
~1-:J"I.Ie:J'Ub"I.IVl"I.I&:J.:JTU (Terms of Reference : TOR) 

1. ~e:J 1fl'J.:Jn1'J ~\9l~e:J~tJrmuvhJ1b~uchvrr'UJ"~'U'UtJ-ruenmA"I.Ie:J.:Jb~e:J'V'l~bm>I"I.I'L.!1\9l Cooling Capacity 11:w 

hJU'mm'i1 160 l'lum1:wb~'U'V'l~e:J:we:JtJmrutJ':i~ne:J'U&l\9l~.:~'Uu'HI'l"l1.:~'il1u1u 2 fi'u bbCJ~'j(l'lJ'j'j'VImhVI-r'Umn;u.:~ , , " 
'il1'U1'U 1 fl'U 

2. flru~:wu&l"I.Je:J.:J~u:I'Lle:J'J1fl1 

2.1 dJu~:iJm1:WCl1:JJ1J"(!Vl1:Wn!JVl:W1t.J 

2.2 hJdJt.!'UflflCl~:WCl~ClltJ , 
2.3 bJe:J~':i~Vl11.:~b~nn;umJ" 

" 
2.4 bJbtJ'L.!'UflflCJ~.:~e:J~'j~Vl11.:~(1m~~'Um':i~u-lfmelue:JVl~Bv1'1~rutmn'UVl'thc.Fn'Ll"I.IB.:J-r:oVl1:w 'V'l.'J.u. m1~\Yl~e:J 

'I 'U 'U Q.l Ql ~ 

-.5'V1~1.:Jbbel~n1':i'U~Vl1'J'W'Cl\91[11fl-r:o 'V'l.l"1.2560 :JJ1Vl';i1 106 'J'j'jflell:W , "" 
2.s 1~ b tJu'U flfiCJ~.:J (I mb~.:~ bl t.Ju~B 1 VI b tJ'U[;j'~.:~.:~1u"l.le:J.:~Vl't.h t.J.:~1'L!"I.Je:J.:~-r:oVl1:w 'V'l. 1. 'U. m':i~Vl~e:J-.5' V141.:~ bbCJ ~ 

, 'U 'U cCi 

n1':i'U~Vl11'WC1Vl.fl1fl-r:o 'V'l.flL2560 :W1Vl':i1 109 , "" 
2.6 ~e:J.:~:iJAom:wu&lbbCJ~bJ:iJ~ntmJ~~mVf1:w~uVl1:W~flru~mJ":wm1u1t.J'U1t.JtJ':i~mAn1Vlt.!\9l1'U':i1~n;u;u1'L!b'Um~1 

' ' 
2. 7 1lJb tJu[;j':iJj;.jCJtJ'J~ 1t.J~tJ~1:Wn'L!n'U[;j' bel'Ue:J'J1fl1':i1t.J~'L!Vl~e:J 1lJb tJu[;j'~m~v1'1n1':iB'U b tJum1.Vwn11.:1n1'J 

" " " 
bb 'li.:J-iJ'U':i1fl1€) ~1.:~ b uu5J"':i:w 

2.8 1~ b tJu0~-r'Umn~'VIt'V!~Bm1:w~w1'Ll ~.:~m;utJij bel 51~ 8e:J:w;ff'Uf"l1CJ1 'VI 8 b')'L.!bb~-r]'U1CJ'Iffi.:J ~bel'Ue:J'J1 fl11~ 
:iJf\'1~.:1 1 Vlelel~~'VIt 

2. 9 'U flflCJVl~e:Jil &l'U flflCJ~;u~ b -lf1b tJ ur1 ~ rutU1 ~e:J.:~ hJB t.J 1 'Ll:01'U~ b tJu~rbJ bbel\Yl-:nr ru~h18-r'UJ"18~18 Vl~mbel\91'1 
't <t '\J QJ V '\J d.!j '\J IV 

u ru~h18-rm18~l8 W(l n~e:J.:Jm'U~l'L.! 1 'L!Cl11~i.'11flru 
v " v 

2.1 o 'UflflCJVl~e:J'iJ&l'UflflCJ~;u~b i1b uuri~ruru1n'U'V!U18'11'L.!"I.Ie:J.:~~:o ;.:~ 1~~1 b i1'LlmJ"-.5'Vl~e:r~1V1~1~~18J"~'U'U 
.. .. 'U Q) Q.l cl3 

~h~n'VI':ie:Jtlm1 (e-Government Procurement : e-GP) ~e:J.:JCJ.:J'VI~b iJ 8'U 1 'U':i~'U'U~h~n'VI':ie:Ji1m1"1Je:J.:J 

m:wuru~ nm.:~vi b l'U 16(!\91Aut1ie:J:wCJ~Vl~B-.5'V1~1.:J.f11fl-r:o 
QJ 'U 'U d.9 

2.11 ri~ruru1~eJ.:~-r'UbbCJ~~18~'L.!~1'UU ru~5'Lllfl1J" bl'L.!bbvl m1-r'U~1m~'Ubb~CJ~fl~.:J ~-J:iJ:wCJA1 bJbn'L!Cl1:WVli1'Ll'U1'VI 
'lJ IV Q.l V 'U 

r1~ruru1m;u-r'U~1mtJu(~'L!Cl\9ln1~ 
" v v 

2.12 bJ b tJ'U[;j' ~bJ~ 1t.!bnru~ m':itJ':i~liJ'L!j;.jCJ m1tJf'l 'U1l.:J1'L!Vl1m~b iJ 8'U~ ~ :o:w'L!Vl~l1 m':im~'VI':i1'ln11fl~\l n 1Vl'L!Vl 
" ~ "" 

2.13 [;j'belt.!m1F11~belt.!BJ"1fl11 t.!':iUbb'U'U'UB\1 "n;um<J~1:wri'1" ~m:iJflruel:wu&lvi'-Jd 
" " ' 

c 1) mruv1n"ilm'J~1:wri'11~-;u\9l'VI~bu8'Ub tJui1&l'UflflCJ1 VllJ 1Vlt.JVl~nmJ"n;u m1~1:wri'1;u~~B\l:iJflruel:wu&l , ' 
mu~1t.!Vl1:Wb~B'U 1 'tl~n1Vl'Ll\9l11l 'Llbe:Jnel11tJJ"~m\9l11F11 bbCJ~m':ibel'Llm1m1 Vlbi;'1'Ue:J'J1A11 'U'L!1:w "n;um1~1:wri'1" 
ci1uArul;'1:wu&l ~1'Uj;.JCJ.:J 1'U n-;u m1~1:w A'1 vi' \I mh11;11m 1 m11j;.JCJ \11'U"IJB'l [;j' b i 1~1:w A'1m1 i bbi;'1 \Yl\1 b tJuj;.j e1 \11t.! 'U B\1 

' " 
n;um1~1:wri'1~b .V1tJ':i~m\9l11fl11~ 

(2) mru~n;um<J~1:wri'11~1~;u\9l'VI~ b u8'Ub tJ'Utl&luAACJ1 Vl~ 1V1t.JVl~ nmJ"'iJ&l'U flfiCJ bb~CJ~tl&l'UAACJ~ b .V1 
' ' , 

~1:WA1'VIm18;u~~m:iJArul;'1:wu&lA':i'U~1'UVl1:W b~B'U 1 'tlyjn1Vlt.!\9l1 11 'LlbeJ ni;'11'JU':i~mm1fl1 b l'UbbV11 'Llmruyj , , 
n-;unTJ~1:WA11~:iJie:JVl nCJ\l';i~Vll1\l[;j' b -lf1~1:WA1 b Ut.!Cl18~ n't}rueJ n't}'J rl1Vl'U\9l1 Vf[;j' b -lf1~1:WA1':i1l'J 1m18'Vl~\lb U'U 

" " 
[;j'-ru e.:l Vl~B 'U'V!~ n 1 u n11 b i1 bi;'1'U e:J'J1 fl1 n'U'V11\1116(! n11 bbCJ ~ bbl;'1 \Yl\l'Vl~ n:o1'U vl'l n6111:W1'V'l~B:Wn1J" ~'U-lfmi;'1'U eJ 
" "" 
n -;u m1·:h:w A'1J'Ui;'11m1(11 -lJj;.jCJ\11'U'UB\l[;j' ~1 :wri'1'V!~ m1 8 b~m b tJ'Uj;.jCJ.:J1'U'Umn;u m1~1:wri'1~~u bi;'1t.!B'J1F11 HI 

" 
~\ld "n;um':i~1:wri'1~;u\Yl'VI~b u8'Ub tl'Utl&l'UflACJ1 Vl~" Vlml'.lm1:w11 ihni1~1:wri'1~;u(Yl'VI~b u8ub tl'U 

' ' ' 
il&l~flfiCJI'l BVl1.h 8\11t.!'tle:J\l-r]~\l:iJ'V!uTYlf'U;u\9l'VI~ b iJ 8'U ( m:w'W(9)Ju1q1n;u m1A'1 m~1\l'V'l1ru~ cl) 

·~ . t') f /rvz___.--
1 J --;/} ~- 2.14 [;j'bi;'1'Ue:J ... 
/JlV) hs~O · c_:::: - - " 

~~~-----~ 
(-~ . ./ 

ft.\. ~--<X~--
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2.14 ~b?I'U e:JJlfllil e:Flb Uu~viiJ r;..Jl:l--Jl'U 1 t.! nl'J~VIvhe:rt.Jrrm1vhtl l b8t.!6hvrhJ'J~'U'UU~'U Blflll"l"U'UlVI Cooling 
'\) '\) ' 

'capacity 'Jll.lhlil-e:wn1l 80 \i1tJm1l.lb8u VJ~muu~i!r;..)l:l--Jl'U1um"J"Iie:Jl.lvh tl~'Utl1--J VJ~e:J~VI~--J'J~'U'UU~'U 
e:nmf'l 'J~'U'U Chiller "U'U1VI Cooling Capacity hlifm.Jf)ll 80 \i1'Ufllll.lb8'U ;--JbU'Ur;..Jl:l--Jl'UvibU'U~~tlJ'!Jl 
bVItJVi'J--JtlUI;'h'U'Jl"Unl'J Vl~'iJVl'l.iJt.J--Jl'UVIllJf)!)VllJlt.l ll\9)1 tJ'J~ b U t.l'U'U~Vll'J'Jl"llnl'J6'1l'UYl'iJ-,J~'U Vl~e:J'Vltll t.l--Jl'U5'U 

; --Jfl!)Vll.Jlt.IU ttJt!T~1 Vfil]l'U~ b U'U 'Jl"llnl'J'U~Vll'JkJ'UVl 'i)--J~'U Vl~e:J~ iJ ?ll'Vlfl'<\1 Vl~e:J'VlUl tJ--Jl'Ube:Jf)"(l'U bVIt.lb tJ 'U 

~ruru11.~m bbl:l:;iJe:nuhlbnu 5 (vh) tJ ti''Uri--J1ub?I'Um1Al 
v v ' 

2.15 ~b?I'Ue:J'Jlfl1ile:J--Ji11mm 1 ur~l"Ul1mm'JlJ bfl~e:J--Jni:l vi1(9)~uVJ:;I, u t.~tn uu1mmAl'UfllJ hl~1n11 
'\) ' 

tl'J:; b.flVl611ii'ru1f'll n'J V~ll.Je:llul'<\1 1 'U'l"l'J:;'J1"1lu ruru&l1f'll m 'l"l. 1"1.2542 1. uu~~'U ~ Vl"lle:J'U 1 u fll';je:Je:J m1. 'U'U 
QJ (lJ cu 'U 

Al'Ul ru bl.i:l:;fil'U fll.l fll'J~h b'!Ju f1l';j 1 VI b uu 1 tlml.l bb 'U'U "Jtl bbi:l :;"J1 t.Ji:l :;d) t.JVIviVJl--J'J1"1l f1l'Jrll'Vl'U VI 'Jll.l~--J , '\) 

tlflile:J--JinllJV!~flf)l'JVll--Jlf'llf)'J'JlJ 
'\) 

2.16 ~ b?~'Ue:J'Jlfll'<ll :;iJe:J--JiJ-dl--J~'li1u 1ru fl1'JviiJtJ'J:; ?~'U m"Jru1 u m'J~VI'Yl1e:Jtlmruv11tl1bfiu~1vr~u'J~'U'U 
'U 'U Q.J 't 

tl1''Ue:nnll"l"U'UlVI Cooling Capacity 'J1l.l hii!e:Jt.Jflll 80 \9l'Ufll1l.lb8'U Vl1e:Jfl1'Jode:JlJVh tl~'UU1--J vr1e:J&lVI~--J 
'J~'U'Utlrmnmf'l 'J~'U'U Chiller "U'UlVI Cooling Capacity hii!e:Jt.Jfll1 80 \i1'Ufll1l.lb8u li1'1'Ul'U 

hlile:Jt.Jf)ll 3 fi'U 
Q.l OJ .cl Q.J o<:::l 

3. Aru6ln'Mru~ mvn~"!le:J-:J'V'l~ VI ';i1 t.Ji:l :;be:J t.JVIfltwi:l n'toJ-ru:; bu'l"ll:; V~ll.l r;..J'Ul flVJI.b 'U'U 
' 

4. oDe:Jrl1Vl'UVIl 'Uf1T'H~'WB11fl1 

4.1 ~b?lt.!e:JJ1fl1ilB-:J'J:;'UmT5 fl'M'J ~'U'U~~VJ~t:.J~VI bbi:l~tl'J~b Vlf'l~r;..J~ VI 'Jl:W~'Ibb 'L.!'U'J1t.Ji:l~I.Bt.JVIfl ru~ n'Mru~ 
'U q "' 'U 'U .. 

buvn:;m--JbVlfiUfi"UB-:J'W'?I\?l'Vl~n"UB--J~tlmruv\'ltl11.fiu '1 "U'UlVI Cooling Capacity hJi!e:Jt.Jflll 160 \i1ufllll.lbfi'U 

~Brl'U 'l"l~BlJBUmrutJ'i~fle:J'U&lVI~--J'U'U'Jtl'!"il--Jiil'l'Ul'U 2 rl'W bVIt.lbb~i:l~rl'U'<IJ~iJe:J--JlJ~?!VIVl~f) ~-:J-d , ' 
4.1.1 f1Bl.lb'l"l';i611."1fe:J{ (Compressor) li1'1t.!l'U 2 ~VIbfi~B-:J 
4.1.2 be:Jflibb'l"l'U.rr'Ull~l (Expansion Valve) li1'1'Ul'U 2 ~VI 
4.1.3 Bll'l"lElb'JbV!e:J{ (Evaporator) li1'1t.!1'U 2 ~VI 

tr -=>. v iJ 0 d 
4.1.4 fiB'UbVI'Ub"lle:JJ (Condenser) "1l'UVI'J~'U1tlfll1lJ'JB'L.!VIltJBlf111"1 '<lll'Ul'U 2 "llVIbfi'JB-:J 

' 
4.1.5 bfi~B--J~'Utl11.fiu (Chilled Water Pump) lil'lt.!1'U 2 ~VIbfi~B--J 

I :: ~ 0 ~ 
4.1.6 'J~'U'UVlBVll--J'U1bt.l'Ubbi:l~611'JVl1fll1lJbt.J'U 

4.1. 1 J~'U'U 1 'l"lvh bb{;l:;';j~'lJ'Ufi1'UfllJ 
' 

4.1.8 Anti-vibration Mount 'JB-:J~'Ue:Jtlmru 
' 

4.2 'J1mvi b?~um Ut.!'J1fi1'JllJ.fl1,;JJi:lA1b ~lJ bbi:l~m1;}5u 1 V~i:lBVI'<Il'UA1"1J'U61--Jri--J bbi:l~uwu1 bn'U ru ?~mu-v1 
ml.lviVl1--J'J1"1lf11'Jrll'Vl'UVI bbi:l~A11 oU~1tJ5u 1VI~--J~t.!~--JUl--Jbb~l bVIt.Jt.Jmlt.!AlBlfl'JVJ1-:!I"li:l mm~1VJ~'U'Jl t.1 m'J 

"' v 2/ 0...1 Q 

4.3 Nb61'Ue:J11fi1VIB--Jb61'Ue:JJ1fll VI-:!'U 
'\) 

4.3.1 rl1~61VIBUmru 
' ' 

4.3.1.1 e:JumruvT1tl1bfiu , '!"l{e:JlJBumru 
' ' 

4.3.1.2 'Jtl'l"il-:J 

4.3.1.3 'Jtl'U'J'JVlfl~l'Vl~'Ui:llfl'<\J-:J ' '\) 

4.3.2 ri11i~1t.~1um"JI?i'1b'Wum"J (llliJ) 

4.3.3 ri11oU~1t.J5'U, (tJllJ) 

4.3.4 'J1fi1'Jl:WV11lJoU'iJ 4.3.1 4.3.2 bbi:l~ 4.3.3 

4. 3.5 lil'lt.!l'U.fll,;lJi:lrllb 'Wl.l"Ue:J--J'Jlfll'JllJVIllJoU'iJ 4. 3. 4 
'\) 

"' "' 
4.3.6 'Jlfll'JllJVJ--J~'U"U'iJ-,JoU'iJ 4.3.4 bb6l:;oUe:J 4.3.5 

' 

)Hfo . ') -ff'r.-L__
IV 
'J'l\r'J ~-D· Q... ~ 

-~--

J~. C~J!~---
4.4 Vll--J'Jl"Ufll'J ... 
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i.J I V V I t I 

4.4 'Vll'I'Jl'1lm"J-;u~'W-;ul'Jrul~~'~~8-;uln~Vil?1umlAl'J1:wYi'l~ul'll?1~'~ q;'~~lliJum"Jf.ln~8'~ffll:IJ'Yl'Vll'~'Jl'1lm"Jnl'Vlt!l'l 
~ ' ~ 

4.5 'Vll'I'Jl'1lm'J'Vl'J'I116/i'~~'VlB~-;u~ 1lJ~u11Al11'1'JlmVJi!'~ Vl~mlAl~l?1u8~'1VlJJI'In1~ Vl~mn-;uCJm~ n 11'1CJ 

1lJ~-;ul'Jrul~ I'!VlllG'l CJ 111~?1 l'lll~llll?i -;u~'W-;ul'Jrul llG'l~ 1 Vf~8--:hm'JI'll'l~u'tlm'Vll'I'Jl'1lm'Jl tlu l~ 1'1'1!1~'~ ~t?1um1m ' ~ 

-;u~l~t:m~8'1All~CJVllCJ 1~'~1 :iJ1~ 

5. VJ6l'milt!U'a~f18'Ufll'a~:(}THU1 

~ l?1t!8Jlfll-;u~~ 8'1l?1t!m8n?1l'J'Vl~ mnu~um'l"l~8wl'u 1 Ul?1t!8'Jlfll li'ICJblCJn 1i't!8f1'1!8'11 Ul?1t!8d1All tlu 
~ "" ... 

2 ci1u <il'lu 

5.1 ci1u~ 1 mh'ILJ8CJ~8'1i'll8nm1<il'll?i81 ud 
( 1) 1umru~l?1umlAlltluiJ&luAAG'l 

~ ' 
(n) Vll'IVfuci1t!?11~ ruVJ~mifl'IVfucilt!''illtll'l 1 Vf~u?h l tll'VlU'I~8~'U'J8'1 fn'JI(}I'I'Vl~l ul'JuiJ&lu flAG'! 

~ OJ "' 'I 

Uru~'JlCJ~8Vlt!ci1t!tf~I'Jf1l'J tfi'JeJlt!lvfll'UAJJ (~li'J) 'l"l~8JJ~'U'J8'1~llt!lf.lf1~8'1 
v , ~ ~ , ~ 

( '1!) u ·~h~wih nl'! 'M~8'U ~,;'Vl:W'Vll'tlt!"·ih nl'l 1 Vf~u ~ll u l'MU'I~8~'U'J8'1 nl'JI()I'i'Vl~ l iJ CJutl&lu AA G1 
' 

~1lt!1'MU'I~8U~Aruvi?1u5 uru~11CJ~8m"J:wm"Jtf~~'~ m"J tfilrl1t!li()A1UAJJ (~lil) llG'l~uru~tf~mifu~lCJ 1 mu 
v "U 'tl 'I QJ 'U , QJ 

(mru1lJi'ltf~8Vfu1ll'J 1 'Mru 1 Vf ll uuu ru~11 CJ~8tf~8Vfu ll 'Vlu) 'l"l~8:w~u18'1~ll t!lf.l n~8'1 
'U 'I Q.l v 'U 'I 'U 

(2) 1 umrutf l?1t!81lfl1l Ut!'UflflG'J6)):1JI'Jl'M~8 Aru~'UAAG'l~m -dtl&luAAG'l1 Vl~t!~ll t!1Uffl1't.h~,J'll'l1 
'U 'I , , 

th~'1l1'1lt!'1!8'1tiJu~l L u1-if8 ffl flG'l'l~ ll?11'!'1i:1'1m1 l-if1l tluVfuci1u ( ~lil) ~1l t!TUffl1U1~,)11'11tl1~'1l1'1l"Ll'1!8'l 
~ ' 

tfdJuVfu?hu 'l"l~8:w{u18'1~1L"Lllf.lm'l8'l 
~ ' ~ 

(3) 1 umrutfL?1"Ll8dlAlL tlutf l?1t!8Jlfll~1:w n u 1 t!:Olt!~ l tlutf~1JJA11 Vf~u~1L t!l~ ruru1'1!8'1 f1l1L -if1~1JJA 1 
'U 'U &3: 'U QJ Q.l 

~ll t!1Umtl1~,)11'11th~'1l1'1lt!'1l8'ltf~1JJA1 lLG'l~ 1 t! mru~tf b -ifl~1JJAliJ1l'J 11'1L Ut!'UflflG'Ju)):IJI'J1~i11 'li~ru'1!1&1 
'U 'tl 't Q.J 

1'VlCJ fi1Vf~u~1lt!1'MU'l~m~u'Vll'l 'M~8tf~1JJA1iJ1CJ11'1btluiJ&luAAG11Vf~uL8m111ffll:W~1~u 1ilu (1) 
~ ' ' 

5.2 ?ilt!~ 2 mh'lLJ8l'JI'i'mill8f1?111vl'll?i81 ud 
5.2.1 ~1L u11 U'Vl~bul'Juvnru'1!E1 'M~8~1l u11 u~lfi'rull?11'1'lm1-;ui'!'Vl~L tJCJt!VI1'1Vfuci1uu~,;'Vl llG'l~~lb u1 

v ' 

1 u'Vl~b iJCJu.n1i'f:wG1rilb ~:w ~1L t!l'Mu'1~8~U18'1ffl1ltl1~Yiu (~li'l) ~i'ltmu'lfi'u1 m utJi:J-;u-;uuu 'l"l~8:w~u18'l 
~ ' 

~lb tllbl n~ 8'1 Clfl b i'umrutf b{;'ft!fl)lfll b Ut!'U flflG'lu))jJI'Jl'Vl~8fll1l~'UflflG'JmjJ 1-dtl&l'UAAG'l 
'U 'U , 'I 'I 

5.2.2 bLflfflffll~8fl'Vl~mb'UU1tl 11CJG'l~bBCJI'I Aru~m~ru~bu'l"ll~'1lfl'l~?11'1 'li'l~l'l'l'll li'ICJ'U~,;'Vl~CJ~ffl Vl~8 
'U , 'I 'U 

' ' ' .<:::lt. Q.J 2/ ~ .:::::1 Cll f.LI V .::::1 .:::::.1 IV .o::::i 

?11'1ll'1l8'l'U1~'VltJCJG'l ffl vtbb?11'1'11ll'JG'l ~ b8l'JI'IA11!G'l n~ru~ bu'l"l1~'1l8'1'l"l?11'1vt b?1t!8'1lll'J 'Vlffl'J-:Jnu 11l'JG'l~ b 8l'J 1'1 
~ ' ' ' " ' 

Aru~ m~ru~ bu'l"ll~Vi b?1t!8ffll:w-il8 3 'l"l~8:WVl'l vi'1 bA~8'l'MJJll'Jbb?11'l'l11 t.JG'!~ bBl'J I'!Aru~ m~ru~ Lu'l"l1~'1l8'l~?11?1 
' ' ' 
ffl1:W~vtl'I'J1'1lf1l1~fl'lm1 1 Vf-a'l?lb -;uu L?1t!8JJl'l"l~8wl'u 1 u b?lt!81lfll mru~11CJG'l ~ bBCJI'!Aru~m~ru~bu'l"l1~'1l8'l 

' 
~{;'fi'J~vt1'111'1lm1n1'Mt!l'l1lJtJ 11 nf11 ubbAffl ffll~ 8 n tf b?1u m1flll()~~8'~il'Mu'l~8~u18'll()1nu~~'VltftJ ~ ffl'M~8 , d..J 'U 'U 

?1l'll1'llfl'l'U~~vttltJ~ffl ~'U18'1l1i'lAru~n~ru~bu'l"ll~ffl1:WVJ'Vl1'111'1lf111nl'Mt!l'l 
~ ' 

5 .2. 3 VlU'I~8:W8'Uell"Ll T;;J'Ii-:Ju 1'181 f1J bb {;'! (fljJtJ ffll:W n~ VlJJl tJ ~1 b "LlTU (fl 'JU J~,)11'11tl'J~'1ll'1lt!'1l8'1~ jJ 8'U 

Blt!l'<\J bbG'l~tf~'UJJ8'Uellt!l'<\J 1 umru~ tiL {;'It! e:Jdlfll:W8'Uellt!1'<\J 1 Vl'UAAG'l5uvi'1f1l) bb Vlt! 
~ ~ ' 

5.2.4 ~lbt!lwnm1bb?11?1'1Aru?1:wu&1'1!8'~tfb?1t!m1Al ffllJJ-i!8 2.1 -i!8 2.1 o bbG1~-if8 2.14 ' ~ 

5.2.5 b8f1?111bb?11'1'111CJ~8bbG1~.fll'l"l~lt.J'1leNil"11m 'l"l~8JJL8m111lb?11?l'lml:wbtlt!tf~i'JAru?1:wu&lffll:ui8 
~ ' 

2.15 (~lb tllUffl1lJ~'Vl5tl'J~fl8'Ul'1ll~'l"lim m'J:wmuA:wbbG'!~ 1 U8t!rulffltl1~n8Ul'1ll~'l"lim f1J'J:WA1UA:W) 5/t'l 
'I 'I Q.l 'I 

l'i'8'11~u 1u b~8t! tl 'M:WI'Ifllt.J'll8'1Vlt!'l~mbl?i'l~'l 
' ' 

5.2.6 b8f1?111bb?11'1'11lt.J~mbG1~m'l"l~1t.J'll8'1'1il'li 'l"l~8JJb8f1?1l1bb?11'1'1A1l:wbtlu~~i'lAru?1:wu&l ffll:W-iJ8 2.16 
~ ' 

0 

:: ;.2.7 !:Lt!lb8~?1l:Vl~mbAfflffll~8fl~LL?11?l'l':h Compress~~L?1t!811Al'<il~1mum1&11'1~'1"e{tlmru 
'Vllt!lbt.Jt! i :Wffl1bb'Vlt!I()1Vlt!lt.J1t!tl'J~b'Vli"11'Vlt.J ~. /) ----:r~ 

\ ....) ~- 5.2.8 ~1Lt!ll8fli;'ll) ... 
?1\1 16.0- '&J_ ~ ------
_)J•i c) c- ;1 

'·-c '.c'7 / .. --
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5:2.8 61'11, 'U1t,e:Jf1?!11V!~e:mf11'11'11~un~t,t,?fV1'rJ1 Evaporator ~~t,?l'Ue:J'JlAT;u~ 1m 'Un11~V1~-:J~U mru 

Vr11h~,flu 1 il~11,l'Vl'Uiii'1VI'I..hv1uu"J~l'VlA1vm 
5.2.9 61'1l'U1le:Jm"I11VI~mt,AI?ll?l1~un~t,t,?lV1-:Jl1 Chilled Water Pump ~~t,?f'Ue:JJ1A1\1~1munTj~VJ~-:J 

uumn1v'h1l1l~u 1 :U~1~~'Vl'U"illVI1hv1 'W'lb~t,'Vll"11 'VlCJ 
' 

5.2.1 0 61'11, 'Ullu n?ll'JVI~u t,t,AI?ll?l1~un~t,t,?IV1-:Jl11t1U 11'Vln61'1V!-ru6'11n\J-:J~~t,?l'Uu11A1\J~ 1m 'Uf111 
' 'U 'U 

mn\1-:Juumruvhtlll~'U 1 il\?llt,t, 'Vl'Uiii'lVItllv 1 'UU'J~t, 'Vll"11 'VlCJ 
'U ' 

5.3 VI1n~l?I'Ue:JJ1A1hlillun?l11VI~mi1'UU1~nuum1~\J11ru1~t1n~u-:JA'JUil1'U 1?11~-ifu 5.1 ~-:J-i!e:J 5.2 
'U "" 'U 

YI1-:J11'U nTJ'Ue:J~'I'J'Ui't'VlB~\1~ hJ-ru 11~"il11tt.n um l'Ul~vU'Jt: 1CJ'lltJ'1lCN'Vl1Til'lln11 

6. fl1'Jn1VIUV18U11A1 

11fl1~1,?l'Um.nv~m8'U11Alut!H1hJU'uvn11 180 i''U U'u~,~,~-J'Ut,?f'Umlm 
'U 

Q.l tl <Q, i;V ..:!:1. 

7. 'Vl61mnru6fln11'Vl~THU1AV1 L6lun 

1 'U nl'J~\11 1 ru111J6'l n11 ~'U-ifu t,?l'U e:J~ ~~\1 1 1ru1 ~ Vl~'U 1V1 v1 iVI~ n t,n ru•1h1A1 A ru~ n11~n11~ Vl;ff u 

~~t,UV1"1lu-:J 1 'IJ l?l'Uu11A1 t,t,6'l~e:l1'Ut,t, -.D-:J11ATI''f~,u~UqJ~h1 CJnl1luf1?111VI«n]1'U~1-:J 1 '1Ju-:J~l?I'Ue:JJ1A1Vjf111CJ 

1V1mtlV1t,IIJCJ m~i''U nmll6'l~?lm'Uvi~n1VI'UV1 1V1CJ\J~~\111ru11.U~,nrusn11A1~m~un~vi~,?l'Um1m~1?lV1t tl'U~ 
'U ' 'U 

'll'U~ nTj~VJGifu .n1 t.JVI~-:J\11 nl?l11\J ?I uu m1ilt~J6'1'\.J1~ 1v'lltJ~1~ n'U A ru?lmJ~~b?l'Ue:J 11A1ll6'l~A ru?l~u~Ji'1'U 
' 'U ' 

~ "' d 
I,'VlA'UA l,b6'l'Jl?l1\J 

7.1 nl11?111\J?luum1ilt~J6lu1~ 1CJ'lltJ~1~n'U 

'Vl1-:J11'1lnl1\J ~~lt, U'Un111?1 11\J?le:J'\J m1il11J6'1U'J~ 1CJ'lltJ~'J ~fl'U\Jln t,e:J n?l11Vl~ n:ol'U'Ue:J-:J~ l?I'Ue:J11A1 
"" 'U 

l!Jn11t.JVI1flU11fl!Jl1~ b?l'Ue:JJ1A111 CJ 1V1t, tl'U~iJi:f'J'U 1Ji't,a CJ 1:l1111Vlt.J'Vl1.:11?11-:IVI~e:J'Vll.:!ele:J~ 1 'U fl\1 n11'1Je:J-:J~ AA6'l 

511~V11Vl~e:JU~'IJ A A6'l ~'U.yj t, -if1 b?l'Ue:J 11 A1Vl~e:J b -if1 ~'U-if Ub?!'U u ~ u'VIi.h CJ.:!l'U'Uu.:!-r:oJ'U 1 'Ufl11'J b~ CJ'J n 'U 
' "" 

'Vll.:J 11 'llf111\J ~ 1:W-ru~ \J11ru1-if m?!'Ue:J'Vl1-:JJi'1'UL 'VlAUALL6'l~-i! m?l'Ue:J'Vl1-:~Ji'1'U1lfl111mY'U~e:J 1u n 11 \?l V1 ~ 'U '1l u .:~ 
'Vll-:111'11 m1~m tl'U~ i'U?I V1 

' 
7.2 nl11?111\J?!uuAru?l~u~ 

' 
'Vll-:1 11'11 n 11\J ~ ~lt, u'U m 11'111 \J?!e:J u A ru?l~u~ t, u n?I11VIGi n :01'U'1le:J.:J e¥l?I'Ue:J 11 A l'Vl m1 CJV!l n u11 n n'i1 

, d.9 \1 't 6..J 

~t,?!'Uu11 A111 CJ 1V1ilA ru ?l~iJ~hJ A1Uil'J'U t,t,6'l ~ l?l'U u Lu n?l11VIGi n:ol'U hl t1 n~ u-:11'11-:JI'll~~ 'Vl1-:J 11'11 m 1n1VI'U V1 
\J , d.9 '\1 

'Vll-:111'11 nl'J\1 ~ 1:W-ru~ \Jl1ru1-i! ul?l'Ue:J'Vl1-:JJi'1'Ul'VlAU All6'l~-i!m?luu'Vl1-:JJi'1'U11fl111CJJ'U~ u 1 tJ n 11 \?l V1 ~'U '1l u.:~ 'Vl1-:J 

11'1Jm1~m U'U~iu?!VJ 
' 

'Vll-:J 11'/J m 1 l?ll~Yi n lV!'U Vl 

7. 3.2 'Vl1-:J11'1Jnl1\J~ 1:W-ru~\J11ru1-ii'm?l'Ue:J'Vl1-:JJi'1'U t, 'Vl AU A~hl 1'11-:JI?ll~All~~ e:J-:1 n11'1l e:J.:J'Vll-:1 11'1Jn11 

t,t,6'l~\J~ 1:W-ru~\J11ru1-if m?l'Ue:J'Vl1-:JJi'1'U11fl111CJJ'U~e:J 1 tJ m1~ V1~'U'1le:J.:J'Vl1.:111'1Jn11~m tJu~i'U?!Vl 
' 

7.4 b Y1uu1~ 1v'llu1 'Un11~\J11ru1~V1~W"lV1l~un Aru~m1~f111i il~VJB1 Vi'~l?l'Ue:JJ1A1~t,t,\J-:J-i!uvV1\J\J~.:~ 
'U 

?l.nTw :ol'U~ VI~u.Uu VVJ\1\J~.:~ 5u 1V1~ ~,~ m nu ~t,?l'Um1m1Jl1V1 CJ'Vl1.:!11'1ln11?l-:~1'U~'VlB~\J~ 1:W-ru11mVI~u 
"" 'U 

hJvh61ruru1 VI1nVI~n:o1'U~-:Jn61111:Wilm1~t, VIm~?l~Vl~e:J 1:Wt1n~u-:J 
OJ IU cot!! \1 

7.5 'Vl1-:J11'1lm1?l-:J'J'U~'VlB1:W~\J11ru111m'Uu-:J~I,?l'Uu11m1V1v l:Wm1~u'U~'U 1 'Umru{?]-:J~u 1 u-d' 
'U 

7.5 .1 1:Wu11fl!J~e:l~ l?l'Ue:JJ1fl111CJJ'U 1 'UVI~fl!1'Un11-ru'Vlu-:J~m ilqJ'IJ'J'Ub?l'Ue:JJ1A1 

., 7.5.21:Wmun~e:JU~~AA6'l (~AA6'1511~V11) Vl~e:J6'1»1CJlJe:J~e:J~I,?I'UU11A1ut!1-:JV!~.:Jmh-:~1V1 Vf~e:J 
Yl.:!Vf~V11'U1'1Jl?l'Ue:J11A1 1\ .h ---;£ ~· 

(/<Y. n 
r .J ~ 7.5.3 t,?l'Ue:JJ1t.J6'l~t,8CJV1 ... 

1()1~ ~-0- til @:.---··· 
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7 .5.3 ~6'11Je:JJ"1CJJ;'l~~8t.J (?)~~l'ln~>h-'l 1 'l.J\11n ~1au1 'IJ~rhVIt~(?) 1 t!VI'U'I~m ~'1J'1l1tl ~6'1t!BJ"1fl1~ ~ Dt!6'11J"~~1A '11 

~~e:JJJt:-.JJ;lv'h 1 ~~n(?)fl11:w hi\ LJ~m.J ~~ t.J ~ LJ~m.J~~n~~6'1um1mJ"1t.J~u 
" 

7.5.4 J"1fl1~~6'1ue:JiJmJ"'IJ(?)J;'l'U l'ln ~~:w ~~m'IJ ~LJ~t.~m~LJJ;j..:J1(?)CJ~~6'1um1fl1int?i'J;'l..:Jmt.JiJa~a~fe:J:w 
" " 

LJJ"~VI'Um1 c~hm rhl'LJH 
8. -D'mhllltl(?)btJm-aLJ-a~nau~~J;'l~~(?)~..:J 

8.1 ~'IJ1t.JI'i'e:J'I~6'1um~uumJ"LJ-a~nm.J~(?)~..:Je:J'l.Jmruv\'1J1~8u '1 ~~J;'l!:~an6'11J"~~6'1(?)'1lBn1J"rhu1ru~1'1., ~iJ 
" ' I 

1m m 1 tl6'11'1J1ll"11 m-a:w~fl ~8'1 nJ;'l ~ill uau ru11'l'tJJ"!: ne:Ju1 '1l1'li~1m nJJ":Wfl'JUfl:W 1'11:W~1~11'1l'lJ'ru riJ'&F3m m 
, v , v v 

~.1"1.2542 hl~1n11'l.JJ"~~JlVJ6'11ilru11"11m mu1:w-ru1e:J'I ~~~1~6'1ua1Vf na..:Jci..:Jn1~'1th1'1 m:we:lVJV11J"~~a Jl1t.J1u 
v ' " 

60 i'u 'l!u~(?)\11n1uJ;l..:Jtl1:W1w.1ruru1 ~~a1~ m:w~~t:-.Jtln11'111'1 m:we:lVJV111~~a l'l'D'il6'1BU~~J;'l~-ruJ"a'l ~'~-d' Vl1n 
v v " 

'l.JJ"1n!]11 J"1CJJ;'l~~8t.J(?)'Ile:J'I~~ uu hl ~ D'W 1 LJm:wVI~ nmJ"VJ1'11mmJ":wVI~a hJ mm~6'1:w ~'ll1t.JI'lnJ;'l..:J~'il~LJ~u~l'l1:w 
fh1'ih5t.~'IJe:J'IVJ1'1J"1'1ln11 1(?)t.JWA(?)rh1i~1m~:w~~:w1(?) 1 ~'l~t! LJ-a~ne:Jut?i'1t.1 

8.1.1 ~~uu ~~J;'l~~e:Jn6'11J"~~6'1(?)..:J15m1rhmru1A1'16'1f1'1'l1'W~~vi'WJ"e:J'I-rue:JLJmruvhJ1~~'W '1 ~~J;'l~J"tlTIJ..:J 
"" ' 

8.1.2 ~e:Jn6'111~~6'1(?)'1n1J"A1'U1ru~~m~e:m1i'lltl1(?)'1Je:J'I Chilled water pump '1Jtl1(?)~(?)vl'e:J 
-ru - ci'IJ1~EJt!~~J;'l~'IJ'W1(?)6'11t.Jll"'vhn1~'1~1VIfu6'1uu6'1'Wt! ~~mf~~n\91 (~~BV!m'lvl1~'W) 

' 
8.1.3 ~~uu General Arranoement 'IJ'e:J'Iu'l.Jmruvi'1J1~~u '1 ~fa:waLJmru'l.J'a!:mJ'l.J11t.Jn11~~J;'l!: 

::, ' ' 
~1tl1'W'W6'1(?) 

' 
8.1.4 b~uubb6'1(?)'1'1Jtl1(?)i'J~l(?)m'J:w'IJa'!eJ'l.Jmruvi'1J1~~u "'~ u'U'atlTI1'~ 

' 
8.1.5 b~uu Schematic Diagram '1l'e:J'I~'l.Jmruv\'1J1b~'W '1 

8.1.6 bb'l.J'l.J Schematic Diagram 1~'l.J'l.Jfl1'l.JfJ:W'Il'e:J'I~'l.Jmruv\'1J1b~tl '1 

8.1. 7 Jl1~bb6'1(?)'11t1'l.JJ"'aVJm11VI-rumn'il'l 
' " 

8.2 ~'IJ1t.JI'i'eJ'I~(?)vJ1be:Jn6'111bbt:-.ltln11fl1'l.JfJ:Wflillil1~ (Quality Control Plan) bbJ;'l~b'e:Jn6'11J"n111'111\16'1eJ'l.J 

n11Y'l1'l.Jfl:Wflillil1~ (Quality Control Protocol) vi1 'Wn11~(?)~'1~bJ;'l~bnrusnm1VJ(?)6'1e:J'l.JVJ(?)J;l'e:J'I~'l.Jmruv\'1 
J1~~'W '1 ~6'1'We:J 1 ~ neJ..:Jci..:Jn1~'1'lllJ"'I m:we:lVJV111b~eJ n1t.1 1 u 60 fu ilu!.l(?)'il1nf'WJ;'J'I'W1:W1 w.1'ruru1 ~ ~e:J 1 VI 

'I '\.1 V IV 

mnmuA:wflrum~ m:w'W~'W1mJ"'111'1 m:we:lVJV111~~eJ 1'111\16W'l.J~~J;'l!:-ru1e:J'I 
' ' " 

8.3 ~'IJ1m tJ'W~fu~(?)'IJaum'a~(?)VI1 ~~ 1'1'11tl 16'1(?)e:J'l.Jmrul'i1'1., m'a'IJ'U6'i..:J l'lJ;leJ(?)\J'U~fl~e:J'IiJe:Jvtl -51 'WmJ" 
'tl '-' , , I 

'l.J'a~ne:Ju&l(?)~'IB'l.Jmruv\'1J1~~'W 1 
' 

8.4 VJ1'111'1lm1iJi1VJ5~'il~'lle:J 1 ~~'ll1t.JVICJ(?)'11tlb ~m~m '1l Vl~e:Jv\'11 Vlj.] 1(?)t.J1 i-16'1(?) Vl~e:Ja'l.Jmru1 Vlj.] Vl1n 
'U , , , 

-Yl\11J"ill1~~~1 ~ Vl'Ul1 ~'IJ1CJ 1 -ifl6'1(?)VI~e:Je:J'l.J nJtUVI~e:JnJ'a:Wl5n1'avl1'11'W~1j.]t1n\9leJ'l 1j.]~ Vl:lJ1~6'1:WVI~eJ 1j.]fl'a'l.Jtl1tl 
'U , , 'I.J 

1(?)CJ~'IJ1CJ 1j.]6'11:lJ11tlfl(?)fll1 i~1t.Jb~:W~~:W1(?) i1t?i'~'I~'W 
9. n1'V!'W~&t..:J:we:Ju.W61~ 

~.1 rl1VItJ(?)ci..:J:we:Ju 'W6'1(?)1'11:Woii'a 4.1 ~~J;'l~'at1TI1'1 ~1u1u 2 A'W ru amu~LJJ"~ne:J'l.Jn1J"'1le:J'I~'Il1CJ Jl1CJ 1 u 
.' , 'U 

180 (VI~'Ife:Jm~ LJ~i1u) i'u 'l!u!.l~\11 nlt!J;'l'ltl1:W1 wi1ruru1sffe:J'1J1 t.1 nuVJ1'111'1ln11 ~'~-d' n111'1J"1\l-ru'W£~(?) 
v v ' 

V 9/ 0 V.C:."""' <V Q.J V 0-=>. Q..J Q..J Q.J I 

t:-.J'IJ1CJI'leJ'IVJ1VItl'l6'1e:J~'1lruflru~m1:wmJ"I'l11'il1'l.J~6'1(?)~~J;'l~flru~mJ":wm1'1 l'le:J'I(?)1~tltln111'111\JJ"'l.J~6'1(?)(?)..:JnJ;'l11 
"U v , , 

m:wffi\9lru~~~'l1~~1t.Jufe:Jt.J, \ 
9.2 ~'ll1t.J6'11:w1J"t1ti'TI·r6'1(?)1'11:wf'eJ'9.:1,1 LJLJ1~me:Ju ~ tJueJLJmruv\'1J1~~u 1 1t?i'n1t.JVI~'I\11nAru~m1:wm1 

\.1 'i "·.J/ , 

\91 J"1\l-ruy~'6'1(?)~'1 n~11 ~~ CJ'l.J~e:J CJ ~~~1 

9 . 3-!..n 1 ~ tl (?) ci 'I :lJ eJ 'lJ eJ LJ n J ru 'Vll J 1 ~ ~ tl '1 ~ 1 tl1 'W 2 A tl ~~ J;'l ~ J tl 'lJ J J Vl m11 VI-r 'lJ J;'l 
' ' 

1 Au ~ ~~~1 ~6'1~\16'1:wu1ru ~~a:wVJ(?)6'1e:JuVJ(?)J;j e:J..:J'ilu1 oif..:J1u 1t?i'l'l1:w~VJ1'1J"1'1l mJ"n1'VltJ(?) 
" 

vl1~VlCJ'l.J~~e:J ... 
Q~ 
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vl1lVJtJUl1e:r;um~~\Yl :01'L!Vl'Y'H18?f~');1u B1Ul8?f~');1u ~-:JVll\Yl'll61U1 .fl1tJ1'W 90 (Ull~U) l'W uuil~Yl':\!1fll'W 
' . ' 

'rlru~irJ~~m~~~1-:v-ru~~IYl~hvO'Wm~191~1-:v-ruw~IY1~1:w-if8 9.1 l1tJu~8tJ 
' ' 

10. ~8n1Vl'W\Ylb'Wfl11~~:w8u 

10.1 ~'ll1tJ~8-:J6i-:J:w8u8'\JmruvhJ1l~'W 1 -;J1'W1'W 2 A'W bl6l~'HIU~'J'Vlmhlll-rumn-:v-:J-;J1'W1'W 1 fl''W ;-:JiJ 
'U 't 'l \I 

'JltJ~~lBtJIYl l~8'W hJ oU8fl1Vl'WIYl ll~:t:Aru~ fl'l~H1l~lu'W1~~1:1J~'V11-:J'J1'1lfl1'Jn1Vl'WIY1 
' 

10.2 1'Wmru~~IY11911:woif8 9.1 b tlt!~~IY1~'111l~1~1n~1-:J'\J~::::l'Vll"l ~'U1t.~~8-:J'I11l8n~1~1u'l11l-if15uri'1 
' ' " 

(Import Entry) ll6'1~1un1nu~'Llri'1 (Invoice) ~iJ~1tJ6'l:t:lBtJIYl/oif8~~mull1'W bl~IY1-:J'J1141'\J'J1nn ll~:::: 1~-ru 
m'J-ru~8-:J~1 l 'Wlfl n~ 8-:J':\llflVJ'kh tJ.:J1'W'U8-:J'V11-:J11'1lfl11VJ-ru ~ 1Yl'll8U m ll~IY1-:J~8A ru~ n~'JJJ m'Jm1-:v-ru~~ IYl 

" ' 
bb~~:w8u~1b 'W1l8fl~11~-:Jn~11 1 Vfnu'V11-:J'J1'1lm~ 11b U'WVJ~nJil'W 1 'Wl'W\91~1-:v-ru-w~~prt! 1 

10.3 1 'Wmru~'J1141'U1tJ'Um~~IY1~1:woif8 9.1 ~'J:t:UI911:w?lruru1~8'U1tJ~vhHnu'V11-:J'J1'1lfl11 :W:w~rh~-:J 
, 'l QJ v 'U 'U 

n11'J1m~'WA1m:w1un1nu~'L!A1 (Invoice) 1'W-if8 10.2 ln'Wn11~8tJ6'1:::: 72.27 ~'U1tJ~8-:JvlTVIU.:J~8~ll"\l.:J 
" 

lVJ~(;.J~ 1 'Wfl1'Jl61'Wm1A1'U1tJI911:w?lruru1~8'U1tJ ~vh 11nu'V11-:J'J1'1lm~ ml61'W81'i8Aru~ m~:wm~19111-:v-ru~t611Y1 
, (lJ Ill , 

10.4 ~'U1tJ~8-:J6i.:J:w8Ul8nm~l'i1-:J., 'U8-:J8'\Jmruv\'1Ll1l~'W 1 -;J1'W1'W 2 fl''W ll~:t:'JflU~'J'Vlfl~TVl-rumn-:v.:J 
'V I , , 'U 

-;J1'W1'W 1 fl'W uUU.flTt~n1'VltJVJ18.nTtt1el.:Jflfl't} -;J1'W1'W 5 'll\Yl :IJ1'W~8:1JtlUW611Ylyj6i-:J:IJ8U L~?Wh]f11Ylrh1-b'~1t.l 
"I ' ' 

lvim~:w11Yl1 vY-:Jif'W ~.:J~1tJfl1~~81'\Jd 
10.4.1 VJU.:J~8~iJ8m~1-b'.:J1'Wbb6'l~i.h1-:J-rmn (Instruction Manual for Operating and 

Maintenance) 

10.4.2 VJU.:J~8~1tJfl1~8:t:1VJ~bb~~8i.Jmcl (Part List) 
' 

10.4.3 b8fl611'J~~uu'li8JJU11-:Jm:Wbbr;.J'W (Planned Maintenance System) 

10.4.4 u'L!'i/inr;.J~fl1'J'V11Yl618U 'V11Yl6'lm \911JJ-if8 11.2 

10.4.5 As-built Drawing 'U8-:JbbUU~1'~1 (Drawing) ~1:w-if8 5.2.8 'U8-:J~'\Jmruv11Ll1l~'W 1 

10.4.6 r;.J6'1fl1~'Vl\Yl618U'Vl\Yl6'18-:J':\!1flh.:J.:J1'W~r;.J~~'U8-:J Compressor, Evaporator bb~:t: Chill-ed 

water pump 

10.5 ~'U1tJ~8-:J6i.:JJJ8Ub8fl611~191·1-:J., 1911JJ'll8 10.4 ~Aru~m~JJfl1'J~~1~1'u~~IY11~~'J1~-rubb~1 1Vf 
" I ' 

fl8-:J6i.:Jn1~-:Ju1 1-:J n8-:Ju.:JA'um'J m:w~'V1VJ1~l18 b~86'1-:J:w8u 1 Vfww1t.~~1-:J 1 (LIYltJB1-:Jfi.:J?l11J11J1~8'U1t.i) ~.:Jtf 
10.5.1 b18Vlm.:Jvi1~'W nmb18'Y'l~ln~~ 1 fl8-:Jb18tJ'Vlum~ "il1'W1'U 2 'll\Yl 

' ' 

11. fl1119111~~uw6l1Yl 

11.1 b~8~'U1tJ 11?1'~1ltl'Wm':i6i.:J:w8u8'\JmruvhJ1b~'W 1 ll~~':it~u~~'Vlfl~1VJ1'umn~.:Jlb~1 ~'U1tJ~~~8-:J 
'V , , 'U 'U 

'VliY1~8u~~uuvY.:JVJJJIYl b~81 vrbb 'W1 ~-.h 8'\Jmruvhtl1 b~'W 1 bb~~8 '\Jmru'\J'J~n8u'Vl n8~1-:Jll6'l~'Jt~U1'J'Vln~1VJ-ru 
, 'I 'I , 

mn~.:J ~1:1J1'Jtlvl1-:J1'W 1~8~1-:Jflfl~8-:Jb1tJu~8tJ 
" " 
11.2 ~"ll1tJ~:t:~8-:J'VliY1~8-:Jb~'W8'\Jmruv11tl1b~'W 1 61uu~'W'Wmil18VJm.:Jvi1~'W vY.:J~~uul'im~8-:Jn'WlU'U 

" ' ' 
nm 1:J.U8tJfl'h 5 l'Wvl1fl1'J 1 'W'J~Vll1-:J,T'W~"ll1t.l':\l~~ 8-:J'Vl\Yl6'18-:J'\J-ru bb~.:J bl~:t:I91'J1':\!VJ1oif8un'W~8-:Jlun1~ 

" 
vl1\11'W"ll8\I'J:t:UU Vl1fl'\J'J1flnl1'J:t:UU~1'W 11Yl1:J~1:1J1'Jt11 oif.:Jl'W 1\?l~l:IJl\91 ~'\J'J:t:61\IA"ll8-:J'V11-:J'J1'1lfl1'JllfK1 ~"1J1tJ 

~m-ru ~1Yl'll8U 1 'Wfll'J lull "ll\11'W 1 'W'J:t:UU,T'WVJ18~1'W~ l~ tJ1-if8-:J lbiK1vl1fl1'J'VliY1~8u 1 VJ:J€1 nA{.:J LIYlm ~1 ':\I'Ll n'i1 

~~bbUi-:vl1'J:t:UU~.:JVl:IJ\Yl~1:1J1'Jflvl1-:J1'W1\?l8~1-:Jtlfl~8\l mulJ'J'W ~:IJ.U~uJ~1 11:1J~8-:Jfl1'J"ll8-:J'V11-:J'J1'1lfl1~ 
" " 1/).._ - ----

~- I) : !""~ bblK1'WfeJ~~.:J ... 
1 ....., '7}" 

'd1 h ).1. ·0 - 6/ r _c;;;;----
.----·-
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llil-:rv'l{mJ~'I 61-:J:ue:JLJu'trYi nt:.Jfl nl':i'Vll'\6'1 e:J'U Vl~e:J'Vll'lfl e:J'I1 VfnmHl.l~ m':i:unT'j\7J':il'<ilfuw6'1 ~'~ llfl~'Yl1'1':i1'1lm':i'<il~ 
' 

hHLJ~I'l'lie:J'U 1 'Ufll1JJl~tJVI1 tJ 11'11 ~lnl'l~'U'<illnnl':i'Vll'l6'1e:J'U Vl~e:J'Vll'lfle:J'I,Y'U 
11.3 n1':i'Vll'l?fe:J'U'Vll'lfl e:J'I1 i 'll'U e:Jtl n ':iruvhtlll~'U 1 6'1U'U 6'1'U'Ullrll~e:JVIfll'IYh~'U "'l~ f91 e:J-:JdJ'U1 tlm:u 

' ' 
Vl6i'nm':i'V11'1lf\lm':i:u JJ117l':i21'U'tie:J'I'U~,;''Vl~t:.J~I71 llfl~JJ117l':i21'U~'U 1 ~l~ mie:J'I ll'ltJf9i'e:J-:Jilflru~m'J:um':i 
171')1'<\Jf'U'W?fl'l~l:Ul uwKn~'\"'tJl'U 1 'U nl':i'Vll'l?fe:JU'Vll'lfle:J'It?i'l tJ ~'1-e~'I.JltJ l U'U~fui'JI'l'lleJU 1 'Un1':i~l'lVI1e:JtlmruufJ~ 

'I 'U 'U , 

lfl~e:J'IiJe:Jvtl m 'U m':i'Vll'l?fe:JU'Vll'lfle:J'I 

11.4 mru~iJnl':i'Vll'l?fe:J'U Vl~eJ'Vll'lfle:J'I'W'?fl'l~ci'IJJe:JU bi'IEJ1 -1ftfl~e:J'IiJe:Jllfl~l6m':i'l.le:J'I'Vl1'1':i1'1ln1':i ~'IJ18f9i'e:J'I 
' " 

EJe:J:ufu t:.Jfl n1':i'Vll'l6'1e:Ju Vl~e:J'Vll'lfl e:J'I bi'!EJ'Vl1'1':i1'1ln1':ie:J'Utu11711 Vf~'l.ll tJ 1 -ti'l"'6i''I'I1'U 1 'V'J.Yh bbfl~?f151':irutl1.flfl'lie:J'I 
~ v 'U ~ 

'V11'1':i1'1lm1 (Ylfie:JI'l'<il'Urh 1 -ti~1EJM1'~1 ~lnl'l~'U 1t?i'I711JJfll1:u~1lU'U 
11.5 li'ltl11n~:r:i1-N?t~~ci-:J:ue:JLJhJm-:JI711JJfll1JJie:Jn1VI'UI'l'l.le:J'It~mJ1'1.li711JJ~q)q)1 'Vl1'111'1ln11'Vl1-:JH~'~ 

~'Vlt~'<il~ hJfu'l.le:J'IJ'U 1 'Umrul 'li'W-d'~'IJ1EJ"'l~l'i'B'~~'U111-N?fl'l~t1nf9i'e:J'~:u1t tl~tJ'U 1 ml'lm ~l 
" ' " 

12. m 1'1mh:al' u 
12.1 ~'l.l1tJf9i'e:J-:J1 Vfm1futl1~nue:Jtlmruvhtl1t~'U 1 1t1~l'~ llfl~1t1U11'Vln;;11VIf'Umn'<il'lbU'U1~tJ~nm 

'U , , 'U 

hJue:JtJn11 365 1'u i!LJtrl'l'<il1n1'u~'Vl1'111'1ln111t?i'fLJ:ue:Ju-N?tl'l111-ti11'llm1t~tJ'U{e:Jmlill Vllnilt Vl171'1ll11'1 ' , , 
LJn'l"'~e:J'~ -lll'lie:J'I t~tJVI1tJ lnl'l~'Wn'U e:Jtlmruv11J1t~'U 1 1t1~1'~ llfl~1t1U11'Vlncl1VIfumn'<il'l 1~VIl1'11-ti-:J1'W 

' ' " 
m:utln&l blfl~bfll'l'<il1nfl11JJ'Un'l"'~e:J'I'I.le:J'I'IJ1tJ eJ'L!l ~e:J'IJJ1'<\11nm11 -ti1'?tl'l~hJtJnf9i'e:J'I Vl~m11'11'L! 1~lh~EJu{e:J tJ , " 
Vl~e:J hJm'Utll'L!I711JJ~fl1VI'UI'l1 11, 'L! l~e:J'W 1 'IJ'I.Je:J'I'Vl1'1':i1'1ln11 Vl~e:Jvl1 hJtJnf9i'e:J'I\711JJll1\Yl1~1'L!ll vY'IVIr;i' nl'111 

" "' 
.fl1tJ 1 u1~tJ~nmfutl1~nuttil1 ~'IJ1tJI'i'e:J'Il~JJt i1ll1~1t uum1ttm 'l.l.fl1tJ 1 u 7 1'u Vlr;i'-:J'<il1n~1t?i'fuu:ij-:J:u1n'Vl1'1 

" 
11'lln11 blfl~~1b uum"Jszie:J:uvhVI~m tl~tJ'W-N6'11'1~"11111'11 Vll-l 1 Vfttil'll?f~:umtJ 1 'L!'J~tJ~nm~ b VIJJ1~?flli711JJ~'Vl1'1 ' , 
11'll m1:u~n1VI'L!I'l1 'L!VIU-:J?iml:ij'~ n11'1.le:Jfutl"J~nu 11'1 t.J~'I.l1 tJ b tl'W~fui11'l'lle:J'Urh 1 -ti~1t1 te:J'I~'Iifu l~mihm1 

" " 
tttll 'l.ltlil1 ~'l.l1tJ:u~f9i'e:J-:Jfutl"J~nu'W'?tl'l~'l11:u1t tl~tJu1 VIi. Vll.i Me:J 1 tl8n 365 1'u ttM1~tJ~b 1mf'Utl1~nu11JJ " , 
bbil'11l.itnu 45o 1''U 

12.2 .fl1tJ 1 'U1~tJ~ nmfutl1~ nu t~e:J~'I.lltJ 1t?i'fu bb :ij'l\11 n'Vl1'111'lln1'Jl1-W'?fi'IJ'Wtnl'l m"J"Ii111'1 tbfl~/VI~e:J " , ' 
b?itJVI1tJ1~VIl1'11 oU'I1'U\Yl1JJtln &1 tb'l~~'IJ1EJ1l.im~1b Du n11.fl1t.J1 'W'J~EJ~b 1m~'Vl1'111'1ln11n1VItJI'l111711JJ 

" 
.rre1 12.1 'Vl1'111'1ln11'1Je:J?f'll'U~'Vlt~:u~:ij1'~Uu~,;-'Vl;Vf1'1/{1-u Vl~e:J'Uflflfl~'Wmvhm1bbm'IJ 11'1CJ~'IJ1t.Jf9i'e:J-:Jt u-u , " 
~e:Je:Jnrh 1 -ti~1tJ~'IiftJ 
" 
13. m"Jtlne:JU'JJJ 

~'l.ll t.~f9i'mciwil1VIU1~JJ1 bl 'U~Ul m11 -ti'll'U bbfl~ n11D11 'lfn~1e:Jtl mruvi'1J1 b~'U i bbfl ~':itlU 'J'J'Vl n cl1V1f'U 
'U , .. , 

fl1 n ~'I~ 'I 'Vl '1 ~ ~ bb fl ~ tJ lj iJ&] ru b ~ eJ VI fll 'I '\Ill~ 'W 1 Vl n 'U b :ij 1 VI U 1 ~ '1J e:J 'I 'I'll '111 'll n 11 b U 'U b l fll 

e:J~l'IUmJ 3 1''U Vl~e:J:U'Wnl1b:ij1VIU1~'1.le:J'I'Vl1'111'1ln11:U~ti1 h bbfl~?f1JJ11t1tll)iJ&1'11'W 1~ ll'lt.J 1aJfil'lrh1-ti~1CJ 
b ~:ut&l:u 1~'~ 1 ~'~if'U 1711:u1'utbfl~b 'Jm~'Vl1\l11'1lmT;u~ui'\VIJJ1tJ 
14.t~'el'W1"llm~·lha~(~u 

14.1 ~'IJ1tJil~'Vlt'l.le:Jfut~'L!~l'IVI't!11 uB' 17111{e:JtJfl~ 15 (~'UVJ1) 'l.le:J\l'J1 mm:uiiru ru 1~\lVIJJI'!VIr;i'\l:uln~ 
" u u 

~'l.lltJ b~:utli)iJ&11m-:Jm1 i!LJtrl'!:u1n1' 'U~ iiq)q)lilt:.JmJ\lAU 1 i bl'ltJ~'I.l1tJf9i'e:J\lu1'W'u5u 1711f2'U1fl1 'VltJVI~e:JVIu'l?ie:J 
rr1tl'J~ n'UVI~e:JVIu\l?i e:Jrt 1tl1~n'U8 b~ n'Vl':ie:JtJ n~'l.le:J\l5'L!1fl1'J 1 utl1~ t 'Vlfl:ulrt1tl1~nut~u~ -1LJci1\lVIU11 tJJ'W 

14.2 ~~e:J\Ylnfl\l"li11~t~'Uri1-N?tl'l\Yl1llie:J 1. 1 Vftbn~'l.llmU'W\lll'l~\lMe:J 1 tJd 
" ' " 
14.2.1 '111'1~ 1 ~l'U'Ju{e:JtJfl~ 35 (6'11JJ~'UVI1) 'l.le:J\l11fl11711JJiiruru1~\lVIJJI'l Vl~\l'<il1n~~'l.l1CJ 1t?i'ci\l:Ue:J'U 

u u " 

-N?!I'll711:uie:J 9.1 blU'Um':itl':i~ne:JLJ&ll'l~\le:Jtlmruv11tl1b~u 1 bbfl~be:Jn6'111bb6'11'l'l16m1r\'1u1ruM1\l., 1711JJoUe:J 8.1 
' ' I 

~t:h'Un1':ioJU':ie:J\l'il1n'V11\l11'1ln11 be:Jn6'111llt:.J'Wnl':ifllUflJJflru.fl1'\"' (Qua~ity. ontrol Plan) be:Jn6'111n11 
,, ~-· 

!J.dJ. /} 
J \7l':il'<il?fe:J'U ... 

I --=-/ 
1(1')~ 1-{,- 0- 29--~ 

/?0. C)_~;~~-
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· ~"51-;u~e:J'\Jf11'H'l1'U~J.lflillil1'W (Quality Control Protocol) lil1J.Joife:J 8.2 Vl~1'Un1"5-ru":ie:J'l-;u1nVJ1'l"51'1Jf11"5 

ll6l~le:JnG'll":it:J61 m":iVJIYl~BuVJIYl6le:J'le:J'I.Jmru-;u1n 1 ":i'l'l1'U~ t:J~Iil lil1J.J-ife:J 1 o.4.6 6'1-:JJ.Je:Ju 1 VfnuAru~m":iJ.JFn":ilil":iT'Il-ru 
q ~ 

~~\Yli ll6l~Aru~m"5J.Jfn":ilil"51-;u-ru~~IYli 1191vhm":ilil"51-;u-rul~tJu~mm6i'1 
q q 

14.2.2 'l11Yl~ 2 "111tl1'U~e:JtJ61~ 20 (~~u) '1JeJ'l":i1A11illJ.JiKruru1~'l'VIJ.JIYl'Vl~'l-;u1n~eY'1J1tJ1191vl1m":i 
"' "' ~ 

U":i~ne:Ju ll61~~1Yl~'le:J'I.Jmruvhtl1lEJ'U i Utl 1m'l~~1'l:01'Ull viu~-;u~&\1Yl~'l'U'U":it1'1"i1'lrl'Ll~ 1 l1tJu~e:JtJ uuVin 
q ..., 

oife:J~616l'lb 'U le:Jf1~1"5 llt:J'U f11"5fl1UflJ.Jflilli11'W (Quality Control Plan) lb6l~b8 n~1"5f11J"Iil "51-;u~e:J'Unl":ifld'Uf)J.J 

Aillil1'W (Quality Control Protocol) 6'i'lJ.Jel'Ub VfAru~nJ":iJ.Jfll":im1-;u-ru~~\Yli bl6l~Aru~m":iJ.Jf11":im1-;u-ru 
q q 

'W~IYli 1191vhm":ilil"51-;u-rubtJtl~b~tJU~e:Jmb6i'1 
q 

14.2.3 '11\Yl~ 3 "il1'Ll1'U~e:JtJ61~ 20 (~~u) '1Je:J'l":i1A11il1J.JiKruru1~'l'V!J.JIYl 'Vl~'l-;u1n~~'1J1tJ1191vhm":i 
"' "' ~ 

'I.J":i~ne:Ju bb61 ~&\IYl~'le:JU mru'1'11J1 bElt! 1 uu 1m'l~~1'l:01t! bb viu~-;u~&\ IYl~'lU'Ll":it1'1"i1'l At!~ 2 b1tJu~e:J t!Dt!Vi n 
q ..., 

oife:J~616l'lb 'Ubelf1~1"5 bbt:J'U n1"5fl1'UflJ.Jflillil1'W (Quality Control Plan) bb61~ be:Jn~1"5n1":ilil'J'd-;u~e:J'U nl":ifld'Uf)J.J 

Aillil1'W (Quality Control Protocol) 6'i'lJ.J8UbVJAru~m":iJ.Jf11J"IilJ"1-;u-ru~~IYli bb6l~Aru~m":iJ.Jn1":ilil"51-;u-ru 
' q 

'W~IYl 1 1191vhm11ilJ"1-;u-ru b tJu~ b~ tJU~e:J mb6i'1 
q 

14.2.4 '11\Yl~ 4 "il1'Ll1'Ll~e:JtJ61~ 10 Ci1u) '1Je:J'l":i1A11illJ.JiKruru1~'l'VIJ.JIYl 'Vl~'l-;u1n~eY'1J1tJ1v16'i'lJ.JeJU 
"' "' ~ 

":it1U11VJn?i'1'Vl-rumn-;u-:J "il'Tu1u 1 rl't! 'W~eJJ.JVJIYl~e:JuVJIYl6le:J'lm1mn-;u'le:J'I.Jmru'I'11J1bEJ'Ll 1 '1JuVinoife:JJ.J616l'lb u 
.. 'U 'U , 'U 

b8f1~1":ibbt:J'Uf111fl1Uf)J.Jflillil1'W (Quality Control Plan) bb6l~be:Jf1~1":if1111il11-;u~e:J'Uf11J"fld'U~J.J~ru.n1'W 

(Quality Control Protocol) 6'i'lJ.Je:Ju1VfAru~nJ":iJ.Jf11":ilil"51-;u-ruw~\Yli bb6l~Aru~m":iJ.Jn1":ilil11-;u-rui~IYli 1191 
q q 

vJ1n111il":iT'i1-ru b tJu~ b~ tJU~em bl~1 
14.2.5 '11\Yl~ 5 "il'Tt.nu~e:JtJ61~ 15 C~uVf1) '1Je:J'l11A11il1J.JiKruru1~'l'VIJJIYl 'Vl~'l-;u1n~~'1J1tJ 1191~1bU'Uf11"5 

"'"' ~ 

VJIYl~e:JUVJIYl6le:J'le:J'I.Jmruv11J1bEJ'U 1 rl'u~ 1 bb6l~rl'u~ 2 boihnu":i~uuu-rumml"l~b~mb6i'1b~~-;uti'uVinoife:JJ.J616l'l1u 
q ~ 

belf1~1J"bbt:J'Uf111Ad'UflJ.lflillil1'W (Quality Control Plan) bb6l~b8f1~11f1111il":i11\J~el'Uf11J"A1Uflllfltl.li11'W 

(Quality Control Protocol) 6'1-:Jbelf1~11m:woife:J 10.4 bb61~1vmne:JU1J.Jiil1J.Joife:J 13 b~tJU~e:JtJ6'i'l:WeJU'l1'UbVJ 

Aru~n11:Wf1111i1111\J-ru~~IY1 1 bb6l~Aru~m":iJ.Jf1111il":i11\J-ru~~IYl 1 1vi'Yi1f1111il":i11\J-ru 1 lti"51'1Jf111b tJu~ 
q q 

"" " " b J"CJU1e:Jmbm 

14.3 m1'<il1m~'Lllil1J.Jie:J 14.1 bb61~ 14.2 eYGffe:JI\Jde:Jtlb~'Llbi1'1Jru;gb~w:.J1n'1Je:J'l~'1J1CJ11YltJiil1'l ~'l.ffeY'1J1tJ 
'\J IV 'U 'IJ 

1i1 n6l'l b tJ t!eYru.n1"5~ l~'U 'VI~ e:Jri1u~n11~'U 11Yl b~ tJ1 nu n1 11 e:Jt! ~5t! 1 r11 1 b~tJ n bnu bb61 ~ 8ut1 e:JJJ 1 Vfil n1 1 
'IJ 

Vffll~'U~'lflGl111\11fl"il1'U1'Ub~'U 1e:J'U 1 'U-:!1\Yl~'U 
Vl:W1tlb'Vllil 

mru~~'1J1m u m~t!Gl1'l'Vlth m":i~ 1tJ b~t!ri1~~1Yl1 'Ubb~ 61~'111Yl'1Je:J'~t:J~e:J I\J~VIm~t!Gl1'~'Vlthfit! 1 t!bb~6l~'l1 1Y1 
'IJ q ~ 

btJ'U"il1'U1'U~eltJ61~ 15 '1Jel'l11fl1b 'U'l1\Yl~'U ~'ldi\J'Ufl';h"il1'U1'Ul~'U~Vffl H-;u~A1'Uiil1ll"il1'U1'Ub~'U~1'l'VIU1 ~~'1J1tJ 
" 

1191-ru 1 u bb6i' 1 1 t!mru~ t:J~e:J1191 ll4'l1 VI~ '111 t!'Vl tJIYl'l1t! lb6l~'Vl tJ\Yl ~1 t1 b~'U ri1~~ 1Y1 ~ '111 tJI9i' m At!l~t!~1'~'V!u 16'11 'U 
'U 'U 't , 't 'U 

~ l'Vl~el~'l'Vl:W\Ylb VlbbrlcJ'1J1tJ 
~ 

15. VlGi'n'I.JJ"~tl'Ufl1J"-rub~mi1-:J'VIU1bbG'I~Vl6i'nLJ-;;~n'U&lruru1 

15.1 ~'1J1tJI9i'e:J.:Jth'Vl~nu":i~nulKt1Jt1J1J.J1JJ8u1VfbbnVl1'~11'1Jm1b~mtJ'U'Vl~nu'J~ntlm":iuiju~m:wlKt1Jt1J1~-:J 
lvi1nu~e:JtJ61~ 5 cVf1) '1Jel'l"51fl11il1:wr.rqjt1J1~'~'Vl:WIY111YltJ 1m i'Vl~ nu":i~n'Ue:J~1'l11Ylmh'l'Vlii'l ~'l~81 ud 

15.1.1 b~'U~\Yl 

15.1.2 b~flVl~el\Yl":i1'V'lvl~5'U1fl1"5l~'Ui'l~1tJ ~'lltl'UI.~fl'Vl~8\Yl"51'V'lvl6l'll'U~vhil~fl'Vl~el\Yl"51'V'lvl~'U'Il11~ 
~m41'VIU1~ 'Vl~e:Jne:Jul't!~'U hJd1t! 3 l't!'l'i'1m1 

15.1.3 Vltl'l~·E:JrT 1'\.J-:i:::a1t!'1Jm5t!1A11il1t! 1 t!U":i~l Ylf'll'lllll?l18~1'l~Aru 
~-I) 
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. m~l th.JVIU'lilelfhu':i~nu€1 l~ nvmnJ n6f ~?n:w16m':l~ m:wu qJ~ mn-:Jrhviul71n1Jl 

15.1.4 vrU~ e:J~1\h~ nu'Ue:J'lU~,;''Vll~'U'Vl'UVI~e:JU~,;''Vll~'U'Vl'UVI~ nwr'W~~1Jl-rue:J'U ill1\911 Vtt.b~ne:JU n ~ nl':i 
, , , Q:J 

l~'U'Vl'Ul ~ e:J n1':i'W1ru'1J~ bb6l~'\J':i~ fle:JU5':i n -;u~1'\J':i~ nummh~m1"1'1le:J'l5'U1fl1':ibb vi 'l'Lh~ l 'Vlf11 'Vl t.1 \911:W':i1C.I~ e:Ju~,;''Vl , , 
b~'U'Vl'U~5'U1fl1':ibbvl'l'Lb~b'Vlf11 'Vlml4'lbl C.I'U 1 ~'Vl':i1U 1171C.Ie:J'U 16l:w 1m -li\911:WMle:Jt'11'lVIU'l~mff1'\J':i~nu'1le:J'l5'U1fl1':iyj , ' 
flru~m':i:Wnl':i'U 1t.~u1t.Jn1VI'UI71 

15.1.5 TI'uou\9l':i-r\im6l1'Vlt.~ ... 
15.2 VI~mhdi'um':l-ru b~'U~l'lVI111~~'1l1CJthm:wmJ1 l1 ~bbfl'Vl1'l':i1'1lf11':i\9ll:W-i!e:J 14.1.1 ~~e:J-;u~f1u1 ~ 

" " 
'W~e:J:w num':i~1m~mll71?1 171Vl1C.I\911:W~ru ru1 ?i1uVI~ n'\J':i~nu~ruru1\911:W-i!e:J 15.1 ~~e:J-;u~f]u 1 ~bdmr'1l1 CJ~'U 

'I v QJ QJ QJ 'U '\.1 

.U m:m TI' u \911 :w ~ ru ru 1 bb ii'1 " ...... 
16. U'Vl'\J-ru 

VI1flTI?I 171~?1-:J:we:Ju 1:Wmm':i!;l ?i 'l:W e:Ju 1vi'Yium:w n1VIu 171'1le:J'l'Vl1'l ':i1"llf11':i ~'1l1 CJ 191 e:J'l"ll1':i ~ 1"11'\.J-ru 1 ~~~m tJu , " " 
':i1t.~1u 1ua\9l':i1~e:JCJ6'l~ 0.2 (flu~-;ul71?1e:J'l) '1le:J'l':i1fl1~'l'1le:J'l~cJ'l1:W1vi'-ru:we:Ju uu~l71-;u1n1umun1VI'UV1\911:W 

'\1 , 

~ruru1~e:J'1J1CJ~1vi'vh 11 nu'Vl1'l':i1"ll fll':i -;uu i:1-:J1u~ ~'1l1 CJ 1vi'th~'l'1le:J'l:l.l1?i'l:we:Ju1 'IX bbrl'Vl1'l':i1"ll m ':l-;uu!;ln\9l e:J'l 
ctJ Q.J' <u 'U .., 

fl':lumu 

11. m-a'\J'J~Lih.Je-~&~m-a'\JBu~'l1'W"lJB..:~~'\.J-a~nBum'a 

'Vl1'l 'J1"ll flT;i-;u~vh m 'J'\J 'J~ dJue-~ 61 m 'J'\Jfi u~'l1'W'1l e:J'l ~\h~ ne:Ju fll'J 1171 CJ ~ -;u 1 'Jru 1 fi'l fl11:W?I1:w 1 'J !;11 u m 'J 

't.JiJti'&l-:J1'U 1 'IX Lbii'1 b?l~-;u \911:W~ 11J11J1'1ltl'l~~ 11J11)Tvfvi'111 nuVI'U1 CJ'l1'U'1le:J'l-r5Jb tJu611ri' qJ 
v .ca. .c:f 

18. "lle:16WJ'W6l'Vl5 

n 'J:W ei'VlVI1 ':i b~e:J '1J e:J ?I '!1 u ~'Vl ivi-;u ~ tJ n b~ n n1 'J~ 171~e:J 1 u f1 f'lifVI1 n1:W1Jl fu fl1':i~ 171 ?I 'J'J 'lu 'Ll 'J~:w1 ru-;u 1 n 
" 

--------------------------------------------------------- ~ 

wo. n --
1 

J'l~ v, ••C)- g;:~ 
~-~---

5~----~ / c:----------



N'l.nn 

1. 1186l~LBt:J~vi'11 'lJ 
blJ'Un11~~sffe:J~~<ffB~umruv11J1bEh.J61'1VJ~U1~uuu~ue:nmi"1'1JeJ-:Jb~ervf~bnV1 '1J'U1~ Cooling Capacity 11:w 

hltfmm'i1 16o l'i''Um1:wb~'U\ile:Jri''U 'V'I{e:J:we:Jumruu1~ne:Ju~~~-:Jumt1Yi1-:J '<ilTu'd'U 2 ri''U bb6l~1tlU11vm61'1VJ~u 
' ' 

mn~-:J'<il1'U1'U 1 A'U 1~t.J)~uuu~ue:nml"lilm1tle:JflbbUUV11lJ61.fl11~ (Designed Condition) lil-:J'if 
" 

1.1 61Jl11~bb1~AB:W.f11t.J'Ue:Jfl:iJmuVJ.ni1'1Je:J-:Jtl1fl11"1 (Ambient Temperature) 35 °C 
" ' " 

1.2 fld1:1J~'U~:IJ-w'Vlfi (Relative Humidity) 85% 

2. '1JeJUL"lJV1'1JeJ..:J..:J1'U 

2.1 ~~Vl1Bumruv11J1b~'U61'1VJ~u1~uuu~ue:nml"l '\AI{e:J:we:Jumruu1~ntlu ~(71~-:JU'U1tlvl1~ '<ll1'U1'U 2 ri''U 
'" ' 

1~t.J~umruv1TU1b~'Ubb~6l~A'U~~btJ'U C~illed Water Unit '<ll1'U1'U 2 ~~ '1J'U1171 Cooling Capacity 11:Wtl'U 

hltftJvn-:h 160 l'i'tim1:wb~'U\ile:Jri''U ~-:JiJ 

2.1.1 tJe:Jmbuu A1'U1ru ~~Vl1lb6l~~~~-:J ~umruvi'1J1b~'U i V11:1JbbUU'1Jm Shop Drawing ~-:J~~~B-:J 
Be:Jmbuu1Vi'btJ'U Chilled water Unit :iJm':I~~11-:J~umru.ffiVfb~1VlU1~611lJ11m·ih1uu5u~-:J1'U1'Um1"liB:wv11 
Vl~fJU11-:J-rfl'tl-1BUmrul'Ubb~m;?i1'U (Unit) '1Jtl-:J Chilled Water Unit b-d'U Compressor, Condenser Vl~e:J 

'i f\ I V I 

Evaporator b tJ'U~'U 1~vV1:iJB611~ 1 'Ufl11tlfJ~U':I~ntJu 1vll 'Ubb\il6l~~'U?i1'U'1JB-:J~umru'1JtJ-:J bb\il6l~ Unit 'li~ hl:iJ 

fl11fl~'1J11'lbb6l~ hi~B'lii fl11~€ltlfJ'UfJUmtU'1Jtl'l':I~UU i ~hJ1t?i\~ t.J1-lfB'l1 'Ufl11"lJB:Wvl188 n vY-:!'ifb ~e:J 1 Vf 
' 

Chilled Water Unit ~~~1d.i119'1-rum1"liB:wv11tJ'lfl-:JVll~1'U1t?i'eJ~1'!\ilm~B'l bb6l~bbUU'1Je:J'l Shop Drawing 

~th b61'Uel~~~B-:J hWuf111:w b ~'U'1J8U~1fl'Vl1'111"11fl11nB'U1111 U1·nl'Um18elflbb uu~~~~ ~umru ~1'~ i 
2.1.2 Chilled Water Unit '<ll1'U1'U 2 '1J~bfl~tl'l ~tl 1 A'U bb~6l~'1J~bfl~B'll'i'B-:Jvl1fn1:1Jb~'U 1v1ld.iue:Jvn-:i1 , ' 

80 19i''Ufld1:1Jb~'U ?11lJ11t1?1{1-:JeJVl)1fl111 Vl6l'1JfJ'IJ1b~'U 1d.iutJt.Jfl'"J1 100 m 
3 
/h ~tl1~'llil'U'Vl1'l?i'l1d.i~1fll1 

45 mWC 1~t.J?I1:W11t1?1~un'U1mt?i'Vi6l~ 1 '1J\7lbf1~8'1 bb6l~b~'U1-ti'l1'U'\AI{e:J:wn'U 2 '1J~bf1~8~ 1'UmrumTu?I'U'U 
' ' ' m11-ti-:J1'U~~B'~vl1f111:wb~'U119i':w1nn11 80 l'i''Uf111m~'U ~-:Jde:Jun1ruv11J1b~'Ubfl~B'U~i 1 ri''U 

" ' 
U)~f)e:JUI9i'1CJ)1t.Jfl1) lil-:Jti 

2.1.2.1 fltllJb'\AI':I?Ib•llfJ{ (Compressor) '<ll1'U1'U 2 ~~bfl~tl'l 
2.1.2.2 be:Jn"libb'\AI'U-&'U11~h (Expansion Valve) '<ll1'U1'U 2 ~~ 
2.1.2.3 B11'\AifJb':lbVleJ{ (Evaporator) '<il1'U1'U 2 ~~ . 

2.1.2.4 fle:J'Ub~'Ub<[ftJ{ (Condenser) '1JUm~U1t.Jf111:W{eJ'UI9i'1CJe:nfl11"1 '<ll1'U1'U 2 '1J\7lbfl~tl'l , 
' " ' 

2.1.2.5 bfl~tl-:J?IUU1b~'U (Chilled Water Pump) '<ll1'U1'U 2 '1J\7lbfl~e:J-:J 
" " ' I 0 ~ 0 w! 

2.1.2.6 )~UU'Vle:J'Vl1-:J'U1bt.J'U bb6l~?I1':1'Vl1fn1:1Jbt.J'U 

2.1.2. 7 ':I~UU 1 'I"Jvh bb6l~1~UUf11UfllJ , 
2.1.2.8 Anti-vibration Mount )e:J-:J-rue:Jumru 

" , " 
2.1.3 '1J~vltJ~u - ?i-:JU1b~'U '\AI{tJ:w Rack 61'1VJ-ru~~bnuvit1~u - ?i-:Ju1b~'U 1~viiflru~n'tfru~V11:W.zfe:J 3.2 , , 
2.1.4 ~~?11t.J1'1"lumbuu Marine Type '\AI{tJ:w Power Plug Vl~eJ~umru\ilB1'1"l.Yh~:Wf)ru~n'tfru~ 

b Vi CJubvi1 bl6l~l'i'e:J-:J?I1:1J11t1~B"11~?11t.J 1 'l"lunlil~n~11b .zf1nu~-<ci1CJ 1 'l"l.Vh u~b 1ruvi1bV1 CJUb~eJ~ m?l~ ~ ~1'\.J~'\Aib~tJ~ V~Viu 
'i 'U 'i J3 

1191 bl6l~ Rack VJ~B'1J~ll1'U 61'1VJ-rubnumCJ1'1"lun 1~CJiiflru~n'tfru~m:w.zfB 3.3 
' 'i I I 'i V 

2.1.5 tJumruu':l~fleJU5'U j Vi'<il1blJ'U 61'1Vl~Um11i'l1'U8Umruvhu1b~'U i 1t?i'mh'l6t!JU':Iru 
, 'I 'U v 

2.1.6 fJtlflbbUU A1'U1ru bb6l~~\7lvl11m-:J?I{1-:J~1'Ubbvl'U1tl'l~U Chilled Water Unit '\AI{eJ:w~~l'i''IVlt.lfl 
~ " 

1:Jtre:Jvn11 4 ~~ 1Vf?I1:1J1)tl~~~-:JU'U)tlvl1-:J '1J'U1~1:J~1n'i1 1o AB 3 b'V'l6l1 bb6l~?l1lJ1)tlCJn"11~1f11-:J?1{1~ , , 
'V'I1e:J:w Chilled Water Unit 19i'1t.J1mm'U;ff'U - 6l-:J1t1'Vh:J 1~1i1171CJ ~1n 61'1Vl~U11CJ6l~bBt.J~ '1J'U117l~~?i1'U 

~--
)-t(O, I) . ' 

r "~ bfl~me:Jumru ... 
?1....., l.{i-o- "'82-~ , 

' r--1(~-
_).v; -, ., . .,.; .. ... ''7't- .. -· 
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· ~fi~B'l.~'LJrrm1ll61~~-;rum'UfllJ<tlB'l"Jtl-w--J\I <tJ'U1~1~~1n'h 10 !Ka 3 l'V'lm 1Vfltl'LlhJI9l1lJfl{]fl"J~'V111'1 tJ'U'U~ 60 

('V'l. f'L 2552) BBf119l1lJfl11jJ 1 'U'V'l"J~':i1<tltJt1]~&\fl1-:i<tl'U~'l'V11'l'Ufl 'V'l. Y'L 2522 

2.2 ~~VI11ti'U':i"J'Vlnci'Tv'lt'Umn'\l'IBtJmruv11ti1l~'U 1 :S1'U'J'U 1 A'U lD'U':iti'U':i"J'Vlfl 10 iKa'V'l-rajJ&'\~~'~ 
'I \J 'I !U 'I v 

m~'U~l~ tJ'U ll6l~BtJmruci'1V!t'Umfl'\l'IBtJmruv11'111l~'U i b~tl m~'U~611lJ1-:im u~I911'U-il1'11191 iJ-:i1tJ61~lB tJ~til'ltJ , " , 
2.2.1 ':itltJ'U~'U':i"J'Vlfl~l61'UB~B'liJI"l'UtJ'U~n1':ifl"J~'\11tJB ~fl':i8'Uf16llJvr'U~vf1tJ':i~ l 'Vll"l ~ ~BI9l':i1'\ll ~fl 

'I \J 'U , 

tl11'1-rmn "liulJll"tljJ ll6l~~~VI1B~ 1VI6'illVI (GENUINE PARTS) Vl~'l'\11flfl1'J<t!1tJ , 

2.2.2 lD'Ut:J~I9lJl'rusYil9l'J1elfl~'J'\11f1'U~~'Vle.4t:J~I9l1'U61VIt~Bll.J~fl1 VI~BD"J~l'Vll"lllfi'U1m VI~BD'J~l'Vll"ll'Um'ljJ 
" "" ' 

61VI.fl1'V'ltJl'JtJ VI~B61VI'J1'llB1ill1~fl';i'U~ll9l'U1VIrull61~1B~ll6l'Ut7i'lVIUB VI~Blfl~u-r~BB61l(9l'Jl~tl VI~BtJ'J~l'Vll"lfi1U'U 
'I QJ d-9 (lJ' 'I 

2.3 ~61~~'111lJ11m'Llfl1'Jt:J~I9lutJmruv'l1ti1l~'U 1 ll6l~'Jt1-w1'~ lD'L!<tJm1VI~ b.hrhu'1u ll61~'hilfltJ1i'l1'Umna'L! , , ... 
3. flru'6i'n'ttru~LU'W1~"1.18 .. :JB'lJn1ru'VhW1bih.tci'1VI-r'U'J~UUtJ-rumfl1fl'1 l?ia 1 ~'U 

3.1 Chilled Water Unit "il'TW1'W 2 OZf~Lfi~B..:J 
Chilled Water Unit iJ<tJ'W1~vl1f111jJltJ'W1~b.h.Yutlfll1 80 vl'Wfl11lJlV'L!Mm'l'\l'Jfl11lJlV'U '<il1mu 2 'll~bfi~B..:J , 

?i1'U~b'U'U Condenser Hf1~h~u1tJfl11lJ-ru'UI911tJ81fl11"1 Chilled Water Unit bbM6l~'ll~ih~UUfiJ'UfllJbU'U , , 
bbU'U Electronics bb61~ Electro - Mechanical ~..:Jvl1'11'U1191vY'lbb'UUeJI9lb'UiJ&i (Automatic Control) bb61~ 
bbuui'lm':i 1-ff'l1'Ll1191a~1..:JB611~ 1~tJm i'l1'U (Manual Control) 

I 'U I I 

Chiller Unit bbm~?i1'UB'U<t!B~ Chilled Water Unit V1iJ-e:JtuVIflilt>i'11Kfl .. rVI:I.l~1EJrw'UTUbbU'U Flexible 
v '1. 'U 'I v 

Closed-Cell Insulation VI'Ll11~uBtJfll1 1 i11 bb61~ Chilled Water Unit ~B'l&'i~vi''l'J~'U'Un11vl1'11'Ubb'UU 

Pump down b~mnu611-:ivl1fl11lJbV'Ll11l'Ll Receiver VI~B Condensing Unit ?1'1VIfu1'Umruvi1191f'U 

m':i"liBlJvl1 VI~B 1~1191 b~'Ub tl'Llnm'Ll1'U 

3.1.1 Compressor "il'TW1'W 2 ozt~Lfi~B..:J 

3.1.1.1 Compressor bU'W'llD~ Open Screw Compressor ll':i1tJ61~bBtJ~vl'l.Q 
3.1.1.1.1 1ml91nU611-:ivl1fl11lJbV'U'lllJ~ R-407C VI~B R-404A 

· 3.1.1.1.2 n1'Jf11'UfllJfl11lJbV'U (Cooling Capacity Control) 611m1m.Hwn'J~ , . " 
fl1'Jvl1fl11lJbV'U (Cooling Load) 1m~uBtJn11 5 Step 'li'lvl1'11'U 1191~'lbb'U'UeJI9lluir&\ (Automatic Control) 

bb61~bb'U'Ui''lm'J1-&''11'U 1191u~1'1B61'J~ b~tl0 -ff'l1'U (Manual Control) b~tl Cooling Capacity Control ~B'lll 
fl11lJ611lJ1-:it11 'Wfl1':ivl1'11'LltJf'UbbM'l.fl1':i~fl1'Jvl1fl11lJbV'U (Cooling Load) 1191'\l'Llil'l 100% 

3.1.1.1.3 atJmruYIH1 'U'J~'U'U611'Jvl1fl11jJbtJ'Ub D'U 1 Dl9l1jjjj1(9\'J\i1'U'U~~'Vl~tl~\91 
'I ~ 'II 

3.1.1.1.4 LD'Ut:J~I9l.tlru-Yi?l'1b~'\l'JtJ'\11fl h'l'l1'U~t:J~I9l1'Ll61VI-r~all.J~m VI~BtJ-:i~t 'Vll"lbbfi'U1~1 
" " .... 

i-'l~BtJ'J~b 'Vll"l1 'Ufl~lJ61VI.fl1'V'ltJ b 'JD VI~B61VI':i1'll81ill1~ fl'J'U~bl9l'U 1VIru\b61~ 1ufbb6l'Ut7i' bVIUB VI~Bbfi~Bf\iBB61bl9l'Jb~ tJ 
'I 'I IV cl3 

VI~BtJ'J~b 'Vll"lfi1tl'U bb6l~iJ~ bb 'Vl'U'<il1VIU1tl.fl1tl 1 'UD':i~b'Vll"l1'VltJ v, " 
3.1.1.2 lJBbl9lB~ 'V'Jvh-u''U Compressor iJ'J1tJ6l~bBtl~vl'-:~if 

3.1.1.2.1 lJBbl9lB~'V'Jvhbtl'Ubb'U'U Squirrel-cage Induction Motor 1~CJ<tl'U1~<t!B'l 
lJml9lB~'\l~~ B'liJ fll~'l b Vj tl'l'V'luvi'\l~oU'U~ ~ Com pressor 1 VJvl1'11'UI9l1lJ fl1':i 1-&'..:!1'1..! 1 'U'J~uuvi1191-r'Um'JBB flbb 'U'U 

3.1.1.2.21ml91n'U1'V'Jvh<t!'U1~ 380 VAC 3 Ph 50 Hz iJfl1'J'J~'U1tlfl11:l:J-ru'U'ZlB..:J 
lJBbl9lu{I911CJ1'Ui~6llJbD'Ubb'U'U TEFC (Totally Enclosed Fan Cooled) 

3.1.1.2.3 iJf!ru61lJtJ&'i<tJB'l'J~~'U~'Uu'U1'U (Insulation) Class F bb6l~iJrh'J~~'U~'Ufl1':i , 
iJB'ln'L!tJ1bb6l~~'U6l~BB'l (Degree of Protection) 1~~1n-:h IP55 

3.1.1. 2. 4 'J~'U'Ufi1'UfllJf11'Jb~lJ b~'UlJBLI9lB~<tJB'lfiBm 'l"l'J61b"tlB~ iJm1~ n~ru~fl1':i , 
vl1'11'Ub~'Ub:'U'U Soft Start VI~BbD'Ubb'U'U Variable Speed Driv:;;tarter b~Bfi1'Ur.)lJbb6'1~6l~m~bb61h·h:;h 
1'Ll''1Jill~b'J:l.Jb~'U ~0 ' /) =;fiZ /1-K.----

t 

~?~ ~·o- 67-~ 3.1.1.2.5 btl'Ut:-J~(9l.tlruovi ... 
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3.1.1.2.5 b tJur-.~~ Mn ru·~h=h b ~\l'JU\llfl h-:J·nu~ r-J~ 1'11 'U?IVI1' :um:u1 m VI~Bu"J~b VJY'l bbfl'Ul\?11 . . ~ ~ ~ 

VI~BU'J~b VlY'11 'Ufl~:U?IVI.fll'V'W 1 'JU Vl~fl?IVI'J1'1J€Jlru1-.il mu1bl'l'U 1 V11U bbfl~ 1B~ bbfl'U~ bVItJ fJ Vl~e:Jbfl~eJ1@B?IbM'Jb~ 8 
'I ' 'I v ct.!l 

VI~BU'J~b VlY'lfiitJu ., , 
3.1.2 Expansion Valve U'\J'U Thermostatic Expansion Valve :il1'U1'U 2 "ltl?l , 

3.1.2.1 :u~~ eJ-:J1til1um1BBmb uu 1 VJ'JB-:J1urh~-:Jiii'u'llm?I1'Jvhfl11:Ub8u bbfl~6'11:U11Cl'Vllfl11:Ub8 u 

1tii'b~8-1~e:l6'1fll?lfl~B-:Jn'\Jfl1'J'Vll-11'U"llfl-1 Chilled Water Unit 

3.1.2.2 bU'Ur-J~M.flru6Jili:\'1 b ~\l'JU\llfl h-1-11'U~r-J~M 1 'U?IVI1':um:u1n1 Vl~e:lU'J~bVlY'lU.fl'Ul\?11 VI~B 
" " "" 

l.J"J:;b'VlY'11 'Ufl~:U6'1VIfl1~8 1 'JU Vl~e:l6'1VI11'1lfl11l.n-.il mu1bM'U 1 VltU bbfl:!:: 1B~bbfl'U~ bVIlJe:l Vl~e:Jbfl~e:l1':UB€J?Ibl'l'Jb~8 Vl~fl 
, , V' ct.!l 

U'J:!::bVJY'luitJu ., , 
3.1.3 Evaporator bb'\JU Shell and Tube :ilTUTW 2 "It~?~ 

Evaporator bU'Ubb'\J'\J Shell and Tube Evaporator 11'18 Evaporator \l:!::~B-:J1til1um'J 
eJe:lflbb '\J'\J 1 Vl'JeJ-11''\Jnl~-:J~'U 1~?~ 8~1'Ufl1'J'Vll?l?le:l'\J bb 'J-11ii''UM1:U:U11'11:U1'U ASME "llfl-16'11'Jvl1fl11:Ub8'Ubbfi:!::J1b8'U 

"" 
.ffi ill 'U'J:!::'\J'\J 1tilmh-:Jb ~8-:J~eJ "ll'Ull?lbbfl ::::il1'U1'Uvlflfl1 81 'U'll\?1 Evaporator :u:::~eJ-:Jb~8-:J~e:l bbfl:::bVI:U1:::6'1:ul'i eJ 

' , .. 
fl11 bbfl flb LJ~ 8'Ufl tuVIfliJVI~eJI:ll 8 b 'VlmllltuflJ1:U~eJ'U'J:!::VIl1-16'111vl1fl11:Ub8 'U rl'\J tll b~ 'U l'll:U:J.Jl M 'J:Ul'U 1 'J -1-:Jl'U ~ (:.:1~ 1'1 

I "t '\J 2./ ~ 'U 

6/i-1 Evaporator ~eJ-1:rirJru~n'jjru:;: lii'-1iJ 

3.1.3.1 Evaporator U'J:!::fleJ'Utii'18~'UG=i1'U~vl1\!1fll6'1~ 
3.1.3.1.1 Shell: Stainless Steel grade 316 Vl~e:l grade ~-:Jn'.h 

3.1.3.1.2 Tube Sheet: Stainless Steel grade 316 VI~B grade ~-:Jfll1 

3.1.3.1.3 Tube: Low Finned Tube Copper VI~B Stainless Steel grade 316 

3.1.3.1.4 Evaporator Head: Stainless Steel grade 316 Vl~eJ grade ~-:Jflll 

3.1.3.2 b tJur-.~~l'lilru6fli:l'1b ~\l'JU\lln t 1-:J-:Jl'U~r-.J~M 1 'U6'1VI-r:um:u1m VI~Bu"J:::b'VlY'lbbfl'U11?11 VI~B 
" " "' 

U'J:!::b VlY'11 'Ufl~:U6'1VIfl1~8 hLJ Vl~eJ6'1VI11'1leJ1UJ1-.il mu1LM'U 1 Vlru bbfl:!:: 1eJ~ bbfl'U~ bVIlJB Vl~e:Jbfl~eJ-r:i)eJeJ?Ibl'l'J~~CJ Vl~e:l 
, 'I v ct.!~ 

u'J:::b VJY'lfiitlu bbfl ::::iJ~ bb 'Vl'U:il1VI'li18fl18 1 'UU'J::: b 'VlY'11 'Vl8 ., , " 
3.1.4 Condenser bb'UU Air Cooled Condenser lilTWTW 2 "lfl?lbfl~eJ-:1 

G=i'J'U"lle:l-1bfl~e:l-:JflJ'Ubb'li'U (Condenser) bU'Ubb'U'U Plate Copper Fin :ri~l?lfi:U"Ii18 1immY'l 

b tJ'U 1'11nm-11 um"J"J:::u18fl11:w~ eJ'UBBn:v1nm"Jv11m1:uL8u bb8 m-1:v'J bbn6'1 Lbfl :::fl:uil?~'J :::\Pi eJ nu 1~?~ 8llflj\j6'f~1-1 
b tJu 1f!Vf:;~ CJ1wu 11tii'-rum'JUB-:Jrl'U?IU:UVI~B lfiVI::: H?~u:u bbfl::: Condenser :u::: ~ B-:J1til-ru flljeJ B flbb uu 

1 Vf1B-:J-run1~'~1ii'u'IJB-16'11jvJ1fl11:Ub~u.ffi ill u1:::uu 1tii'B~1'~ b ~ 8-:J~e:J l~?~8~1'Umj'VJ\?I?~eJu bb 1'llii'uM1:uml'lj:iJ1'U 
"' 

ASME :iJ"lJ'U1\?Ib VI:J.J1:!::6'1:U!'le:Jfl1jtl1 m VlU~:U1tufl11:U~e:l'U'J:!::VrJ1'l6'11'Jvl1flJ1:Ub~'U num fllY'l ~'I Condenser 

L tJur-J~Mnru6Jili:1'1b ~:v'JLJ:v1n t j-:J.:J1'U~r-J~I'lfl18 1 uLJ1::: L VJY'l LLfl:::rli'miiAru~n'jjru:::lii'-:J-d 
~ ~ v , 

3.1.4.1 'IJ~?~ Fin Coil ii~n'jjru:;lii'-:Ju , 
3.1.4.1.11'?!~vfliv11fl~'\J1~'U1t.lfi11:W{e:Ju"lleN"lll'l Fin Coil vl1\!1fl Copper bfl~eJ'U?I1'J 

3.1.4.1.2 vJe:l6'111vl1fl11:Ub~'U"llfl'l~l?l Fin Coil bU'U Seamless Copper Tubes 

3.1.4.1.3 lA"J-:J?!~l'~btJulfiVI:::~t.l1VI'I!11til1um"JtleJ'lnu?ID:uVI~B1fiVI::: H?lu:u 

3.1.4.2 'IJ\?IoWI?Ifl:U , 
' ' 

3.1. 4.2.1 oW' l?lfl:U bb uu:u ml'l eJ~.rru bfl~ B'U l'i eJ l'l'J'l tl'\J'WI?Ifl :u bb uu b Vll 8'1 (Centrifugal) 

3.1.4.2.2 6'11:J.Jl'J(l ... 
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3.1.4.2.2 6'11:WTH1ble:J~'ll~~~(;lm:rEJmnn;;\--ruvhf111:Wl~'U11'i'?t~mn 
' 

3.1.4.2.3 :wm~vfl 'rlvhl'U'Ull'tJ'U Squirrel-cage Induction Motor 1~EJ<tl'U1~'1Je:J\I 
:wm~v~'il~lii'v\liJrh~\ll 'iAlt~\l~v'ii1'iJ~-1Ju 1 u~~(;l:W 1 Vlvl1\11'U~1:Wfl1':i 1 -linu 1 'U':l~uuffil'i'fum':lve:Jn ll uu 

3.1.4.2.41ml'i'nu1'rlvh-u'U1~ 380 VAC 3 Ph 50 Hz.1~t~iJ':l~'U'U?f~1~VH:U'Ull'U'U 
Soft Start ll(;l~iJm':l':i~'U1t.Jf111:W~e:J'U'1Je:J\I:W8l~e:J~I'i'1EJ1u~~(;l:Wltl'Ull'U'U TEFC (Totally Enclosed Fan Cooled) ... ... 

3.1.4.2.5 iJf1ru61:wu&i-uv\l':i~li\'u'IT'Uu'U1'U (Insulation) Class F ll(;l~iJA1':l~li1u'l1'tJm':i 
' 

Ue:J\In'UJ1ll(;l~~'U(;l~88\l (Degree of Protection) hi~1n11 IP55 

3.1.4.2.6 l tJut:-.J~~.nru"V1611L ~'iJ':i'lJ'i:!1n b\1\11'\.JU~,;-'Vlert:-.J~~ 1 tJ61VJf:om:w~m Vl~8LJ':i~l 'Vlf'l 
~ ~ ~ 

llf1'U1~1 VJ~8'lJ':l~l'Vlf'l1 tJml:W61Vli11~EJ bLJ Vl~861Vl':i1'llmru1~ mu~l~'U1 VJtUll(;l~ 18~ll(;l'U~ m'l18 VJ~mf118f:o 
'I , QJ c/.!3 

88?tb~':il~t~ Vl~8'lJ':i~b'Vlf'l~utJ 
"' . ., . 

3.1.5 bf1~B.:i&l'UU1b~'U (Chilled Water Pump) ~1'U1'U 2 "l!Wibfl~8.:1 
'U IV d ~ ~ i 

3.1.5.1 f1ru(;ln~ru~'ll8\lbf118\161U'U1bti'U 
'1 '0 

d ~ d w! d 
3.1.5.1.1 bf118\161'U'U1bt.J'Ubtl'Ubf118\161'Ub~m'U8'U Horizontal Centrifuoal Pump 

~ ~ ~ 

"lliJ~vi'1\11'Ubb uu Single Stage -ilu bf1~8'U~1'Ub ~ml918-ii'ul'i'1 v:wm~8fl Ylvh611:w11tl61~1,ra~11fl1':i 1 VJ(;l11'1 

hi'IJ8t~n11 100 m
3
/h 'ii1rh~\I~'Whiu8t.Jn11 45 mWC 1918 1 "ll~bf1~8\l 

' 
3.1.5.1.2 tf1~8\161utl1b~'U'V'l~8:w:wm~8~ ttl'Wt:.~~~.nru"V1611t ~'iJ1'lJ'iJ1n 1 )\1\11'\.Ju~~'Vlert:-.Ji'J~ 

~ ~ ~ 

1 'U61Vlf:om:w~m Vl~8'lJ1~b 'Vlf'lblf1'U1~1 Vl~8'lJ1~b'Vlf'l1 'Um'l:W61Vl.fl1'V'lt.l 1 1LJ Vl~861Vl11"1!mru1~ mu~ b~'U 1 VJru 
ci.S 'I , . Q.l 

tb(;l~ 18~tt(;l'U~tVJ'i18 VJ~mf1~8f:o8861b~1t~v VJ~8'lJ1~ t'Vlf'l~u'U tb(;l~iJertt'Vl'Uiil'1VJ'l11t.Ji11tJ 1 tJ'lJ':i~t 'Vlf'l1 'Vlt.J 
,o::l-9. Q.J 'I <IJ 

3.1.5.2 'lJ~ bf1~8\161'U 

3.1.5.2.1 ~1b~8'Ubf1~8\I~'U (Pump Casing) vi'11'11t11611?1 Ni-Al Bronze Vl;8 

Bronze m:w:w1~1:01'U'U~~'Vlert:-.J~~ 
... " 

3.1.5.2.2 ~11U~WI (Impeller) vl11'11t.J1611?1 Ni-Al Bronze Vl~8 Br-onze ~1:w 

3.1.5.2.3 b'V'l(;ll<tJ8\1~11U~WI (Shaft) vi'11'11t.J1611?1 Stainless Steel hi~1n-:l1 grade 316 

Yii1f1ru61:wu&i'Vl'Un11nW~n~8'U~1:w:w1~1:o1tJu~,;''Vlert:.~i'l~ 
'I ~ v cu 

3.1.5.2.4 ~m'V'lmn'WU1 (Shaft Seal) dJ'Ubb'U'U Mechanical Seal 'ii1LJ'J~n8U:IJ1 
'il1n161Wt Carbon Ceramic bb(;l~ Nitrile 'lJ1~n8U611b~'iJ'iJ1nb\I\11'Uert:-.Ji'J~ 

'I I V '\J 

3.1.5.3 :wm~8fl 'rlvh-u8\lbf1~8\161utht~'U 
3.1.5.3.1 :wm~8fl'rlvhttl'Ubb'U'U Squirrel - cage Induction Motor 1~t.l<tl'U1Wt<tl8\l 

jJ 8 b~ 8 ~'i) ~ #{ 8 \liJ n 1 ~ \1 b Vi t.l\1 'V'l8.yj'i) ~-ilu"ll ~ bf1~8\161'Utl 1 b~ 'U 1 Vlvl1\11'U ~ 1:W n1) 1 i \11'\.J 1 'U) ~uu'ii11~·fu 
' ~ 

nT~88mtuu 

3.1.5.3.21-ii'll'i'nu 1 'rlVl1-utJ1~ 380 vAc 3 Ph 50 Hz. 1~vn1~uu61~1~'Vlb tJtJLtuu 

Soft Start bb(;l~iJm':l':i~U1E.Jf111:W~e:J'l..J<tJB\I:We:Jb~8~~1tJ 1 u~Wt(;l:WL U'Ubb'U'U TEFC (Totally Enclosed fan 

Cooled) 
... ... 

3.1.5.3.3 i1f1ru61:Wml<tl8\l':i~li\'u'IT'Uu'U1'U (Insulation) Class F lW~i1rh1~1i\'u-a'tJm'J 
... ' . 

U8\ln'U'I11bl(;l~~'U(;l~88\l (Degree of Protection) hi~1n-:l1 IP55 

3.1.6 vi8 ob'mivbb6l~U'W1'U (Pipin~ and Insulation) 

3.1.6.1 vl8 1u1~'U'U6111vl1A11:Wb~'Ub U'U'VJeJ"lltJ~ Seamless Copper Tube ~1:W:IJ1M':i]1'U 
ASTM B 280 
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3.1.7 ':i~UUfl'JUfJd.l (Monitoring and Control System) 

3.1.7.1 dJtmuu Electronic bbf.l~ Electro - Mechanical ~?fld.Jl':itlfllUfld.Jbb?f~'lt-Jf.l 
' 

eJtuVl.nil"lleJ'ltllb~'U~eJe:Jn"<\lln Chilled Water Unit 1vi'mh'lt!nlile:J'l bbJi'UEJl\9\l:JJ~rllVl'U~ bbi.l~bb~'lb~eJ'U 
~ ~ . ~ 

oVeJ-ti~oVeJ'l"lleJ'l'J~UU 1vl~'lVl:JJ~ l~CJ?fld.Jl'Jtl'Vll'll'U 1vl?ftl'l'J~UU ~'ltl 
3.1.7.1.1 fllUfl:WbbUUBI'llt!ii'&i (Automatic Control) ~l'Ut~'\.Jmrumufl:!JbbUU 

' ' ' 
1:w lmab~rrme.rum~ ilwLh'<i!mb?f~'lt-Jf.l (Display) "lleJ'l"U~mufl:weJ\9\ 1 t!ii'&i dJ'U"UU~ LED ii"J~\ilum"Jut~-:Jn'U 

' ' 
1:Wut~CJn1l IP551~CJ{9]mm:wl"Jtlvll'll'Ll1vi'~muVl.n:iJ1:J~ln1l 60 e:J'lf"flbG(!f.lb~CJ?f ~ml:JJ~'U1Ji~lnll 80% R.H. 

' 'U 

3.1.7.1.2 bbuui'lm"J1oU'll'Ll1vi'B~l'lB?f"J~1~CJmoU'll'U (Manual Control) l~CJ 
'U 

m oU'll'UEJ'lfl'l?fl:Wl'JtlfllUfl:Wnl'Jvll'll'U"U~ Chilled Water Unit 1vi't~~l'lB?f'J~'<ill n"U~fllUfl:WbbUUBI'll 'UiJ&i 
'U 't , 'I , 

1 'U mru~"U~fllUfl:WeJ\9\ 1 'UiJ&i bfi~ nl'J'lil'J~ b~tJVll CJ 
' ' ' 

'J~UUfnUfl:JJ~'l?fe:J'l'J~UU 3.1. 7.1.1 bbi.l~ 3.1. 7.1.2 {9]eJ'ltlf1e:Jr)nbbUU 1VfB~.fll8l'U(?')fllUfl:JJ 
'l 'U 'U 'U 'I 

b~ tll n'U b ~ tlflll:JJ?f~~d n 1 'U nl'J 1 i'll'U 1~ tJ~(?')'J~UU fllUfl:JJ b U'Ut-J~\9\il ru"Vl61'l b ~"<\) 'JU"<\ll n 1 'J'l'll'Uirt-J~ \9\ 
'U , 'U 'U 

.nltJ 1 'UU'J~b 'Vll"lVl~e:JI?il-:JU'J~ b 'Vll"l bb1.1~{9]e:J-:J1vi'-runT~'Vl~6fe.JU'Vl~1.le:J-:! ru h'l'll'Uir t:J~ w)e:J'U61-:J:we:Ju 
'U v 

3.1. 7.2 t~'\.JmrumuA:wvi'l'Llflll:JJ'IJf.le:J~ilm U'Ubb uumuA:wm"Jv'il'll'U 1~tJBI'l 1 wT&iVI-:JVl:w~ 
' ' ' ilrh"J~~ui'Um"JUB'ln'Utllbbf.l~ ~'Uf.l~e:Je:J'l (Degree of Protection) 1:J~in1l IP551~tJ?fl:Wl'JtlfllU~:Wbb6'1~ 

i'lnl'J 1 Vle:J'I.Jmru1 'U'J~UUVltJ ~vll'll'Ube:J'l1vlVl'UVl b~ Bii ?f .flT~fll'Jvll'll'U~ e:J ~'\.Jn&i Vl~Biii'UI'leJ'U~1:J tl n(?') e:J'l 
' ' 'U 

l'll:W?f.flll~nl'Jvll'll'U"lleJ'l'J~uu eJ~l'lUeJtJU'J~ne:JUvlltJ 

3.1. 7 .2.1 Loss of Chilled Water Flow 

3.1.7.2.2 Evaporator Freezing 

3.1.7.2.3 Low and High Refrigerant Pressure 

3.1. 7.2.4 Low Oil Level 

3.1. 7.2.5 Low Oil Pressure (5iil) 

3.1.7.2.6 Compressor Starting and Running Over Current Protection 

3.1.7.2.7 Compressor soft starter fail 

3.1. 7.2.8 Condenser cooling fan soft starter fail 

3.1.7.2.9 Chilled water pump overload 

3.1.7.2.10 'J~UU Interlock 1Vi' Chilled Water Pump vll'll'Urle:J'U Compressor b~:Wb&i'U 
3.1. 7.2.11 Condenser cooling fan motor overload bU'Ut>i''U 

v 3.1. 7.3 il~umrubb?f~'lt:Jf.l~bb?f~'lrh Load Capacity bb1.1~-ri'11:w-:J1 i'll'U"lleJ'l Compr-essor 
4 0 G i..l """' 1.t v I 

e:JtuVl.fl:JJ'UlbtJ'Ub"Ul - e:Je:Jn eJU!Vl.fi:We:Jlflll"l':i~UltJflll:JJ";ieJ'Ub"Ul - eJe:Jn"UeJ'l Condenser fllfl11:JJ 
'I 'U , 'U 

l?il-:JffntJ1 'V'l.W1 (V) bbi.l~rhm~bb?f (A) "1le:J'l.fllfl1'V'l.Wlnl~'l i1rurultubb~'lb~eJ'U (Alarm) t~ruVl.n:iJVl~mb':l'l~'U"Ue:l'l 
q,o Q..l 'I 'U 

t~'\.JmrumuA:wvi'l'Llfl11:JJU1.leJ~iltJ bbf.l~ 1 'V'lbb?f~'l?fm'U~m"Jvll'll'U"lleJ'l Chilled Water Unit l~tJilrh':i~~ui'U 
' ' 
m':iUeJ'ln'Utllbb6'1~tiJ'U1.l~eJeJ'l (Degree of Protection) 1:W~1n'i1 IPSS 

' 
3.1.7.4 ':l~uumufl:JJ'VIl'l.fllfl1'V'l.W1n1~'l"lleJ'l Chilled Water Unit bU'UbbUU Mechanical Vl'1e:J 

~ v • 

~lectro - Mechanical iiAl'J~~u-iJ'Um'JUeJ'ltl'Utllbbf.l~ ~'Uf.l~tleJ'l (Degree of Protection) 1:WM'lnll IPSS 

611'-:Jt~ ~l'lUeJ tJ til t~'l'IJ"J~ne:Ju vi'1 tJ 

3.1.7.4.1 Main Power Supply 

3.1.7.4.2 Circuit Breaker ~-

3.1. 7.4.3 Control. .. 
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3.1.7.4.3 Control Relay 

3.1.7.4.4 Phase Protection 

3.1.7.4.5 Under Voltage and Over Voltage Protector 

3.1.7.4.6 Magnetic Contactor bb~~ Control Fuse dJ'UIK'U 

3.1. 7.5 en..l mru"UeJ-:J':i~'IJ'\JflJ'\JFIJ.J '\J':i':i~ eJ~.fl1CJ 1 'UIK F11'\JFIJ.J bb '\J'\Je-J1?teJ'li'U i'U'Utlfl?f1J.Jl'jll tl'U 
q 'i 'i <tJ 'U 'i 

J11~ bb~~il?i1'Uvl b tl'U 1 ?t ~ 1 tJ~ -:J 1m ~eJ ?11m 1 !:)J.J t1-:J b vr'U '1l ~ Alu Awn CJ 1 'U IK.fr'U 1 'U 1~ 1~ CJIK wJu All IK B'lilrh 
"+ 'i 'i <tJ 'U 'I 

':i~~u.fr'Ufl1':iDeJ'ln'UJ1bb~~ ~'U~~eJeJ-:J (Degree of Protection) hl~1fl'll IP55 ~flJ'\J~J.J ~tJmru1vJvhb~~ 
B b~ fl'Vl':ieJU n61vl b U'U?il'U~1A ru"UeJ-:J':i~'IJ'\JflJ'\JFIJ.J 'IJ':i':i~ eJ~.fl1 CJ 1 'UVleJ'ltJ-rum ml"lvi'Vl'U~ eJ?f.fl1l ~mml"11eJ'U 

QJ 'i 'I 'll 

tl'UbWl ~ bb~ ~ e-J'U b VIJ.J1~ ~Tvt-ru 111-:J 1'U nm-:J bb ~-:J 1v11A':i -:J?t 11-.:J t:-Jtl'l bb~~ ~ 1 b 'V'lm'U"U eJ'lVleJ-:J Fll'\J AJ.Jil m1:w b U'U , 
u'Ul'Utl'UFil1J.J1eJ'Ub ~tl-r fl't}1tJillVI.fliJ bL~~iJeJtJ fl':iru~~Fil1ll~'U~~~-:J.fl1 CJ 1 'UVltl'l Lb~ ~iJ~'U.yl b ~ CJ-:J'V'ltl 1 Vl 

'I 'U 't 'IJ 

b ~1VIiJ1vl?t1ll11!:1tJi)tJ'~'l1'U 1~ 
3.1. 7.6 tJUfl':itU':i~'IJ'\Jfll'\J FIJ.J.fl1 CJ 1 u~K Fll'\J FIJ.JIKeJ-:JL U'Ut:-1 ~~nrusn~1 b ~~':iU~1fl'\J~~'Vl~ t:-1~ ~ 1 'U 

'I 't CU q 'U •u 

?I VI f :0 8L lJ ~ fl1 VI~ eJ tJ 1 ~ b 'Vll"l Lb F1 'U 1 ~ 1 VI~ eJ tJ ':i ~ b 'Vll"11 'U fl6lll ?I Vl.fl1 'V'l CJ 1 ':i tJ VI~ eJ ?I Vl11 '1l81 UJ 1 ~ fl 'J 
..4'!'1 'I 'I 

u~b~'U 1 VlruLb~~ 1a~Lb~uv1 bV!Ua Vl~mA~a-r:oaammL~ CJ Vl~atJ':i~b 'Vll"lrl'iu'U 
QJ ~ QJ 'I 

3.1. 1.1 ?f1CJ 1 vJvhvl%1 um':i~~~-:J?il'U'J~uumuFIJ.J , 
3.1. 7. 7.1 bU'U?t1t.J 1vJvlt:-J~~"i:l1nb'l'l1'U~t:-J~~ 1'U?tVI-rJimll~m VI~BtJ':i~b'Vll"lbbFI'U1~1 Vl~eJ 

tJ':i~b'Vll"11 unr;lJ.J?IVI.fl1'V'lt.J 1 1tJ Vl~eJ?IVI'J1'1lmru1:5'mu~b~'U 1 Vlru bb~~ 1eJ~ bb~'UvlbVIUeJ Vl~mA~eJ-r:oeJeJ?Ib~':ib~ CJ Vl~eJ 
'i 'i Q.l ~ 

tJ':i~b'Vll"lrl'iuu 1~t.JilAru?tJ.JtJ'~ ~-:J-d' v , , 

3.1. 7.7.1.1 Conductor ~1J.JJ.Jlm:01'U IEC 60228 Class 5 
"" 

3.1.7.7.1.2 Flame Retardant ~1llll1~':i:til'U IEC 60332-1 Vl~eJ IEC 60332-3 
"" 

3.1.7.7.2 11-:Jb~'U?f1t.J1vJi~hile-J1tJ~ (Heavy Duty PVC Trunking) '1JU~1tJ~'l Yl1~1n1?1<?J 

High Impact Polystyrene 

3.1.8 Anti-vibration Mount 

LU'U'IJU~ Marine Type vl1v1-rum'Jf'IJ':im~1J.JJ.J1~1Ji1'U MIL-STD Vl~eJ?Ill1Fill~~.ffub~8?11fl~ 
(Marine classification society) b'li'U Lloyd's Register of Sipping (LR) Vl~eJ Det Norske Veritas (DNV) 

Vl~8 American Bureau of Shipping (ABS) Vl~eJ Germanischer Lloyds (GL) Vl~tl Bureau Veritas (BV) 

il"i1'1'Ul'Ub uu 1 tJmmb uu m'J~~~-:JeJtJmru bU'Ut:-J~~nrusn~1 b ~~1tJ~1n1 'J'l-:J1uu~~'Vl~t:-J~~ 1 u?I'V!-r:omJ.J~m 
'I ql ql ..u 

bfl~af:o-emm~':ib~t.J Vl~eJtJ':i~b'Vll"lrl'iu'U 
"" v , 

I fV I ~ ~ 
3.2 "lf~'Vltl)'\J - ~N'U1btlt.! 

'll~viafu - ?i-:JJ1b8'U (Rubber Flexible Insulation Water Hose) Vlllu'Ult.!bb'\J'\J Flexible , ... , 
Closed - Cell Insulation VI'U1 hJueJCJfl':h 1 Ul bb~~b8'1J~11 '\JbFI~eJ'Ul'J1'1i b?I~J.J 1CJ 1 'UGl8'U (Kuniton) VI'U1 

hJ.Ut1 CJ n'i1 o.5o iJ~~bll~':i iAaVi'J.JBn-fruV!'d-:Jb ~atla-.:Jn'Uu'Ulu5n"U1~"Uru~ bfl~eJuif1t.J 'V'l1BJ.JVi'l~mn~mvlil , 
'1l'U1~~'Ubfl~tll~1ll"U'U1~bfl~tllvleJ Whitworth ll1~':i:01'U DIN 2999 Vl~tlbb'\J'IJVIiJ1bbU~'Umllll1l'l':i:01'U DIN 

"" "" 
V1~8 JIS vl?t1lll':i!:1~m 1f1tl'\JVIU1bb tJ~'U"UB-:J~~-ru-?1-:J J1 bfJ'U'UeJ'l b~eJ 1v1 , ... . 

3.2.1 "U'U1~FI11ll 1~'1ltl-:Jvl tl-r'\J - ?i-:JU1 bfJ'UIK eJ'lil"U'U1~ 1Jil''ll f1l1 DN 100 bb~~b VIJ.Jl~?fllfl'\JeJ~':i1 
m':i1VI~"UeJ'lbfl~eJ-:J~'\JJ1bfJ'Ubb~~?feJ~FI~eJ-:Jnu Cooling Capacity 11J.Jvl1d-lueJCJfll1 160 ilum1J.JbfJtl FI11J.JCJ1l 

vltl':illl'VlflvleJ'UhJ~1f1l1 60 bll~'J , 
3.2.2 Working Pressure hl~1fll1 10 bar 

3.2.3 Working Temperature eJCJL'U~1'Ufl1':i1-il'l1'Uvl-4o ~-:J 100 OC 
... 'IJ 

3.2.4 vieJ-ru - ?i-.:Ju1b8u bU'Ut:-J~~nrusn~1b ~~1tJ~1nu~~'Vl~t:-1~~ 1 tltJ':i~~1B~1-.:JtJ1~b'Vll"l 
'IJ hO'IJ /) ~ )n_______ 

1 - 3.3 '1l~?11CJ1vJvh .. 
~1~ H;-e- KZ-.~ ' 

r---...__, ~~ 

'·\:.. Xtjl- /7 ----_ ____...,.. -~ --~-- .. c------· 
-· 
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3.3 1l~611tJhl'Vhun 

'1J~?f1t.J1vhihn1~·:muu Multi Cores 'VI~e:J Single Core fl11:Wtl111J.Ju-emn11 50 b:JJI?l'';i l\9lt.J'VI1nt:Du 

bbUU Multi Cores ~e:J-:Ji'hhu1u 1 bffu bbl'lli'1btl'Ubbuu Single Core tile:J-:Ji'hhwuwue:Jt.Jn11 3 lffu ¥J~e:J:wb·ihvhmt.J 
bbuu Power Plug 'VI~eJ~tJmrul'leJ 1~vh~i'lflru~m~ru~bV1t.Jubvh bb6'l~tileJ-:J~1:wTH11'1B'1JI91~1tJ1 ~n1~-:J~-:Jmh1 
boV1nutil~1tJ1~.Yhu~nruvi1bVJtJUb~mJmm'JI91 :o1uYi'¥Jb~m1\9l~u 1#1 

~ ' ~ 

3.3.1 'lJiJ\91 Marine Type btlu~~\9l.ilrusn~1b~;ut,'\J';(J1nb-:J-:J1'UU~,;'Vl~~~\911u~wr.}im:w~m 'VI~e:JtJ~~b'Vll"l 
bbA'U1~1 'VI~e:JtJ~~ml"l1 um=i:w~'VI.fl1¥Jt.J btJ 'VI~e:J~VI~1'1Jmru1'<il mu~ b\91'\.J 1 'VIru bb6'l~ 1B{ w;'luvh ww eJ 'VI~mA~eJ.rlD 

'I "' fU d.!l 

e:Je:J~bmb~ tJ 'VI~e:JtJ~~b'Vlfltlltlu 
"' ' 

3.3.2 'lJ'U119l'lJB-:J?f1tJ 1 ~·vhn1~-:J~eJ-:J'Vlul'lBm~b~t.Jnm~bb~~-:J~~'lJru~b~:w 1-if-:J1'U'lJB-:Je:JtJmruvhJ1b~u , 
I '\J "' , 

V1vh-:J1tJ'lJru~m~~m1:wb~'U~1:w hJum.Jn11 160 l'i'uA11:Wb~ul'le:Jri'u 1#1 

3.3.3 Insulation ~vimif:w Conductor vh#l-m1~19lm#l.ru:w1m:o1'U IEC 60092-351 'VI~e:J 
' ' ... 

IEC 60092-360 'VI~e:J IEC 60501 Vl~e:J BS 7655 Vl~e:J DINVDE 0282 Vl~e:J EN 50363 

3.3.4 Conductor btl'UbbUU Stranded copper \911:JJ:JJ1\91~~1'U IEC 60228 Class 5 

3. 3.5 b tJu~1 tJ 1 ~~il-rl"lilm~ lA-:J-:JeJ'lJeJ-:J~1tJ1 ~ (Bending Radius) 1J.Jd1u 6 b vl1'1J8-:J Overall 

diameter 1?11:JJ:JJ1\91~:01'U IEC60992-352 ... 
3.3.6 dJu~1tJ 1 ~~ilA11:JJA-:J'Vl'UI'lvtl1D''U (Oil Resistant) vn:JJ:!Jl{P'Ij;jltJ IEC 60811-2-1 

"' 
3.3. 7 Flame Retardant 1?11:W:JJ11?1~:01'U IEC 60332-1 'VI~e:J IEC 60332-3 ... 
3.3.8 Sheath (Jacket) btl'U~~hvh#l1tJ Thermoplastic Polyolefin 'VI~e:J Polyolefin 'VI~e:J XLPE 

(Cross-linked Polyolefin) \911:JJ:JJ11?1~]1'U IEC 60092-359 

3.3. 9 btl'U~~~?J.ilrusn~1#1-rum~-ru~e:J-:J\911:JJ:JJ1m:o1u MIL-STD 'VI~e:J~:JJ1A:JJ'<il~-ffub~e:J~1n6'l (Marine ... 
classification society) b"li'U Lloyd's Register of Sipping (LR) 'VI~e:J Det Norske Veritas {DNV) 'VI~B 

American Bureau of Shipping (ABS) 'VI~e:J Germanischer Lloyds (GL) 'VI~e:J Bureau Veritas (BV) 
... ... 

3.4 ~'Uth (Valve) 

iuJ1~8-:Jbtl'U~~\9l.ilrusn~1b~';(J~U\911:W:JJ1\91~:01'U DIN Vl~e:J:W1\91~:01'U JIS ';(11flb-:J-:J1'U~~~\91 
'U ~ .... ~ Cill 

1 u~wr:om:w~m 'VI~e:JtJ~~b 'Vll"lbbA'U1m 'VI~e:JtJ~~b 'Vll"l1 um=i:w~VI.n1¥JtJ btJ 'VI~e:J~'VI~1'1Jmru1'<il mu~b\91'\.J 1 'VIru bb6'l~ 
..0:9 'I "' Q.l 

1B1bb6'l'Uvl b'VItJeJ 'VI~mA~eJ-r:oe:Je:Jm\91~b~ tJ 'VI~e:JtJ~~b'Vlfltlltlu ... "' ' 
Aill~fl1Sill~'IJ8-:J~'Ubb1'16'l~U~~b.fl'VI ~-:Jd 
' 

3.4.1 Aru~n1Sill~bu¥J1~'1Je:J-:J Gate Valve 
' 
3.4.1.1 Valve Body bb6'l~ Wedge vh;u1n1'~q Bronze 

3.4.1.2 Stem vJ1';(11fll~~ Bronze 
' ... 

3.4.1.3 01'1J'U1~ Gate Valve ii'IJ'U1191~-:Jbbl'l 2 tf1;fiu1u~1A~e:Jul'l1i'U (Bonnet) ~8-:Jbtl'U 
bb'\JUEJ~~I91#11tJ~Gln Bolted Bonnet 

3.4.1.4 'VI'Un1~-:J~'U (Nominal Pressure) 1JllJ.Jue:JtJn11 PN10 \911:JJ:w1m:01'U DIN ... 
3.4.2 Aru~n1Sru~bu¥J1~'1Je:J-:J Globe Valve 

' 
3.4.2.1 'lJiJ\91 SDNR (Screw Down Non Return) 

3.4.2.2 Valve Body Disc bbf!~ Stem vlT'il1n1~q Bronze 

3.4.2.3 01'1J'U1191 Globe Valve iJ'lJ'U1191~-:Jbbl'l 2 tf1;fiu1tJ~1meJU~1i'Ubtl'UbbUUEJ~~~~1tJ 
~~n Bolted Bonnet 

3.4.2.4 'VI'Un1~-:J~'U1Ji1J.Jueltlfll1 PN10 \911:JJ:JJ1\91~]1'U DIN 

3.4.3 flill~f11Sill~bu¥J1~'1JB-:J Butterfly Valve 

3.4.3.1 Valve Body bbfl~ Disc vJT'Inn1~q Bronze VI~B ~tain ss Steel bf1d~ 304 'VI~eJMfll1 
'-Pl ~ 
d>'t./_ /) ' 0 cu Q..l 

I .) .. - 3.4.3.2 'Vl'Uf116'1-:JI9l'U ... 

01\-) J:~:>·C>- ZP-:..~ 
r·· yo...:~ /1 

-~·· 'J}.._ . \a / 
- ';P {._ -
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· b'1i'W Compressor Condenser Evaporator bbG'l~ Chilled Water Pump dJwK'W oUe:J:!jG'l~'IVllJ\9\fKe:J.:J\?le:JflG'l'l 
D'Wbb~''W{htJ1Vf?nlJ11!:1'eJ1'W1~~\91b'<ll'W Ll'ltJilVl'UltJvti.UvlJ'W1~UU Metric Vl~e:J Sl 

3.8 )tl'l•'h'l ~1'W1'W 2 fl'U 

3.8.1 J"t~~l'~ 'IJ'U11'1 'W~1n'i1 1 o ii'B 3 b'V'lm 'V'l1e:J:JJCJ1'le:J~ 1 Vl;;:; 1 b~'U/A'U 
3.8.2Lf11'16'11'1'1Yl1'<\l1mVl~nnil1 (Steel) \?111JlJ1\?lJ:01'U DIN Vl~e:J JIS Ll'ltJil'IJ'W11'lbbG'l~'UoU\91bflJIYl'l.l~N 

"' 
l~Vl~~ilf1l11Jbb~'lbb1'16'1e:JI'lf1ilmnu(;..J~n11fhulruJ1VltJflLfm6'11'1'l:01'WbbvlmB'l~'U Chilled Water Unit ... 

3 .8. 3 1~'U'lJJ"eJ'l~'U n116'1~ b ViB'W b tJ'U bb 'U'U bb Vl'U'UVl'l1 tJ 

3.8.4 oU'e:JI'im'h'l vil'lmn:W'IJ'U1\91b61''U~1'Wfl'Uflflm'l hi~1n'i1 40 lJlJ. 
'\) 

3.8.5 J"~Uubmn il1~U'UG'llJb'UJ"mbuun~1m.Jn~bbG'l~um~'U 'V'l1BlJb~'U6'11tJ~lJbmmb~~~\91~'l'<ll1711'iB 2 ~1 
' ' 

3.8.6 J"~'U'U 1 'V'J~1b~'U6'1181 'V'J'V'l1BlJ~\91~'1 Socket DC 24V mlJlJ1\?11\i1'U SAE ... 
3.8.71VfbtJ'Wh.lmlJn~m~VI11'1 mJ'u~ 60 ('V'l.fl.2552) Be:Jfl\?11:JJf1111J1'W'V'lJ"~11'lJUf:1lfQ'~mJ"'IJ'U?i'l 

Vl1'l'Ufl 'V'l.fl.2522 
" " " 

3.8.8 ~\91\il.:Jm~ue:Jn'IJ1otl1'1 li11'W1'U 2 'lJ\91 (4 'U1) ~u'I11Vlirn~1'Wi18-'l.l11 bb~~~u'I11Vlun~1'UV!~'l 
' 

sif18 - 'l.l11 ~1'1~'11'WI9l'1bbV!U'l~bVllJ1~6'1:w bbG1~6'11:JJ11rJ~uJ1vrirn~'IVf:JJ\91bbVI'U81'11rlf.l'W\?11~ Ll'ltJ1'U'llru~J"t:1 
bf1~eJ'W~'lJ1otl1'lfKB'lilJ"~f.J~'<Il1fl~'Url'W'U'<Il\91~16'1\91'1JeJ'l'IJ1otl1'1 (Road clearance) hh!Bf.JflrJ1J"~f.J~'<Il1fl~'Wf:l'U'U 

' ' 
ti'l'<ll \91~16'1\91'1Je:J'l1rl 

' ' 
3.9 Btlmuh.h::ne:Ju 

Q.l QJ ~ ~ • 

3.9.1 tl'l'Wfl'U1W'U (Expansion Tank) 

3.9.1.1 \il1!:1'1'W'nJ1bEJ'W bb6l~Lf11'16'11'1'1 Yl1'<\J1fll61\91 Stainless Steel bflJ\91 304 f111:JJ'<Il5'l'W'nJ1bEJ'U 
' ' 

hh!e:Jf.JflrJ1 500 ~\?lJ 
3.9.1.2 ~1'1~'1e;]tlmru11'lJ"~I?luJ1bEJ'UL\918\?lJ"'l (Sight Glass) bb'U'UV!~B\91bbtl1 (Tubular Glass) 

1 'U~1bb vrti.:J~611m1r~\?111'<1li'l'l1vi'~1CJ 
3.9.1.3 Vf:w~18u'U1'Un'Wf111:JJ1'B'W'lJU\91 Flexible Closed - Cell Sheet Insulation Ll'lf.JJ"e:JU:W 

I 'I V iJ 

f111:Wvr'W1'1JB'lu'U1'U 'WI9l1n11 1 u1 ue:J'ln'W 1:w 1 Vfbnl'lvr81'1'111 

3. 9.2 'i1~.Jn1'ibfl~B'l:iJB u&~::e:J:: 1 Vi~ (~b61'We:JJ1f11J"~'U118n11bb{;l~J"1f.J{;l~bB8\91~'l'IJB'l~'<ll~?i'l:JJB'U 1 Vf) 
'\) ' 

3.9.2.1 bf1~B'l:iJm.h~li11~1inuJ"~uutl~umml"lbb'U'U Chilled Water Unit m:w:w1\?1J":01'U ... 

3. 9 .2.2 J"18fl11B~ 1 Vl;;:ttl1~1i11Btlmru'IJB'IJ"~uuu~ummfli 
' 

3. 9.2.3 Btlmrubb~~11tJn1J"B~ 1vr;;:J5'UI \?11:Wmm:o1'WU1,jVI~(;..J~\?le:JUfl1ru 
'I il c;Cj \1 'I 

4. flrutrmJ-ru::buw1::'1JB'l'itiU'i'iVImhVl'rumn~.:Jm.lmru'Vh'l11w'U£11'Vl1u'i::uutl~uenmfli "il1'Ul'U 1 R'U 

b tl'WJ"rl'UJ"1VIn 1 o ii'e1 'V'l1B:JJ~\91~.:~m~u~b18u bb~~Bumru~1Vl~umn'<ll.:mtlmruY11J1b8'W ., L\9\f.Jm~u~ 
, 'I . 'U 'I 

?nmJ"m tJ \91~1'WoU1'11~ b tJ'W[;..J~ \?ln rusvi" \?lJ"TeJ fl't}1'<il1nu1~VI~ (;..J~ \?11 'W61vr~:om:w1m Vl~m.h~b Vll"lblf1'W11'11 vr~B 
'\) "' 

tl1~bVII"l1 'Wn;;:ilJC~Vfm'V'lf.lL J"tl vr~e:J61VfJ"1'lJmru1~mu1b\?l'W 1 vrrubbG'l~ 1B~bb~'W~ bV!Ue:J vr~mf1~e:J~\ie:JBC!b\?11b~ 8 Vi~B 
'I 'I QJ ~ 

UJ"~bVII"l&tl'W 
v ' 

.d ~ 
4.11~'U'Ubf1)e:J'ICJ'W\?l 

4.1.1 bfl~B'ICJ'W~&lb6(fmbuu 4 ~'1Vl1~ ~1'Wl'Wm~ue:Jn61u 6 C~u J"~'U18f1111J1'e:J'W~lf.JJ1lm1B~beJI'lbbf11J'lJ1'V'J'Vl 
'\) '\) 

bVIBTIUB'Wb\?le:J~Am&~e:J~ ABlJlJe:J'WbJ"~ 11'lb~f1B'Wb'<llf1i'W rl1~'16'1'161\91'W~1n11 300 bbJ"'IJJ1 
'\1 v t;)l v v \1 , 

4.1.2 1~uu~1m ;zlm 'V'l~'lbb uuil:JJ'I11:W''Wb:tim 'V'l~'lbb 1'1\?l'WC!'l 

4.2 )~'U'U?i'lrl1~'1 

4.2.1 'V'll'llJ1~8'1Jl1il'V'l1lble:J~'1ilCJ~eJ'WbbJ"'l 

4.2.2 1~'U'Ubflf.l~m~un (Manual) 
' 

'\) 

cl 

4.2.3 fld11Jb11 ... 
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' v v 
4.3 J"~'\J'\JVI1JJ6"1 eJ 

4.3.1 !Ke:JVIU1 1911JJJJ1191J":01'U~t:..~ii1191 
"" " 

4.3.2 !Ke:JVIfi'-.:J \911JJJJ1\9l':l:01'U~t:Ji!ll91 
"" " 

4.3.3 ih~uuVf1JJ!Km~~JJ bb'\J'\JVJ1JJIKB1m~v Vl~e:J~'Vl1~b~YJe:J{ 

4.4 J~'U'U1f11-.:J~{1-.:J 

4.4.1 fi11JJfl'11-.:J CJ11 ~-.:) \911JJJJ1\9l':l:01'U~t:Ji!ll91 
" "" " 

~ A2 d":::CJ:::lh~'li1·1~ e:1 bJue:JCJn-:h 4,soo ilr~~h~ J\91') 

4.4.3 J"~v~~'U'vhv bJU'emn'i1 2,ooo iJ6"1~bJJI91J" 
4.4.6 b'W6"11VIU1 ruJ1VItln WUe:JCJnl1 7,500 nl6"1nr:JJ 

4.4.7 b'W6"11VIfi'-.:J ruJ1VItln WUe:JCJOl1 20,000 il16"lnr:JJ 

4.4.8 J1VItrmm1JJJ1VIirnuJ"1'Vln bJuemn'i1 25,000 il16"lnr:JJ 
, v ' 

4.51fl':l-.:J~{1-.:J"lle:J-.:J)f1CJ'U~'\J)d"'Vl n (bb"ll~Gii bb6"l~.a'u b 'Vb:JJ) ~ e:J-.:Jm:JJ1J"flr'Uthvtir ne:J'IJmruVJ'\J))'Vl n1 Vfru 'U hJ1911:1J , , , 
JJ1\9l':l:01'U"lle:J-.:JnJ"JJ"ll'U~-.:J'Vl1-.:J'Un 

"" 
4.6 ~1JJ1d"t~1mJlnuJ1ii''Ub~m'Wiil-.:J~bS(f(l ~ihi'1VI't11v1'U'IJJ"~b'Vll"l1'Vlv1Jl'Vlnt:..~ii119l.ll'ru.n 

"' v , 

4. 7 ~~YJ~-.:J"ll~YJ-ilew1m~1-.:J~1VIrumnvb-.:J"ll~YJatJmruvhu1b~'U i , , , 
4.8 m:JJ1J"f1~1 CJJ~'\J'\J()JJVJ1JJ!Ke:Jbb6"l~J"~'\J'\J 1 vJvh 1 Vi' fl'\J)f1~1-.:J 

4. 9 ~bb6"1~~1~-.:J 1ii911JJ':l~bU CJU "1!~. 'Vl':l. 11t9i'1CJJJ11911:01'U~ CJ1'U'W1VI'U~'Vl1-.:J'\Jn~1CJ"ll'U~-.:J 'W.I"l. 2545 1~YJviJ 
"' "" ... "" 

11CJ6"l~be:JCJ\Yl\Yl-.:J'U 
"" 

4.9.1 ~1~-.:Jbb6"1~~1'UDJ"~na'\J~15-.:J~-.:Jfl1CJ 1'Ubbr:1~fl1CJ'Ue:Jn 1.U~b:Um~~1Jl1'U (b'Ue:J~BT7*082) mmV1 CJ'\Jb'Vh 

4.9.2 "ll~YJbbt:..~-.:J~'IJm.Jbr:1e:J{VIfJ-.:Jfl1 'U'U'Vlfl-.:JfiTiii'm1~YJCJ~11'W{aJJ~'U~b~mnu~Tm , 
4.9.3 il~18m~':lu'U'IJJ"~\9lvr-.:J 2 Jl1'U 1.U~mJa"l!e:J-.:Jm.hvfiJ"aufl':le:J-.:J)fl (aJ"JJ.e:JJ".) bb~{;1~~18mt1 

v "' " 

Ol1-.:J 1.5 iJ1 ~-.:J 10 iJ1Loff~"1!11 (b'Ue:J~ MB*147) Vl~eJbVlCJ'\Jb'Vh 
.," 

4.10 ~~YJ~-.:JJ"~uutJ-rumml"l bbr:1~1'VlCJ 'W{e:J:wci'11'W-.:J 1 'UVJB-.:J 1~YJCJ~11 , 
4.11 ~\Yl~-.:Jbfl~e:J-.:J~'\Jb'W~-.:Jbbuubfl~e:J'U~"lliJ~YJt:..~-.:Jbfl:iJbbVi'-.:J "ll'U1\Yl hJue:Jvn-J1 2.5 'l.Je:J'U~ dJ'U 1tJI91111 11e:1n 332 

m.Ju1:h~~YJ '<i11'U1'U 2 "l!1~YJ/~-.:J ~~YJ~-.:Jrnt~1'UVfe:J-.:J1~YJCJ~11 , "' 
4.12 m~~nvi'-.:JVI111Yl~~YJYJ~JJma-.:Jbb~-.:J ·1:~.h.Je:Jvn11 40 b'l.Je:J~b~'UI'i" bb6"1~m~"'ln'VlU1~~YJYJ~uYiubt~-.:J 'Wue:Jvn-;h 

20 bS(f'U~b:JJ\911 "'J1nJ11'U'\J'U 

4.13 b~11.rr~YJiJJ".llmbuu 3 ~~YJ 2 ~,f-.:) ~1Vlru~.rru~bbr:1~m~YJCJ~1J bbr:1~b~JJ.rr~YJiJJ".llmbuu 2 ~~YJ 1 iT-.:Jnm-.:J 
• <~v cu 'U 'l 

4.14 J"flVJ~-.:JJJe:Ju~e:J-.:J~'Uu1CJ1umn'U~iJmt~v'UI'i"u~nru1m-.:Jt.hm~ 1'1JJ"-.:J \9111119l~b~u 1~Vfm1t~1~u-.:J1flr:1'U 
mCJ 1 'U'IJJ"~\91 \911JJ'\J~e:Jn bbr:1~'5J"ru'IJ':l~\9l':lauA''U 

" " 
4.15 :iJww-.:J~e:Jru':le:J-.:Jm':lrutJ':l~n'U 'Wue:Jvn-J1 5 tJ Vl~e:J 1oo,ooo illm:JJ\911 bb(l~~e:J-.:J1Vf:iJm':l\9111~~m'W'Vln , 

6 b~e:J'U Vl~e:J\91111111\911:01'\.J"lle:J-.:Jm Vi'u~m1 
"" " 

4.16 bb~'U~~mne:J~~\?11 ~trubVI~e:J-.:J~~Vfe:J'Ubb~-.:J '<i11'U1'U 2 bb~'U 1~YJmb~'U~~mne:J{~bVI~eJ-.:J~~Vfe:J'Ubb~-.:J 
ilf1161'JJ'IJ':l~~'VlBm':l~~Vfe:J'Ubb~-.:JJ"~~u~ 1 \911JJJJ1\9l':l:01'Ut.Ji!ll9l.ll'ru.na\91~1VIm':lJJbb~'U~~Vfe:J'Ubb~-.:Jb6"l"ll~ 11e:1n 606 "" , 
uuu~1~1Yl :iJmvmJ"1i-.:J1'UbJue:JCJn11 5 tJ , , 

4.17lvJ61'qJ'!J1ru~1-.:J 1 fl':l'\J~1'U \91111 'W':l'\J. mJ"~':l1~1 bm~oile:JU-.:JA'\J"lle:J-.:Jm11m':l"l!'U~-.:J'Vl1-.:J'\Jn 

4.18 e:J'l.Jmru'IJJ"~'<il11f1 (Accessories) 
, "' v 

4.18.1 me:J-.:Jthir'UL~m'Wiil-.:J '<i11'U1'U 51u 

4.18.2 nde:J-.:JJ1ii''UVI~e:J~'U '<i11'U1'U 10 1u 

4.18.3 nJe:J-.:Je:J1fl11"l'<i11'U1'U 51u 
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-4.18.4 m1CJ61~-Yle:n.Jll61-:J"'l':iT\l':i'll'W1fl 80 G(l:W. "ill'Wl'W 10 eJ'W 

4.18.5 l~'WYi~ll'U 4 'lll Vl~-:Jfl161-:J <tJ'Wlf!lVhm~'U~ ll'U'U~'Uln'U1Ji'ci'1Vl-r'U1i-:~1'W Outdoor 
" 

.... 
4.18.7 li1B61~VlB'Wll61-:Jci'1Vlr'U-:~1'W"'l':i1"1l':i ~61:w~mlb1'U61~VlB'WllG'l-:~ Vl'U1ll61::Vlr:r-:~ "ill'Wl'W 2 "lifl 

' 
4.18. 8 ~ elll61!: CJl-:1 el!: 1 Vl~'lle:J-:1 ':ibl'U ':i':i'Vl n "il1'W11..J 1 l61''U 'Y'j~eJJJ nru ll"'J ~ eJ flll61 ~~~ flln'U~ eJ 

' ' v 

ll61~CJ1-:Iel~ 1 VI~ 

4.18. 9 ll~ ll ':i-:1 Btl n':iru blel fl~ eJ ll61~'ll f!lfl~eJ-:JiJBtJ ':J~"iJl':J bl\911JJ:W1\91 ':i~l'W'U~,;''Vl ~ ~~ \91 'Y'j~ el:W 
, , ~ '\.1 

n~B-:JlVI~nci'1Vl-r'U1?iBtlmru "il1u1u 1 "l!fl 
' ' 

4.18.10 611CJ.W1-:~ll'U\9ll\9leJ~CJ111~-ueJCJw.h 3 l:W\9l':i 

4.18.11 n~B-:JCJ16'11irru 'Y'j~eJ:wBtlmrutl~:w'Y'jCJ1'U161 "il1u1u 1 n~B-:~ 
v ' ~ 

4.18.12 Vl'U-:Ji1Bfii1Bn1':ll.ff':lb1 (.n1't~n1'V1CJ) "il1U1U 2 'llf! 
" ' 

4.18.13 VIU-:J~BriilB'U~m':iV!r:r-:~m':i<tJlCJ "il1'W1U 1 'llfl 
" ' 

4.18.14 61:Wfi'U~n1':JV!~-:In1':i'll1tl "iJ1U1'U 1 "lifl 
' ' 

4.18.15 ~tlmru5'W1 1911:w:w119l':i"Ji1'U'U~,;-VI~~~\91 
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