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n1t1{u5t{t2{ t{u{uUlv!1 tux tfiluoo6l?]lavt1unut0u9tfl1 ttolu
o I o v dtnllar{ooit1{ ruu{1un06:1{

c. dola:rnr:
dr.:rioairsrJiurJl.rriouJfrtfinr:rio{n6o{:uuuvt1.t!6uvnu'[a ilfirU1.i1io{ N.egative Pressure +

rio.rr{nfiu + fio{#nnnr: tolt,ttjru.rru Broncho scope {u < fintdurtrrgr tn:ivrt r"l drutu o lru
b, urj?u{1urfi r,o{ir{n1l nriuuuyr"aq l:lnu1u1a qn:6'1fi

m. ?{ rtu{uu:vurudldiiuo"n6::
riruruttu 6n,doo,ooo.oo uT il (aT rd1lfil[6uurvrri'lu)
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c, iufiritaun:ra1na1{ (:1n1dl{6{ ru iuil ed nrn1lnr rEdbsr )

riru':uttu m,sloo,delc(.oolJrvr (arua'rutSoruauradlradurltdln"uviriout6fliiurfir!rrriru)

d. lrxd{d!1ro{11A1na1,! (:rardrl6l) rirgdr.l:vurrunr::']n'lna'ln nolvfl::un1::1R'lnaf i

td'fior:ruruavvr:?aaouer'rtJ:1un1:rirg6:rnrnar.rdrrin{T ufl1tittia"{ilioqo:61ii tu rirlt6ou

ilquruu ueu"i Iouvlnrluni:hitn!:1n1na1{da'1u-n{1!'n1.fi ttio-{1r?-oqo:61fi niiluo

d.o [L!ur!60{11un']: GlJ'1fl.t'tuttav:rnr rJ:.<,rJ:.<(v{),!:.d(n),il:.d(1),rJ:.u n'ruru oa rraiu

d.b rruuuilau olruru tsgY uilu

d.m $o!r1n$o.i{ru (ToR) o'luru bouaiu

d.d !o'n unr:un'r:fi114!ni1{rlouwo.i1uttac:1n']nar.: otrn'r&n"rraioqo:orfid d+,dd lrldbs)
-)a{?uVl b n1nfl1n! bdlos,

b. ?ludo6olrn::rn1!ti1i4un:'tn1na1{ (t1i1d1{6{)

b.o. u1uo"n:?"er iolrlrflur;ati u'tutlY{vttili'tu16gn'l: t.J:Ysrun::unr:

b.b. u1.ia1?a3!"10 n?ual{ flu'luais16fld1u16un1: fl::lJfl'l:
A

b.m. u'rurtuSv{{8 d11,'l ifl?n:[n:0.ina fl:flJn']:

dL'ft"
(ur u o'n:{n :"orur.r dtvrr;a d)

u1utrilvlri{hulfun']:

rJ:csrun::unr:ri111uo:1n1na1.i

\
(uTurtugrwd arur)
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I:rn t61U

nr: : rioairltJiurJpiotJ4'u?nr:riolndo{:cuurNtfi u ralo iurJpiol Negative fl11

ro.rurjtarru Broncho scope {u + dnrdurtrrX (nftd zl

dnluTno6:1{: (rdn) 1 ru 1i.i1'/g

uu! il:.4 ,il:.(Tr), !:.5 (n),ilr.s(t), duuu dn , fio1utu ta rarir

U:cur {7 nrnalnil 2567

niumr:rnrnar nu:nfuuflr:rJn1:r1n1fl41.! nrrn'rd.rn'luinqo:tr i i $9412567 n.riu# z n:nnrnl zsoz 14u2tl : UlYl

UUU :,6

ruuu6lJ:1a1na1{{T urio glrl

tu0d01...............#L....................tJ:vurun::unr:
(x1u0R:10 5nu':.1fi t u6u)

murwrtitirurrxnr:

(ado).....................*......................nt:tJn1:

(u1{a1?Ai^u1n w61t)
roruraitrflrd'turq;nr:

....flll!n1:
(ururtrgrnd artr)

Ii?n:Ln:a.!fla

lrIlUtXq

uuufl *avto nar::1un1:!:cno!nlurioairldnir,tun

-yrndornr:'td goQ dtni4t,auut.o', n:on:ruactdun nvdosau ilrrur"aruac:'ln1oonriol.l

- riru:lmul{nurirgirir u:r.lru/rir nh tiunr: ariurJ:"urJ1.r tdau qarnu 2560 ro{n:rfruinal{

\

61rU1l t1un1t :mrdrriosfrr rlur l
7 ald'tuf,luvt 1 uacriru:.!lrururn{'rurio6i1.t 2,369,316.96

Factor-F = 1.3048 3,091,484.76

rirmudrud z 508,770.00

nrd zs6 544,383.90

3 rirl{rirafi rnu (tri6nn16 zr) 75,7t7.00

6nrturiuvrsrdulnuil:vutru :utl-u (1) + (2) + (3) 3,7 Ll ,579 .66

:1n1n81{ 3,7 tt,579.00

arudru16n uaur,rdfl,rduudo{uriT iourS a 6utlhurv d':u

0'lR't: - 0E.tJ. toau:'ln1 rJ'rvr/n:.r.



luu d:.5 (n)

[Et {o1fi11

J, e .l
d011lynoA:'l{ : 01nltLtU?!'ltU 4 nr I:lnarrr

riru:rtnr: alra,/ 1:.:vrorrraqn:ori

t0Lfl:.!n1t : fl ao{:JU1JYt1'!LnUl/llU !i Negative

rioru'nnnr: toru rt.!1u Broncho scope {u + n'nrdartrrg 2)

rJ:curru:.rnro1tllUu r.4 , r.4{Yl) mc :.5(n),(t ) 1i')u2u 13 trtit,l

rJ:crrru:rardoiud 17 flrn01n:J 2567

a'rurru:rntnat{na:n6ucn:l!n1r:1f, rna1.l 4 +tg+ z56T a$vdz 2567

lnrurinr:nhraun:rRrnaNrrurioairr uu-rflonruirgf,nar.l d fiA.0433.2 / 1.4gg aliud zB ?lurnrJ zs66

,F Utlur {1!o'rn,'i rloulg - rllrnhlvrirr'ru 096 , - tiu.l:vn-uenlu}Yn 096, - zx, rirnrdlantrrir zx
U?u : Ul

n1rull fIUN1' drrrudurlu rirriosfir 14110tr4rl

1 :cmylrtuotRt: 2,369 ,316.96 1.3048

:vmvntuvtl.t

3 T1lia tuvllu

4
,.1

1raufl 'lutlav?]ot14EUlJ

ntoult

r.!ua?{rult'1u 0%

lturj:c duar a'! rulin 0%

noflLUll 7%

7%

:trrir rioair.r ?,091,484.76
61il

0fllii
- ! ) ) - dr

dfl a1uLnM.111u.l1iu610uM.J
-lorludl.r'rvrrioalr14nd01.tfl

Factor F

3,091,484.76

\
-
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ta.rdo).................#-...............-...........fl rfltn1r
(urrarrffiurn oluarl)
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(ur a ltr*gnld artr)
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r,iru:rrnr: ehal nriu.rrur{aq I:rriaruraqn:srfi

iioln:lnr: : rioair.rrJiurll.rria.rrJfrthnr:doudor:ru!nr*6uvru'lo rJirr.J1fio.r Negative Pressure+riolr{nfiu+

fsrrfnonr: rowj'rurru Broncho scope du + finrduurrg {n:1d z)

anrudrioairr : o1n1:{U?Bron (rn'rr)'#u r ru l:.ruururaqn:trii

v ru{ruoonrLuuu au[ac:lun']l 1:{nururaon:srfi

rl:v:Jrru:rnrntugtlu tJ:.4 [ac il:.5(n),(t),(n) olurrl t3 udl

rl:srlrru:rnru.Jdorlrid t z nrnArnl zlsT

niulu:rnrnar{nu:n snrflin1::1n1narr orrurir*.ro'.rrainqn:srfi d 45941256T a'rr-ud 2 n:n4rnrL z5oz

14U?U : l.J1Vl

nlu{aR1r u n1n0ai'r.r vx't8tt 0lf,1,!1u0tuylua'touvl :1Un',E

508,770.00 1.07 544,383.901
- .J! 10t.l1ufitR 9la.t{0t lonn{a

544,383.90
, - .it - - !
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va-nrnrudnr:drvun:rnrnatmurioair.: rari.rilon:urirgtna \i fiA. 0433.2 / L 499 alr"ud 28 e.ir1nlJ 2566

FAcroR. F rJ:vmmruorRrf rioult - n-rriro,rrirdru ox, - r.l-urj:cdumB{lur'n 0 %,- ooflrdariu{ z96, rirnrE4arirrfi'u zs6

(a{!0) dro", :u6'l1n:flJn1:
(uruo"a:in inur.rnlnr;a d)

urauruai{rurrgnr:

(a{!0) -4 fltflJfl1t
(ul{a11a3uro a?ua'r.:)

rorr.:raitT indrurq;nr:

(a{t0)
(lrerrtugn.rd artr)

?fl?fl:tfrt0tflE

n:fln'1:



ru u r.4 ltriud u11

[t fflr{t1ufl1: r-rl!101 ttatt'ta,r

nrir{'lufnha{1u : nd {1!rVaE lt{nsMaqnr6li

), v ) I
aorufirioairr : ornr:riartrrg t"u 4 at I:rnaruraqn:ori

rdoiud ' 17 nrnllfix 2567 n'rtl?ru:lfl1naNlo0:Rrurn::!flTl:lnlnarl nun'rdtdlr,tin
)'tl 4

(a.rdo)....... ..tl::gtun:flinrl
(uruo"n:io iomrrfhqati)

lruurutidrurrgnr:

\
(urrarrffiuro orlar.r)

naruraitrivrt'rurrxnr:

(lraltugrw{ artr)
?fi?fl5m50{na

2 ariud z n:n 2567

...............fl l:!n'l:

U1T : 14U1t

1.

i1u:{{1tJririaq
xu1Urnel

t?!t t4tilga! t'?I
:ruidqua:u:orutlu?u u.la

ru2sai
:1Uft1:aliult

drui r ahiaqunlu:lvnaauemruriaairr

142,400.00 r,3B2N.0O:1! 1,205,8t10.001rmorruirrn::u1R:rait-aorfl oon::u1

t55,223.00 669,307.00l?lt 514,084.0012 v!Tr.rru:c!u iuarfl 1fi ttaJ:cu1uo'rfl rfl

36,t25.26 157,933.961 t'DJ 115,808.703
t .- .l

xri?n't'ruSuulJ LYI'i'I1-d041:

176,970.00 22,866.00 199,836.001 :1!4 TU?'I{1U:JUUBfl AT']{N15tlN U

III I
. ) - ttl --ld?ull 2 ilna&6{tarlooi'uo

508,770.00:2'J 508,770.0016
- .Jl - -l

'I4tJ2i.l1URlnf Una{{014:oni{o

dud o drltrhuf,rru

3,081.00 75,711.@t21l 72,630.0017 uudrl{o'raf, uttnrrion'rvla (dri)

(a,!m)... n::lln1: (a{!0).

Y



uux rlr.4 uriud 2/11

ahe"aq ilBl{{1U
aliu?t :1gn'l: o1u2u u!2u

TT2UAJ t2ll
:rui6quaru:wu xll1urxq

1 uurnrutizn::ula:rahr-aorilnon::l

l)
lottotl:uuu01r1

{1UIU{

milarninuoin uvr 5 r r riorqrJn:nilunr:n'n#r uav.:rurrf,'u0nt.2.t

dulacaafl tutttoa1{aan[6

1.2.2 2 m.m.aiut nloJn2Iul

18,000.00

36,550.00

2 Tr 270,000.00 540,000.00 10,000.00 20,000.00

utt2uh! :?ll

1.1

1.t.2

udonou dotulrj)
t-
:aflaual1tTt91u tn:J 62 ,:.lt 50_00 3,100.00 3,100.00

7.1.3
I --too0$rLl{ tntJ E 915.11 50.00 1,250.00 1,250.00

1.1.3 .tlu 7,500.00 7,500.00 7,500.00

7.2

72

60

o:.ll 750.00

5,250.00

75.00

54,000.00

315p00.00

450.00 32,400.00 86,400.00

550.00 33,000.00 3118,000.00

50.00 7,500.007.2.3 au{uurn! rt0u.!1urrau10Jaan tuitifl a1{o0n to 150

n:-!

N:J 11,250.00 18,750.00

1.2.4

13

1.3.1

:-t,
1.1'rB'ta:0.lltl.luutn'l

muiruuru
150 nt:l 45.00 6,750.00 75.00 11,250.00

itrurnrutinoruGuunl6ruudu0uihl,rur 9m.m. In:.rn:rr.l0ou,r5nn6or: 85 o:.! 350.00 29,750.00 80.00 6,800.00

a{nuf, 1l%nl.lLi0:1

560,000.00

1-4

1.4.1
ot rJ:vqururarouo'ntarhn-uiri nlnvnt: 2m.m.tiin Hermetic seatiding

Door

nldlu CompactHPL qnvd: wt 2 mm.

1

(ario).............. "8r-
(uruo"n:?i iaurrritnr,;aa')

uruurtYrddrurqnr:

:crtun::!nt:

f a.rdo1...................-:*-........................fl ::rnr:
(urramS! ro oruarr)

naruraitrintlurrgnr:

\ ..........nr:'rn1r(ado)...................

(uraltr4m{ artr)
Ii1fl5[A5A,tna



uu! 5.4 udurl 3/11

a'tiull tlafl1l

1.4.2
oz rJ:;6riui.rd rtorn{ldar nlovdi z mm.tin AtR TIGHT

PL

7.4.3
D3 :r$Utdou SEMI AIR TIGHT CompactHPl l1rln 1.18 x

2.00 m.

t.4.4
D4 :cqiier SEM| AIR TIGHT CompactHPL truurjrctul!

.,t
LOU2

0.90 x 2.00 m.

eiriarl a1lll{{1u
:r:Jidiuacu:llttr

uu2un3 t2ll TU?UAJ :?U

120,000.00 5,000.00 5,000.00 125,000.00

1 2,500.00

L

w1 urirvir.rdasei.rlona''r5 ttu'ro 60 x 90 cm.

{1ll tng2ta{or.l
!lJ"

olnnuu'tuLt{tl:JtaauT'1n11!d3a1n M

lltU:cn!lrtltOlitl:t2t'I4O.!U'l

ej'udrrurirtfi annaoa niorqrJ n:nilunr:fi ons.r

IolounrJ:sard (service sink) nYouqrln:nllunr:fi qns.!

{1U:JUUvlOtl:Ju1[nV aulvt{

1.5.6 rruejrrriadno6gurarurHal{un1n::rGl druiudr.rqJn:ai

:u:ran1# I 1,34a,240.@

(urso'a:r"n inurrrllnr;a ti)

..............................fl :tun1:
(lram8Suro o:larr)

nurrraitrint:rurrgnr:
(urartugnrd artr)

,)fl1n5LAtA{fla



r u rlr.4 udurl 4/11

driarl i1B:{{',lu

t2u IU?UA! :1u
:2!raHflBasu:{{1u 14u1u$rlo'tu2u ltulu

rU?uas
alrun 51Un1:

2 rurmlr:suutJiuolnltualtsu1t 01n1i

9,500.00 9,500.00 9,500.001
.l

IR:B{2.L oAHU 1,500cfm DOUBLE SKIN w/ CLEANR@M TYPE & HCDU

WATER cool (xrr?o supptyAir) liahriuriordolndol

5,000.00 5,000.001 m:o.r 5,000.002.2 NPU 2,500cfin DOUBLE SKIN WCLANROOM TYPE (1 ?nExhaust

Air Negative Pressure) lidrw-urio.ttiolndo.:

1,500.00 3,000.00 3,000.002
.a

IR:B.I2.3

) .- .1 a ^ Z
LaEo{ iuolnrlnou6u:rrou tiiai'rurnufl rtilnt (chitted

Water Floor Ceiting Type) !u1n 18,000 BTU

1,500.00 1,500.00 1,500.001 ln:o{2.4
raiorrjirJornriaosdrilr8u niiodvl-n 1{ (Cassette Chitled

water cooled Type) tulq 65,000 BTU

1
d

tnto.l 1,200.00 1,200.00 1,200.00rinaururuarnrt tiiruouk:\ Centrifugat fan 3w,,1 t3PJsoHz.2.5

- Elrruallririoan'ir 1,500 cFM.

- Static Pressure 1.5 in.wg

1 {''tu 15,000.00 15,000.00 4,500.00 4500.00 19,500.00.rrudrlnaiorriaro n:nin-u n uacru :cno!lni1.ti!2,6

2.7 .r1unf, n{:yuu?l0Lt1taru6squnloJU:uflolj

180.00 3,600.00 12,600.0020 un: 450.00 9,000.002.7.1 - ?io PPR PN2o fiuiu{rucuvdairdmornio{ oAHU Dai 2"

5,250.00 150.00 2,250.O0 7,500.0015 t Jgl: 350.002.7.2 - 1i0 PPR PN2o dfliu{ruruuriaJrduowio{ oAHU Dai 1-112'

20 BN: 220.OO 4,400.00 150.00 3,000.00 7,400.00- rio PPR PN20 rhniu{1u:vur.:rioritrrEutor#o{ oAHU Dai 1'2.7.3

1 {1U 15,000.00 15,000.00 4500.00 4500.00 19,500.002.7.4 - q n:airJ:vnor.rolvio een

II

II

I

II

(ardo)..

. )- -4-(E{n0)..............................

(urrarrSlilra olrarl)
narrraimtnt:rurrgnr:

(lru o-n:in iolrldkla ti)

uruurvrtitlurrgnr:

(ado). ...........................n:fltn1:

!:vgrun::rnr:

n::!fll1
(ururtugn.rd artr)
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irial ilut{{1u
uulurxi01u?u llu?U

ru,lga! 51tl ru2ua! l2!
:luiaquaau:rrruhliult flUN1f

25 Llto: 120.00 3,000.00 13.00 325.O0 3,325.@2.7.5
- $uriorirdr (?io P\C cLass 8.5 !u1n 1-114' fpa!?1ru1.roi

1 1)'t 1/2')

900.00 2,800.0020 HN: 95.00 1,900.00 45.002.7.6 - ourusr.i6l'rli:J?ia rturnrdunirrurinar.r 2"

q0 1t2.O0 7,344.00 45.00 540.00 1,884.002.7.7 - pu :o.riurio turor#lair6urinar z' t2

qn 2,587.00 5,174.00 45.00 90.00 5,264.002.7.8 - rnrrrdr Dai 2' 2

6 1n 2,587.00 75,522.00 45.00 270.O0 15,792.@2.7.9 - mr':rdr Dai 1"

2 '{n 8,500.00 17,000.00 950.00 1,900.00 18,900.002.7.1O - Two way vatve Dai 2" tf,o-ti drs:yuublth

11,850.005 in 3,500.00 10,500.00 450.00 1,350.002.7.tt - Tuao way Vatve Dai t' r n-in fira:cuulYlilr

180.00 7,580.002.7.72
,-)

- s1{0iaru1rn-a.t surnlfludltudnal{ 2" 4 1o 1,850.00 7,r1o0.00 45.00

12,000.00 12,000.00 3,500.00 3,500.00 15,500.002.7.13 - rrur'rJn oiovriorLqrJ n:nii'r 6o 7 ,tlu

7 ,t1u 17,560.00 17,560.00 5,268.00 5,268.00 22,828.002.7.14 -!.-a- 2AEdrL!aO{UAUqun5fl!lJnOlr0u .l

ZE ^!,-t{1uttt{ atn6

38,700.00 30.00 38,700.00 77,.100.002.8.7 - Briualnviturnaruuurttoi 24 1,290 n.:.vl 30.00

1,290 n.:.r{. 55.00 70,950.00 30.00 38,700.00 109,650.002.8.2 - ou':ur{urioau Cl,osed cett PE Foam r,ru1 24 ur.

6,500.002.8.3 - liqqnfllf?roar 1 .l1u 5,000.00 5,000.00 1,500.00 1,500.00

3,500.00 1,500.00 1,500.00 5,000.002.8.4 - fl 1?U',l{vl',lu9tufl uq!?u 1 {111 3,500.00

15,000.00 15,000.00 2,000.00 2,000.00 17,000.002.8.5 - rriru autouioan 1 t11l

1 ,t1u 12,000.00 12,000.00 2,000.00 2,000.00 14,000.002.8.6 - q n:niairrarrmuqatitoralllvio (seLmER DAMPER)

1 n'tu 18,750.00 18,750.00 3,500.00 3,500.00 22,250.@2.8.7 - 6nns{qJn:nifi uHq.rviod'nd (supponr rnucen)

II

II

I

tadoI..............gr3f ....................... :u61un:flrn1r
(uruo"n:in :"nur.rr{tnr;ati)

uruuwrtifrurrynrt

.4. -+(a{i0)..................=................................n:flrfl 1t
(r.nrarriiuro orlarr)

nururaitrtndrurrXnr:
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(uro rtugn.rd artr)
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rhial alut{{1u
aliu flgn15 01u?tt ?m2tJ

u!2ua! 12ll uu2ua! ftu
:uiarlua:u:wu !1uanrl

- z --- qufltaJL!fl1:noo{ 0uaq 1 .!111 7,500.00 7,500.00 3,000.00 3,000.00 10,500.002.8.8

2.8.9 - ':"aq uavqrJn:oirirLrnrdu 1 1 .t'lll 10,000.00 10,000.00 3,000.00 3,000.00 13,000.00

- qrJn:niartqlr.Jir.rrJi!1 4! (Grivity Damper) 1 1o 5,000.00 5,000.00 500.00 500.00 5,500.002.8.10

2.8.11 - qrln:ai;1uqrlrliurli!1ua! (Votume controt Damper : Gear type) 4 qrl 2,800.00 11,200.00 300.00 1,200.00 12,400.00

2.8.r2 - SuppLy Air Gritte ,SW 24'x 24' 4 1a 2,000.00 8,000.00 300.00 1,200.00 9,200.00

2.8.13 - Return PerforaGd Air Gritte with OVBD

- RPFG,OBVD 18'x 12" 2 vt 1,850.00 3,700.00 300.00 600.00 4,300.00

5 '(n 300.00 1,500.00 16,500.00- RPFG,OBVD 48' x 8' 3,000.00 15,000.00

- Exhaust Air Gritte ,INYZ ,EAG 12' x 8' 1 1n 2,200.o0 2,200.o0 300.00 300.00 2,500.002.8.74

2.8.15 - lralntolo'rn1fitsufi 1 : Pre-fil.ter Eff.35% 3 qo 718.00 2,154.00 2,t54.00

2.8.t6 - !!a{n:o.ro1n1fir1li 2 : Midium filter Eff. 95% 2 Eo 3,600.00 7,200.00 7,200.00

1 qrl 8,700.002.8.17 - ufl{n5o{o1n1fidti 3 : HEPA fitter Eff. 99.997% 8,700.00 8,700.00

2.9 uuir#rqrJn:niaruquro{r:r,ui2urlrramltdilu!:h

2.9.2 PLC ControtLer 1 1n 35,000.00 35,000.00 1,000.00 1,000.00 36,000.00

1 qn 35,000.00 1,000.00 1,000.00 36,000.002.9.3 LCD Controtler 7' (Touch Screen LCD disptay) 35,000.00

2.9.4 uPs dr:o{vftirraYumirnouan{fl a 7 ifl 7,500.00 7,500.00 250.00 250.00 ?,750.00

2.9.5 Duct Temperature & Humidity Probe 1 1n 9,230.00 9230.OO 200.00 200.00 9,430.00

2.9.6 Digitat Differentiat Pressure Transmltter & Disptay 3 '{n 12,250.OO 36,750.00 200.00 600.00 37,350.00

II

II-

II II

I
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tado1..................fff ....................r,l:corrn::unr:
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uu ,l5.4 tletulilLl
iriaq lllU:.1{'lU

u?ua! :1U TU?UA :2lt
t2lidiLraJrt:{{1u x8llult qaliull ,19n15 o1ulu ltulu

2.9.7 Staintess Plate For LCD ControlLer 1 qo 2,000.00 2,000.00 200.00 200.00 2,200.o0

2 vr 2,000.00 4,000.00 200.00 400.00 4400.00?.9.8
Stainless Ptate For Digital Differential Pressure Transmitter

& Disptay

569,307.00:2ufle'n1fd 2 514084.00 155,223.OO

3 l4r?i{1u:Jlrub{f,rdodl:

3.7 {1rllurruuuldfi.t

1 qn 9,454.00 9,454.00 1,800.00 1,800.00 lt,254.003.1.1 - {arrqlL{{r 3 d 4 a1a 18 dol

3.t.2 - llJuru:n!flOi 3P. 40 AT. lc. 10 kA. 1 1f, 3,290.00 3,290.O0 3,290.O0

5,788.003.r.3 - enr{oifioru:nraoi 3P. 10-32 AT. lc. 6 kd 4 .{n 1,447.O0 5,788.00

4 nn 125.00 500.00 500.003.1.4 - angoifioru:nrnai 1p. 1G32 AT. tc. 6 kA

3.1.5 - aralilrlr tECol 4x 1o sq.mm. 100 U. 46.00 4,600.00 25.00 2,500.00 7,100.00

26,400.003.t.6 - arah{rlr tEcol 4x 4 sq.mm 800 u. 18.00 14,400.00 15.00 12,000.00

400 lt 11.00 4,400.00 10.00 4,000.00 8,400.003.1.7 - a'rslrlilr tEcol 4x 2.5 sq.mm.

3.1.8 - arsh,lih tECol 1x1.5 sq.mm. 300 7.70 2,310.00 6.00 1,800.00 4,110.00

3.1.9 -ia t/z' tut 100 30.00 3,000.00 9.00 900.00 3,900.00

3.1.10 - Yio 3/4' EMT 50 ll 45.00 2,250.00 13.50 675.00 2,9 .00

33.00 4,290.003.1.11 - vio 1 1/4' EMT 30 IJ 110.00 3,300.00 990.00

IT
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iriaq a1u:{{lu

t2ll
:udaquaruxmu rlu1u$rrlo1u?u lru?g

U?Uh! :1U ulga!
a1iull tlgn1'

190.00 3,420.O0 90.00 1,620.00 5,040.0018 vl3.1.12 - rdrfublfl rriuuuin:rrri t6A.25ov.

90.00 180.00 1,080.002 1o 450.00 900.00- r#r:-rl flrriuruin:r':ri ton"zsov. vrirnrnriuril: dor3.7.73

95.00 475.00 80.00 400.00 875.005 qrl3.t.t4 - 6in{ 1 rN 16A.250v

35,750.00t3 1n 2,550.00 33,150.00 200.00 2,600.003.1.15 - lnrL!{uruii.rflrlnorurrir{u 3xr8 w. 120 cm. uuun6uir

960.002 r{o 390.00 780.00 90.00 180.003.1.16 - rfrriulvr:r{vrr{ q core

7,380.26 10,581.961 .l1u 9,20t.70 9,20t.70 t,380.26- Fitting & Accessories3.1.t7

rru:aruarudrgrgrru32

8.00 3,600.00 12,600.00450 un: 20.00 9,000.003.2.1 UlP CAT6

510.00 510.006 '{n 85.003.2.t.t - UTP CAT6 Mod Jack

150.006 qn 25.O0 150.003.2.t.2 - UTP CAT6 Face Plate

480.006 qn 80.00 480.00- UTP CAT6 R 45 - RJ45 Pakh Cord 1M.3.2.1.3

720.00 720.O06 1n 120.003.2.1.4 - UTP CAT6 R 45 - R 45 Patch Cord 3M.

uroS 25.O0 2,500.00 15.00 1,500.00 4,000.001003.2.2 white PVC Conduit or Steel Ftexible Conduit

750.001 qo 750.00 750.00UTP CAT6 Patch Panel Untoad3.2.3

t180.00 480.006 1o 80.003.2.4 UTP CAT6 Mod .JacK

lnc. lnc.1 .tlu3.2.5 Cat6 Test Report

151,933.96115,E0E.70 36,1 .26l?u:'tgn1l 3

II I

II
II
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ta{d01...............-c1:
(urao-a:':"n :"nlr.rr{1n1a ti)

uraurutidrlrrynr:

...t1:cstrn::unt:

$
(urunlglr':ri amr)
inrn:miorna

(urrarriiuro oluarr)
rtnuraitrtndrurtgnr:
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Brru rJ5.4 uCud 9/r1

ci'rdaq i1u:{{1u

?t1J2Ua! t?ll
:uiaqun*:rou !1Ult fli'lu1u UlU

ru2ua3 5?I
tlun't:a1iutl

4 uuznmu::uu ufi arrrnr:urrti
26,450.00 230.00 2,300.00 28,750.0010 '{n 2,645.004.L Watt Outtet O4ygen

1o 2,645.O0 31,740.O0 230.00 2,760.00 34,500.00L24.2 WatL Ouflet Vacuum

456.00 4,136.008 1n 460.00 3,680.00 57.004.3 qauulqrJn:nimrrnr:uwrd ( wnLL suoe )

250.00 500.00 8,550.002 nt 4,025.00 8,050.00uoa'rrduotv6or 3 nou iua':rlnao'u1d soo rjord o fl4.4

2,300.00 2,300.00 60,850.001 1n 58,550.00 s8J50.00Area Alarm 2 Gas4.5

14,550.00 14,550.00 63,050.001 ,t'tu 48,500.00 48,500.00
muriorslunuo.r:vutufianrrnr:unvrd copper Tube ASTM

B€19
4.6

TYPE L & Accessories (OD)

1 .l1u lnc lnc.4.7 Testing and Commissioning

4E66.O0 199,836.00176,970.00fl!flun1: 4
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\(ado). ..3.
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uu tl5.4 uriud ro/r1

ahieq iluS{{1ll

u!24n, :2!t
s2radfluarur{{1u uu1ulnqo1u?u U2!'

r!2ua! :2!aliu'| :1gn1t

. ) - .J, - -,dzu 2 ilRaun6{n0 :aoigo

5 - t't' t a -l,rJ?n{lrnlnoJra{toxl00fl to
327,000.00327,000.00 327,000.001 tn:o.1OAHU T,soffm DOUBLE SKIN W/ CLEANROOM TYPE & HCD5.1

WATER cooL ( rJ2o SupptyAir) liaiuYtrio.rrio.rndol

95,000.001 tfr:0.! 95,000.00 95,000.005.2 NPU 2,soocfrn DOUBLE sI(N WCLEANROOM TYPE (flJ2N*h

Air Negative Pressure) 1{dta:"lrio.ltio.rn6'ol

32,742.00
2

tR:0.! 16,371.00 32,742.00
5.3

rnEa.: iualnrinouduirEu tiid{LI??Ifu tnolu (chitted

Water F[oor Ceiting Type) 1u1a 18,000 BTU

35,800.0035,800.00
1 a

ta:o.r 35,800.00
5.4

) .- .Za -.J-raEofiJir-rornraaoaaiirrUu tiinBfr lvnl (Cassette chitLed

Water Cooted Type) ?u1n 65,000 BTU

18,228.O0tfr:o.! 18,228.00 t8,228.OO15.5 rYnau:curaornrfl tfi nuoalti centrifugat fan 380V"/3P"/5oHz

- GlroallJrioan'ir 1,500 cFM.

- Static Pressure 1.5 in.wg

508,770.00508,770.00:1tltlun1lY 5
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ullu ir.4{r) udvi 1V11utniu6r{l1un1:tBtn uaJ:161

nelunu/urjra.rru, n{rL.rruriaq l:uoruraqn:ori
J<

), e ) I
aorufiriaair.r : o.rnliLis?n'rrll t'u 4 ru 1:uarrraqn:o'ti

ruo?llln : ntru:ru:rnrnar$na:RfuJn::un1::1n1flarr orudra'so'.:
f
1l

...t]:cotun::un''ri

a.riud z n:n 2567 U'lYl : 14u?ti

(a.rdo)...

(uruda:in inlr.rdtnla ti)
lra urutidrrirrgnr:

, .t>
tad01...................1--.1...........................n::rnr: (aqdo)...

(ur.rarrf,iuro oruar.r)

nuruaitrdnrirurqnr:

\

alut{{1ucirinrl

u2ua3 :1ll 14U?UEJ t2!
:rriaqua:

ut{{1u
nlJruruifltl?u xu?a,61'lUll t1tifl1t

dr# s cirldiiruf,uu

r,rurarruirl{druf, Htmutarinrua (drfi )6

6.1 .!11l Protection d1fli (n1uuu!)

9,570.0030 n:.r 250.00 7,500.00 69.00 2,O70.006.1.7 Lidauur 15 un

750.00 1,950.001 .:'lu 1,200.00 1,200.00 750.006.7.2 L!n18U

3,060.00 3,060.00 u1l6UAn0Un1tUtn1:30 n:.!. 102.006.1.3 uaiufiuibfia Mnyt)

870.00 870.00 26r.00 261.00 1,131.00
)qun:u!:cn0!o!.1 1 .l'r1.16.t.4

30,000.00L {1r 30,000.00 30,000.006.?
!-)

{flJaufl ull1taoun:ntfl olt'lBu?tuan lodan

30,000.00 30,000.001 .t1u 30,000.006.3 {luroaou Hepa Fitter d2ui6 P.A.o Test

- Hepa fil,ter instaLlation teak test (hqnNPU Exhaust Air)

- Room pressuerization tests

- Temperature and hunidity tests

74630.@ 3,081.00 75,777.00r?!flsn1rd 6
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tlouLtata{{1u (Terms of Reference - TOR)

Tn:.rnr:dYurJ1.:v{a.rrJfrrifinr:aio.rn#o{:uuuvtltt6uuru'[o rJYurJq.rvio.: Negative Pressure +

#0..:vinfiu + vlorfinnnr: so.:urirurtu Broncho Scop" *Y, 4 sl'ntfiueg1ry'1 I:tilururaqor:orfi
9r.

(nY.rfi z)

rio t. nrrur{Iuur
it ' 0., r tt 7.' -- S ^. -Y- --Y- |

m-otnr:!futJ:,ltiol Negative Pressure + 140.1Ttnrlu + 140{14frtnn1: 10.114u1u{1u

Broncho Scope ilu q rt'nut'artrrur tfr'finrutJaorrfiamuudnlrm:gruarnalouLaillu:uuu01n1fidl

rlouJaoor,t'r,,urlrhrrr',r,d.uirun'lru?urliluu:lrYunru'Luri'olrirll lri'uralrval'Lunr:'Ldlrurio:vuu

n?uFrlJo'rnlfiilaoa,druururuflrJudohr'lri'rtvrin:voruuiol:vr.ll*itutso ttavfinr:n?!n]Jqruil4:J-LLav
, 'vnDv i------- - 't t u

.r.udrtvl'oflorn1un?llruf,urarurioqfn:nir1{fl1:uvrvrdrrrrl nru'Luriol dtqiruflurloqr.Jilr.J:,1:vr:l

'v 6r '.j d' 'iQ' f,o r'on'Ldoiln:nivrxinrn::rr.JiuornrrtliuOrnrfiLillJ qlovtlu:ulJuu;Uo1n1flvln1u?tu 00ntL!1J LLauLf 
r

,"lr,ru1rar nnolornlillJln:r'.tufitddxdr tuoo'Lri'aT il1:nn?unilniln1il01n1finruluri'ola'olrjonlu
1r"- - - "--dt - I t

aJ- 1) tt u 4 -- --Y- ^ v c''l o a
n:ruyt:urplor,lutuOorrfio COVID ra6o TB nuudnrln:fi1uffrna vxrr'ruanrt]nuns:}Jn1u-Lu Tgrn:::t--u-- a

:uuurJ:-uo1n1flLrau:ulJ1uo1nlfl LLa viqtn::il:uullv{rflr tri'r,f,ulr.Jn1illt'tm:grutuuiolriul

rorinrn::lJan'rur,u,iltJ:vryrgtvru (r.a.vr.) u6otolanruiulrm:-qruduvr'rfiardoori'ornr..ti

ila z. inqrJ:va.rri
u a,i) e) 4t y

2.t Lauo{ rt :? o : nulyl Lo:J1 Fl :51u41 na

z.z Lils avlJ o 1 n 1 fi fi fi n ru n r n tul r v u ri n r :'Lriu 3 n r : *', d r u'i-'--' u

ila s. nruaurihta I fidu{o rcluoiU c'a e :rnrrfrtrj3.1 qildiluel'ua{rytduo

3.1, .1, ,,l"Lauo i1n1oi'or ui ufifiu-n n a (fio tfivl il drl I tuvt'tj:u n? nil n rd'r I ri'r ui d nr:vrl'u--'--- - t u

adal
0Lanil:0una

uavtfrud'rriuut'oudr'{--'- ----'{U" -i u u

raioh-irflufitntlfi;lr.raro{n1ia'r'trffiaunna u6o!nna6utflufrdwru'Lumru:vLt-t'ut-t:ttnt:---'{- -r I u

3.1.3(rauo:rnro{ortilrflur[n'ruar]:vlutrjir:.rri'urYurfluauo:rn1:1u6u uuavrToltlrflu{fi

2ail:vTuujiurrYu:vu'j'x{Lauoi1n1riuffLrfu3n1:nalonarrdu6nvr:oflnei ru {uil:vn1fiil:un?n:1n1
i,, Aa{ q d a I 4- r1 t dt Y o u dt t) t u r d'

pr'rui6nr:urldrdnvr:ofrna raSohjrtlu{n:vlirnlioluLtlunr:rIortrl{n15tL?{tlu :rnrou'l{LlJu0::}l

(a.rdo).....
dt ?l."

rJ:vorun::iln1:
(ur uo'n :in :-n utl dtvlua d)

uruulryuddrurrgnr:

4
(urramfrSuro oruart)
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2

3.1.4rflrauo:rnrolortilrflufltriiuronavrd uionru{'rn1u 6rororJfl-uaohiuo:rdurrratvru t{u'u--'-- u I

u ri iou r a t o I fi ta u o : r n rtdfi rir att a a v fr vr d rra v n m l dl ri'u rri u'i tfu--"'di - -'ii-- '-- - I

3.1.5 r.lnnar,rioflfrrlnnafiovudrrfluq#rpryrslorlrioq'Lugruvuflu(liluuaotriryt':ru:-l:ruoru
d e'' <r u I t4 ' rololn:lfiruluar:vdrriruil:oLrao{u6u1,5'lu:u51ua1u HJQnno{Pl:utl?u tua . - - -. --

3.1.6ri#rumoloriluravqjrurtu,iruriatfioulFrl: t{uuurinr:qilErrtuirriatn#od,filarirtritfruau
v'-d-€" - -O---- --- 

U

r,rfi ur rvr ri #ru ru r o r o qi r u r{Ju rt ua o fitri
uvv

do + :ruastduonrudnuruutovtlut

(Cteanroom Control Unit and Air Conditioner)

1.1 :ruasu6uo't,0.:rndo{n?unilo1n1flilarrtd,I

1. :suutJiualnlflilarrrd,
lu oiu

1. 1. 1 n?1!ao{n1:Yl? L1J

rniolnrunlJolnlnlaorrrt% ttuu Heat Recovery Hotgas Unit System tJ:vnoud'ru Heat
I

Recovery Hotgas Condensing Unit tuav Heat Recovery Hotgas Air Handling Unit L9tu Lt uannr:ao

ur.,udliuu Automatic Heat Recovery uruutu'ld Electric Heater niolo.r..ln:niir:r6u1 l#nr:uriru
',vJ x i o q 7' '" 6t v 4 uu utviflrto{o1nl: fu anlufitrl0ntq Tpruurri o I nr u qlJ o 1 n 1 fl rJ a o o ufl ofr riu r Lt st 0 t a ril 1 5 fl L1J{ 1 u Lo nU : uU

trirlorfinr:rYn*!ar rato'Ldra#ouu.Jnrur:reiutviflr anr{uriruiu:vu!n?!q}Jtndolrliuolnlflfroqfi:vult

n?urllJ uvl'oflorri'uun?orrir:,o Lraun'rurlilnr:vixruto{uniol uvrnTulau'qnoonuulua'rrafur,i'ol
l1

Ioruuanrv untorn?unlJolnlfiilaooudo (onHU) , (NPU) frriur"LfluTnr:lnr:r,flur.rdrrd'ru",i'vl'hi1un15

iu :our n :51ua 1 nvnr qI:rJ E urovent Ce rtifi cation rfi u u rvirraio d n'jr Hygien ic Leve L-3

qUta

1.1.2 il1rti51un1:rt ort{ LLaunl:zuan
,., AU i,ro viV dt , <t Lt t----|^^--l o^^A y < I

n131 LglnlilUglt?r!UOU1{OU ?'a9lo-rJn:ninr:il:vno!nr:fron-{ Qvofolurlulr.Jmu
ll

( Y o eJ I ! 
'4nn inruvt ttavtonruuolJln:5lu o{no LUU

ARI - Air-conditioning and Refrigeration lnstitute

o ASHRAE - American Society of Heating, Refrigerating and Conditioning

Engineer

. ISO

o ASA/E

o NEC

. NENIA

. SI\4ACNA -

TISI

UL

--4)

(urrarrf,Surn oruarl)
ado

v'l u 1 u 1a?111J1'{1J 1 Ul rU n1 :

lnternationaL Organization for Standardization

American Society of lvlechanicaI Engineer

NationaI ElectricaI Code

NationaI ElectricaI lt/anufacturer Association

Sheet MetaI and Air conditioning Contractors

National Association lnc.

Thai lndustriaI Standard lnstitute

Underwriters Laboratories, lnc.

(ado). .... ........-ry. il:vs'run::iln1t
(ur udn:im :-sruttdtfl qa ril

JO

u1 u LLl'{ vl ulJ1 Ul 6U n 1 :

t

a

a

(uruttut'nrti artr)
ai
?fl?n:Ln:o{na

n::tJn1: (ardo). n::tJn1:
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. JCI Accreditation Standard - Joint Commission lnternational Standard.

1,.1.3 iluauLduoun6ornruqilolnlnrJaonrdo HFU (OAHU)

1.1.3.1 qruallh ua vlnr{a i1{ Lniol n':l qtt 01 n 1fl rJ a o or rdo

rntornrunilolnlfitJaonudoln:railo,uiroufluuuulrurilaolrYu (Doubl.e Skin) uur

trirjoun'jr 50 fiafimn: fiaurunlunruiou Rockwool aonl#oejnru'Lufirir#urj:vf,vrdnr:rirnrufou
U

0.03g W/mK lLauillttolruriluflu Thermal.- Break Tnul'rirnliiloaour.J:vfrvrBn1ilvt1{naLvtou!rvirraio
I

o'nrrriro-lriohlfi casing air leakage rate Lt/L1,. Therma[ Bridging factor TB1, nio!'Luiuso{Q1n

I:llru(2a-a fl'{el'o{rduzua-ndruvifrzua-nnra'Loi'}J1a:g1u ISO 900 1,:2075 Ltau EUROVENT

CERTIFICATION u':vuunrll tJ:vnoutrJriru rl-rt'uuonuav'Lu virornrur.tulvrSn Gatvanized Steel

Sheet raurhiriounr'r 1.0 fiaaulrr: Toudrior.ramd'ru",{firiur'Ldd'olr.irunr:fu:ol ufialuvitaiodn'ir

Hygienic Level-t .mrldoriruuortol Eurovent Certification programa-?Lniatpi'olrJ:vnoutilri'ra

r,{'ora:rtfin Backward Curve Open Wheel (PLug Fan)CW-CoiL, DX-Coil, Heat Recovery CoiL, Filter

Sections, Damper Sections olrthnovireirui'aquarruLaaLn:n 30a fio{u uavurufiivirorni'aq

Po lya m ide tri urJ :r vuto urt nl'r u

t.t.3.2 drun:olo1n1fl (FiLter)

dr un:or o 1 n1fi'Lu untot nru qil o1 n1 fi rJ a oer rdo

- pre-FiLter firrrur,ruTh"irioun'ir 38 u-aa'mm: utavfil:vfrvrBnriltrisfrn tt 25o/o

1,firr Anti-A/icrobial nrlllrt:o1u EN 779:G4 uav JIS B 9908 Format 3

(raiorfiuurvir)

- lr4edium Filter finruuurhirioun'ir 38 fiaa-uln: utavfi!:vfrvr3nrntrintrn'ir

8Oo/ort1ltltlrrigru EN 779: FB uas JIS B 9908 Format Z (r,tiorfiarurvir)

- Terminal Housing for HEPA yt'1Q 1 n Anodized Aluminum Frame with

ALuminum lnlet Cover

1.t.3.3 :ruavt6anto.l Heat Recovery Condensing Unit (HCDU)

- tfln:uulunlllfourirurl, r6u WATER CHILLED HCDU

: I t- ' J' I -.-l't- 
d I 4l- r,ua ?unluuon (Casing) u:{a'uufi ul 1n:ta:"rluudnil'ufrou'tlrr

( POWD E RC OAT ) In u 
;f,u air u : o r iu q r.J n : nin r u'Lu uta v n o lJ Lil : a ut a i 6'o t fi n ? 1 il

d
LL'IJ{LL5{

(ardo). "q9" ....rJ:vorun:iiln't:
(ur u o'n :in :-n ual ri'tuua d)

uruu,vrudrirurrgnr:

t,4
(urrarrf,Surn oruart)

ado

1\ U','r U 1A?t11JVl1J 1U1 QJ n1 :

(ururtt*gntd artr)
ad
?fl?n:tn:0{na

n::lJn1: (ado)............ n::t]n1:
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6' lv u 
tr,'tflr 38oV 3PH 50Hz rflutfrrr Scroll. Type Trruh'Lri- Compressor LflnU:ul.JU

n r : r.i itlnr r u dtv{ fl r'Lda r :lir rr r u t 5 u 6'r enir u r R- 40 7 Cra ioR- 22, ui o R4 1 0A

Heart Recovery Condensing Unit {,0 CoiL virriruv ovto{LLrl{ Fin vt'rri'ru
q d dl a u <i t ly a 6) .- y q y'

oal=uilatLna-ourl-?niunr:annrounlil)Jlar6''turTzudn uav-Lu Unit rtoln=orll Oil._ t___ - dt U

Separator

1.2 :luast6untru:suuviarlrur

I .2. t vi orlr u r uni o r nr u n tt o 1 n 1 FIIJ a o o rdo uua v tni o tr.J il o r n r rt
!

, Y e,9,,,tt
viorirur "lrf,Lrivrovro{Lra{tfin Hard drawn Fl'ttJ}t1rr:S1u ASTA/ Type L uiomu

il1rr:oludufiufiullvirraiodn'jr doriotdtfin Forged or wrought copper, solder type :ouriouflol

riru silver solder rulollolyrou'rurrtrtlovoloruf,utrJmrlfr:vqtutuuuuiorirurruturnvtont]Jq

Equivalent Length roruurviodanfr'lo3llrrurir Pressure Drop lur#uviouuriavtfrorld' r,urivio Suction,

yio Discharge raiovio Liquid d'oltrirnu 2 ornrv'lru:utaoi r,ttorfiultviruion'n'ir Change in Saturated

Temperature 'Lutruvu6urrTu"L#rirfiqfirrtornr:tuanairtou:'rfiurariodurrir{no}Jt1!Tartoirira ovolol
U

! , X 4t t.t) a

rflu[JTnuavorrn'Luv]nan1?unr:vixrurorrnio{n?un}Jolnlflilaoprtfrottavun5oltjiuornrn nr:tdu'-'-'i"- - - t
, uo t lv q , d & --I-rc/ u 7t a !-- ---^--f'---iS a ' 4

ytou.tul uomorou'[uLru?l]uluurav/u306'rarnlr.Jn'um'rornr: flruduriruuxuvtrfrilnutdu *aa/uSonuu
U

tri'virnoun:'mra3uuasnniorr,Jrn:ouuy6nraao uuoo"La'viou'lu',uavvioiouaralv^lviofrtouvrvqr.iruzuril

..r,,urdrovrlo'l:r- Pipe SLeeve turn'Lraqjnrrvio ({lraururr#r) Toa:oulilriounrr 1 fr? rlot'ix

:vrarrrvioniu sleeve'Lv{qnrYrur-aqvr'6orrau,utri' ri'u#r r,rnvnlutv^iarlrirutri urlu t-fiInu viorlolfi

Anchors and Expansion Bends uyl'o:0.:iun1:tuluoTrtotviotun:nifirirufluolol'Ld rtexible woven

li4etaI Connector riordrrYunoilL?\:arq,oi rfioflorrYuviotumnuvl:rvnr:#uavufiou nr:dnviotri'Lrirjvnlu
d o.t d a ai u AqV.{ -^^.I^,r^t{^fl^?-y,,!^,,--.;^S'- 'o 4J

LLauil{Luanoludrnvatuorou?nuvr Lrldovro5ouarutviflr6o'Lri'rr{lu:l viovt"ou,'Luanrur'otoauQn

viraruraion:vvrutri'La-uil1atri olou'nr:florri'u ulu firJrrr:olrflurlu viorihurturortriufru 1- t/q in

rlorfivr'dnviorax4n:vavtrjun u 2,400 u. viorurntrarln'j t 1-t/4 CIr o{olfi4n:uuvtrjrnu 3,000 tttt.

nruydro.,nvrluivirnr:rfior:vruviou#r "Lri'lirnr:vrnaou:ou*rrtudorirll illnn:?ovlu:ouir ru qo"Lor
I

rlorvirnr:r,fio1qio!r{}J:ouirrfro",ntiul'ftuqruruln16 (Vacuum Pump) qnuorur.,uuiron uavvir
on d,
Ll4tuuuLuuqryrulnlFI (Dehydration and Evacuation) urnl:rnnrrnrud'unra'Lu:vultriolQa0l
I rr tri tt ! o - r I u d "i td q y 9- - -- t oi I I

sirallillrig1ufrrfruuo uao{'ir:vuuyroulil:ouirou"o-nLuvtrnr:uoa0uLtauflo}JtLfl}J:0€:?n1{1 n0u

usuuuar?ir'Lri:vrlt1ufluanrru1n1fi6nnforfr* aururi'lviouhartri'Ldtfior closed-Cel.l
v - -----i-o-o--- - I

Foamed pLastic yioqluro s/a futri'L.ilaurur,rurh^irioun'ir t/z in vio'uurn s/a fu tflutl 'Lri'Ldauru

yurh"jrjoun.jr 3/q h n:rfirutruvioratodovioaurur{lviorlorr,flutfinufil utarurrtilriounr'r 100 u.
uavolortaruaiuu,tSnoru#rnva'raurlilrioun'ir 1.0 lrlJ. ti:vra'irlfiutruvioraiofidrrn-nniuau?uyion:1fi

rdial
tL'lJ? uvl o 14: ovl u n4 n LLU {

(adio)..... dfiM ..rJ:voruniiilnl:
(u1 udn :t-Fr im urt r{tuua d)

uruutuutidrurrgnr:

\^(ardo)..
_-4>

(urramf,Surn oruarl)

u er ru raitrfi ntir ur ru nr :
(urautugvwti artr)

AJ
?fi?n:rn:0{na

n::}Jn1:
.di(a{r0) ...n::iln1:
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,.41.2.2 q!n:ruou'l
tYeJ lY lrt a &
zu:ue1{auao{rlnnror..Jn:niufirrn'r (firtiln'm'rrurniouundolrJiuornrrt) ,t'lduToohit-rrriu
ul

riruuvdrtor frzuamundotodxrioarYld Dri"r, Liquid Sight Glass uflud'u
U

1.2.3 nr:vrf;

riir 6'x r{o r vr r f, du a r u vr' ufl u ura 6 n'Lri'vn a' fiu a fi r o u x fi u r o u r l rio a 3 tfi a r n 1 }J : 1 u n 1 :
U

il : v n ou LLU 1J { 1u a n r rJ m u n iiil14}J? a t ruu r f, tua v lru un 6 o u fi r

1. .2. 4 n r : rt n n'r uni o r n r r.r n lJ o 1 n 1 fl rJ a o pr rdo utn v un6 o I r.J iu o r n r rt
I

a U X ,, d d J qr.lit q7' J 4l-Y- AFA^. AY a o.

n1:mnn{lur,l-um'olfuruu6n:orunsorLrafivrirl"Lm'r,n3ol1ilrioun'ir 250 u. nufi{rua^mriruun

ra6odouuvrlrtor{2a^rlnr:frrr'ou,orre1nLv{o1u lridoeiruTn:ltu5nm-orYl'fiflroro"u{ruulnun:lToru'Ld
a) d 

flurndur raiotd Expansion Bolts fl'oa'',ut:nirrihrarinundoltriodrltJaoofiu utavfiffantnau?tLauLL

Vibration lsolator nrlf :vtnvfi rirrauo

viorhiir tri'riovior.rY. dor'',nrudo{n?!r}}Jo1n1fif arrudrttuvun6otr.Jilo1n1fi'lfi'?ir Tap n?1il6{

Iqarirurrualn TotaL Static toruntort.trt urav'Lri'rarvio:vlrart'.tAtn;Aqan:{lofiriooonorntniot

rlorfidorouvl'orYnsr{Lrauutjoroonvilnrlilavorotd'{ru viori'rti'l'tri'Ldvro Pvc rYu 8.5 raEorvt'ttutvtruio

6n,ir nr:6oonniuzufirar'Lri'ldrJ:vnlua6norua-rnvf,r,riooqfiufiurtfroriruYl'Ld:-ovioiouaralv{fir

uueofi 2 tru:suuviodtauavaro

z. t doriruuot.:ruvioa u

2.r.1, yioarovrlorvirriraur.iuur,r5noru#rnvfi nruuulllo{uaiurra6nvr-"Ldovololhiriounrrfi
6r- " - - i6dnr:!:vnoulruyroailrLauq!n:ninx1 t#urluhnul'la:g'lulJol ASHRAE ttavnliluo LutLlJlJ?

SI\IACNA yioailqve{olrfluuulutrr-oLravlYr.lriruSogr.lornl:wru{rufrnlnutdiniold'ouuavvTuvioallnutavlrv

T:wrufiofq uavy[lovn'olfrrualrurtJufruoliu Lrauroolirnornirt?nin0utilvtrlru Lurd:!41{aflY'l

dorirrauopr?llJliulqlorLLriua-rnva' iluavu6uonr:l:unou,,urn.,rdul,rluiouti'latrr-rourtrixl tfi'

inrn:fior:ruroqfo'riouriruriunlT tun:nifikirfluvioailLLU!el-ertJ:vnolrirr,SoornT:wru{zu6ntri'r$Yu

6'rlrauoi6nr:6'rrvir fr'rodrr{1urau SHoP DRAWIr.rc tffirrrn:fior:ruroqfioriounr:tilriruf,unr:

2.1.2 ruuurruyioalfitrio-sr$ffn{uu?ua!uadnri'urruriouairtdul rflfudrlovslolo-rrvir
A Y, a <l 3S q v dr a) a vv 

')sHop DRAWING lrufrom'lo5l rraurLAn{rLu?yl1{l4alUrinU LOULUu.lUnll}J5U',Jel1J01J1J0{rd:UA',l{

Jo o I

2.1.3 lJu1n?1n1iluolLuLLI-JU{luyroa}J eu!ontu'rortlorvioal'Lutuuruoutflurt-rtt:ntudtq-trflu

qlu'ro vio ar:'Lu rr,ur #l

_di
(aw0)... JJ- il:vsrun::iln1t

(ur u o-n :in im urt r{lvlqa dl
Jo

u1uLLlr{llut 1U16Unl5

u
(ardo).

4
(urlamf,iura oruart)

ado

fl u1u1a?t11J?\1 1U1 fU n1:

(uruttugvltd artr)
Atr
?fl?n5tn:o{na

n::}Jn1: (ardo)............ ......nT1I]n1:
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2.1,.4 fivroar LLUnalnyioauua-n4no,oovpTorl- sPLlrrER DAA/PER urfro"Lri'ar:rr:nrJiu

'A uv 41 6'

il 5rrruar Lnmtl:r ua u Lo u o LuLtulJ

2.1,.5 eirraiuvioalnduudtioruniorararu6u"Lri'n'no"o volutur DAIMPER vt'ti'oltntota'la:r
dt)

tUUO?U

2.I.6 rJvr,fiurariruur.Jauvioartrffldrfluiuuu NEoPRENE RUBBER vut 1/4"

2.1,.7 :ourionvi{utorvirurr',rrrru{oLtauLLu?o'',rrtorrolri'qorgirlou slLlcoNE tfiouu
vd

n?l}J:oua{ il50 SELF ADHESIVE CLOSED CELL THERN4AL INSULATION TAPE N{TITilTJOUNT Z
U

ga)lrqqTr-.^,rr-^rt----^t^rr-tqyo)l

fi: vrdIornriuLfr.ld ruonroxlc AND NoNFLAMABLE ACRYLIC DUCT SEALANT yryioal-Llivl]rnou

o7,
il1n1:UtJAU?U

!

2.1,.g oiln:njyr"'Lrilurruvioar ovrlorrflurflntrlfrotv'traioa'utv^i uuav'Lun:nivr'vioalovoiol
t

r.i r u zu fii nluivflrifi o rTl F I R E DANI P E R ufi o fl o I n1u n r : a utv'l

' r' u v 
niurriortflnut.rin:0u?{fl1lr,ra5nloruturrrfiirilli6n2.1.9 u0a:Jytr,l'lutLu?ll0.1rlu{ QUa0{L!

ntt 4xzd, ,,urru1nn:ouxnrovrlorhirSnn'irturovioar,fit4'rouruudru,avqordolrirur-aqvrutdri'l
7t

a0{fi1u
, i lr r q, o I J, X Y' qi"ar I I tt)

2.1.1.0 vioalfioqlutiolliJo'Lueirufrairufruqlor4nl du-LtitJotolirloru FIRE STOP LLau FIRE

BARRT E R tfr prvrutvltri'tririo a n'n 2 r?rTul

Z.t.u mnoTr VOLUME DAA/PER tfrn GEAR ryPE dsr'ruuilillriouudr HEPA FILLTER

2.2 FLEXIBLE AIR DUCT
i r q I I Y !t) d qY4

2.2.1 vr'yioaluernhJmourirrarilnlnailr8u4nqo'Lu'uf,u FLEXIBLE ROUND ROUND AIR

DUCT urrtlrioanrr 1.5 urn: L*'.u?lraae11n'Lunr:Tunflru ufrnrnalu6ulunluua-{ nr:rio
va v d 6tvv eTTRANSFFRBC dt" d u d 

Ulh-jFLEXIBLE AIR DUCT uqlrvt-u{1n'tnatruu-Lrlohill TRANSFER BOX vrroruLuan0lua{nuan?1}r14'

riounrr # 22n?1iln{rlLLaun?uurr'Lri'L14rJ1uailri'unototufrnrnalt5u Ioruarlr:nu6olurirriu

FLEXTBLE RouND DUcr kinrr:rartJ:vrrru 30 rrufrurn: r4'rnrauonrirunruioutLlJlJufiur#ulru
U

vioar

2.2.2 FLEXIBLE ROUND AIR DUCT 
.Ti,TT]U 

SPRIAL WIRE REINFORCED ALUAIINIUM AIR

DUCT rfroBoUBLE ply LrulJhifrniv'l rurord'uo.irfludnatlrl1ln':vqtfluruuuri'lau?un-un?1lfou-"'tl - r !

LLUUrau?nllruyioa:"roirruriumon'uvioaupiruu{uriofovto tvl=otJolnnalir n1:I}Jflu?u11414}Ja1t5a:J1

< tr a
ornL:wtu,'J,{an

U

€tP', ....r.J:sorunt:iln1t

(ur uo'n:im inuttrilnua ti)
t0

u't u LLlf{vl ut 1ulru n15

h4
(urramf,Butn oruatl)

ado

1\ U 1U 1A?{1tvll1,1U1 flJ n1 I

(urul{utvllti artr)
Atr
?fl?n:Ln:0{na

(a{10) nT:}Jn1: n::[Jn1:

.tr
(a{r0)....
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2.3 auxur{uvioau

2.3.1, vioeilauvYluilFl ovrloqi'uriruauru CLosed CeLl. lnsulation flluuonvioa:ruavvioal
u i o . -.t, r,l -r-y--y-.-d- ,^^- 4- 4 I

nau lirpiueln Return AirGriLl.e l,luiritu:'ornruqilolnlfllnontfron?1ilfiu'l1lo{ou?uiiluu5ovloa}J

qn 3/4 " ailna-u !/2'nu:vuJurLlJU uravyioarrirrail:vuluolnlrtvtrr1 tftriolo':r{lautu uurivioau

itTuiu:vu1uo1fl1nfionaurornfi'oltj:-uornrrr ololti'rau:uuufiouvioa'taluSu unr{ufir6u"Lutolal-U - - t

nduauruovololtdau?u Closed CeLl. lnsulation uuroux ilau u itt rlolfiqruauuGd'ld

2.3.1..1 aurur4'lviodla:rr,6u ovolor'Ld ctosed CeLL Elastomeric Foa* dttUtlau

(Sel.f Extinguishing)

2.3 . t .2 a u r u fi[{6'o I fi n ru a I lh n : u fr'r u m u olo I n r : ri otl d

- rir#urJ:vfivrdnrrri.,urlliou (ThermaL Conductivity) tritn-u 0.27 Btu/hr

sq.ft(F/in) dqma4nuodu 75o F uto 0.037 WIM.K dqrura4friada 24oC rrllrtrlrr:gru ASTM C177

- n rn1:qn{'}Jusr (Water Absorption) oiou'n rtt rfiu 5o/o lnutihrfn ,lu

illrt:Slu ASTIvI D1056

- rirnr:LLfl:nt-uurludu (Water Vapor Permeabi[ity, WVP.) oioln'rirtilr'fru

0.10 Perm-lnch nl!lJ1n:5ru ASTN E96

- rirnr:rfruyruurlrd, (Moisture Resustance) oiotfirirurnnrr 5,000 mu

lJra:61u DIN 52615

- rirnr:ar:rtv{ (Flame Spread) firirhiufru 25 nulla:Ilu ASTIU E84

- riljlurruniu (Smoke Developed) n'rirhir,fiu 50 rrrulla:Slu ASTNI E84

- n?1lruuruuriu s-o loud/au.vlm

- otut4nfi'Ltitru -Zooc fil 105oC u6o -4oF fil z2oot u 
d-

rauanfi 3 :suuneuqu
(DDC. Control for Ctean room Control Unit)

3.1 qoruuun?uqu DDC(Digital Direct Controt) uavrafiloon?unilu6lo{r{a (Touch Screen)

3.1.1, qruall-o ua u:1 u av ud uonl:vixru DDC

- td;iluuunrur1unr:tfiuu1rJ:urn:ld'tfi FC: FLow Chart, LD: Ladder Diagram,

FBD: Function Block Diagram, SFC: Sequencial ,ST: Structured Text tuas lL: lnstruction List Ft1:t

ilrm:glu 1EC61.1,31.

dlnn
.......tJ:sorun:iiln1T

(ur udn:im imurtr{tnua ti)
ao

u1utLvrvlulJ1u16un15

(a.rdo)..........

(urlam?Eurn oruarl)
ado

Y{U1U1A?t1t Y{t 1U1 6U n','l:

(urartugvltd artr)
ad
?fi?n5Ln:0{na

...n::lJn15 (a{fl0). ..n5:3Jn15

(as{io)..
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- fiaivrqtaa-unr:dxruTouaur:n'Ldmuuijor raiotln:vlunr:virtrufilovfr'orou-uurTr
U

oiln:ninrunrtt

- fi Olgita/relay lnput 16 config uav DigitaL/Re[ay Output 16 config

- finr:uraa{rJanl:virlrutol Digita /relay lnput utav DigitaL/ReLay Output

- finoimritairrdolrioqrJn:niuailfin:rnrulutorqiln:nil,6' udu AnaLog input,
I

Ana[og output, R5232, RS485 rfluolu

- finoin RS4B5 Modbus Master/Slave eitaiurdolrioriuqrJn:nj6ul tri

- a1il1:uqiraotnr:drlru qlffnluunr:dxrurirtl ilrunotfrrurrofld
U

- a1lJ1:nrdorrioniuaorraa{ruatt!!n:1frIn ra6oootuuu#lrl-a (Touch Screen) td Inu

nr:rflomo:vu'iruflroo#u:vur.r ovoloru{jorioriru:vuufioal:to{a-?qrjn:nin?!nutot r.iru noim
1t

Rs23}raio RS422

- AMSntfiauProgram Software : GX Works 2, FC : FLow Chart, LD : Ladder

Diagram, FBD : Function Block Diagram, SFC : Sequential, ST : Structured Text uav lL :

lnstruction List 41il il1m:oru lEC6t1,31

3 .1 .2 q ru al ffi LLa v :1 u a v Lo' u o n 1 :drt ru ufir o o nr ! q il Ltfi et{,{ a

- eoLLao{r{au!!#}Jr,Ia Touch Screen TFT-LCD, 1lu1o Z d o'rr:reiru( !6:9),

800x480 pixeLs, LED backlight ufluodxriou

- nruuitdfiq 600 MHz uilrunrrilqir RANI 128 MB uuavurhunrrilqirfiaur:n
udTt
6'orrfiudo4a (Flash Memory) 128 trng ltJuoejxriou

- fi n oirr udo :r rio qilu?u z no irr rfl u o eixrio a Tn u uiria vu oin d'o l:oliu
RS485 / 232/ 422 rttail udo In o riu qrJ n: n56u 1 tfi

- fivloin USB rirr,rYurdolrionolfirunoi rfioTraaoftJ:un:ilrfiatzua tuavqilao{n1:

virrru

- fi rl..r riqiu Data Lo g ge r'Lu rr-t LLa u a 1lJ 1 :n rt u n qdo4a"Lu;rl ull u n :r v'{16

- ufir o o Lta o { r{ a uuu u #l zu-a tri: v o1l fl ol rYu I P6 5

3.2 q ru 6'n uru v t a I q d n : nirJ Yu n r r u tir :o u B [owe, tndo t n ? u q il d n 1 ? so 1 n 1 F{

orJn:airjilnmurir:oluornoi tri'Lririu:vlutv^lflr 38ov/3 Phase/5O Hz uavfrolfi
I

v -X
nfUAnUfUUO{U:-

I

TechnicaL DetaiL

Solid State AC ControL Pulse Width Modulation

Supp[y Voltage : 3-phase, 380/480 V +70o/o - t\o/o

Supply Frequency : 48/63 Hz

Frequency Range : 0-500 Hz

(ado)....... ...........rJ:solun::! n1:

(ur u o'n :irr Yn u:l ritnqa eil
Jo

ulutLv{vlulj1u1run15

t,, A, <>(a{r0)......

(urlatrS:'urn oruart)

vrururaitrfinriT ur rynr:

(ururtuovltti artr)
AJ
?fl?n:1n50{na

n:5iln1:
.A(a{r0) n::tJn1:

dflE/'t
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Built in DC Harmonic Filter

1 RotationaL Direction

Acceleration/Deceleration Time 0.1 -1800 SEC

Display: Digital

Ground Fault Protection

Protection Over Current

- Over Voltage

- Motor short-circuit protection

- Under Voltage

- Over Temperature

- StaLL Protection

- lnternal Equipment Failure Codes

- Earth Fault

Operating area

- Temperature: -15 to 40oC

- 1 Humidity 5 to 95o/o, no condensation

lnbuiLt EMC Filter

Choke patented swinging choke - reduces tota[ harmonic distortion (THD) Emissions

up to 25o/o

Automatic Start Boost

Remote, FaiL Signal and Auto Reset

Voltage/Frequency Ratio Adjustment

Preset Speed

Control Signal 4-20 mA. OR 0-10 Vdc.

Degree of Protection c[asses: lP 2l

3.3 Sensor ritaiu:suun?uqildR1?uo1n1f,#o{ CLEAN ROOM raSo NEGATIVE PRESSURE

ROOM
d der a X

t{u tfl 0 5? 9r 0 tu14tl }l Lta u n? 1}J 1'u1U
q/a 4J o

nfufi lJ!n LLa u:1 uau L0u fl n1:vl1{1u
"u d lu q 4 aa- LqtuL{05?oqilil4tJ LLAUn?1:J'lJUttulJfiQrlOA

t e) ' a 2ofil+60"C- t?{n1:?an1qilu4u -
,,

- drtnr:iorrirnmlfiu 10 fi.: 100%o RH

3.3.1

(atfio)........

.................n:5lJn1:

il:vorun::iln1:
(ur uo"n :in irr uxri'tnua d)

ao
u1utLl\vlu1J1u1run1:

@-
\^

(ururtutulti artr)
ad
?fl1n:Ln:0{na

(urtar:f,3urn oruart)

uururaitrfindrurrunr:

(nrdo).. n::tJn1:

"/K'



3.3.2

3.3.3

3.3.4

- ff 1lJ 1 : nTr.J : un :r ud o rJ iu rir tor ut uki (ca l.i brate)

- fi LEo [da{anlunr:nivi't{1u
d C -^ e a., J t u , aA- frvroim RS485 Modbus druiuutloilnofluqUn:ruoucl

- a1il1:ntduiJuqtJn:nirdonoulvr:arit Dew Point ld
noulm:a

- a 1:J1Tn rio r6u rroir-rrq ruraqfr nr uuo nlfi (ne mote Tem peratu re)

- qln:niaur:nlflolriolorutd#rg6urru RS485 ki4lqor 32 ilt
- t{tUua'u s 1.2-24Vac u3o 12-40 Vdc

- lfi:vri'uflo.rrYu lP65

Diff. Pressure switch

TechnicaL Detail.:

- Service Life: Over 10,000,000 Switching Operation

- Electric rating: max. 1.0 A (0.4 A) / 250Yac

- Ambient Temperature: -20-+85 oC.

- Protection Standard: lP54

Diff. Pressure Gauges

TechnicaL DetaiL:

- Accuracy: +2o/o of FS (x.3o/o on - 0, -100 Pa, -125 Pa, 10MA/ and +4o/o

on - 00, -60 Pa, -64/M ranges), throughout range at 70"F (2t.t"C)-

- Ambient Temperature: -6.67to+60 C.

- Zero Point adjustment screw: external in the p[astic cover

- Mounting: surface mounting or flush mounting

- A/ounting position: VerticaL

Room Pressure sensor

Technical DetaiL:

- Accuracy: +/'to/o.

- Measuring setup: FuLl range -100 to 100 Pa, 0 to 100 Pa, 0 to 250 Pa,

0 to 500 Pa,O to 750 Pa or 0 to 1000 Pa

- Supply voltage: 76-30 VDC//AC.

- Output signa[s: modbus

- Ambient Temperature: -10 to +60 oC.

- Response time: 0.5-4 S.

(arfio) -tr il:vorun::1.rn1:

(uT udn:im Ymuerr{tnua ti)
ao

u1uttl\vlu1,1u1run1:

-?b'.'

10

(u'rramf,Burn oruarq)
a.io

fl u 1 u 1a?t1tJv!{ 1u1 ru n1 :
(ururtuovlld artr)

AJ
?fi?n5!n:0{nn

.di(a{r0) n::un1:
.A(a{r0) ..n::tJn''l:
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uuenfi 4 nr:Gu rourn3o r n r:ilYuusi.: :suu uua vn 1:il oaau nr :'[dr ru

(Commissioning of HVAC)

4.1 n1:ytotctoulras Val.idation Ctean Room nl:uoaouriol C[ean Room {:-u6'rttvrlol6'rwirivr
fiiu Va[idation #ol CLean Rooms loratanrv

rirdo Test Report odrtriouo-ld

4.7 .t Tem perature Test

4.7.2 Room Pressurization Test

4.1.3 Air FLow Volume Test

4.1.4 HEPA Filter Test Leak

4.1,.5 Room Relative Humidity Test

5- 1)v Y lY o A I qY')t 9' O u I

Ln u fr iu o'x n o rilr zu a n 1 :y n a o u vr r ur 0r a{ x 0 u Lv zu r r 0 x Lu? u a{ }J 0 u { 1 u--{-- - u

d- d 1 d
l4il?Ovr 5 51U goqu n:fu8J1 9l:s1u

n1:fia1Til1i1ulJ'or.r6nri'rudtorqrJn:nimrtl vr'tritu1n:lnr: 1#(:-u6'rlr,l^olirulQrn:rufio

zua'nn1ruvififiou"lurrr:rrdxa'xrfludru:n cirurn:rut'ozufisuifudfi:vl"tflilarlr1i0rt-nrio{rrvrudruriru
trrrcrr 

ro rrv -r---- u

u v 4 a .J lA a S u4 vu q .a Aq , v dq L' 9J t 1) d' ua

1or' r,r5oqvrauoruamdruvtfrzudmlnufTLoriua=rd'vr6 Lua5rttuytun Liltto{unv1{r:l.00nLLUUvl51u t?'{01J0oU:Jn
u 'u-- ' t

rior:rurr-ffrlo.r]n:nirvl'uuuyrrufluriro-urtottl urri'Lun:nivr-(:-u6'rto{olnr:'Ldr-aEqln:nivtrufiuurvir'i-r -' u

uonrufioo',nfitui:vq:ruzuasrnlru?i'dteirrduudr {iu6'xfr'ood,,totrulnraraio{orTrr{ol'Lrrfimrl dfi2al#ri
U

u ') a d 6tv a u ca ue'ttv d' L' qr,a 
:rurtuav'L#nruirfiutoulri'arilr:n'Ldiu o'r llt a 1 lJ't i n td o n Ltl zu a' m flru n yt : v q Lr Lrt uu o 11 0 0 n tLU U Lo ?\ o'l

?-aqo.ilnrniuvr'uurvirleiru#r (oonuuu!o'rouf;u'irqirufluplou^n1:vra?{ouufiorrJ:'etlrfiuuqruntvln-uritt
ll

r-anoiln:njfi:vul{ Ierutdanruyr'uoaor:fioTortriiunr:oqfmorn(oontuluriou r,ravrirtddrutnl fi
qr I - q u

a & d Yu l) ,t d1 vo t61 9't UX
ufr orilu fr mu r4fu orw ol u[Ju ryrlr:vnr Ltal uvl{ff u

:r s d o ar 6 n rYru e{vlo uuu vrirlfftuTn :t n I :

C[eanroom Control Unit (AHU)

Robatherm

Haakon

Bendig

.tl"tu il:vorun::lJn1:
(ur udn:in inualr{tvlua d)

JO

UIUtLV'lYlUt,1U1run1:

(,
(ado)..........

1,

:1>
(urtarrtiurn o:uars)

ado

1r{ u 1u 1a?{11'111'1U1 ry n15

(uruutrsgutd artr)
ai
?fl?n:tn:0{na

n:5}Jn','l: (arfio) ..n:51Jn'l:



2. Heat Recovery Condensing Unit (ACDU)

Robatherm

Haakon

Bendig

3. Air FiLtration

Japan Air Fitter

American Air Filter

CamfiL Farr

4. Copper Tube

M&E

cambridge

N.B.C

5. Gatvanized Steel Sheet

Thai Ga[vanized Steel

Singha

BLue Scope Steel

6. Diffusers, Gril.Les & Louvers

Komfort F[ow

Flothru

AS&D

Esco FLow

7. Direct DigitaL Contro[ (DDC.)

Mitsubishi

Siemens

HoneyweLl.

8. ELectronic Frequency Control (EFC)

ABB

Siemens

Itlitsubishi

(nrdo).. dt-h ....rJ:corun:ilJ n1:
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(ur uo-n :im Ym uel r{'tur;a dl
ao

u1u[Lv!vlulJ1u1flJn1:

(ado)...
_4-

(uTtamfrSurn oruarr)
ado

?\ u 1u 1a?111J?\{ 1U1 ru n1 5

t
(uruututntd artr)

ad
?fi?n:tn:o{na

.....n::lJn15 (ardo)......... ......nT:iln1:



9. Temp & Humidity Sensor

Mitsubishi

LEFOO

HoneyweLt

Pm primus

10. Diff. Pressure Switch

HUBA Control

Siemens

LEFOO

Pm primus

11. Cleanroom Pressure Gauge

Dwyer

Siemens

Safe Gauge

HK

12. Room Diff. Pressure Sensor

LEFOO

Siemens

Duryer

Pm primus

13. Back Stee PLPE , GaLvanized Stee Piep

Thai Unian

Siam Stee Pipe

Saha Thai Steel PiPe

KLM

14. PVC Pipe

Thai Pipe

Cement Thai Pipe

Bangkok Paiboon PiPe

.di(a{r0).

(ardo)...
I

(urlarrf,:'urn oruarl)
ado
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15. Closed CeLL Foamed Elastomer lnsulation

Aeroflex

Amaflex

Maxftex

16. Pipe lnsulation

Aeroflex

Amaflex

Nlaxftex

17. CeiLing Fan, Exhaust Fan

Panasonic

Kruger

NationaL

Mitsubishi

Ruck

rau a n fi o :r u a s u6 u n qru dn urus tav{ r v t ru :su utv'l fi r
6.1 tau Ltato{.l1u

*':-16'xryfioro-oruriaq qrln:ni [:{.11u utavuntolfiorix 1 rfiovirnr:fronul:vultvnlflr tru#o
lJ

a J r r 6ttY d dd Y ou utud

:vuufiurtrg6ul rt1!u1JULLilau, 11unliil:uno!Ltuu-Lilta5odttu,:rut5tru5ou uav Lrllru Lnn nuntu
il:varrirorri{'rr Io ufi tou ltmlru dtd

U
& u rr^ a

6.1 ionou:suuhnlflrrGu

6 . 1, . t t r n n-a rt'Lri'rirtrl ii'l
lrv

6.1.2 u-aquion:.niruE{ r,tu Tnltyl, ro1r:-1, aralil, vrotu6nlvnlflr, tn6olvirriro,u, il-nail,
tl

rn6ou1:-u01n1fi, Tvr:vYrrrj, naora-ryryrrulvr: figi, {nrrqltvtlflr,:vuluiunilu'}1.J14, lvr:rtlnd tri'ril
qiruru niowitjrgfi airdul:{ilu11Jla ornrYurirhufiut{ ru rituvl-nutnvrdaruo'trvl:

6.2 ur m:S1u ua snq dori.: fiu

6.2.1{aqqrJn:nirit 1 vr'"Lrilurrulvnlflrovr{orrflutorlr,trjou'luanrnd utavrfluu,ua'lqnto{
U

uBrflvr(2a'n oiorkYurm:gruzu6nri'rudqnarran::r(non.) firr-aqlolfihilulrutvnlv{'.rrilrfiti',uun"Lu

]J 1 rr :fi 1u q rr a 1 u n : :il lJ o { n i u yl :? { q n a 1 u n T : il tri'fi o rt r :r }J 1 rr :51 u ri otrl fi

- IEC (INTERNATION ELECTROTECHNICAL CON4A/ISSION)

- VDE (GERAN ELECTRICAL REGULATION)

- UL (UNDERWRITER'S LABORATORIES INC)

- rt 1 rr :g1 u rfi a u uvi r dttfiil : o { o 1 n n ru u fl T : }r n 1 i n :? a n 1 : 6'r.:
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6.12 Single l.ine diagram trir$Yl,ilttdruauotLlJU, Iil nr:ufrolrio?{Q:, single Line diagram,
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