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'IJB'Ub'IJ~'IJB.:l.:11'U (Terms of Reference: TOR) 

.:i1'U'IJ-1utJ'a .:i~e:i.:i'IJ'a~'tl:UA'UV1'V1£J~ ~'U1 :u~o. e:i ~'ao1il 
'I , \.I 'i 

., ' ' 

u1'Ur11n~-:i V1 :W V110 ~1'\JrtU1'U~'U eJ1bilmijeN ~.:iV11vie:im51\1 
" ' 

Lf!11:ubu'U:u1 

b tie:i.:r'iJ1nmm'al"l'U~l'VltJ~~'U1 ii~'B. e:ivi'a51i1bllvi 1-tl.:i1'Umi1~'U'5fl"il '\J~fl1'afl1'aPim.11 bbnt!nPin'l'f1bbrt~ 
" ' 

LJ 'a~'1l1'1l'U ~t!'U~'U'U n"il m'aii fl1'a b~tJ'U fl1'a~eJ'U'IJeJ\liJVl1l'Vl m~ tJ~ 1 '1Ji1tJ'5'a'am6'a1'1J1 ~ bbnt! nPi n't'f1 bbrt ~LJ'a~'1l1'1l'U 
' ' 

vf11 LJ m~.:ibbl?i~ . l"l . 253 7 5.:iu"il"ilU'LI 'a1m~tJ~nmLJ'a~i11ru 23 iJ i1fl11ii'11bu'U(9]e:i.:iLJ-r'\JLJ'a.:i 61ie:ii1bb61li1'\J~nru 
' ' 

~e:i.:iLJ'a~'1liiPln~ bvi'lJtl (~e:i.:iLJ'a~'1lii 1 Vlru) '\J~n ru~e:i.:itl1 ~e:i.:i bl'1~tJiiLJ'a~'1l ii b tie:i.:i"il1 n:U~n't'fru~~ 'Vl 'aVJ b 'Vl'aiJ bbrt~ 
" " QJ , , 

b~tJV11tJ b u'Ue:i~1.:iii1n b tie:i.:i"il1n:U~'Uf 16/iii ~.:i b ~'Um'a 1 ~:U m'aLJfoLJ'a.:i61ie:ii1 bb61li1b~e:i1 ~~1m'at1'\J~m'abbrt~ b ~ii 
' 

LJw~'Vl5m~m'a1-tl.:i1'U 

2. -r~ri'IJ'a~~.:lfl'!Jel.:l bfl'a.:ln1'a 
' 

1. 61ie:ii1bb61li1~i1.:i 1~vi~ii b~1 ~:U~m~ b~tJV11m tie:i.:i"iJ1n:UJ1f 16/iii'\J~nru~e:i.:iLJ'a~'lJiiPI n~ bVJ'lJtl 
'' ' 

2. 61ie:imb61liJ~1 b ~vi1'U ~:U~m~'Vl 'aVJ b 'Vl 'aiJ 1 ~:U~m~~~bbrt~~1 tJ.:i 1ii lii'.:ib~iJ 
' 

3 . 61ie:iiibb61liJ~'IJJl'rusv1 ~'LI ~tJ\l'\J~nru~e:i.:iJ11~~1m'at11-tl'-:i1'U1~ 
' 

4. LJ-r'\JLJ'a.:i'a~'\J'\Jm~ bbrt~b~tJ.:i 1moff.:i1'U1~~ 
' 

3.flru~:uu~'IJei.:i~'IJ'a::~.:ifl'<\l::b~'UeJ'a1fl1 
' " 

3.1 e'.Ji1~'Vl6b~'Um1m"il~(9]m:Wflru~ii '\J~ lil.:i\?le:i 1 LJ-d 
" ' 
1) :Um1ii~1m'at1l'niinDV1i1 1tJ 

2) 1:WbU'U'\Jflflrt~iiri~mtJ 
' 

3) 1:We:i~'a~Vl11\lb~flfl"i)fl1'j 
" 

4) 1:W b U'U'\Jfl flrlzj\I f) ~WVl11\lt1 flW~'\J fl1'j ~'UoLJf) b~'U f)Vl~tlvl1~ ruru1 n'\JV11l1tJ\11'U61JfJ\l-r;i11i1fl'a11 
'I 'U 'U QJ QJ d.9 

\911iJ~LJ d~ fl11"1 b~ tJ bb ~d1 'U'a~ '\J '\J bfl~f)oLJ1tJ~ 1 'a~'Ub 'Vll"l 'IJ f)\I m iiu i;y:S fl rt 1\1 

5) 1:W b U'U'\J flflrizj.:it1m~'\Jzje:i 111'U uru:S'a1tJzje:ie'.J~.:i.:i1mbr1~1~ bb~\lbltJ'Uzje:i 1 ~b u'Ue'.l~.:i.:i1'U'IJe:i.:i 
'I 'U 'I v 'U \I 

V1i.11tJ\11'U'IJeJ\l-r;j1 'LI'a~'\J'\J bfl~ f)oLJ1 tJ~ 1 'a~'Ub 'Vl l"l 'IJ f)\I m iiu ru:S fl rt 1\1 ;\l'a1 iJ 5.:iu~'\J fl fl rt~ e'.l~\l\11'U 
d.9 QJ '\ 'U 

bU'U~'U~1'Ue'.l~vim'a m'aiim'ae'.l~vim'a e'.J'U~V11'a e'.l:Url1m"il 1 'Lim'a\911b i'.J'U.:i1'U 1 'Lin"ilm'a'IJe:i.:ii'.J~ 
" 'U '\J '\I '\l ., 

., " 
'\Jfl flrt'U'UV11 tJ , 

6) :Uflru~ii~ bbrt~ 1:W:U~ n't'fru~(9] e:i.:i~1iimii~ flru~m'aii fl1'a'U btJ'\J1 tJ fl1'a~vi~e:i~vi~1.:i bbrt~ fl1'a 

'\J~V11'a~~viil1fl-r;in1V1'Uvi 1 'U 'a1'1Jn"iJ"iJ1m '\Jn't'f1 
' "" ' 

1 



.. 

7) b lJ'LID ~uflfl~ ~n e:n~·11·fru,h:i ,nu~u1~ n-w111 fl1 B b~ fl'Vl 1flD fl ?11 'LI fl~-:id 
' " 

8) hlb lJ'U~i1t:mtJ1~ 1CJ"1ltl~1wl''Unu~ b?l'Um1fl111CJ~'U~ b .V1~'UoVm?l'Ufl 1 Vlbbrl 
" " 

1.1V1 1i'VlCJ1~CJ ?I h!V1CJ511m611"11 ru 1'Liu"a~fl1PlU1~ m~11mfa~fl'Vl1fltJ fl~ Vl~fl hlb lJ'U~ m~v11 
' " 

m1a'LI b lJ'U m1-U~"LJ11-:i m1 bb ~-:i-LJ''U11fl1 fl ~1-:i b lJ'U 5111.1 1'LIfl1'jtJ1~ m~11fl1 B b~ fl'Vl1 fltJ fl~ fl ~-:id 
9) 1llb lJ'Um~{u bflfl~'VlBVl~flfl111Jfl1J tl'U zj'leJlliJUD b?l'B hfofl1J~'UP11~ 1 'VlCJ b l'Ubb~ {\i'U1~"1Jfl'I~ 

'U , d..J 6.9 'U 

b?1'Um1m 1~i1rhi-:i 1 Vf?I~~ rnfl~'V1Bm11.1f11.1n'Ub °1i'LI11i1'U 
' 

1 o) ~ b?l'Um1fl1~fl'I hJ b lJ'U~~ti flU1~ bil'LI~'Vl6~b?l'Um1m 1'LI?1t11'U~~Vf11.1b .V1 b?l'Um1fl1V1~flVf11.1v11 
'U 'U 'U 'U 

61qJqJ119111.I~ flru~m11.1m1'U 1CJu1CJn1V1'U~ 

11) ~fo~1-:i~lil~boV1blJ'U~61qJqJllil~~fl-:iu!]u~19111.1u1~mP1flru~m11.1m1ufl-:in'Libb~~u11uu111.1 

fl11'Vllil ~\91 bb 'IA-:1"111~ b~ fl'! VI~ fl bflrusvi bb~ ~15m1~~v11 bb~~ bb?l~-:iu ru~11 CJ m1{u zj1 CJ"LJ fl'l 1fl1-:i m1 ' ., 

~Uflfl~V1~flD~uflflmlJ'Liri61ruru1nuV1tl1 CJ'll'LI"llfl'l{\i ~.Pi . 2554 
'I . , 'U v QJ 0.9 

12) ~ b?l'LI m1fl1l'i'mhJeiCJ1 'LI \il'U~ b lJ'Limll bb?I ~-:iu ru~11 CJfo11 CJzj1 CJVl~fl bb?I ~-:iu ru~11CJ{u11 CJ zj1 CJ 
'U 'U d.!I 'U v cu 

1llti fl~fl'lfl1ui;11'U 1 'LI?111~?11f1ru19111.1~flru~m'j1Jfl11 tJ. u. "11. n1V1'U~ " ., 

13) ~b?l'Um1fl1~fl'l~'l'Vl~b tJCJ'U 1 'LI1~uu~~~fl~~~1-:im fl{\i~1CJ (Electronic Government " ~ 

Procurement: e - GP) Bb~fl'Vl1fltJfl~"llfl'lml.luqj~flm-:i 

14) ~ b?1'Um1fl1zj-:i 1~for1~ b~flfl b lJ'Liri61ruru1~mfobb~~zj1CJ b~'U~1'Uuru~'B'U1fl11 b l'Ubb~m1 
'U 'U v v v 

zj1 CJ b~'U bb~~ ~ fl~,:izj,:iiJ1.1~ri11ll bfl'U?l11JVl~'U'\J1'Vl ri61rutulfl11ilzj1 CJ b lJ'Ub~'U?I ~n1~19111J~ 
'U 'U v v 

flru~m11.1m1 u.u .01L n1V1'U~ 

15) ~ b?l'LI m1fl1~ fl-:iv11 m1 b u~CJu b Vi CJu11 CJ fl11'j~uum~ bb~~ b~ CJ'!~ b?l'U fl'Vl floVfl n1V1'U~ ~ -:i ~1 fl ~1-:i 
" ' 

1 'LI\91111-:i~ 1 hrnn1V1'U~"llfl'll.IV11i'VlCJ1~ CJ'VlfloVfl ~mU'Ubflrusvi.fr'U~1?1~~~b?l'Um1fl11ii~~fl'I 
' ' " 

tJ n~ bb~~1.1V11i'VlCJ1~ CJ~m U'U?111~?11r1ru 1 'LimTVl1i111ru1 bb~~ b~flU1~ 1CJ"11tl"1Jfl'l~b?l'Um1m 
~ ., " 

16) ~ b?l'Ufl11m~ b?l'Ufl11m 1 mubb uu"LJfl'lnlil fl1'j~11.1f11~fl-:ii1flru?11.1u~ ~-:id 
" " ' 
( 1) mru~n1iim1~11.1f111~1il~'Vl~biJCJm lJ'UD~uflfl~ 1 Vlll nlilfl1'j~11.1Fi'11ii~~fl-:ii1flru?11.1u~ 

' ' 
fl1ui;11'U\9111.lb~fl'U 1"1J~n1V1'U~1 i'l 'Libflfl?l11tJ1~m~'j1fl1 bb~~fl11b?l'U mlm 1 Vlb?l'Um1fl11 'U 

'U11J fllil fl11~11J fl1 ~1'U fl ru?l1J~~1'Ut:.J ~'11'U ri fl?l~1'1 nlil fl11~11J fl1~'1fl~11?f1:1J11tlil 1 t:.J ~'11'U 
' 

nfl?I ~1-:i"llm ~ b .V1 ~11.1f11m1 oil bb?f ~-:i b lJ'Ut:.J~'l1'U ri fl?1~1-:i"LJ fl'! nlil m1~11.1f11~ b .V1u1~ m~11fl11~ 
" 

(2) mru~nlilfl11~11Jfl11ll1~1il~'Vl~b iJ CJ'UblJ'UtJ~'\Jflfl~ 1 Vlll lJ~'\Jflfl~ bb~~~lJ~'\Jflfl~~b oV1~11Jfl1 
' ' ' 

'Vlm1CJ1ii~~fl'li1flru?t1.1u~fl1ui;11'U\9111Jb~fl'U 1"1l~n1V1'U~1 i'l 'Libflfl?t11u1~m~11fl1 bl'Ubb~ 1 'LI 
' ' 
mru~ nlil fl1'j~11.1f111~i1-V'fll91 fl~-:i1~V111-:i~ b .V1~11.1 f11 b lJ'Um CJ~ fl~ru B' fl~1n1V1'U~1 Vf ~ b .V1~11.1f11 

" " 
11CJ1m1 CJVl~'I b lJ'U~{u ~ ~"1lfl'\JVI~ fl 1 'LI m1 b .V1 b?f'Um1 m nuV1t11 CJ'll'U"ll fl-:J{\i bb~ ~ bb?f ~'!VI~ fl\il'U " ~ ~ 

2. 



(n.t.~lA.Lr\,~ BkL~n.~L,V11'1.~ltb~ ~ m~11 L,~11 n.L~l:-B~) oos-' 6L6 'z ruL1t:::.q1.mn.t11:-t. 

t'l.~~]lf.l.UM. tM.t11H, 'L 

"'"' n. 
Lmm~n. trtLfl.1:-~fl.l-UU~~im,tt fl.l-OZT n. t~Llf~~~1t.~11~ t ~ltltbi:'X\fl.Ll:-fl.!} 1L~l:-B~l:-L~n.k~ 

... 
r.t.un.n 1t.~t.~e. 1:::a:::r. ·9 

fl.LQf.~B~t.ltbl:-~ l:-Blb1Blf1LB n.~n.Ln.~n.L~ Ol ftltb rnUL~n.Ln. n.Lm.~B·g~lt Lfl.~M.~tA.rnn.~ ~ l'1) f"1!I f? 0 ~ fl 0 I ~ 0 fl fOJ' l"tl 'C:it)I 

t'l.f.~!Wf.l.UM.n.1l.~IA.M.l.U~ 'S' ti I ~ 0 f" 

. "' L~L!.:::~11 fl.Li:'!:-!, 11ruL1t~11 ~~l-ruL1t~111:-~~11~m_(117·17 

n.t1~t.i:-:::~111'1.Ll:-~t.l:-!.LU~L!. £·17 

1t!.wt.1e1~:::~1m!.w~~Q.Lll~n.Lrnm1 z·v 
(CJO.l: aJUi3Ji3ji3CJ jO SWJaJ_) fl.Ll:-1:-Bfl.~fl.mBfl. i·v 

.. ni .. .. 

l:-B!J1Blf1L~ f1.~f1.L_Q.~f1L~ t}LQ!,~13·g~lt Lfl.~~~lA.~~fl.lel mi.:::!.l11:-B~l:-!.11f1kl1f1.Ll:-l:-L~~~L~L!.~t.U:::!.11 

!.L~UBmL~f1n.11!.L~UB1 t}I:-~ !.L~UBmL~r\,n.11!.L~UBm t ~~~rn~~L!.ltL~ : t'l,~~]:f.l.U~a~i:::~at.r. ·17 
... 

l. ~ l.f.B M.~1f.l.U11U ltBf. M 
"' Ill 

• • t.rtt-~111., a~1 t-al'-1:::~11Mt.lm11:::r.n.t.t-~n.111.t.uBa.n., tt~n.1t1.L.U1A.l!ll11t~ru~11u:::t.Mm:::ruf.l.u~ru~11a1A.111ar.n1 •111.P G o II~ op~,., n n 1:7 ;;,I"' 

b I\ ' 
tl.Ut'l.tl.l!ll.IA.ltBtM t'ijl'-1:::~11Ml.l.fl111:::ttt.Ual.tthrul1t~tl.Ual.tBM.~1t'Bl!ll,~l,tBn.mt.1 ,...,l!l=111.~m~t.=rt=111. o II 6 ,,.., II II 

Bfl.1:-BkB~l:-,(bltb~!.LUlt!.W:::ru~~n.l-UL~~im,tt fl.l-L n.t~Llf (bU!PP"!q-a) ¥U!}B!.lA.U~1~ 

n. 
f1_(1nn.~n.Ll:-~~l:-B!.f1kB~l:-,(bltb~Bfl.:::~1"!1:-~:::!.11L~L!.~t.U:::!.11!.LU~~Lru!.L~~!,LUlt!.!.U:::ru~ULltb t}i:'X\ 

...... 

... Bn.~itt.Ul1~rt@kMP:ln~t-@~a~1~tB~B~m~WIA.~l.lt1.1t~n.JWBmt.NU,rt1t1.@~lt1. &~111.l,~~~k@~ltt n.~t-@~ I I I I 

n.e.~tt.111.~11tt.Ull.t.tn.Qi:::n.t.i~~t~~fu,C1>at.1t111.1iut-~n.~n.t.t-rae.r.111.@~111. n.~t-@~n.e.~tt.Ull.t.tr.t.111.~1111a[}i:::t 

a e.~ t.~a t.1t111.liu1tt. l!ln.t.t-a e, r.111.@~111. tt.Ull.t.tn.e.~ 11~ t-t l!la ~1 t.fu fu ~~ M.Q,::: ~,, cn.e.,l} 1A.t.11n.~,, t-@~n.t.~t-p111.) 

Ltt.11 ooo'ooz'i t.~ua@,ttrctn.~ne.n.t cut.~n.~irtt) u S" n.~irctt.~t.r.@n.~irnJ&n.~n.1-ut.&t-~111.n.@~ 
ni~ I\ ~nt n, 

11rin.~e,a~i 11£1.nt.mm~~n.Q, ~ t.mm~~t.n.i t.~:::~,, n.t.t-~Ht-C!tl1kB~t-_tb1t1.t.n.i t.~n.~t-C!~ £ ·£ 

"' n. 
~n.ltbL,Y . Q. · 11· 11 !.LUlt!.W:::ru~~ltL~m~L~:::!,L~n. t n.e..~n,!,~1:-B~Ull 

n. 
!.LU~~ 1:-Bfl.i:-Lk~B~ fl.Ll:-~~n.r; 1 rn ~1~L!.L,ttrtt.~L~1~1:-Bfl.i:-Lk~B~ n.Lrn ~~ t ll!.LltL~n.,ttL,ttrtt.~!.LU ~~ 

... 



'I ., II 

8.11A1n~1.:i~'Un11~~~1.:i 

'N L~'U .:Ji.J'll1~mru 2, 9 77' 000 (?f 8'1~1'ULtl1 LL?f'UL ~ VIVl~'UL ~Vl~'U\J1Vl'11'U) 

9 ijm':in1'Vl'U~aruru1LLurnH\rnfl11~ Cfi1 K) . .. .. 
fi1 K 'V1111~el1fl11 = 0.25 + 0.15 It/lo+ 0.10 Ct/Co+ 0.40 Mt/Mo+ 0.10 St/So 

Factor F = 1.3027 

10.n1'Vl'U~11fl1~1'Vlll1mLUU 100 UTVI 

'll1~'1l1'1l'Uer?f'U 1"il?f1l.J11f11"il11ru l.?f 'UBoLJBflVI I. i1 'LI Vl~BoLJ 8 l.?f'UB I.I. 'U~ l. ~CJ1tl\J~1'161JB\J I.61J(;161Ja'l'l1'U.Q' 
'U 

(Terms of Reference : TOR) 1.lJ 'U 6'1 1 tJ~fl"clruei'n"cl11V1tiVl1 .:i1t1 1"clru~(;)B i.J fo~1'U'W1.Pl "cl (EMS) ~-:i1tl~ 

m1.:rwGl~ 11"V111'Vlt11'1£JGlL"!Ji£JB1':i111'511"!l • • 
L6'161J~ 9/9 V1lJ 9 fl'U'U 1.1.~-:i111ll'LI~ ~1\J~\J1\l'WVI rl1 1..natl1 rnn~~ ~.:iVl1Vl 'U'U'Vl\J~ 11120 

'U 'U , 

V1~€l'V11'11'V11~'Wvl'Vll.J1tll.6'161J 02 504 - 7123 '02 504 - 71 24 

Vl~B'V11'11'V11?!11Vll.J1tll.6'161J 02 503 - 3560 , 02 503 - 2598 

Vl~B'\111\l e-mail : pm.proffice@stou.ac.th Vl~B~~1'U"il1fl http://www.stou.ac.th 

1Vlti1~\Jzja ~a ~ Vll.l1tll.6'161J 1'V1 1~'Wvl~?11l.l 1 1fl&iV1~a1~ 
, 'U 

iein1'Vl'U~~11 t1l 'Um':iu~u&i.:i1'U 
1. 1.~eil.JV111'Vlti1~ti 1~ri'VI 1.~anerL?1'Um1m11ti 1VI 1 ~1.ll'Uerfo~1-:i.:i1'Uu-ri.Jt11-:iPl'U~i'Vlti~\1ll'U1 :w?t5. 

'\J '\J , '\J 

~~)51ud1.1.~1 ~-r\J~1'1~8'1~ VI 1 ~lj1_Jfl6'11 mtJ1~..J1'11V1-rtJtJij'illi.:i1'U I. lJ'U~fl1\Jfl:W\l1'U 1 l9lJ fl11~ fl"cl1 

1lJ~1n111\9ll 'l.11?1. 1.ll'U 'li1.:i1.'VlfltJfl?f161J1rl8?!~1'1 Vl~B1tili1 Vl~€l?fflTU\;'\tJfl1)l.J -o51'U1'U1lJiJatifl11 , 

1 fl'U 1.1.6'1~'1i1.:i 1. VlfltJfl?1161J11v·h~1V1~a?1161J1B1.~ n VJ1ailn'1 -o51'U1 'U 1lJiJatin11 1 fl'U 1.~atlij'illi.:i1'U 

fl1\Jfl:W'l1'U'll-r\J'll1 'l~'U~ ml.l ~'U~ 1.1.6'1~)~tJ~1.16'11~ rl1Vl'U VI 1VI tJ L?f'UBzjB-?f flG'l~Bfl ru~ fl1)l.Jfl1)(;1)1"il , ' , 
fl11~1'1'W~B:W'11 1.'UTU\;11'll1~..J1\PJ1 tJ1~'1l1'1l'U 

2. erfo~1'1"il~~B'l l.l. ~\lzjB\Jfl6'11 fl1~ 1.oLJ1tl n'illi.:i1m~.:i V1l.JV11'LI1fl1\l fl11 
'U , d.J 



5. ~fo{f1..:i-;u~~B..:ibu'Ll~~~V11bb"j ·N1'Ll 1?l~ mJmru~h..:i., fl1"j'LJ'l.Jci..:i bb'1~bl"l~B..:i~B~iJl"lrum~mmn"j 
'll 'll " , I " 

~1b iJ'l.Jm"j 1~E.J~B..:i bb?l~..:i"j1E.JzjB~u5'U1i..:i1'Ll ~~m..1 bb 'Ll'U611b'Ll1Ul'l"jU"j~lil1~1tJ"j~'1!1'1!'Ll1 ~vn..:i 

l.l'Vl11'Vlm'1E.J~1'\.Jl°lru~m"jl.Jfl1"j\91"j1'1-r'U~?l~ • 
6. l?l~- BtJmru ~tJ1l.J1U"j~fleJ'U~~~'l~'IV!l.J~ '1~~eJ'lbU'U'LJB..:J1VI~ 1~bl°lE.J~1'\.Jfl1"j1-tl..:i1'Ul.J1neJ'U ~..:i-d •• 

l?l~BtJ mru~t11mtJ"j~flB'U~~~..:i~..:inci11-;u~~B..:JbU'Ll 1 tJml.l~ruru1 
, 'I "'v 

7. 'V'Ll1~bb'1~ bb'lJ'lJ"jtJ "j1E.Jfl1"j'1~bBE.J~ "j1&.Jei..:i1?l~BtJ mru~h..:i .,~bb?l~..:i 11l 'Llbb'lJ'lJ"jU"j1E.Jfl1"j'1~bBE.J~bU'Ll 
'll "" I 'll 

b ~E.J..:i?i1'1.JtJ"j~flB'U 1 m i1B..:i~m vi1,!'Ll zj..:i?l1mwb tJ~ E.J'Llbb tJ'1..:iVl~mbm 'LJ 11ii'm&.Jm1&.JbV1m~?ll.l 1~E.J 

11ii'-r'U m 1&.J b ~'Ll'1!B'U'11 n ~ m'Ul°ll.l..:J1'\.J bb'1 ~fl ru~ m"jl.J fl1"j\91 "j1'1-r'U~?l ~ " . . 
8. mrubb'lJ'lJ"jU "j1E.Jfl1"j'1~bBE.J~~tJ"j1flfl\911l.J TOR bb'1~"j1m~b?l'UBiJm1l.loLJ~bb~..:in'Ll ~-r'U{f1..:i~B..:i 

" ~ " 
-r'U ~~'1!B'U~'1~~ B..:i~1 b iJ'U fl1"j\911l.l b~ B'Ll 1 'V'VB..:J~ qi qi11~r;l1~'U m1&.J611 f01 qi'VB..:J bB fl?l1"j~ qi qi1~..:i-d 

8.1 ~ruru1ffili1'1..:imm~V111..:i~-J1{]1..:ibb'1~~-r'U{f 1..:i 
"'cu 'U '\J 

8.2 bb'lJ'lJ"jtJ 
" 

8.3 "j1E.J fl1"j'1~ bBE.J~ ( "j1 E.J fl1"jU"j~flB'U bb 'U'UtJ-r'l.JtJ"j..:i) • 
.:::ii I I ti .::ii ti I ii i.IQ.I ii I Q.I 

8. 4 "j1 E.J'1~ bB E.J ~"j1 mm fleJ?l"j1..:J'Vl m1-;u 1..:i bb'1 ~ i:.J "j'l.J'11..:Jl'I fl'1..:J"j1l.J n'Ll 
" " 

8.5 oLJB\91 fl'1..:J"j~'\lll1'1~l1{)1..:i bb'1~~fo{f 1..:ib~l.Jb~l.J 1 'Ll.fl1E.JVl'1..:J (i;1'1iJ) 
" " 

9. V11m~V111..:i~1biJ'l.Jm"j~-r'U{f 1..:ilil1 b U'Ll'1~~B..:J~Bf:IB'Ll b ~l.Jb~l.l Vl~B~~ bbU'1..:ici1'U 1~ci1'UV1~..:J'VB..:J 
" 

mm"j zj.,:im-;u-;u~bum1'Ll1m..:i?l~1..:i ..:i1'U?lt:1TUl'IE.Jm"j&.J Vl~B..:J1'\.J"j~'l.J'U 1~E.JV1'1..:i-;u1n~1biJ'l.Jm"jbb~1 

b?l~-;u 1~~-r'U{f1..:i~1biJ'l.Jm"jbfl'U..:J1'\.J 1'Llci1'U~..:inci111 ~iJ?lm~~..:ib~l.l 1~E.J 1 ~tJ~mn~ m'Ul°ll.l..:J1'\.J~1E.J 
" " . 

iJ'I ii d ti I 0 .c::lt. 

i:.J11-;u 1..:iV1"jeJf1 ru~ m"jl.J fl1"jm1-;u fl1 "j'11..:J flB'Ll fl1"j~1 b 'U'Ll fl1 "j 
" 

10. ~fo{f1..:iiJV1ti1~-;u~~B..:i'LJ'U~1ml'l1~1?l~ f1"jnru'1~~Bt:1B'Ll'11nm"jneJ?l~1..:iffi-tlm"j1~11ii'1~m11m"j " . . 
'V'Ll~1E.JBBn'LlBn~'Ll~tJfotJ<j..:i~..:inci11 ci1'Ll1?l~ f1"jnru'1 ffi-li..:i1'U 1~ ~t111tJ~~bn'U11 ru ?lm'Ll~~ • • • 
l.lV11i'VlE.J1'1E.J"1n1V1'\.J~ ~~Bl.ltJfo?lm~~'Llffi ~b~E.J'U~BE.J ~..:iffi '\.Jfl1"j~-;u1"jru1111?l~ mnru6Vl 1~ 1 -tl • • 
..:i1'\.J 11ii'Vl~eJ 1~ \91'1eJ~'1'\.Jm"j'LJ'\.J~1E.J 1 u11m~ -;u~~B..:i 11ii'-r'Ul°l11l.Jb~'U'1leJ'U'11n~m'Ul°ll.J..:i1'U~1E.J~11{]1..:i 

" . " ... 
'Vlfll°l-r..:i • 

11. 1'Llfl1"j~eJ1:1 B'Ll bb'1~'V'Ll ~ 1 E.J~..:inci11~fo{f1..:i ~ B..:i~ ~v11uru;"j1 E.J fl1"jlil1'Ll1'Ll bb'1 ~tJ"j~ b.fl'Vl'V B..:Jl?l~ 
" v • 

mnru'1 ~11ii'~1bU'\.Jfl1"j~eJl:leJ'\.J"j1l.J~'I1~~~ci..:iuru;"j1E.Jfl1"j~..:Jnci111 ~l.JV11l'V1E.l1'1E.J "1~'11"jru1nB'U 
• v 

~1biJ'l.Jm"j 1 'Ll.ff 'Ll~B 1 tJ 

12. ~-r'U{f 1..:i-;u~~ eN~1 b iJ'U fl1"jlii'1E.Jl°l11m~~ l?J"j~1..:i 1 m~e:i..:ii:.m m~'Vl'U ~ B?lm~ bb 11?1~ e:il.l bb'1~'1ll.l'1l'Ll " . 
11'1 E.J "jeJ'lJ 1~ E.J b!J~1 ~ b~tl'I b~ E.J'I bb'1~l.J'1~~'11fl fl1"jneJ?l~1'1 ~1l.J?l'U'UVl~Vl~eJ b?l~'LJB..:Jij'\.Jbl.J1"j1l.J E.J1 b?l~ " . 
~~vinu"j~b.fl'Vl bb'1~V11nlil'1bU'U~B..:i~1 biJ'l.Jm"j1~1 ~m-;uci..:ii;.mm~'Vl'Ubb'1~bu'\.Jm"j"j'l.Jm'Ll~B 

s 



e:lun'IJ°i'l1'UmtJ 1 m.JV111vim~tJ bb~~e:rv~v1~tJ 1~w1v'U'IJ~b 1ru '1~~v\l"tlvv'Uru1111m1~1b'Ll'Um11~., 
" d.J " " , v I 

~ve:rfl1'\Jfll.l\11'U"tlv\I ~ 1tJe:r--J141\1 ri e:i'U m1~1 b 'Ll'LI m1 bb~~ii'V!1! 1~u 1~m'U n '\J'\Jflm mu1~"il 1 
\I , 'U , 

V!U1tJ\11'U~1\l.,11iifi'I e:rv~m~tJ1~mv'\J b~mb4\IV111'\Jb'V!~bbvl\lm1iihJ~~mn~\ln~11i!'U 
I \I cu " 

13. ~11.rr~1tJ~bn~~'U'11n~1J1u1~u1 bb~~~1m~bb~1 ~~1'11nm1~1 b'Ll'U\11'U"tlv\le:rr'IJ41\l 1 ~e:rr'IJ41\lb ll'U 
'\J '\J 

e:rr'IJ ~ ~'l1v'U ~\lde:rfo41\1'1~ ~ v\l~~~\li'J b\11 vH ~u~mru m11.rrJ1u1~u 1 bb~ ~u~m run 1~ bb~ 1 ~~1 
'\J '\J 

b~vf11'U1ruV11~11 ~~1 V1~ff~'111ru111fl1bV1m~1tJ bb~1 bb~mru bb~~ 1 ~b~'UB"tlvv'U~~~B 
' 

flru~m1iim111111'1fo'W~~ 
' 

14. e:rr'IJ41\l~B\l~~~\lu1mb~~\lzjv 1m'lm1 1~tJ~ b 1m~1b 'Ll'Um1 zjv'Uflmm~ b~ tJ1-LJ'v'I H~'U~b1ru~ 
'\J ' 

bi1'U1~i~ e:i~1\11Je:itJ 1 u1tJ~v 1 '\J~b1ru~ur'Uu1\I 
' 

15. e:rfo41\l~B\l~~~\IU1tJbb~~i1ruru1rub~v'U1~1~~m~l'\lb'V!\11eJ'Um1tJ~m'1bfl~~'U'11nm1~1b'Ll'Um1 
\I V CV q 

riv~~1\1111~vm~tJ~b1m"tJB\lfl11ui]'U°i\11'U 

16. tl1V!'U~b1m 1 'Um1ui)'U°i'l1m1m 08.30 'LI . -16.30 'LI. "tlv\ll'U~'UV11 fi'I l'U~n1 mniim1ii"il1bll'U 

~'1~~v\lun'IJ°i\11'U'Uvnb1~111'11n11 e:rr'IJ41\1'1~~v\lvi'1V1-U'\l~B"tlvv'U~~1\IV11!1'11nflru~n11iin11 
6.J '\J ' 

11111'1r'\J-w~~~1'Ue:rfl1'\Jfll.J\11'Urivm ll'Ufl~\I., 1 u 
" \I , I 

17. ~r'IJ41\1'1~~v\lr'\J~~~vfl11m~tJV!1tJ V!~e:i.nEJ''Um1tJ 1~ I eJ'Ubfl~'11 nm1u~'IJ°i'l1'U"tleJ\l~r'IJ41\I 

bb~ ~'1 ~~ v\lr'\J ~~~ eJ fl11l.J b~ tJV!1 tJ '11 n fl11n1~vl16tl tl\I~ n41\l"tltl\le:rr'IJ41\I m 1l.J b~ tJV!1tJ1~., eJ'U 
'\J '\J I 

bn~~'Ubbn\11'U~e:rr'IJ41\l 1~vr1~'U bbi!'1~bn~ b '1"111~ b V1111~~1i1tJ e:rr'IJ41\1'1~~mr'\J~~'ljeJ'IJ 1~tJm1 
'U , , \I 

61ie:iii bb 61lii 1 ~~'U~~m'V'I b~ii'V!~e:i bu~ tJ'U 1 V!~Vl~bb vi'U 1~tJ 1 ~e:rr'IJ41\I b tJ'Ue:rfo~ ~'ljeJ'IJ~ 1 H~1 tJ~\IV!l.J~ 
'\J '\J '\J 

18. e:rfo41\1'1 ~~B\I~ ~V11u1~ b.nvi-d1\I bb~~ bb 1 \l\11'U~mJi'.lv ~ii m1ii~1ii11ti bb~ ~m1ii'll'1mrum 
'\J u 

u!Ju~\11'Ui!'U 11~tJ b\l'\"11~ bb~~~e:i\l~~V111 ~iiu~ii1ruod 1\I bb~~bb 1\l\11'U~ b~ tJ\l'V'le:i~e:i m1u~~\11'U 
1fl1\lfl11b~B 1~~1m1ti~1b'Ll'Um11~V1'U1111iin1V!'Um~tJ~b1m bb~~flrum'V'l\11'U '11l.l'V!1lVltJ1~tJ., 

' 
V!~e:ie:r A1'\JAl.J\11m i1'LI11-d1\I bb~~ bb 1 \l\11'U~1'UV!~\I ~1'U 1~6tlv\le:rr'IJ41\11~ b -U1hfi'l~'U111 e:i'U 1Tim1 

'\J ' '\J 

ui)'U°i'l1'U u1~'V'ltj~l11'U 1~b V!m~~ii "tJ1~V1m~~tJl'.le:i 1 'Llm1ui)~\11'U vi1\liim1vim~tJ °16tlv~\11'U 

~vi~1 'Um1i\lb u~tJ'Ubb u~\lod1\lbb~ ~bb 1\l\11'U"tleNe:rr'IJ41\l 1~ bb~~e:rr'IJ41\1'1~~v\1~1b 'Ll'Um1~~V11-d1\I 
'\J '\J 

bb~~bb 1\l\11'Umvi~ bb vi'U 1~tJ b ~1 ~1'Um1bbm "tJ\11'UV!~m~tJ~ b 1m~~ru b~tJ 1 u b 'V'l11~m1d e:rr'IJ41\1'1~ 
'\J u '\J 

~e:i b ll'U-LJ'e:i-51\1~1V!r'IJ b~tJn~e:i\1~1b~tJV!1tJV!~eJ"tJtJ1tJn1V!'U~ b 1mv11m11 ~bb~1b~~'1e:ie:in1uBn1~1~ 

19. e:rr'IJ41\l~e:i\lvi'1m1vi~~e:i'Um11.rr\11'Ul'~~vumru bb~~e:i'lri'u1~ne:i'IJ"tJe:i\11~'1J'IJ~1\I., mtJV1~\1'11n 
" "" I 

m1u1~ne:i'IJ~~~\I bb~1 b~~'1 b ~B ~'UEJ'U11~1m1ti 1.rr\11'U 1~'1~\11111iii1ruru11~tJiie:rfl1'\JAl.l\11'U"tleJ\1~1tJ 
II.Iv \I , 

i.11 ii di! CV V I 0 ~ CV I 

m1'11\IV!1e:Jflru~m1iim111111'11'\J'V'l~m1ii~1b'U'Ufl11Vl~~B'\J~\ln~11 
'\J ' 

b 



' 
20. 1~V111-:i-d1-:iv\'1-:i1'Ul'rn..1~ruru1 flru~m1:wm1\9l111il~'\J~~111~1m1t1'1Je:i'l!111tJ1~'1!:w~1:wn'Unu~~u{)1-:i 

(LI Q.I , , 'U 

1Ji'm:wm1:wb V1:1..J1~~:w b ~ffw1i111ru111CJ~~ bBCJ111~1-:i 11 'Um1v\'1-:i1'U m1~111m:wm1:w~uV1,J1'1Je:i-:i 

m1tJ~u""'&i-:i1'U bb~~ m1tJ1~~1'U-:i1'U~1-:i I b ~e:i 1~~1:1..J11t1v\'1-:i1'U1Ji'mh-:iiJtJ1~~'Vl6m~ 1111CJ~fo 

{)1-:i~m~-:i ~ bb 'Vl'U~~u ~111'1!ffu~iJ e:l1'U11i11'1111~'U 1 lil b .V1~1:wtJ1 ~'1!:1..JV11 n fl ru~ m1:w fl11\9l 11lil~'\J~~111 b~ CJ'U 
'U 'U , 'I 

b;uru 1 ~~1:wtJ1~'1!:w 
., ' 

21. fl11'1JBB'UlJ~11CJ fl11l~l11BU mru~Bfl11vl1-:J1'UriB'Ufl111?i'1 b tJ'U-:J1'U\9l1:1..J~n1V!'Ul111 'Ubb'U'\J1U 11CJ fl11 
'1 , , 'U 

~~bBCJl11 ~fo{)1-:i~e:i-:it!1b~'Ue:Jd1CJfl11l~l11BUmrul'l1e:i~1-:i1~111e:itJmru \9l~Bl111il'Uflt1J~:l..JD~'1JB-:Jl~l11 
'U , , 'I, 'I 'I 

~'\Jmru~1-:i j 1 'U11CJ~~bBCJl11 b~B'1JBB'4~1'Ufl11 ~111~-:J1 i-:i1'U~Bflru~ m1:Wfl11\9ld11il~'\J~~~rie:i'U 
m11?11biJ'Um11 'LI'Vlnmru 

' 
22. rie:i'Um11?i'1 biJ'Um11111., 1 'LI'Vlf1~1'U-:J1'U ~-:i-:i1'U~f11U\9lCJ m1:1..Jbb~~-:i1'U1~1 m1:w'Vlm~uu ~~u{i1-:i I , , 'U 

lil~~m~111v\'1bb'\J'\J11CJ~~bBCJl11 (Shop Drawing)b~B'1JBB'4~rie:i'Ul?i'1btJ'U-:J1'LI1'Umru~~fo{)1-:i~u 

fl11:w-U111bb~-:i1 'Llbb uu1'\J bb~~11CJm1~~ bBCJl11'1Je:i-:i-:i1'U~1'UV1~-:i~1'U 1111 1 ~bb{)-:i~e:i~m'\Jfl:W-:J1'U~1'U 
'\J '\J ' 

flru~m1:wm1\9l111i1~'\J~~111 
' 

23. ~fo{)1-:i~e:i-:i~111v11bb'\J'\J~~1-:iliJ~-:J(AS BUil T DRAWING) bb~l11-:J-:J1'U~f11U\9lCJm1:w 1mm1:w 
'\J 

1fl1-:J~~1-:J bb~~-:J1'U1~1m1m~'\J'\JB1fl11~1-:J 11 ~\911-:Jfl'\J~Ubb '\J'\J'1JB-:Jfl111?i'1 b tJ'Ufl11U1~f1B'\J~l11~-:J 
lil~-:i ~-:i-d bBn~11~1'\Jt:-J~ mTw1i111ru1b~e:in 1'ff·fa111e:itJmru1 'U~1'U~1-:i., 11:w~-:if1iJe:im11 .U-:i1'Um1 , , , I 'U 

111 bb~~n~1e:itJ mrubb~~1~'\J'\J~1-:J .,mm 'LI 1fl1-:Jfl11 11:w~-:i11CJzjB'1JB-:J~~111~1V1t11CJ1'~111e:itJmru~1-:i., 
'ti , I cu , , I 

bb~~lil~~ B-:J~ Bl11fl6"i' B-:J~:l..J~'UTI fl'U b ll'U 1 tJ \911 :1..J bb '\J'\J1U bb~~11 CJ fl11~~ bB CJ 111~1Ji'fo fl11B'UlJ~ ~-:) bb~ ~'U 
'\J ' 

1111CJ bBf1~11'Vlm1CJfl111 ~~-:J:l..JB'\Jb lJ'UbeJ f1~11~~B:l..Jbb~'U61i~V!~B~1~~iJ'UVin 1 vJ~.Ve:i:w~~-:i f1~11 B~1-:J 
' '\J 

,Je:iCJ 3 '1!111 1~:wV111'Vlm~CJ~1 '1J~CJ511m611'1!mCJV1~-:i1i11nl?i'1b iJ'Um1tJ~utJ1-:i~'U~bb6"i'1 b~~lil bb~~ 
' ' ' 

1~~111e:iu1:wfl11:w~bMCJ1num11 -tl-:i1'Ubb~~111bb~~n~11 ~bbriuflmm'1Je:i-:i:wV111'Vlm~CJ 
'\J '\J ' 

24. ~~u{i1-:i~e:i-:i11CJ-:J1'Ul°l11:1..Jtl11V!,j'1'1JB-:i-:J1'U'Vln~u1111~ 1111CJ~l11vl1bll'UbBf1~11bb{)-:i~e:i~fl1'\Jfl:l..J-:J1'U 
'U , 'U , 

'1J e:i-:i ~ 1 CJ~11{)1-:i bb~ ~fl ru~ m1:w m1m1 Iii m1{)1-:i 
'\J 

'::/ 



'. 

'tleJ'U b 'tl \Pl";i1 E.J~::bfilE.J~.:11'Utl~'U'1.h.:! • 
1. 'Vi1J'J~.:11'Utl~'Utl";i.:! • 

.K 
1.1 .:11'U";ielt:leJ'U 

- {mrei'U~1b'V'l~1'Ubb'1~ 11"1':i.:Ji"1~11'lJeN b~:IJ 

- {e:im:i'Ue.J1~~ bb m.:i"li-e:i.:i~b·VH,,ie:it:1ei'U~11 'V'l.:i~~ b 'V'l~1 'U 'V'l¥e:i:1Je:i'\.Jmrutb~nm.leit:1e:i'U~1.:i 11"1:1Jbb61.:i6111.:i • 
b~:IJ 11:1J611CJ 1 vh~.:JVl:IJ~ 
- {e:it:1e:J'U61l'Vl61!1vh~1'lJe:i.:ib~:1J 

v v ' 
di~ t.I I c:t. tJ 0 ii .c:it. QJ' QJ~.c:it. 

- 1mnue..11:1J1'U'lJe:J.:Jb~ :1J'V'l ':ie:J:1J 'Vl1 1"111:1J61~m~ 'V'l ':ie:Jll~~~.:ini;iu 'Vl b~ll 

~ ~ .K 
1.2 .:1 1'Uliol1b~~1'U .:11'U~'U.:I bb~::.:11'U~'U 

- ~1b'V'lm'U~tJ~:iJue:i1~Vl'U1 12 :1J:1J.11"11.:i1"1~111i;iV1~"1l'lJ~.:in~~~e:i.:itJ1~"1!ll ~ 1 . ' 
- fl':iVl'l.J~1CJe:Jf161~fl'lJe:J1~ Vl'U1h J.Ue:iCJfll1 12 :!Jl.J . ~1 ' ,, 
- .:i1'U{e:it:1e:i'U~1 b 'V'l~1'U b~:IJ bb'1~~~~.:i~1 b 'V'l~1'UVirn1 ~e:i.:itl1 fo.:i~1'UV1~.:i~e:i.:itJ1~"1!llbb'1~~e:i.:imui"1ll~'U3 

' ' 
!1 "' "" . 1 ., ~ .1 

bb'1~t:-J1b'V'l~1'UVleJ.:Jb~':iCJ:IJu':i~"ll:IJ VleJ\lbfl'lJ'lJeJ\I w2 
' 

- .:i1'Uvi'11m.:ie:ii;i:UbiJCJ :1J n~e:i.:imt.i'U'.:i A e:i:1J 1 'V'l~ 'VlVl'U1 4 :1Jll . ~ 1 
' ' 

- .:i1'U'Vl1~tl1e:i~A~~nt.i'U'.:i~e:i.:ib~~CJl.l'\.J1~"11ll ~e:i.:ibnu'llm ~e:i.:itl1 1ti.:i ~2 
' 

- \11'U-il~~'Ubb'1~'1\lbblfl ~'U'lle:J.:i b~:IJ ~ 1 i1ei.:itJ";i::'Y11J 1t:1.:i$11'UV1i;l.:i • 
1.3 .:i 1'Utl~utl";i.:ii1ei.:iJ1u~ b 'Jrui1ei.:i b\Pl~mJtl";i::"l!11 • • 
- .:i1'UbtJ~CJ'UtJ1~~~e:i.:itl1 tl2 '11m'U 1 u1'U ,, 
- btJ~CJ'U-eJ1.:i~1.:iV1.U1 bbmrntJmrurfontl1 vle:itl1b~CJ J1~ 1 "If~ 

' . 
- .:i1'U btJ~CJ'Win11"11rnbu'lJi1.:i11u 'V'l¥e:i l.le:itJmrue:i~1.:i~ 1 "If~ 

' ' 
- .:i1'U btJ~CJ'U611CJ61111~'V'l-re:il.l61~e:i'lJ11~1 1 "If~ 

' 
I I.Id dllil tJ 

- m~lilfl61e:J\IVl'U1 'Vl11\l'lJe:J.:ibVl'Ue:Jm.:im.:iVl'U1bb'lJ'lJl.l1m\i1'U 1 "If~ 
"" ' 

- \11'Ub tJ~CJ'U 1m.:ie:ii;i:UbiJCJl.lbb'1~~1 rn~1'UVirn1bb'l.J'l.J~'U~'U ~2 ,, 

~ ~ 

2. 'Vi 1J 'J~fl ";i.flW6n • 
2.1 .:i1'U";i ::uutl~rn11mr1 (";i1E.J~::bfilE.J~bb'U'U~1E.J) 

2.1.1 bfl~e:J\ltJ-r'lJmfl1f"l"ll'Ll~ Direct Expansion Fan Coil Unit'lJ'U1~ hJ.Ue:iCJfll1 60,000 btu/hr 

2,000 CFM 380V 50Hz 'V'l-re:im~'UU1vh~1':i~'U'Ue:J1fl1f"l lii'1'U1'U 8 bi"1~e:J\I 

2.1.2 \11'U~~~\l bfl~e:J\ltJ-rum mf"l 'll'U1~ 40,000 BTU 1ii'1'U1'U 1 bfl~e:J\I 
2.1.3 \11'U~~~\lbi"1~mtJ-rummf"l 'lJ'U1~ 24,000 BTU '11'U1'U 2 b i"1~e:J\I 

<t> 



' t 

' { 

2.2 .:i1u-a::uu.n1cw bb6'l :: -a::urn~f.1-:i 

2.2.1. ~1 Lvmrn\lvrn '1J'U1\i1 hJtie:iCJ 10 '61 '11'U1'U 2 ~ -a1CJi;:J~ bBCJ\i1f1'l.t6'i'm~ru~ bUY'l1~ ~\Iii' 
'U ' 

- bU\i~1l'V'l\l bb'U'U Full Range ~lJ?t'Ull.J bb:W bV!~nf1hmtie:iCJ 

- ?t1l.l1-at1'1Jfo'Vll.l'U"11\i1~11 Y'l\lfl11l.l~?t\lb ~e:i?t1m-at11m~~\l\11'U PA bbi;:J~ \11'U Staoe Monitor , , \I ::, 

- ~1l'V'l\lfl11l.J~~1 '1J'U11i11:Wtie:iCJffJ1 10 '61 bb'U'U Shield Neodymiu~ fl11l.J~1'UVl1'U 8 leJ~l.J 

- ~1l'V'l\lfl11l.l~?t\I bb'U'U Shield Neodymium l\i1CJlJfl11l.Jb~CJ'U~1bbi;:J~fn 'U fll.JVil"lVl 1\1~1CJ 
'U ' 

Constant Directivity Asymmetrical Dispersion Horn 

- -dt1\l~eJ?tlCJi1ruru1ru bb'U'U NL4MP SPEAKON 4 Pole 1:Wtie:iCJffJ1 2 "1J\i) .., .., ' 
.,J 

- n1'al'leJ'U?t'UeJ\lfl11l.lti : 65 Hz-20 kHz ± 3dB 

- fl11l.Jb~e:ii1qiqi1ru 1 Watt. @ 1 m. : 99 dB SPL Nominal 

- fl11l.J~\l?t\l?t\i1 Vi 1 bl.lm : 129 dB Peak 
'U ' 

- m-am'Ufll.Jn1'am~~1m~CJ\I Q&DI : Q:16 Nominal Dl:12 dB Nominal 
' 

- m1l.l~l'UV11'U'\.Jn~ : 8 leJ~l.l 

2.2.2 bfl~eJ\l'llCJ1m~CJ\1~1Vl-r'U~1l'V'l\lb'V'lm'U '11'U1'U 1 bfl~eJ\I -a1CJi;:J~bBCJ\i1flru6'i'm~ru~bUY'l1~ ~\Iii' 
- bU'Ubfl~eJ\1'1JCJ1CJi1qiqi1rub~CJ\lbb'U'U 2 Channel 

'at1\lfom-av11\11'U1~~\l bb'U'U 2, 4, 8 Ohms bbi;:J~ 70Vrms/100Vrms 

- 1mvJ1~~\lbb~ 100-240VAC 

- iJtJl.J'IJfob~l.J-(;'l\i)fl11l.J~\I 'lJeJ\lb~CJ\I 
' 

- iJ DSP 1~?t1m-at1u-rrnb~\li1qiqi1rub~CJ\l1~ 

- i1 LED bb?t\i1\lt:mm-av11\11'U bb~i;:i~ Channel 

- i1-a'\.Jm-a~\li1ruru1rub~CJ\lbb 'U'U~~l'le:ii;:i 'U .., .., 

' ' 
- fl11l.J~l'leJ'U?t'UeJ\IVi 20Hz - 20kHz Vl~eJff~1\lffJ1 

- f11i1qiqi1ru~e:ii1qiqi1ru-a'Um'U 1:Wtie:iCJn--J1 108dB 

- fi1fl11l.Jb~CJ'U1:Wbn'U o.35% 

- i1f11 Damping Factor 1:Wtie:iCJffJ1 1500 

- n16'l\l.rr'U1:Wtie:iCJffJ1 300 ll'll'i"~ 4, 8 leJ~l.J bbi;:J~ 70, 100 lrn~mm1 

' 

q 



> 
t 

2.2.3. '111'V'l-:Jb'V'l\911'U "il1'U1'U 6 \911 ';i1CJ'1~bBCJ~flrui;rm~ru~bU'V'l1~ ~-:i.Q 
' 

- bll'U'111'V'l-:i~~~1b'V'l~1'U 'V'l~fll.l Backcan bb'1~VIU1f11fWl~bbm-:i1mlf~ 

- bll'U'11b'V'l-:lbb'U'U 2 'Vl1-:J bb'U'U Coaxial 

- U';i~neiu~1 CJ '111 'V'l-:i b~CJ-:161-:i bb'1~'111 'V'l-:ib~CJ-:1~1 
'IJ 

- iJ Transformer1'U\911~1wrut-tl-:11'U1'U';i~'IJ'U Volt-Line 70V/100V1~ 
I .d iJ I 

- fl1fl11l.ltll'leJ'U61'UeJ-:ifl11-:lfl11 101 Hz-19.5 kHz 

- iJri1m1l.lb'LJei-:1'111mhJueiCJn11 86 dB 

- iJri1fl11l.l~-:!61-:!61~ hJueiCJn11 101 dB 
'IJ ' 

- 611m';i11fon1i;r-:i-rru1~:UueiCJn11 25 11'1~ ~ 1ov Vl~ei 100 

2.2.4.1l.lbfl';ibvJ'U Dynamic bb'U'Ui'.ieJ~eJ "i11'U1'U 10 \911 
,, 

d Cl.I Cl.I q 

';i1CJ'1~ beJCJ~flru'1fl'ljru~bU'V'l1~ ~-:i'U 
' 

- bll'U1l.lbfl';ib'YJ'U"1Ji°J~ Dynamic iJ Switch u~-bll~ 

- iJV11'1'Vl1-:Jf11-rub~CJ-:Jbb'U'U Cardioid 

- l'leJ'U61'UeJ-:Jfl11l.l~Vi 50Hz - 15kHz 

- fl11l.lbrn';i-r'\Jb~CJ-:J (Sensitivity)(at 1,000 Hz Open Circuit Voltage) -54.5 dBV/Pa (1.85 mV) 

(1 Pa = 94 dB SPL) 

- lmpedanceRated Impedance is 1500 (3000 actual) 

- inputs rated low Impedance Polarity 

2.2.5 .. bfl~eJ-:ib~'Ubb'1~U'UVim~CJ-:ibb uu Digital 
,, 

';i1CJ'1~bBCJ~flrui;r fl'ljru~ bU'V'l1~ ~-:i-U 
' 

d I Q.I d .::ii ~<=It 

- bfl';jeJ-:J b'1'Ubb'1~'\J'U'Vl flb61CJ-:J bb 'U'U~"il \91 eJ'1 

- 611l.l1';it1b~'Ubb'1~U'UViflb~CJ-:i'U'Uf111~"1li°J~ SD/MMC 1~ 

- 611m';ititJfo';j~~uflrum'V'lb~CJ-:1~1V1forn';iu'UVin 1~:UueiCJn11 3 ';j~~u 
' 

d d d I 

- l'leJ'U61'UeJ-:ifl11l.lt1 15-15,000 Hz Vl';ieJ~fl11 

- ';j~~uifriJqJ1ru b~CJ-:i~ei~t1JtlJ1ru';ium'U 1:UueiCJn11 65 dB 

- m1l.lb~CJ'U'Vl1-:1~11l.Ji°Jfl';i1l.JueiCJn11 0.2% 

2.2.6. bfl~eJ-:J'LJCJ1CJ~qJtlJ1rub~CJ-:ibb'U'U61bl'leJ~fa'LJm~ 1000 11'1~ "i11'U1'U 2 bfl~ei-:i 
,, 

d Q.J Q.J d 

';i1 CJ'1~beJCJ~flru'1 fl'ljru~ bU'V'l1~ ~-:i'U 
' 

- iJn1i;r-:i-rru ~m1l.l1'11'U'Vl1'U 8fa"1l.l1:UueiCJn11 1000 w + 1000 w (lkHz, non-clip, 20ms burst) 

- iM1i;r-:i'iJu ~m1l.l1'11'U'Vl1'U 4 fa"1l.l 1:UueiCJn11 1200 W + 1200 W (1 kHz, non-clip, 20ms burst) 

1 O' 



- ~n1~.:ioLJ'u ~fl11lJ~1'U'V11'U 2fa~lJ1lJi1mm11 700 W + 700 W (lkHz, non-clip, 20ms burst) 

- bU'Ubfl~B'l"lltJ1tJG1qiqi1rub~tJ'l1tJ1~'U'Uflm?I D balanced output circuit (BTU 

- ~1~'U'U'lh~lJ1m.J'1G1ruru1ru1lJi1BtJfll1 3 TU bb'U'U (D-CONTOUR, FOH/MAIN, MONITOR OFF) 
v v ~ 

- ?11lJ11tlrl1'\ll'Ulil~1G1qiqi1rubb'1~'11il'VlB'Ufl11lJm~~'lbb'U'U LPF bb'1~ HPF 1tJ-d1.:i 20Hz ~'I 20kHz 

- ~1'1:U1°Lh~mmm'11Vlfo~11 'W.:i zj,:i~1.:i:u1.mt11 tJtJ1~nau~1t1'W111blJ~~riBf111lJi1atin11 6 ~1'U~lJ'Vlb~B~bb'1~ 
' 

1'1:U~Vl'U1'1b 1"11 

- ~Vltl1t1ri11lJ"il1'11Vl1'rnnuA1m1tJ1'rnb~'l'11Vl1'u~11 'W'lbb'U'U~1.:i11lJi1atin11 8 'qlil 

- ~-da.:i~B USB 2.0 standard A '11Vl1''UDtJVimb'1~ 1 Vl'11il-ffBlJ'1fl11U1''UA1"llB'lbbBlJiJ ?11m111tJ1'utJ1.:ibYJ~lJbb1~~ 
~ ' 

- ~1'1:U1UB'ln'U.fl1fl"lltJ1tlb~tJ'\ll1tJF11rubnlil1vJ DC ~lilUfl~, Ulilb~tJ'I -d1.:JbU1i1/Ulilbfl~B'I, fl11lJ~lilUfl~:U1fl 

bb1.:i~tJ1vJvhbb'1~m~bb?11vJYl1 ~ruVltJiJ 11:iJ1tJ~.:i~qiqi1ru clip 1tJmri"LJt11m~t1.:i 

- ffivJ LED bb?llil'lfl11vl1'11'U (POWER, ALERT, USB, PROTECT x 2, SIGNAL x 2, CLIP/LIMIT x 2) 

- B'm1?i1tJ"lJB'l~fklfk!1ru~aG1qiqi1ru1umtJ1lJi1atin11 101 dB (A-weighted, 8 0 , gain setting= +14dBu) 

- bb1'1~tJ1vJYl1"LJ1b.ff1?1'1?11il1lJiJatJfll1 +24 dBu 
~ ' 

- fl11~B'U?l'UB'lfl11lJ~ (Frequency Response) ~ 1 W 8 0 , 20 Hz ~ 20 kHz , ± 1 dB 

- A1fl11lJ~lilb~tJ'U'V11'1®'1TilJiJri (THD+N) 1lJbntJ 0.1 % (1 kHz, 10 W) bb'1~ 0.3 % (1 kHz ~n1~.:ioLJ'u~.:i'Vl~.:i) 

- A1fl1B?IVJB6lfl (Half power, 8 0 , 1 kHz, vol. max., input 150 0 shunt) 5; -60 dB 

~A1~lJoWbblil'U"ll"ll1b.ff1 20 kO (Balanced), 10 kO (Unbalanced) 

- ~-dm~B~qjqj1ru"lJ1b.ff1"1JUlil XLR bb'1~ 1/ii" PHONE (TRS) 

- ~-da.:i~aG1qiqi1ru"LJ1BBfl"llUlil Neutrik speakON NL4, Binding post bb'1~ W' PHONE (TS) 

2.2.8. "ll1~.:i 1lJ 1m 1'YJtJ"lJUlil~.:i1~~ "il1tJ1tJ 7 "lllil 11t1'1~bBtJlilflru~n~ru~bQ'W1~ ~.:i-d' 
' ' 

- blltJ"LJ1~.:i 1lJ 1fl11'VJtJ"lliJlil~.:i1~~ 

- n1tJb lltJ1?11i1~v11:u1m Vl~ n?11m111tJ1'u 11'l.:i.:ia 1~ 
' 

- b lltJ"LJ1~.:i 1lJ 1fl11 'YJtJ"lliJlil~.:i~'U 
- b U'Ul?llil~vl1:U1flb Vl~fl'\ll~B?lbb~'Ub'1?1 

' 

11 



• 

- ~1vt~'Um~~mh 1 ~~ rl1Vl'Ulil 1 moff?11CJ~11~~mum~?f~~Vfe:J11il~Vltlvt~~ ~~d HOSIWELL, AMPHENOL,THAI 
' " 

YAZAKI, BELDEN, CANARE, KELSEY, KLOTZ, KRAMER, EXTRON, '1J 'U11ilblJUe:JCJf1l1 2 x 2.5 SQ.MM. Vl~tl 

"" ' b 'VlCJ'Ub 'Vl1 

- n1vt'Uli11moff~1~e:J~11~~rHU.fl1~?f~~Vfe:J11il~Vltl'VI~~ ~~d AMPHENOL, CANARE, NEUTRIK, SWITCHCRAFT 
' " 

VI~ m .YiCJ 'Ub vh 

-n1vt'Ulil 1 moff?11ml1~ruru1rub~CJ~/?f1CJ bl.l 1A~1 Yl'U ~bzjtll.l~e:Je:JtJmru1 'U~~'U'U'lltJlil BALANCED tl~1~&i'LJ'U11il 22-
.," ' 

24 AWG Vl~e:J1vtajn11 ;s~li11lJue:JCJf1l1 95% ~Vfe:J11il~Vltl'VI~~ ~~d HOSIWELL, AMPHENOL, BELDEN, 

CANARE, CAROL, EXTRON, KELSEY, KLOTZ, KRAMER vt~mViCJ'Ubvl1 

- rl1Vl'Ulil 1 moff?11CJ't11~ruru1ruAe:Jl.1~1bl'ltl~ (VGNXGA SIGNAL) '1J'U1lill.llm~1'Ubb~~Arum~?f~~ruru1ru~'Uf11'U 
CU CV cf.S 't '\J V QI 

~1~VfB11il~Vltl'Vl~~~~d BELDEN, CANARE, CAROL, EXTRON, KELSEY, KRAMER, HOSIWELL, AMPHENOL, 

THAI YAZAKI vt~mViCJ'Ubvl1 

- rl1Vl'Uli11mi~1~tl~11J11J1rum~ -b~CJ~, ~11J11J1rum~Atll.1~1bl'ltl~ (RCA, BNC, VGA 15 PIN, PHONE, XLR) ~ 

bzjtll.J~tle:JtJmru1'U~~'U'U~Vle:J11il~Vltl'VI~~ ~~d AMPHENOL, CANARE, EXTRON, NEUTRIK, KRAMER, 
' 

SWITCHCRAFT vt~mViCJ'Ubvl1 

- rl1Vl'Uli11mibb~'U PLATE PANEL ffiifilil.ff1~tl~11J11J1rum~-b~CJ~ bb'U'Ubb~~bb~~'Vl'U'Vl1'U Vl~tl ~\il~ir~ 'lltJlilH 

?ftJl.l Vl~tl'llli1~1vtfo~~~'U11ilmtJ~1~~VfB11il~Vltl'VI~~ ~~d BTICINO, AMPHENOL, CLIPSAL,EXTRON, 
' 

KRAMER, MATSUSHITA, NATIONAL, PANASONIC vt~mViCJ'Ubvl1 

- rl1vt'Ulil 1moff?11CJ1 Ylf11bb ~~~'U~1bb'U'UVll.ltJ'U1'U~'Ub&iCJJ THW '1l'U11il 2.5 SQ. MM.vt~tl 1vtrun11~Vfe:J11il~Vltl'VI~~ , " 

~~d BANGKOK CABLE, JAROONG THAI, PHELPS DODGE, THAI UNION WIRE, THAI YAZAKI m~ 

l.111'1~~1'U l.Jf) n. b~tlf11 -rrm VI b U'U 1Ul'lll.Jl.111'1~~1'U'1Jtl~f11~1 vJV11vt~mViCJ'Ub vi1 b~tlf1 t-rrm Vlb U'U 1 Ul'lll.Jl.11m~1'U ... ... ... 
'LJB~ m~ 1 vJV11vt~m ViCJ'U bvl1 

-~tJmru"llil 1 ~'<il1bU'U~B~1m'Um~~lil~~bvle:J1 Vlbfllilf111l.l~'UA_~bb~~bb ~~ bb~~tJ~e:JlilJlCJ ~1l.lfi~1'?1~~tJmru'11i11 ~ 
~m 1 m 'U~~'U'Ummb~~b~CJ~ e.Jfo~1~'1~~tl~bu'Ue.J~'U~\il'lltl'U~\ilvt1bbii''1~ 1lJ1~~~'U 11l 'U~1CJm~ bvle:J 1 vr~~'U'Uii 

" " , 
tJ~~~'Vl5m~ 

2.2.11. b~tl'U b '1Jf11~~\il~~ 
- e.Jfo~1~'1~~B~tl1BtJmcl ~~~e:J 1tJd1 tJ~lil~~ ru VfB~tJ~~'lll.1Plf1~blil'lltJ f"l'U~1'VlCJ~l'll'U1 l.1?15 . e:Jlil~u1-U 

'U , " '\J , 

1 2. 
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- ~'lJ1EJ~eJ'll'l'j'J"iJ?feJ'LFil~-r'U~ruru1ru 1lJ bfl'j 1 ~'LI 'U~b 1ruviu1~e:i-:i~1'U'U'Ub TVJ 1~?f1lJ1'jti1-U-:i1'U 1~ 
'U , QI v 

" ti ti CV QJ Q..Jd 

- e.J'lJ1EJl'leJ'l"il~vt1?11EJ?1ruru1ru ~-:i'U 
~ u u 

?f1EJ1lJbfl'jb~'U XLR 'LJmEJ~1?f1EJ 

- ?11EJ1lJ1m1~'LI m1lJm1 5 blJm ~1'LI1'LI 4 b~'U 

- ?11EJ1lJ1fl'jb~'U fl11lJEJ11 10 blJm ~1'U1'U 10 b~'LI 

- ?f1EJllJbfl'jb~'U fl11lJEJ11 20 blJl?)'j ~1'U1'U 4 b~'U 

?f1EJ VGA 'LJmEJ~1?f1EJ 

- ?f1EJ VGA fl11lJEJ11 5 blJl?lJ ~1'U1'U 2 b~'U 

- ?f1EJ VGA fl11lJEJ11 10 blJl?l'j ~1'U1'U 2 b~'U 

- ?f1EJ VGA fl11lJEJ11 20 blJm ~1'U1'U 2 b~'U 

?f1EJ HbMI 'LJmEJ~1?f1EJ 

- ?f1EJ HDMI fl11lJEJ11 5 blJm ~1'U1'U 2 b~'U 

- ?f1EJ HDMI fl11lJEJ11 10 blJl?l'j ~1'U1'U 2 b~'U 

- ?f1EJ HDMI fl11lJEJ11 20 blJl?l'j ~1'U1'U 2 b~'U 

2.2.12. "il~~e:i-:iijfiije:Jfl1'j1 oU'l1'U.fl1~1 l 'VlEJ ~1'U1'U 1 '11~ 
~ ' 

2.2.13. ~'lJ1EJ~e:i-:i-r'UtJJ~n'UmJ1.ff-:i1'U1~ue:iEJn-;l1 1 tJ 
~ 

2.2.14. ~b?1'Um1m~e:i-:iv11mJbtJ~EJrnViEJLJ'j1EJm'j~b?1'Ue:i'Vlnoife:in1vi'U~ ~-:i~1e:i~1-:i1'UmJ1-:i~ 1 1~EJ 
~ ' 

n1vt'U~'lleJ'llJV11l'VlEJ1G"i' EJ'Vl noif e:i ~ e:i b U'U bfl ruGVi~'U ~1?1~~~ b?f'UeJJ1fl1"il ~~ e:i-:itJ fiilll bb'1 ~lJV!1l'Vl mG-1 EJ~e:i b U'U 
'I 'I 'U d..J 

?11J~~1rl'ru 1 'Lifl1'j~"iJ1'jtu1bb'1~b ~e:itJJ~ 1EJ'lltJ'llm~ b?f'Um1fl1 
u ~ 

l?ll'j1-:J~ 1 ~1e:i~1-:Jfl1'jbU~EJ'UbVJEJ'UfltuG"i'n~ru~bu~1~ 
' 

oife:in1vi'U~'lJe:i-:ilJvi11'VlEJ1G"i'EJ oif tlb?f 'U tl 'lJ tl 'l'U ~,;'Vl 
ti .c:::il ti .c:r. 

V!'U1'Vltl1'1tl'I 

1.bU'U'111mbb'U'U Full Range " 0 
l?)'j-:Jl?)1lJ'lJtlfl1V!'U~ viu1V1 s "iJ1n 2s 

2 . bU'LI~'111~-:i'lJ'W~ 2-way 
~ 

I?) J '11?11lJoif tlrl1V!'U ~ viu1V1 s "iJ1n 2s~~e:ilJbb?1~-:i 
Cl.I ti CV CV ' 

?f tlJ qj1~'jeJlJ bb?f ~'l?f qjqj1'1 fl~tu 

~1-ife:i 1 'Ubbfll'll'll~tlfl 



3. -a1t16l::bBt1 ~\11'1..!hJ.Yh 

- 1fl:W~11'W1'1vi 8 D1 'Vlm:i~ LED 18 11'1 ~ 

- ?ll'Vl61imufl:wm\11flmb?l\l?lrJ1\I 2 'Vl1\I (~e:i\lth~'1l:w/~e:i\lfl1'\Jfl:W) 
' ' ' 

- b~1-ru 1 vJvh 

- 1 'V'Jvn{?ltJe:i{t'l'U~bdtu'VltJ1bdVl ~~8:W'V1'18~ LED 

- 1fl':i\I b VI~ m11V1-ru bb 'lrn.J 1'V'J~1{?1tl{e:it'l'\J~b1tu'VltJ1b 1V1 

- 1'V'J LED 'U~bdtu'll8'\J'VltJ1bTVi 

3.1 ~~~\11fl:w1'V'Jm1'W1'1vi'll'W1~ 8 D1 bb'IJ'Um~'i\11mb?l\I ~~8:W'V1'18~ LED-Bulb 'll'W1~hJ\Jm.1 

n11 1811'1~ ~ b~mi;ivi (Daylight) ~1 bbuu E27 ~~e:i:wb~'U?11tJ1vJvh~mrvi e:ifaV1~ ?11tJ1vJYl1bzje:i:w~e:inu?11 'Vl61i 

mufl:w 1fl:w1vJ~~~\l~\1~1b~mtJ ~1bb'VIU\11'11:Wbb'\J 'IJ':itl "ii'1'W1'W 65 'll~ 1~tJ'Vl'18~ LED BULB i1fltu?l:wllii~\ld 
, '\J , , 

Power Consumption 

Luminous Flux 

Color Range 

Lamp Base 

Ambient Temperature (°C) 

Input Voltage 

Beam Angle 

:IJ1 ~ ':i~1'W ... 
'Vl~1tlb'Vll'l 

' 

hJ\Je:itJflrJ1 18 Watt 

hJti'e:itJflrJ1 1620 lumen 

3000-5000 K 

E27 

-20 ~ 45°C 

220 VAC, 50 Hz 

1:iJti'e:itJflrJ1 160° - 180° 
,, 

:we:in. 1955-2551 'Vl~e:J !EC bvlTU'W 

1:1.i bU'L!bb'U'U'!fij~ Dimmable 

3.3 ~~~\liJ'Ll?ltle:i~1i;ivi~~e:i:wvme:i~ LED 'U~bdtu'VltJ1bdVl'lJ'W1~tl':i~:W1tu 30 11'1~ bb'1~~~~\l'U~bdtu 
fl'11\lb1Vlb~e:i?ie:i'lu~nruu1m1V1'llm~tl':i~mru 30 11'1~ "ii'1'W1'W':i1:W~\l'Vl:W~ 16 'll~ 

' 

t11 b?l'Wmb '\J'\J':i1 tJ'1~ b~ tJ~ (Shop Drawing) ~1 bb 'VIU\l~~~\l'i\l~..:J'lle:J\lm\l 1flmbi;i~~tl mru':i~uutJ-rumfl11"1~e:i 

flt\.!~ n':i':i:Wfl1':il'l ':i1 'i\l-r'U~?I ~ n 8'Wl1l'1 b ii'W fl1':i~ ~ ~\1~1\l 1fl:w bb'1~ ':i~'IJ'Utlfom fl1 l"l'i\l~\I 
' 

3.5 ':i~'\J'\J 1 'V'JYl1bb?l\l?lrJ1\1~8\ltl':i~'1l:W'lle:J\11 'Vl:iJ fl1'\Jfl:W 1~m61rn{nt'lb'\J':iflbfle:J{ (Circuit Breaker) 
' ' 



3.6 fl1"j~~~,:j"j~'lJ'U 1yjyh1 m otl~1~iJ1\i)"j\i1'Ufl1"j~~~'l'Vl1'11 yj~1~1V1-ruth~ b Vlfif 1 Vl~ ( OD'U'Vi. Pl.2556) 
"' 

'LJB'llPl'Jm"j~?ltn'Llbbvl'l'l.h~ b VlP11Vl~1 'LlYi"j~'lJ"j~"j1"1JD~Wl (1?1Vl .) 
" 

3. 7 eJLJmru1 ~~11 m otlt:J~~nrusYl~iim~"j\i1'LltJ~?l1Vlm"j~ (~tlfl.) b i''Llbb~eJLJ mru,!'U 1~iim~"j\i1'Ll 
, 6.1 " , d.11 

eJ~?l1V1m"j~"jeJ-:J-ru 
' 

3.81~~fo~1-:i~n~1fl1"jeJeJflbb'Urn~uu1~~1'LJtl'lb~~m~1'Llmfl1"j bb"'~~~vl1bb'U'U Shop Drawing bb?l~'I 

i'?l~eJLJmrubb"'~i;r n~ru~rnd~ ~~'lbb"'~~1d1-:i 1 VI"'~ (Load Schedule) 'LJeJ-:J"j~'lJ'U 1 yj~1bb"'~ bb?l'l?l11-:i~ b~ m.rr eJ-:inu '. 
~1'U~LJ-ruLJ<j -:i 1 VI~ b?l'Lltl 1 ~flfLJ~m"j~fl1"j~"j1'1-r'U'W?l~~"iJ1"jfLJ1tl'Llml n tl'Ufl1"j~1b\1'Ufl1"j 

' . ' 
3. 9 ~fo~1-:il'i'eJ-:i~~V11 bb"'~~~~-:ieJLJmru1~~1~1V1-rud~uu1 yj~1bb?l-:i?111-:i m~d1~"'~b8~~ 

" ' 
LJ<j~neJurnd~~~-:i bb"'~~'Ll ~ ~'11bU'Ll~m'1in~n1V1'Ll~ 111~~rnd~~~-:i~-:iV1~~ 1~m~"j~1'Ll'LJB-:Jrn"j 1 yj~1 

3.10 ?11~ 1 ~~1~'1VI~~ 1 motl?l1~Vltl'lbb~'l~~O'Ll1'Ll m~-r'Utl'Llill1~bb?l~'lbfl~tl'IVl~1~ ~eJn.11-2553 . '., 
3.11 ?11~1yj~1b~'Ll"'B~1m-ff"1li1~ 300 v 70 °c PVC (Type - B - GRD (VAF - GRD) 

3.12 ?11~1yj~1~eJ~vltl Vl~B1'Ll"j1-:Jb~'Ll?l1~ 1m-ff"1li1~ 750 v 70 °c PVC Type - A (THW) IEC-01 

3.13 'LJ'Ll1~?11~1~~1'1~1'i'eJ-:iblJ'Ll'LJ'Ll1~~-rum~bb?l1~~~1n11 125 % 'LJB'lm~bb?l1off-:i1m~~~ (Full 

L9ad) bb"'~n1Vl'Ll~ 1motl'LJ'Ll1~~'Ll~V1if11'1~1~~1n11 2.5 ~d -~~-
3.14 vltl~tl~?l1~ 1 yj~11 m otlt:J~~nrusYI m~-r'Utl'Llmlbb?l~'lbfl~tl'IVlill~ ~eJn. 770-2533 , 

3.15 fl1"jb~'Ll?l1~ 1~~1l'i'eJ'lb~'Ll~t!~?l1~1yjvh1 'Llvlt! EMT Vl~t! IMC'LJ'Ll1~bb"'~lil1'Ll1'Ll?l1~ 1 'Llvlt!~1~ 

~1"j1'1Vi 1 

3.16 fl1"jl'i'~~eJ?l1~1yj~11~v11~n~eJ'l~eJ?l1~ , n~eJ-:i?liVJ-6 bvl1,!'Ll ~1bbV11.l-:i~v11rndl'l~~eJ?l1~1yj~1 

~ tl'ltl ~ b 'Ll~1 bb VIU'l~?l1iJl"j'1vl1 fl1"j~"j1'1 ?lt!'U Vl~eJ61ieJ~U1"j-:J 1~~1 ~ " . 
3 . 17fl1"jbzjeJ~~eJ?l1~1~~1'LJ'Ll1~~'Ll~V1i111'1~1~bn'Ll 10 m.~~.1moff Wire Nut Vl~B Scott 

m"j1-:J~ 1 '11'Ll1'Ll~'l~~'LJB'l?l1~1yj~1 Type-A (THW) IEC-011'Llvlt!~t!~?l1~1~vh 

~'Ll1~"j~'lJ'LJtJ'lvltl (~~.)('61) '11'Ll1'Ll?l'l?l~'LJtJ'l?l1~ 1 yj~11'Llvltl~tl~?l1~1 ~~1 , " , 
12.7 19 25 32 

?11~1~~1 (~d.~~.) 1/2 % 1 1 1}1 

1 6 10 18 31 

1.5 5 10 14 25 

2.5 3 5 9 16 

4 3 5 7 13 

6 2 4 5 10 

10 1 3 4 6 

38 

1 112 

45 

35 

22 

16 

14 

9 

13 



1b 

3.18 1~uu1vh~1 (ELECTRICAL EQUIPMENTS, WIRING) 

W'U'U 1 vJY11n1~\I bb~~1~'U'Ufl1'UfllJ~\IVllJ~~1 b U'U fl111~ ~ ~fo41\l~~~\l~B\l~~Vl1bb~~~~~\11~'U'U1 vJY11 
' " 

~\l~B1tJ-d 
3.18.1 i'?i~bb~~Btlmru 

' ' 
l?l~Btl mrumlJ bb 'U'U bb~~11~fl11tl1~fleJ'U bb uu-d ~B\I b U'U"tJB\11 mJ1~ bfl~ ~1'Ufl111 i'l1'UlJ1 

'' 
ri B'U bb~~ ~ B\I b U'U~~ ~ifo.14i1\l"il1 bb 'U'U ~ 1?1 ~ 11 lJ fi \I Btl mruvi~ fl"il~ ~ eJ\liJ ~1 bb Vl'U":\l 1vitl 1 ~ bb~ ~ fl11'U ~fl 11Vl~\I fl 11 

' ' 
"tJ 1~1'UtJ1~ b Vl\21~ ~BlJiJV!i.J\I ~ B fo 1B\I ~~'U ~1.:1 ~el .:iiJ1\ii'1B ~1.:1 bb'6'1 ::/'Vl~B11 V'6'1:: b~ V ~'tleN-J' 6'I ~ bb'6'1 ::ei 'IJ mru b6'1'1JB " . . 
b ~~-.J 1 ~1.:1~ 1 1li!B'IJ~9i brlei 1~~11li!B'U~9i bb~1~.:iiJ11 'IJ9)~~.:i1~ ~1B ~1\l"tleJ\ll?l~ bb'1~BtJ fl1nJbb'1:::/Vl~B 

\J 'I 'I , , 

11~'1~bB~~~eMtl11tJbtl'U bb?l~\l1l~VIU1~\11'UneJ?l~1\l~\l~B1 tJ-d 

- ?i1~'1ibb'1~~1fl1B'U 

- ?11~ 1 vJYJ1bb~~~1~B?l1~ 

- vimb'1~BtlmrutJ1~flBuviB 
' 

- 11\lb~'U?11mb'1~Btlmrutl1~flr.Ju11\I 
' 

3.18.2 m~1~1'U~~~nru4iB~?11vim1lJ (lJBfl.) 
"' ' 

i'?l~bb'1~Btlmruvi'l~n1vi'U~oiJBlJ~m11J~mm111l 'U bbuu bb'1~1vi~eJ11~m1tJ1~flBu bb uu 1 ~ 
' ' " 

bU'U 1tlmlJb~B'U1"tJ ~B 1 tJ-d 

1) ~1~~~nru6Vl1~iJm~-ru1uB'Uru1~ bb?l~\lbfl~B\IV1lJ1~ lJBfl . (l'Utl1~b.flVl 61!-U~ bb'1~ " '., 
"tl'U1~b~mtl'U) ~\lbb~?l11J11~;'U 1 tJ 1W.ff~~~Jl'ru.;i~~~~1 'UtJ1~bVl1'11 Vl~ bb~~ 1~-ru 1 'UB'Utu1~bb?l~\I bfl~B\IVllJ1~ '., ,, 
lJBfl . bvl1i.J'U 

2) ~1~~~nru6fl1~ ~~~"il1fl 11\l\11'Uffi~fom1fo1B\IW'U'Uflrum~ (l 'Utl1~b.flVl 61!-U~ 
' 

bb'1~"tl'U1~b~mtl'U) ~\lbb~?l11J11~;'U 1tJ 1m-ff~~~nruo/i~~~~1 'Litl1~bVl 1'11 Vl~ "il1fl 11\l\11'U~1~-rum1fo1eJ\11~'U'U 
., 

fl rum~ b vi1i.J'U 
' 

3) ~1~~~nru6Vl1~iJm~fo1 ueJ'Uru1~bb?l~\lbfl~B\IV1lJ1~ lJBfl. bb'1~~~~"il1fl h'l\11'U~ " ' ., 

1~fofl11-ru1B\11~uuflrum~ (l 'Utl1~bilVl 61!-LI~ bb~~"tJ'U1~b~~1n'U) 1m.ff~~~nru.ri~~~~1 'Litl1~ b VJ1211 VJ~ "il1fl 
' 

11'1\11'LI~1~fom1-ru1B\11~'U'Uflrum~bb'1~ 1~-ru 1 uB'Uru1~ bb?l~\I bfl~B\IVllJ1~ lJBfl. bvi1t1'U ' '., 
4) ~1~~~nru6Vl1~ iJtJ1~m121 lJBfl . bb~1 (l'Utl1~b.fl Vl 61!-U~ bb~~"tJ'U1~b~mn'LI) bb~iJ~ 

" 
b~fo 1 'UB'Utu1~bb?l~\lbfl~B\IVllJ1~ lJBfl . 1JeJ~flrJ1'11lJ11~ 1W.ff~~~Jl'ruo/i~~~~1 'Litl1~bVll'lb Vl~ '., 

s) ~1~~~nru6Vl1~ iJ~~~~m~-rum1-ru1eJ\11~uuflrum~bb~1 <l 'Litl1~b.flVl 61!-U~ 
" ' 



bb~~'U'U1~b~CJ1tl'U) bb~ffi 'j ,N1'Um~fofl1'jfo'jeJ\l'j~'lJ'lJflfi.!Jn'WiJ'eJCJfll1~1m1CJ 1IB.ffe.J~~Ji'ru6i'l~e.J~~1 'LI'lh~b VlPl 
' 

1VlCJ 

m:wm~'1~Vl~bUCJ'LIH 

1) rn'jV1'11'jru111ere.J~m1CJ 1~ 1~fo 1 'lJe:i'Uru1~bb~~..:ibri~e:i..:i'VlmCJ :we:in. '\ll~e:i h..:i..:i1'U 1~ 
'U '., 

tb1nn 1 'LIDtlJ~~:We:i~~e:i '\ll~eJ 1 'lJ bb VJ'jfl~:We:i~~e:i ~ m~VJ'jl\l~~~1'\llm'j:1J~~'Vl1~'U t1..:i b~eJ'U rie:i'U'Vlti1 b~eJ'U~ b~'Ue:i 
'j1fl1 

IEC 

ANSI 

NEMA 

BS 

UL 

VOE 

DIN 

JIS 

CSA 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

AMERICAN NATIONAL STANDARD INSTITUTE 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

BRITISH STANDARD 

UNDERWRITERS LABORATORIES INC 

VERBAND DEUTSHER ELEKTROTECHNIKER 

DEUTSHERS INSTITUTE NORMUNG 

JAPANESE INDUSTRIAL STANDARD 

CANADIAN STANDARD ASSOCIATION 

'lh~bVlP11 Vl(J '1JeJ\llP1'Jm'j:IJ~tn'Ubbvl\lUWbVlP11 VlCJ, fl~fl1'j 1 vh~1i, NEC 

3.18.5 vie:i~e:iCJ~1CJ lvHh 

- 111~'a;)1'U ... 
1) vim '\ll~ flfl~1 bfl~eJ'lJ~\lfl~~~1'\ll-r'lJ 1i~e:iCJ~1CJ1 ~-W1 1 m ie.J~~Ii'ru6rim~foe:i'Uru1~ '., 

bb?l~..:ibri~e:i..:i'VlmCJ :we:in. 770-2533 U'j~b.flVl"Ue:i..:ivim'Vl~nn~1bri~e:i'lJ~..:in~~ 

UWb.flVl~ 1 e.J't!..:ivieJ'lJ1\l~eJ~e:i11 EMT (ELECTRICAL METALLIC TUBING) 

U'j~b.flVl~ 2 e.J't!..:ivie:i'Vl'U1U1'Uflm..:i zje:i~e:i11 IMC (INTERMEDIATE METAL CONDUIT) 



LJ~~b.flVl~ 3 e-JU\lvlffV!'U1 ~eJ~ffJ1 RSC (RIGID STEEL CONDUIT) 

2) vime:i'lJ~~B (HOPE) t'i'e:i'li1m1:wV1t.n 1~ue:itJffJ1~n1V1'Wl'l 1ilwm191~~1'U NEMA 
"' 

TC2-1983 SCHEDULE 40 V!~eJ m\91~~1'W :we:in.982-2533 
"' 

3) vie:i1~m~Btl'U zjeJ~ffJ1 FMC (FLECXIBLE METAL CONDUIT) b.U'Wvie:ihrn~vie:i~ 

11°1-:i'le:i 1~~1tJ~1mtJ 1 'W°IJ~1~'11nA:w 1 'Wmru~~~rn {J'W'1JUl'ln'Wtl1vie:i faVl~ae:i'Ul'i'e:i-:iiJLJi;ie:in~m~~ n-~:wmtJ'We:i nBn 
' ' ., ' 

od'UV!i'.1\1 

nTH~B n 1'tlviei~BEJ~1a1 <¥JV11 

1) vie:ivin'1Jill'lvi°li~e:imnti1~Vl1 l'le:i-:iiJ'lJ'U11'1b~'W~1'W~'U6nm-:i1~b~nn11 12.7 :w:w. 
' ~ 

M D1) 

2) vie:i~e:iti~1EJ 1 ~Vl1~11ie:inue:iLJmru~i'W~~bVie:i'W'lJ'Ll11'11 i-:i1'U°IJn~ l'le:i\11 ivie:i FMC 1 'W 
' 

mru~e:i~'Ue:inmm~V!~e:iu~nru~blJ tin~'U 1 m ivie:i FMC '1JUl'ln'Utl1 
~ 

3) 1'Wmru~m~n1V1'Wl'1Hb.U'Ue:i~1\l~'W vimV1~nn~1 bA~e:iu~-:in~~~~-:i1'WAel'Wn~1911'le:i-:i 

1 ivie:i IMC V!~eJ RSC 

4) 1 'Wmru~m~n1V1'Wl'1'1Jill'l'lJe:i-:ivimV1~nn~1 bA~e:iu~-:in~~~sde:i'U11 b V1-Ue:i~1 b ~m'W 

V!~m~'Uvie:ii;ie:imm~b ~1'11'UV!~eJ~\l 1 'Ue-iu-:i~iJ1 'liAe:i'Wn~\911 m ivie:i EMT 1'W'U~b1ru~-:in~111~ 

5) 1'Wmru~n1V1'Wl'11mivie:i EMT mnvie:ivi'lii1'1Jml'lb~'W~1'W~'U6nm\11191n11 50 :w:w. 
~ 

(2D1)1mivie:i 1Mc bb61~b~'W~1'W~'W6nm-:i1191n11 100 :w:w. (4D1)1mivie:i Rsc bbVl'U 
~ 

m~~~~-:iviei~eiama 1 'Wvh 

1) l'lmv1'1A11:w~~ml'l~\l.fl1ti'Ue:imbi;i~mti 1 'Wvie:ine:i'UL11:w1~1'1~-:i 

2) m~~l'l\le:Jvlmb ~\I l'le:i\11ibA~e:i\l:tle:i~1V11'U~l'lvie:i11'lmu~1~ brn~l'le:i\l 1~v1'11 Vfvie:i-111~1'1 
' 

V!~e:i~u 1~i1m1:w 11°l'l'lJeJ\lvie:il'le:i-:i 1~U'e:iti n11 6 b vi1'1JeJ\I b~'W~1'W~'U6nm-:ivie:i 
~ 

3) m~fjl'lvimb~\l~l'lnu 1A~\1~~1\ll'le:i\lfjl'lvim~ti~1~bn'W 3 b:Wl91~1 'Ubb'W1~\I 1~bfl'W 
' 

1.80 b:wm1mb'W1~1u bb61~1'le:i-:ifjl'lvie:i1'W~~ti~1~bn'U 0.60 b:W\91~ '11nn~e:i-:il1ie:i~1ti n~m~-:i~1ti bbe-J\1~1191611V!~e:i 

~LJmrul1i1\l 1 bb61~1'le:i\lfjl'l 1 Vi&!'WA\I bb ~\lbb ~\I 

4) m~fjl'lvie:iae:i'U~l'ltl'U 1A~\1~~1-:il'le:i-:ifjl'lvim~ti~ 1~bfl'W 1.50 b:W\91~bb61~1'le:i-:ifjl'lvie:i 1 'W 
' 

~~ti~ 1~bfl'W 0.30 b:W\91~ '11nn~e:i-:il1ie:i~1ti n~e:i\l~\1~1mb61~bbe-J\1~1191'6 

5) LJmtivie:il'le:i\161'UA:WeJeJn 1VlV!:Wl'l11'1tJ 1-rr CONDUIT REAMER V!~mA~eJ\l:tleJ~'U~ 

bV!m~~:w 

6) vie:i~11\161eJl'l 11'i'ti'W'Ul'i'e:i\l~\l~n 1~U'e:iti n11 0.60 b:W\91~ 

7) vie:i faV!~~~-:i~'U l'le:i-:ivi1~1ti~~'W 11°ll'lmti'Ue:ine:i~1-:iue:iti 2 .ff'U 

l'b 



8) viei EMT bb'1~ FMC ~fj~f1tm~€J\l~el611~ fl~€J\l~\l?f1~Vl~mbi:.J\l?fl\916ill'i'ei\11-tl 

CONNECTOR bb'1~ BUSHING th~neiutJm~viei 

9) viei IMC Vl~eJ RSC ~fj~f1un~ei\1~€l?f1~ n~ei\l~\1?11~ Vl~elbbi:.J\l?fl\>lil'i'ei\11.ff 

LOCK NUT bb'1~ BUSHING tJ'j~fleJtJtJm~viei 

' 1 o) ~1ll 1-tlviei b U'U~1L11611V1-ru~ei'1\l~'UV1~ei?11~~'U'1JeJ\ltJ~.rlru'1 

11) n~ei\l~ei?11~d11l~\1~1u~ bb'1~ bbrilKlllJfj~viei 1 ~vn~~\l.Q 

d~uu 1 ~vh 

'j~tJtJ 1 ~V11tiflbQ'U 
' 

3.18.6 n~ei\1611V1-rrn1'U 1 ~V11 (BOX) 

"tleJ'Ub"tl\91 

fl'jeJtJf1'11lfl1'j~~~\I bb'1~ n1d 1.ff n~ei\1611V1-rrn1'U 1 ~V11 b "ti'U n~m'11V1fo;u~~ ei 1 ~V11'1Jei\1?1ll916ilV1~eieitJmru n~ei\I 
' ' ' 

1/0 QJ 15)11 
"tleln1'Vi'U~bb6'1~6'lfl~W~n1'j b'!l-111'1..! 

1) n~ml'i'mv11;u1n1'?1~~vi'U~ein1'ji:.Jfl~eJ'UV1~einfl1'jUeJ\I n'U~ b Vlll1~?tll ~\Im~ 1 'LI 
' ' 

bb'1~fl1~'U€Jfl b"ti'U bf1~€JtJ~1~~V1~€JmtJ61\lfl~~ Vl~ei15~'U 1 611V1fom~'U€JfleJ1f11'j 1 m .ff61lil~ b'1Vl~Vl~€J 

2) n~ ei\l~\1?11 ~l'i' ei\ln ~ 1u ~-bu~ fj~~1 ~?I f)'j m 11JVl'U 1'1Jei\I b VI~ rnb~'UtJd~ neiu n~ei\I 
" 

l'i'ei\I hJi.Jei~n11 1.6 llll. '1J'U1~'1J€l\lfl~ei\lffi .ff bU'U 1 tJ19111J NEMA fl1'jb~8fl 1.ff bU'U 1 tJmll NEC 

3) n~ei\l~ei?11mb'1~fl~€J\l~\1?11~~~"1iei'U 11l 'U~1b'V'l~ 1'U ~\lb~~tJi:.JU\I ~\lb~~rn'V'lm'U 

V1~ei~~~\1'1€J~1?11l!i;rn~ru~'1J€J\lfl1'j 1 oU\11'U ?11mdm .LJ11tJm1;u"lieill1~~1~ 

4) n~ei\l~ei?11mb'1~n~ei\l~\1?11~~~~~\1"1iei'U 1 'Llb 'V'lm'UVl~ei~~~\1'1€J~ l'i'ei\lfj~\91~\l 1 ~ 

bb ~\I bb 'j\Jnu bfl'j\l?f~1\1'1JeJ\lmf11d ~1ll 1 off vim U'U~1-rutl1V11Jn 
s) n~ei'll'i'ei\1?11m'jtitJ'j'j;u~1t!1V1~mrib u'11~~\1Vlll~ 

' 

3.18.7 'j1\lb~'U?f1~faVI~ (METAL WIRE WAY) 

<ijeirl1V1'U~i1 h.1 
i. b lJ'U'j1\I b~'U?11~'V'l~€JlJ~1rideitJ'j1\1'1Jil~n~~e:Jri V11eifi~~1~?1m (bti'V'l1~'j1\lb~'U?11~ 1 'U 

" 
bb 'U1~\1~1ri'jeitJl'i'ei\I b U'U61l'Ll~fj~~1 ~?Im) v11~1 ~ b VI~ n bb~'U'1J'U1~ml!~n1V1'U~ 1 'Ubb utJ b V1~rnb~'UV1'U1 hli.Je:J~n11 

" 



2. ~'UVIU1~~'1J 8 \l~'JL11 bb6'l~O 'U 1'U~\l'VllJm1lJfl'U lii'ei-:i hlbn'U~eH.!'1~ 20 'lJ8\l~'U~VIU1~~[l1tJ 1 'U".i1\l 

b~'Ui.'f1tJ 

3. 1i11'U1'U?f1ci 1it'Ubb~'1~".i1-:ilii'ei-:i1ll b n'U 30 b~'U~-:id1lli!'lJ".i1 lJ ?f 1t1m'lJ\Pl lJ bb6'l~?f1t1~'U • 
4 . ~-:idm".ib~'Ui.'f1tJ 1'V'J·i~h1'LI".i1-:ilii'ei-:ibll'U1tJ~1lJlJ1m1:01'U\l1'U1 'V'J~1 

"' 

i. bb~'UbV1~n~1'Um".ilJi6uei-:in'Wi.'f'LllJbb'1~Yi'U~~'lJ b61i'U bb~'UbV1~n~1'Um".ilJi6~1-:iv11 

1°111lJi.'f~m~~1tJtl1tJ1~1\lb~'U bb6'l~b\Pl~8'lJ'V'J8m'V'J~~1tJtl1m ZINC PHOSPHATE Vl~\l'11ni!'U~\lvi'U~'lJ~'dtJ~ 

~'LI (POWDER PAINT) Vl~ei1.ffm".ilJl5~'U~bVltJ'lJbvl1 • 
2 . bb~'Ub VI~ rnJ'lJ~-:in~m~cii6'Vl1 -:i 1 'V'J~1 • 

4 . bb~'UbVl~n"1l'lJ8~'1~\lrl (ALUZINC) 
• 'IJ 

b~'U?f1cii1'll'U1~ 2.40 blJ~".i Vl~ei 3.00 bl.Jm 

m".i1 \l~ 2 'lJ'U1m1-:ib~'Ui.'f1tJ faV1~~bb'U~'l111 'Um".i~~~ 

'lJ'U1~1°111lJi.'f\j x 1°111lJffJ1\l (lJlJ .) 
'IJ 

\Pl11lJVl'U1~1i,'f~ (lJlJ.) • 
50 x 50 1.00 

50 x 100 1.00 

100 x 100 1.20 

100 x 150 1.20 

100 x 200 Vl~8 150 x 200 1.60 

100 x 300 Vl~8 150 x 300 1.60 

100 x 400 Vl~8 150 x 400 1.60 

.. 
n1';i~~~.:i 

1. ".i1\l b~'U?f1cilii'ei-:i~~~-:i 1 'LI~ btl~ 1~-:i'Vl~ei 1 'U61iei-:i1 'V'J~1 bb'1~lii'ei-:il1m1l.Jbb ~\lbb ".i\lb~ti-:i~ei~'1~ 1llb~tJ".itJ 
'IJ ., 

fl1tJVl~\ln1".i~~~\j 

2. m".i~~~-:i'1~1ii'ei-:ibb'll1'UVl~eifi~~~nLJ11'1".i\l?f~1-:i~1mV1~no1n'Vlnwci~ 1.50 blJm1mb'U1".i1'lJ bb'1~ • 

".i'dl.Jfl'U 

3. ".i1-:ib~'U?f1ci 1 mb'U1~-:i lii'ei-:il1~w.'J'U 1~'Vlm~ci~ 1llbn'U 2.40 lJ. ~1V1-rLJfi~ bb'1~foJ1V1i!n?f1ci 1 'V'J~1 • 

2o 



4. eiLJrrHuLJ1~mJ'Lii1-:ib~'U'11CJ 1ilbbn .Uei-:iei .Uei~ei ~1U~Vl1CJ .Uei~mi~'LJ'U1~ n~ei-:ibwn 3 vi1-:i n~ei-:i 
' 

mm 4 vi1-:i .Uei~m1-:ib~'U'11m.U1nrnb~-:i1vi~11mieiLJmru6'11b~"i11LJ"i11nb-:i-:i1m~'~~~ ~1ll1i11-:i ' ~ ~ 

b~'U'11 CJ b lJ'U ~1tJ16'11'Vl-r'U ~mM~'U'Vl~eJ'11 CJ~'U 

3.18.8 '11CJb'VJ~1 

lJ 1IPl'Hi1 \.! ... 
'11CJ 1 vJ~1~-:i'VllJ~ 1 m i'11CJVleJ-:i bb~-:i~lJQ'Ul'U .ffiil-r'Uei'Uru1~ bb'1~-:ibfl~eJ-:i'VlmCJ llelf1. 11-, '"' 

2553 fl1'Vl'U~1mi~~eivi'-:id THAI YAZAKI, PHELPS DODGE, BANGKOK CABLE 

nTn~ein 1'Y1'11£i1 w-W1 

~-:i~ei1LJd 

1) bfl~eJ-:i'Vlm CJLJi~liJ1'11CJ b 'VJ~1 b W i~'LJeJ-:JU'Ul'U'11 CJ b vJ~1 'Vl~eie!1 b VlLJ~~l'U'11CJ'Vl~B 
" elf1~ifl1rl'U'11CJ vi'-:iiJ 

'11CJ~'U 

' '11CJl"l'UCJ 
~ 

'11m'VJ'1 A 

'11m'VJ'1 B 

- G -

- N -

- A -

- B -

~b ~m bbfl'Ub 'Vl~ei-:i 

~~1 
" .. 0 

'1'U1~1~ 

~IP11 

'11m'VJ'1 c - c - ~bVl1 

2) "lltJ~'LJei-:i'11CJ 1 vi~1V11ni11iln1V1'U~ H bll'Uei~1-:i~'U 1 mivY-:id 

- 1-:i"i111vi1111~'U'U 1 bvJ'11mi'11CJ1vi~1bb1-:i~'U 300 v 
- 1-:i"i111vi~11~'U'U 3 bvJ'11mi'11CJ1vi~1bb1-:i~'U 150 v 

'11CJb'VJ~1b~'U~eJCJbWi TYPE-B (VAF) 

- '11CJb'VJ~1b~'U~eJCJG'11V1-rrn~1-r'U1mi TYPE B-G (VAF - GROUND) 

- '11CJb'VJ~1~eJCJvleJ b'Ui1-:Jb~'U'11CJ 1mi TYPE-A (THW) IEC-01 

- '11CJb'VJ1!11~~'U~eJCJvleJ 'Vl~eJ~-:i~'U1~CJm-:i1mi TYPE-CS 'Vl~B TYPE-D (NYY) 

3) 'LJ'U1~'LJeJ-:J'11CJ 1 vJvh V11ni11iln1V1'U~ b lbll'Uei~1-:i~'U 1mi'LJ'U1~1JJb~f1f1l1~fl1'Vl'U~ 

- '11CJ1-:i"ili~eJCJ 2.5 ~i. lJlJ. 1in'Ub61!eJ1n~b'Uif1bf1BTI:Wbn'U 16 AT 

- '11CJ1-:i"ili~BCJ 4 ~i. lJlJ . 1in'Ub61!eJ1n~b'Uif1bf1BTI:Wbn'U 20 AT 

- b 'UmriHeiCJviei '11mbC!n"il1m-:i"il1~eim.U1 b~1-r'U ~1-:i 1All 1 'VJ~1bb~~vr~~ll 1 mi 

'11CJb'VJ~1 'LJ'U1~b:Wb~f1f1l1 2.5 ~i.llll. TYPE A 

- b'UnitUb~'U'11CJ~eJCJ '11CJbbCJf1"il1f11-:J"ili~eJm.U1 b~1fo m-:i1Allb'VJ~1bb~~vr~~lJ 1mi'11CJ 

1vJ~1'LJ'U1~1:Wb~f1f1l1 1.5 ~i.llll.TYPE B 'Vl~eJ TYPE B-G 

21 



fi1'H~'l.!6'11tJ 

1. fl1'j~mnm-U1nu BUSBAR 'lJeJ\lbbt:-.i\1~11P1'1lb~~1th~u1mb'1~/vi~m61!e:i1nlPlb'LJ'jfl 

bfle:Jfl m ivi1\ltJmiJ~ fl'lofru~b'\J'Ubb 'U'UvleJVleJ\I bb~\I hliJIPl~ b ~'U (COPPER TUBE LUGS TERMI NAU '1JtJ~Vl'U1~'U 
'jU~1'Ufl1'j ELECTROLYTIC bb'1~'1J'U~'W~'Ufl Vf:w~1tJU'U1'UIP11m'iX~~'lJeJ\1~1tJ 
'\J " 'I 'I 

2. fl1'j~eJ(J~1tJ 1 'UvleJVl~eJ'j1\I b~'U~1tl ~eJ\l vl1Vl~\1'11flfl1'j~~ ~\lvleJ Vf~e:J'j1\I b~'U~1tl 
~ .::::ii i.I tJ' 

b~'j':il b 'jtJ'LJ'jeJmbm 

3. fl1'jlii'~~e:i~1tJ ~e:i\lv111 'Uncie:i\l~e:i~1tJ, ncie:i'l~11Pl{ ncie:i\lb~1fo, ncie:i\lm\l 1~:w 

vi~m1\I b~'U~1m vi1tT'U ~1 bb viil'l~v11 fl1'jlii'~~e:i~1tJ ~e:i\leitJ l 'U~1bb viil\1~~1:1.J1'j'1vl1fl1'j\Pl'j1'1~e:iu vi~e:i61im..JU1'j\I 
'II ' 

1~~tJ~1tJ 

4. fl1'j~eJ~1tJ'lJ'U1~ 4 IP)'j , :W:W . Vl~m~nn111mi WIRE NUT bb'1~fl1'j~eJ~1tJ'lJ'U1~ 6 

IP)'j .:w:w . Vl~eJ l\Pl n111 Vil i SPLIT BOLT Vl~eJ SLEEVE 'W''U~1mVlU'W''U~1tJ1 ~~11 VllJQ'U'J'Ub Vi tJ'Ub vl1Q'U1'U'lJeJ\I 

~1tJl~~1 

5. fl1'j~\1~1tJ vi1ni1m1:w'11blJ'U€l1'11 i~1'j'LJ1\1'1JtJ~'1i1tJ'1~m1:wtJ~'lJeJ\lvleJ1~ bb~~1'j 

'1JiJ~tT'U~e:i\l l~.Jvl1u5n~mnuum'U~:w~1tJ1 ~~1 
6. ~1tJ~b~'U1 'tJ'j1\lb~'U~1tJ1 'Ubb'U1~\I ~e:i\IEi~nu~'Uu'U 1~ b~e:iEi~bb'1~fotl1viirn 

~1tJl~~1 

1. fl1'jb~'U~1tJ'1e:imm~~1mA1'j ~e:i\IEi~~1m~:w-rr~~~~1tJVJnwtJ~vi1\ll~bn'U 0.10 :w . 
' 

8. fl1'jb~'U~1tJ l ~'lJeJ\IW'U'U l ~~1~lJbb'j\l~'U~1\ltl'U 

- 1 ~~1bb 'j\1~1~\l'j~'l.Jum~bb~~~u bb'1~m~bb~\Pl'j\I e:i'Uru11P11Vf~~~\1~1tJ1 ~'j'J:i.Jn'U '., 
e:i~n1tJ 1 'U'lie:i\l~e:i tJ~1tJvi~e:i bl°l~e:i\lvie:iVf:w b~ tJ1n'U 1~ i;l1u'U1'U'lJe:i\1~1tJ~\lvi:w~~~~~\lt!m vim~~:wnu'j~uu bb 'j\l~'U 

'II ' 

~\l~~mi\11'U 
'II ' 

- vr1:w~~~\1~1tJ 1 ~m inu'j~'LJ'U bb 'j\1~1'j1:wnu~1tJ 1 ~m inu'j~'LJ'U bb 'j\l~\11 'Uvie:i~e:itJ 
'II 

I Cl.I dil d I I.I d Cl.I 

~1tl 'UeJ'V'lflVl'je:Jbfl'jeJ\IVleJVl:Wb~tJ1 fl'U 
' 

. ., 
3.18. 9 fl1'j~~lii'\ll~~bb'1~fl1'j~'LJEi~ 

' 
1) vie:i~mrn1tJ 'j1\lb~'U~1tJ 'j1\l bAbiJ'1 ncie:i\I ~bb'1~bA~e:i\ltJ'j~ne:ium'jb~'Uviei ~ei'IEi~nu~ 

'II 

1VfJ1'UA\I 

2) 'lie:i\I b~'U~1tJ bfl'j1~Vl:W bl°lb iJ'1 bb'1~b tJ~eJfl'UeJfl'lJeJ\lbl°l b iJ'1~\I~ b ll'U fa vi~ bb'1~eJ fa vi~ 
' 

~e:i\l~e:in'Ue:i ~1\1~ m-Lle:i\1Yl1\I fl'1'j~vi11\I ~ ncie:i\I bA~e:i\ltJ'j~ ne:iu fl1'jb~'Uvie:i 
. ' 

d I tJ' I d dil I 

bfl'jeJ\IVleJVl:WeJ tJ1\I eJ'U Vf'j eJ'1 ~IP) eJ 
'II ' ' 

1~~1 

2. £.. 



3) fl1'H~'U'11tJ 1 'LlvleJ~eJtJ'11tJ ~1Vl1''U bb~'1~"il~~lJfl1';i~eJ'11tJ D'11tJvleJ "il~~B 1 vJvh 
' ' 

"il~~mbtJfl "il~~~'11\9l'li vi~e:i"il~~\1'11tJ ~e:i\l~~~\lfl~B\IVl~mfl~B\IU';i~ fleJ'Ufl1';i b~'Uvie:i tJflbl'U fl1';j~eJ'11tJ 1 'Ll 
' ' ' 
bfl~e:i\lvie:i~ii'11tJ~iJ~1bu~e:ie:in 1~ bb'1~ b oif 11;1\l 1~mtJvii;l\lm';i~~~\I 

' 
4) G11tJ 1 vJ~11 'U-deJ\lb~'Ll'11mb'Ll1~\l~e:i\liJm';i-:ij'U fi~~LJmtJ'U'Ll"1lB\l-de:i'lb~'U'11tJ bb'1~ 

~eJ\llJfl1';j-:ij'lJfi~btJ'U-d1\111~tJlJ';j~tJ~vf1\I hJ bfl'U\911iJ~rl1Vl'U~ 1 'Ll\911';i1\I~ 3 

\911';i1\I~ 3 ';j~tJ~vf1\1~1Vlfofl1-;j-:ij'lJfi~'11tJ 1 vJ~1 l'Ubb'U1~\I 

"1l'U1~"1leJ\1'11tJ 1 vJ~1 (m .iiii.) ';j~tJ~-:ijufi~~1'1~ (biim) 
' 

1:Ubn'U so 30 

70-120 24 

1S0-18S 18 

240 lS 

300 12 

bfl'Ufll1 300 10 

**1::m:Zun71-J'vfJ~mv1uf1~"'7WJ7"1171l7Unnlww7u~vtJfl?Vflm7u'lf'eN'Vl7-JJJ'V17?nm~v 
.,. 'U ' 

3.18.10'1l\9l'li 

61!\J~ bb'1~"1l'U1~mii~n1vi'U~ 1 mb uu~~~'l 1 'Lln~e:i\l favi~vi~ff'v~m'1~ fl\911iim1ii b vim~'1iivi1nilt~n1vi'U~ 
H b.lJ'UeJ~1\l~'U"1J'U1~"1JeJ\1'1l\9l'li~e:i\l'Vl'Um~ bb'11~:U~1fll1 1 s bbeJiJ bb u1bb'1~'Vl'Ubb ';i\l~'U 1 vJ~11:U~1fll1 2SO V. 

3.19 'tie:in1 vi'U~1 \l "il';i~ m.1 

fl1 ';jeJ e:i flbb 'U'U bb'1 ~~~~\I ';i~'U'U 1 vJ.Yh bb J \I ~1 1 \l"il J ~ e:i tJ b D'U ~1'U~1 ~ ru~ ~ e:i \I \91';il1\1 '1 e:i uoif e:iii'11 Vl'1 ~ mii 
v 'U 

i;ln~ru~m';i 1 i'l1'U b ~e:iri'1'U1rubb'1~e:ie:i n bb uun1vi'U~~1t11m';iue:i\I n'Um~ bbmn'Ll bb'1~~e:i\lv\'1m';iue:i\I n'U 1 vJ~1~~ 
'U 

1~tJ 1ibfl~B\I~~1 vJf11'U~e:i~m131tJ1 ~b vim~'1iinu'1m~~'U~'U~nru1 i'l1'U~1tJ ~1Vl1''U'11tJUB'U ri1~m'Ll~ bb vJn 
'U 

b\91B1"il~1111 LJ1ifi'1'U1ru1 V1'1B~"1lB\1'11tJue:i'U b ~e:i n1vi'U~"1l'U1~~1L11 bb'1~ fl1';iUB\ln'Ll m~ bb'1bfl'Ll"1lm'11tJUB'Ll1 ~iJ 

"1l'U1~b vim~'1ii bb'1~ 1i'l1'U1~b 'i'1tJ'l~e:i b ~e:i 1~';i~'U'U1vJ~1~\ln~11v\'1\11'U1~e:i~1\1'1 n~e:i\lbb'1~U'1e:i~J1tJ 
'U 

1. 1\l"il';i~e:i tJ 1m.Unu1\ll\l';i~e:itJ~1vifo1 vJ~1 bb'1\1'1l1\IVl~e:i bfl~e:i\11 m vJ~1 vi~e:i~\11 vJ~1 
bb'1\1'1l1\lbb'1~bfl~B\l 1 m vJ~1-;i1iJtl'U (EJnL 5'UJ-JvJVvfl7UfVJJvL"1vJLWW7) 

2 . "1J'U1~~nm\l"iJ';i~e:itJ 1 ~b~tJnmii"1J'U1~~n~"1Je:i\I bfl~e:i\lum n'Llm~ bbmn'Um .ff~~ 

m~bb'1~1Vl1''U1\l"il';i,!'U 11\ll\l';i~eJtJzj\liJ~~~1tJ1vJ~1~\lbb~ 2 ~~~'U1LJ~eJ\llJ"1J'U1~1:Ubn'U so bbeJiJbbLJ1 (tJflbl'U 

B'Uill1\911~1\l"il';i~eJtJ;\llJ"il~~1tJ1 vJ~1~\lbb~ 2 "ii~ ~'U 1LJ~1ii161!1 V1'1~bb'1\1'1l1\llJ~tl~bfl'U SO bbe:JilbbLJ11~bU~1~ 1 'U 
, Cl.I , , 

1 J \l\11'U B\91'11V1m';iiJ~'U flfl'1~iJ fl ru'1iillii fle:J tJ ~ bb'1 bb'1~tl1-;i '11' n~1) 
q , 'I cu 'I 

is 



3. '1l'U11i1\911'111'1Je:i..:n..:rOJ1~mi \911'111'1JB ·n:rOJ1~m.J~mi1'1l'U1\i1m:: bb~hJ-Ue:i ~n111 V1'1\i1 

~..:i~li1~A'1u11i.M1 bb'1::1Ji'e:i..:i hJ-Ue:i ~ n11~ nli1'1Je:i..:i bfl~e:i..:iu e:i..:i nu m~ bbmnu'1Je:i..:i1..:i'OJ1~e:i ~ bb'1~ n1V1uli11~'1Ju1\i'l\911'111 
'J ' 

'1Je:i..:i1..:i'OJ1~e:i~IJi'e:i..:ii1'1Ju11i11lJ-Ue:i~n11 2.5 IP11JJlJ . 

4. m1ue:i..:inum~bbmnu 1..:i'OJ1~e:i~IJi'e:i..:ii1m1ue:i..:inum~bbmnu 11i1~'1l'U1\i1bfl~e:i..:i 

ue:i..:inum~ bbmnu1Ji'e:i..:i~e:ili1F1~e:i..:inu 1V1'11i1~..:i~li1~A'1u1ru11i1 
'J ' 

5. 1 V1'1\i1~1V1~'\J1..:i'OJ1~e:i~ i1'0Jli'l~e:i 1 vJ~1~..:ibb~ 2 'OJ\i'l~'U 1 tJ ~n~ru::'1Je:i..:i 1 'Vl'1\i11Ji'e:i..:i 
' ' 

b uu 1tJmii-rre:in1V1u\i1~..:i~e:i1 ud 

1..:i'OJ1~e:i~'1J'U11i11lJbnu 20 bb8l.Jbbu11'Vl'1\i1'1J8..:Jbfl~e:i..:i1-ut vJ~1m ·u\1Ji'1b~~'\Jbb~'1~bfl~e:i..:i 

'OJ~IJi'e:i..:i1lJbnu~e:i~'1~ 80 '1Je:i..:i'1Ju1\i1~nm..:i'OJ1~e:i~ (mw~i1bfl~e:i..:i1mvJ~1ffi-ff 

b1Ji'1b~~u11iie:i~li11~ 1V1'1\i1~~\i1~..:im1111iinubb~11Ji'e:i..:i1lJbnu~e:i~'1~ 50 '1Je:i..:i'1Ju1\i1~n\i11..:i'OJ1~e:i~ 
'J 

1..:i'OJ1~e:i~'1J'U1\i1 25 ii..:i 32 bb8l.Jbbu11m-ffnuli11..:i1Flii 1 vJ~1 'V!~e:i 1Flii 1 vJ~1bb~..:i 

~rJ1..:J ~~..:Jtl111'1J'U1\i1\i11..:J 1Fll.J 1 vJ~1 'V!~B 1Fll.J 1vJ~ 1bb~..:J~rJ1..:J'1~1lJ~1flrJ1 250 l\Plvl 'V!~B 1 .ff n'Ubfl~B..:J1 m vJ~1zj..:i 

1ii1'1Jli11..:J 1Fll.J 1 vJ~1 'V!~B 1Fll.J 1 vJ~1bb~..:J~rJ1..:J '1J'U1\i1'1J8..:Jbfl~8..:J1 m vJ~1'1l'Llli11 .ff blJi'1b~~'\Jbb~'1~bfl~8..:J'OJ~IJi'e:i..:ii1'1J'U1\i11lJ 

bn'U~8~'1~ 80 '1J8..:J'1J'U1\i1~nli11..:i'OJ1~e:i~ 

1..:i'OJ1~e:i~'1Ju1\i1bnu 32 ii..:i 50 bbBmbtJ11m-ffnum..:i1Aii1vJ~1 V1~e:i1Flii1vJ~1bb~..:i~11..:i 

~~\i1~..:im11'1J'U1\i1m..:i 1Aii 1 vJ~1 'V!~e:i 1Aii 1vJ~1bb~..:i~11..:i'1~1lJ~1n11 250 11P11'1 'V!~e:i 1-ff nu 

bfl~8..:J 1 m vJ~1~~\i1~..:im11 
1..:i'OJ1~e:i~'1Ju1\i1bnu 50 bbBl.JbbtJ11minu1V1'1\i1ffiii1'libb~..:i~11..:ibvi1i!u 

6. m1A'1'U1ru 1 V1'1\i1~1V1~u1..:i'OJ1~e:i~ 1 V1'1\i1~1V1fo1..:i'OJ1~e:i ~1Ji'e:i..:ir11'U1ru1P11ii-rre:in1V1u\i1~..:i~@1 ud 

1..:J'OJ1~8~1Ji'e:i..:ii1'1l'LI1\i11lJ-Ue:i~ flrJ1~'111lJ'1J8..:J 1 'Vl'1\i1~..:J'V!l.J\i1~~88~ b 'U1..:J'OJ1,r'U 
'J 

1 'Vl'1\i1bb~..:i~11..:ibb'1~1'Vl'1\i1'1l8..:Jbfl~8..:i1 m vJ~1~'U~'Vl11'\Jbb tluue:i'U 1 ~A'1u1rumii~~li1~..:J'OJ~..:i 

4. 'V!l-11 ~.!J1'U61iell.lbb~l.1'1.h::IP1 bb6\::'V!-U'1 ~1-3 
\I 

4.1 ~~rnh:i1Ji'e:i..:i~1b'Llum161ie:imb61ll.JV1U1~1..:i~~e:im..:inu 'U 1 u~nru~e:i..:itJ1~'1ll.Jbb'1~~e:i..:ib1P1~~iitJ1~'1lii 'll . q , 

4.2 ~~u~1..:ilJi'e:i..:i61ie:iiibb61!iJ'IJ1::1P1~~e:im..:inu tJ 1 
'J 'J 

hm-LJ\i1~1..:iv\'1m1ii~~81\i1'\J1'Um~'OJfl b'IJ~~'U 6'8'1 m..:i'1Je:i'\JtJ1::1P11 'LI~1u~'ll11\i1 61ie:iiiu1utru '1flUVI Hlfl 
'J ' 'J 

~m~e:iu 61ie:iii'Vl1~ b'IJ~~'U 1~ri'urnn..:i 1~~1m1'11i..:i1u11i1~ \i1~1~..:i1ii 
'J 

4 .3 ~~u~1..:ilJi'e:i..:ibtJ~~utJ1~1P1~~e:iii1..:inu 'l.J2 
'J 'J 

2. ~ 



5 . 'VllJ1~-!11'1..!vl1 fl 11lJ'6'1::e:i1~ 

5.1 ~fo~1\l\1la\l~1b tJtJfl1'jvJ1m1lJ~~m~~'U~tJ-i1~~1 CJ bf1~a\l-il~ bb~~~\lbb lfl~'U~b 1ru~a\lth~'lflJ 
'\J ' 

~\l'VllJ~ 1~CJ 1 ~vl1bU'U~'Ul'lEJ'U'Vl~\l"il1fl~tJfoth\l~1 b Y-lm'U brn~\l1'U'j~'LJ'U.fl1CJ 1 tJ~a\l'\.J'j~'lflJbb~1 
' ' ,, ,, 

5.2 ~fo~1\l\1la\l~1 biJtJm'jv11m1lJ~~m~-il~~1\lYl'U~a\ltl1 
'\J 

6 . 'VllJ'J~-!11'1.J'j::UUU~UeJ1fl1~ 

6 .1.Ue:i n1'Vl'l..!~~11u 

6. 1.1 bU~CJ'Ubf1~EJ\ltJ~umfl1 1"1 bb'U'UW'U1CJf111lJ~El'U~1CJEl1fl11"1"iJ1'U1'U 11 'lf~ 
' 

6.1.2 bU~CJ'U~1mlJ'U 1~V11bf1~a\ltJ~umml"1~\l'VllJ~"il'Uil\lb'LJ'jflbfla111i'muf1lJ1 ~V11mCJ1'U~a'l1 ~V11 
'\J ' 

Vl1fll'J'j1"iJ~El'U bb~1Y-l'Ul 1 atJ mru1~ b U'U 1 Ul'l1lJlJ11'J'j~1'Ull"11fld'jlJ1 ~~fo~1\l~1 b tJ'Ufl1 db tJ ~ CJ'UEJU mru~\l fl~11 
, d.!I ,,, q 

1 vt~ Y-l~alJ~~~'l~ivi6ilf11uf1lJbf1~a\ltJ~umml"lmCJ 1 'Ll~El\lvt~amlJ~ lJvt1iviCJ1~CJn1vt'U~ 
' 

6.1.3 ~~~\l Safety Switch .fl1CJ'U'Elfl 1'Uu~nru~'U~~~~\lf1amHa'U1 mb~~~~~ ml.lmm1~1'U 
11"11fl'j'jlJ'Vl~al'l1lJ~lJ'Vl11viCJ1~CJn1vt'U~ 

6.1.4 bf1~a\ltJ~umml"l~b~'Ual1i'a\l bU'U~~ffvfl-ff'l1'UbbY-l~vtmCJ 1 tJtJ'j~bvil"11 vi CJ bb~~ 1~~'\.Jfl1'j"iJ~Vl~b'LiCJ'U 

fl1'j~11~ti'aCJfl11 5 tJ 1~CJ 1~~tJd~~\lri'b~'Uad1m~'Ubafl~1dbb~~\l'j1CJ~~bBCJ~1 tJ1'U~'U61!a\lvi1\lbVJf1iJf1 
'\J 

bf)~EJ\ltJfomml"l~~El~b~'UEJ 1~bbrl YORK,TRANE, CARRIER, MITSUBISHI Vl~El DAIKIN 1~CJ11i'EJ\lbU'U 

bf1~a'ltJfo m fl11"1~'\.J'j~ fl au'11 b ~"iJ'j"U~\l'lf ~ ~\lvt'Ll1CJ61\lm1lJ b~'Ubb~ ~vt'Ll1 CJwu1CJf111lJ~EJ'U"il1fl1 d \l\l1'U b~ CJ1 ntJ 
'\J ' 

bb~~bf1~a\ltJ~umml"1 "i\'1'U1'U 11 '1!~-d' l1i'a'lbU'U~~m~CJ1ntJ~\l'VllJ~ , 

6.1.5 'j1f11~b~'Ua b UtJ'j1f11'j1lJl°i1~at:1EJ'UY-l~alJ61ialJ bb61!lJ bb~~vl11°111lJ~~m~u~b 1ru~1~~u~m m~viu 
"il1flfl1'j~1 btJ'Ufl1'j~~~\l bf1~a'ltJfomml"1~\lfl~11 

6.1.6 bf1~a\ltJ~umml"l~t:1a~aa mTtJl1i'a'l61'1~'U 1 ~ bbnlJvt1ivim~CJY-l~alJ~~vr11~~atJmrull~~'U~'U~ , , 

1~CJt111tJ~~bnu1'Uu~b1rul'l1lJlJmivim~ CJn1vt'U~ 

6.1. 7 bf1~El\lU~umml"l~b~'Ual1i'a'l1~~'Ufl1'j~'LJ'j"EJ\l lJ11'J'j~1'U lJElfl.TIS 18001 
"' 

6.1.8 ~~'U~1\l"il~l1i'a'lv11'1ia'l'11vt~'USevice 1 'Ufl1'j Maintanace 'j~'LJ'UU~'Umfl11"1 
'\J 

6.1. 9 ~tJd~~'lri' b~'Uad1m"il~l1i'a\lb~tJm1CJ~~ bBCJ~ bf1~a'ltJ~um ml"lY-l~alJ bbf11'lm~afl~ bb~~\lf1ru~l.l'Li~ 
'\J ' 

'1JEJ\lbf1~a\ltJ~umml"1 1 'Ll1tJ~'U61!El\loVa b~'UEJVl1\lbVlf1tJf1 

6.2 flru~n~ru::bu·rn::'tle:i.:ibfl~e:i.:iu~ue:i1m~ 
' 

6.2.1 bf1~a'ltJfomml"1'1fiJm~u1CJ1"111lJ~atJ~1CJmml"1 '\.J'j~flau~1CJ 

6.2.1.1 Air - Cooled Condensino Unit '\.J'j~fl'El'Ub~CJ'U~EJCJ~\l'1f~lJ1"il1flh.:i\l1'U~t:-J~l'l ::> , '\J 

2-13 



.. 

6.2.1.1.1 ~1'U 1m~mE.J'Ueln (Casing, Cabinet) v11~1mb~'UbV!~n~1'Um~u1'Un1'j 

Uel~tl'U?ltJll bb'1~m~'U1'Un1'jbl'J~el'Ubb'1~el'U~ Vl~ffJ?ll'l~'Vl'UV!~elv111 Vl'Vl'U~eln1'jbtll'l?ltJll b ~'LI hh uel1nm?I V!~el 
' 

6.2.1.1.2 Compressor bU'Ubb'U'UlJBb\Jlel1~llUl'l (Hermetic) 'j~'LJ1E.Jfl11ll~el'U 

~1 E.J?\1'jvl1fl11ll b~'U bb'1 ~~ll el b\JI el{~ el~ijmJ mruu el~ tl'U bdel btll'll'l11ll~el'U?I~ btl'Ubnru'1 
' '\J 

6.2.1.1.3 Condenser Coil bU'Uvlel'Vlel~bbl'l~bb'U'U Inner Groove ~'1neJl'lb.LJ'1 
'\J 

nul'l~u el'1i'J b uE.Jllzj~"il~~ el~ b~ E.J~ b lJ'U'j~ bu E.Ju b~ E.Ju~el E.J Eil'l bb tl'U nuviel'Vlel~ bbl'l~ ~1'U m'j'VJ l'l?lel'LJ'jel E.J-r1 bb'1~ m'j"lJ~ I') 
'\J 

1'111ll~'Ull1"il1n 1 'j~~1'U~~~\JI 
'\J 

6.2.1.1.4 ~1'1'1ll"1lel~ Condenser bU'Ubb'U'Ul 'U~l'lbbUn (Propeller) 1~-rum'j 

ci1~?1lll'l'1ll1b~E.J'U~elE.J oLJ'Ubl'l~el'U 11'1E.J\Jl'j~"iJ1nllm\Jlel1 ij\Jl~bbm~ b V!~ n 1 tJ~~~~1'Um~u1'Un1'j"Uel~ n'U?iiJm~el 
' 

uel~n'Uffu~ b Vl\JIV!~elmllm\Jl'jio1'U 1 'j~~1'U~~~\JI 
, , dJJ 'ti 

6.2.1.1.5 llm\Jlel1~1'1'1ll bU'UbbuuVflJul'li'Jl'l:al'l ijeltJmruuel~n'Ubdmnl'lrn1lJ 
' ' 

6.2.1.1.6 'j~'LJ'Ul'l1'Uflll ij Magnetic Contactor Overload "llel~ Compressor 

eltJmruV1tl1~nm (Time Delay Relay) E.Jnbl'Ul'Umru~ijeltJmruV1tl1~b1m~l'l~~el~bb~11'U Thermostat 
' ' '\J 

bb'1~ij Shut off valves Y-l~elll Service ports 

6.2.1.2 Fan - Coil Unit ~el~tJ'j~nel'Ub~E.J'U~elE.J~~'lll'l"il1n h~~1'U~~~\Jlbb'1~bU'U 
' '\J 

~~\Jlilru'1~Vfm~E.J1tl'U Condensing Unit ij'j1E.J'1~bBE.Jl'l ~~;1 

6.2.1.2.1 ~1'LI1m~mE.J'Ueln bU'Ubb'U'U~\Jlmb~~611 b~"il v11~1mb~'UbV!~n~~1'U 

m~'U1'Un1'jbl'J~el'U bb'1~el'U~ V!~elv111 Vl'Vl'U~eln1'jbtll'l?ltJll b ~'LI 1 vh uel{ni;i1?1V!~elY-lm?l~neJ'l'lbb 'j~ mE.J 1 'LI 

u~nru~m"il"il~ btll'lV!E.Jl'ltl11~zj~~1b U'U 1 Vfu~1 E.JU'U1'UE.l1~ V!~ell?ll'lb ViE.Ju b vi1 ijml'ltl1v1'~~Vfllu'U1'U l 'Un1'j 1 i~1'U 
' ' ' 

tJn~"il~~el~ hlbnl'lV!E.Jl'ltl1 bn1~~mE.J'Ueln"1Jel~l?1'111'l'j~ 

6.2.1.2.2 ~1'1'1llbb'U'U~~'1llb~'U bU'U~l'l'1ll bb'U'U Centrifugal, Turbo Fan 

V!~Bbb'U'U Cross Flow Fan ij~l'l'1ll~oLJ'Ubl'l~el'U 11'1E.Jm~~1E.JlJBb\Jlel{zj~?l1lJ1'j'1tJ-ru!'l11m~1'1lJ 1~lJ1JelE.Jn-;l1 3 

eJ\Jl'j1 

6.2.1.2.3 llm\Jlel1 bU'U'lltJl'l Split capacitor ~ij~tJmruuel~n'Ul'l11ll~el'U~~bn'U 

bnru'1el~mE.J1'LI1i'j~'lJ'U1vJvh 220 V V!~el 380 VI 1 Phase V!~el 3 Phase I 50 Hz 
'\J 

6.2.1.2.4 l'lelE.J~b~'U (Evaporation Cool) bU'Uvlel'Vlel~bbl'l~bb'U'U Inner Groove 



6.2.1.2.5 ~'l.Jmru~1tJ~T~iv11m1m~'Ub U'Ubb urn~n"libb v-ru-8''U11~1 (Expansion valve) 

Vl18 bbfl'lJDm~~1 (Capillary tube) 

6.2.1.2.6 ~~uumufl:u i1~1Vl'li D\91 - btl\91 bfl~eJ-:i bbrt~'\.J~ufl11:ub ~1~\91rt:u ~~eJ:u 
' 

Condensing Unit ?i1'U Fan - Coil Unit vl1\11'U~'18\91b1'11~btl\91bfl~8\l'\.J~uenml'l Thermostat bU'UbbtJtJ 

Bb~f1Vl~eJtln~-d -;i-:i-eJruVl.n~ 18 °c 5-:i 30 °c m1:uri~bBtJ\9! 1 °c ~~8:1J1-:J"il~V11..i1-:inm 2 - 5 'UTVl tJrn1'LI1'LI 
' 'IJ 

mru~iJm~~\9!~-:J8'\.JmruV11..i1-:inm 8~~~1 Condensino Unit 
' 'IJ ~ 

6.2.1.2. 7 bbe.J-:immenmmU'UbbtJtJ8rtfatitJ:uV1m 1,J1J-eJtJn11 1/ 2 '61 Vl~eJ 1tJ 
'IJ 

IK'lbfl~1~v1V118~161i1tJ 1 ~~~~8u b ~e:i~'U~~1m~t1t1e:i\9!~1-:iv11fl11:u~~en\911~ 

6.2.2 :1..11~~~1'U 1 'Lim~A\91b VitJu~\9lfl11:u~1m~t11 'Lim~v11m1m~'LI .... 

6.2.2.1 '\.J~:u1rum~v11fl11:ub~'U~-:JVl:U\9!A\9lbVitJu~m1:umTvie:iJ1m:u1m~1'U (5 m 5-:i ... 
7.5 m.) bde:i Condensing Unit bbrt~ Fan - Coil Unit v11-:i1'U~1:un'U1~A\91bVitJtJ~ 

- tnf111'!b-iJ'1fle:JtJ~b~'U ~e:Jfl.!Vl.fl~ 27 °c DB /19.5°C WB (80°F DB/67 °F WB) 
, 'IJ 

- tnf111"1b-iJ'1fl8tJ~~e:J'U ~e:Jfl.!Vl.fl~ 35°C (95°F) 
' 'IJ 

- ~~uu 1 'V'Jvh 50 Hz 

- e:iruV1.n~J1m~:u~1~1'U~\9! (Saturated Suction Temperature) bb'1~e:JruV1.n~J1m~fle:JtJ~b~'U 
'I '\J 'U 'I '\J 

(Evaporator Temperature) b~tJ1tl'U8~b'U-d1-:i 5.5°C - 72°C (42°F - 45°F) 

6.2.2.2 f11~A\9lbVitJu'lJ~mrum1m~'U61Je:J-:J~\9! Condensing Unit bbrt~ Fan - Coil 

Unit ~v11-:i1'U~1:un'Uif 'U ~ e:i-:i 1,Jmrnn'Lin11~1fl11:u~1m~t11 'Lim~v11m1:ub~'U61J8-:J Compressor 

6.2.2.3 f11~A\9lm1:u~1:u1~t11 'Um~v11m1:ub~'U61J8-:J Compressor 1 ~A\91bVitJrnde:i 

Compressor v11-:i1'U1'LI.fl11~ ~-:i-d' 
,, ' 

- e:iruV1.n~tl1mB:u~1~1'U\9!\9! 
' 'IJ 'IJ 

1,Jbn'U 7.2 °c (45°F) 

1,J~1n11 49°C (120°F) (Saturated Suction 

Temperature) 
,, ',, 

- tnf111'lb61J1fltltJ'1~8'U 1,J~1n11 35°c (95°F) 

6.2.2.4 ~1~v11fl11:u b~'Um inu bfl~-eJ-:i'lJ~umml'l1 .rr~1~v11m1:ub~'UVl\9lbb Vl'LI R-22 bbuu 

Non CFC. 



> . 

Efficiency Ratio) ~.:id 
6.2.2.5.1 bfl~el.:iu1'umml'l~i1"1l'LI1~~'1bb~ 9,000 - 36,000 BTU lli'el.:ii1~TeJl91'J1~1'U 

U'J~~'Vl5.fl1'V'f\'H;1.:i.:i1'U Vl~el EER (Energy Efficiency Ratio) 1llifmm11 11.0 uVi~~ffJl91~ 

6.2.2.5.2 bfl~el.:iu1'umml'l~i1"1l'LI1~~.:ibb~ 36,001 - 40,940 BTU lli'el.:ii1~TeJl91'J1~1'U 

U'J~~'Vl5.fl1'1'fl"l'1.:i.:i1'U Vl~el ~1 EER (Energy Efficiency Ratio) 1llifmm11 10.6 uVi~~ffJl91~ 

6.2.2.5.3 bfl~el.:iu1'umml'l~i1"1l'LI1~~.:ibb~ 40,941 BTU ~'LI1u lli'el.:ii1~1eYm1~1'U 

U'J~~'Vl5.fl1'1'fl"l'1.:i.:11'U Vl~el ~1 EER (Energy Efficiency Ratio) 1llifmm11 9.6 uViCJ~ffJl91~ 
'U 

V1:1..J1CJbVll91 1. bfl~el.:iufomml'l~i1~~1"111:1..1611:i..n'Jflvl1fl11m~'LI1llbn'U cs'.o,ooo BTU lli'el.:i1Ji'1'um'J 

1'u 'Jel .:i :1..1119l'J;j1'LIe.i~191i1ru'1el191611 Vl'J 'J:l..Jbb(;'l ~Ill el.:i i1wu.:i ~el 1'u 'J el .:i ~ 1 EER VI ~el SEER Vl~eluf;'l 1 rnb61 ~.:i 'J ~ ~u 
"' ' 

U'J~~'Vl5.nTvrnu mru1 i'JV11b 'Uel~ ct , 

2. bfl~el.:iu1'umml'l~i1~~fl11:1..1611:1..11'Jflvl1fl11:1..lb~'Ubfl'U cs'.o,ooo BTU lli'el.:ii1V1i!.:i~el 

1''U'Jel'l~1 EER Vl~el SEER '11flr;11ii'fl'l1'U:l..l1191'J;j1'Ut:-J~l91.i1ru'1ell91611Vlf1'J'J:l..I (61:1..Jel .) Vl~eluf;'l1flbb61~.:J'J~~'U "' , 
U'J~~'Vl5.fl1'V'leJU mru1 i'JV11b 'Uel~ 5 Vl~elVlii''l~el1''U'Jel'IU'J~~'Vl5.fl1'1"lfl1'JU'J~VIEJ~ 1 i'llil1flfl1'J1 vJY11e'.hCJ t:-J~ 191 bb "1.:i , 

u'J~ b 'Vll'11 'Vl CJ (fli'le.i .) V1~ele.J(;'lfl1'J'V1~61el'U'11fl'IXel.:iui]u'1i m'J'Vl~61el'U"llel.:1:1..1V11i'Vl m'1 CJ"llel.:!1'] 

3. bfl~el.:iu1'umml'1'1J'u~~.:i~1V1~el~~.:i~'UVl~elCassette Type m'l 1llb U'U 1 lJ1911:1..1oii'eln1V1t1~ 

h ~.ct ~.:ider b61'Uel'J1fl11li' eJ'I bb61 ~'I b el fl611'JVl~elVli!.:J~el1''U 'J el'! bb61~'I~1 eJl91 'J1 ~1'UU'J~ ~'Vl5.fl1 'l"l'l"l'1 '1'11'UVl~el ~1 E ER 
'U 

(Energy Efficiency Ratio) "1J el.:ir;11i! fl'l 1'U:l..l 1191'J]1'Ut:-i~191i1ru'1~191611VI m 'J:l..I (61:1..1 el.) VI~ el 61 tnD'U ~'LI~ VI 

:1..1V11i'Vlm'1mzjel~el 1Jl 

... 
6.3 m-a~~~~ 

tlel'U fl1'Jb oii'1~1b'Ll'Ufl1'J~~~.:i1 '1Xbb ~.:ib ~1VIU1~"1lel'li'l'U~i'VlCJ~\9lJ'U1 :1..1615. el~'Jli1tJ 'Vl flfl~.:i bbf;'l~fl1'J~~~.:i 'U , , 

lli'el.:ifl fllli' el.:im:1..1V1'1 flim m'J:1..1'rnuuu1'umm l'l zj.:illl el.:ii11 mmbfl~el.:i flf;'lfl1'U fl:1..1m-a~~~.:i'l"l~el:1..1~.:i 1 'IX~.:i'J1CJzjel 
'U , 

11'11 mbfl~el.:i flf;'l 'l"l~el:1..1;;11b m 1 uel'U ru1l91u'J~ flel'Ui'1l1~'1"l1 m mmu fl:l..I ( b lJ'Ue! mu fl:l..I bbf;'l~1''U'Jel.:J m'J~~~.:i) q Ill.I , C\J , 

im fl'Jbfl~el'I fl(;'l'J1 CJ~..:imh11li'el.:ii1u'J~61'U fl1'Jru1 'U fl1'Jfld'Ufl:l..I fl1'J~ ~~'I bfl~el'IU1''U m fl11'1:1..111llif el CJ fll1 3 m~CJ , 

n el'U boil' 1~ 1b'Ll'Ufl1'J1 'IX'J1 CJ '11'U ~el er fld'U fl:l..l 'l1'U"ll el'l:l..IVl11'Vl m'1 CJ'Vl'J1'U bbf;'l ~'Vl1'1e!"lJ1 CJ '1 ~Ill el .:i'<il ~vl1bbe.J'U'l1'U bb61 ~..:i 
'U , 'U 

'J~ CJ~ b 1f;'l1fl1'J~ ~ ~.:i"ll el'! bb~f;'l ~mm 'J 1~ CJ !;I~ b B CJ ~'l"l ~ el:l..I f11~ bb '1.:J bb ~ .:J'Vl'J1'U ~el fl ru~ m'J:1..1m'J191 'J1lil1'uw61~~1'Ue! 
, 'U 

fl1 'Ufl:l..l'11'U "1Jel'l:l..IVl11'Vl CJ 1'1 CJ 'Vl'J1'U '11\J 'J1fl~11i1fl1 'J~ ~~ .:iml11Jl:i..n 191'J]1'U bbf;'l ~ 1ll ~fl Ill el'! 1911:1..1Vl'1 fli m fl'J'J:l..I 

'J~'U'Uu1'um fl1i'lbbi;i'1 e!"1J1CJ'l~lli'm ~1 b iJ'Ufl1'J bbm "1J 1mVl:l..l1~CJ 1ll?i~~11offzj1CJ1 'Ufl1'J~1 b i1'Ufl1'J 
'U 

2 <b 



l'Ufl'HU~bl'l~ei.:itJ~uei1mflij"ll'U1~1'Vlajn11 36,000 BTU. 1Vf~~~.:i High - Low Pressure 

Switch 'Vl~ei-a~uu\9l-a1~61eium~1ru611-a'Vi'11'l11~b~'U"llei.:ibl'l~ei.:itJ~umn1A 

6.3.1 viei~1';iv11mi:wb~'U viml1~.:i bb~~eitlmru 
' 

6.3.1.1 vl B~1 ';ivl1fl11:1Jb~'U 1-1f'VlB'lbWl'IB~ 1'1BB'Ubb'U'UV!'U1 (Soft Drawn) V!~BB~l'lbb~'I 

(Hard Drawn) Type L vie:i~1';ivl1fl11l.l b~'U~1'Url1611b~'U~l?ln~'U (Suction Line) 1Vf~l.1~1tJ Flexible Closed -

Cell Therma l Insulation 'IJUl?l~hJml.11°i'J ~iJri11l.IV1'U11~ue:itJffJ1 19 mm. (3/4 D1) e:itlmrutl';i~nei'U1Vfi1 
' 

Filter Drier bb~~ Sight Glass 

6.3.1.2 viml1~.:i 'IJ'U1~1~b~nn11 19 mm.(3/4 D1)bU'Uvl eJ PVC \Pill.I l.!Bn . 17 -2532 UU'U 

lJlillilU'U vlB~1'U~BtJb'U~1 b'VWl1'U V!~BvlB~1'U~B~mtJ1'Umfl1';im~ e:i tJ1'U'U~bdrutl~'U ell n1 1311VfVflJ~1tJ Flexible 
, 'lJ 'lJ 'lJ , 

Closed - Ce l l Thermal Insulation 'IJUl?l~1~ml.11°i'J~i1m1l.IV1'U11~ue:itJn11 9.5 mm. (3/8 D1) bb~~lill?l 
' 

'U~nl';i(T rap) 1'Wmrulill?l~\?l~'l vl Btl1~'11n~V!~B1~1~';i~~'Ubb~~ 1~rfo 1 Vlbfl\?lfl11l.1~1tJ'lllJ1 Vf er'IJ1tJ~\?l~'l'IJ\?l~l.ltl1 
' 'U ' 

ti I IJ' I 

V1.:i bbtJ n1i11 nl'l1 bfl~ e:i.:iir'U 1 ~nl.lvb.JV11i 'Vl tJ1~ tJ n1V1'Ul?l 

6.3.1.3 n1';i~\?l~'lvlB~1';ivl1fl11:1Jb~'Ulil~~B'lb~'U1Vl'IJ'U1'U V!~B~'IU1flrl'Ul'l1ellf\1';i ~'J'U~ 

~1'U1rt';i'l~~1.:il'l1mm';i b-d'U m 'U nlbb'VM V!~eJ~'Ulil~~B'li1 tl ~e:in~BtJvlB (S leeve) ti'1tl~e:in~BtJviei~.:inr;l11~\?l~'I 

1 'W~'J'U~~\?) rl'U~l'U'U B n'IJ e:i.:i 1'11mm';ilil~ ~ B'IBl?l'1iB'll1'1';i~V!l1'1vlB~1';ivl1 f\11l.J b~'U rl'UU~ B n~B tJ vlB (Sleeve) 
' 

~1tJ1~1?ltJ1'1 V!~B1~1?l~'U~ bVitJ'U bvl 1~~Bl.l\9lmbl?i'IB~1'1b~tJ'U~BtJ vlB~1';ivl1fl11l.Jb~'U~B'l~\?lB~n'UBUmru';iB'!~'U , , 'lJ , 

B~l'l~'Urt'I vie:i~1';ivl1rt11l.lb~'U~1'Url1'1J b~'U~l?ln~'Ulil~~B'l~ 1 l.11';itl 1Vftl1il'U'Vlr;le:i~'U n ~'U1 tl~ Compressor 1~ 

~~mn 1 'W'VlflM111~'1JB'ln1';ivl1'11'U vlB~1';ivl1 f\11l.Jb~'U~ B'li1'1J'U1\?l~m'Vlm~ ~B 1Vlfl1fl11l.J~'U\~ln1'WviB1~ bfl'U 
' 

n11Fi1~v11e:iru'VlJllJfl'J'Ubbt.i'U (Saturated Temperature) bU~tJ'W1tlbn'Wn11 1.2 °c (2 °F) 'Vlm~tJ~fl11l.l~'I 
, 'lJ , 'lJ 

tJ-;j~lJ1ru 4 bl.Im 'llmvie:i ml.l bb'U1~'11il~~ei.:ii1 Oil Trap bu~1~vie:i~1';iv11m1l.lb~'U~1'U n1611b~'U~l?ln~'U1'Wmru~ 

Condensing Unit B~~1 n11 Fan - Coil Unit ~B'lvl1 Invert Loop Vivie:i~1';ivl1fl11:1Jb~'U~1'Url1611b~'U 

n~'U V!~B\9l1l.lfl1bb'U~tl1 ere.i~\9l 
'U 

6.3.1.4 vi ei~1';iv11ri11l.lb~'U~'l'Vll.ll?l ~B'l~l?l~'IB~'U 'U~tlmru';iB'l~'U (Support, Hanger) 

11?ltJ 1 .fftl';i~rl'U b'Vl~flell'U~'ln~?f 'Vl~B e:i~fa'LltJl.l~l?l1'11vim-if 1n'UeJU mru';iB'l~'UB~l'l~'Ufl'l 'Vl m~tJ~ 1~bfl'U 2.5 
'U ' ' 

bl.l\?ld V!~B b~'U 1Vlb~tJ'U~BtJ1 'W';i l 'l';iB'l~'U PVC~BBnbb 'U'Um 1 .ff ~1'Vlfovie:itl1 tJ1'1JB'lbfl~B'IU~'Uelln1131 
6.3.1.5 'Vl~'lnl';ib zjBl.ld~'U'UvlB~1';ivl1 f\11 lJ b ~'Ubb'111 Vlvl1 n1';i'Vl\?l~B'UV!1';iBtJ{1~1 tJrl1611 

1'W1\9l';iblil'U~m1 l.l ~'Utl';i~mru 17.5 nn . I m .611l.l . ~.:iHe:i~1.:iue:itJ 15 mVi bb'11~.:i'Vi'1m';il?ll?l bmm1l.l~'UBBn 
'U 

bb~ ~v111 VlbU'U~t1Jt1J1n1131~1 tJ~ l.l ~l?l~t1Jt1J1n1 131 (Vacuum Pump) 'i\l'Wi1ri11l.l~'U~1n11'lJ~';itJ1n1131U';i~mru 2 

nn/\9l ';i .611l.J. (29 D1 U';iB'Vl) B~l'lii'BtJ 30 'U1Vi bb'11~'1b~l.1~1';ivl1fl11:1Jb~'U 'Vl~B\911 l.l :l.J1\?ld~1'U'IJB'lere.J~\9l 
"' 'U 

2-9 



6.3.2 'a~'U'U 1 yj~1 

6.3.2.1 ~"U1CJ''il~~el\l~V1Vl1 bb~~~Vl~\leJUf1'HUb yj~1~1V11''Ubfl~eJ\ltJ1'umfl11"1 
" ' 

\?11m1tJ~~b8tJvitJ1~neiunT~~vi~\I bb~~~'LI ~ ~-<6'1blJ'Ll~m"ili11~n1V1'Llvi 111vitJm';j~VJ~\l~\IVl:uvi 1~:wimJi1'LI 
"Uel\lfl1';j 1 yj~1 

6.3.2.2 Magnetic Contactor 'W~ei:w Overload 1m-tii:..i~\?l.rlru6'1\?11:um\?l';i5j1'U"UeJ\IU'a~bVll"l 

1 VltJ 61Vl1'\im:W~fl1 tJ htJ Vl~el fl1tJ'U "U'U1Vl~B\l 1ll~1ff;)1 125 % "Uel\ln'a~ bb611 oti\11'Ub~:Wrl1~\I 
d.!I , (LI, 

6.3.2.3 611tJ 1 yj~1~\IVl:WVl 1 m -ti611tJVlel\I bbVl\IVl:WO'Ul'U ~1~1''UfflWJ1\?l bb61Vl\lbfl~el\IVl:w1tl ' '., 
:wein.11-2553 

6.3.2.3.1 611tJ1yj~1b~'U~eJtJ1mi'1ll1VI 300 v 70 °c PVC (Type - B - GRD 

(VAF - GRD) 

6.3.2.3.2 611tJ 1 yj~1~eitJviei Vl~el 1 'LI11\lb~'U611tJ 1 m-ti'1!l1vi 7 50 V 70 °c PVC 

Type - A (THW) IEC-01 

6.3.2.4 "U'U1V1611tJ 1 yj~1b:W'Llbfl~eJ\ltJ1'umml"l "U'Ll1V1611tJ1 yj~1"il~~eJ\lb lJ'U"U'LI1VJ~fom~bb61 

1~l1~1n-i1 125 % "UeJ\lm~bb611-ti'l 1'U b~:W~ (Full Load) bb~~"U'U1Vl~'U~Vl~1~vi1l1~1n11 4 \?11 .:w:w . 

6.3.2.5 "U'Ll1V1611tJ1yj~1~1V1fo:um\?lei1tJ1'um1:wb~1~vi~:w bb~~ Thermostat 1m-ti 

611tJ1yj~1"U'U1Vl~'U~Vl~1~VJ11J~1n'J1 1.5 m.:W:W . 611tJ1yj~1flel'UbVl';i~1m-ti611tJ~el'U'1l\1VJ 300 V 70 °C "U'U1Vl 

~'U~V1~1~vi11Jb~nn11 1.5 m.:w:w. 

6. 3 .2. 6 fl11~ Vl~\11~'U'U611 tJ ~'U~l bfl~eJ\ltJ1'u m fl11"1~ b lJ'U faVl~m 'LI fl1Tvl1\11'UU n~11JiJ 

m~bb611 yj~11Vl~~1'U"U'U1Vl"UeJ\1611tJ~'U1 Vlb lJ'U 1 U\?ll:W\?1111\1~ 1 bVltJ~elrl'UVI~ n611tJ~'U"Uel\lel1fl1';i mru11JiJVl~n 

611tJ~'U 1Vl~Vlvl1611tJ~'U1 Vlll 

~1-a1~~ 1 "U'Ll1V1"Um~1'l11~1V1fo~ei~\l~'Ll"UeJ\lbfl~ei\ltJ1'umml"l 

"U'Ll1VJ611tJ 1 yj~1'W~ei:w611tJ~'Ll (m .:w:w.) 611tJ~'U1-ti611m~tJl (THW) IEC-01 O'Ul'U~b~tll (\?1-;i .:W:W.) 

611tJ1yj~1 611tJ~'U "U'U1VJ611tJ~'U 

2.5 1.5 1.5 

4.0 2.5 2.5 

6.0 4.0 4.0 

6.3.2. 7 vlel~eltJ611tJ 1 yj~11 m -tii:..i~\?l.rlru6'1 ffi~1''UeJ'UlMbb61VJ\lbfl~el\IVl:lJ1tJ :wein. 770-2533 
' 

6.3.2.8 fl1-;ib~'U611tJ 1 yj~1 ~eJ\lb~'U~eltJ611tJ 1 yj~11 'Llviei EMT Vl~el IMC "U'U1Vlbb~~-<6'1'Ul'U 

611tJ 1 'Llvlel\?11:W\?11';i1\I~ 2 

00 



1 

\P11'a1'1~ 2 lil1'U1'U~\l~\9\'ll8\l?l1EJ1yjvh Type-A (THW) IEC-011'Uvl8~8EJ?l1EJ1yjvh 

~ 
liJ1'U1'U?l\l?l\9\'lJ8\l?l1EJ 1yjyh1'Uvl8~8EJ ?l1EJ1 yjyh 

'IJ , 

12.7 19 25 32 38 

) l/2 % 1 1 114 1 112 

1 6 10 18 31 45 

1.5 5 10 14 25 35 

2.5 3 5 9 16 22 

4 3 5 7 13 16 

6 . 2 4 5 10 14 

10 1 3 4 6 9 

6.3.2. 9 fl1'a~\9\l11B?l1EJ 1 yjvh 1 ~vhVini;lB-:il1iB?11EJ , ni;lB-:i?tiVJ-5 bvi11!'U ~1bbV1tl-:iViv11m'a 

~\9\l118?11EJ 1 yj~1~8\l8EJ l 'U~1 bb VIU\l~?l1lJ1'atlvl1fl1';il'l';iT'1?lffU Vl~861i8lJtl1'a\l 1~~1EJ 
'IJ , 

6.3.2.10 fl1'abzjBlJl1iB?11EJ1yj~1'lJ'U1\9\~'U~V1if1~\9\1:i.lbfi'U 10 l'l'a.lJll.1mi Wire Nut Vl~B 
Scott 

6.3.2.11 fl1'ab~'U?l1EJ 1 yj~1b.rr1lJml'lB1 Fan - Coil Unit Vl~B Condensing Unit 1 ~b~'U 

~8EJ?l1EJ1'U Flexible Conduit b\9\EJm'U~1'U'll8\l Condensing 1mi Flexible Conduit "1J'Ll\9\n'Utl1 (Rain Tight 

Conduit) ~f111lJEJ111:i.lbfi'U 1 blJm 

6.3.3 fl1'aV11~ 

1?1\9\Bumru~ b U'UbV1~n~-:iV1lJ\9\~B-:iV11~n'U?1'LllJ 2 .&'U bb~~~B-:iV11~b ~lJb~lJb~Bri11lJ?11EJ-:i1lJ 1 'U~1'U~il , , 

e.J~ m~Vl'U"il1 nm'a~\91~\l fl1'ab"il1~~8\l'll8\l81f11'a Vl~B~ ni;lB-:i 1~B\9\~lJviB ~'ll1EJ~8\lbb~\ll11Briru~ m'alJfl1'am1"il 
, 'IJ 

-r'U~?1\9\Vl'a1tJnB'U~1b 'Ll'Um'a bb~~"il~~mv11m'al'l mb\11-:i 1 ~B EJl 'U?tm-w~b ~m~lJ -w~BlJV11ffi ~?11EJ-:i1m ~'Ub~EJ1 ntJ 
, 'IJ 

~'lJB\l~B-:ioJ'U 1 ~1EJ 1'Umru~ile.J~m~VltJnrn1'U~'U11~~1b'Ll'Um'a bbri1'll1~B~1'UMn-wb~lJ 
6.3.4 fl1'aV1\9\?l8'U bb~~fl1';j~\llJ8'U'l1'U 

fl1'aV1\9\?18tJ 1 ~m~v11 b\9\EJfl1'am1"ili'\9\.rrB~~\111-:i 1 V11-:i~1'Ui1111m'am~tJtJu-rtJmm111~611A't1J b~'U 

rn1lJ~'U'lJB-:i?11'av11rn1lJb~'U,n1~-:i 1 yj~1m i'llB\llJB bl'1B1Vln~1, Bru'Vlnilm m1111 'U~B-:iufomm111, Bru'Vlnil 
, , 'U , cu 

· d ~ ~ c::t. .c:i.d 0 

81fl1l"!V188n"il1f1f18EJ'1btJ'U , 8flJ'VlfllJ81fl1131.fl1EJ'UeJf1 bb~~8flJ'VlfllJV188f1"il1f1 Condensina Unit , fl1'aV11\l1'U 
q 'U , 'U ~ 

'll8\l Thermostat bb~~?l1V1'11f1B'U 1 Vl'a~ \111-:i 1, Vl\9\?18'Ufl1'a 1 V1~'ll8\ltl1~-:i fl1'al'l'a1"il?IB'Ubb~~u-rtJu~mru~lJ 

b U'U~'U b\91 tJ ~'ll1EJ"il~~8'1~1 b 'Ll'U fl1'aV1\9\?IB'U ~-:i ni;l 11 b\91 EJi1~1 bb Vl'U'llB\l riru~ m'alJ fl1'al'l'a1 "il-r'U~?l \9\fn'Uf1lJ bb~~~-:i 
'IJ , , 

~' 



' .. 

trn.Jn1nubbtJUWel1j.JnT';im1"il11'lrhoLJ'm.rn~1-:i.,"il1nmd'Vll'l61eltJb~elb61'Uel~elflru~mdj.Jn1dm1 "i! fo~611'11'Llmd 
~ I ' 

' " 
~-:Jj.JeltJ'l1'Ubfl~el-:iLJ-ru m mP1'111'161191Vf 1CJ ~~elj.J bb 'UtJd1 CJ md bbrt~d1 CJ rt~ b ~ CJl'l"ll el-:ie.iri md'Vllil61eltJ ~~ elj.JVJ-:Jj.J eltJ 

' 

CAD) el ~ 1-:ii!elCJ 3 "ll\91 ~~elj.Jflilelmd 1off-:i1'Ubbrt~1 ufoLJd~n'Llm:im ~d61b"lfel1m~~elj.JtltJVli!-:i~meln611dbbrt~~-:i ' ~ 

j.Je:JtJ'l1'U 1 'Ll~1'U"llel'lri11off~1CJ1 'Llmd'Vllil61eltJ Gii-:id1j.J(),:ifi1 m~ bb611 vJVl1~1CJ~"ll1CJ"i!~l?i'el-:i blJ'U~-ru~l'l'lleltJ bel'l~-:ii'U 
~ ~ 

~~eljj -.ij'1i1v\'161~mnel11'Ll b~el'U :U ~foLJd~n'Ubbrt~btJelTI 'Vld~~Vi~ lil~el 1 ~odlilb"il'U 

6.3.S oLJeln1Vl'Ul'lfl11j.JlJrtel\91Jl CJ 1 'Lln1dvl1'11'U 

6.3.S.1 ~fo~1-:i~lil1bi'.l'Umd~l'l~'lb~CJ1nu-:i1'Ubzjelj.JV!~el-:i1'U~1-:i 1~v111~bnlilLJd~mCJ1 vJ l?i'mil 

elLJmi;1Hlel-:inmi''Um1CJ~1'UtJflflrt bbrt~~-ru~1-:il?i'el-:i-.ij'191 bl?l~CJj.Ji;),:i~u b ~~-:i 1 'UY1''U~LJnu~-:i1'U b ~el 11611V1fo~u 1 vJ1 'U 
, , 'ti ~ 

" ' .,. ,, 
b V11?161m'U~ mdrub Uel'll?l'U 

' 
6.3.S.2 md~l'l~'lbfl~el-:iLJ-rummPlmCJ 1 'U611i!n-:i1'U~1-:i1l?i'el-:ii1~1 ~11 u Vl~el ~m61~n LJn 

flrtj.Je:JLJ mru1 'U611i! n-:i1'U b-d'U bfl~e:J'lflelj.JVh bl?lel11~~v11-:i1'UV1~meln611db lJ'Ul?i''U 
' ' 

i1'Ubm 1 'Ll~1'U~"i1'1 b lJ'Ul?i' el-:i 1 off b~CJ-:ilil1bi'.l'Umd11'11~m"il~-:ie.iri m~'VltJ bbrt~b lJ'Umddum'U "i!~l?i'm"llelel~q]11?ln1d 

li\'1 b il'Ll md 11il., ~el~ A1u flj.J-:J1'U"ll e:i-:i ~1 CJ ~11-:i~1-:i ne:i'U mdli\'1 b il'Ll md bbrt~ilV11!1~LJd~611'U nuu Am mLJd~"i\'1 
I "' , 'ti , 

VlU1CJ'l1'U~1-:i 1 b~e:Jbb~'l'Vld1U bVl~ bb 'IA-:im1j.J 1l.J61~1il1n~-:in~11i!'U 

6.3.S.4 ~fo~1-:il?i'el-:i~l'l~-:il11mb611il'lzjel1m-:imd d~CJ~nmlil1bi'.l'Umd zjeltJflmm~ 
~ ' 

b~CJJoLJel'I Hu~nru'Vl1'1boLJ1bbrt~eleln 1 ~odl'lb"il'U 

6.4 f\ ru6lm~m.1::bu-w1 :: • 
6.4.1 bfl~el-:iLJ-rummP1"1l'U11il1l.Ji!elCJn11 60,000 UVJCJ Air Flowrate hJi!elCJf\l1 2,000 CFM 'll'Lllil 

~ 

Direct Expansion Fan Coil Unit n1Vl'Ulil1~b~eln1-ff Condensing Unit "1!Ulil1tJ~lilrtj.Jd~U1CJfl11j.J¥el'UbU1;'U 

~1'UtJ'U ~¥elj.J~\91~-:ielLJmruib~1CJrij.J / ~el-:i~bVi1'U / ~elvielrtj.J~bVifo (Grille) (\?J1j.Jv1''U~~lil~-:i"iJ~-:iVl~el • 
j.JVl11'Vl mG1 CJ n1Vl'U\91) 

6.4.2 ~-ru~1-:i"i!~l?i'el-:ilil1b i'.l'Umd~elvlelrtj.J~bVi1'U"il 1 n-del-:i~b Vi1'U~1()-:i~1 bfl~el-:i b~el 1j.J 1 ~mmPlu~nru 
~ 

lliltldelrn.LJ'1m 1 'Lld~uu~b Vi1'Urtj.Jf\GltJ 1~ bbrt~ 1'LltJ~b1ruv1''Uffil?i'V1G1-:imV1~elu~nru 11il I ~fo~1-:i:.v~l?i'el-:ilil1 b i'.l'Umd 

vl1elD mruflrtj.J~'J bfl~m~¥elj.J~j.JO'U1'U b ~el 1j.J l ~fl'J 1j.J~el'U"il1nVlGl'lfl1 m~'VltJ bfl~e:J'ILJ-ru e:J1 n1P1 llil Cll?ld'IV!~el \?J 1 j.J~ 
' . ' 



' ' 

6.4.3 ~~'U..()1.:i~1b 'Ll'Ufl1'j~Vl~·wfo.1'Ub 'lJ'jrnrn:i1rn'Uflm:::'U'UtlfoenrnPi1 V1li~1'UTU 1 'llvi 'j'Jl.Ji1.:irnd 
'\J '\J 'l 'l 

b~'U?11ci bl.J'U 1 ~-w1d:::'U'Utl~'UenrnP1~\l'Vl l.Jvi 1vici~.:im ~~fo..(}1 .:i b?l'Uel bb 'U'U fl1'j~Vl~\l'1~\l bb~:::d1m1:::bacivil'i1.:i 1 l'lel 
.., 

mu::: mdl.l fl1'jtl el'U~1 b 'Ll'U fl1 'j~Vl~\l 

6.4.4 ~~'U..()1.:itii'el.:i~1b'Ll'U fl1'j~vi~.:iviel~.:i~m~'U 1vim~1'Vl'UVl 1 ~~~'U..()1-:ielmm 'U'U'LJ'U1vi~1~1ci bb~:::rnd 
~ ~ 

~vi~.:i'j:::'lJ'Utl~'Uen rnPi~\l'Vll.!Vl 1vicimmm?l1'V1 bfl~mn~ 'Vl~el 1mm?11'V11 ~-W1w~rnn~1m m~'U 1 tJ b~'U 
rl1 fl'U fl1'jel el n bb 'U'U bb~::: ~Vl~\l 1vi ci~.:im ~~~'U ..()1-:i b?l'Uel bb 'U'U fl1'j~ Vl~\l'1 ~ \j bb~ :::'j1 Cl~::: bB CIVl 1'11.:i 11'1 elfl ru::: m'jl.J fl1'j 

tlel'U~1b 'Ll'Ufl1'j 

6.5 n1';i~'Utl';i::ti'U n1';i~bb"U1';i-!l~n~1u":::m';i6dm.1bb6ll~ 
'U • 

~~tJ..(}1.:itii'el.:i~tJ'\.J'j:::n'Ubfl~el.:itl~tJenrnPi~~ell.leltlmrutb:::neltJl'!1.:i .,bll'Unm 2 tJ i!rni'vi'11n1:u~ 
~ ' I 

fl ru::: mdl.l fl1'jm1'1~'U~?I vi 1~~'j1'1 ~rn~ citJ~el ci bb'11~~ell.l ..ijvi~.:i bel n?11d fl1'jfo'\.J d::: n'U fl ell.I b ~dm 61m1 s tJ 1vi ciii • 
rnwff 1~'j1'1?1eltJVl bb~tJ1'j\l~n~1'j:::tJtJ'Vln ., 2 b~el'U 1 'Ud::: ci::: nmrn'j~tJ'\.J'j:::n'Ubfl~el.:itl~tJenrnPi ~'LJ1citii'el.:i 

'U " " I 'U 

..ij~vl1'j1 Cl\l1'Ut:.J ~ fl1'jm1 '11 vitl~m ru?l1'jvl1fl11l.J b~'U' fl1d~dd '1?1el'lJ'j:::'lJ'U 1 ~-W1 bb~:::v11 fl11l.J?l:::envieltl mru • 
1'11.:i11~bbtl bb~'Umel.:ienrnPi mviJ1~.:i vieltl1~\l 6/lVl Condensing Unit bb~::: Fan Coil Unit ~~ell.l..ijvi~.:i 
'j1 ci.:i1'Ut:.J~ fl1'j~ 'j1'1?1el'U bb~::: fl1'jVl bb~tJ1'j .:i~n~11 ~ bbtl ~1 bb 'Vl 'U~'V11\l l.l 'Vl11 'Vl m~ CJl.lel tJ 'Vlm ci'Vln fl#.:i 1vi ci 1ll~vi 

~ . , 
~11-ff~1ci 1vi ., ~.:ii'U 1viciV11n~tJ11eltlmru~1'U1vi~1'UV1~.:i"111dvi b~ciV11ciV1~mnvirn1l.l~vitln~el~1.:iV1~.:iel~1.:i 1vi 

I ' ' 

b ~el\l'11f1fl1'j1.ff .:i1'U 1 ~~fo..(}1.:i~'U~1 b 'Ll'Ufl1'jbbm 'LJ bb~:::/'Vl~el b tl~ Cl'U 1'Vllimci1 'U'j:::CJ:::b1~1 1 1'Ub~el 1m.ff.:i1'U1~ 
~ 

tln~ 1vici 1ll~vi~11 .ff ~1ci bbl'iel~1.:i 1vi 1'LI"li1.:id:::ci:::b1m'Vel\lfl1'jfo'\.J'j:::n'Ud 

l9i'1ei£i 1.:i ';i1fl~Vbfl~eN , 1i;i~bb":::mJn';iW~rlTVi'U~ 1 m if • • 
EQUIPMENTS PROVED MANUFACTURER 

PIPE, DUCT INSULATION AEROFLEX 

ELECTEICAL WIRE BAKOK CABLE, PHELPS DODGE, THAI YAZAKI 

CONDUIT PANASONIC, MARUICHI, MATSUSHITA, RSI 

LOAD CENTER G.E , WESTINGHOUSE , ITE , FEDERAL , SCHNEIDER , SIEMENS , ABB 

CIRCUIT BREAKER G.E , WESTINGHOUSE , ITE, FEDERAL , SCHNEIDER , SIEMENS, ABB 

FUSE&MAGNETIC G.E, MERLIN GERIN, SIEMENS, TELEMECANIQUE, SCHNEIDER , 

CONT ATOR FEDERAL 

0~ 



. ' ,. 

..:11~..:IT\J - ..:11~b~'\J 

v11btl'Umd1~bb~1b?l~:umCJ1'U 120i''LI1\11mbU\l\l1\11\l1'U - \l1\11b~'Ubll'U~\l.Q 
..:i1~~ 1 1\lb~'U~BCJ'1~ 30 ~1CJ1~b~8~-r'lJ~1\l1~v11btl'Uf11Wv'l~1.Qbb~1b?l~WnCJ1'Ud~CJ~bdm 60 l'U 'U''U~\11:U1n 

" ' v 

l'Ub~lJVh\l1'U\111lJ~t1jt1J1~\l\j 
v 

1.1 \l1'U~8'18'U 

1.2 \l1'U~1b~\111'U \l1'Ui;.J'U'\l bb'1~\l1'U~'U 

1.3 \l1'U1~~1 

1.4 \l1'U61i8lJbb61Jl!th~\?lbb'1~Vl1J1~1\l 
" 

1.5 \l1'Ud~'U'U'l.H'U81f11~ 

1.6 bn'Ul?l\11 mJmcl bb'1~v11fl11ll?l~m\11~'U~611'U1.l-ruud\l\l1\11~ 1 1 ~bb~1b?l~:unB'LI6"1\lllB'U\l1'U 
' ' ' 

1. 7 bn'U\l1'U~'U 1611'U~b '\11~8 bb'1~~flru~ mdlJ f11d\?ld'dlilf11d~1\lbb~\l 1~bbm'U1 ~bb~'d b?l~:Ufld'Utl'd'U?llJ\jdtU 

\?l 1ll~t1Jt1J1 

..:i1~~ 2 1\lb~'U~BCJ'1~ 70 ~1CJ1~b~B~-r'lJ~1\l1~v11btl'Uf11dbV1~1dbb~1b?l~wnCJ1'Ud~CJ~nm 90 i''LI 'LI'LJ~\11:u 1n 
" ' v 

CV .c.:;i,, 0 CV CV.c:il 

'd'Ub dlJV11\l1'U (?) 1lJ?l 11! t1j1\11\l'U 

2 .1 \l1mHrnh\l~B\lJ1LJ~nru~B\lb\?l~CJmh~"tllJ 
' ' ., 

2.2 \l1'Ud~'lJ'lJ.f11~bb'1~b~CJ\l~\l'\lllJ\11 

2.3bnLJ1?i\11 mJmcl bb'1~v11fl11lJ?i~m~~'U~611mJ-rrnJd\l'11\11~ 21 ~bb~1 b?l ~:unB'U61\llJB'U\l1'U 
' ' ' 

2.4bnrn1'U~'U 1611'U~b'\ll~mb'1~~flru~mdlJf11d\?ld1:umd~1\lbb~\l 1~bbm'U1 ~bb~1 b?l~:ufld'Utl1'U?il!\Jdcl 

\?l1lJ~qjqj1 

J tt 
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l •• 

2 2' 3 3' 4 5 7 8 9 

64100 

3.00 .00 7.0 3.00 4.00 4.00 4.00 4.00 

..;'ti~«i.i;uu 1 4 

10 11 12 13 14 15 16 
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