
2 
-- 

6n99nisriaaiiq 

aniufkioaii~ 

;ri~el?~d~qs$o~~~a::~::~ud?~oinifl w " o 4 f h h  (Clean Room Positive Pressure) $luau 2 $39, 

IsawuiuiaP11iao~ ?19es?Silq~iim 

51~19?~dl Factor F 

ii~iudaud 2 di?"aquaadi~~a~~iun~~suBn'~m80 Cmwi (qu) 
-- 

s i n i ~ a u i i n i ~ ~ a d i ~ d u  (VAT) 

esiau~iuoonuuu~~elau~~aa~iunis 

1.3032 

7% 

2,959,332.62 

0.00 

0.00 



h5ani5n'oafia 

aniudrionha 

~~ud%dq~fio~~~a::~::~~dJ~oinim f i oqw ih  (Clean Room Positive Pressure) 4iux~ 2 c0.1 

15qwuiuiailimos ~ s ~ a ' r n q ~ f l m  

~IPYU 

---  

aiuni5 

d a d  1 P;iaiuCiiuyu (R1uamlu51mi~u) 

(~n~awiadiia~~~aan'1115~s~u~"soyu;%~u'~~~~~%1d1d1u~ufii~ nsni& 6ils uaanid) 

aiurioa3ia 

51fi191U 

44,280.00 

315,000.00 

118,700.00 

707,500.00 

5,000.00 

53,640.00 

250,500.00 

113,700.00 

657,500.00 

5,000.00 

2,270,820.00 

1 

1.1 

1.2 

1.3 

1.4 

1.5 

2 

2.1 

2.2 

2.3 

2.4 

2.5 

wuiern4q 

fioad1Sn 1 

aiuaniilnd 

aiuswuviodaau 

aius:uufiau~olua=ldfli 

~::uud~oinifl~=u~~ainifldi~?ufioaa::oin (Clean Room HVAC) 

O I S Y U ~ ~ ~ I  W ~ ~ D U ~ I P I U  L L E ~ = w s ~ ~ ? ~ P ~ ~ ~ = ~ w ~ ~ I ' w ~ I ~ ~ s D J  ( PA0 Oil 

fioadl;n2 

91~~1611~nd 

aiu~=uuiodaau 

aius=uuaauquuazl~fli 

~~uu~?uoiniflf~u~uoinifldi~s'ufioaaaoin (Clean Room HVAC) 

d%!adi wnasuzauu ~ba:n5aoa'nds::~w~111wni5nm ( PA0 Oil 

saudiaiut-ioaha 



h 4  

I - IqmExhaust Mixed Flow In-Line Duct Fan 500 CFM 

T R ~ P ~ I ~ ~ ' ~ R ~ I P  

~n?udrisa$ilr 

~ 5 ~ ~ 1 C I d 5 1 ~ 1  

U%~IRI 

<I$U 

1 

1.1 

- 
- 

- 

1.2 

- 

1.3 

- 

- 

- 

- 

- 

- 

1.4 

- AHU qnnsa4alnifl 5ruluolnifl ds'uuuoin7fl (Supply Air Unit) 

Pre Filter Eff. 30-35% (MERV 8) 

Medium Filter Eff. 90-95% (MERV 14) 

~~~~Rfl95181115n'~Rf14d1~5'~41~~0~~14 

~~uds'ud~a~o.~~~asssuuds'uain~~~ GOP~IL%I (Clean Room Positive Pressure) ~ I U ~ U  2 Gaiil~ 

T54wuiuiailimaa iY$~?iilgtAm 

- 

- 

L L U U L ~ S I ~  

~ a n a i ~ ~ a ~ d  

w"~d 
<IU~U&J 

5181115 

da~W'i&~ 1 

~iuFiniilmu' 

i uuasu~a  Wds'ud7da'~aa~Zu 

x 
50t30U ~ni4ill~wnlua1uisuut1n~n"~inun w5auia5A 100% 

~luyu~~aultnuatm~n~adaau Return w$auiai?tn 100% 

J l ~ L ~ l s ~ ~ J ~ l M s ' u ~ ~ i 4  Exhaust 

fannu uut iu  vi.ln~luasaln ~n"usiuas~~unaiu 

5?U 

~iussuuviod~au 

viaaua~auau~udir~~];5d (PID) 

5:uu Intake Air, Return Air , Mixing Air , Supply Air 

5aas'u 5m~n1:: 

5?U 

ciusruu~?uquua:lrlfli 

~n7u~uassun i  Temp / Humidity Control w5augdnsru' 

MagnehelicPressure Gage 5caLe30- 0-30 Pascal 

Manometer Scale 0-3 inWg ( I ~ ' V E ) J L ~ )  

Inulduuu~nkiiuu~auaii~wmiu 3xl4W LED 

aiu~uulvldi uaaaiui l 'cy,~~~ iSi~s'ussuusauiuaini~~ 

gdnsn7un15~n~a duaiu5auvia 

57a 

5ruulJ5'uoinifl5:uiun1nifld1~5'ud~~~sa~n (Clean Room HVAC) 

Housinq Double Skin (Damper + Mixing Box + Filter Box + Pre Cooling + Cooling Coil + Reheat Coil + CentrifugaL Fan) With CDU 48,000 BTU + 100,000 BTU 

~n 

78 

Tn 

m5.u. 

a'u 

Ceiling Module Hepa Filter Eff. 99.97% (MERV 17) 

Return Air GHll With Damper 24k18' auV77 

Exhaust Air Grill With Damper ll 'xll" OUV17 

g~nsti~ulun15ini4 

UG?U 

m5.u. 

n u .  

QIU 

PIU 

91u 

JIU 

91u 

Yn 

h 

4lU 

JIU 

JIU 

1 

.2 

2 

K7 

cn'? 

h 

QIU 

51R152U 

0.Oc 

22,680.0C 

6,600.0C 

1,500.0C 

13,500.0C 

44,280.0C 
- 

290,000.00 

25,000.00 

315,000.0( 

60,000.00 

9,200.00 

38,000.00 

7,500.00 

4,000.00 

118,700.0( 

6 1 ~ 1 ~  

36 

2 

1 

1 

1 

1 

I 

1 

1 

y l 0  

1 

1 

douu'?u 

250.00 

800.00 

500.00 

8,500.00 

20,000.00 

~O,OOO.OO 

10,000.00 

600.00 

600.00 

3,000.00 

1,500.00 

380,000.00 

1,200.00 

3,800.00 

d ius~4 iu  

~?U~ILLS~ 

0.00 

9,000.00 

1,600.00 

500.00 

8,500.00 

20,000.00 

IO,OOO.OO 

10,000.00 

600.00 

6,000.00 

3,000.00 

1,500.00 

8 

2 

1 

1 

- 
m'surj?u 

380.00 

2,500.00 

1,000.00 

5,000.00 

270,000.00 

15,000.00 

50,000.00 

8,600.00 

3,200.00 

4,500.00 

2,500.00 

380,000.00 

2,400.00 

7,600.00 

'ii~i%lq 

~?u:EI~ 

0.00 

13,680.00 

5~000.00 

~ , ~ ~ ~ . ~ ~  

5,000.00 

270,000.00 

15~000.00 

50,000.00 

8,600.00 

32,000.00 

4~500.00 

2s500.00 

16,500.00 

2,800.00 

1,500.00 

8,000.00 

20,000.00 

400.00 

400.00 

132,000.00 

5,600.00 

1,500.00 

8,000.00 

I 

20,000.00 

800.00 

800.00 

~OO,OOO.OO 

3,200.00 

8,400.00 

800.00 

400.00 

400.00 

6,000.00 

6,400.00 

800.00 

400.00 

6,000.00 

138,400.00 

6,400.00 

1,900.00 

14,090.00 



1.5 

- .riuywu'.rauiinuo<~i]mnod~nu Return wfauiioftln 100% 

- ~ ~ ~ ~ ~ C ~ n u i i n u o i n ~ r n n o d ~ a u  Exhaust w?ouiioi?Sn 100% QIU 

fonou uu8iu fin71uaaoiol riiusiunrriumqiu PIU 1 

- 
- 

- 

nm~ou?'m~m51ni5~uauo~o1ninu~uliuun7u~ulriliounii (Air Flow) < 25 ACH , ~ i r ~ i a i n i d u u ~ ~ u n i l 5  ACH 

ds'u~~~ii f l~iudiuo~ninniu~~M'o~w'~m'm 2.5 Pascal) 

~ ~ j ; u i u i i  M~RJU~IUU u ~ : ~ ~ ~ ? ~ ? ~ ~ l ~ ' i a ~ n ~ n i w n i ' i n ' i o ~  ( PAO o i l  

2.2 

2.3 

- 

1 2.4 ~ s : u u d ~ u a i n i a s z u i u o i n i ~ d i ~ ~ ~ ~ o ~ ~ ~ ~ i m  (Clean Room HVAC) 1 I I I I I I 

nmaounls~?voa HEPA Filter (HEPA Leak Test) PA0 Oil 

m5~~7iflin~iuaao1n~o~oininn7u~~M'o~miuu1ms61u Federal Standard 209E Class 10000 

1 ms?~%dszirn~nlwnlsnso~n'?urfl$o~ Particle Counter 

- 

- 
- 

I - ~AHU gnnruainm rauiuam7n ds'uoinm (Supply Air Unit) yn 1 330,000.00 330,000.00 20,000.00 20,000.00 350,000.00 

5ruu 

I - , I~anorneter Scale 0-3 lnWg flhoPrZiuuo4r8u) I PIu I I I 1 I I - I - I 

5?U 

~ i u s r u u r i o d ~ ~ u  

vionud~~luau?udir4~~~l (PID) 

sauu Intake Air, Return Air, Mixing Air, Supply Air 

504s'~ Cmrni:: 

5?u 

criu5:uu~~uquua:l~fli 

~ f l7uql1675~~1 Temp / Humidity Control wiouqdnsd 

MagnehelicPressure Gage Scale 30-0-30 Pascal 

I l ~ o u s i ~ g  Double Skin (Damper + Mixing Box t Filter Box + Pre Cooling t Cooling Coil + Reheat Coil + Centrifugal Fan) With CDU 48,000 BTU + 60,000 BTU I 

5,000.00 

InulArruui]nEl~isuurauofii~wmiu 3xl4W LED 

niuwulAli uneniu8qjqjinr di~9irsauussuiuoinin 

qdn5ruiun75~n$~ r~uaiuiouvio 

JIU 

PIU 

gm 

m'? 

5,000.00 

gn 

41u 

mu 

- 

1 

!i Medium Filter Eff. 90-95% (MERV 14) 

Ceiling Module Hepa Filter Eff. 99.97% (MERV 17) 

.. - 

0.00 

10 

1 

1 

gP~Exhaust Mixed Flow In-Line Duct Fan 500 CFM 

Pre Filter Eff. 30-35% (MERV 8) 

5,000.00 

210,000.00 

In 
h 

3,200.00 

4,500.00 

2,500.00 

gn 

+in 

210,000.00 

1 

I 

1 

2 

8 

12~000.00 

45,000.00 

8~600.00 

12,000.00 

45,000.00 

8,600.00 

32~000.00 

4~500.00 

2~500.00 

I 

2 

20,000.00 

3,800.00 

16,500.00 

8,500.00 

10,000.00 

600.00 

600.00 

3,000.00 

1,500.00 

16,500.00 

1,200.00 

20,000.00 

7,600.00 

132,000.00 

8,500.00 

10,000.00 

600.00 

6,ooo.oo 

3,000.00 

1,500.00 

16,500.00 

2,400.00 

20,500.oo 

250,500.00 

55,000.00 

9,200.00 

53,640.00 

230,000.oo 

38,ooo.oo 

7,500.00 

4,000.00 

' 400.00 

800.00 

,+- 

2,500.00 

400.00 

800.00 

6,400.00 

2,500.00 

800.00 

8,400.00 - 

138,400.00 

19,000.00 

3,200.00 



~uiuawq 
I I I I I I I 

&5ini5~u~iuuaininni~~uM'a~Iriu'anii  32 ACH ; u ' i ~ ~ i a i n i n ~ n j  Fresh Air Wu'aunii 5 ACH 

aini~~iiudiunisn~aaR"~~ Pre Filter + Medium Filter + UVC + HEPA n~iunv~niu~ui io~~~ni iw"ud~' i~~~~~Ir iu 'auni i  2.5 Pascal 

aan~buu~nr~~i jd  18 "c*3 n?iu$u8uw'n6 50%RH *10 w?au'isuu Heat Recovery System 

Clean Room Class 10,000 (As Build) 



I n 1 5 h u ? ~ ~ l d i  Factor-F LO& MI519 Factor F 91U81R15 1 

Factor F = D - ((D-E)*(A-B)/(C-B)) 

Dl 1.3035 ID : Factor F ~U;I 

El 1.3003 1 E : Factor F yore9 

4 Factor F 2,959,332.62 

I ~ I ~ I U ~ U ~ U ~ U  I Factor F 1 



ihriaa514 ~ i u d ? u ~ . j ~ ~ a ~ ~ ~ a a 5 a u u d ? ~ a i n 1 n  $aqwi&~ (Clean Room Positive Pressure) <iu?u 2 $04 

aniu~riaa5iq Ts~wuiuiai1imaq Cq~%qriim 

sinidiriaa5iq ) u i n  1 aaorRiuthrrau~ivhu:u~~ifiuu~n~~u I 
sausr~airiaa51'7~ 120 ?'u ( 5au~lu?'u?'u 


