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V1u12 ~..:i 19 

i. F111:ub uua.11 

h..:i'l"Jtn'U1~'<ilel:U'VleN bU'Wb'HV'ltn'U1~vi'1hJ'll'W1VI 210 b~tJ\I bUV!b~'U~f111'<il~\I 280 b~tJ\I i;rn..111t1 

1 ~'U~m1vi bb~-rfl~1-bb 'U'U bU'l"J1~'Vl fl{;'f1'lJ1 b U'W 11..:i'l"J tJ1'U1~ bbil~1 E1~-rrn1..:i~ el VI bb~~ll1tJ'<il1fl11..:i~ t11'U1~'ll:W'll'Wa1tJ1~'llel\I 
'U . q 'U 'U. 'I· 

~\1Vl1~b :iitJ\lb Vliibb~~~\1Vl1VI bfl~ b~ tJ\I btlV!'U~f111-rfl~1'1"JtJ1'U1~ b 'W1~~'U'Vl~ tJfliJ n'Urimm'Vl1\lf111bb'l"J'VltJb ~'U~f111n 
' " ' bb'vrntlbu'l"J1~vi1..:i1'11:w Server Plan vii;rflV!fl{;'f1'lJ1vl1Vl'!J1~-r'Um1-rfl~1~thtJ~nm1:wsa'usil'el'W -r'U~lJ'JtJ~~\l~el~1'<il1fl . " " 

11..:i'l"J tJ1'U1~'ll:U'll'W1 'Ub'lll'l bfl~el~1tJ'U~fl11~1ii(;'f1:w11t11 ~fl11-rfl~11~vimU'Wl3f'Wtl-r'U~\l~el1 'Ub'lll'l b:iitJ..:i1 viiim tJb~ . " 
"il1m'W 6 eJ'1bflel tl1~flel'U~1tJ eJ'1bflelel:WneltJ vielm~1 bbilbb~:w ~el~ V1eltJV1'6imb~~b'lll'l1eltJ~el1~vi11..:i~..:ivi1~ eJ'1bflel 

b1 tJ\IVl'Wel\l'Giel..:i eJ'1bflel1J1'U1rl..:i ~..:ivi1vi~1'1"J'W eJ'1 bflelbbila~ b~tJ\I bb~~eJ'1 bflel'll'Wm:u b 'lll'l~\IVl1vi bbaJ rlel\l{;'fel'W 
' " . 

Viel ~tl'J tJVlii'fl h..:i'l"J tn'U1~'<ilel:W'Vl el\liJ b~ tJ\1-r'U ~lJ'J tJVliJ flel1 tJ1fl11:W bb~~ Pl~ tJfl11:W "il1'WTU 10 b~ tJ\I 
" " . 

'<il1fl~el:u~ 1~'U~fl11e.Ju1tJviii'fl1 'Wu 2564 - 2565 cr..:ii'.ie.Ju1tJ~"il1b ll'W~el..:i1oifb~tJ..:i~el..:i 1cu b~:w ~..:it!'W h..:i'l"Jt11'U1~ 
'IJ 'U 'U . 

'<ilel:WVlel\l~\11~~hb'Ll'Wfl11btlviviel~lJ1tJV1ii'flPi'~tJm1:ub~:w "il1'W1'W 6 b~tJ\lb~:w ~'W~mri111~1li11 .ff'W 2 h..:i'l"Jt11u1~ 
" 

'<ilel:WV!el\I 

2. 1\;}fltl';i::a~f'i' • 

b~elv\'1m1LJfotl1..:iV1el~lJ1tJV1ii'flPi'~tJm1:w mri111~1'011 .ff'W 2 h..:i'l"Jtn'U1~'<ilel:WV!el\I 1~tJiJ1~'U'U . " 
b~:wmml3f, 1~LJ1tJmml311 ~el~b 'Wbflrusvi:w1m~1'W ASH RAE 52.1 ~..:i1~LJ'Utl-r'Umf11l3fbb~~1~u1tJmml3f 1vitJ~el\l~el~ 
bU'W POSITIVE At 6 ACH 

~... 21d ., 
3. flfl.!J;l:U'lJ\;l"lleJ~NtJ'U"lleJbJ;l'UeJ . ... 

1. i'.im1:w(;'f1:w11t11'11:Wfl~V1mtJ 

2. 1ilbll'W~riri~i;;':w~~mtJ 

3. 1iiel~1~vi11..:ib~fln'<ilm1 
" 

4. 1ii b U'W'U ri ri ~zj\lel ~1~V1~1..:i fl m~fo m1~'W~el b(;'f'WelVl~elv\' 1~ru ru1 nLJvii.h tJ\11'W'llel\l-rf011 
q 'U 'U Ql•QI ~ 

i1ri 111 b tiel..:i lil1flbuii~~1ii~1'W bflrusvi m1tl 1~ bil'W~~ m1tl nu~..:i1'W'llel..:i ~tl1~ flel'U m1 l'l1m~ bu tJ'U~-rfO:w'W 1'1~11 m1 
'U dJ '\J c:(3 

m~vi11..:i m1rii;r\I n1viii vi l'l1:w~tl1~ m 13f b~ tJ bb 'l"J 11 ii1~'U'U bri~el~1tJa11(;'f'WbVI13f'll el\! m:wu ty:iifl m\I 

flfl.!::fli';i:Uf11'HhVl'L!Vi';i1fl1flil1~ 

(.,zja) ........ ~. U;"01'1Jn»"m; 

('W1meldlvitl b~tJ:W'Vlel\IB'W'V11) / 

c .. zja) .............. ~ ................. """"°' (o,.ilaL. ........... ~ ............................... """"" 
('U1tJ15 vi1~m1:wru) ('U1tJa1b'll~i& 'IJ'll'U~m) 

. 'I ~ 'I 'I 



V1-W13n..:i19 

1 1~ .:J d 1"1 OJ .ci1 d v~ 1v v .::ii d.1'-'«l 5. ii b iJ 'LIU fl fl 'G'l 61l .:J ti f11 ~ U 'll el 'J 'LIU ru 'll 11 tJ 'll el t:-J Vl .:! .:! 1 'U bb 'G'l ~ \91 bb "'il .:! b 'J ti 'LI 'll el VI b U 'LI 
, 'U 'I QJ 'U 

~~ .:!.:!1'U'Ve:J.:!Vl1..h ti.:! 1 'U'll el.:i-r:o 1 'LI-a~uu bfl~el-ci1tJG'l11G'l'UbVl13f 'll el.:! mii uru:iinm.:i zj.:i 11iifi.:iil ~u fl fl 'G'l~ ~~.:!.:!1'U b lJ 'LIVl'U61'J 'LI 
'U d.!I fU , 'U , 

~'<il'\9lm1 m1iim1~'<il'\9lm1 ~u~V111 ~iieJ'1'LITil1'Lim1~1bilm1'LI1'Lin"'ilm1'llel.:iil~uflfl'G'ltT'LI~1t1 
'U 'U 'U 'U 'i 

6. iifl ruG'liiu~ bb'G'l~ hJiii;r n~ru~ ~el.:1Vl1ii 1'113.J~ fl ru~ m1iim1'U 1t1u1 ti m-a'<il' \91~el'<il'\91 ~1.:i bb'G'l ~ m-a • 
U~V11TWG'l\91n1fl-r:on1V1'U\911'U11'lln"'il"'il1'UbUf1~1 

' - . 
7. bll'UUflfl'G'l611i1\911V1~elil~uflfl'G'l~iiel1:ii~-ru~1.:i.:11'U~t11~m\9111mab~nvi1eliln61~.:in~11 

• • 'U 

s. 1~ b ll'LI~iit:-i'G'ltJ-a~ 1t1'lltl~1ii n'Unu ~~'LI-if el bG'l'Uel11 tl~'U~ b-if 1 ~'LI-if el bG'l'Uel 1 vr bbn'<il'.:iVl1\91b:Uti.:i1 VI~ 
'U 'U 

ru 1''Ut11~ml3ft11~m\9111f11a b~ nvi-aelil n61 Vl~el 1~ bll'LI~m~vi'1m1eY'Ub ll'Um-a-LJ \91'll'J1.:Jf111bb ~.:JoLJ'Uel~1.:iblJ'U611ii b 'Ufl11 
' 'U 

.:::t.~ ~~~J' 
tJ1~m\9111A1elb'G'lf1Vl1el'Uf1G'lfl1.:J'U 

9. 1~ b ll'Urn~-ru beln~vi~Vl~elfl11iif1i1n'U zj.:iel1"'iJtJn bG'l61~ t1eli1~'U\3f1'G'l 1 vi ti b1''Ubb~1':ou1'G'l'llel.:i 
'U , 6.J d.!I 

~~'Uoif e:JbG'l'Uel 1~iir11i.:i 1 VIG'l'G'l~ belf1~Vl~bb'G'l~fl'J13.Jfliltl'Ub 6ll'U11tT'U 
'U • 

10. ~~'UoDelbG'l'Uel~el.:ii°1t:-i'G'l.:11'UnelG'l{1.:itJ1~b.nvib~mn'Linrn1'U~t11~m\9111fl1{)1.:inelG'l~1.:i1m.:ib~'LI 
1~U'eltin11 450,000 u1vi (~bbG'l'UVl1V1~'Uu1viiJ1'U) bb'G'l~ b U'Ut:-i'G'l.:11'U~ b ll'Lil°i~ruru11\91t11'11.:inuV11..l1 t1.:i1'U'llel.:1-r:oV1~el 

'U QJQJ d.!I 

V11..l'Jt1.:11'Ubelf1'll'Um 1.:l~Cl1U1'G'l"'ilel3.JVlel.:J b zjel~el 
11. ~~'Uoife:JbG'l'Uel~bG'l'UeJ11fl1 b 'U1UbbUU'lleJ.:I "fl"'ilfl11~'Jilfl1" ~a.:iiiflruG'liioJ~ ~.:i-d' 

'U 'U • 

mru~-ilal'ln'G'l.:ii n1Vl'LI\911 Vl~b-il1~1ii11t11\9111t1V1U.:ib ll'LI~b-il1~1iiri1V1i;rn -ilal'ln'G'l.:i i "'il~~a.:i 'U . 'U . 

ii n1Vl'U\91~\9161'J'UVIU1~ bb'G'l~m1ii-ru ~\91'llelU 1 'Utl~ii1 ru.:J1'U ~.:J'llel.:J Vl~elil'G'JA11'113.J~ru W1'llel.:J~ b-il1~'Jilfl1Vl~nm nn11 
511 iJ I ..:J . 'U <II IV 'U 

m 'll111m1t1a'UV1 m1 ti 
'U • 

mru~-ilal'ln'G'l.:ii n1Vl'U\91bVI~boif1~1iif1111t1b\9111t1V1U.:ibll'LI~boif1~1iif11V1~ n n"'ilm1~1iif11tT'U 
'U 'U 

~m1-tlt:-i'G'l.:i1'U'lla.:i~b-il1~1iif11V1~m1t1b~mbll'Ut:-i'G'l.:i1'U'llel.:in"'ilm1~1iif11~~'LI-ilabG'l'Ua 
mru~-ilell'lf1'G'l.:Ji n1Vl'U\91bVI~b-il1~'Jilfl111tl1m1t1V1U.:1bll'U~ b-il1~'J3.JA1VI~ n ~ b-il1~'Jilfl1VI~ n 

. 'U 'U 'U 

"'il~~a.:ibll'LI~t11~nelum1~~'LIV1~but1'UHnumiiuru:Unm.:iV1~a~n1~ 
'U v 

Gi1V1-ru-LJ'al'ln'G'l.:1 i ~~1~ n1Vl'LI\911 VI~ boif 1~1iif1111t11\91bU'U~ boif 1~1iif11V1~ n ~ boif 1~1iif11vi m1t1 
'U 'U 'U , 

"'il~~el.:Ji°1fl ruG'liJU1Jfl1UtJ'J'Ul'l13.J b~el'U 1 'll~ n1Vl'U\9111l 'Ubelf1G'l11b 'liru'll'J'U 
• v 

12. ~~'Uoif mG'l'Ua ~eJ.:J'G'l.:JVl~ bu ti'LI1 'U-a~uu'<il' \91~a'<il' \91~1.:J m fl-r:o~'JtJBb~f1Vl1eliln61 (Electronic 
'U -

Government Procurement : e - GP) 'lla.:imiioJty:Unm.:i 

FIW~ff:i13.Jf111n1'Vi'U\9111Fl1f1~1-:I 

(••~a) ........... ~•011m»""" 
('U1meln1vi~ b~tiiivima'Uvi{) ,-

(••~•) .............. ~ ................. """"" (o<~a) .............. J. ... ~ ................ """m' 
('U1ti15 Vl'J'G'le:J113.JtU) ('U1tJG'l1b'll~~ 'U'llU~U1) 

'I dJl 'I 'I 



.. .,..,j,Jf,,.., 
~. ':i1t:1~::beit:1~wa~vr<i1::6lfei'Vl':ie:J"il1.:i . . 

4.1 .:i1'U61tnu1?1t:1m':i:w 

4.1.1. .:J1'U~tl'.:i 4.1.2 . .:J1'U'lh~~ 

4.2 .:i1'U1~'U'Utl-r'Um ml"l, 1~'\J1CJmml"lbb!;'I~ b~:wm ml"l 

4.2.1. vl1fl11~~~.:itl-r'Utl1-!!1~'\J'U1~'\J1CJ€l1fl11"1tl!;'l8~b ~a 1VlbU'U1 tll?l1:W1tlbb 'U'U . , . cu 

4.2.2. vi'1m1~~~.:it1-r'Ut1~.:i1~'\Jrn~:wmml"ltl!;'ta ~ b ~a 1Vfbu'U1 ti l?l1:w~t1 bb 'U'U . 

4.2.3. m1t1-rrnbl?l.:i bb'1~'V1~1.'fa'U1~'U'U 

4.2.4. oLJ'anTt.~'U~ 1~'\J'U~-!!!;'l:Wbb'1~atlmru • 
4.2.5 1~'\J'U~.:i!;'l:wbb!;'l~atlmru • 
4.2.6 m1Vf:wu'U1'Ufl1CJ'Uanv1a!;'l:w • 
4.2. 7. fl11bb'1J1'Ug~vl8'1:W 

4.2.8. DAMPER 

4.2.9. 1'6119Jvl8'1:W 

4.2.10. Vl1!1fl1f)!;'l:W 

4.2.11. Q'U1'UVl:Wvl8'1:W ( Duct Insulation ) 
' 

4.3 .:i1'U1~'U'U1V'lvh 

4.1. .:11'Uamtl~mm1:w 

4.3.1 oU8rl1Vl'U~'*11 ti 
4.3.2 1~'\J'Ubb 1-!l~'U1 °V'l~1bb'1~1Vf6'1 

4.3.3 m1\?la'1.:i~'U 

4.3.4 v1a~a1:16'11CJ1V'J~1 

4.3.5 n-~a.:i\?lamCJ 
v ~ ~ ~ 

4.3.6 ~6'1TV16ll'U81~ 

4.3. 7 1~'\J'U6'11?l1{'Vlbb!;'I~ Circuit Breaker '1Ja.:i:wm1?1a{ 

VltJ14~-!!19 

-!11'U6'1tl1Dl?lCJf1':i1:W 1 Vl~'<il11fl!11?l1:W1tl bb'U'Ubb'1~11CJfl11b U'UV!Gln Vl1nbb'U'Un'Utl~inru.:i1'U 1~1?l1-!ln'U 1 vrg~~a 
" 

1tl bb 'U'U b U'U6111°lru ~-r'U~1.:i'<il~mhTeJ'1.:i 1 Vf-W''U1i11n1°111:w-r'U ~~'lla'U 1~1~ " ., " 

flW~n11:Wn1':ifl1'Vl'U~':i1fl1fl~1.:I 

(O•~a) ........... ¢tJ,OD1tJ0'1"n1' 

C••~al ............. ~ .......... (~~~-·:::::1~
8

""~•:::::: ............ i.~ ................ "'~"1' 
('U1CJ15 V11'1m1:wru) ('U1CJ1.'f1b'll'l!f~ 'U'll'U'l!f'U1) 

, 63 , , 



V11J1 5 ~'119 

lr., 
4.1.1 .:J1'UN'U.:J 

i:.itl'.:i (N1) bU'UNu.:im 2 ~1'U 'VlcU1-'Vli;l'~ • 
oTI'W1fl';i.:Jbfl~1~'11.:ib'U1B81.:iV1'W1 ';i€l.:J-r'Ubb~'W m.n{VJ'UB{\ilVl'W1 10.0mm u1'U';i€lt.1~e:i~1t.1 Wall Putty V11~ 

,; 

~.:i 2 ~1'W 

i:.itl'.:i (N2) bll'lmtl'.:im ~1'\Jb~t.11 • 
oTI'W1fl';i.:Jbfl~1~'11.:ib'U1B81.:iV1'U1 ';i€l.:J-r'Ubb~'W ~u.n{wue:i{lilVl'W1 10.0 mm u1'U';i€lt.1~e:i~1t.1 Wall Putty m~ 

NU.:J (N3) 

b U'W~'li'.:i 1m.:ie:if!fa ilm.i m:::'<ilm~l.I bb~'W 
'\J 

4.1.2 .:J1'1J't.h:::~ 

n.) ·1.h:::l'!'U1'1J 01 'lh:::l'l'U1'WbUlil1~bVh 1.:inue:if!i'.ibilt.1l.lii"liflt.11.:J';i€l'U 3 ~1'W ~1'W~1.:J'1JB.:J'U1'Wii~1.:i Drop 
'IJ '\J '\J 

Seal bv-l-;il.l'\.J';i:::l'lbU'WBflilbilt.1l.I ~1'W'U'Wm:::'<ilm~m161 ~1'W~1.:JbU'Wbb~'Wfl1ilb'WV1 
'\J '\J 

'1J'W1\il'U1'W W900 x H2050 bU'W61lil\ilU€l.:Jtl'W€l1f11131~1 
e:i'\.Jmru'\.J';i:::ne:i'U - 1-ilf1eJ'V'l"llillil~.:if11.:i bbfl:::nrubb'<il'V'l-re:il.li1e:i~u Stainless 

'I . 'i ~ 

"ll.) 'VlcU1~1.:J w 
~\il~.:im:::'<ilm~m16'1Vl'W1 6.0 mm 'V'l-re:il.lf1'1bV1 Vl\ilbbV1'W"lle:i.:i'U1mn~\il 

4.2 .:J1'1J';i:::'U'U';i:::'U1t.leJ1n1Pltb~:::b~aJel1n1A 

4.2.1. .:J1'1J';i:::'U'U'a:::'U1t.1ei1mA Housing Exhaust Fan Unit (HEFU) 'lh:::neiu~1t.1 

bfll~ei.:i-a:::u1t.1ei1mAtl~eJ\ilb~eJ Housing Exhaust Fan Unit (HEFU01) 

bfl~€l.:J';i:::'LJ1t.1mml31'l.Jf!B\ilb~€l ~1bf1~€l.:JbU'W~'li'.:i 2 ~'W (Double Skin) fl'J1l.IVl'W11~tie:it.1ffJ1 25 l.l.l.I. ~\il~.:J 
'U'W 1m.:ie:if!fa ilt1l.I ii"lle:i.:i bulil 1m~tie:i t1 n11 2 "lle:i.:i mt.11 'Wl'l'\.J';i:::ne:i'U ~1 t.1 

'\J '\J 

- HEPA FILTER EFF . > 99.95 % 0.3 µM '1J'W1\il 24" x 24" x 6" 

- MEDIUM FILTER EFF 90 - 95 % '1J'U1\il 24" x 24" x 4" 

- ~\ilfll.l~\il€l1f1113161l'Lllil Centrifugal Fan Forward Curve Static Pressure >LS ln.Wg 

Max. Flow Rate > l'l1l.l';iUbb'U'U 
- '\J 

- Vlf!B\il UVC 254 nm '1J'U1\il 18watt 1i11m'U 2 Vlf!B\il 

. fllru:::m-aa.im-an1111'1J\il-a1mn~1.:i 

(••~a) ........... ~'""'\J""""" r . 

(••~a) ............. ~ ......... '~~-"_'::::~,:"""~·:::::: ............ k.~ .......... """"" 
('U1t.115 Vl1f\€l1';il.ltU) ('U1CJ6'l';ib61l'l3~ 'U61l'U'l3'U1) 

'i dJI 'I q 



4.2.2 . .:!1'U~~U'Ub~a.!B1fl1ft Housing Fresh Air Fan Unit (HFFU) 'll':i~flBU~'U.1 

bfl~B.:!b~a.!B1fl1fl'll~B~b~B Housing Fresh Air Fan Unit (HFFU01-02) 

V1u16~-:i19 

bfl~ei.:i b~:ue:nm1"1'll~eil?l b ~ei61l'Ll1?1~1?1eiru'V!.nii ~1 bfl~ei.:i b tlu~'\J.:i 2 .ff'U (Double Skin) fl11:UV!'Ll11frum.in11 
' 'U 

25 :u.:u. ~~~'1'U'Llbfl':i'1eJ~iib'l.iEJ:u ii-tlei.:ibtJ1?11~:Wi:ieiE.Jn11 2 -tlei.:i mEJ1'Ll~'ll1~nei'U~1EJ 
'U 'U 

- PRE FILTER EFF: 30-35% (G4) "ll'l..!11?1 24" x 24" x2" 

- CARBON FILTER mei.:in~'U "ll'l..11~ 24" x 24" x4" 

- MEDIUM FILTER EFF 90 - 95 % (FS) "ll'l..111?1 24" x 24" x 4" 

- EVAP COIL CAPACl1Y 36000BTU/HR 

- ~~~:U~l?leJ1fl113161l'Lll?l Centrifugal Fan Forward Curve Static Pressure > 1.5 ln.Wg 

"ll) "q~ Condensing Unit(CDU/HFFU-01,02) "ll'U1~1:WiJeiE.Jn11 36000BTU/HR 

4.2.3. fl1':i'\.J~Ubb~.:!bb~::'VJ~aBU':i::UU 
C2.I .11::::J.:::~. ~ v . V ~ ~ ~ J: V Vcv ii V o 

Vi~'1"il1fl'Vl ~\?l ~'1'WU'U'l.J ':i'Ue:J1 fl1131bb~ ~':i~'U1 EJ eJ1 fl1131 'l"J ':ieJ:U'Vl'I b~'UW'U'U b61':i"il61'U bb~1 ~':i'U"il1'1"il~ ~eJ'1'Vl1 fl1 ':i 
'U . 

'll~'U bb~'I bb~~'Vll?l61eJ'U':i~'UU~.:i fWh1b ~ei 1 Vlbiil?l'll':i~~'Vl5m'W bb~~'Liei.:in'U fl11~1?1 b ~eJ'Vl1'1€l1fl1131b~ ~1:Ufl11:U ~ei.:i fl1':i · 11?1EJ · 

m1'll-r'U bb~.:i bb~~'Vl1?161eJ'U':i~'U'U"il~~ei.:i'll~'U1i ~1:u b~eJ'U 1 "ll~.:i-d 
1. 11?leJ~':i1fl1':ib'Vi~"lleJ'1~:U1m~~1:Url1Vi'U~ 12 ACH 

- 2. 1~bb':i'1~'U PRESSURE 

4.2.4. -li'ein1V1u~ ':i::uua.:i~a.ibb~::~'lJmru 

-Uein1V1u~~11 'l1 

1. v1ei~:u 1~EJ~11 'll'll1~nei'U~'Ll"il1mb~m Vi~ n-q'll6".:in~~nfl11:u'V!m 15m1'll1~nei'U bb~~m':i~~~.:i ~1:u~1~LJ 11 

1 mb 'U'Ubb~~11EJ~~ bBEJ1?16'11'U1~~1:W1~1~'U11l 'Llbb 'U'U'Vi~ei1 'U11EJ~~bBEJl?l"il~~ei.:ibiJ'Ll1 'llm:u~1~1~1'U"lleJ'1 SMACNA ' ~ 

bb~~/Vi~eJ ASHRAE STANDARD 

2. 1 vr~11"il"ll'Ll1~ bb~~ bb 'U1'Vl1.:im1b~'Uv1ei~:u 1 Vf61ei~A~mn'U.:i1'U~1?1 ~.:i1'Ll1~'ll'U5'Ll1 bb~~"il~~ei.:ivhm1bbm "ll 
b~mn~uty'V!1-LJ'~bb~.:i 

3. -Dei 1fi'.:i.:iei~ei.:ib D'Ubb'U'U Full Radius bb~~iJ~131iJm1:u 1fi'.:i~nm.:iv1ei 1:WiJeiE.Jn11 1.5 b v11"llei.:im1:un1'1.:iv1ei 

~:u t111:W611m1tiv111~b~eJ'1"il1fl61111'U~~l?l~'1'<il1n1?11 Vib-lionei.:imXrnnn (Mitre Bend) iJ Turning Vane onei bA'1"lleJ'1vleJ 

~:un~:u (Round Duct) m"il1-li Round Flexible Duct "ll'U1~b~mn'Ubb'Vl'Ufl'Ub~ 

4. v1ei~:u~b'Vi~EJ:u~iJ~1'U1Vlru6'11?1bn'Lln11 300 ii~~b:U~':i (12 '11) "il~~ei.:iv11 Cross- Break bb~~'Vlfl'Vl1'1bbE.Jfl 
"' ' I - . V ~ ~ ~ . 

"lleJ'l'VleJ~:U (BRANCH DUCT) "il~~ei.:i~~~.:i SPLITIER DAMPER Vi':ieJ OPPOSED BLADE VOLUME DAMPER ru 

"ill?lbbE.JflvleJ 
' 

d' .d ~ d') 
EJ beJEJ:U'VleJ'leJ'U'Vl':i 

C••~e) .............. ~ .................. """m' C••~o) ................ ~ .................... """m' 
('U1EJ15 Vid~eJ1':i:UtU) ('U1EJ61':ib61l~~ 'U61l'U~'U1) 

'i o.a , , 



VIU17~..:i19 

5. vle:iaii~"iltb~'W'Vlta~1'W~'WVl~e:in1bb'W..:J~e:i..:iii-;i..:in-u (Duct Sleeve) vi'1~-rn1m~11~~~h'JV1~eJ~1?11 'V'l bb~ 
. ' ' 

1~anmiJV1°!!1.n1'1..:i b vl1nurn1&JV1'W1~'Wtl1 bb 'W..:J bbate:i1?161ie:i..:i-J1..:i~1t116'1!?1'Vl'W'Vl1'W1 'V'l'W{e:im~..:iiime:iutl1?1~..:iae:i-:i~1'W 
' ' ' 

6. v\e:iaii~1~1~Vf ii o 'W1'Wbba ttJ11 n n bbna1t1~1~e:i-:i'Vl1~mii11 t1at b~ t11?11 'WV1ii1 !?1 m1'Vl1~lleN n'W m1i:.J n~e:i'W 
' :;J ' ... "" bbat1V16'16'1 

7. vle:iaii~~e:inui1?1a&Jbbatbfl~e:i-:itJfommP! ~e:i-:i1-tl-ile:i~e:iae:i'W (Flexible Duct Connection) vi'1~1t11'6'11?1 
' 

Fiber Glass Cloth bfl~e:iu~1t1 Neoprene a1m1~n'Wtl11~ fl11&Jtl11'lJeJ'l61i1-:i-ile:i~e:iae:i'WtJ1tiiiru 15 b6ll'W~b&J~1 
(6 '61) 

8. 1e:it1~e:ivle:iaii~1ii bb 'W1'll11'l (Transverse Joint) ~'lVl&J1?1"ilt~e:i-:ie:i1?1~ae:i1?1bb 'W1.fl1tl'We:in bbat/V!~e:i 1e:it1~e:i ' . 

vle:ia&JWV!rJ1\lvJ e:iaii na&JBeJ'W nu vle:iaiinaii Bfl'W V!~e:iv\e:iaiina&J"il t ~fl'lvl 1 f111 ~\?1 ~'l mii~ bb6'1!?1'l 1 'Wbb 'LIU 11 tlat b ~ti \?1 

Vl~eJ 1 '1f e:itJ mru-ile:i ~e:iv\ e:iaii (:.J~ ~~'W ~1vi-ru 1 '1f~e:iv\ e:iaii naiia eJ'W b\?1tlbu'W1 t"il1 n ~(:.J~ ~vi e:iaii n a ii a fl'W bbat~\?1~'l~1&J 
' 'U 

rl1bb'Wttl1'lleJ\l~f:.J~~ 
'U 

9. "ilt~e:i-:iii-tle:i-:ibtl1?1u~m1 (Access Door) ~1?1~\l~~1'W-il1-:ivi~e:i~1'W1~vle:iaii'll'W1!?1U1t&J1ru 300 ila~b&Jm 
x 300 ila~bl.!~1 (12 x 12 '61) ~1bbV1il'l1?11&Jfl11l.lbV!l.!1t6'1&J~1V!-rrnt11?1u~m1 Fire Damper Vjf1°1J!?1 Splitter 

Damper bbat Volume Damper ~ii'll'W1!?11'W1~n11 0.1 ~111'lb&JmVjfl°IJ!?1 Access Door "ilt~fl'lbth.Jbb'UUU1'Wiu 
(Hinge) ii Sash Lock e:i~1-:i'W'e:it16'1e:i-:i~1 ii'lle:J'UbU'W~V11!1bbUa'WbbatiitJ1tbn'W Neoprene ~1?1~'llfl'Ub1?1t11e:iun'W 
mmP!~1bbat Access Door ~~1?1~\l'U'WvJe:Jaii~iium'WVfii~e:i-:i'Vl1bU'W 2 .ff'U WVl11-:i.ff'Uu~1t1u'Wd'Wtl'Wf0i11ii{e:i'U 

' ' 
'll'Ll!?1 b~t11n'W~1 '1fVf iivl e:iaii 

' 
1 o. ~-ru-:ij1-:i~e:i-:i b U'W~tl1Vl'W!?1'll'W1!?1 bbat~1bb Vlil'l'lle:J'l-tle:i-:i bll!?1U'W~1 b '*e:im1~11"iJ61le:iii bbatu~m1vl e:iaii vle:itl1 

'U 'U 

bfl~fl'l bbate:itJ mru ~ 1\l 61 b6'1'Ufl'llflfl 'U~~ ~ e:iamtJiln ne:i'W f111vl1 ~1 1"111-U~1 t11 'U m1vi'1"1le:i-:i b tJ !?11 Vf e:i ~1 'W fl11&J , I ci cu 
QJ ~ 9./Q,J v 
1'Uf:.J\?1'1lfl'U'llfl'lf:.J1'U"il1\l 

'U 

11. am ( Screw ) a6"mn~t11 ( Bolt ) iJe:i~ ( Nut ) bbatvt&J1?1J1 ( Rivet ) ~1'1fnu-:i1'Wvle:im.1"ilt~e:i-:i 
'U ' 

vi'1~1t11'a1?1tJae:i1?1ailii V1~e:i'llu~1t1~-:int~ V1~mb~~Ldt1ii 
' ' 

4.2.s 'a:::uu~.:iiil~bbiil:::eJtJmru 
' 

n. v\e:iaii11?1CJvh1tJtJ1tne:iu~'U"il1mb~~bvt~n'lluGl'-:int~ iim1&.1vt'W115m1tJ1tne:iu bba:::m1~1?1~-:i~1&.1~1tu 
' ' 

1 il mL uu11CJatb~~1?1i;11'U 11?1~1~1~wu 1 il 'Wbb uuvi~e:i 1 'W11CJatb~ CJ1?1"il:::~e:i-:ib U'W 1 tJ ~1&.1&.11m~1'W'lle:i-:i SMACNA bbat/ 
' . -

Vl~fl ASHRAE STANDARD bb~'WbaV!t (Sheet Metal) vle:iaii~e:i-:itJ1tflfl'U~'W"il1f1bb~'WbVl~nmu~-:int~ fl11&JVl'W1 

'lle:J'l bb~'W 1aVlt tl1V1'W'n'lle:i-:i6l-:int~~1-li'llu 'll'W11?1bbat1tt1tvi1-:i'l!e:i-:i b Vl~ma~ii fl11ii bb ~-:i bb 1-:i'l!e:i-:ivlern&.1 ~e:i-:ib U'W 1 tJ 
' 

~1ii~1tu1'WbbUU11?1mfl~-:ifl-r1?1 m1b6'1~&.1rn1&.1bb ~-:i bb 1-:ib D'W'Wbl"l"NB1"il'<il1b U'W~'Ue:i~6"m~rutfl11bb 'll1'W bbat1e:i-:i-ruvle:iaii 
, \I " 

fl11&.JV!'U1 bb il'W'llfl'l bb~'U baVlt~'Ufl ~ tl'Ufl11&.J n11'l'llfl'lvJ e:ia&J~'l ~fl 1 u.U 
'U 

0 

l'lru:::m1~m1m'Vl'W~'a11'11niil1.:i 

<••'ii•),. ........ ~ U;•n·mm;"m' 

(mme:in1'Vl6 b~CJ&J'Vle:J'l~'W'Vl1) ~ 

(e,'iloJ .............. ~ ............... """""' . (e•'ilo) ..............•.. i ............................ ""~"" · 
('W1CJ15 vi1am1&.1ru) ('W1t1a1b'll"N~ 'W'llu"Nu1) 

, d.9 , , 



(Ln.RhR.n ThRJl.H.~8Ll'l.) ~ 

f.LU!tf.f.U ·····························~p················(@igi:-~) 

/~ ' 

f.LU!tf.f.U ·····················································(@Jl.1:-~) 

~ p 

(}llbrl.~1:-@llblt8~1 ~ llb~U@rnLrt.) 

.... ·········(@Jl.N2) 
I" . 

' . 
~!JXbf,~~im@~U~f.LUM.,V1:-@(t~Lllbf.LU~l'..mm i ~8~1 ~~8Lf.ltL~~Lllb» i~~,, lt~@ytn.n.~f.1:-~ ~~M.Ll:-l:-@fl.l:-f}IAM.qmf;}1@~,!lo l 

"' ' 
· ~ l. n.~~mi +109 uo1suedx3 ':µasu1 w~un.@lellt~JJ1U~IA1 rt~Bytrt.l'..fl.11~~f.LUM.1,Eol~ l. l:-L~U~IA.11:-f.lell "fl. 

~Lfl.~~rn~11t~@yt~~M.l'.,fl. mwn. i ~l'..~.fl-l ItL»It~@yt~~n.l'..fl. 11f.LU 

n.mm 91'..9 h~f.llbrtLW (:µoddns) ~Bf.U~IA rn~ii (poci Ja8ueH) rt.l'..fl. irn~JA i~LM.fl.Jl.9 JA 9 Jt~Bllb~8rt.l'..fl.11f.LU ·u ~1, ~ p p l'S~li I I=' 

lt~@!A~{!rtt.u.m.Lu 'L"Z"P 
"' rl.l'.,fl, 11f.LUUL&n.n. ,,~UUl'.rn~IA 8LIA8~mLl'..lelfbk~t n.mn» t rtt rt,Vl:-@(t@~ m~@yt,lill fbk!:-Bf. f.Wrti ~~!:; 

, I • f, f, 

9 8@!1.1:-L~@Ll'tlA(l'..tj. 9) "ltlb S"l 1:-L,\-U~Ll'tfl.~}Bfblt~fb~,!loll:-B~~&lt~@ytn.kl:-Bf.M.l'..fl.11~~& l. Ullb "le! 
/'! ' I I 

adei wnuiwnw J!1AJJ\f 8l'..~rtB/19~Ql:-B,lil~& ieas a1qqnci 1:-Bfl.~Lfl.U~UB~lmq~ ~Lri.u~n.&m.n.n 
' "' ' !:-@fl, ieas a1qqnci ~Lfb~k8LJJ» trtt lb~@ytrtrtl:-f.WM.,Vl:-@(tlb8[} it;~@@~IA ~~Ul:-~fbJ).U~IA m~,, UL&L_\A~U LG!:-~~~!:-@~~& 

' "' ' . 
~mi i:-~n.~&~JJ, i:-@p.~~~,, lb~@ytn.mnrt»f.LU u L&l:-~1Al11't)t!>L_\Al:-@~~&Wk8 LJJn.mi ~ Llelf.LU l:-~M.f311 uw lt~@!"b~ln.mn» trtt 

"' l. ' ' M.,Vl:-@(t f.Wrti OZ"O M.\J1fttlb~@ytl:-L2'M.L~UL&l:-L!"bl:-Lrnmi f.Wrti 017"0 ~8~f. Ullbl'ttn.GW~Wlt!A.It~.m@~~& l'..tj. 0£ L~U 

n.~ii:-t:JA~rt~l~t;~L,l,'l~~,, f.wm z·r ~8~f. l. uiArt~B!J1.It~l11'..,Vimin.mnn.Bf.~k f.wm~~t; r Lrt~ f.wm~~ti or 1:-L,¥U 
I . • . n, 

lbLl'.,lel~Ll'tfl.U~JJL~M,@~IA lb8[} it;~@~k8L)J81'.,~~k~Lle!N3~ "vz L~Ul't\J11:-f}IA~!:;~l~!:;~l1lt~@ytn.k1AL~ (1'..Q. Z/r Z) 
' ' "' "' . S-9 L~U8B,tbftt!:-L,\-U~LM.fl. l'.,~1'1, l l'..LU~~t}Jl.lt8[} it;~@fbllb ml'..~fb)t!>~Llell:-@~~&n,l'.,n,ni:-@ri.@~8@f.l:-f.W ~ t ~~ftt ~Q.Jl.l'..LU81'.,~ 

. ' ' n.@µ8~11'..)t!>»l~ItlAl:-)t!.lt~@ytU@n.8Llfl'..t~rl.~Lllb~~,, n.~rnWrtLW~@I:-@~~& It~@ytfb,VL2'ml'..n.nrt»~&l1n.@µ "fl, 
I I'S I'! I 

. f'b . h f'b 

n.~urt~i:-@p.rt.1,.8@n.~i~rt.,¥, U8 n.~m~i:-~@ytn.@~IA mmnrt»I:-@~ klLUL@fbkfbl:-@»UL&lt~~~~klLUL@ 

"' ' l. 8Lfb~f.fbk1AL~lb~@yt~~,m~urt~i:-@p.n. l~@n.~i~n.1 rn8 n,mnrt»l:-B,lilftt fl. t l'..)t!>klLUL@Lfb~f.fl,klAL~It~@yt~~,, n.~i 
' ' 

' ' ~8Ble!L2'm@µgllbJJ~n.klLULBfbklAL~rt~Byt n.~m~i:-~@ytrtB~JA.ml'..rtnrt»i:-B~~& Jaqwell) J!V UJn+aci rtf;}1.flo~tftt 
II L . f'b 

l11:-B~lel11:-B»n. l ~mii rtL~M. i L~BU.JA m~il1n.~urt~B!J1.l'tl'..~ n.mnrt»i:-B~ftt!:-B~lel11:-B»rt l %.IAL~BU.JA i~@i:-~ (Jaqwelj) 
I I • (b I • _ I • I r\i 

J!V UJn+aci)_n.~urt~i:-@p.n.i~Bn.~i~n.~urt~Byt ·rtrt oz L~U8B,tbfttLrtJA l!O:J wn!LI!~nw 81'..~l'..t:~Q fl,f.&~,L~ 

"' ' n,~,, l'tf;}, fl,f.M.~ pa>jU!l-SSOJ) n.n. ,, 1:-Lk!Jl:-f.lelrn It~ l n,~~@,~M, l 1'1,1'.,1'1,Glt»I:-@~ ~&~ lblA!:-)t!>l'l,~, lt~l:-~@yt ·u 

"' itl!!@1A.u1m8LU'rte..mmkf.Cu 9·z·17 
. " 
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4.2.8. DAMPER 

n. Volume Damper bU'Ubb'U'U1'Ub~CJ1 (Single Blade) 'Vl~el'VlmCJ1u (Multiple Blade) 1~CJ1'U'lJ-r'Ubb~ 

a~1'U'llel-!I Multiple Blade ~~~el-!!i'.lri11:wn1'1-!!l~bn'W 100 iJa~b:W\911 ( 4 U1 ) m1:wm11rn~:W\911:Wfl11:Wf11'1-!!'llel-!I 
v!el~:wbb~l~bn'U 1,000 iJa~b:w\911 c 40 d1 ) ~1'U1uu-ru1ub~CJ1n1'1-!11~ti-!I 3so n~~b:w\911 (14 d1) "'n°clru~1u · 
bU'U bb'U'U Balance Type ~11'UU1~f1el'U~'U~1f1bb~'U6"-!!n~~'Vl'W11~'!JelCJf1rJ1 1.5 na~b:W\911 'llel'U1'U~'U1el'U 
(Hemmed ) bU'Wbb'U'U Interlocking Edge bbtmu-ru1u ( Damper Rod ) ~~~el-!!i'.lumCJ~1'U'Vlti-!lbU'U~1~\Pl-r6'1Ei~ 
V1~~~15-!!6'1el~~1'U Bearing Plate •ifw~~bU'U Lever Type Locking Device bbf1'W1uw~~~~el-!!ii Nylon Bushing 

'Vl~el Bronze Bearing Sleeve 1el-!l-ru Damper '!Jll~~iiV1r;i1CJ1ulil~~el-!1~~1ubU'Ubb'U'U Opposed Blade 'Vl~el 
. Gang Operate 

4.2.9. 1a~'Vimia.i 

n. vlelr;i:w 1~11~~b ll'Wvleln~:w 'Vl~elvlmu~b 'Vl~CJ:w oJ1~nelu~'U~1 mb~'Wb 'Vl~m~CJu mu6"-!!n~~oJ~:iJ1ru6"-!! n~~~ 
. ~ 

mu1~'!JelCJn11 300 n-r:iJ~el\91111-!lb:lJ\911 ( 0.06 'l.Jel'U~~el\91111-!!V'l\91 ) 1elCJ~melCJWu~vh1~6"-!!n~~~mul1bb\91f1'Vlf;l~ . . . 
~~~el-!IVITVI'U~1CJ Zinc Chromate bb~~VI1~.fl1CJ'Uelf1 

'll. vJelf;l:Wbb 'U'Uf1f;l:lJ'lJil~ Flexible Duct ~~~el-!lvl1~1CJ16'1~elr;ii3b iJCJ:wEi~ 1~CJ15VI1-!lf1mb'U'U Triple Lock . ~ 
Seam '\J1~f1el'UG'l1b~~1'\J~1n h-!!-!!1'U~~~\91vJelf;l:lJf1i;i:W6'11:W11tlVl'Ufl11:lJ~'Uf;l:W1m~'!JelCJf1rJ1 5 kPa (20 II wo) bbf;l~Vl'U 

~ ~ :> 

fl11:W~el'U1~t'i-!! 71 el-!ll"f1b6"/labsgCJ6'1 (160 el-!ll"f1V'l1b1'U1ll'~) 

4.2.10. V1u1mn~a.1 

n. V1'\J1mnr;i:iJ~~~ ~-!Im CJ 1 'Wmri11VInB'W ~el-!!i'.1'\J1~bR'Ubb uu 1~~~ 1 V'l'Vl~el ~~ 1 V'l bb~1~~nm:w1el-!11el'U ~'l'U'Vli;r n • • 
lJn b ~eliJel-!I n'Wf;l:lJ~1 f111~~ ~-!!~el-!! bb 'U'U6'1ilVIn'U~i!-!l'Vl~el~'l b 'V'l ~TU 

'll. 'Vl1n1~1~1~u11\ll'Uel~1-!l~'U V1'!J1mn~:lJ~el-!!i'.l~bb'U'U Natural Anodized ~1'UV1'!J1mn~~~~-!I .fl1CJ'Uelf1 • 
mri111 ~V11~'ll11V1~el~~'W~ ~ri1uri:w-!!1'Un1V1'U~ 1 'Wm CJ'Vli;r-!I 

~ . . 

fl. ~1~1CJa:w bb uu Ceiling Diffuser 1~11~~ b U'Ubb 'U'U na:w'Vl~e:ibb 'U'U~1CJa:iJ1~~-!I bb~ 1. 5-!! 4 VJl"fVI1-!l\911:lJ~ 
1~u1mbuuv11~1CJ Extruded Aluminum, Removable Cores ~~~-!lbb'U'U~1b'V'l~1'U iln1'Uu-ruu~mrur;i:w . . 

mm111u-ru bb~-!! 1m~ CJ 1~ ~el-!ltiel ~V1'!J1m neleln . 

-!!. V1'!J1mnr;i:1Jbb'U'U Supply Air Grille v11~1CJ Extruded Aluminum ffiu'l.J-ruVl!"!VI1-!lf111~1CJr;i:iJ1~~-!I 
1'U bb'W1~-!lbba~bb'W1'Wel'U ( Double Deflection ) 1~CJ1u'\J-rm1-!!iel'Wnmm~6'11:w1111'\J-ruvil"!V11-!l'llel-!lbb~~~1 u1m~CJ 
~6'11~ 1u'\J-ru~1'U'Vi'\J1~~~-!!1 'Ubb 'U1'Uel'U~1'U~1'U'Vl"'-!l~~~-!!1 'Ubb 'U1~-!I~~ ~el-!!i'.1 Opposed Blade Volume Damper 

~~ ~-!! ~1'U'Vli;r-!l'Vl'!J1 f11f16'11:W11 tiu-ru bb~-!l'\J~:w 1ru1m~ CJ 1~ ~el-!! tlel ~'Vl'!J 1 f11 f1elel f1 

flru:m11a.im-anTv1'U~-a1fl1n~1.:i 

(••~•) ........... ¥ 1J;•o1t1n"""" ; 
(mmeln1VItl b~CJ:WVIel-!l~'UVI{) A 

. ~ . / 
(r;i-!!'Uel) ..................................................... n11:wn11 (a-!!'Uel).................. . . . ........................... n11:wn11 

('U1CJ15 'Vl1f;leJ11:lJtU) ('U1CJ6'11b'!J°cl~ 'U'!J'U°cl'U1) 
'i ~ 'i 'i 



VIU'I 10 ~-:i 19 

"ii. Vi1"il1mb'U'U. Linear Slot Diffuser vl1~1CJ Extrude Aluminum :l'hle:i.:i~1mu..1'llei..:ib~CJ1Vi~€l'\limCJ 

'llei..:i~~m..1flciei..:i'1:J.J (Air Plenum) 1?11:!.J~W'Uh.!bb'U'U 'llei..:i~1C.1'1:J.Jbb~'1~'llei..:i~ei..:iihn.n~hlbn'W 20 ~'1~b:J.Jl?l1 ( 3/4 
' 

d1) 

Q. VILJ1fl1fl'1:J.Jfl~'U (Return Air Grille) vi'1~1C.1 Extruded Aluminum :Wb'U~~~~bb°il'Wn'UVILJ1fl1fl 
,, 

Q.QJ 2J CV 

l?l~l?l..:JG'leJ..:J ~1'U'lJ€l..:Jt:-J'U..:J ,, 
'lJ. VILJ1 m fl'1:J.J fl~'U bb 'U'U Tran sf er ii ~fl ~ru~ b V1i'.lei'Wn'UVILJ1fl1 fl'1:J.J fl~'U li'1 ~~~..:J'U'Wt:-Jii'..:iVi'W1 ~ei..:iiiwu1 fl1 fl ,, 

~ QJ v °"' 
1?1~1?1..:JG'l€l..:J ~1'U'lJ€l..:Jt:-J'U..:J 

611. VILJ1fl1fl'1:J.J'U~~rv1B ( Fresh Air Grille) ~fl~ru~bVlrieJ'Wn'UVILJ1fl1fl'1:J.Jfl~'U "tJ~eJm~..:iii Opposed 

Blade Volume Damper bb'1~ m-ll1 CJ fl'W bb:J.J '1;:i ~ ~~..:i ~1'WVl~..:JVILJ1 fl1 fl6'l1:J.J1111u-rrnb~..:JU~:J..11 fl.!'1:J.J1m~ C.11:ik1eJ ~ 
,, 

Vi'U1fl1fleJeJ fl 

ru. Outside Air Louver vi'1~1C.1 Extrude Aluminum ffi'U~~~~bb°il'Wn'U1fl1..:Jbb'Ud'WeJ'Wvl1~:J.JU1~:J.J1ru 45 

ei..:if"11 umC.11 tJ~..:i~1'W1'Wbb'1~~1'W'WeJfloXfl:J.J:J.JueJ..:in'Wf.l'W6'l1~fl11:J.Jvt'W1'lleJ..:i1fl1..:i"il~l'i'eJ..:i1~Li'eiC.1fl11 100 il'1fa:J.Jm (4 
' 

d1) ~1'W1'W'll~1C.1m'll1C.1B'1ilbilC.1:J.Jvt~mvt~fl'\J'1eJ~6'lil:J.J ii'll'W1~11?116ll1C.11~11?1fl11 5 1?1111..:ib611'W~b:J.Jm Cl 1?1111..:id1) 
' 'U 'U 

bb'1 ~ m'll1 CJn'W bb:J.J'1..:J6'l11J11tl tleJ~i;;'1..:i 1~ 'lleJ..:i11..:i1~vt11..:i 1m ..:J n'll t:-Ji!..:J €l1 fl 11eJ ~ ~d CJ 6'111 n'Utl1~..:J6'leJ..:J ~1'U 
' 

qi. V!LJ1fl1fld~'U1CJeJ1fl1f"f (Exhaust Air Grille) ~fl~ru~bvtrieJ'Un'UvtLJ1fl1fl'1:J.Jfl'1'UV!LJ1fl1fl'1:J.J1~'U1CJ . ,, . 
eJ1fl1P!Vl~~~..:JeJ~'Vl1..:J~1'W~~'lleJ..:J~~'1:J.J1~'U1CJeJ1fl1f"f'Vjfl~~~eJ..:JOpposed Blade Damper ~'JC.I 

4.2.11. u'W1'W~:J.JvieJ~:J.J ( Duct Insulation ) 
' 

fl. vlm<f..:im..1b~'W~..:JV!:J.J~ "il~l'i'eJ..:J~:J.J~'JCJQ'Ud'U Closed Cell vleJ~:J.Jfl~'U~b~'WeJ~1'W'lleJ..:ifl'1:J.Jfl~'U (Return 
' . 'U 

Air Chamber) ~..:JeJ~bvtileJ~1Vi~eJ 1'W~eJ..:Jbfl~eJ..:J1lJ~eJ..:J~:J.JQ'W1'W 611'UvleJm.Jfl~'U~b~'WbVlileJ~1b"tJ~1'Ubb'1~ 1 'W~eJ..:Jbfl~€J..:i 
'U , ' 

~1lJ1m off b U'W Return Air Chamber "il~~eJ..:J~:J.JQ'W'd'W b vtrieJ'WvJeJ6i.:i'1:J.J b~'WvJ€l'1:J.JGi1vt-r'UeJ1fl1 Pl'U~G'l'VlBrieJ'W b "111 
' ' 

fleJCJ~ b~'U bb'1~vJ€l'1:J.JGi1vt-r'U1~'U1 CJ €l1 fl1 P1~1 ., 1 u 1lJl'i'eJ.:i~:J.JQ'Ud'U bb~vJeJ'1:J.JGi1vt-r'U1~'U1CJ€J1fl1pf~~ ~'11J:J.J1"il1 fl~eJ.:j 
I ' "' 

u-rtJm mf"f ~eJ.:i~:J.Jumm vtrieJ'WvleJ61.:i'1:J.J b~'W C.1m 1'W~ b~'W 1 'W'lleJ.:i'1:J.Jfl~'U 
'll. Q'Ud'W"il~~eJ.:i1oU'u'W1'W Closed Cell Insulation b"tJ~beiili~'Wb'l"l:J.J ffifl1..:J6'l~1..:Jbb'U'U Cross-Linked ~'W~tl 

bU'Wbb~'UGi1b~"il1U tl~~1\911C.1 Aluminium Foil Vl'W11~L!eJCJfl11 20 :J.J:J.J. 
'U 

flW~fl'a'a:J.Jfl1'arl1'Vl'U~'a1fl1fl~1.:J 

.,j 
(iwim) ......... ~ 

L~""l'lmliul'l{) / 

'"'~"'···············~················ """m' C•,~o) ..................... J .... , ................... """"" 
('W1CJ15 Vi1'1€l111JtW) ('W1CJ6'l'ab'lJ~~ 'U'lJ'U~'U1) . 

. 'I ~ 'I 'I 



4.3. ':i::uu1 w-W1 ·<li'1~-eMijnT~b u~CJ'Wbb'l.Ji;i.:ibbm "lJ 1 iXu~'IJ'~~1:1.JoLJ'e:in1vt'W\il.Q') 
4.3.1 -ii'ein1V1u\ilvh1t1 . 

VIU1 11 ~~ 19 

.Ue:in1vt'W\il~'Wfliffllfl'1:1.J5.:if111:1.J ~e:i.:i mi~1'Wflru1.'l:l.J'IJ'~ bbi;i::mi~\il ~.:i11.'1\ile:iumru ';j~'LJ'U 1 vJw1n1a.:i bb'1~ 1 vJw1 
q q 'I 'I 

f!Tllfl:l.Jzj.:i b U'W"lleJ'U b "lJ ~.:i1'W~ b~ m.Ue:i.:i~.:i-d'b ~€) 1 '1Xijfl11:l.J1.'leJ\ilfli;le:i.:inu.Ue:in1vt'W\il"lleJ.:i1'1.'1\il e:itlmrubbi;J::fl1';i~\il ~.:ii::'U'U 
' ' ' 

1vJw1~.:i'V!:l.J\il 1'W1fli.:imi 

4.3.2 ':i::UUbb':i{l~'W1w-W1brGt::':i~~ 

1) l\'1i11~n1vt'W\illJbu'We:i~1.:i~'W i::uu1vJw11'W1fl';i.:im';i-d'bum::'ll'U 22013so11m7i 3 bvJ1.'1 4 mCJ 

50 Hz Y- Connection Solid Ground 

2) fl1'V!'W\il 1 '1Xi~1.'1"1JeJ.:i~ Bus bar "1JeJ.:i611CJ 1vJw1bU'W~1:l.JoLJeJfl1'V!'W\il~{l~eJ1 u-d' 

~tl1~1i;i · r;11vt-rrnvJ1.'1 A ( R ) 
""0 1.'l\il1 

"" 1.'lb'\111 

~w1 

r;11vt-rrnvJ1.'1 B ( S ) 

r;11vt-rrnvJ1.'1 C ( T ) 

r;11vt-r'U6'11CJP!'Wtl ( NEUTRAL ) 
" Cll..::i ~ ..::::ii 4 0 OJ .e::.. 

1.'1b "lJC.Jd'V!ieJ b "1JCJ1fl1\ilb 'V!i;]eJ 611'V!i'U6'!1CJ\il'W 

1 'Wmru~1.'11CJ1vJw1~1.:i1 ~e:i.:iih~1.'1~1'Wmit:-i~~bll'W~b~m 1 m-il'ui;ie:inV116/l~~1:1.Jn1vt'W\il H~umCJ~.:i1.'le:i.:i~1'W 
~ . 

bb'1~.fl1CJ 1 'Wmie:i.:i~e:i bbCJnm CJ 1 'Wmie:i.:i~e:i bbCJfl1.'11CJ 1 vJw1'Vl fl'<il\il 
' ' 

3) e:iumrub~'W6'!1CJ1vJw1~1.:i 1 ~~Nij';i~1.'l~bb6'!\il.:i11b ~e:i~1CJ1 'Wfl1i~i1'<i16'fe:i'U bb'1~61ie:i:1.JoJ1~.:i.n1CJvta.:i 1\ilCJ 

n1'V!'W\il 1 m-il'';i~1.'l?i~.:i-d 
- ?i~:l.J r;11vt-r'U~umrub~'W6'!1CJ1vJvhn1Gi'.:i 

- ?iw1 r;11vt-r'lle:itlmrub~'WmCJ1vJw1'Vln 6l ';j~CJ~1~bn'W 1 b:l.lm vt~e:i'Vl1~~e:itJmrug\ilvJe:i (Clamp) 
q , I , 

~1·1mcie:i.:i~e:im CJncie:i.:i~ nm CJ 1'IX'Vl1~mCJ1 'Wncie:i.:i bbi;i::~h ncie:i.:ivin 1 ncie:i.:i 

flW::fl':i':i3Jfl1':ifl1'Vl'IJ\il':i1fl1flf;11{1 

(••~a) ......... ~. u .. 01'\Jn"""" 
Cmman'i'Vl6 '"""'Vla•li'IJ'Vl'il / 

(••~•) .............. ~ ................... """m' (.o~a) ............... Jl .............................. """m' 
<mCJ1~ m'1mi:l.Jru) ('W1CJ1.'lib'1l~~ 'W'1l'U~'U1) 

q d:ll , 'I 
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4.3.3 nTa~eia.:i~'IJ 

1) 1'?11?1atlmru1~-thvin'llil1?1~n611'U°via~iivi~a1A1.:i?1~1.:imCJ·1.mm ll'LI 1avi~5'Ub ll'LI611'LI~hlA11n m~ bb?t1 ~-th 
'I 'I 'I . 'i 

1via~1'U~e:i\l~B'fl\l~'U\?11:1.Jn.:;]61.JB\lfl111~-th bb'fl~ NEC 

2) ?11 CJ~1-t111~~16'11vi-rt1 n1':i~B'fl\l ~'Ub ~b lJ'U~'J't11'VlB\l bbl?l\l 5j"l.J'U11?16":1.J~'UGtl'U"l.J'U11?161.JB\lBU n-aru ~ 1?1 
. ' . 

'J-!1~11 ~~161.JB\l bb~'f!~'J\l ~':iVl~BBU mru'1'U., b\?JCJ5j"l.J'U1\?l hJ b~ nn-J1 fl1Vl'Ul?l b 'U \?1111\l'll'U1 ~?11 CJ~mhvifo ~Bci'J'UviB~:l.l 
' I ' 

bll'Utavi~"1.Ja-:i~tlmru1~~1a-:i~'U 

~n1?1mbb?11~~1"1.Ja.:iatlmru~1?1\?la'U 61.J'U11?1?11CJ~'U (\?1111-:iiia~b:l.l\?l':i) 
' 

(hJbfi'U .............. bbB:l.Jtl{) ~'J't11vtB'VlB\lbbl?l\l 

15 2.5 

20 4 

30 5-:i 60 6 

100 10 

200 16 

400 35 

600 50 

800 5-:i 1,000 70 

1,200 95 

1,600 120 

2,000 150 

2,500 185 

3,000 240 

4,000 300 

5,000 400 

6,000 500 

flru:::n1·n.1m1n1V1'1J~':i1fl1na1.:i 

' 
(i;:i-:izja) ....... ~.... · ...................... tl1:::u1'1Jm1iim1 

( • d - .) mma 'J'VlCJ bBCJ:l.J'VlB\lB'LI'Vl':i (',, 

' ~ ' ' ~ 
(a-:i61ia) ..................................................... m-aiim-a (a-:i61ia) .............. 6RL································ m-a~m-a 

('U1CJ16 vnam1iiru) (mCJ?t-ab'll"M~ 'LI'llt1"Mt11) 
'I ~ 'I 'I 



~i'J113~~19 

4.3.4 viei~eif.la1E11wvh 
1) vle:i{elt1G'f1t11vh~11~w.J'IJ fl~bb D-:Jelelm U'U 4 'llil\91 1'11l.li;rfl'l!fru~m1m 'Vim~G'fl.I 1 'Um11 off-:i1'U hrnvlelVj fl'llil\91 

~el-:JbU'U 1~'Vl~l'l1l.ll.111'11~1'U ANSI 'll'lli1el-:in'UG'fill.I 1\9lt1il Hot- Dip Galvanized ~-:ii:.J~l'l~'Ub~eltoff-:J1'U~elt1G'f1t11 'l"l~1 
"' . 

1\9\CJ b~~1~~~ ~el 1 LJd 

- vlel1~'Vl~'llil\9l'l.J1-:J (Electrical Metallic Tubing : EMT) il"ll'U1\9lb61'U~1~'U6flm-:i1~'1!elt1fl11 1h 

'61 ~\91~-:i1 off-:i1'U1 'Umru~~\91~-:i~elt1'Vl~el6ilel'U1 'U~1b ~\911'U ~-:i1~ilG'f1b 'VI~ 1\911 ~lil~vh 1 ~vim~fo~'IJ'V11-:i1~ m1~\91~-:itoff 
-:i1'U1~bU'U1'1Jl'l1l.ln1V1'U\911'U NEC 

- vielfa'Vi~'llil\9l'Vi'U1'1J1'Ufl~1-:J (Intermediate Metal Conduit : IMC) il'1l'U1\9lb61'U~1~'U6flm-:i 

1~uelt1fl11 11z '61 ~\91~-:i1-U-:i1'U1~b°1l'Ub~t11ntJvlel 1~m~m-:i bb~~~\91~-:i~-:i1 'Ul"lel'Ufl~l'l1~ bb~~1l.IH~-:i~'U 1\9lt11'11-:ibb~~1-u 
1'UG'ftl1'U~el'Ul'l11t11'11l.lrl1'Vi'U~1 'U NEC 

- vlel1~'Vl~'llil\9l'Vi'U1 (Rigid Steel Conduit : RSC) G'f1:i.n1111off-:i1'Ubb'Vl'Uvlel EMT bb~~ MIC ~~VjflD1~fl11bb~~ 

1mm'UG'fm'U~e!'Um1mb~~~-:i~'U1m\9lt11'11-:i1'11l.ln1'Vi'U\911'U NEc 

- vlffeJel'U (Flexible Metal Conduit) bU'Uvlel 1~'Vl~eJel'U~1off{elt1G'f1t11 'l"l~wu1el'IJmruV1~ml"l~el-:J • 
1°v'Jvh~n 'Vi~el mlililm1Gi''UG'f~bV'iel'U1~ 'Vi~m~'IJmru~mlililm1b\Ol~el'U~1t11~u1-:i b°1l'U l.lml'leli 11"ll.11'1"lbbG'f-:iG'f11-:i bU'U 

~'U vleleJel'U~1 m 'UG'fm'U~~'Ubb~~ bb~~'Uelflel11"111~el-:i1 offvleleJel'U'llil\91 nml1 m1~\91~-:i1off-:i1'U1\91 t1vi'11 LJ1 ~b ll'U1 'IJ ml.I 

oUelrl1'Vi'U\91 NEC 

- ~'1Jmru'IJ1~flel'l.Jfl11b~'Uvlel1~bbrl COUPLING 'CONNECTOR, LOCK NUT, BUSHING bb~~ 
SERVICE ENTRANCE CAP ~1-:J 1 ~el-:Jb'Vil.11~G'fl.ln'l.JG'ff11~bb~~G'fm'Umoff-:i1'U CONNECTOR 

'• ' 4.3.5 mrn.:il'leia1E1 

flciel-:J~elG'f1CJ1 'U~d1 ~11l.l~-:Jflciel-:JG'f1'V161l flciel-:Jb~1-r'l.J nciel-:J~elG'f1CJ (Junction Box) flciel-:J~flG'f1CJ'Vi~elflciel-:i 
~-:imt1 (Pull Box) 1'11l.lrl1'Vi'U\911'U NEC 11t1~~b~t1\9l"llel-:Jflciel-:J~el?l1t1~el-:JbU'U1'1Jl'l1l.lrl1'Vi'U\91~-:J~el1 LJd 

1) flciel-:i~elG'f1mnm~1'U 1\9lt1vi'11LJ ~el-:ibll'Ub'Vi~flilm1l.IV1m1~'1!elt1fl11 i.2 SJ~~bl.11'11 ~1'Um1l.116t1el-:in'U 
"' 

G'fill.1~1 tifl11~'l.J Gal van ized bb~~flciel-:i ~elG'f 1 ti'llil\91 n'Utl1 ~el-:Ji:.J~ l'llil1 fl b Vi~ fl'Vlciel'Vl~el el~iJ b 'i1t1l.l~iJ fl11l.l'Vl'U11~u el CJ 

fl11 2.4 SJ~~bl.11'11 

2) flciel-:J~elG'f1CJ~iJ'IJ1:i.nm1 mufl11 100 ~fl'l.J112f fl-d'1 ~el-:J~'l.J~'Ulil1nbb~'Ub'Vi~fl~ill"l11l.l'Vl'U11~uelCJfl11 1.5 
"' " 

SJ~~bl.lm ~-:id~el-:il"h~-:i1"111l.I bb ~-:i bb 1-:J"llel-:Jflciel-:i~elfl111 off-:i1'U~1'Um1l.116uel-:in'UG'fill.1~1tlfl11'1l'l.J Galvanized bb~~ . . 

, .. ~"';~~~-:~~~~~~~""'""""" / . 

, .. ~.) ............... ~ .......•.......... """"" , .. ~.) ................ ~ ............................... """"" 
(mt115 V11~m1iiru) ('U1EJG'f':ib'1M~ 'U'll'l.J'l!f'l.J1) 

'i 6.3 '\ '\ 
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3) miB-:i~eJ6'f1ci'1JU\9ln'U1~bll\9lzj-:it.u6'fm'U~B1'<ilbn\9leY'Um1ci~1-:i 11~1>rn.1~1~1..!1'LI NEC ~B-:ibtl'U~~t'l.tlrusvi~ 
1~-rum11B~-ru~rum'W'<il1n UL (Unederwriters Laboratory) 

4) '1l'U1\91'11B-:i n~B-:i ~€16'11 ci~'UB ~nu'1l'U1\9lli1'1'U1'U'1JB-:J6'f1ci1vJ~1~~1'Uboif1 bbfl~BBnrnfa-:it!'U., bbfl~~'UB ~nu cu - I cu 

'1J'U1\9llil'1'U1'Uvl€1'!€1 CJ6'f1CJ'Vi~mp.Jmrub~'U6'f1CJ~'U1 ~-:id~B-:il°l1il-:ifi-:i~Plil n11bA-:J-:J€1'1J€1-:J6'f1CJl'l1l.Jfl1Vi'U\91 b 'U NEC 

5) mfo-:i~B6'f1ciVln'1J'Ll\9lbbfl~Vln'1l'U1\9l~B-:iil~1u\9l~bV1:J..J1~6'f:J..J 
' ' 

6) n11~\91~-:Jn~B-:J~€16'f1CJ ~-~N~\9lbb °Ll'UtlU bfl1-:J6'f~1-:J€11fl11Vi~€1 bfl1-:J6'f~1-:Jtl111~'U 1 bbfl~n~B-:J~€16'f1CJ~€1-:J ~\91 
~-:JB Clb 'U~zj,:i b oU1tl-:J bbfl~vl1-:J1'U 1~6'f~\911n 

'\J 

4.3.6 ~~1'V16lftrn1\91 ., 
1) ~1ITTlJ11btl'Ubbuu~~-:iVi~B~bb'111'U ~B-:i1.h~nBu'<il1mVi~nvJBmvll'lVi~mVi~n'1Ju5-:in~5 zj,:i:Wm1:J..JVi'U11lJ 

'U 'U CIJ , 

°l!eJCJn-J1 2 :J..J:J..J. 

2) ~1~bbf!dfl1-:J~bbfl~~1~u~\9lffUmru'1vJ~1 ~B-:iiifl11:J..Jbb~-:Jbb1-:J bbfl~6'f1m1t1'Vl'U~Bm1 Short Circuit 1mlJ 
'\J '\J ' 

ii I . , d 
'U€1Cln11 30 A. '\fl 480 v. 

3) ~1~~eJ-:i:Wm11~u1cimmP1 'Limn'LI~'U iJB-:in'Ubb:J..Jfl-:JVi~BVi'Ub-ii1hJmci1 'LI~ l'lf!B\9l'<il'UDB-:Jn'Um1:J..J~'Un'U 
'U 'i 'U 'U , 

B'lJ n1ru.fl1CJ b 'U 1~b lJ'UeJ ~1-:J~ 
' 

4) ~1~~eJ-:ivJ'U5b'Vl1eieJ'UVi~B5~n1Vi'U\911m1l 'Ubb'U'U €1~1-:i°l!eJci 2 .ff'U Vi~-:i'<iJ1n~1'Um1'LiB-:in'U6'fil:J..Jbb~1 
5) 1 ~iim1 Service Vi~Bm1'1111-:i-rn~1'<il1n~1'UVi°l!1~\vht!'U 

' '\J 

6) '1l'U1\91'1JB-:imci bbfl~ Busbar bbfl~b'U~l'lf!B\9l'<il'U1~ci~tti1-:i1'Um1~\91~-:i1~bll'LI1'lJl'l1:J..Jn~'1leJ-:Jm11vJvh "1fl"1 

7) ~Vi°l!1~"1n Cubic '<il~~B-:i:W Key Lock 'LiB-:inmJllJii~1'Ub~ci1-iiB-:im Operated Vi~mbm'1l 
8) ~B-:iil Mimic Diagram zj,:ibb6'f\91-:J1-:J'<il1'11€1-:Jbb'U'U~\91€1tjVi.°1!1~"1n~bbfl~ii Name Plate 'U€Jff\llll1Clbf!'1Jbbfl~ 

'1Jil\91'1JB-:i~'l.Jmru~1-:i 11'Ubb'U'U 

9) :J..J1mii1'UB'l.Jmru'1 vJ~11 ~~'.J'-r'U:il1-:i~1b 'tl'Um1~\9lm bbfl~~\91~-:Jb oU'Ub~mn'U~-r'U:il1-:i1~'U'U 1 vJ~1 1\9lciB'lJmru 
~ 'i 'U 'U , -

m1b ll'U'1Jil\91 b~ mn'LI Vi~B~~m~mn'Un'U~-rrn Vim 1 vJ~1b~B6'f~mn1 'Llm1'l111-:i-rn~1 
'\J ' 

10) B'Limru'1 vJ~1 b\91Clbu'W1~ Circuit Breaker €1-:J1~'U'U6'f'111i1'U1flbbfl~D€1-:Jtl'UeJfl~.tlci li1'1bll'U'<il~~B-:iv11-:i1'U 
(j, I '\ ' 

b'U~n~ru~ Co-Oridination tl'U1~'U'U1vJ~1~~'U'Vl1-:J Vi~foiim1v11-:i1'U~'lJ1~m'Un'LI1~~ 
11) m1'lJ1~nB'Ubbfl~m1~\91~-:J~ t'lf!B\9l'<il'Un11boU16'f1CJ '<il~~B-:im~vt11\9lci-tl1-:i~61l1'U1ru'\111-:i~1'Ud bbfl~b tl'U 

'\J '\J " 

ll11'11ii1'Ub~ CJ'Jtl'U ~-r'U'~1-:J1~'U'U 1 vJ~1 b oU'U tl'U 
.... '\J 

flru::n113.1m1n1V1'1..!\9l':i1fl1ni;n:i 

(O<~B) ............ ~iJ>•"11Jn~>"n1' 
('U1mBn1'Vl6 b~CJ:J..J'VlB-:JB'U'Vl1) 

d' ~ d ~/ ' 

(f!-:J'1JB) ..................................................... m1:J..Jn11 (fl-:J'1JB) ................ 4Sl .............................. m1:J..Jm1 

('U1ci15 Vi1f!m1:J..Jru) ('U1ci6'f1b'1J~~ 'U'1J'U~U1) , ~ , , 
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4.3. 7 ':i::'U'Uf;fVIT~'Vlbb~:: Circuit Breaker 6lle:J.:l:!Je!bVle:J{ 

1) ?JV11{'Vl bV1e:i{ ~e:i.:iii'lJ'W1191bV1m::?J:w~"il::1 o1f~1:wnu:we:i b1•m{'lJe:i.:i':i::'Uu'Li-rumrn l"f bb'fl::':i::'U1 tJmrnl"f 

2) 'lJ191?Jl'n{'Vl bl'le:i{ bb~'fl::'lJ\91 ~e:i.:i'Li':i::ne:iu ~1 tJe:i'Li mrue:i ~1.:ii!e:i tJ~?J\91 ~.:i ~e:i 1 'Li'\l 
, 'i , 'i 

- Magnetic contractor 

- Thermal Over Load Protection 

- Start and Stop Push Button 

- Running Indication Lamp 

- Selector Switch H-0-A (ll1iin1'V!'Ul911'Ubbuu) 

- Alarm (ll1iir\'1V1'Ul911 'Ubb uu) 

- Control Fuse or Breaker 

- Control Wiring Diagram 

3) b\9ltJ~11'Lill11~1~':i::u :We:Jbl'le:J{~ii'lJ'LI1191~1fl11 5 HP 1~'11'11{'Vlbl'le:J{bU'U'lJtl191 Direct on Line 1~ bb'fl::ll1 • 
:l.l1flfl11 5 PH ~e:J.:JbU'U'lJtl\91 Reduced Voltage Start 

4) e:i'Limru1'U'lJ\91 Starter ~e:J.:!bU'U1'Lim:w:l.l11'l':i:01'U IEC 'Vl~e:J NEMA bb'fl::fl'J':ibU'Ut:-J~l'l.fitusnb~tJ'Jfl'UflUr.J 
, 'i dJI . 'U 

-ru..ij1.:i':i::uu 19/'Jvh 

5) Circuit Breaker 'lle:J.:!:We:Jbl'le:J{bb~'fl::l'i'1~e:i.:1ii'lJ'U119lb'Vl:l.l1::mJl'l1:W NEC mru~ Circuit Breaker e:i~1fl'fl"il1fl . ~ 

?11tll'l1"il'U:We:J.:Jfl1':ivl1.:11'U'lle:J.:J:Wml'le:i{~.:in~111~1~1'11 Circuit Breaker ~e:i.:iii Handle bb'U'U Lock Off 'Vl~e:J iie:i'Limru 
. . 

~'U~"il~l'i'19119/'J1'LIU~b1ru1n~l'i'1:wml'le:ifo~e:iue:i.:in'Ue:iu°ib'Vll'l1 'Lirn':it11':i.:i-rm~n • • • 

er. 1::tJ::b1m~1bil'Wm1 ,, 
l'i'.:!bb~b~e:J'Ul'l'fllfl:W ®&:bet - ii'LI1fl:W ®&:bb • 

o. 1::1:.1::b1~1a.:i:1.1e:iu"Ue:i.:i.:i1'1JV1~e:i 1fl1.:irn1 

b.<9l ~1'Vl'U\9l~'U':i1fl11~i!e:itin11 bo 1'W il'Ubb~i''U~'Uoifm?J'Ue:J 
b.® n1'Vl'U\91 nm~1 b ii'Wn11bb~'Jb?l~"il1~ bfl'U ~o 1'W l!ut.1'19l"il1fl1'W'fl.:l'U1:W1 'U6"tyty1 'V!~e:J1'U~1~-ru 

'Vlil'.:!~e:Jbb..ij.:J"il1fl b ';i.:1'1'Jtl1'U1'fl"ile:J:W'Vle:J.:J 1 ~ b~:Wvl1.:11'U 

flW::m':i:!Jn11fl1'Vl'IJ~11fl1fl~1.:l 

('fl.:Jzje:J) .......... ~ 

" .~""~"'"'"'{) / 
(••~•) .............. ~ .................. "'""'"" (••~a) .............. J .............................. """""' 

('U1t115 m'flm':i:wru) ('U1tJ?J':ib'lJ~~ 'U'lJu~u1) 
'I cU 'i ci. 
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· ei1. b~ei'l.Jl"llm';i.U1';i:::b~u 
. n1Vi'l.J\91~1~b~'W'l1\9lb~l:n b'WeJl'l':i1~e:JEJa::: 100 'lle:J..:J'}H~'Wl'l'l:i.Jatyty1 ~1ElbVlb~e:i~-r'U~1..:JL!?i'vl1f11':i 

LJ-ruu1..:iV1e:i~ll1EiV1irn#i'aEJm1:1.J mrn11"111u11 ~'U b h..:i'V'lm'U1ff'ile:i:1.Jvie:i..:i 1il1'U1'U (9) ..:i1'U bb~1b6'!~~bba:::1!?lnm1~1..:i 
' " "' 11EJrn1~1..:i1 Vi'..:iVi:i.J\9lbb~1b6'!~~ fl1'Uii'1'U ~n~e:i..:il'!1:1.J~'IJbbtJtJ11Eifl11bba:::6"tyty1Vjn'IJ1:::m1 

~. 1.:lb~'l.Jb'l.Jf11';j~\11'Vl1 

~. (9) b~'Ul°i1~1..:i1!?i'-r'U61ti'U6111'Ub~'Uu11..:i ~1..:i61tn'U'U~ m1'lle:i..:i t 1..:i'V'l EJ1'U1a~1LJ1..:i "ii' 1'U1m~'W 

~oo,ooo 'U1VI (bn1bb6'1'U'U1Vlii'1'U) 

~.b 11fl1na1..:i..:i1'W'IJ-r'ULJ1..:iV1e:i~lJ1EJV1tin#i'aEJm1:1.J mfl111"111m1 ~'U b h..:i'V'lm'U1a~e:i:1.Jvie:i..:i lil1w'U 
' " 

(9) ..:i1'U bll'Ub~'U~..:J~'U ~b~,rnco:'~.rn(9) u1vi (bn1bb6'!'U'Vln'Vli1'Wbb'IJ\9l~'U6'!1:1.J~e:iEJ~~'Ubb'IJ\9l'U1Vl6'!1:1.J~tJbB\916'!\?l1.:1~) 

~. ~~'UNl1l'lJeJUL~';i.:Jn1';i 
" 

mi:1.J..:i1'Um1'V'l EJ1'U1a~ll1Ei'Vlirn V1e:i~ll1Ei'VlirnPi'aEJm1:1.J t 1..:i.'V'lm'U1a~e:i:1.Jvie:i..:i ~1tJa\9le:imbn1 
' " " 

rl1bfle:J~e:J:l.JVle:J..:J ~..:iV11't9lb"1iEJ..:JbVi:W 

<'! 1 <'! 
G) 0. b.:lel'l.J "llel'l.J 

.LJ'e:in1V1'W\9lvi'11 LJ~1'Vl-r'Um1LJ-r'ULJ1..:i "111:1.J5..:i~'l.Jmrurl1'U1 Eim1:1.J6'!:::\911n~'U1 L\91Ei~m1~1b il'Wm1~..:imh1 ~eM 
bll'U 1 LJ\?l1:1.J~bb6'!\9l..:i1 'Ubb'UtJ bba:::1:::u1'UoLJe:in1'Vl'U\9l.Ovin'IJ1:::m1~..:i~:::1~n~115..:i~e:i 1 LJ 

' ' 
10.i. :1.J1\?l';i~1'1.J bb~:::bnrusnn1V1'1.J1111um';i'IJ~u~.:i1'1.J 

n. il1:n1~n1'Vl'U\91Hbll'Ue:i~1..:i~'Wm\?l1:01'Uvi'11'1J'lle:i..:i16'!\9l e:i'\.Jmru m1LJ1:::ne:irnb'UtJ m1~\9l~..:i~wu11lmbtJ'U 
d.ll 'i 'i \ 

11 EJa:::bB Ei \9l'IJ1:::ne:i'U bb 'U'U b ~e:i 1 if-eJ1..:ia..:i~1V1fo..:i1'W l'!1:1.J6"ruun 1 'U Lfl1..:i m1.01 Vf~e:il'l1:1.J:1.J1 \?l1:01'U'lle:J..:i6'1mu'U~ b~EJ1.LJ'e:i..:i 
~~ ... 

~..:i~e:i1LJ.0 
:i.J.e:i.n. 

AMCA 

ANSI 

ARI 

. ASHRAE 

ASME 

0 Q,/ o:::r.. QJ ' 

6'!1'Un..:i1'Um\?l1:01'U~m\?l.fltw6Vle:J\?l6'!1V1m1:1.J ... . ' 
Air Moving and Conditioning Association 

American National Standard Institute 

Air Conditioning and Refrigeration Institute 

American Society of Heating Refrigerating and Air-conditioning Engineers 

American Society of Mechanical Engineers 

~ru:::m';i:i.Jf11';itl1'Vl'IJ\11';i1fll1n~1.:i 

(a..:izje:i) ......... ""= ( 

'~"""'"'"""') / 
'"'~") ................ ~ ................ """""' '"'~") ............... k ........... : ............... , ... """""' 

('U1EJ15 mam1:1.Jru) CmEi6'!1b'lJ°e:I~ 'U'lJ'U°e!m) 
'i d.ll 'i 'i 



ASTM 

BS 

FM 

JED 

MEA 

American Society of Testing Materials 

British Standard 

Factory Mutual 

lntE;rnational Electro-Technical Commission 

Metropolitan Electricity Authority 

National Electrical Code 

National Electrical Manufacturer Association 

National Fire Protection Association 
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NEC 

NEMA 

NFPA 

SMACNA 

UL 

· Sheet Metal and Air Conditioning Contractors National Association Inc. 

Underwriters' Laboratries,inc. 

10.2. fl1';ji;)';j'JliJaeiubb'U'Ubbft:::onein1vi'IJ~ 

fl. ~-r'U-:if1.:t~eJ.:Jl?l';iT'iJ6'feJUbb 'U'U bbft:::';i11:Jfl1~oUtltl1Vi'U!?1~1.:J 1 "il'Ubb'U1"ilrJ1b oU1L"iJi:i.:toUtlrl1Vi'U!?1bbft:::b~tl'U1"1J~1.:i 1 
~ . . 

11?11:1-tl'1?1bb~.:inei'U1''Ub6'f'Um-1rn 

'U. ~-r'U~1.:i~ei.:i l?i';i1"il6'feJ'U';i1i:Jft:::b~1:11?1n1';i~1?1 ~.:t"il1flbb 'U'UG'ftntJiln bbft::: bfl';i.:t6'f~1.:i'l"J~ei:u1 tJn'U bb 'U'U'Vl1.:t 
~ . . 

1mm';i:Ubfl~ei-:inmbfl:::1~Vl1nei'U~1bil'Um';i~1?1~-:ib6'f:uei 
fl. bdeJ'l"J'UoUeJoLJVl bW.:t';i:::V111.:i bb 'U'U bbft:::';i11:Jfl1';i'Vi~ei.Uei6'f.:i6"1:1 Vi~ei.Uei~ Vl'l"JmmM mnrnb 'U'U bbft:::';i1 i:Jfl1';j 1 ~~'U 

bb~.:i~ei~1°11'Ufl:u.:i1'U Vi~ei~11~1.:i 11?11:1U'U'l"J~'Ubbft::: fl1';j~f111:u1 'LI-ileif111:u-LJ'1?1bbv.:i11?1., 1-H~1"111:u1 tJ1 'Ubb 'U1'\ll1.:i~~ n11 
'U , 'll I 

t1n~ei.:in111oli16'f1?1eitJ mru~iJfl rum'l"J~ n11fl';i'Utl1'Un11~.:ii'U 'U q, , 

10.3. bb'U'Ubotl.:J1'1J ( Shop Drawing ) : 

~-r'U-.il1.:i"il:::~ei.:iv\'1 bb 'U'U 1-ff.:t1'Ubb6'f !?1-:!';i1 i:Jft::: b~EJ\?1 fl1';i~!?1~.:t'UeJ.:t';i:::'U'U ~1-:t 1 b 6l11:1'U~11:11 U';ibbm:U AUTO CAD 

'l"J~ei:u Print ft.:t'U'Um:::1?1TM A-311?11:1iJ1P11mbfl~ei.:inft,1~Vl1 bbft::: 1P11m11:1u1 ';i:::~urn~1mm ft.:tzjei-r'U';ieJ.:t b~ei 
b6'f'Ue:ibbn'Vl1.:iflru:::m';i:un1';im1"iJn1';i~1.:i 1?11:u~1~1?J';j'J"iJ6'feJ'U"iJ1n6'f3l1'1"J6'fm'U~~1?1~.:i1?11:u1"111:ubll'U"il~.:i 11?11:1~ei.:iv11m';i 
U~fl°l!f1~1:Ufl'U~11-:if1.:tbbft:::';i:::'U'U.:i1'U~'Ubbi;l1 bll'Ubb'U'UeJl?l';i16'11'U 1 : 100 bbft:::ti'11i11bU'LI1-H'lll:l1CJ3l1'1"J~!?1bU'U 1 : 50 

~ 

1 ~bbn~11~1.:i~"iJ1';iru1ei'U~~ei ~1.:i'W'e:i1:1 3 'll\?1 bb'U'U1 -U.:i1'Ui1'"il:::~ei.:i61.:i1 u'lle:if111:ub~'U'lle:i'U"il1n1mm~f11'Ufl:u.:i1'Une:i'U 
'U , , 'U 'I. 

~1bil'Ufl1';i~!?)~-:J1'Ub1ft1eJ'U6'f:Ul°l'J';i 

flru:::m-a:urn-an1vi'U~';i1f11nf!1.:i 

(••~•) ........... ~'""1"""~"°' 
('U1me:in1'Vl~ b~EJ:U'Vlei-:i0'Uvi{) / . 

.. ~ ' .. ~/ 
(ft-:J'lleJ) ..................................................... fl';i';i:Ufl1';i (ft.:J'lleJ) ................ f.1: ............................... fl';i';i:Ufl1';i 

('U11:115 Vi1fttl1';i:UtU) . ('U11:J6'f';ib'll°l!f~ 'U'll'U°l!f'U1) 
, d.3 , , 



vii'.11 18 tl\I 19 

10.4. bb'U'Ua~1.:i"il~.:i ( As-Build Drawings ) 

fl. 1 m~V111.:i~1 b i'l'Ufl1';i~~~\I ~fo~1\ll\l~~eJ\l'Vi'1 bb~'W~\lbbi;i~ bb uu11rnJ~6'!~1\ll\l~\I bb6'!V1\1~1 bb 'Mil\l'VeJ\lffU mru 
'U - ' 

bbi;J~fl1';i~Vl~\l-erum·ru1?11:1J~bll'Ul\l~\I ';j'J:IJ~\lfl1';ibbm6ll~'U~th1fln1'U\11'U';i~,,,11\lm';i~Vl~\I _ 

.. 
bl°l';ieJ\I 

'V. bb uu6'!~1\ll\l~-!Jd1P11m~l°l1ul°l:1Jm';j~V1 ~\ll\l~~eJ\l!;l\l'U1:1J-ru';ieJ\11°111:1Jt'lfl~eJ\I bbi;i~G'1\1:1JeJu 1 ~bbn~11~1\I 2 'llVI 
'U 'I - 'U 'U 'I 

°" .::i, .c:1~ ~ 
10.s. m13J-a'UNfl"UeJ'U ru ar11'1.J'Vll1lfl\11.:l 

fl. ~-ru~1\l~eJ\l';j~~Vl';i~1\1~11~tJi;ieJV13i't1';i'J:1J~\leJl°l~Jlt1b~t11nu·v1-r~~~'W~\ltJ1\lbbi;J~'Ljl°lfli;J~'J:1JtJBmi\11'U 
'V. ~-ru%1\l-ru~V1'1leJ'Ub~:IJ~b~t11itrn,,,~b~t1,,,1t1~1\I 1 ~eJ11\lbnVl~'Ul\l1flm';jtJB1!~\11'Um';i~Vl~\lbb!;l~'\llVl!;leJ\I 

fl. ~-r'U~1\I ~eJ\I VI bbi;J6'!t11'U~tJ nu~\11'U~'W' fl-iJ'1m11~ bn'U6lleJ\I ~1\1 ., 1 ~6'!~e:J1VI b~CJ'U ~eJ CJbbi;J~eJ~1 'U6'!.fl1~ 
cu cu 6.J . I cu 

i.JmiV1.i1t11?16'l€JV1b1m 

\I . ~-ru~1\l~eJ\l.W mt11:w'Vi'1\11'U1 ~b~t1rnbi;i~i'W6'!~ b VieJ'W'Ll€lt1~6'!Vlb vl1~1\1~6'!1m';it1'\'l11~ b ~eJm ~bnV1m1:1J 
'U ' 

b~eJVl~eJ'Ubbi;i~:W~i;im~'Vlum~bVieJ'W~eJl°l'W'M~eJ\11'U~'W 1 ~eJ~1fl~6'!m'W~~Vl~\I 
1\1. bifo ~-ru~1\l 1~v11 fl1 ';j~ ~ ~\16'!:1.JU';itU bb~'J ~-ru~1\I ~ eJ\l'V'W ~1 ml°I ~eJ\lil eJ bl°l~eJ\11-if1?1 i;i eJ VI l\l'U ~eJt'leJ'U eJ 11°11';i 

'U 'U . 'U 

-ti'1fl';i11 zj\l~-ru~1'11~tJ6'l fl6'!~1\l~'U611,,,-rrn1'UdeJeJfl 1 tJ1 ~~'W"i11fl6'!m'W.ffiV1t1i'Wb 'li'I ~'11~~1\l~~eJ\1'1\l~'W 1 ~bbn~11~1\I 
'U 'U 'U 

n~eN~Vlfl1';ia\l 1 ~b~CJ'U~eJ CJ b6'!~1\li'U 1 tJneJ'U~l\l~a\l:IJeJ'U\11'U 
u. ~-ru~1\ll\l~~eJ\l~V11~:W-tleJ\l'\111\lboif1~\I bflieJ\l~mbbi;J~eJtJmru 1~t1:W6ll'W1V1~ b ,,,m~6'!:1Jb ~eJ 1 ~6'!~V11mbn fl1';j 

'U . ' 

6ll'Uci\I bbi;i ~m';i61leJ:1Ju1';i \1-r fl'M1 
' 

'll. ~-r'U~1\I ~eJ\I~ VI '1'11 bb 'U'J ~U\l-ti''J fl';i1'J~ 'U';ieJ'U'U~b 'Jfi!~l\I ~vl 1 fl1 ';in eJ6'!~1\ltJ-rutJ';i \l~eJ\I 
'U - . - 'I 

10.6. fl1';ith::a1'U.:i1'U 

~-ru~1\ll\I ~ ~ eJ\11~1°111:w611 f1 qi b~ t11 nu fl1';iD';i~6'f1'W\11'WeJ ~1 \11\1~ \I ~\I 1~ t11\1~ ~ eJ\ltJ~ fl'M1 bb6'l ~ 
i.J';j~6'f1'W\11'WeJ~1\l 1fl~'liV1nu fl1';j~VI ~\l';i~uu 1 'WciTw~ b~ t11-U'eJ\lnu ~-ru~1\l';i1 t1~'W ., b "ll'W ~-ru~1\l\11'W 1fl';j\16'f~1\lmfl1';i 

'U I 'U 

~-ru~1\l\11'U';i~UU1 l"Jvh ~-ru~1\l\11'U';i~'U'U6'!6ll1i1U1!;1 ~-ru~1\l\11'Ul?lflbb~\l.fl1CJ1 'U b lJ'U~'U eJ~b6'!:1JeJb ~eJ!;lVIUWV11fl1';i cu, cu 'I cu · 'U QJ 

oUVlbbEJ\I nu~-r'U~1\l';i~'U'U~'U 1 bb!;l~b ~eJ'Vi'11 ~\11'U~1bi'J'U1 tJ1~VICJ6'!~~1 fld1'U~'\.J 
'U . 

F1ru::m-a3Jn1';ifl1'Vl'Ufi';i1F11n~1.:i 

(i;i\lzj€J) ............... ~';i~li1'Ufld';j:lJfl1';j _,,., 

(••~•) ............. ~ .................... """"':~""~·:::::: ........... k~···············'··· """"'' 
('W1t116 mmn~:1Jru) ('U1CJ6'!';ib'll'M~ 'U'll'U'M'U1) 

'I d.9 'I 'I 
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10. 7. m':i1Jnei'U':i:Wb~1V1u1~~m~1bR~ei.:i. 
n. ~-ru ~ 1-.'.l '<il ~ ~ a'l-oil!?l m 1~ n au 1:w b ~1'Vl1.i1~ ri1u ri:w bri~a-.'.I bba ~-r m.~1 bf! ~eJ'l'lleJ'I ~11~1'11 ~ij ri11:w~ 

'U , 'U 'U 

ri11:wm:w11t:11'Wm':i1 otl'l1'W bba~m':itl11-.'.l-rmnnami'l:wau'l1'W • 
'll. ~-ru~1-.'.l'<il~~e.i-.'.l-oil1?1'Vl16!l1-.'.!~'111'W1ru1 'W1~uu~1-.'.I 61 m"ll1m~'Wbfl~eJ'I bba~ri1uri:wbri~a'lbll'W1~CJ~ b 1m 

'U 'U QJ I . , 

a~1'11.iaCJ s 1'W ~1?1~an'W.rnCJV1"'n:u1nG'i'l:wai.J'ITw V1~ane.i'Wbu1?11 -ll'l1'W 

., ~ '"' !'I ., 0 ., d ti If 10.8. 'Vl'W.:Jl>lvRirnm':ib"ll bb~::'U1':i-.'.l':im~1bR':ieJ.:J bb~::ei n':iru 
'IJ • • 

~-ru~1-.'.I ~a-.'.1-oil!?lvi' 111 CJ a~ b~ CJ!?l'lleJ'I bri~a'lil a bba~au mru~1 offzj'I ~a'ln16m11off1~CJ ~ b 1m"1Ja-.'.I m1tl11'l-rm~n 
'U ~ 'i , 

11CJm1a~ 1VI~ bba~~'W 1 _bll'W.nTt~n1'Vlmba~/V1~an1'l!f1e!'lmp~ "i\'1m'W 2 "IJ!?l :wau1~bbn~11~1-.'.I 

10.9. m1~ut1':i::nu 

n. ~-ru~1-.'.l~a-.'.l-ri.Ju1~n'Wriru.n1'l"l 'lleJ-.'.!1~uuu-rumml"f~-.'.!1~uu .rnCJ1 'W':i~CJ~b1m 2 tJ 'LI'u~~'<il1n1''W~-.'.!1'W 
'IJ • 

bb~1 b61~'<il bba ~ ~11~1-.'.l a-.'.l'W1:W 1 ma n6111-ru:warn1'W bb~1 
'IJ 

'll. m CJ 1'W"ll1'1b1m ~'I n~11V11 mri~a'l1'611?1au mru bba~~'l~'W 1~b~CJVl~a b~a:w riru.n1'l"l el'm ~eJ'l'<il1n611 b Vi \911~ , , , q 

Rm:w ~-ru~1-.'.l~a-.'.1\911 b i'l'W m1b u~ CJ'W'Vi~a bbm'll"lia:w bb61!:w1 ~a~1 'W61.n1'1"l~ b"ll'Wb~:w 1~CJ1li-Unoff1 bba~-ru~!?l·rnu1 'W 
'IJ 'IJ 

~11 off~1 CJ~'IVl:W \?l 1 'W mru~ ~-ru~ 1-.'.loUnoff 1 ~11~1'161'11'W~'Vl6~'<\I~ \911 b 'll'Wn11~1'1 ~~'Wbb~1 fi ~ ~11 oU~1 CJ~-.'.!Vi1J \?l'<\11 n 
'IJ 'IJ 'IJ .,., ... 

~':itJ'<\11'1 

ri. 1 'W"ll1'1-ruu1~n'W ~1~11~1'lbn1?1'1"lu11bri~a'l1'61~~umruV1~a~'l~'W 1 1~~n~e.i'l\911:ubb uu'Vl~aoiJan1V1'W~ 
~-ru~1'1'<\l~~a-.'.lbbm'lJ Vi~a · bu~CJ'W1Vl:w1~~n~a-.'.I 

Rru::m':i:wm':in1'Vl'W~':i1R1n~1.:i 

(a-.'.!'lleJ)............... . ······;··············· u1~li1'Wm1:wm1 d ~· . 

Cmman1'Vl If b~CJ:W'VleJ'l~'W'Vl{) 

(o<~o) ............. ~ ................... n""n" '"~") .......... !.~ .................... n""m' 
('W1CJ16 mam1:wru) ('W1CJ611b'll'l!f~ 'W'lltJ'l!fu1) 

, dJI 'I , 
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