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"aUL"~,,a~~1tJ (Term of Reference: TOR)
1 ., II I "" tI"' "" 0 "fI'~ m'~"~1~lIIall LL11111seuu LfI,a~ 'UEI1 mfll LL~::LfI,a~'VI1f11111LVtJ

if1-un1'V1vu;m'LLfl::L'VIfil tJ1~~fl1'fltJL'VIfII1I\111'V1V1am'VIfil u1~~'1'1111~flfla81tJ

1. L\1'l~flLLfl::fl1111LfltJ1I1
ril,rf11'V111U1f1l'mG'1~ b'VIf'l1'UlG'1tiG'll~G'I'Ub'VIi3flJ'V!11'V1cnam 'VIf'l1'UlG'1ti~l'lllJ~f'lG'1BG'll'U bthJ'VI'Il111~1'UG'I,rUG'I'4'U

f11~U1f11~'VIi'vH.I1mf11'H111'U~bbG'1~ b'VIf'l1'UlG'1v'VImtl uuu b~eJG'I,rUG'I'U'Uf11~b111'Uf11~G'leJ'U bbG'1~f11~1~1l'lleJ~
'\J '4 'U 11

lJ'VI11'V1cnali tl~~'ll1'll'U~1lJfi~~Vif11~ l~ll~h~uutl~UeJ1f11i3fbbG'1~bf'l~eJ~'VhmllJb~'U ~1'U1'U 3 bf'l~eJ~ ~~G'lf'l~.nw"v ,

~tllJ. 2547 4781-71174-1-3 .fl1111'UeJ1f'l1~ril,rf11'V111U1f11~bbG'1~ b'VIf'll'UlG'1tiG'll~G'I'Ub'VIi3fijf11~1'li'~1'UlJ1~~bb~tJ

2547 f11~~ bb",i'm~l bf'l~eJ~tl~UeJ1 f11i3fhi'ij f11~m1"G'leJU bbG'1~'1leJlJbb'l!lJeJtlmW~'lll ~~eJ ~l~G'I~l bG'llJeJ bb~ij1G'1~
\J 't" II

eJtlmwU1~i'UhlG'lllJl~() 1 'li'~1'U1~ ~1 bu'UlJieJ~ijf11~b tl~1l'UeJtlmw1 'VIlJb~G'lllJl~() 1~u1f11~1~eJ~1~~m~eJ~ b~eJ. ,
l'leJuG'I'Um f11~1'li'U1 f11~~ij~1'U1'UlJl n

~~,r'U ril,rf11'V111U1f11~bbG'1~b'VIf'l1'UlG'1tiG'll~G'I'Ub'VIi3f~~1~~~'Vh If'l~~f11~~~~l~'1leJlJbb'l!lJ~~UU

bf'l~eJ~tli'UeJ1 f11i3fbbG'1~bf'l~eJ~vi'lmllJ b~'U b~ eJ1~ijf11~U1f11~~1'UG'lm~ u1~~eJlJ~ b'VIlJl~G'llJflUf11~1~U1f11~f11~

b111'Ui"!JeJ~,rf1Plm~n 1_Jf'lmm bbG'1~tl~~'lJ1'll'U~11tl

lJieJ~1~ bu'U~ij(!.JG'1tl~~111'llt1~1lJtl'UflU0 ~'lJ1f11~l'lm~ f1m~~ b~f1'V1~eJijf1~ru 1'Utl~~ f11i3ftl~~f11~~1f'l1~eJ~11115f11~

'VIl~~ b~f1'V1~eJijf1~ 'VI~eJ1~ bu'U~m~vi'l f11~e)'Ubu'Uf11~oV~"!J1l~f11~ u~~oV'U~1f'lleJ~1~ bU'Uli~~lJ

4. ~tl~~G'I~f'i,,~ bG'l'Umlf'l1lJieJ~1~b u'Um~i''lJbeJf1~'VIt'VI~eJmllJPllJtl'U ~~eJ1"tlfibG'lli1~lleJlJ~'Ui3fl'" 1'VI11b1'U
" 'U .. d.J

bb~i';j'lJ1G'1"!JeJ~~tl~~G'I~f'i,,~ bG'l'UeJ~1f'l11~ijfhi~ 1~G'lG'1~~'VItbbG'1~m llJPllJ tl'Ub"Ii'U';ll,r'U~ v ,

5. Uf'lf'lG'1'V1~eJij~Uf'lf'lG'1~"~ boUlbU'U~ ~ fli fllllJieJ~ 1~eJllb 'U;jl'U~ bu'Um~ bbG'l~~Ufll~~111i'ml11~111'VI~eJ bbG'l~~" 11 'U u~ v~ 'U ~ 'U a~

Ut1J~~111i'ml11~1111~ ~ f1lJieJ~f'l~'lJt11'U1'UG'll~~rill"i't1J

6. Uf'lf'lG'1'V1~eJij~Uf'lf'lG'1~"~ boUlbU'U~~fll fill tl'lJ'VI'Il111~l'U"!JeJ~i';j~~ 1~~h bij'Uf11~~~~eJ~~~1~~111~~UU'4 " 'U O~g~ d.I

~b~f1'V1~eJijf1~ (e-Government Procurement: e-GP) lJieJ~G'1~'VI~bUll'Ul'U~~UU~b~f1'V1~eJijf1~"!JeJ~mlJUt1J~f1m~~

b1U1'l!~i3f'U6oUmJG'1~~~eJ~~~1~mf1i';jv v ~

7. ~~t1Jqjll'1eJ~i'U~l11 b~'U~l'UUqj;gb~'U~lfHl~~ bbG'l~lEJ1'U b1'UbL~m~i'u~111 L~'Ubb~"'~f'l~~~~ijlJG'1fh

1~Ln'UG'lllJ'VI~'U'lJ1'V1~~t1Jt1JleJl"i''lJ~lEJbU'Ub~'UG'I~m~
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~-!ld ~\h~61-!lI'lIil~b61'Ua~lfll~l~-rUfl1~~~b~eJn Vllni1fl1~'V'hG1qjqjl~-!li1\!~~l~-!lbb~ c:tOO,ooo tJ1'Vl (~lbb61'U

Ul'Vl) ~'UhJ ntJ1JVll1'VltJ1~tI ~a-!l~~'VhUqj~bb61~-!l~lt1-rU~ltJ~lmb~~~'U~am1J61~Wnm bb~~U~U~~l1J'\.h~fl1lif

flW~m~1Jfl1~Ua-!ln'Ubb~~U'l'lUU'l'11Jfl1'l''VlIil~~bbvi-!l"1l1~b~eJ-!lVI~mnW';bb~~15fl1~~~'Vhbb~~bb61~-!lUqj~~1t1fm-rU~ltJ

"lJa-!lbfl~-!lfl1'l'~Uflfl~VI~ail~Uflfl~ bU'U~G1f)IflllnUVI'U1tJ-!l1'U"lJa-!l-r~'VLIif.1!:lc:tc:tc:tbb~~~bbm"lJb~1Jb~1Jbb~~1JVll1'Vltll~u., ., 'lI U~g~ ~

61-!l1'U~'Vlt~lil~1~ riail ~G11J~'U5nuu flfl~VI~ail ~Uflrl~~ -!l1~i1f11~'l'~u~eJ111.'UUqj~~1 tJ~al1 bu'U~G1qjqj1~1~1~ bb61~-!l
II (j II 'lI II

Uqj~'l'1 tJ-rm1t1~1 tI VI~mb61~-!lUqj~~l tJ-rm1tJ~ 1t1~ ~n~ a-!lfl~u~1'U1'U611~~~1~ qj b1'Ubb~'4flfl~VI~ail ~'4 flrl~tJ'Ulil~ 1~

bb61~-!lUf)1~'l'1tJ-rm1t1~1t1~11JU'l'~f11Iif~-!lncll1 VI~eJ1~i1 f11~U-ruU~-!lbbm"lJ1~t:1nl'1eJ-!l bb~~i1f11~i-!lbVi nt:1eJ'U'l'1t1~aIil1n.~ , "

4. 'l'1fJa::LefJ"u'~nijUm'~"~1.:J
biJ'U1U~11J'l'1t1a~b~tI~~1JVl11'Vltl1~tJ., 1~~1 bil'Ufl1~nlV1'U~ 11\ U'U~b~tJu1eJmb~1 (~11JbeJn611~bb'UU) b~tJ

"lJa-rm1tJ~~b~tJ~u~~naUfl1'l'~~~1-!l 1~~ -!l1'U~61~ neJ-!lfl~-!l~1tJn1'VltlU~f11~bba~b 'Vlflb'1.1b~~611'l'61'Ub'VllifaBfl1'l'U~,
a1fl1~ 19 ~'U 2 1JVl11'VlV1~m'Vlflb '1.1b~~~1"1l1J-!lfl~~611'U744 t:1'U'U61'l''U1'l'lmU1'i1ual'Ubila.:J tllbflmila-!l ~-!lVl1~,
'Ufl~'l'1"1l~1J130000 VI~a 61aum1Jl~'Vll-!lVl1J1m~"lJb'Vl'l';('VfY1044-233088, 044-242033 ~a 2281 l'U1'Ubb~~b1~1

~1"1lfl1~

5. '::fJ::L1a1~1dh.lm,u'::m"'1fl1
~~Vll1-!lb~a'U 'Vl~~mfl1J 2558 fi-!l ij~'U1tJ'U 2558

6. '::fJ::L1a1m,ft.:J1JijU
n1V1'U~b1~1~-!l1Jaul ~1JVl11'VltJ1~m 'Vlrlb'1.1ba~~1"1l1J.:Jfl~~611'U'Um'l'1"1l~1J1 mvl 'U'l'~V~b1m 120 1'1.1

(VI~.:J1atJ~~u1'U) tJu~~1il1n1'U~.:J'U11Jl'UG1qjqj1

7. 1.:JL1'Ul'Um'~"'M1
.1 "II I d .1" d. ~ .1
u'l':: m~~1rl1lil~1il1.:J'ila1J bL'il1J~::UUbfl'l'a-!lurumma uae bfl'l'a.:J'Vl11"1111Jtuu -!lUu~::1J1W 6,910,000.- U1'Vl

(Vln~1'Ubti'lbL61'UVI~.:JVI~'UU1'Vl~1'U)~1m~'U.:Juu~::1J1WbLa::b~'U'ntJl~ \h::lillU 'Vl.f'l. 2558 ~1'U1'Vltl1f'l161~{bb~::

b'Vlflb'1.1b~~ b~tI1-!lL~'U~.:Jncl11~11JflT~\!~~1b ~1Jbb~~m;;~'U 1(~1i1) ~11J~.:J~11i~1tJ~-!lu1.:J11~1mL~1

8. m,i'uu'::';'ULLa::m,,j1,.:Ji'nti1
1~Lu'U1U~11J~1V~::b~u~U'l'~ n aUf11~~~~1.:J"lieJ1Ju'il1J~~UUbfl~a.:Ju-rum f11f'lLLa~bfl~eJ-!lvll1"1111Jb~'U ~ltJ n

1'VlVU~f11'l'bL~~b'Vlflb'1.1b~~611'l'61'Ub'Vlf'l

'Ul-!l6111'Vlil~1 "lJmil~1Jnm.:J

~L1J~ LLeJ~L~'l'61: panida.ko@rmuti.ac.th

044 - 233000 ~a 2280 - 3

080 - 4661548 flW'Vlil~1,
~1'1i'n1'VltlU~f11~LLa::L'Vlflb'1.1ba~611'l'61'UL'Vlf'l

1JVl11'Vltl1~m'Vlflb'1.1ba~~1"1l1J-!lfla~611'U

744 t:1'U'U61'l''Ul'l'lmU 1'i1ual'ULijm eilLflmileJ-!l ~.:JVl1~'Ufl'l'~1"1l~1J1,



3

1. 'lJ1Em.n'1l1{;l ~~'lJ~~LG1~;j~'IJ 'lJ~~D1'IJm~1Jm~ :.~..
2. 'lJ1EJe:J.nL~'1l

..
'4qjL~e:J m~1Jm~

7

3. 'lJ1.:JG111e:J 1~ LLG1.:J~~ m~1Jm~ 0/r, ····..1........··········

..
G'I.:J'1le:J ..

(~"1i1EJf'11G1{;l~1~1~eil1 ~~'11~1Jl'lJLLG1.:J)
'IJ

e:J5m~'\J~1JvI11'V1EJ1"'m'V1fl1 'IJ1G'1th1'1l1J.:JflG'l~G11'IJ



w
i'i1'U~1"n1~~111fl~1'Ue:J5f11'jU~ fle:J~f1"'~ ~1'U~6'f~ 1'm.\!)\!)~O-\!),
vll.I'V1'j.~6'fl'U (9)(9)\!)O/~{@ 1'UvI \!)gj 'Vi'l~.fl1f1l.1 \!)etet~

L~El~ "lle:Je:J'Um~l~Le:Jfl6'fl'j~l~"lle:JUL"llIJ)~l'U(TOR) LL~~~l~Le:Jfl6'fl'j'l.h~m~'jlf1l•

IJ)ll.1~l.I'Vf11'V1til '" tI., 1~e:J'U3J~1~~l Liit" f11'j~ ~..j'l~"lle:Jl.ILL'lll.l'j~UU LfI~e:J~tl-rUmm PlLL~~..
LfI~e:J~v11f11ll.1L~'U ')1'U1'U (9)1f1'j~f11'j f1ru~m'jl.lf11'jnl'VI'U~~l~"lle:JUL"llIJ)"lle:J~~l'U (TOR) LL~dl~Le:Jfl6'f1'j

tl'j~m~'jlf1l1~~1 Lij'Uf11'jtl'j~"lll.lfl1'jnl'VI'U~~l~"lle:JU L"ll1J)"lle:J~~1'U(TOR) LL~~Le:Jfl6'fl'jtl'j~mmlf1l L~e:J,
, u

l''UVi \!)et 'Vi'l~.fl1 f1l.1\!)etet~ 11'U

1 'Ufl1'j.Qflru~m'jl.lfll1" l~~h Li'i'Ufl1'j~~v1l~l~"lle:JUL"llIJ)~l'U (TOR) LL~dl~ Le:Jfl6'fl'j

tl1tm~'jlf1l LL~~l~6'f~tl6'fl'j~~l~qJ"lle:J~ TOR LL~dl~Le:Jfl6'fl'jtl1tm~'jlf1l"lle:J~~1'U~~..j'1~"lle:Jl.ILL'lll.l'j~UU
.,j tl'" .,j 0 ~ 0 'i 'i 1V v v d", .:"1 v ,LfI'je:J~ sum fl1Pl LL~~Lme:J~'V1lf11ll.1LtI'U ';Jl'U1'U (9) bm~fl1'j b~tI "v1L';Jl"v1'U1'V1'Vi6'f~Lu'U~ L~mL'Vi'j'V1l~, 'Ucjl~ - Q.I dl~ Q.loIICII 4111L1U 'll1J)"lle:J~l.I"v1l1'V1t1l~tI., LL~~L1U 'lllJ)ml.luqJ"llfl~l~ (www.gpro(urement.go.th)L.Vie:J..v16.f15l.jru"ll.U

L6'f'Ue:JLL'U~1 ';Jl'jru "v1~e:J~f111l.1L~'U Lu'Um tI'" fl~rue)fl'\;'j"v1~e:J'V1l~ b1U l'lll'll.ll f1~"v1'1.btI~l'U 1~ tILU~L~tI~1
'jlt1~ ~ L~tI~tl'jlfl f"l~~ Le:Jfl6'fl'jLL'UU ~~.Q 1J)1l.1'j~LUtlu~l11 run tI fl-r~l.I'U 1J)~11~1 tI fl1'j~6'f~~1t11Bfl1 'j'V1l~~ ~.
~L~flme:Jijfl~ 'Vi.Pl. \!)et~~ oUe:J~ ((9))

~~L~tI'Ul.Il L~e:J1tl'j~Vi';Jl'jrule:J'U3J~~l~"lle:JUL "ll1J)"lle:J~~1'U(TOR) LL~~~1~Le:Jfl6'f1'jtl'j~m~'jlf1l,
"lle:J~~1'U~~..j'1~"lle:Jl.ILL'lll.l'j~UU LfI~e:J~tl-rUm fl1PlLL~~ LfI~e:J~v1l mll.1L~'U ')1'U1'U (9)1f1'j~fl1'j L~mll

6'fl'j~~l~qJ"lle:J~~l~"lle:JU L"ll1J)~1'UTOR LL~~~l~Le:Jfl6'fl'jtl'j~m~'jlf1l L~mL'Vi~'V11~L1U1'll1Ji"lle:J~l.I"v1l1'V1t11"'tI.,LL~~

L1Ul'lllJiml.luqJ;jfl~1~ (www.gpro(urement.go.th) ~e:Jltl

~ ...
('Ul~6'fl1'Vi'U~1 "llmu~l.Ifl~l~)

L..j'1"v1tJl~U~"v1l'j~1'U..t11 tl

%
('Ul~-q~l.I1 ~'U'V1iL';J~qJ)

ij~m

~1"v1tJl~1'U~6'f~

o~
('Ul~6'fl1"llij~~1 "ll11'Ul'lh)~



'1EJ~ilncs·nJm'rl'1mJ~·h:l'tlil'.H'tIPI'tIiHI.:!1'U (TOR) LLa::~1.:!Lilnft1cstlCS::m~CS1f111
~ ...

fIICS.:!V1li>hltttt~
... !II I ... tI'" .....L'il.:! .:!1'U~1.:!l!filllLLI!f1l'::tJtJLfII'il.:!,ml1n1I'1LLa::LfIICSil.:!V11f111111LEJ'U

L;1~111t1CS::,,!1I1'U1'Ui'U'VI'fvl~tt -nqtill1f11l1 ~tttt~ L1a1 1i>Q'l.Q'lO 'U.

N \1il.:!tlCS::,,!1I"1,rn.:!1'Un~\1111EJ81f111CSIi>~ oi'U ~

o ..... ..
19l1bb'VItJ-!l

... ..,j
rll~U'VI "ll€H'lflrl rllEJlI€J"ll€J•.. ~~tl~::b6'l~;j~'U tI~::fil'Um~lIfl1~ (e}.Ii) 'UltJ€Jf1"llll'1 ...

I!l 'Ul~J¬ JJiiL~"ll
...

~
'l.JrybliJ€J m~lIfl1~

sn 'Ul-!l6'l11€Jb bb6'l-!lPi~ m~lIfl1~ '1
• /Q/S"

/



4

1. 'tJam'UfI'tJa~~1U
1.1 ~1uttlallU11~~fI~anJi'\Ja1n1f11

1.1.1. .:jTUbU~mJ1Itlb(Jle)'hb"~~l.nh~~uu~.:jth~U ~.:jil·nfJ"~ b~fJ~ ~.:jd

d~lu Pump uuu End Suction b~fJilu';i~~'Vltm'V'lhl~1n1170%

Primary Pump Water Flow rate 288 US.GPM. 1450 rpm Dynamic head 1.5

bar

Secondary Pump Flow rate 288 US.GPM. 1450 rpm Dynamic head 1 bar

Vl1I1mVl(Jl,
"1. 'IJ~Pump 'V'I1tl1lMotor ~tl.:j~~~.:j'V'l1tl1l!1UbVl~nyJ\JfluG'lU'Vl

2. Motor ~tl.:jbUU"IlU~nuJ1111(Jl';i~1UIP55
dO

3. l~'\Ii1n1';ibU~fJU Inertia base 'V'I1tl1l~~~.:j·I.J1G'1U~.:jb~mtl.:ji'u'IJ~Pump bb"~Motor

4. vl1n1';i~.:j~U~1Itlb(Jltl1(tl';i1m1lUvl) 'lJtl.:jbfl~tl.:j~mb"~(Jl';i1\)1~e)(Jl';i1n1';i1VI"'lJtl.:jJ1b~fJil

~umrun1';i1~~1bb"~~~~.:j~.:jd

4.1 Dial Guage

4.2 Vibration Analysys

4.3 Ultrasonic Flow Meter

1.1.2. .:j1UbU~fJUmtl.:j~.:jbbU"nU"tl1l (Stainer) bb"~11~1btJ~tJ~';i~UUJ1 (2 Way Valve)l u'IJ~

bbvlufltlfJ~J1b~u (Chilled Water Fan Coil Unit) 'lJtl.:jtl1fl1';i,hun1'VlfJU~n1';ibb"~

b'VlflbUb"EjG'l1';iG'lUb'VlPl~U 1 - 6 'V'I1tl1ltlUmru bb"~tlUmru~u 61 ~~1bUUb~tll~n1';iui'u, , I

tl1n1Plilu';i~~'Vl5m'V'l

1.1.3. Water Strainers bUU~U~1 Y ilbb~u(Jl~bbm.:jvl1~1fJBronze VI~tl Stainless Steel ~

G'l1111';i(l(ltl~tltln~1.:j1~Strainer 'lJU1~ 1% ~1 bb"~b~nn11vl1~1fJ Bronze VI~tlbVl~n

bUUbbUuilbn~fJ1 Strainer 'lJU1~ 2 ~1 bb,,~1V1q1n11vl1~1mVl~nVl~tlbuubLuuil'VI-U1

LLU"U 'VlUbL';i.:j~U'lJru~1.ff.:j1U (Working Pressure) hlbJ-UtlfJn11 125 PSI bb"~~tl.:jil

11~1';i~U1fJJ1vi'.:j'lJU1~b'Vhnu'1ltl.:j';i~U1fJJ1vi'.:j'lJtl.:jSTRAINER U';i~ntlUtl~~1fJ
'II

1.1.4. ~~~.:j11~1V1"'n (Gate Valve) b~tll-b'LtJ~tJ~';i~uuJ1'lJtl.:jbb~"~~u b~fJ Gate Valves bUU

tlUmrumoff~1V1i'Un1';itJ~-btJ~J1~~1Ub.u1-tltln mfJlu';i~uuvltlJ1'lJu1~ % (j.:j 2 ~1 vl1,
~1fJ Bronze "IlU~ Inside Screw, Non-Rising Stem G'l1111';i(l'VlULb';i.:j~u1~(Jl111111(Jl';i!1U

ANSI Class 150 VI~tlbVifJUbvl1Ei~~~nUvltlb~fJ1.ffLn~m (Treaded Connection) Gate

Valves 'lJU1~ 2 - 2% ~1 (j.:j 3 ~1 bL,,~1V1q1n11vl1~1fJ Cast Iron VI~tl Steel "IlU~ilVl-U1

uilau (Flanged Ends), Rising Stem G'l1111';i(l'VlUbb';i.:j~u1~1I1(Jl';i!1UANSI Glass 125 VI~tl.. ,
L'VlfJUb'Vl1

1.1.5. .:j1UbU~fJUOU1Uvltlb1lUb~fJOU1U'lJU~b·@tJ~(Closed-Cell Flexible Foamed Plastic)

O'U1'UmoffnU'vitl'1J'1Jl~b~f)tll\) LiJ'U"IlU~biJ'U'Vitl'Uf)~1.:jCJ11~.:jvll~l b~\)~U1IT'iJ1f)1';i.:j.:jl'U~1V1i'U
G'l111bL~1';i~1U(Jl111vltlLL,,~.ueJbl"i'.:j1~VI~tl\l~1off"llU~bb~Ut11111~~1m~'lJ'U1~'V'Itlb'VIl..n~nuvltl~

'II

~eJ.:jn1';i~1Ib'1l'UL~m nunUvltl'lJU1~1Vlq1n1~(Jl';i.:j';itlfJ~tl'lJtl.:jbL~'UO'U1UbL~"~uvi.:j~eJ.:j1offnTJ~
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~~~l'lu'U1'U~~mr'U 1LL'U~'Il11mi'Vl1~~~~1~LLtJ'U~~L~m.J~eJ'lJeJ-!lu'U1'ULL~"~~~~eJ-!lvhfl1~
~'Uu'U1'U'!!U~L'VItlfl11~'UVi''U'VIn''iJ~~L~mJ~eJLL''~LU'U~~eJL~mn'Uu'U1'Umi, ,

1.1.6. ~ru?tlJ,r~'lJeJ-!I~1u'U1'U(Insulation Properties) u'U1'Umi~eJ-!l1aJijci1'Utl~~neJ'U'lJeJ-!I?t1~

CFC LL,,~ij~ru?tlJ~fl~'Uti'1'U1'l1lJfI11lJ~tl-!lfl1~~eJ1tld

1.1.6.1. Fire rating 1Yl~'U1~Ltl-!lmlJASRM 0 1692

1.1.6.2. ~lJtl~~~'VItfl1~'Il1f111lJ~eJ'U1aJLf)'U0.26 BTU/hr Sq.Ft (F/in)

1.1.6.3. (Thermal Conductivity) ~~ru'VI3JiJLu~EJ75 F

1.1.6.4. Water absorption 1Jl1lJASTM 01056 LL"~ASTM C534
1.1.6.5. Type I (1aJLf)'U5% 1~EJJ1'V1'11n)

1.1.6.6. Water Vapor Permeability 1'l1lJASTM C355
1.1.6.7. Linear Shrinkage 1Jl1lJASTM C548

1.1.6.8. fl11lJ'VI'U1LLtJ'U4-6 tleJ'U~ij"n'U1f'1flYlI'l" ,
1.1.7. 'IJ'U1~u'U1'Umi (Application Sizes) u'U1'U~1'V1-r'UvJtlJ1LL~"~'!!U~LL"~LL~"~'IJ'U1~"iJ~~eJ-!lij

fl11lJ'VI'U1LViEJ-!ll"IeJ~"iJ~{1tl-!ln'U1aJl~Lf)~ fl1~mt'U~1'IJtl-!l1tlJ1~~1'Utln'IJtl-!lu'U1'U1'U'lJru~~

'U~~EJ1fl1f'f~eJ'U-U1-!1ijeJru'VI.fliJ95°F LL,,~ijfl11lJ~'U~lJ~'VItHtlEJ"~85 u'U1'Umi~eJ-!lijfl11lJ, "
'VI'U1~-!I~tl1tld

'IJ'U1~vJtl 'IJ'U1~'lJtl-!lu'U1'U
~1'V1i\J\'lmf1L~'U(Chilled Water Pipe)

2% .01 LL"~L~nn",h LL'U'ULU'UvJeJ'Un"1-!1EJ11'VI'U11aJ-utlEJn111 .01
... ...

3 U1 - 8 U1

10 .01 LL,,~1'V1qjn11 'VI'U11aJ-UtlEJn112.01
~1'V1i'\Jvlil1f,.Yr.:J(Condensate Water Pipe)

2% .01 LL"~L~nn11 LL'U'ULU'UvJeJ'Un"1-!1EJ11'VI'U11aJ-utlEJn111%.01
... ...

3 U1 - 6 U1

1.1.8.

1.1.9.

8 .01 LL,,~1'V1qjn11 'VI'U11aJ-UeJEJn111 .01

~1'V1i''Uu'U1'Umi~lJ'U1L1ru.ff'U~1~Yl1~-!I'VIlJ~LL"~vJtlLlJ'UffilJ1~eJ~"l'U~1mfl1~ ('U1L1ru
'Iltl-!l'!!1{tl) lmiu'U1'U~ijfl11lJ'VI'U1'IJ'U1~ 2 .01

'U1L1ru.ff'U~1 ~Yl11~vh fl1~~lJ Aluminium Vi''Uu'U1'U~-!I'VIlJ~m1lJ'VI'U1'IJeJ-!I,
Aluminiun lmimlJlJ11'l~1L'UeJ{ 22 .o11~mii'U-!l1'Ul~L~EJ\J~tlEJ

-!l1'U~~~-!lL"~L~eJ{'!!u~EJn?t-!l~'Uf'f~~~'U1L1ru.ff'U~1~Yl1
"

-!l1'UEi1EJ~1LL'VItJ-!lruYlYl1LL"~LL~-!lfl1'UfllJ~~'U'Ufl11lJL~'U(Control Panel) "iJ1n.ff'U6 (~1~Yl1)" ,
"-!llJ1~-!I.ff'U5 L.rJtl?t~~1n1'Ufl1~LtJ~LL,,~tJ~1~EJ?t1lJ1~mtJ~1~~-!lLfl~tl-!lvhJ1 L~'ULL"~Lfl~tl-!l...
~'U'Il1
1.1.9.1. -!l1'UEi1EJI'i'1LL'VItJ-!lmYlYl11~L'VI~'UEJn?t-!l"iJ1m~~'UL~lJ10 L'lI'U~LlJl'l~

" "
1.1.9.2. 1~Ltl~EJ'UmYlYl11'V1lJ1~EJeJtlmwmEJl'Ulmi'IJeJ-!lL~lJEJml'U" ,

- Breaker Main
- Breaker 'll~Motor Pump
- 'll~ Starter Pump h~\tl~EJ'ULu'Uli'll~ Star - Delta 1~EJ'Vi'1fl1~L~'U1-!1"iJ~1'V1aJ...

Vi'-!I'VIlJ~
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1.1.10. .:J1lJLtl~~lJLL~.:JI"I1U~~(Key Pad LL"~Controller) 1'l-UJ:iJ1lJ1lJ2 "ll~ l~~~eJ.:JLtJlJ"!Iil~LL"~
~~m~mnULfI~eJ.:J'Vhfl11~L~lJ(Refrigerent System) ~.:J1~-rUfl1~eJeJmLUU(9l1~~1(9l~!1lJ

LL,,~-rU~eJ.:J"il1n1~.:J.:J1lJ~~~(9l1~~~L?flJeJ~1f11~1LtJlJ~eJ.:Jt11LeJn?f1~-ru~eJ.:J~lJA'1'l1eJ.:JLLV1"il1n
'\I '\I

~~~(9lm~~~eJ'lIeJ.:JLfI~eJwhm1~L~lJ(Refrigerent System) ilR11il1LLtl~(Parameter)

~1.:J1 ?f1~1~(1'VT1.:J1lJ1~~n~eJ.:JLL"~tl"eJ~.n~(9l1~R1~~.:JH(Set point) L~~"il1nh.:J.:J1lJ~.:J
?f1~1~(11'l~1"ilL~fI LL,,~-rutl~~nW'I1~mm~1lJ 1~.:J.:J1lJ1~...

1.1.11. .:J1lJLtl~~lJ?f1m~lJ'Vl1'Vh~1"il1mfl~eJ.:Jvi'1m1~L~lJ(Refrigerent System) 1tl~.:J~ vlvhLL"~
LL~.:Jfl1UfI~~~uUm1~L~lJ(Control Panel),

1.1.12. .:J1lJ~~~.:J~~J11VllJ~1lJ1lJ 6 "!I~ LL"~~~~.:J~~UUfl1UfI~~~J111llJ~1LL VI'I1.:JL~~1nULL~.:J, ,
fl1UfI~~~uUm1~L~lJ (Control Panel),

1.1.13. L~~?f1~Lflil1lJ1(9l~'¥i(Nitrite) llJ~~uU Chiller 1~ilR1eJ~1lJLmlJ,j~1(9l~~1lJlii'.:JllR1 Nitrite
'\I ...

lileJ.:JeJ~1lJ"ll1.:J500-1000 ppm L~m':leJ.:JnlJfl1~n~rl'leJlJ1lJ~~uU

1.2 0111'UeU(JlIU1loll lh LVl~1'U

1.2.1. .:J1lJLtl~~lJ~Wr"l~1lJ L\l'V'l1~6'l1lJ~ilfl11~L~~Vl1mL"~ tl-rU~1LLVI'I1.:JVI"eJ~1vlvhLL?f.:J?f11.:J1moff

.:J1lJ1~LVlileJlJL~~Vl1eJ~n11'lIeJ.:JeJ1f11~~1'11ni'Vl~u~fl1~LL"~L'VlflllJ1"~?f1~?flJL'VlP1ilJ~ 1-6
1.2.2. 1~~-ru..ij1.:JfeJ(1eJlJ~1L'V'l~1lJ'lIeJ.:JL~~ uae1~~-rU..ij1.:JbtJlJ~-ru~~"!IeJU'lIlJ~.:J.fl1~lJeJn~1'11ni'Vl~

'\I '\I '\I

U~fl1~bb"~b'VlflllJ1"~?f1~?flJb'VlP1
1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

bb~lJ~U~~~t11~11off~eJ.:JilI"HlJ?f~U~bViEJUb'VhVl1eJ~n11~~~(9l1~~n~~u~~'VlqllJ~iL~lJ(9l1'VlEJ, , ';l

Vl1eJn~~u~~'Vl1'VlEJ~U~~Vl1eJbViEJUbvl1'VI1eJ~n11,
1~~-rU..ij1.:J~eJ(1eJlJ~1b'V'l~1lJ'lIeJ.:Jb~~~.:JVI~~1~EJ6'l.:JoW'?f~~?f1~1~(11-tl.:J1lJ1~f)lJnU.:J1lJeJ1f11~'\I ,

?fmlJ~ ~1V1-ru6'l1lJm-tl.:J1lJ1lJhil ~~-rU..ij1.:JbtJlJ~-ru~~"!IeJU'lIlJ~.:J.fl1EJlJeJn~1'11ni'VlEJu~fl1~
'\I "

bb"~b'Vll'lllJ1"~?f1~?flJb'VlP1

~1b'V'l~1lJ1VI~1-tl~U~~UeJ{~\l1Ub1EJU'lIlJ1~m1~VllJ11lJtJeJEJn119 ij"~b~I'l~. 'Vl1~nlJ~lJ

uae b~m1 ~~~.:J1'l1~bbuU~~1'11ni'Vl~u~fl1~uaeb'Vll'lllJ1"~?f1~?flJb'VlP1n1V1lJ~

\llJ1lJ1mbn1ilm1~VllJ11lJtJeJ~n11 100 ij"~b~m ilfl1~R1t111'l11~~eJlJ1lJdilJ 0.042

W/m.K ~ 24 °C1lJ~n~~1v1V11eJ"1~1v11'l1~~11'l~1!1lJASTM E84 bb"~il~W?f~llii~lJ1bVi~
bvl1V11eJ~n11\llJ1lJ1mbn1~~~(9l1~EJU~~'Vl1~11'l~1vlbUeJ{., Vl1eJn~~U~~'Vl~lJ~iL~lJ(9l1'Vl~
"lleJ.:J~1V1-rUU~fl1~bb,,~"lleJ~U1~.:J1m-tl~~I'l.nW,j~1b~"il~tl, "
.:J1lJ11'l~.:J?f~1.:JbVI~n~-ru..ij1.:J"il~~eJ.:J'Vl1~nlJ?fil~bb,,~~J1iTlJVi'u~nilJ~1V1-rU'lIlJ1~bVI~nm m~

'\I

btJlJ(9l1~uuu~n1'vllJ~ Vl1n1lJiluUUn1V1lJ~1~b?flJeJb~eJ'lIeJfl11~b~lJ"!IeJU"il1n~1'11ni'Vl~u~fl1~

bb"~b'Vll'lllJ1"~?f1~?flJb'VlP1rieJlJ~1billJfl1~

1.3 ~::\J\JvI(JJ1 11~1 (Valve) & ACCESSORIES

1.3.1. vleJJ1b~lJ(Chilled water Pipe) 'V'l~eJ~\llJ1lJ~~

vleJJ1b~lJ"il~~eJ.:JbtJlJvlmVl~nn~1~1(Black Steel Pipe) ~~1'l(9l1~~11'l~!1lJASTM AS3

bm~ A Schedule 40 -rreJ~eJ-rreJ.:JmtJlJbbUUb~eJ~vleJJ1b~lJ'V'l~eJ~~tlmru~t11~11mlJfl1~
~~~.:J"il~~eJ.:JbtJlJ'lIeJ.:J1VllJ1lJbI'lEJ~1'Ufl1~1i.:J1'U~1rieJ'UvleJJ1b~lJ~.:J'VI~~"il~l'i'eJ.:J'Vhfl1~'Vl~?fe:JU
1'l11~lii'lJb~eJVl1~eJ~f1bbUUHydrostatic Test ~1~m1~Iii''UJ11lJtJeJEJn11150 Psig (10 Bar)

~.:JH 4i11~.:J rie:J'U"il~'Vl1~nlJ?fil~bbUURed Lead Oxide 2 ilJ vleJJ1b~'U~.:JVI~~"il~l'i'eJ.:J~~
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~1tJil'lJ1'lJClosed Cell Elastomeric Thermal Insulation il'lJ1'lJ'U~mlJV~Support bU'lJ
"llti~tJ1':)bb~':)ijSaddle "'eJ~~'lJ~':)~~\9l\9l1lJm\9l'Hi1'lJASTM il'lJ1'lJtJleJ':)bU'lJ"llti~hl~llJ1't'l..
1'l11lJ'VI'lJlbb'll'lJ4-6ueJ'lJ~~eJ~f1'Ulf1I'1't'l\9l(64-96 ii1~f11lJ~eJ~f1'Ull'fnblJ\9l"l)~1"'lJU"l~~'VH5

'" "
f11"lt111'l11lJ~eJ'lJ(Thermal Conductivity, k) hlbii'lJ 0.038 WattlmK ~ 24°C f11"l~~~lJ

Jl1~bii'lJ 5% ~eJJ1'V1,rf1'lJeJ':)il'lJ1'lJ1'l11lJ'VI'lJ1'lJeJ':)il'lJ1'lJ&11'V11'U'vieJ'lJ'lJ1~~1':)11~bU'lJ ~.:)d

vieJ'lJ'lJl~1;2;)1 - 1% ;)1 ~lJ~1tJil'lJ1'lJ'VI'lJ11 ;)1 (25 ij~~blJm),
" "vieJ'lJ'lJl~2 ti1 - 3 ti1 ~lJ~1tJil'lJ1'lJ'VI'lJ111;2;)1 (37 ij~~blJ\9l"l),

~lJ~1tJil'lJ1'lJ'VI'lJ12 ;)1 (50 ij~~blJ\9l"l),
"leJtJ~eJ'mm,h 'lJeJ':)il'lJ1'lJ"il~tJleJ':)U"l~"'1'lJ~1tJJltJ1b~eJlJil'lJ1'lJ\9l1lJp\'lu'lJ~t11'lJeJ':)1"l':)':)l'lJ~~~\1I

"

&11'V11m~tJ~\·h':)'lJeJ':)bb~~~Hanger bb~~Support tJleJ.:)ij"l~tJ~~1.:)1~bii'lJ3 blJ\1I'jtJleJ':)b~eJ

"l~tJ~f11"lU1'UHanger 11 2 ;)1 (50 ij~~blJ\1I"l)\9l1lJbb'lJ1~':)il'lJ1'lJ~lJvieJJ1b~'lJ'U~mlJ

Hanger uae Support 1miil'lJ1'lJbb~':)"llil~ Neoprene Rubber 1'l11lJ'VI'lJ1'lJeJ':)il'lJ1'lJbb~.:)d

1~ijI'l11lJ'VI'lJ1"'eJ~fl~eJ.:)tl'U1'l11lJ'VI'lJ1'lJeJ':)il'lJ1'lJ~lJvieJJ1b~'lJ'U~b1ru,r'lJ"l
ril'V11'Uf11"l~eJvieJJlb~'lJb'li'1tl'UeJumru~1':)6'l b'll'lJ11~11'l1'UfllJ"il~tJleJ':)~eJ1~"'llJl'jClCleJ~, 1 ,

'iieJlJbb'lllJ'VI~mu~tJ'lJeJumru1~~ltJb'll'lJ1i'VIUlbbU~'lJ1ibn~tJ11imtjtJ'lJ'll1tJ 'U~b1rubn~tJ1, "
lmi Teflon Tape ~'lJ"leJ'Ubn~tJ1bb~~b~eJ~~~':)b~tJ'U~eJmb~11'l1"l1~bn~tJ1vim'VI~eJ11
'VmU"l~lJlru

vim'VI~nn~1~11mi'lJeJ':)Thai Steel Pipe, Siam Steel Pipe, Thai Union Steel Pipe

'VI~mVitJ'Ubvi1 "'1'lJil'lJ1'lJ~lJvieJ1m i~~eJ Aeroflex 'VI~mVitJ'Ubvi1,
1.3.2. vim~lJJl (Make-up Water Pipe) 1ivieJ Medium weight galvanized steel pipe \1I1lJ

lJl\9l"ll~l'lJ BS 1387 'Y'I~eJlJ~1tJ'Ii'eJ~eJbb'U'Ubn~tJ1\111lJlJ1\11"l1~1'lJASTM A-105N, uae ANSI
B16.11

1.3.3. vieJJ1~':)(Condensate Drain Piping)

1.3.4. vieJJ1~':)"il1ml'l~eJ':)u1'UeJ1f11l'flmivieJPVCClass 8.5 \9l1lJlJ1\9l"l1~1'lJ~~\1I.nru"eJ\1I"'1'V1m"llJ... ,
.1 'OJ, OJ 'I OJ ~ ..I.. .1' ..1'1 OJ 'I OJ li'uan. 17-2524 eJumru'lJeJ\1IeJ"il~\9leJ':)b"ll"ll'lJ~'VllJI'l11lJ'VI'lJ1\1I1lJu"l~b.n'Vl'VleJ'Vlb"llbb~~b"ll'lJltJl,

\9l~eJ~"il'lJ15f11"l~eJvieJ1~~eJ\9l1lJp\'lu'lJ~t11'lJeJ':)'U~~'Vl~~~\9l
"

1.3.5. vim~'U1tJJ1~':)"illml'l~eJ,:)U1'UeJ1f11l'ftJleJ.:)ijTrap bb~~m~batJ.:)1u'Vl1,:)U~ltJ'Vll':)1~ueJtJnil 1

~eJ100

1.3.6. vieJJ1~.:)mtJl'lJeJ11'l1"l"il~tJleJ':)~lJil'lJ1'lJClosed Cell Elastomeric Thermal Insulation ~ij,
1'l11lJVI'lJlbVltJ':)'Y'IeJ~"il~1lJ1~bii~VltJ~Jl1 'lJeJ1f11I'ff1~'lJ1'i'1~'U\1IllJvieJ

1.3.7. "il~tJleJ':)~lbb'U'UShop Drawing b.;lmb"'~':)bb'lJ1f11'jb~'lJvieJJ1~':)"illnFCU Jlb~'lJbb~~~'lJ~1uiJ.:)
vieJJ1~':)"l1lJb.;leJ"l~'U1tJ1uiJ':)"il~"l~'UltJJ1~.:)mn~~"'~1~'Vll.:)~~m-H'lJ"lleJ'Ub~tJf)eJ'lJ, ,,,

1.3.8. 'li'eJ~eJ~eJ'lJ(Expansion Joint & Flexible Connection)

'li'eJ~eJ~eJ'lJ"il~tJleJ.:)ijl'lru"'lJm'Vl1':)f11tJ~"'llJl'jCl~~bb~~VI~1'i'11~'lJbb'lJ1bbn'lJ(Axial) bb~~1~1'i'1

1~ 'lJbb'lJ1'lJ11':)(Tra~sverse) bU'lJeJumru~~lbU'lJtJleJ':)1i&11'V11'Uf11"lUeJ.:)tl'lJ1'l11lJb~tJVlltJ~"il~,
Qo 3 Q.I I ~ oQj cJ .::. tV 4 d Q,J I cJ
bn~'lJ'UmJ"l~'U'U'VleJ'lJ1bb~~~~bG'ltJ':)"lUfld'U'Vlbn~"illnfl1"lG'l'lJG'I~b'VleJ'lJ'lJeJ':)bl'l"leJ.:)"ilmb'lJ'lJbl'l"leJ':)
~11'l11lJb~'lJbl'l~eJ':)G'lUJlbU'lJtJl'lJl'lJ'lJru~~bl'l~eJ.:)~m,r'lJ~l':)l'lJeJ~rilV11Uf11"lloff-rreJ~m)eJ'lJ

" "
tl'U"l~'U'UvieJJ1~.:)mtJl'lJbb~~mtJ'lJeJneJ11'l1"llmoffbbuuTwin Sphere EPDM Connector
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611'VIi''Um1tl€l~n'Ufl11lJb~tJ'VI1tJ~'l:::bn~~'U'l1nm1~'U"::: bVi€l'Ubb":::,,~b~tJ~1'Um'U~1'U11lJ~~

1oH611'V1i''Urn 1tl€l~n'Ufl11lJb~tJ'VI1tJ~€l1'1'1:::bn~~'Ub~€l~'l1nm1'IJtJ1uua:::'VI~1Ji'1'IJ€l~vI€llJ1~1tJ

~~'l:::~€l~1~i''Un11€l'U~'l1n1f'11mri€l'Un11'111lJ11oH~~~~'l~~'IJ'U1~'IJ€l~vI€l~€l~€l'U~~bb~2,
.Q1bb":::b~nnl11moHbb'U'Uij~bijtJ'U~1'U'IJ'U1~~~bb~2.5.Q1 bb,,:::1'V1q!nl11moHbb'U'Uij'VIU1

bb'\.J,,'U~~'l:::~€l~'Yl'Ubb1~~'U'lJru:::loH~1'Ulml.lu€ltJnl1 150 '\.J€l'UI'1~€l(91111~.Q1

1.3.9. 11~1fl1'U~lJbb":::11~1e)(911'U~~1~1~1'U1'U193 'IJ~
11~1fl1'U~lJbb":::11~1e)(911'U~~1~ 1~'I11lJ11i~1'U1'Ufl~~d'l:::~€l~"1lJ11~'Yl'Ufl11lJ~'U1i~1'U

1~ 150 Psig(10 Bar) ij~ru"lJ'\m\911lJ'1i'€lfl1'V1'U~~~d

1.3.9.1. Gate Valves uae Glove Valve bU'U€l'\.Jmrumi611'V1i''Um1t1~-btl~J1~~1'U,
b.u1-€l€lnrnul 'U1:::'U'UvI€lJ1'IJ'U1~% t)~ 2 .Q1'Vh~1tJ Bronze "l!'ii~ Inside

Screw, Non-RisingStem "1lJ11~'Yl'Ubb1~~'Ul~!Pl1lJlJ1(911!1'UANSIClass 150

'VI1mVitJ'Ubvl1~~~~n'UvI€ll~tJloHbn~tJ1(Treaded Connection) Gate Valves

'IJ'U1~2 t)~ 2% .Q1t)~ 3 .Q1bb,,:::1'V1q!nl1'Vh~1tJCast Iron 'VI1€lSteel "l!'ii~ij

'VIU1bb'\.J,,'U(Flanged Ends),RisingStem "1lJ11~'Yl'Ubb1~~'Ul~lJ1!Pl1!1'UANSI
Glass 125 'VI1mVitJ'Ubvl1

1.3.9.2. Check Valves bU'Ubb'U'UNon-slamming Check Valve 'VI1€lSilent Check

Valve "1lJ11~'Yl'Ubb1~~'Ul~(911lJlJ1m~1'UANSI Class 150 Check Valves
dO

'IJ'U1~% fi~2 .Q1'Vh~1tJBronze bb":::bU'U"l!'ii~ijbn~tJ1'IJ'U1~2% .Q1bb,,:::l'V1q!

nl1 'Vh~1tJCast Iron 'VI1€lSteel Spring Closed Type "l!'ii~ij'VIU1bb'\.J,,'U

Seats, Disc uae Springsvi'1~1tJBronze 'VI1€lStainless Steel

1.3.9.3. Balancing Valve 1Ji'111~1'l:::'\.J1:::nmJ~1tJMeasuringWater Flow Port bb":::

Hand Wheel 611'V1i''UtI~-btl~"1lJ11~'Yl'Ubb1~~'Uli~1'Ul~l.l~1nl1 150 PSI

Balancing Valve 'IJ'U1~b~nnl1 2% .Q1vi'1~1tJ Bronze Balancing Valve

'IJ'U1~2 % .Q1 bb,,:::1'V1q!nl11Ji'111~1vi'1~1m'VI~n'VI~mb":::€'U~1'U~'U~bU'U
d 6 V q. VQ.I V II IV

Copper Alloy 'Yl~~(911~~'IJ€l~Valve 'l:::(91€l~lJDrain Cock ~1'U'l1~'l:::(91€l~'l~'VI1

Portable Flow Measuring ~"1lJ11~~1'Urhl~bb'U'U DIGITAL€l~1~U€ltJ1 'IJ~
~~"1lJ11~1~ Flow Measurinc 'IJ€l~vI€lJ11~'Yln'IJ'U1~mi~1'Ub~€llJe:l'U1~n'Ucrl1~, ~...
~1~rie:l'Um1~~lJ€l'U~1'UVi'~'VIlJ~€l~1~U€ltJ1 b~€l'U

1.3.9.4. Butterfly Valves 611'V1i''Ulin'UvI€l'IJ'U1~2% .Q1bb,,:::1'V1q!nl11Ji'111~1vi'1~1tJ

Gray Cast Iron ~1'U Disc vi'1~1tJAluminum Bronze "1lJ11~'Yl'Ubb1~~'Ul~

(911lJlJ1(911~1'UANST Class 125 1.11'V1i''U11~1~'IJ'U1~4 .Q1bb":::b~nnl11moH

n1'U11~1:b'U'ULEVER ~1'U11~1~'IJ'U1~~~bb~6 .Q1~'Ul'\.Jllliibu'U Hand
Wheel, GearOperated Viij Indicater bb"~~~1bb'VI,j~Disc 'IJ€l~11~1~1tJ

1.3.9.5. Two-way Flow control Valve 'IJ'U1~~~bb~1.Q1 bb":::b~nnl1bu'UON-OFF

~1'U'IJ'U1~~~bb~11j.. .Q1 bb,,:::1'V1q!nl1bu'Ubb'U'UEqual Percentage Flow

Charactristc 1Ji'111~1vi'1~1tJBronze Plug & Seat vi'1~1tJStainless Steel

------------------------------------------------------ --
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uae Bronze Plug ~~~EJ-!l1~1'Uf11'H)EJmbUul-Hbf1~b~v·r'iJlnf11'l1'V1~~1'U"lJEJ-!lJl
l-H'Ii'EJV~~~bb~~iiPressure Drop llJLf1'Unl1 5 PSI

1.3.9.6. Valve Actuator ~EJ·n"1~1V1&'1~tJ~EJ~&'1ih.JLU'ULLUUElectric Actuator•
Maintenance-Free 1"li'nu'l~uu1w 240 V. AC 50 Hz. 1"li'b1~11'Uf11'l'VI~'U~ln

0-180 llJLf1'U80 1'U1Vi&'11lJl'l~1"li'ijEJ'VIlJ'UtJ~-LtJI'111~11~L~EJ'l~uu1wvhil'1.uEJ-!I
1

LL~~~~~EJ-!lb~EJnlm-Hb'VIlJl~&'1lJnuController (Room Thermostat) ~1"li'

1.3.9.7. Water Strainers bU'U'ltJ~1 Y iibb~'U(Jl~bLm-!ll'11~1VBronze 'VI~EJStainless
'U

Steel ~&'11lJl'l~~EJI'1EJEJn~l-!11~Strainer "lJ'Ul~ 1% U1 LL~~b~nnl1l'11~1V

Bronze 'VI~m'VI~mU'ULLuuiiLn~EJ1Strainer "lJ'Ull'12 U1 bL~~1'V1qJnl1l'11~1V

L'VI~n'VI~mU'ULLUuii'VI'li'lLLtJ~'U'VI'ULL'l-!l~'U"lJru~l"li'-!ll'U(Working Pressure) 1~

llJ'Ii'EJvnl1 125 PSI LL~~~EJ-!lii11~1'l~U1VJ1~-!I"lJ'Ull'1b'Vhnu-dEJ-!I'l~UlvJl'~'-!I
"lJEJ-!ISTRAINER tJ'l~nEJUmJ~1v

'U

1.3.9.8. Automatic Air Vent LU'UU.UUDirect Acting Float Type "lJ'Ull'1vlEJ~EJL.ul%

U1 ~EJ-!lEJEJmLuul-H&'11lJl'l~'VI'ULL'l-!l~'U"lJru~1"li'-!ll'U1mlJ'Ii'EJVnl1200 PSI ~n~EJV
'U

LL~~~1'U'\.h~nEJuil1vl 'Ul'11~1V Stainless Steel ~1b~EJ'Ul'11~1m'VI~n'VI~EJ
~~~EJ-!I~I'1~-!ll'ULL'U1~-!lbL~~~I'1~-!IGate Valve HnEJ'U Automatic Air Vent

LL~~1-H~EJvlEJ'l~U1VEl1f11I'1/Jl~ln Automaticair Vent 1tJfi'-!I~I'1~&'11lJl'l~•
'l~U1VEJlnll'1/Jlvnn~~&'11'1•

1.3.9.9. Ln~1I'1mllJ~'U (Pressure Gages) bU'ULLUUBourdon ril'V11'U1I'1F111lJ~'U"lJEJ-!lJl

mEJUl'11~1V Stainless Steel 'VI'Ii'l'u~n~lJ ba'U~11'1'U~n~l-!11lJ'Ii'EJVnl14 U1 ii
'U

&'1bn~U'U'VI'Ii'1t1I'1EJv"l'U-d1-!1150 fi-!l 200% "lJEJ-!lF111lJ~'Um"li'-!ll'UtJn~1I'1fh1~
'U

L~EJ-!lm-!lF1~1I'1bF1~EJ'U1mlJLf1'U+%% "lJEJ-!I&'1Ln~U'U'VI'Ii'lt11'1LL~~iiEJtJmrutJ1'u
1

r11~~n~EJ-!l1~&'1Ln~~1'ULtJ'UtJEJ'U~/m'll-!1U1(PSIG) Ln~1I'1mllJ~'ULL~fl~'l!1'1
'II •

~~~EJ-!liiShut-off Needle Valve LL~~Snubber Connector ~1V l"li'ril'V11'u
~1'1~-!lnUvlm~-!I'VI1-!1~1'U~1'1(Suction Pipe) LL~~~l'U~-!I/~lV (Discharge Pipe)

"lJEJ-!lLF1~EJ-!I~UJlvlEJJ1L.ulLL~~EJEJn"lJEJ-!lLF1~EJ-!ll'11J1L~'U(Water Chiller) 'l1lJ~-!I

bF1~EJ-!I~-!I~lJb~'U(Air Handing Unit) "lJ'Ull'1~-!lbL~10 ~'UmllJL~'U~'U1tJ 'VI~EJ
(JlllJ~'l~U 111.'ULbuu•

1.3.9.10. L'VIufLlJi1b(JlEJi(Thermometers) LtJ'U'l!ii~1"li'f11'l"lJV1v~1"lJEJ-!ltJ'lEJ'VI1'U'VI~EJl'1bbtl1

ii&'1bn~(JlllJmllJ b'VIlJl~&'1lJril'V11'Uf11'll"li'-!ll'U1'Ubb~~~'l!ii~ l~viimllJF1~l~ bF1~EJ'U

llJbf1'U+2% 'VI'UF1113J~'Ul~150 tJEJ'U~/(Jll'll-!1d1tJ'l~nEJU~1V

tll'U"lJEJ-!lBack Angle EJl1 3% U1 'VI~EJ1lJ'Ii'EJvnl1F1~-!I'VI~-!I"lJEJ-!I

ba'U~11'1'U~nm-!lvlEJvn"li'11'1
'II

"&'1bn~EJ119 ii1
Separate Stainless Steel Socket l-HiiF111lJEJ11&'1EJI'1F1~EJ-!lnuti'1'U"lJEJ-!I
Back Angle ~b~EJnl"li'1"li'ril'V11'u~I'1~-!lnuvlEJJ1L'U1LL~~EJeJn"lJeJ-!lLF1~eJ-!ll'11Jl
L~'U(Water Chiller) 'l1lJ~~1~~(;l~~ Separate Stainless Steel Socket
nuvleJJl L-UlLL~~eJeJn"lJeJ~LF1~eJ-!Ibth~lJ L~'U
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1.3.9.11. Level Alarm Switches 1 'W5.:JJ1b~lJ~1V1i''U~~'U'UJ1b~'W~~tXeJ.:Jija1(9l'li~~~hJ

n1~ ~'Wn1~ ~.:Jaqj qj1 ru~ ~ tXeJ.:J~VI~.:J 111 'W~eJ.:J"!l1.:JfllJ bF1~eJ.:J bb,,~ij bF1~eJ.:JVllJ1 EJ

"~~~'UJ1b~'W~1" ~Vl11'~~1n1~~.:Jm~~.:Jaqjqj1ru el'Wb~eJ.:J~1n1~~'UJ1b~'W

elVltlfl~

1.3.9.12. ~tlmw~1~eJ.:J

~i''U~1.:J~~tXeJ.:J:ijVl b\ll~EJlJeJtlmw~.:J~~fl~11~eJ 1 tld &11~eJ.:J11'bu'WeJ~ 1VI,,'1'li'~1V1i''U" ,

1.3.9.12.1. PressureGauge 1il1'W1'W 4 '1fVl,
1.3.9.12.2. Thermometer 1il1'W1'W4 'IlVi

~1V1i''U1a VI eJtlm WF11'UF1lJ~1 EJms1V1mlJ 1~ijeUeJfhVl'WVI erum EJfl1~oV1.:JtX'W11', , ,
, ...

IIcv'" II UQ,'" I II 4 1/ q II I II I !IV 4

~~'U~1.:J~~\lleJ.:Jba'We:J'lJeJeJ'WlJ(9l~1flm1~1.:JVI~eJ~F1.:J'UF1lJ.:J1'W'VIWJ1~1.:Jbb\ll.:J\ll.:JVI~eJF1ru~m~lJfl1~
\J ",. '\J" 'U

II .dill'" I ~ I

\ll~1~fl1~~1.:J'VI~11~1.:JU\ll.:J\ll.:JfleJ'W
"1.4 m,,,aviEl (Pipe Joints)

1.4.1. oVeJ~eJ&11V1i''U'vlm VI~fleJ1'Ua.:Jfl~a tXeJ.:Jbu'W'1filVibfl~EJ1 Malleable Iron \ll1lJlJ1m;i1'WvleJ
'"

bVlaflm'Ua.:Jfl~a 1-HeUeJ~e:J-rr'Wbfl~EJ1tXeJ.:JbU'WTapered Thread -rr'Wbfl~EJ1e:JeJfllJ1hhj'eJEJfl';h 3

bfl~EJ1ne:J'Wfl1~-rr'U bfl~EJ1~~tXeJ.:J~lJ bfl~EJ1~1EJ b'VItJa eJ'W ~" 'U'Wel1 bfl~ EJ1.fl1 EJ'WeJflne:J'Wbb~1~.:J,

1.4.2.

cv -=I 1111 IV

'lJ'Wbfl"EJ1 b'lJ1V11EJfl'W
" .,jfl1~\lleJ'VImb'U'Ub'1feJlJ (Welded Joints)

1.4.2.1. 1m -Hfl1~b ~eJlJ~1V1i''Ufl1~~eJvleJ 1~'VIfl bb~.:J EJm 1''W~1'W~1il1b U'WtXeJ.:J1-Hfl1~~eJ~1EJ,

1.4.3.

bfl~EJ1 VI~eJEJbilEJ'WVlU1bbueu
", 1 ,,J • .,j II tl 1'.:'111 tl 11.4.2.2. 'VIe:J'lJ'W1V1Vlqj'VI~~'W1lJ1b'1feJlJ~~(9le:J.:J"'U "1EJ VlbVl~lJ ~~lJ1ru 35-40 eJ.:Ji'l1 VlEJ

CiI IJ d q I

fl1~ b~ EJ~Vl1EJbF1~eJ.:Jb~ EJ~nou
1.4.2.3. fl1~b~eJlJeUeJvleJ~~tXe:J.:Jb~eJlJbb'U'U Butt-Welding bb"~~tlmwtl~~fleJ'Uvle:J b"!l'WeUe:J...

.:Je:Ja1lJ'VI1.:J~~tXe:J.:JijlJ1 \ll~;i1'Wbb"~'1.11V1'Ufl'lJe:J.:JeUe:J~e:Jvle:J\ll1lJlJ1\ll~;i1'W ANSIB.16.9
'" '"

1.4.2.4. neJ'Wfl1~b~eJlJ tXeJ.:Jvi1F111lJa~mVl~1'Wtl"1EJ~~~t11lJ1b~eJlJ1~a~mVl

1.4.2.5. ~1lJ1ioVe:J~eJ oVe:J.:Je:J~b~e:JlJ~'WlJ11'li'be:J.:J1'W.:J1'W

1.4.2.6. lJ1(9l~~1'W1 'Wfl1~tl~'U~.:J1'Wb ~eJlJ tXe:J.:Jbu'W1tlmlJlJ1\ll'l'~1'W'lJe:J.:J AWS
fl1~~e:Jvlmb 'U'UVlU1bbtl,,'W (Flanges)

1.4.3.1. 11~1m-Hn'Uvle:J'lJ'W1V1~.:Jbb~ 3 .Q1~'W1tl1m-Hfl1~~moV1n'Uvle:J~1EJVlU1bbtl"'W

1.4.3.2. fl1~VVl:ij'UVlU1 utl"'W'lJe:J.:Jvle:Jae:J.:Jvle:J~~ tXe:J.:J'lJ'W1'Wn'Wbb"~e:J~1 uu'W1b~EJ1n'WVlU1

bbtl"'W~.:Jae:J.:JtXe:J.:JVVl:ij'Ubb'l1'W~1EJBolt VVi
II q V CIj V q l' '" "'tl " " ...1.4.3.3. VI'W1utl,,'W uaeui 'WEJ'W~~ \lle:J.:JlJVI'W1b~EJ'U lJF1VIbe:JEJ.:JlJ ~~ tnu b(9llJVI'W1u'U'UEJ1.:J

"
a.:JbF1~1~~ VI~mbe:Jab 'Ua'VIeJaijF111lJVI'W11~ue:JEJfl11 3 ij,,~blJma1lJae:JVle:J~i1e:J.:J

fl'IJfl1~i'1~lJ

1.4.3.4. Bolt & Nut ~1iVVI:ij'UVlU1bbtl"'W b~e:J-rr'Wbfl~EJ1~'Wbb'l1'Wbb~1~e:J tXe:J.:J1~~ihfl~EJ1

e:Je:JfllJ1~1fl Nut 1~Ue:JEJn11 3 bfl~EJ1e:Je:JfllJ1~1fl Nut 1~Ue:JEJfl11 3 bfl~EJ1bb"~

tXe:J.:J1~lJ1fl~'Wbn'W.:J1lJ~.:J Bolt & Nut mi~~tXe:J.:Jvi1~1EJ1aVlbVl~fl~alJilbn" VI~e:J,
l"VI~m~ bu'WaUlJ 1ffiVi EJ~1EJ
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1.5
._t.r .r

n11"~"~~~u1~~tn11~~fl~U1tUU~~U1

1.5.1. ~~~,:rVlenl1LL~teJtl mru1 ~V'l1mJ~eJ fl1'lvh!l1'Utlfl~,
1.5.2. LL'U'Unm'l11.:J~ ~~.:J LL~ttl-rutl~ .:J'lt'U'Utl-r'UeJ1 f11l"fLtJ'ULVi~.:J Diagram LL1.'I~.:JLL'U1 rns L~'U'VleJ

Lvht!'U ~-r'U~1.:J~t tJleJ.:J-r'U~~"1feJ'U~eJf11'lL~'UvlmL~t:ij~vlm)~.:J 1~1.'Itmfl~1 ~~eJfl1'lL 'Il1Ci.:J'Vlfl~ ,
ri1'U"lJeJ.:JvleJL~eJ.:J~1 fl'llml1 n~~1 fl"lJ1~"lJeJ.:JLL'U'U "ti1.:JvleJ~flL~~1 LL~t'lleJ~eJ11~1 eJ1~ ~ t hJ LL1.'I~.:J
111.'ULL'U'U 'UeJfl~1flt!'U~-r'U~1.:JtJleJ.:J~'l1~1.'IeJ'ULL'U'U1.'I~l'U~~m'llJ Lf11.:J1.'I11.:J,iheih, 1.'I"lJ1.fi'U1~~ ,
1'V'1vhLL~t~flLL~.:Jm~1'U (t;l1i1) L~eJ~'l1~~ ..J'lr.:J~1LV'I~1'U f11'U ~~.:J"lJeJ.:J"tieJ.:JvleJ(Pipe Shafts)

LL~t'lleJ'll~LL~.:J~1fl.:J1'U~'U 1b~eJ1iLtJ'U'IleJlJmhvl-r'Ufl1'lb~'UvleJ~~~.:J 'IleJ~1.:J 1Lb~t11~11~
... J{ ...I ~

L'VIlJ1t1.'llJfl'U1.'ImV'l"lJeJ.:JV'I'U'Vl'U'U1
1.5.3. LtJ'U'VI'Ii'1~"lJeJ.:J~-r'U~1.:J~~ttJleJ.:Jvi1fl1'l~~~.:Jvlm111 ~LtJ'U1tlL~~~fl~eJ.:JmlJ'VI~fl1"1f1L~~fl1'l~ ~

m1~1.'IeJ'U-r'UJ1'V1'1i'fl"lJeJ.:J~'Ii'.!j~'U'VI~eJLf1'l.:J1.'I11.!j"lJeJ.!jeJ1f11'lLL~t1~"lJ'U1~m1lJ~11 LLVf~~.!j ru

1.'Im'U~ ~~ ~.:J~~.:J L~eJ~ ~~.!jvl eJLL~1~t tJleJ.:JhILii~LL'l.!j~'U.f11 ~1 'UvleJLL~tJ1'V1'1i'fl"lJeJ.!jvleJn'U
~tl mrutl'lt fleJ'Uvlm1lJ~.:JJ1m u1'UvleJ~ eJ1~~ tvi11 ~'lt'U'UvleJ'VI~eJ eJ1f11'l L~~'VI1~1~

1.5.4. vleJJ11 'ULL'U1~.:J~ttJleJ.:JEj~1~"lJ'Ul'Un'ULL'U1~'Ii'.:J'VI~m1.'l1LL~ttJleJ.:JLtJ'ULL'U1(;)'l.:J

1.5.5. vleJJ11'U LL'U1'lt~'U~t tJleJ.:J~~~.:J 1~i1 LL'U1L~~.:JLVi~.!jV'leJLLnfl1'l'lt'U1~J1~.:J 'VI~eJ'lt'U1 ~eJ1f11l"f

ann (Venting)

1.5.6. tlmmtJ~"lJeJ.:JvleJ 'VI~eJeJtlmW~ttJleJ.!jtJ~L ~eJ'IjeJ.!jn'Ue:J'U~.!jLI"f'\;~.!jL'Ill1 tlmJm ~1'UvleJ, , ~
1.5.7. vleJJ1~ttJleJ.!j~~~.!j1~1.'I1lJ1'l~tJ~ 'VI~mt'U1~JleJeJfl~1fleJtlmruLL~~t~1 'VI~mL~~t1.!j~'l1~,

L~ ~1ll tJleJ.:J'lt'Ul ~J1eJeJ fl~1 mt'U'UvleJ~.:J'VIlJ~ b~eJf111lJ1.'It mfl1 'Ufl1'l'!ieJlJU1~.:J LL~t ms

Ltl~~'UbL tl~.:J1'Um~'VI~.:J 1'U'lt'U'UvleJ~ttJleJ.:Ji1~ Ltj~'U 'VI~eJ'VI'Ii'1LLtl~'U'lt'VI11.:J'IleJ~eJ L~1eJtl mw~ .
Lvl1~1ii'1LtJ'U

LL'U1v1eJ~t~eJ.!j:ij~ 1~1.'I1lJ1'l~ b'Il1Ci.!j1~~1~ L~eJtl'lt L~"1f'U1'Ufl1'lU1'l.:J-rfl'\;1'!ieJlJ LL'ljlJ'VI~eJLtl~~'U,
~tlmru

1i'llel~eJ~1~lJ1 (;)'l~1'U 1'Ufl1'l ~eJvlel~i1 fl1'l Ltl~ ~'ULLtl~.!j LL'U1'Vl1.:J1tl~1fl L~lJ Ltl~~'U"lJ'U1 ~'VI~eJ...
Ltl~~'U~tlmru

~~~.:Jn1'U11~11~el~"!.'ULL'U1~.:J1~lJ1fl~1.'I~ LL~t11~1~ttJleJ.:J~~~.:J1ll1.'l.!jbfi'U 1.20 LlJ~'l ~1fl~'U~ , ~
~eJ.:Jt!'U 6'1 ~flL1'U11~1~tJleJ.!j~~~.!jmlL'VIiieJ~lLV'I~1'Ui1fl1'lLtJ~-tJ~eJ~I ~ ~

'VI~.:J~l fl ~ elvlel ~1 mL 'U'U'll'ULfl~ ~1 'VI~eJL~eJlJ~eJ.!j Lfl~ ~1 ri1'U~ L'VI~eJL~~ elel fllJ1 LL~t 'leJ ~

L~ellJ~el'VlflLLl-1.:J~ttJlel.:J1iLLtl'l.:J~1~'ll~LL~t'Vl1~n'U1.'IillJ~1~ Zinc Chromate 2 i'U,
vlelJ1L~'ULL~tJ1L~lJ'l1lJ~.:Jeltlmru~~~~.!j 1'U'lt'U'Uvlel ~t tJlel.!j1~-r'Ufl1'l'Vl~1.'IeJ'U~1 ~ LL'l.!j~'UJ1,
1ll'li'el~fl1l 175 PSI LL~t~ttJleJ.:J1lltl'l1fl{l'leJ~f16iilJ'VI~mL'l.!j~'U~.:J1'U1t~tL1~1 10 -B'1LlJ.!j

ri1'UvleJJ1~.!j~ttJlel.!j1~-r'Ufl1'l'Vl~1.'IeJ'U~1mL'l.!j~'UJ11ll'li'el~fl1lmllJ~.:J"lJel.:JJ1 4 LlJm LL~t

-rfl,\;1'lt~'UJ1'V1~mL 'l.:J~'UH L~~ 1lltl'llfl{l'lel~f16iilJ'VI~mL 'l.!j~'U~~ 1'U'lt~t L1~1 1 -B'1LlJ.!jt;l1

(;)'l1~V'I'U'lel~f16iilJ 611'V1-r'Uvlm~ellJ 1~vilfl1'l~~~'lelm ~ellJeJelflLL~1 L~ellJ 1'VIll ri1'U'lel~f1~'Ilel

~el~ LtJ'ULfl~m ~t tJlel.!jLtl~~'U'IleJ~el LL~1~'U~1 m 'Vltl~'ULfl~m 1'VIll ~1flt!'U 1~vi1 fl1'l'Vl~1.'Iel'U

fl1'lf16iilJ"lJ eJ.!j'lt'U'Uvlel1 'VIll~'Umt~.!j 1~ ~ ~ LtJ'U~111V'1el1~"lJel.!j~f11'U~lJ.:J1'U 'It'U'UvI eJf11'l

~ t tJlel.!j1~-r'U fl1'l'Vl~ 1.'Iel'Ufl1'lf16iilJ nel'U~~t L~lJ.!j1'U~lJ\l'U1'U

'It'U'Uvlm~.!j'VIlJ~ ~ ttJlel.:Jvl1 f111lJ1.'Iten~m ~1 'U ~1 ~1.'I1'lbf1il~1i611'V1-r'U fl1'lvi1 f111lJ1.'It el1 ~

m~1 'UvlelL~m\lV'l1tLL~1ri1~ L'VlJ1eleJfl'VIm~ 1f1~.!jb~el1 ~tl'l11"f~1fl~1fl1.'l1'lLf1ilm iV'l1ellJ~.!j

1.5.8.

1.5.9.

1.5.10.

1.5.11.

1.5.12.

1.5.13.
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vT1m1l.n'l~e:n~ Strainer "il'lJn~~vi'.:JtJ~1P1"il1ml1n~.:JG'1m.hnbb~~~.:JbbtJ~ntJ~'¬ lllJl~1 ~bU'U

~tJG'1~~Fl-rr~'lJ11.:Jn1~1~~b1f.J'U'lJ'¬ ll.:JJ1

1.6 m'v""'fli1'tJi)~vii) (Pipe Expansion and Contraction)
1.6.1. n1~~~~.:JvI'¬ llJ1 "il~~'¬ ll.:J~~~.:Jl~ljn1~'lJf.J1f.J~11~1~f.JhJti'¬ ll1~bi1~m1lJbaf.J~lmbfh~'U'UvI'¬ ll

bb~~1Fl~.:JG'1~1.:J'lJ'¬ ll.:JmFl1~1~f.J15Off Sets,Z-Bends ~~'¬ llExpansion Loops bU'U~'U

1.6.2. Expansion Joints {i'l~~1ilmoij "il~~'¬ ll.:Jbu'U'I.!il~Packless,Self Equalizing Type lj Cast

Iron Equalizing Ring ~1'U'lJmf.J~1bU'U Stainless Corrugated bb~~lj Stainless Steel
Internal Sleeve

1.6.3. ~bb'lJ1'Ubb~~~'¬ ll.:J~'UvI'¬ ll(Pipe Hanger& Support)

1.6.3.1. ~bb'lJ1'Uvlmb~~~'¬ ll.:J~'UvI'¬ ll"il~~'¬ ll.:Jbu'U'I.!il~~tJ~ln!ll uu 'U'U~~'¬ llb~lJ1~G'1lJbbtin1~H
IV .,..... .., 1!:"1 .. ".1.:J1'Ubb~~~'¬ ll.:J~'I.!V1'Vln1 ~~f.J~~.:JbbG'1~.:J1~'Ubb'U'U~~'¬ ll~lf.J~~b'¬ llf.J~u~~n'¬ ll'Ubb'U'U

l'U"ll1.:J~vI'¬ ll

1.6.3.2. ~mtJ~f.J'UViP1V11.:J~'¬ ll.:Jlj~bb'lJ1'Ubb~~~'¬ ll.:J~'Uhlbf1'U24 .01 "il1n"ll1.:J~m~m ~bb'lJ1'U

ua~~'¬ ll.:J~'UvI'¬ ll"il~ ~ '¬ ll.:JbbG'1~.:J~huWU.:Juas ~~u~n1~~~ ~.:JVIn"il~~.:Jl 'U Shop, .
Drawing ~1f.J

1.6.3.3. ~bb'lJ1'UvI'¬ llue~~'U'UvI'¬ ll~'¬ ll.:JG'11lJ1~rltJ~'U~~f.J~G'1.:J~11uu 'U1~.:J~1lJtl'U1~ bb~11~~1• v

1.6.4.

...
n",h 1 il1

1.6.3.4. Anchor ~'¬ ll.:J~'UvI'¬ llluu 'U1~.:Jbvl1~1ii'1bU'Ub~mj'¬ ll.:Jtl'UUnder Strain "il~~'¬ ll.:JbU'U

Heavy Forged ~~'¬ llWelded Construction bbf.Jn~1.:J~ln"il1n Supports tJn~

1.6.3.5. Anchor ril'VI~m'¬ ll.:J~'UvI'¬ ll1'Ubb'U1'U'¬ ll'Ub~mj'¬ ll.:Jtl'UStrain "il1n Offsets "il~~'¬ ll.:J

bU'UForgedWrought Iron Clamped ~~'¬ ll~l.:JbbU'U.. ... ...
1.6.3.6. n1~tl'¬ ll.:Jtl'Um~\l'U1'U'U~b1WVIu'lJ1'Ubb~~~'¬ ll.:J~'UvI'¬ llrlml1~il'nvl'¬ ll bb~~t11n~"il'Ubf1'Uv

Fl11lJbaf.J~lf.Jbaf.JFlWG'1lJ~'lJ'¬ ll.:J\l'U1'U1tJ ~~'U~1.:J"il~~'¬ ll.:J1i1G'1~~ljFlWG'1lJU~bU'U"
III '" .. III

\l'U1'U~ljFl11lJb ~.:Jbb~.:Jbb~~m1lJf.J11b~lJ1~G'1lJb~'¬ ll1i~'¬ ll.:J~'¬ llf.JvI'¬ ll~'¬ llf.J~'¬ ll~~WJ1.:J

1G'1~dtl'U\l'U1'UvI'¬ llmoij"il~~'¬ ll.:Jf.J1~1f.Jn11miri1~~'U\l'U')'Ul~b~f.J'U~'¬ llf.J,
1.6.3.7. ~llJloij~~'¬ ll.:J~'UvI'¬ ll'l.!il~~'U1 b"ll'Um~, b'il'¬ lln,1l!, 1'1l~.:JllJ'1~~~1iHlJ1~'¬ ll.:J~'UvI'¬ ll

~~~~.:J~'¬ ll.:J~'U~~'I.!'¬ ll'Ul'Un1~~~m11.:JConcrete Insert uae Anchor Bolt bb~~vT1.:J1'U
"
b~mtl'U1Fl~.:JG'1~1.:J~'U1 ~lii'lbU'Uri1~~'Un1~~~~,'J~~'UvI'¬ ll~1.:J1

vI'¬ llJ1~~.:J'lJ'U1'Utl'U~~'¬ llln~<a~tl'UvI'¬ ll'l.!il~~'U1 ~~~~,'J"il~~'¬ ll,'JbbG'1~.:j~.:J\Jl1bb~U.:j~~~'U'lJ'¬ ll.:JvI'¬ ll
I I ~ ~ d tV ~

~1.:J1 n'¬ ll'Un1~~~~.:jbb~~V1~'¬ ll.:J~'U"il~.:J
d I Q.J 1.<::::11 .q IV d 1!:"1 .. ..
V1bb'lJ1'UVlmb~~~'¬ ll,'J~'UVI'¬ ll"il~lJ'lJ'U1~bb~~~1f.J~~ b'¬ llf.J~~.:JVI~~1i') ~'Ubb'U'U ~~'¬ ll~lf.J~~b'¬ llf.J~

tJ~~n'¬ ll'Ubb'U'Ubb~~vT1n1 ~~~ ~.:j~'U~~'I.!'¬ ll'U1'Un1~ b~lJ'lJ'U1~ b~~ n bb'lJ1'UvI'¬ llbb~~Fl11lJ~'U1'lJ'¬ ll.:Jv

m~n b~'¬ ll1~b~lJ1~G'1lJtl'UJ1~il'n'lJ'¬ ll.:jvl'¬ ll1'UG'l1'U~1ii'1bU'U
d I IV I II CII",.q, • t q Q.I q

V1bb'lJ1'UVI'¬ llbb~~~'¬ ll.:j~'UVI'¬ ll"il~~'¬ ll.:JVl1G'1n'UG'1'UlJRed Lead Pnmer 2 'I.!'Ubb~~V11G'1bVl1V1'U'¬ lln2

1.6.5.

1.6.6.

1.6.7.

1.6.8.

"i'U
~~'¬ ll.:j~'Uvlamoij'Uane:nFl1~vT1~1m~~n-q'U~.:jn~a (Hot Dip Galvanized) 1~f.J"il~~'¬ ll.:JG'1~1.:J~

';i'¬ ll.:j~'U'vi'¬ llbG'1~"ilb~f.J'U~embb~1't111tJ-q'U

------------------------------ - - . - ..
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,J .., I 1 ... ,J"" .:.,.. "" I 1 '" "" II iJ"1.6.9. 'VILL"lJ1'lJLL~:::'H)~~U'VItl'lJU~L1W'VIlJnl'H''lJG'I:::L'VItl'lJ"lJtl~Lmtl~L'II'lJ 'lJ'VItl~Lmtl~'OJ:::\Jltl~Lu

'IIilli1~ijG'ltJ~~'VI~tl~mJ1~l'lJlJll L.;jmjtl~tl'lJm'Ht'lJG'I:::LVitl'lJ'OJ1nvltl1tJ eJ~1f1'l~G'I~1~"lJtl~eJ1f11'l
,x1lJLL'!J1'lJvlmoU1tlUvltl~'lJ '1 'VI~tl1f1'l~G'I~1~"lJe:J~~tJmwLf1~e:wj'm~'lJlIi1LU'lJe)'lJ"lJ11i1

1.6.10. vltlG'l1lJ~tlli1(Pipe Sleeve)

1.6.10.1. vltlG'l1lJ~tlli1~tl~ru~111'lJU~L1w~vlm11L~'lJ~1'lJ~U~f11'lJ'VI~e:JL'V'l1i11'lJf1e:J'lJn~\Jl
I IJ' 1/ I I d I II ~ II

1.6.10.2. 'VItlG'lllJ~tlli1'OJ:::\Jltl~m1~m1"lJ'lJ11i1"lJe:J~'VItl'VI~tlli1tltl1~'lJtltl2 'lJl LL~:::\Jltl~tl1l

\Jl~tlli1'lb~~~1'lJ'VI:::~1f1'l~G'I~1~t1'lJvltlrie:J'lJru~~tl~'VI1~tl'lJG'lillJtl~1~t!tltl2 ~'lJ,
1 -=ld I I S I II .H'1al.r I t.I ~ 4 ILl1.6.10.3. 'lJmW'VI'VItl~1'lJ'V'l'lJ'VItlG'lllJ~tlli1'OJ:::\Jltl~'VI:::~G'I~"lJ'lJbuU'lJ'V'l'lJtltl1~'lJtltl2 'lJl L'V'ltln'lJ

'"
J11'VI~LoU1l'lJ'litl~vltl LL~:::~tl~tlIi11G'1li1tl'lJJ1~tlm:::'VI';h~vltlJ1tlUvltlG'l1lJ~tlli1d, ,

1.6.10.4. 'ltlu'litl~';h~'l:::'VI';h~vltlJ1 tlUvltlG'lllJ~e:JIi1~e:J~tlli1~1tl1G'1Ii1~~G'l1lJ1'lt:ltl'lJJ11~tl~1~, ,
~ LL~:::G'l1lJ1'lt:ltl'lJ1yjl~tl~1~t!tltl 2i11lJ~

1.6.10.5. vle:JG'lllJ~tlli1m~ri1'V1'rUvltlJ1~~tl~~tlli1~1'lJ~U~ ~'lJ L'V'l1i11'lJrl1'V1'lJli1lm~vlmnlJ
,JiJ~,J" .. .., "",J • .., ...... 11'"~tlli1'V1L'lJ'VIL'VI~nStainlessSteel 'VI'leJ1G'11Ii1tl'lJ'VIG'l1'lJm'VItlU~m'lLL~:::L'VIf1u eu,

1.6.11. n1~'V11avia
ri1'V1'rUvitlL'VI~nl'hrntil 'lJe:J1f11'lmlJ1~,xlJQ'lJ1'lJ1,xvT1f1l1lJG'I:::eJ1Ii11Jl1v1tl1,xtJ'l1f11'OJ1nG'lUlJLL~:::

~~G'lntJ'ln ~1~ '1 tltlnl,x'VIlJIi11Ii1t1l~LLtJ'l~mli1'V1~tlm:::1i11~m1t1'V1t11u'OJ1t1'lJiii~'VI1~'le:J~~'lJ~1t1~tl'lJG'lillJRed

Oxide Primer 2 ~'lJ ritl'lJ~'OJ:::'VI1Vi'U'VIt!1~1t1'll1G'1~\Jl1lJ~1~'l:::ul11'lJ'VIlJlli1m'l\JlmL~~~n2 ~'lJ ci1'lJvlm'VI~nl'i1,
mtl'lJtlneJ1f11'l1,xvi1R11lJG'I:::eJ1Ii1L'li'lJL~tI1tl'lJ'OJ1nt1'lJiii~'VI1~1t1~Epoxy Coal Tar 'VI~mVitlULvl12 ~'lJ LL~liii~'VI1
Vi'U~1tI'll1'G'1~L'li'lJL~tI1tlUvleJ.fl1tll'lJeJ1f11'l

1.7 Q'lJ1'lJ~viaJ1 (Chilled Water Pipe Insulation)

1.7.1. LU'lJil'lJ1'lJ'IIilIi1L6If~tJli1(Closed-Cell Flexible Foamed Plastic)

il'lJ1'lJm~tlUvltl"lJ'lJ11i1L~ne:J1'OJLU'lJ'IIUIi1LU'lJvltl'lJn~1~tI11~~vT1ri1L~'OJ'ltJlJ1'OJ1n1'l~~1'lJri1'V1-rU
"G'lllJLL~l'lli1ltJ\Jl1lJvlmL~:::oUe:J1R~1~ 'VI~e:J'OJ:::1~'IIilIi1LL~'lJ'u1lJ11JlIi1lm~"lJ'lJ11i1'V'ltlL'VIlJ1:::tlUvle:J~~e:J~m'l,xlJ L'li'lJL~til tl'lJ" ,

tlUvle:J"lJ'lJ1Ii1l'VIqJtil~ \Jl'l~'ltltl~tl"lJtl~LL~'lJQ'lJl'lJLL~~:::LL'IA~~tl~1~rnl~~~~\JlQ'lJ1'lJ~,xmr'lJ '1 LL'lJ:::1l1lm~'VI1eili1~li1l,x
LL'I1'lJ

1.7.2. ~WG'llJllil"lJtl~lJllil'lJl'lJ(Insulation Properties)

il'lJ1'lJ~1~~tl~1~ijci1'lJtJ'l:::ntlU"lJtl~G'l1'l CFC LL~:::ijf1WG'llJU~mu{l1'lJ\Jl1lJR11lJ~tl~rn'l,

Fire rating

~lJtJ'l:::~'VItn1'l1l1f1l1lJ~tl'lJ
(Thermal Conductivity)

Water absorption

...
f111lJ\Jltl~rn'l

lyjl'i'ul~Ltl~\Jl1lJ ASRM 0 1692
l~Ln'lJ 0.26 BTU/hr Sq.Ft (F/in)
d A.d
'VItlW'VIillJLQ~tI75 F, "

Water Vapor Permeability
Linear Shrinkage
f111lJ'VI'lJ1LL'I1'lJ4-6 tJe:J'lJI'l/~U:~\Jl

\Pl1lJASTM 01056 LL~:::ASTM C534
Type I (l~Ln'lJ 5% 11i1t1J1'V1un)

I'l1lJ ASTM C355
I'l1lJ ASTM C548
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1.7.3. "tl'Ul~U'U1'UmoU(Application Sizes) U'U1'UG11'VI1'UvleJJlLLI1i"t"tlli~LL"t LLI1i"t"tl'Ul~'lt~eJ-!I~

f'l1llJl-1'Ul LViEl-!l'V'leJ~'ltUeJ-!In'UblJ1~Ln~fl1'H1i'U~1"tleJ-!l1eJJ1~~1'UeJn"tleJ-!lU'U1'U1'U"tlrut~

'U~~Ellfl1P1~eJ'U-rrl-!1~eJrul-1.nlJ95°F LL"t~f'l1llJ~'UalJ~vllj~eJEl"t 85 U'U1'UmoU~eJ-!lijmllJ, 'II

l-1'Ul~-!ll1ieJhJii

"tl'Ul~vleJ "tl'Ul~"tleJ-!lU'U1'U

G1ll-11'UvleJJ1L~'U(Chilled Water Pipe)

2~ ~1 LL"tL~nn1l LL'U'ULU'UvleJ'Un"1-!1EJ11l-1'Ul1lJ1!eJEln1l1"
"3 - 8 li1

10 ~1 LL"t1l-1qjn1l

l-1'U11lJ1!eJEln1l1% ~1

l-1'U11lJ1!eJEln1l2 ~1

G1ll-11'UvleJJ1~-!I(Condensate Water Pipe)

2~ ~1 LL"tL~nn1l LL'U'ULU'UvleJ'Un"1-!1EJ11l-1'Ul1lJ1!eJEln1l~ ~1
"3 - 6 li1

8 ~1 LL"t1l-1qjn1l l-1'Ul1lJ1!eJEln1l1 ~1

G1ll-11'UU'U1'UmoU~lJLf'I~eJ-!I~'UJ1LL"t1l~1~eJ-!ll-1'Ul1lJ1!eJEln1l1% ~1• 'II

1.8 ,::tJtJlftyh~~u~"l~ft"1fVlllaL"ai

1.8.1. eJtlmru1vlyhVlf1€'Umi~~~-!l1'U~tl ~eJ-!lLUW.j~I'lJlru,;m~lJ1(Jl·H)1'U"tleJ-!INEMA , UL LL"t, .. 'U cQ

ASACE

1.8.2.

1.8.3.

1.8.4.

1.8.5.

1.8.6.

1.8.7.

1.8.8.

1.8.9.

vleJ~eJEl~lEl1vlYh~eJ-!lLu'UvleJEMT Conduit LU'U~~I'lJlru,;mEl1 'Utl~tLVlPlm~1'Ufl1~1meJ-!I

lJl(Jl~~l'UeJ(Jl~ll-1m~lJ (lJeJn.)LL~1vleJ~eJEl~lEl1vlvh LLI1i"tvleJ'lt~eJ-!lijLf'I~eJ-!ll-1lJ1Elfl1~~1.. ,
LL~~-!I~eJ~~~I'l~ b~'U1~oH~uetf'l-!lVl'Ul-1~eJLf'I~eJ-!ll-1lJlElua~-!I~lu"t b~El~eJ~l-!1~'U(JlllJ~eJ-!lfi'n~~L
c:J II ~ A IV tfo

nEJ1"tleJ-!ln'U~"(Jl.nru"f1fl1l-1'U~

~lEl1vlYh1mi"tlli~ THW LU'U~~(JlJlru,;mEl1'Utl~tLVlPlijlJlm~1'U(Jl1lJ lJeJn.11-2521 ij..
~rum'V'l1lJ~ln11l-1~eJLViEl'ULvllTHAI YAZAKI / PHELPSDODGE/ S.super Cable
fl1~L~'U~lEl1vl~1'lt~eJ-!lijvleJ~eJEl~lEl1vl~l

Circuit Breaker Plug-In 'lI'Ul~(JlllJLL'U'U~~rum'V'l1lJ~ln11 Klockner-Meller

Molded Case Circuit Breaker "tl'Ul~(JlllJLL'U'Uij~rum'V'l1lJ~ln1l SIEMENS,SQUARE-D,
ABB

fl1~~~~-!leJtlmru1vl~1G11l-11mt'U'Utl1'UeJ1fl1P1 ~eJ-!I~lLli'Ufl1~(JlllJlJlm~l'U"tleJ-!Ims1vl~l, ..
'Uf'I~l-1"1-!1l-1~eJ1J1m~l'U"tleJ-!I~lJlf'llJ1Pl1m~lJ~C11'ULLl-i-!ltl~t LVlPl1VlEl1'U'V'l~tmlJ~1"lltl5lJu.. 'II

(1.~.VI.)

'lt~eJ-!I~~~-!I~m'Uf'llJ1vl~1'l1eJ-!I~1'Utl1'Utl~-!lml-1lJl1il-!1l-1ln1lJ1m i"tleJ-!lL~lJ'II , ,

~1'U~l-!1~eJ-!lij1Pl1m 1vl~lm~1'U 1'UeJ'Unn(Jltl~tneJ'U1"ll1"li'V'l1Pl1m~lJf'l1'Uf'llJLu'U~m'Uf'llJ-!ll'U'U ,111~ 'II \I ,

LL"t1meJ-!lLL'U'U~llllJl1 oU~~~-!I

1.9 ';1aV1-!1~t1n'W1l1"'!1'U

~lEl"t L~El~1'Ul-1lJ1~m~LL~-!lfi-!l~1El~eJ~~~(JlLL"t~~I'l.nru'; 1~~
~-!ltl~ru~lJllii"tleJ-!I~t1mru,r'U1 ~eJ-!l1lJ"1i'~l1imlEl"tL~El~LU'V'llt~n1l-1'U~11'

1m 1'tl ~eJ-!lLL~~-!lLeJn~l~~lEl"t L~El~LL"tl-1~n~1'Ue)l-!1~-!leJ~1-!1LViEl-!l'V'leJ..
LL"t~t1mru~~eJ1l1~r'UnTHJeJlJr'U

A CLI tf CiI d d
fl1~L~'UeJ~"(Jl.nru"f1'UeJnLl-1'UeJ'l1n"lleJVI

b~eJfl1~W'l1~rul eJ'4~1m oU-!ll'Ul~Elij
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flwmVUVitl'UL'Yh "I1t1~eJ~~~(JlLL"~~~I'l.nw';'tleJ'rr"'~LL"~eJumcllJ1(Jl"I~1'Ul~LtJ'UhJ(Jl1lJ List of Material &
" \I "" cd

Equipment ~~~eJ1u;l
1.9,1. CHILLER ,FAN COIL & AIR HANDLING UNIT

_ TRANE, YORK, CARRIER, DAIKIN, DUNHAM-BUSH

1.9.2, VENTILATION FAN
_ NATIONAL, MITSUBISHI, NICOTRA, KRUGER

1.9,3, AIR CLEANER
_ TRION, NATIONAL, MITSUBISHI, MICRO AIR

1.9.4. lJ1'UmmPl
- NATIONAL, MITSUBISHI

1.9.5. FIBERGLASS INSULATION
- MICROFIBER, SFG

1.9,6, CLOSE CELL ELASTOMERIC FOAM INSULATION

- AEROFLEX,ARMSTRONG, FUBATEX
1.9.7, GALVANIZED STEEL SHEET

- SINGHA, LOCAL MANUFACTURER

1.9,8, FLEXIBEL ALUMINIUM DUCT
- AERO DUCT

1.9,9, DIFFUSERS, GRILLS, LOUVERS, REGISTERS

- KOMFORT FLOW, FLOTHRU, TITUS
1.9,10. AIR FILTER

- AAF, FARR, CAMBRIDGE
1.9.11. PVc. PIPE & FiniNG

- vlmi11'V1t1,'VI~eJ1~-S'UlJ1(Jl"I!1'UlJeJfl.

1.9.12. COPPER TUBE & FiniNG

- SUMITOMO, FURUKAWA, MAELLER, HALSTEAD, KEMBLA
1.9.13. BLACK STEEL PIPE

- LOCAL MANUFACTURER
1.9.14. GATE VALVE

- KITZ, TOYO, CRANE

1.9,15. TWO WAY CONTROL VALVE

- JOHNSON, TAC, HONEY WELL
1.9,16. BUnERFLY VALVE

- KEYSTONE, AMARI, EBRO

1.9.17. BALANCING VALVE W / FLOW MEASURING PORT
- AMSTRONG,CRANE, TAC

1.9.18. SILENT CHECK VALVE

- TOYO, VAL-MATIC, TRW MISSION
1.9.19, WATER STRAINER

- KITZ, CRANE, TOYO
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1.9.20. AUTOMATIC AIR VENT

- AMSTRONG, VAL-MATIC, MAID-O-MIST

1.9.21. FLEXIBLE PIPE CONNECTOR & EXPASION JOINT

- MASON, METRAFLEX , TOZEN

1.9.22. PRESSURE& TEMPERATURE GAUGE

- TRERICE, WEKSLER , WEISS

1.9.23. FILTER GAUGE

- TRERICE, DWYER, MF

1.9.24. ELECTRICAL CONDUCTOR

- THAI YAZAKI , PHELPS DODGE, S. SUPER CABLE

1.9.25. SAFETY SWITCH OR LOAD BREAK SWITCH

- SQUARE 0, WESTING HOUSE, SIEMENS,
1.9.26. ELECTRICAL CONDUIT

- MATSUSHITA, MARUICHI , TAS
1.9.27. STARTER CONTRACTOR & INSTRUMENT

- ABB , SIEMENS, SQUARE 0
1.9.28. INVERTER

ABB, DANFOS , ALLAN - BRADLEY

1.9.29. FLOW SWITCH

Me. DONELL , PENN, OM RON

1.9.30. ELECTRIC MOTOR

BROOK, ABB ,MITSUBISHI,US MOTOR,CALPEDA
1.9.31. WATER TREATMENT

DYNAMIC, CULLIN GEN , ERLEN,WATER DOCTOR

2.2

~-r'\.J';ij\!I~:::~'eJ~~1LihJn1'~u-r'U'\.h~h'llJ 'VI~'eJu-r'Uu~~'VI~'eJ~~~~~1EJVltJVI-rw6~lIm~::: LLa::LL~~~1tJ'lJ'eJ~
'\I III 'I "

(JltJL'eJ~~~~tJ~:::1'eJtJ~1tJ~~'VI1I~'VI~'eJ'U1~~1tJ1~~~tJ-r'U~1~'ll1~1u~ nVl'eJ~'VI~~hJ1~L 1tJLL~~::M-r'U'eJ'4qJ1(Jl

~1 nll'VI11V1EJ1~ElLV1~1u1a~~1'lJ1I~~aoo1tJ LL~~~d~-r'U~1~eJ~~'eJ~-r'U~~'lJ'eJ'U~1tJ~1~-r'U'll1~1utTtJVJn
u~:::m~~1~-r'U~1~ih~tJlI'V111V1EJ1~ElLV1~1u1a~~1'lJ1I~~a~6'!1tJilaVl5'U'eJm~n~qJqJ11~

m~-r'Uu~:::ntJ~a~1tJ'1l'eJlILL6!l1I~:::'U'Uu-r'U'eJ1n1P1(Jl111~n1'V1tJ~1u TOR d ~~1'i1LL~~LLa:::'eJ:::l'VI~1~EJ

n1'V1tJ~-r'Uu~:::ntJ~a~1tJLtJtJL1a1 2 tI LL'U'UOn Site Service ,r'U~1nltJ~a1,rn1V1EJ'U~n1~LLa:::

LVI~1tJ1a~6'!1'j6'!tJLVlP1(Jl~1~-r'U1I'eJ'U~1tJ

~-r'U~1~LLa:::~ufilli1~1tJ'lJ'eJ~~-r'U~1~ ~:::~'eJ~ufi\r~ mll~::: LUEJ'U'lJ'eJ~~-rn'l!t1'U~L1ru'eJ~1~L~~~~-r~ 1u
\I \t 6.J \I ':,.J \I

~:::'VI';h~~1LiltJm~ri'eJ6'!11~~~~~LLa::u-r'Uu~~ 16'!~m1l1iLLGi11tJ~1tJ~LtJtJ'lJm~-r'U~1~ ~:::~'eJ~ti1'eJ'eJn, , "
tJ'eJm'lJ(Jl'lJ'eJ~m~1~ LLa:::~1tJ~LtJtJ'lJ'eJ~'eJ1~1~ ~:::~'eJ~ti11un'eJ~H'eJ~1~il~:::LuEJ'U
~L6'!tJeJ11~1~:::~'eJ~L6'!tJeJCATALOGUE LL~:::'l'1tJ~:::L~EJ~~1~&'} W~'eJlI'VI,r~~eJ-rmeJ~~rumwLYitJ'UL'Yb1u
" I.

mW~~L6'!tJeJ'l'1~11111~L6'!tJ'eJL'eJn6'!1~~1~&'} (Jl111~l~~:::'UH a1,rn1V1EJ'U~m~LLa:::LVI~1tJ1~~6'!1~6'!tJLVlP1
" I.

'lJ'eJ6'!~1tJaVl~~~::hJw~1~ru11 'UL6'!tJeJ11~1

2.3

2.4

---------_ ..
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2.4 ~L~tlEli11'11'ii):::~El.:JL~tlElCATALOGUE LL":::i1V":::L~V~~1.:J6'l'VfrmJVI,r.:J~El~'tJiEl.:JI'IUlmViLVimJLVh1u
" I'
mW~~L~tlEli11'111lJ1~L~tlmvn~1i~1.:J 6'l~1lJ~ l~i:::'U 11' a1,rn1'Vlv'U~miLL":::L'VlI'ILtlL"tj~1i~tlL'Vlfll

" I.
~'(..I 1,.. 'I"lrn~.:J1t1i:1'Vl15'Vl'ii):::lJVi'ii)1iUl1~'UL~tlm11'11

mi'Vl~~El'UI'IUI~lJ~VI~El.:J1t1~1lJ"llEln1V1t1~~"El~'ii)tI.:J1t1'Vl~~El'U~-rU~'1.:J'ii):::~V.:J~1LiltimiLEl.:Jmv1~. "
mil'11'Ul'IlJ.:J1t1'llEl.:Ja1,rn1'Vlv'U~miLL":::L'VlI'ILtlL"tjG'l1iG'ltiL'Vlfll VI~El~~~.:J1'lJvhmi'Vl~G'lEl'Un'UVI~1v

i1"l1mi~' mia1,rn1'Vlv'U~miLL"::: L'VlI'ILtlL"tjG'l1iG'ltiL'VlfllL~tI"lIEl'UL~v~11"li~1v~Ln~~tI..r.:JVllJ~LUtI'llEl.:J

~-r'U~1.:JLEl.:J..r.:J~tI
~-r'U~1.:J'ii):::~El.:J'VhmiP1mmi'm~UI:::'llv.:J.:J1t1'IJ-r'U'lJi.:J1~":::L~V~LL":::~~~1~'Umivi1.:J1t1~1.:J1 lnu
"v •LL~U.:J1U~~~.:JLL,,:::'IJ-r'U'lJi.:J1~,,:::Lav~LL":::LG'lUEl1~a1,r n1'Vlv'U~mi LL":::L'VlI'ILUL"tj~1i~uL 'VlfllL~tI"lIEl'U•

2.5

2.6

2.7

tiElU~1LilumiLL,,:::ti'1a1,rn1'Vlv'U~miLL":::L 'VlI'ILUL"tjG'l1iG'lUL'Vlfll'llv~El.:J1~ijmi~~LL tl".:JLLm'lli::: v:::mn

~-r'U~1.:J'ii):::~El.:J~UVEllJ'IJ~'U~~1lJL~vvi1LL~umi'IJ~~.:J1U 1VllJi.~G'lEl~l'IaEl.:Jn'Ui:::v:::L1"1~ L'IJ~VU1'IJ
~-r'U~1.:J~El.:JLG'lUvLL~un1i'IJ~~.:J1u~vI'lUl:::niilJmiVl'ii)1iUl1tiEltln1i~1Lilun1i'IJ-r'U'lJ1.:J~U~


