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CERTIFICATE of REGISTRATION  E1=<
Certificite Numiler: QMS050266 14-002

NIMA TAHVIEH ARA
g Floor, No, 20, Sepehr 81, Poraheadi St., Shoakrok Oorb
Tehran, fran

Scope of activities: Manufacturing of heating, ventilation and air conditioning systents

it o Iffevtiveneass o8 July By
Dite of Remeionl: 38 Fuly soa

.Ill 'mr;w"ﬁ:tl;dl-l-: i'-;ﬁ-'."“ o J;— vy SR s T Iy, pa— B B g o Y il et
' -\.H II i ."
r F X K. . i n 3
i/):uﬂ'-"} "’d) }{H'!Ilht'h— wfl dulyy sy .ﬁﬂ'ﬂ*
VT Y \'.M.érﬂm-—-rhdu% [hdechor o) %
B RS BRS Rim ol the World : L
ENEN Running Springs, Califomis, LISA -!'11__ ;E.
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ATTESTATION OF COMPLIANCE

Tha chrcal Ba of S prodiuct has Been chacked and found In compliancg with Bha
Parkgmant and Council Desctesm of 12 Dwcomber 2006 on T hamaonirsbion of B e of
Member States relaling o slecirical squipmant designed for use within oerasin voliege bmils. and
Parisman ol Coundil Derectve 20054EC of 1T Ly 3006 on tha spprossmain of ha s of P
Marmnbaer Sinled relating o machingny .

Applicant: MIMA TAHVIEH ARA CO.
Hirrs Talvvigh Ara Co., Trird Boor Mo 20 Sepefr 52
Srabeak Ghat, Tehean, ifn

Manuteciuter HIMA TAHVIEH ARA CO.
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! SZUTEST TEKNIK KONTROL VE BELGELENDIRME HIZM. TIC. LTD. STI.
|

Hereby declares on the basis of the positive results of the certification
audit that customer complalnts management system implemented by;

Nima Tahvieh Ara

3rd, Moor, No. 20, Sepehr 5t., Fanahzadi 5t., Shahrak Gharb, Tehran, fran

Was found to be in compliance with the requirements of

| ISO 10002:2004

The present certificate is valid for the following products and professes

Production and Su af Aircooled Chiller, Watercooled Chiller,
Hygien Handling Unit, -Gooilng Tower

Registration No 1 MOG1SDE21]
Issua Date 1 23.06. 2015
Expiration Date § 22.06.2016
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ATTESTATION OF COMPLIANCE

Thap hchnical e of s folowing product has been checked and found in compliance wilh e
Patamanl ahd Coundl Dirgcthve M0LTAEC ol 12 Decedtp 2000 o e hafmottalan of thi livd of
Partiamant and Courcll Divective F0GMAELS of 17 May 2008 on T approximason of T s of tha
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Applicant: HIMA TAHVIEH ARA OO,
Bma Takreeh Sra Co., Thied Noor Mo 20 Sepehr 5t
Shahrak Ghaet, Tehran, Fan

lgnufacturer: HEMLA TAMVIEH ARA CO.
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Produsl A Handling Lind
Midal: MAMLE. 25H
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CERTIFICATE

SZUTEST TEKNIK KONTROL VE BELGELENDIRME HIZM. TIC. LTD. STL.

Hm:- declares on the basis of the positive results of the certification
audit that health safety environment management system Implemeanted by;

Nima Tahvieh Ara

3rd, figor, No. 20, Sepehr St., Fanahiadi 5t., Shabrak Gharb, Tehran, Tran

Was found to be in compliance with the requirements of

HSE-MS

The present certificate is valid for the following products and processes

Production and Eupp:r af Aircooled Chiller, Watercooled Chiller,
Hygienic Alr Handling Unit, Cooling Tower

Registration Mo : 51506211
Issue Date 1 23.06.2015
Expiration Date : 22.06.2018

Ewukumnmmmmmﬂ

SILITEST Brk

LI Miass ket Lol S B i I | e, B Cpain

b Banhpd g By'grelemtems g maras T Lk G
Yain I FLamfr]

B -l Tl da® il ol P, o P T S dd b oy p i | e g

Al ddgi duo e djlg Loy I8 L pGe JLIEST 0 1 6300 wdigo 9 Cua S L Jguamo 63 o (il L

S0 > gl o phuw 3 g UL (j9lgaSI b (sl 09 52 4> podiuo jgua>
Suibliso 1S i LBl 6g 2ok 00 4> S il (l (§inly 1 YL eligS ilo

.ol 63905 PIa3] Loy jlaoliiwl ¢ sUL L_.u.uS 59w 6 lgo l.:—’lB-? ouo e > dabl gla [B[S Cuils o sl o

ol Gladl o sl gl L oo ol Cugs 5> S i ol o b3 (glaaao ol ol js U gl gl GMP s jlaotiwl oS



_.* L] ,
L IR A ,
i m- u\." -

¥
. |

ULLUTE

Ll L T e e

i .




Jbw lg LDl paxa2i 1§81 o b (3485 wdigo g a8 wlail Sl jagai 1 eslaiuwl

B H W

Heating Cooling Filteration NoiseDown

Energy Recovery Piate HE Recovery Wheel Run Around Cail

=

b J
' : I e e e
1 !—! e . N
=T Tk NS
= _ o 1 F
- i ,‘:
! { ] A
: l;

UT‘:JLE' &IS:'I L.' ‘:"'.'EJ l_l'.‘E ‘:dT!S L.' ;7!-19-.'- L e v



"I' wwmmwmmwmim

E@E#&Tﬂﬂﬂ

Codl Undt

Fikars E |

Pl e

Hermacihers

Hiat Recovery

Tolel ACH: 3080 Dhmewalcer 700 [Necton: b Lot Sesee: 1007100004 5040 §

1...

NIMA ke
ool Livat Xin {aedliioning Le

Filers

bizans BATA ¥

ER PLEASE SELECT THE REPORT TYPE
Heal Recovery

Foial ADW; 00 Dewmessbon 09059 Deeegiion befl g howes 1071 RTG A

" isigal - Adeben avsbit Pasdir DC
Fiy [ View Window Halp

Home Topls

1B BEQ @0 ¢

(=)

kO QO w- s BEAT © 2

Technical Data
NIMA

Air Copdilioning (o

S —_——

E— .DIH P13 2006 Rev. LALD

Project Name  Sasdarmand (linic
- AHL Mame AL

AHU Model  NAHL-25 INAD Ver. |11

_A.'I'IU Rize LW x He 49 586 x 70 ¢m [Page {5
Codl Code
MR . e 3]
Fin Per Inch Tl Rews b
[T} s a .2 *
Fluid Type Fluid Inj Ot A 1 A i
W T -l'u NLPEL N | L T LW A
¥ Ads Inlee Dy Bulb Temp. H%Dﬂhh Trmp
I L
Air Indet WetBulb Temp. A:M:I’-ﬂlnb'l’ﬂhp.
nELE P I{H.l B
Al Indet Riladive Hliirbily o Outiet Relative
53 Hummislity
474
¥ o I“]I:-.-l‘_""'--
Air Inlee-Outlet Endbhalpy | Fludd Flow Rase
1% B/ 1 _I‘i..i [ |
Air Side Pressure Dres Fluid Side Prossune Desp
125 Py [ LN & Mmoo R
Ajr Velocicy Face Arca
51 FPM 4 FT2

U sutgl - Aebe Leesht Resdir D
lig (8 View Wades Walp

Home  Tools gt ®
B EQ @ + B EE® - BAT E'ﬁf"
BTy AHU Madel NAHU TS NAD Ver. (110
JHUHI# LWy He A0 5 86 x T om Fage h

Multizone Section

Lemgha Heaghi Wideh Ak Dheop Pressure

BB 45 mm ALE 4% Ps

Fonel B =

Ald Vaolame Al Vinkeoley = -

NS N rI_‘drlil 140

Diamaper Wilibk Dhamper Heigh

i (I r-I-.'i-ll1|2:|'|.|'|'.||

0 Damper Lenghe Blades

lIJ-l.I T .‘!

Air Divofr Prossure

A1 Fa

Zonel :

Ajr Vaolame A Voleciny

OS] | R0 FIMA

Di.l'lplr Widih ﬂ-ﬂpﬂ H:h‘h:

200 e I-1-'i|h._m.m

Damper Lenghe Blades

140 e I.!

Air Do Pressure

M Pa

¥ |

= ) Saacufrand Cirsc [0 di=]

3 S Bos
G g Fiber
B Conintigal Forewd Corvp
B s Tore

() signin

[® Eport POF e

SN Create PDF -

Adobe PDF Pack .

Corvwr] fées ta PDF png
#lidy coindern Fam s
b e Bypaes with 2 pasd
ubicaption

el File b0 Corest to PDF

5 Edit PDF w
Commant
L
bniw gl albare fales im the
Docw=rnt Cloud
Litarm Bilirg
= a W
() Signin
[5 Expon POF -
&3 Create POF -~
5~ Edit POF w
Coemirsent

fFl Cormbine Fibes wr

M| Organine Pages v
& il & Sign

(® More Tools

Seore s vhgre File i tha
Do wereent Cloasd

L iers Belaporp

¥+ BAD S Ditigroes [ADAR 2000 fel 3 Sabad 887 13 TH A b 3a ]
Pl (Haelp

EEBﬁ&FEﬂE

" Fosst |

Toos:
Fan Linn
Cool Lhend
Filers
Kl Fone

Himeik el

Heat Rocmaery

Boital RIS 5009 Demenchon: 20% 500 Dieecitione [eft Ll ewe

¥
L

Fan Lkt
Gl Uil
Fimiers

AT ool

Whppagiian Das

Hiumciliss

sl Hescorasy

Terial AP (1 P Dierversibons

0 e Lo

¥ e - [ b |
MNew Project =
- §i 11| D
Unt Sy [P = w Poject lelo
B By
i Ve Chachad iy
Syetem Tww i Sndend () Mhpes et
Commbirn
s [ | B mion
Ae aicety.  [500 | Camcret By
Fropinct M Horawmn Projoct
Caicuimaon Mode Figer Blsbar 1.008
T ET O i T w ol inbs
Plagma maiect cabcsiabon mods Frara B : 1].' 3|
P ooy <o |
. Podkowos! 70 kg Popcilems  Normms Propect »
r—— Tokress 43 mem | “"':
| Dt T Vimpey ] e Pamnbas] Goalte e &
Locagn: (S8 =i o Ta et
= 5 e A R iy
LA | 1Zrmm el By
Beeerrepd By
oy Wrter e Fav Mumter 10D
> o [0 | 28 X r-n-u:u Ll v
E— | | Ut b AHLG1
we 2 _"] S Toe  Standard

TR Link Sive

T BUAD B Danagreir (AN 2020 O bl ki Bk BE Tl T bR AT

ﬁf&leu&?ﬂia

Faen Linit
Coal Ul
Fikars

Rt rora
Haeumiichiars

Heal Recomry

¥ iLesat Selectad

S N0 DRt et L S

“F MaAD vy Duigrar (A0 2000 0Bl b-Sabut 7 T Ml T

Emeuﬁvﬂia

x | s

mﬂ

Fan Lint
Coill Lirst
Fibgers

RLIRT el
Hearmdiberg

et ResCiosmry

£
| v Ll

I a:- Taridgal lrmad Cre
M e N ealieed y

Tastad ALHF, 13

B Rassd Selected

'm_' Ho- s |5 - 102 B 52t Cranges

Ly plal o Lt :
Model  Marfeciess FilerGesde Swndmd  ESesscy Eco.| famngn
M Carmll et ENTIZ. =% B0F
1] Carll Mgt EMNTRI.  =E0% =0E B Prossars Do
= i~ e sk = — IR
Fi ol Fune EMTRRL.  »=B0% WOF
(5] Camil Fum EMTTRE. Bl HOF Tysam Ty

Dot

i Let i) Pight
.1 .‘.
Saww Ciih
L]

2730 Do thdn Wl L s

T MAD A Cprigrups [ADRM I E-Orb Bl Sabat T 1 o T Alck i L)

Fis Mg

E@EﬂETBHE

Fan Undt
ol Lieat
Falbeds

hutinona

Hiurmedfars

Haal Flod overy

e |

Mandptae Mgk w [ P Fas
Tipe Cottugel Formid Cures Mnags 8200 |
@y 1 - Doty 123 | g8
pely B e (200 | (G0
T Prnimunt
T T T [ [
[y
Fii Hte Fish
T Harea Tod N = Sesc N el Pomwbl | Soerd
(AT380 o Q 18 T vt
AT 57 B : Ly 15 &
AT 5188 &2 L 115 153 IS
AT 129 [ 1] &% (K5 ] 15 fald
AT AR cE 4% (K11 15 N ™
¥

ﬁ1 Caredgu T Curee r

M2 Uk et caiouated pl

et AN 0]

Tl
Farn Ul
Coil Lt
Fibgrs
oA e

Heumiddhers

Hiral Ry

i Clmeriborn 15575 D fum bef) Lind Sinee

Kip Lamd iElnniming Les

NIMAAE(-

DATA EXFPORT

FLEASE SELECT THE RERORT TYPE
fo] T Fibpeet Slind POF Fi Sulged
© Dutaied Pt Otnd PN s woRs

Todsl ADI W19 Dimewsbon: £

E T

e 0 Db T L T

- Saidatvacd T [2000 de|

3 My Biom.
&l Bag Fiter
[ Cortfugal Formard Curew
5 Rl Torw
2| T
Progci e Saadalmand Oimic =
= ]
Cormuttart
Cpniepcinr
Camgres Py
Chagioed By AR
el B AK
Rty Pl jE-1:]
w  Linil s
Linat Flirmay AL
Syatw Toces 5 gl
Frerm e
riston Toen ALY e w
UFe Blawes
AL Lindl Pimay
Ao
= a =

e 11 |

Pripi Pl Sapiatwral O =

Cromsgrad By
ek By
dpprend By
By Plumbar

Lt Py
e Type
]
Wbt Epuaees FlinDbroend 701 Mo i’
oo Tazhoned o W

sl W
A3 Lindl Flgmap




o gt g g8T 43 1 515310 55 Lo

oo www.nad.nima-ac.com

Hlwlgd Ol Joo yu8 )ljél o 5
NAD (Nima AHU Designer)

pl8 alBlise 59, slacs,sl 8 (650 e 0 ojlsen )] 4508 Lo 55
UIJLLI_BJLHJJ&A LgLﬂanIJ LJ.:.ASJ l.: FLERY- X s® 1)&.}]5;‘“1 L.J'f-1 LJl:’*Ju‘AE'LJ1Jle5’
e 3 0P o9 Sl s (oS LS (B g ke Sl 9 90 Sl
oolazul .aulas n.'.'.éh;b al‘g:'rl.:- sl s._..m-).q 4 1J a;LQ” {.5?'5.?:'; 9 {._f”b‘b IJ s
G A il dallas caalic daaxly Los (gadrs 44 crasd Joloz
Obls el 38l 5l sla (Fhg ) cmlin Glo (29,5 5 Jgaze Slols
o lailin) gliwe L1380 oy pl Sleslxs g (IS )8 0 Slas o9, Sl 53

ol 0a pudass (EUrovent) ciyg, e

" gl - hibabn Scrohet Pasber O - o x
Fly [t Ww Window Halg
Home Tools il = @ Signin
" = =
BEQ @@ ' B - R BEAT © 27
=
[® Eeport POF W
ﬁ- Technical Data
= | | NIMA/ B comrs
. L Dhaie LT T, L [ Rev. [EiTi i Condlitiouming s
B Profocy Mame  Sasdamand Cle ! it POF "
AHU Mame  AHLN .
T AMU Model  MAMIL25 NAD Ver. [1.1.0 Commant
L AMUSEe  [Lx¥xH: 89 x8x T om Fage -
Supply FanCentrifugal Forward Curve T Combing Files o
Airlow Fan Manufscusrer Fam Moded Muoslule Welgha
2000 CFM Nicowrs AT 5-12/9 13 g Organize Pages
Taal Efeciency Siwiie Eilecieney
0l LR = :
. k Fil & Sign
Seatie Pressure Velocity Pressurne A g
653 Py 75 Py -
1
Total Pressare Fan Power lE:I e
T Pa ILAETY u
Moane Power Air Velocity
b 50 kN LD m's | =
Fam Speed Tempe ranre r el
(1468 RIPM 18 F g |
Klrimiade Dienesiiny 1
B 103 kg md i
Maosor E'-'!ﬂ:m:r #ﬂm Fan Power Sheatw and whare Tibee in Ehe
Gl 1% EYS Doect wprrarrst Clod
Mosor Standard Power Uiy -t o o

150 KW i

» 30

'+ WAL AL opeapre | DAL 001 0 Bt BT 3 T B ] - o k.
Fiy  Halg
REecasRTaidd
Syt u | s » T
o ECE - N
Toots ol

Fan Ui

i

T

BuBizone

M|

Hisal Ry

L

L4 F

Lmor L

. & -r-ww-.-;li.:-uwm‘ Pl b
Ah Wik Mol calculaied el

Totad ADF: 115 DNewerniore S55 700 Drectmoae e Lt Seee

. &
e Cprfaem Fan e a

BEewl o8,

U x | den Fas size not maich!
i m Trn paiaieied Lirsin) ot Garper ey L e Betoming 10 P Cadul _
wepmgd D (2000 o]
Tooks 7 Biack 10 the sebection form Maing s
Far Ui B Fib
- Oipilmize ARU Width Acccading be tha Selecied Fan [Recommandad) Crtfohl Fornird Curen
il Lo i Tevuh
i & Mrrapk AL Sk adh BOCIA0E] B8 MO 1IN STaeRadn
Wi
(pul 3\.
ke [ — [ S—
it R
w1 Faw il i el Py haws &,
- Fu s =
A B

Pl

i

E

wd By

ol by

Wy AR
e

L]

Ll

Trp

™ e
{
[ i Tuthree A -
I .

% T Ellﬂl.'".q- ':c-'nr.l-l:l.rr -
Bl Uk Vol cofpuieed pe Corenl o

Bofal KD S0 Demeeredce 000500 Dwrdiiorc el Lo e

T BRAD ey Dergaar [RDABN 2007 ria Mkabal 07 R0 0S8 FTS)
Fis Halp

REaes»Ta o
F 1] L}

= -‘a'-.—| Chsngm F Reiet Selacied

.m-un [ -u:ru [+ -ﬂm [r

Took | Filtar Properties

x|

i doplng Fan -

o Lir Model  Menufschrss  FillerGrads Standend  EScescy E<o. | Semegn

T LYL] Camil gdum EWTIY.  =dliy HS4F

- ™ Camil Madem  BNTMD sefi% -7, | R —
F7 Camil Fina En T2 =Bl S0F [0 | '’ -
2] Camid Fag ENTGY bl =HOF

Heugmaclihi ' 3 Camil Fns ENTRZ. 5% 2=0F St Ty

Cirmctior

i

Torlad ADF: W00 5 Demewnioer BV T90 DecHon: i Lisd Saee:

Fla  Halg

DEewRTade
szt o | e R 2o
e v BT TR e e B T
Tools -

NIMA

Sln Do o ngp B0 o ‘

DATA EXPORT
Musmid PLEASE SELECT THE FEFOST TYFE
Heal Hec oy
FRkARE "
Pt Vi Sunacimt et (lerec -
= B P ot FLF Fis putind :
= S
e e
Pzl By AR
Soewrelly ALK
o ottt Peret Dutont -y — T T
L el
Il M AHUGOE
y Sy Ty Starwkand
BeroRT Momirim
B it e rdgon Toirge 4F . =
AL ot Mot cloulping et ey 1) Ut Mg

TR0 Dectiess A Lis Seve T 105 & 200 PR

T HAD) A Daseeate DR 002 Ful D adoa BT 1 3 7 bl bR )
g Halp

RPEedlRT2 RO

Todts Mixing Box Properiies

Fan U Tiow: | Mg Box: "
Dy
5 Il
O Te
[T
i ) s O R

{iuArichf

jial R 08

1 [ ¥
|Erew List
| Q" Cewihael Fenwe Curv' )

T T T -

Total ADHF: 5030 Dheornlon $h5% 00 Moectiom e st S




= Eﬁifncmﬁ_ﬁ:{!_ifih ning Co'

———
S— -_:1

=1==
H ,::::_E_:"d ;
— S r “'
20 _| _420 |

800 [ 800 | [| 880

3600 | |

| ol

L N | - a " Fa

Dimulator (Dimension Calculator)

ol 2kl glp)l5 HSeia Juiiul g NAD Qiod jad l58 05 BB
Aiodgr sl yoli gg, eolaiul iy 18l o5 ol 5l Seole (glaseus U cudls
Sledlbel ogei o)ly g a5 wlb o2l 8 Sl b )05 6l B psled ol
edgazee | willghy yigaeals g i piul Sk o adl g lulsa S S S35z
I @BTL g ojgn Jme jo oleilr jslaie 4 03 i de olSiws (sola
bl jlilsa o8 Slazin o Slesd Jleel o 5l 550 slad ol i

L Solu g Sdggen JloS jo casil ails

I\III'I#I41E@-

A Brtstl From Tomoriow

"\‘.‘ ‘.‘_.l"
f‘“‘\]
Contact

No Internet
Connection
Required !




nima-ac.com &y | 32
e page
S » S =
&
&w
Supde g 9,0 5l Sledd (g B pwdige (28 a2y b pSeoy bl
2 slrotg p ovalie ¢ ... g lpiolon Leallisles 3l eMbl o Lol cal o (o5 ,0
{57-1)1—.‘3 {_gl.mtsp-j)_‘:r {_S_jl‘-lf JIJ_;_«.JI 4 g ol [aL:’r_;l di_n.-. QJEJJ ﬁ_ﬂLa:t' ;!n-ld_"-".ll ot
1 Vie] FYp o) bl ;550 5l asbp ol Loy
Dimulator Dimulator
9

Available on the
D App Store

ANDROID APP ON

4 / _,,\Gﬂagl_E'play




S S I"j ’]. 5'l "! A
Hygienic Air Handling Unit

+
H Series

N

Clean Room HVAC Technology

.“--:--

— "h il

-_;.'_ " |h 1

L :
I o |
i~ :ul
= I
1'-
- % ll_l -

el g

A i s e ok =




rid g Jﬁ-:":"’“flji'}ﬂﬂéaj:i

| BMEOU PAKHSH FHARM AL CHIA o

-
g 05l g (Lol pak
VAR - Wi AAFTY




39

page

OB, oy ol Cdo g CuaS (il oo Sohla jlulaa ol 5l eolaiwl 4 pile 45T Sleofg Cowlus Ldo @
19 (S59) 90 J| (.5.7"3":'}&" L aJI.:. Jl.':m.ﬁ‘ oxm g o> dygps LSLa;alf.’Z_mb ARy ;|J-| 43 945 oo CS pds L9 M‘B::-
o 9 Sople dged sleoliiws caeS i)l (095 cwdige - o8 B At paSSL ]l g s oo gl SLeS
g ‘5.3 ,‘-q,...v d.ilj.....-..,i? SIS e PN J\—a:.lld ﬁ.....f‘;.a LsLam_Jjﬁ o ‘_,,_llo”u.u LSLQJJIJJL_...J Q> 4O )lS'ﬁ,Sla L.Smeu"_""""“"
D9 wlgz iy el GG, D90 ) 50 ples Ao 4z 8 (b Sz (28 0)5ldie g cwiipe Dleos &l S0
Cppaid iy a1l 41l g 059, slaili b gillas ol o gl quS adS =1 (Lo J8las o 5g,9 51 s Slens
..LHJL’GA C.:\.fg,..a.':'r.a Jl u:...la L).il LSL‘_)A )f.»b Jl FY Lot 9 J)....S le.asﬁ_"............u

2 1y og5 2 9 o202 P92 9 50 Opl aﬁbl-.'-' 95 Olee liwly 50 95 10 Ll «SxgS wix o (008 lgin oa)lo al
S ol g 4z 5o lailgs 38 @ s S5 Ol (pl 4 a5 (gags JL3




nima-ac.com ‘r:

555 ol 14644 — 15 Loy a5 (ISO) gl 0,laibias]  Madlps cylesls 10 5 ] (ols simo (g1l e 351 030!
] 0O Ry 52

Sl 9 955 095 45 99 o0 43S )5 &y g AL Jy50 4 g 00 S I 10 Blae SIS S5e5 ] j0 a5 S

JrS e ol o 5l @50 o )lad 5 Cush, (o)l Jie dbgyye bl plo g il JBlas 4 | G061 5o o,

L

Bl a1y 561 I3l &1, gl g ol g 39,9 4S5 Cawl  BBI 4l g ol a3 GBI Codle ds bogs o 0aisoly cauy5 51 2/3

g m plal 00 5005 VU el sl gdlis Gyl 3145 361 4 Iy 51 ool e S b Ml 3 15 ol Sy
Sl cpeomen S 0 iz o] 51 couds 0uiSTy Y] plile g LS, Gyl 5l a5, Lo g ST g lyd o jued (slgn ol
S oo aixluw (60lg0 b 50l 3UI L0gl 31 o,lg ailgms adg.ﬂ Slod by zd a5 09l 0 Cel g assly o8l 5Ll sl
g oilig Iy oyl fyas a5 oS e solaiwl glawcdl 5l es GBI LS, coanl aaSL BB o>l 4 500,55 0,3 olgi aS
9,9 dhe lugh) (D)l 7S e 5l sl EUl o il oo Blax 4y (poueyd Dldgge Koo 9 S LA
O ylb Bad g 503 GBI S (S0 Ll J70S 50 1S ) (et b 53 aS G5 le 0,5 o0 Ojg0 5 S|

JraS 4 900,85 0 p L3 Jlo 100 090> 4 a3 361 3l g b alols a1 .ol oas (6,9L8 G el 50

A 3L 3590 S o0 (S0l ol o yleislu o5l 9 gud s YT pile oLl a5 ol sl ued sl 3L Lol

BBl 50 Ngd ooyt lga ;0 (Folw a4 pgmye sl leilus dlge g 25 0 0,5 lagygakin 0 SV il g by L]



_——

S9)52 )5 @ Fgapals alddle g 5 50 a5 ped (sl oo
n.b-)...‘."aj ‘_.:;'LA;QJ £hnM&mT u..n.r_JE ‘_;'LQL‘JEI'JL_ ﬁth.;.II&Luﬂfj

5 Sl o B1,5558 ol (o
SHP SS9 S5 (g S gl g3
FHESHS 09w s Jolos (g yhw (25,10 Slge
(S5 Sl b slome slaaslelis (s Slga
ot yltise 12 5 b Sadvgs alg3
ke Old as st ubeo YU Ceond j0 .l 00,5 ol 000 Connd g0 A |y 505 3Ll 0,5 548 Jgu

Ako yas 5l L 03,5 (65 Sslr Jyame o,Slas | il (San (9,50 slul o (s Ll 9929 § Sl Jane S L]
Al 45w o LS |y SBWS3Le Jguz ol Coomdiidiloads (8 e plie g oasls mbis ol Sea S 5 LaalSs
315500 (S s (bl mbio 0gd o lacigie Eel Cunl (Koo oyl oy 15 ol sl o e, Slogzge
Jiie Jlos s lagl ¥ gz 3ok 51 auld (Sogll b (com)d Slogzrga |5 coiiins 5oed (Lo 3Bl caas (BuusSeolat|
S oo ool 52e3 BBl (5,5L8 5l gul slacigie alS (ly 5 (Sl Lo Jos laEll .

FgepalS 50 eoliil Cugzr K310, Ll jo a5 cl (ool dars 0l g o sead GBI (10,0 kel 51 (S
Sl oS )35 ) eolwans g ol (So Sl Jlal SG wlg oo (5118 e Wigd s ad g ardle ple g Jore sl
Oz 9oz el 5l e g g0 Sl (03 5l (YL a0 L a3 U1 o lagoleans « Sogll cMans rals
Al awles adlol cancd cpl a4 (6,500 3)lg0 5 oaial 4o g witud was slagy9LB 51 5,10 51 (g lws A5 D9 0 Culs 5
Cwwld 3Gl £93 il gl slalaxde BB slols golidl SSlo yel ol g

it S 30! gls)

L oS slall .ad,l G by g po—wre (lya 1009 o0 oS 0hos E95 93 4 el SlaGLI g by s 5
£ b dglio )0 a8l Sy 5y b 5008 (36150 e o (Byre ol Bl el (sla GBI Glgie 4 Tl o a8)b G )by
& 503 (LBl as ailos Cawd &y (55003 3l (550 42y (il 090 oo bl (g5 (e (5198 x> 5l ipgas e
100,80 53 ()l Sloredgs ;)0 a5 Al ge g0 90
good oS 5 (3Ll slga b lga (nl 095 o0 U 8)ly (Sa8w azy0 G2yl 5l sl (Slg &5 fog—diie angesly BUI )y S5 @
i3 OO penalob cinaa Eala s Sl 88 sl - Nl o sl o8 g dlbiims Ao 1 o8]
Gaol 3Gl g3 ol jo el )15 280 wiile  Jgere o 31 51 i [l Luges Slads sl ol Lol pin b cele

g Colad (49500 4 i 9 438l (28l 609,9 (slgn Jamgs SYIpdle 9 ol31 51 L6 Sl




Fiker-
audass

WYAYATAY; ATATAYAY) AVAYAYAY,

Klodl cual A ;5 56999 5l9p e 10 YL 035l sla Slo aad o lis ]y 48y S (L) L LISy S @
4.0m/s 390> Cacyan b a8yl S (g, 4 GBI 10 I gl £95 (W9 o0 a2 (59, Wrdilalws 5l (pans 50)
£55 cpl 5. 95 o gyl 36151 3lee sl o Sogll i) cigh co 75 351 S Gaylo 51 9 0 plowl (80ft/min)
2l Sl dso plralz bl 4 Lol gl oo oolitl (it (6lg o ogiie diped b el GBI b anslio 5 calols
bl 5o 55 bylulas L ad,b G gl s aile 055 slgn Joluwg .auS co gyl S 51 1y )] g ool zalS” 561 Bl L
Sl 0l 5l a5 Ly o 1y 0als Bl (6399 (sl9n Y Iipile il 09y 00 )5 4 g g a8yl G ()l b e
ity yiitiodgll oolel e games &S glaove 18 Sbie 33, g0

S = ==




| ] i '
a‘._l--‘: "W

§ 39

T
£ e
o .

Ay

B, ]

- r'+"‘

-

I - 4
v

Mo‘up_:bﬁb

1

I NEITO

;}%&_‘." X ”nrvl-,ﬂ‘l-.l.fjr

& Fa¥ ., o oVl Tl o "33 5 i
T‘ﬂl ‘,'.i::;_f.' ' . | r - ’ ’:!"l’ 1*1;:-.«. .

Srdailail axly oS €9, 503 U glaolasbiwl o 428, ,5 4 &l ojlil ol U 1y oo ol il g

Sl S gy a3 g0 b 1y Sy Sl dmalin s S Sl 2 pipabn 5 (L) (30,5 1 el fhag S
03051 0,5 g |y 03la5! pul lgis aS” 6,500 b .Cusl 9,50 1006 70=L_,_;ﬁ ol ks el Cog,y B Sol—w 45 a8
Q0 a8 4y 5,55 ol a3 s 9,5 50 Hhad olls Loyds d pl s pdaw (g9, 1) oyl oylg a8 cnl 1,3
)1 (K 48,5 )15 ()] (59, & (s dieey ) 5.0)3 K atds

285 Cesl ()] 503 G gamaisd Lol Wig oo (gaidisd Hlislsd (g5ead azyd s azgi L 5ead slaaUl
3929 lgd CaSe Dgd G 40 45 9,50 0.5 51 55,5 ¢ plp OIS slows .l 438, )15 4 IS5 0l (DG A) adgl slodvaiges
1 1,8 S |y oyt glaasly (B asens) 209 1,08 o,lasbw! 3] 095 o0 415 4 jues lo 5L gassaiws gly o,
)5 41,8 9.8 0,90 gyl asolodil slo,guiS pled dluwg s o lastiw! ol .ol Ol ISO 1—-14644 (1999 Jw o Jq
ol 58,5513 J9u3 590 )ia sl2)9iS yo pol> Jl> o

6l J3Is ol gl 10 209 1,08 o, fastiw! g sois ools ISO 1 — 14644 5bo 5 s 5B sla gaoaiws csls! 4o
(100 WwMS) 5 M5 g3l assle cuwl 00l 53

o9 100

o9y BB o)
095 30

* L.Jﬂ)s'-'-""" 5.0%&-

/S phad duwolis



oS3l -l oS gy 55 (561 oo, sl o iy I 4y il o3hasl e b |y a5 ol ol g

631ail8 .S s 1y 05lasl cpl oylens 457 s | It il oy e T OO OIS T Lagic o WFChg G Sol—w s as

B8 08 s 5,55 ol dae ST dens 193500 50 1B del I Lo TR SRR S b g9, 1y oyl leis a5 sl 1,3
.JJL'.'I ‘;’...u.v m)f)')é LJ‘ S99 ds‘fda‘u doo ) {j-'uj a)é cj."_) iua.‘ir.:.v

39>g Ig.ma_,.a.iaajs-_iaﬂ)a aS 95500 0.5 51 55,5 9wl Sld olass .S

a3, ,5 & 15,6l (DG A) adgl slodiges

s 1,8 SO ) S50 gloaslg (B asews) 209 J1ja8 o lastew! )3l .09, o0 )15 4 5ued gl 36! casodiws gl o),k
C8,S 1,8 Jg9u8 5,90 big,l dssloil oo )5S plod dlewsg s o Jasliw] -yl .o Cl> ISO 114644 (1999 JLw o Jg
ol 4285 )1,5 Jgu3 )94 )fﬂc’ SB,ygiS )0 yol> J y0 4

5l S5 ol ol 10 209 108 o,laskiw] g oo ools ISO 1 — 14644 5.bb 5 ed 3! gl goiodiws caslsl )
(100 L,a)lf) 5 NS gl asile Cewl ol SO

O3 0

S35ee 100

Sugy JB oy

’ 0955 5003

Sl il das i



o o O ,
\'\. .

nima-ac.com

b

.-"J,-'

f
2

o I
L

&

<camfil

b

(g

Frames, housings
& speciality filters

g o S MERV2-4 G2 265% T
TE " MERV5-6 £ G3 280% .
£ o & MERV7-9 . G4 290% | aaaEy
- 3 o ]
S B s z  EN 779:2002
3 £ E Average Arrestance ‘
s >
— M
— | 'i“ % MERV 10
s o[3°:f8| . MERV11-12 S
S T|-f| o MERV1Z
U oo fil| w MERV14  ®
& i b) E MERV15 @&
= 2
” DOP 0.3um MPPS (Mest Pencteing Paricle S
g . 295% E10  85% T >
2 o 299,9% g E1 95% ,”
e > 99,97% S E12 99,5% |
s & 299,99%% 8§ H13  99,95%
T £ 299,999% > H14  99,995% 7
e < “ U155 99,9995% |:“
> o, U16  99,99995% -
TV ey
i

|y s

Filter Housings, Camseal
FC Casings, Type 8 Frames



L lgo odgs Jawgs Jlo Jaad adS o cuwlico glod (ral Sl a5 ol 2w «(Alr Handling Unit) jL_wlge
oliws pl 2l g oolaiwl ol il o, ual_-s- S5 aaxg b aslb o Ll 3l 7)b bl b caslicns oleo
oliwd 0030 )5 3,20 (Clean Room) .o 35Ul 4lee Cod  ols oloofgym 5 i a5 4igSilen (05 ot Canl oo 5o
100,50 ;53 asldl o aS wl aales Slosd >0 0 3l b pl el Ll ol jeliis w50 sLulen

Ogemilyided aSb o 1 gl Cosllas byl 04001 w3 Cobl a8 S o b |y oalSiws el 3B ol (sla S
Le 59,5 adgi pae o]y 4 oliws ggiind Kl ool (6,104 ¢ Ol pass 036 glgn 7100 5ol ¢ 595 Lo
2l sl S alex 5l - g (Return) ci5 5 5 (Supply) <8, slsa J5I5 5 99,5 po—s jskiie 1 (593 (Y 930l
51095 cml ol oo Loo (slo,9.85 51 (g0gazm0 slasd jlazl o Caws pl 51 Slaolli_wo adgs jiils .abl o reli_ws
by gilug,ls o bew los o8 51 olaeig,n .ad)ls O el (Hygienic Air Handling Unit) Scofpla jlulsa 4 lajlulen
S solaiwl Sople (sl i 3l Gl oo .. g B godass g loall i) ode mloo ( lde aslis

SJBE ol 50 Lol coled Loy a5 sl 0us g5 abasly cpl 15 65665 Slwgo la s Sgliie gl lasbiul
= e lesls 1,8 592 Jlai vl |y ISO  Jadl oo o lastiul (e slaye—iS 25T 0l ) o Ll oays )5 &5l
L b 2oz §00,5 50y dgly 9 4l95 59, 51 GVl S g 0092 (Mo g Sl jlws Canli oo Sle slalulsn
J&10 0 B ol glases 4 wul oo sla Ldgp g dins (b s 10505 5l v )y A g 0u b (6,88l )3 4
g slal 558,08 b Foely 4655n

olKiws &us g 054 (Stainless Steel) S5 aus 5¥gd 51 1,1 drges Lows &8, Sl jlwlga slaoliws I3l o
Heat) g5, obib sbpiuwnws g Thermal Break gla L34, 51 oolasiw!l .l S pin b 6,90 b &le Loylas g0

oslizal Jols ohb b glagsd 31 Laolfius T o puwicnl 58 ol sdly Jalos 4 Laol8us -l ;5 |, cilals (Recovery
SIS Oty 4 s pliie d (rimen 8l ULPAL HEPA (5l il oV Jloms 125 ol (59Sulsr b 55,5 oo
blyl )0 olgen oliiws Bosls yuoss 1) 048 590 ¢ gl B frioren g ,Ls [0S (olojgucw 5l oolain] b et )0
o>y ol (ggdind B as, 5 0,18 9 b canlbio oo b lroliis oS g 00y S 0,5 41,8 Optimum
03,5 7,5 olKiws l Ce s 0 g 2]y 4 Ol g B pdy &g

5 *‘J‘ﬂ-" P15 i 1 g 0,5 03lii ol S5 5 6lga 5] g cod (oS BYS 42 Vgeme el 3L (sloojgn 5
-‘u‘ JroS (il B ran Glie Cou  28lge o 0 o 00,5 oo colai_ul (Full Fresh Air) o536 slga 7100 & )90
G5 53 0)lgen Aol Lo Sinla slajluln ;o .ol Coanl 2l o [l 9 95,5 o0 5kae (5551 (2L5L 9 (5590 42
pERC N B il B S R B RS o b il gl 4 s ] gt 61 e
Do s 55 e Glodily B o0 5 il (Supply Air) (50959 (slg2 4 (Exhaust Air) 9,5 sls2 (555

oI L asls ulfw “)13'“" (P (solSiws diej ;0 Lo 59, {_gl.mS....S., T o L PPV A DR g
Jsled; sle,eiS Sladg b cols) LB oleelSiws caisSudgs ._ﬁ_n..S"_}.al 9 odl oo oo, lastiwl yols 1,8
Lok Lo kel 2 a0l o plnil (glsoss s dngs; S 035 wﬁﬁ%‘ o Sleds (pyige oS as e g Al (nl 5o

| | [l

\ | [ . ! .-L:I. |.l i WI Lﬁdl-ﬂ u—l-o-b Bf

§f : ‘-_fl rq,.i;]dfﬁ‘ lduj.&.\ LQ-TL_AS-)-HJ ._S.'...,).:LQ.JLJ;E t_gLﬁoali....u& dm;fﬂjl ffd.td_n‘uﬂjd

| #



nima-ac.com

ajl-.k.?-ﬂ-: Bl gbaia jl salazl

e Sy Vg 5l Lo Ludg s g dicy i

2P bl bl glo2ls

1).3-1 2 .:.li....a.: LJJ)S'

5% (slio MelS slacis
(Sl dgSn

i ‘\.H'}: HJ
! -hﬁlﬁl‘--l
]l‘ Lcnﬂfﬂili ‘e

b | IJ F

g
1 'H
‘“-”-Irhﬂi i
:f:f!;:;g;;;#

slet ly gl la
L] | ‘

| &
o
J =
s
b L

= 1

;-
18 ¥
o~
- -
.y

. LY
ey

L 2
12
-
1w
u
¥
o~

:,r ¥
- B

-y i
i;:mtiiiiilf

Run Around Coil g5 <é8bib JSs



JET. VY “Lul uag.v.a: Js b.ulS..: / 029g5 Lo

‘i
|+ ‘ \'h‘i

ii'

e e o S ’”’“‘tf"‘%i‘ﬁ b

"
» & o
Ll @
.

sl aboo

as 1‘,:: (18 VU dla%ﬁ JL-........a {_glmm_.m @I&E .b'lj.a c._tL:.,.a
b Ol sl (pbales b Dgliie Sippla Lyl 51 oS5
Ll Sl oo Waojgn Jod (ol 50 lajlulga aadl oo YU
Ol oy 9y 5l (6 S sl Hokie 4 (VL Ly 3l
2yl plyd 1y oY 5351 bads> opoxen o (Condense)

® il Plas 4 jekaie 4 (9
Oygo d AW ¢ 55, Slals

b 06k Gl b g ojlazgo
S LY. Li.ml rb.-i#

4 alBb 4g5,m 3985 10l 5o
oliws J&1s

ST ey U U oS 5 oolic ol
9 S99 dd g 4y e g
Ky b

i

q
.. \
[

31145 03l o sS4 aiS > ko
SrSek ol s 525 9 05 (sbls; 59—

.JJJ.@.GJQ




Air Handling Units

From Hygienic Application
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Juas BUl geguas s 1SS / ousa- Loy

g

102 35 8

1020 352 83 -
ISO 5 100000 23700 10 200 3520 832 29 -
ISO6 1000000 237000 102000 35200 8320 293
IS0 7 352000 $3200 2930
S 3520000 832000 29300 L
IS0 9 35200000 8320000 293000

T ——— —

Countryand  U.S.A. US.A.  BnainBS  Australia  France AFNOR  Germany 1ISO
standard 209D 209E 5295 AS 1386 X44101 VD 12083  standard

Date of

Wemi 1992 1989 1989 1972 e o
g 0
| ML.S ¢ 0.035 - | 0y 3
10 M2.5 D 0.35 . > 4 |
100 M3.5 EorF 3.5 4 000 3 5
1000 M4.5 GorH 35 : 4 0
1000 MS5.5 ) 350 400000 5 7
100000  M6.5 K 3500 4000000 6 8
um 5¢<
! NA
10 NA
100 NA
1,000 7
10,000 70
100,000 700
I
%m“rm;? - 2 % g Minimum pressure difference®
C- 03mm O05mm Smm 10mm 25mm g'g- RS :;-:rm
Si3 arcas (P (lassification (Pa)
C 100 35 0 NS NS 10 5 10
D 1000 350 0 NS NS 10 15 10
E 10000 3500 0 NS NS 10 15 10
F NS 3500 0 NS NS 25 15 10
G 100000 35000 200 0 NS 25 15 10
H NS 35000 200 NS 25 15 10
J NS 350000 2000 450 0 25 15 10
K NS 3500000 20000 4500 500 50 s 10
L NS NS 200000 4500 5000 50 10 10
M NS NS NS 450000 50000 50 10 NA



Application Minimum Filtration Efficiency

Airpont Terminals MERYV 8 or better plus charcoal
Museums, Galleries, Libraries, and Archives MERYV 8 prefilter, plus charcoal and MERV 13 or MERV 14
Arenas & Stadiums MERV 8 minimum, up to MERV 13 for faailities with expensive interior decor
Atriums MERV 8 minimum, up to MERV 13 for facilities with expensive interior decor
Auditonums MERYV 8 minimum, up to MERV 13 for facilities with expensive interior decor
Bars MERYV 8 or better plus charcoal with manual air purge
Bowling Centers MERV 4
Bus Terminals MERYV 8 plus exfiltration
Cafetenas and Luncheonettes MERV 8 or better
Communication Centers, Telephone Terminal Rooms MERV 13 or better
Convention & Exhibit Centers MERV 8 minimum, up to MERV 13 for facilities with expensive interior decor
Data Processing & Electronic Office Areas MERV 11, minimum MERV 8
Garages MERV 4
Hotel/Motel Assembly Rooms MERYV 8 or better
Hotel/Motel Conference/Meeting Rooms MERYV 8 or better
Hotel/Motel Guest Room MERV 6 to MERV 8
Hotel/Motel Lobbies MERV 8 or better
Houses of Worship MERV 8 minimum, up to MERV 13 for facilities with expensive interior decor
Kitchens MERV 4
Laboratones (Biological & Biomedical) MERV 13 or MERV 14, plus possible HEPA
Laboratones (Chemistry & Physics) MERV 13 or better
Natatoriums (pool areas) MERYV 8 minimum, up to MERV 13 for facilities with expensive interior decor
Nightclubs and Casincs MERYV 8 or better plus charcoal with manual air purge
Office Buildings MERYV 8 to MERV 11 or better
Radio and Television Studios MERYV 8 or better
Restaurants MERYV 8 or better
School Administrative & Office Space MERV 6 to MERV 8
School Classroom MERV 6 to MERV 8
School Storage MERV 1 to MERV 4
Shipping Docks MERV 4
Warehouses MERV 4 to MERV 8
Madical Facility Area Designation M:,_[""’“'“ o Bed # 1 Bod # 2
ilter Beds
mnﬁ“mﬂ’znﬁ;}:;’; TN DN P 2 8 HEPA filters at air outiets’
General procedure operating rooms, delivery rooms, nurseres,
intensive care units, patient care rooms, treatment rooms, 2 8
diagnostic and related rooms
Laboratones and stenle storage 1 13
Food preparation areas, laundries, administrative areas, bulk 1 8
storage and solled handling areas

camfil sy o

' Camfil Farr recommends an intermediary stage to increase the life of the HEPA filter (MERV 13 or 14)
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ACFM
- Actual Cubsc Feet Per Minute

Adsorption

Atmosphenc Air
Contaminants

Bioaerosols
Breakthrough Concentration

Brownian Motion or Movement

Bypass (Filter Bypass)
Capacity
Celsius (Centigrade)

cfm (cubec feet per minute)

Change of State
Chemisorption

Chimney-Effect

Cleanroom

Clean Space
Collection Efficiency
Contaminanis
Conventional Flow

(Non-Lamunar Flow) Clean
Room

Critical Surface
Damper, Multiple Louver
Ap - (Deita P)

Depth Loading
Diffuser

Diffusion

Disposable
D.OP (Diocty! Phthalate)

Downstream
Dry Laid Media

Dust Holding Capacity

Efficiency

P
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Micrometer or micron, one-millionth of a meter.

This 1s a measure of airflow referenced to the current density of the gas. The mass flow rate of the air equals the ACFM
multiplied by the air density.

Activated carbon is a porous, sponge-like substance which is capable of collecting and retaining many odor-bearing gas/

vapor phase chemical compounds. The surface area of activated carbon is very large and consists of one surface layer and a
submicroscopic pore structure. This pore structure is also known as the macropore and micropore wall surfaces. Molecules and
atoms from the surrounding atmosphere are attracted and collected on these surfaces. The manufacture of an activated carbon
Is achieved by burning these submicroscopic holes into the carbon structure at 1000° C.

Solid and hquid airborne particies, typically ranging in size from 0.001 to 100 pm.
The actual velocity of the air as it approaches the filtration bank. Approach velocity can be determined by dividing the cfm of a

system by the area of the filter bank opening. A 20,000 cfm system with a filter bank opening 10 feet high, by 10 feet wide (an
area of 100 sq. ft ), would have an approach veiocity of 200 feet per minute. 20,000 c¢fm = 200 fpm x 100 sq.ft.

Gravimetnic efficiency on an ASHRAE test dust that provides a value for a filter’s ability to capture contaminant by weight. Has
value when considered for filters in the MERYV 1-4 range of ASHRAE Standard 52 2-2007

Atmospheric air can be very dirty with concentrations of up to 10,000,000 particles per cubic foot, and rural areas are only about
50% better than industrialized cities. This equals 1 ton of settled contaminant per cubic mile, or 500 tons per square mile per
year

An airborme suspension of particles of biological ornigin.

Saturation point of downstream contaminant buildup, which prevents the collection ability of a sorbent to protect against gases
and vapors.

As particie sizes decrease below 0.3 micron, ther movement in the air stream, both direction and velocity, are influenced
more by collisions with the molecules that make up the fluid or air in which they are captive. These particles do not follow the
trained arrows of the designers’ drawings, but instead, move in an unpredictable, random direction, battered back and foah, in
a vain attempt to follow the air stream itself. It is easy to imagine how a particie of sub-micron size can stay in suspension in a
particular space indefinitely.

A reference to the unfiltered air going around the filter because it has not been properly sealed in place.

The volume of air (cfm) which can be delivered through a filter unit,

A thermometlric scale in which the freezing point of water is 00 and its boiling point is 1000 at normal atmospheric pressure

(14.696 PSI).

A measure of the volume of air being used in a system. An air handiing system rated at 20,000 CFM would have a volume of air
equal to 20.000 cubic feet entering the plenum every minute. CFM = FPM x Sq. Area

Change from one phase, such as solid, liquid, or gas, to another.

Removal of gases from the airstream by the chemical reaction of the gas with an impregnant on the surface of, or distnbute
throughout the absorbant or carner.

The tendency of heated air to nse, due to lower density, in comparison with ambient, also called thermal updrafts. In clean room
area, heat generating equipment may cause severe upward air currents, resulting in unwanted turbulence.

A specially constructed, enclosed area environmentally controiled with respect to airborne particulate, temperature, humidity, air
pressure, airflow patterns, air motion and lighting

A term refernng to cleanrooms or workstations within a room.

Fraction of entenng particles that are retained by the filter (based on particie count or mass)

Airborne dirt, dust, spores, viruses, bacteria, and allergens, which are sometimes referred 1o as aerosols They may aiso be
molecular in size and are then referred to as gaseous contaminants.

A cleanroom with no requirements for undorm airflow patterns and air velocities

The surface in a cleanroom or workstation to be protected from particulate contamination.
A damper having a number of adjustable blades

A Greek symbol designating the difference in total air pressure between two points. Generally measured at the inlet and outlet of
a fiter. Normally measured in inches water gauge (in W.G.)

Filtrabon accomplished by a progressively denser, deep medium designed to allow finer particles to penetrate further into the medum,
whide larger particulates are lodged closer to the surface Progressive density medium has supenor dust holding capability.

An air distnbution outlet specifically designed to mix conditioned air with room air by induction. Mixing 1s accomplished by ventun
acton as the high velocity air stream leaving the diffuser aspirates ambient air toward the device.

A methed of filtration that is effective on particles 0.1 micron and smaller Their direction and velocity are influenced by
molecular collisions (called "Brownian movement”). Particles of size do not follow the air stream but behave more like gases
than particulate. Their dwell time in the media is longer, as they are battered across the direction of flow in a random “helter

skeiter” fashion When a particle strikes a fiber, it is retained by the inherent adhesive forces between the particie and fiber (van
der Waals forces).

Refers to an expendable component or assembly which is discarded and replaced with a new unit when completely loaded.
An od-like plasticizer which is readily atomized to form the 0 3 micron test aerosol used in overall penetration and scan tests of
HEPA filters (extinct test),

That portion of the system located after the filter. Also, the leaving air or the clean air side of a filter.

Med:a fibers assembled in a media blanket. 1/8° to 3/8" thick.

The total weight of ASHRAE test dust a filter can hold before reaching a given final resistance. The amount will vary depending
on the sze and design of the filter and airflow rate. Reported in grams, or grams per square fool. May provide a relative
measure of filter service life in low efficiency filters.

In general terms, efficsency 1s the degree 1o which a filter will perform in removing solds. Specifically, it refers to any of three
filter tests. ASHRAE 52-92 Arrestance, ASHRAE 52-92 Atmosphernc Dust Spot. or DOP Penetration
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Electret
Electrostatic Filter
Elactrostatic Praciolat

&L

Exfitration

Exhauster

Extended Surface Filter

Fan

Fan, Centrifugal
Fan Cail

Fan Laws

Fan, Propeller

Fan Tubeaxial

Face Area
Face Loading
Fan Vaneaxal

Fibar Break-Off
Fiberglass

Filter Bypass

Fiter Face Velocity
Final Filters

Final Resistance

Filter

Fiter Media

fpm (feet per minute)
Fresh Aur

Gas-Phase Filter
Gel Seal

HEPA

High Efficiency
Humidity
Humidity, Relative

Impingement

Inch of Water
Inches - wg
Infiltration

initial Resistance

Interception

interstices

Knife-Edge Seal

Laminar Airflow

Laminar Flow Cleanroom
Life Expectancy

Filter media to which an electrostatic charge is applied during its formation.
A iter that uses electrostatically enhanced fibers 1o attract and retaan particles, usually decreases in efficiency over ime

A method of filtration that imparts a positive charge to airborne particulate matter and collects the particles on negatively
charged collection plates.
An independent testing laboratory for vanous types of ar filters and equipment. now known as Intertek Testing

Air flow outward through a wall, leak membrane. etc.
Afan used to withdraw air under suchon

A category of filter that is designed with pleats or pockets (o increase the amount of media exposed to the air stream within a
given face dimension Greater filter surface area reducaes media velocty and increasas efficiency, and dust holding capacity.

An air-moving device compnsing a wheel or blade, and housing or orifice plate
Afan rotor, or wheel, within a scroll-type housing. It may be either belt drive or have a direct motor connection.

A terminal unit consisting of a finned tube coil and a fan in a single enclosure

Equations used to calcuiate fan flow. pressure. and power at déferent fan speeds, different ar temperatures, and different air pressuwres.
A propeller. or disc-type wheel within 3 mounting nng or plate It includes the dnving mechanism suppaorts for either belt drive or
direct connection

Propeller, or disc-type wheel, within a cylinder It includes the dnving mechanism supports for either belt dnve or direct
connection for moving air.

The area of an aur filter or other ax treatment device normal to the flow of air through o
The phenomenon by which contaminants in the air load up on the surface of the filter media, causing an abnormal rise in ressstance.

A disc-type wheel within a cylinder, a set of air guide vanes located ether before or after the wheel. It includes doving
mechanism supports for edher belt drive or direct connection.

Particles of the media fiber breaking off and entening the air stream, thereby becoming contamenants.
Aterm used to descnbe fiter medias made with coarse or fine glass fibers,

Aurflow around a filter or through an unintended path

fur stream velocity just prior to entenng the filter

The last and most effective filter in a multi-stage progressive filtration system

The maxxmum recommended pressure drop across a filter Used as an indicator as to when a filter should be changed
Expressed in “incheés w g . may of may not be synonymous with final pressure drop

Aterm generally applied to a filter used to remove airborne particulate from the air. A filter may be cne of many types, such as
panel, automatic self-renewable, extended surface, HEPA. or electrostatic. The term “filter” is sometimes erroneously used to
describe a media used inside the device.

Matenal that makes up the filter element. Glass, cotton, synthetic or celiulose fibers are examples of filter media types.

The speed (velocity) of the air at a given point in the air handling system. fpm = cim - Area

Qutdoor air introduced into a system.

Formiess fluxds which tend to occupy an entire space uniformly at ordinary temperatures.

Composed of sorbent medium, e g , natural zeolite, alumina-activated carbon, specialty carbons, synthetic zeclte, polymers,

in cleanroom panels, the two compound silicone-sealing matenal in the downstréeam casing sides of knife-edge modules to
effect a seal. Can be any color, but blue is the most popular.

‘High Efficiency Particulate Air” capable of removing a mimimum of 99 97% of 0.3 micron DOP smoke particles from a test
concentration of B0 micrograms per liter.

Normally considered MERV 8 to MERV 15 (ASHRAE 52 2-2007).
Water vapor within a given space

The ratio of the mole fracbon of water vapor present in the air to the mole fraction of water vapor present in saturated air, at
the same temperature and baromelnc pressure. Approximately, it équals the ratio of the partial pressure or density of the water
vapor in the air to the saturation pressure or density, respectively, of water vapor at the same temperature.

A method of filtration, effective on particles. with sufficient inertia {o cause them 1o leave the air stream and collide with a fiber.
Often referred 1o as viscous impingement, whese fibers are coated with an aghesive

A unit pressure equal to the pressure exerted by a column of 1" high bquid water

Abbreviation for “inches - water column gauge™ Method of reporting filtér resistance (or préssure drop of a filter)
Auir flowing inward through a wall, leak, etc.

Differential pressure across a ¢lean filter. Expressed in inches WG Syncaymous with inibal préssure drop

A special case of the impingement method of filtrabon that does not depend on the inertia of particles to bring them in contact
with a fiber Interception occurs when a particle follows the air stream, but touches a fiber as it attempts to flow around 1. The
particle is held by the inherent adhesive forces between the particle and fiber (van der Waals forca).

The points where two microfibers in filter media intersect.

A narrow peint where the peripheral sealing surface of a filter or filter frame provides a seal compression of a sharp edge into a gel
Aurflow in parallel uniform lings, with undorm velocity and minimum eddies

A cleanroom where a requirement for laminar airflow is usually 20 FPM

The service life of changeout interval of a lter cartridge. Even with known dust helding capacity, the useful life will vary according
to type and size of contaminants and particie disinbution entenng the filter on makeup air or 100% outside air systems
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Life-Cycie Cost
Loft
Low Efficiency

Makeup Air

Mass Transfer Zone

Maximum Allowable Resistance
Maximum Differential Pressure
Med:.a

Media Velocity
Medwum

MERV

MERV-A

Micron or Micrometer Symbol
ol

Migration

Net Effective Media Area

Non-Laminar

Pane! Filter

Particle Count

Particie Size Efficcency
Particie Sizes of Contaminants

Particie Distribution of
Atmaspheric Air

Penetration

Phosphorous Free
Physicochemical Properties
Pleated Panel Filter

Prefilters

Pressure Differential/Drop
Pressure, Static

Pressure, Total
Pressure, Velocity
Rated Capacity
Residence Time

Sum of all filter costs from initial investment to disposal and reéplacement, including energy and mainienance costs.
Thickness and surface irregulanty of filter media

Considered MERV 1 to MERV 5 (ASHRAE 52 2-2007) Examples: Coarse fiberglass media, layered metal screens, standard
polyester, roll filters,

Outssde air introduced to the HVAC system for ventilation, pressunzation, or to replace exhausted air quantities.
Adsorbent bed depth required to reduce the chemical vapor challenge to the breakthrough concentration.

Published final pressure drop by manufacturer.

The maximum pressure differential which a filter is required to withstand without structural faslure or collapse.

Piural of medium Matenals of which elements are made.

Speed of air flowing perpendicular to media. Divide total cfm by total media area.

The porous material through which air is passed to remove particulates. Generally made of fiberglass, synthetic fibers or
celiulose Usually confined within a frame or cell sides, the assembly is referred to as a filter or filter cartndge

Minimum Efficiency Reporting Value, a single number that designates an efficiency level when an HVAC level filter is tested
using the practice defined in ASHRAE Standard 52 2, Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size. Values are MERV 1 through MERV 16, Filters higher than MERV 16 are HEPA filters and are
evaluated through a practice prescnbed by IEST.

A value, noted as MERV-A, that denotes an air filter's efficiency after an optional conditioning step, prescnbed in Appendix J of
ASHRAE 52 2. The step simulated how a filter may perform over its life within a system by simulating natural filter loading. A
properly performing filter should have a MERV-A equivalent to its rated MERV.

A unit of length in the metric system equal 1o one milkonth of a meter (0.000039 inches). Commonty used as a measure of
particle size or fiber size in fiter media. The naked eye can see a particle approximately 10 microns or larger.

The process by which the adhesive or oily substance releases itself from the media fibers, enters the air stream, and becomes
a contaminant Migration may cause clogged coils and dirty ducts as the oil collects in the system, often called entrainment.

The amount of media area in a filter that is exposed to airflow and usable for collecting airbormne contaminants. Opposite of
blind spots or dead area. Synonymous with net effective filtering area.

As appled to cleanroom airflow, this is less desirable than laminar flow because the air supply is introduced at random,
causing turbulence and induction, which stir the airborne dust particles, keeping them in suspension.

Filters in which the points are extended and supported in the air stream only by the airflow, with no separate media support.
Any toxic gas released by a product during operation or combusbion

Ratio of fiber volume to total filter volume.

Alow efficency filter consisting of a flat sheet of med:a that is usually contained within a cardboard frame. An alternate design has
an internal wire frame, normally made with fiberglass or synthetic media from % to 2 inches thick. Generally called throw-a-ways.

In a cleanroom, the quantities of airborne particulate at work levels are monitored penodically dunng operation. Particle populations
per cubic foot are simultaneously recorded for .5 micron and larger sizes. The better particie counters will ingest one cubic foot per
minute and record the results. Systematic particie counts are an important tool in maintaining any quality cleanroom.

Descriptive value of filter performance. loading based upon specfic particle sizes.
Average airborne atmospheric dust is approximately 1 - 10 microns,; heavy atmospheric dust, such as fly ash, 1s 10-100
microns. One micron = 1/25,000 inch. A human hair is approximately 75-150 microns.

989% of all particles are smaller than 10 microns (invisible to the human eye) when evaluating by count, and 94% of the total
particles, by weight, are 10 microns and smaller The majority of all particulate matter in a standard sample of atmosphenc aur,
whether by weight or by count, are smaller than the eye can see, and are not trapped by low efficsency filters.

The leak rate through the filter, penetration is expressed as a percentage based upon a specific particle size. % penetration is
the reciprocal of % efficiency. HEPA filters, for example, have a .03% maximum penetration on 0.3-micron particles.

Urethane sealant free of phosphorous components
Physical and chemical charactenstics of sorbents (pore size, shape, surface area, affinities, etc.). Charactenstics of sorbent
medium, e.g., pore size, shape, surface area, etc.

An extended pleated media filter with medsa support wire gnd and beverage board endiosing frame. The media is a blend of cotton
and synthebc fibers, with an ASHRAE efficiency of 25-30%

A filter placed in front of another filter to remove the larger, heavier particles. Primary purpose is to extend life of the final
fiters. Prefilters are highly recommended in systems requiring high efficiency filtration, especially where a high concentration
of lint is present. Two stages of prefilters are recommended for cleanroom applications.

The difference in stalic pressure measured at two lecabons in a ventilation system, as referenced herein, the difference
between the upstream and downstream side of the filter. Usually measured in inches of water, abbreviated as ‘wg "

The fan-induced pressure which tends 1o burst or collapse a duct, which is required to move air through a system Fans must
push and pull air to deliver against resistance from duct friction, filters, coils, and other airflow obstructions.

The combsnation of static pressure and velocity pressure within a duct.

The pressure required to maintain movement of air through a duct.

The air volume, usually specified in cfm, which a manufacturer specifies for a specific air filter

Length of time that a hazardous agent spends in contact with a sorbent or within the capture zone of a filter
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Return Air

S.B.S. (Sick Building Syndrome)

Scan Test

Skin Loading

Sorbent

Static Pressure
Static Tip
Steady State
Stoke's Law

Straining

SULPA
Supported Media
Surface Area (Carbon)

Tackifier Migration

Terminal Module
Ton of Refrnigeration
Total Pressure

Ul Ratings
ULPA
Unloading
Vapor

Vapor Pressure
Velocity Pressure
Ventilation
VO.C'S

w.g.

Wet-Laid Media
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Air which has been returned to the plenum from the building for recirculation. A return air duct will generally be found before
the filter media where the return air is mixed with incoming fresh air. Also, referred to as RECIRCULATED AIR.

Building related iliness. liiness whose cause is related to conditions inside the building.

Technique for locating pinhole leaks or glue-line defects in HEPA filters by inspecting the entire leaving airside of the filter with
an appropriate leak detector. Cold DOP with 0.5-micron diameter particles is used as the challenge aerosol. Cold DOP scan

testing may be performed at the factory or on the job site.
The condition occumng when collected particies build up on the surface of the media, plugging the spaces between fibers. Also
known as blocking or surface loading. As a rule, the finer the media, the more susceptble it is to skin loading by “coarse’ particies.

Porous medium that collects gases and vapors only,

The potential pressure exerted in all directions by a fluid. For a fluid in motion, it is measured in the direction of flow.

Device inserted at right angles to an airstream to measure static pressure.

A condition of equilibnium where all things are constant. Aerosol concentrations no longer change once steady-state occurs.

A physical law which approximates the velocity of a particle failing under the action of gravity through a fluid. The particles will
accelerate until the frictional drag of the fluid just balances the gravitational acceleration, after which, it will continue to fall at a
constant velocty, know as the terminal or free-settling velocity.

A method of filtration that removes larger particles. Straining occurs when a particle is larger than the space between fibers
and cannot pass through them.

Super low penetrating air (filter) with 89.9999% efficiency on 0.12-micron particles.
Filters in which the pleats are supported and separated their full length.

The surface area of granulated activated carbon is determined by the BET method, which utilizes the adsorption of nitrogen at
liquid nitrogen temperatures in the calculation. Surface area is usually expressed in square meters per gram of carbon.

The process by which the adhesive or oily substance releases dself from the media fibers, enters the airstream, and becomes
a contaminant. Migration may cause clogged coils and dirty ducts as the adhesive or oil collects in the system.

A sealed, mounted, ducted HEPA filter - not room side replaceable.

A useful refngerating effect equal to 3516 wafts (12,000 BTUH).

mmmhﬂmwmdmmwbdymm. Not including temperature changes., it is the sum energy potential of
or gas.

Smoke contrnibution ratings applied to filters by UL test standard 900 (Underwnters Laboratories),

Ultra low penetration air (filter) with efficiency of 99.9995% on 0.12 micron particles.

The process by which dirt, onginally stopped by the filter, is released back into the air stream,

The gaseous form of substances that are normally solid or liquid at ambient temperatures.

Partial pressure of a hiquid’'s vapor required to maintain the vapor in equilibnum with the condensed kquid or solid
Velocity pressure is the energy associated with a liquid or gas, based upon its velocity and density. Velocity pressure is
proportional to the square of velocity. It is akin to the kinetic energy of a system.

The process of supplying or removing air by natural or mechanism means to or from any space. Such air may or may not have
been conditioned

Volatile organic components from a variety of furniture finishes, carpets or drapes, cleaning and personal products, that
evaporate at room temperatures.
See inches water gauge.

An ultra-fine fiberglass media “paper” used in most mini-pleat filters and all current HEPA types.
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