~tl (9). b 



-lrl-

@lD. 3J1~'i!1'Ll~ih:J•th-3 

Lda~m,j\M\~~b~an~ b~'Ua'j1f0l1'j1CJ 1~ 1 \~\tJu~-r'U~1,m(;l~ 1~1'ln(;l.:J~1.:Jm1lth~mlil 
'IJ 'IJ 

il LL~ 1 ~ L~'U a 'j11'l1~ ~ ~ a-:~1'1 n(;l-:~111 u n1 'jtJ fi ,r~ .:~1u r1 a~ 1'1.:~#1.:~ n~ 11 ~ L~'U a'j11'l1~ ~~ a.:~n Lb(;l ~ 1 off 
'IJ ~ 'IJ 

~~1umwl~~a'U1111'l'j\i1'UiJija"ll1.:~~1n~mD'u"lla.:~'Vl1-:~'j1"lfm'j 'VI~a~n11'1iDI'l'j1~#l'U tl10Z1. tJ1~. LL(;l~tl1'Vl. 
" .,. '\J , 

'VI~a"li1.:~ LL~~~~a.:~n"li1.:~~1u1ua~1-:~uaCJ (9) l'l'U 1uLL~(;l~~1"ll1"1i1.:~ #l.:~~a1tJll 
G>tv.G> ~1"ll1"1i1.:~1 'V'Ivh 
G>tv.tv ~1"ll1"1i1.:~1mn 'VI~a~1"111"1i1-:~na~1'1.:~ 

@Q'l. mcsti~~~13Jn~'VI3J1CJLL~::cs::L u~'U 

1 'lJ'j~'VIl1.:J'j~ CJ ~ b 1mm'j~1.:~ ~-r'U~1-:~Vi.:~tJij'U1i m:JJ'VI~ n Lnru.;l~ n!)'VI:JJ1CJ bb(;l~'j~ b iJ CJ'U 1~ 
n1'VI'U~ 111~ml'l~.:ll'l-r~ 



, 

, . 

... d tJ"' ~ ... . t .!'\ FIWl'n'!:tW::bU'Vn::'tJtJ.:JbFI'HN 'jUtl1n1AUUUbLf.Jn 1'1J'ti1J~~tl'\UJH1b'W~11J . . 
1' ~ 1 dct ~ 1 0 d 't11J1fLl.IPnn11 36.000 U'VI~/'tl1 l.f.:J v11J11J 10 Lf'l'itl.:J 

1. Lf'l~u.:Jt.l1'Uel1n1f'lbLUULLE.JnG11U (Split Type) '1JU~'1iuULU~1L'W(;)11.J '1JU1(;)hJ~1n'h 36,000 BTUH 

mmru~l.JhJuuE.Jn'h 1,200 CFM ;.:!t.li::nvuvi'1EJ '1J(;)G1-:!~l.JL~U (Fan Coil) LLU'l.!FluE.!i:ht.l~vE.I bL"':: 'lJ(;) 
' ' 

i::U1E.If'l11l.J~vu (Condensing) ;.:li::U1E.!Fl11l.J~vuvi'1EJU1n1f'ILULLU'l.UBU (Horizontal Discharge) 

2. Lf'l~u.:~t.l1'uu1n1f'l ~t.li::nvu~1L~~~t.JvY.:~ ~(;)i::U1EJF111l.J~uu (Condensing Unit) LL~:: 'll(;)G1-:!~l.JL~U 
(FanCoil Unit) LL(l:: ~1Un1i'VI~I'1B'l.IF111l.JL~EJU~BEJ~1n 1 i.:J.:l1U 1 U'\.h::L 'VIf'lvhvi'l.l1Vli!1ULL":: LUU 

Lf'l~v.:~u1'uenmf'lvhvi'1'um.mn VJL ~~~V11 ut.li:: L 'VIf'l1 'VIE.! .rn EJ1vi'm1l.lf'l1Uf'll.J(;) LL"'Uu.:~L41'1lv.:l~~V1.ti'ru'ti 
, " , \J 

3. i1EJ"::LBEJ(;)'1Ju.:l '1J(;)i::'U1EJF111l.J~vu 
" ' 

3.1 :SuG11Ui11EJUBn (Casing) ~~V1~1mL~UL'I-1~n'llli(;) Electro Galvanized Steel Sheet f'l11l.J 

'1-1U1hJuuE.Jn-J1 0.9 iJ"~Ll.JVli ~UG11Ui11E.!Uunviuvi'1EJ~iB.:!YruLL"::~~~.:l'W~Bl.Jt:lf1BUL~U~.:J 
" 

1'1il'VI 

3.2 Flul.JL'W~L'llui 1-ffnu1Yl 380 V 3 Phase 50 HZ LUU'lJU(;) Rotary 'l-1~u SCROLL 

3.3 ~(;)"m::u1E.Jf'l11l.J~uu LUU'lJU(;) Propeller vhvi'1EJ'W(l1~~n 'I-1~B 1"'1-1:: ii'ii1u1u 1L'l.l 

3.4 l.JBLV1Bi'llv.:l~(;)"l.J'llm::u1EJF111l.l~Bu 1-ffnm::uu1Ylvh 220 v 1 Phase 50 HZ LUu'll\l(;) 
' 

Split capacitor weather proof i::uu~nuu Motor LUULL'l.IU'lJU(;) Ball-bearing i::'UU'I-1~tl~U 
LUULLUU Oil lubrication 

3.5 f'ltlE.Jrh::u1EJF111l.J~BU vhvi'1E.Jvlu'VItl'ILL(;).:l f'l~Ui::U1EJF111l.J~uuvhl'i'1EJ Aluminum nw~(;) 

Flvmh::u1E.Jf'l11l.J~uu LoU1nUFI~Ui::'l.I1E.Jf'l11l.J~uu LUULLUU Mechanically expansion 

condenser coil 

3.6 ilv'\.JmrumVJ'i1~1u 1vi'1'tJm'J~(;)~.:~l.J1~1n 1 <J.:~-:~1uvi'.:~-d' ' ... 

3.6.1 Magnetic contactor with overload 'UB.:l Compressor 

3.6.2 Internal overload 'UB-1 Compressor motor 

3.6.3 Service Valve ~1l.J1'it:lnmnuJ1EJ111'1 
3.6.4 Strainer drier 

4. i1EJ(l::LBEJ(;)'UtJ.:l Fan coil unit 
" " 4.1 Casing LUULLUU galvanized sheet f'l11l.J'I-1U1hiuv E.Jn11 1.0 ii"iiLl.JVli iiuu1u'tlm~l11~.:1 

ua.:~nun1iniuvi'1'Uv.:~J1 
4.2 ~Vl(ll.JG1-:J"l.JL~U (Blower) 11'11'umi'IJ1'u1~vi1.:~1U~l.JV)"A'ui::'l-111.:~ Dynamic & Static L~E.I'l.I~BEJ 

~1nb.:~.:~1u 

4.3 l.lvmt~i 1-&'i::uu1Ylvh 220 v 1 Phase 50 HZ ~1l.J1imJ1'um1l.JL~11vi' 3 i::~u 

4.4 FIBEJ~vi1fl11l.JL~U vi1vi'1E.Jvltl'VItl'ILLV1-l f'l~'l.IG1.:J(ll.JL~U vi1~ 1 n Aluminum 'lJUVl Corrugated 

Fin ii"m;ru::miBVl f'ltlEJ~vhm1l.JL~u LoU1nu f'l~uG1.:~mJL~u LLUU Mechanically 

expansion cooling coil 



. t 

5. iirhth~~YJ5mYlYll'~Yl"'~'~1iJ ( c.o.P )1llumm11 3.11 

6. ~e.J~I'!Lfl~v.:Jtl1''Uvln1f'1~L~iJv~v'l l\ii'-r'U:u11'l';i~liJ 
~ ~ 

:uvn. 2134-2545, 1509001, 

TI518Q01, 15014001, 

( ARI ) Air conditioning and Refrigeration Institute ~v.:Jihvm1l';i:U1LL~V1'1 

7. ih.,u.:J~v1\.J';iv'I~1LL YliJ-;iTVIU18LL~~'\.J~n1';i 1 iJ~.:J'\11')111 ';i1:UG.:J1''U';i'1J'In1';iiiv~ 1 'VI~hJ 

uvvni1 5 u~1'V11''U .:JluiTIVJEJI'l';i.:J 



.. .. 

,. 

1. Lfl~v'I'IJ1Utnfl11"1LLUULLtlf1~1tJ (Split Typ~) '1JU~LL'U11.J (ceiling type) 'UtJ1~hhJm.lf1l'l 36,000 

BTUH ~'IJ1mrum.J 1,200 CFM ~.:J'IJ'j~flvU~I'Jv 'll~~1f.J~l.JL~tJ LLUULL'U11.J LL~~ 'llm~U1Vfl11l.J 
' ' 

1'vtJ ~.:J'j~U1Vfl11:U1'vtJ~1Vtnfl11"11tJLLtJ1tJvtJ (Horizontal Discharge) 

2. Lfl~v'I'IJ1umfl11"1 ~'IJ'j~f1BU~1L1:U'j'IJ~'I 'll~~1f.J~l.JL~tJ (Fan Coil Unit) LLUULL'U11.J LL~~ '1J~'j~U1f.J 
" ' ' 

m1:u1'vtJ (condensingUnit) ~1tJfl1'j'Vl~G'Ivum1:uL~vu1vv:u1 n 1 'j.:J.:J1tJ 1 tJ'IJ'j~ L 'Vll"lffi~mm!11.J 
LL~~L uu Lfl~B'I'IJ1umml"lffi~1'uv'4q)1(1) 1 ~e.J~(i) 1 tJ'IJ'j~ L 'Vll"11 'VIV .rnv hi'm1:Ufl1U~:u~ LL~'UB'IL {)1'UB'I 

e.J~(i)Ji'ru<t1~1-:J'IJ'j~ L'Vll"11~viJLBf1~1'jfl1'jB'4q)1(1) 1 ~N~(i) (License) 1ii'.:Jmh1 

3. 'j1f.l~~LBV~'UB'I 'lJ~'j~U1Vfl11:U1'vtJ 
' 

3.1 ~tJ~1tJ.fl1VtJBn (Casing) LUtJLL~tJLVI~n'lliJ~ Electro Galvanized Steel Sheet fl11:U 
" " 

VltJ1hiifvvn11 0.9 il~~L:um :Uu~1tJ.rntJtJBnClnvitJ~1vihB'IWtJLL~~~:u1-:J'Y'11B:uCln 
" " " "' BULL Vl'l~tJ'Vl 

3.2 flB:UL'Y'I~L'liBi Hnu1~ 380V 3 Phase 50 HZ LUtJ'lliJ~ SCROLL 1-rrnu tl1v1 R-22 

3.3 ~~~m~U1Vfl11:U1'BtJ'Uv'l~~flBtJL~tJL'llviLUtJ'IJU~ Propeller direct drive ium'l 

'lltJ1V1 hJifvvni1 20" ~1tJ1tJ 1 'll~ 
' 

3.4 l.JtJL(i)vi'llv'l~~~:wflBtJL~tJL'liBi LUtJ'llUV1 Split capacitor weather proof 'j~Uu~ntltJ 

l.JVL(1)B{LUtJLLUU'llU~ Ball-bearing 'j~UUVIciv~tJLUtJLLUU Oil lubrication 

(permanently) 

3.5 vlVLLN'IflBtJL~tJL'llvi'Vh~1tlvlB'Vlv'ILL~'I'UtJ1~ 1lJifvtJf1l1 3/8" fl~U'j~U1tlfl11:U1BtJ'Vh 

L'llviLoV1tlU fl1U'j~U1t'Jfl11:U1'vtJ LUtJLLUU Mechanically expansion condenser coil · 

3.6 iJv'IJmru:u1m1;)1tJ 1v11um'j~~'~~'~m:u1n 1 'j'J.:J1ulil~d ' ... 

3.6.1 

3.6.2 

3.6.3 

3.6.4 

3.6.5 

3.6.6 

Magnetic contactor with overload 'UB'IflBl.JL'Y'I~L'liBi 
. ' ' Internal overload 'Uv~:UBL(i)mflB:UL'Y'I~L'liB'j 

Service Valve ~1lJ1'jClnmnutl1tJ11~ 
Filter drier 

Starting capacitor 

Capacitor ~1VI-rUflB :UL'Y'Im'llB{LL~~~~~:U 
""' ' .. 

4. 'j1tJ~~LBti~'UB'I 'll~:U1tJ~:ULtltJ 
' 

4.1 1fl'j.:J~11~.fl1tltJvf1~~(1)\11f1l?l l'l ELECTRO GALVANIZED STEEL SHEET m1:UVItJ11:W 
' 

ifvvni1 0.9 il~~Ll.J(i)'j iJotJ1tJU.rntJ1tJLLUU rubber P.E. VltJ11:Wifvvn11 5.0 il~~Ll.J(i)'jU 
' ' 

L ~mJB.:Jnutl1n~uvl'1 
4.2 'll~1u~V1~:Uci.:J~l.JL~tJ (Blower) LLUU DOUBLE INLET CENTRIFUGAL \i1tJ1tJ1lJifvv , . 

ni1 4 'llV11~-rum'j'IJ-ru?t:u~~~'~ Dynamic LL~~ Static L1vu1vtJ:U1nb.:J'I1tJ 
' ' 

4.3 l.JVL(1)v1H'j~uu1vHh 220V 1 Phase 50 HZ \i1tJ1tJ1:Wifvvn11 2 vl'1 'IJ-rum1:uL111~ 

4 'j~lii'ULL~~tJ(1)1tJ~ 



. ( 
' 

, . 

.. 

5. 

4.4 

Aluminum 'llU~ Hydrophilic coated Corrugated Fin iJ~m~ru~m~B'~viv'Yi1f111lJ 

b~'WbihnuA~U~..:Jf111lJb~h.J bbUU Mechanically expansion cooling coil iioq~viv'Yi1 · 

m1lJb~'WhJ.Uvvn11 2 bbm ii~1'U1'UA~uhJUmm11 18 A~U~vU1 
f11UfllJn11vi1..:J1'Uvl1tiTilJ'VIlJ~1tlbbUU~~I'lB" f111lJ"~d)CJ~ 1 C ih~UU'VI'I.b..:Jb1"1by:iB'IJB..:Jtl'lJ ' . 

ABlJbYl~~b"llv1 3 u1Yi 

6. mv.:l'vlvnmmP11v~..:~bfl~1~l-iflv~~1..:Jvi1m1lJ~~m~ 1vi' 

7. 1v11'uim1muu1 5 ~1nm~1Ylvhbb'l-1'1tl1~L'VIP11'VIv 

8. ~~i\l'lbfl~B ·:rtH'UtnnlPI~L~'Ur.JiiJB\11vl-ru:.nVJ'Hil'lJ " ... 
l.!Bn.2134-2545 'VI~B1'VIl-ln11 

1509001:2008 

15014001:2004 

Tl518001:2542 

(ARI) Air conditioning and Refrigeration Institute (ARI) 

9. 1uth~nuAvlJb'V'l~b"llunl-l.Uuvn11 5 ubb"~~tlmru~u11l-l.Uuvn11 2 u 


