UISINUINSTIUNISNAEOU
IWUNSaJIaINIFA ISO16890

sdy8e 1anusSauna
1* CAFS Thailand/National Air Filtration Association (NAFA)

v 37 1Budiiade Targdu 91 H/P: 089-202-5525, tavatchai_s@3vesco.com

unun

Tuumaruilisasniusiunesyumsmagen
WHUNTBI01NA 1ISO16890 FalvaiFeaseudieenu
Faust 2016 fnmsBuliveaeuiiounudl snesgu
EN779-2012 wearmeglsy usnnsgiunisnageu
U52ANENIMUBIUNUNTDIDINIAAIUVUIADYNA
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UINTFIUNTNAFBULKUNTBIDINA 1SO16890
Hundlsluussannasgndungy Industry adeu
IPEAMYNTTINITINENTEIU ISO-TC142 BUNTIUNT
w3 Tuunaruil weznandunasgui dod
dlewisufiusnsgiu EN779 uazusylowives
wnsgiuiall Yous Iddnnsldumsgrudad
Tuugpamnssaudy uazsmaailuduing aed
nsdafulildinnsgudai Tunisesnuuy uay
AYUAlULINTFIUYDIUNUNTDIDINIA TUITY
USU0nA AUANUNIATEIU ASHRAE 52.1-1992
WAz ASHRAE 52.2-2017 Wageniannisiduinsgiu
EN779-2012

Iﬁah']

Tuunanuil 19k UEeRNATEIU 15016890
mahlUldsleSsudiousu EN779 way ASHRAE
Standard 99ATININTTUNEUD AIDEI9T189U
nsnaaaumsnsgul Hunslidoyadosiy

YV lﬂ'

dielidan nudodludd awdufinmatmualild
1NUlUNIAIMLALNATILTDIKLN B98N
FWTUDONUUY IUUTINATEI ENT79-2012
Tis T G1-G4, M5-M6 waw F7-F9 mugifusnnsgu
ASHRAE 522 w38 MERV 1-16 fisnEusdnduile
LAY sumeavuadnuue 10 wee 2.5
luaseu MeueneIAIslANATIARULAZAIUAY
U31auN15Uae98n113 N1 UEAAIINT TN
nangdudilaunsuaiuauuaiiy azdsllosdnis
aunglelsa (WHO) danannseunquilanansenuse
madunela wazsenie dmsueyniaruindnds
1 luaseu lngensdean World Health Organization:
WHO Air Quality Guideline lgifualiin aade
setveumadinnd 2.5 luasew < 10 lulasnsy
fognUIARLRg uazAaAsRetiesuvNAdnnT

10 lumseou < 20 Lulasniusegnuieriiuns

Respirable Particle Size

0,3 - 10um ISO ePM10

-- 03-25umISOePM25

0,3 - 1umISO ePM1

® PM1,0 <1um micron) soot, virus
€PM25
Combustion particies, organic
compounds, metals, etc.
<2.5um (microns)in dlameter

HUMAN HAIR
50-70um
(microns) in diameter

© PM1o
Dust, pollen, mold, etc.
<10 um (microns)in diameter

= _:\ 7

90 pm (microns) in diameter
FINE BEACH SAND

Trans-synaptic

Sedimentation
Impactation

Impactation
Sedimentation
Brownian
diffusion

Pulmonary
circulation
Systemic

circulation

1 lumseu = 1/1,000,000 1IM3

WINIFIU 15016890 Usenaulumiy 4 Lay
11P95U Ve 4 dhu fedl

auil 1 15016890-1 fvunAENWAILYDY
WLNTITIAAEU ATFBINS WawrusUsEAviSam
MUVLINBUNIAAINUUY ePM

dudl 2 15016890-2 N30T TAUsEAVSA M
YBIHUNTBIUU Non Conditioned waConditioned
Toeld IPA Fauszaoenainidfonses uazausiuen
ATOUMHUNTOITIATUE ALAN

dauil 3 15016890-3 msfvuaUszAvE W
LAZAINATUNIUNT I ANTOANUAUANATONAY
thiinvesumeaeuiiusunsesinduld

#ufl 4 15016890-4 N3nTRTAUSEANEA N
WUU Conditioned agfvunUszansandigai

whuNsasunaaauls
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A13199 1 LansUsEanSaInAgIeeunIAvLIg

#1499 ePMx
Useinsnm H2%0una (luasau)
ePM10 03<X<10
ePM2.5 03<X<25
ePM1 03<X<1

MIWUIUTEENTAINAUNINTFIY 1SO16890
Liwileufuiuannsgiu EN779 1fn Geuvaiy
G1-F9  wmsgulmisiazuundu 4 nquues
Usgdvisanm Aie 1ISO Coarse, ISO ePM10, 1SO ePM2.5
e 1ISOePM1

nsfaudsEAnsami 4 NAUAIUIUIA
oYNA ABUNUNIBITINAREUILFBIANITANTBY
oumAlungusneg Ideestiosdign 50% snmetns
WU WHUNTBIENNTONTBIRUNIAYEIN 1 luATau
IFunnin 50% ey 5u3endiudunsesty
fUszAnSaIn 150ePM1 uanaindl 1éiuua
UsgAnEnmussununseaeIualnisansasia
tloenin 50% veseyn LN 10 luaseu daluns
neaeuis9Lly DEHS way KCL lunisadiseynia
un 0.3 89 10 luaseu asiainlagly Particle
Counter 37l AU (upstream) wazdaanng
(downstream) ilemUszAnsnmussusunses
finpaouinannsadnduoynmilvuasagldd %

a = ¥ 1 dy
L319EB/UNYAINAITNN 2 VINANU

nesanlssdnBam Usy@ndnwenganiaadnis Alszandnwi
N ePM1, Min|ePM2.5, Min[ePM10, Min aule
I1SO Coarse - - <50% IGA
1SOePM10 - >50% ePM10
1SOePM2.5 - >50% - ePM2.5
1ISOePM1 250% - ePM1

« |GA = Initial Gravimetric Arrestance

58 UNAOINDIINIS 1sar 24

Alsvansnmiieuliasdosnuduiiaunan
Srumiiingn ves 5% wu fendls 629% 16 60%
neuld 58% axldl 55% durUszansandiey
Taunnan 95% s1azldan “>95%” Flotnau
AUTEANENMN 1SO Coarse 60%, ISOePM10 60%,
ISOePM2.5 80%, ISOePM1 85% %38 ISOePM1>95%
sniulungu 1SO Coarse 319¢l4EU 1SO A2 Fine
Aal 1S016890-3 TumsnagoumUsyansautmin
AAYe)U Uszansn iy Arrestance Tu ASHRAE
52.1 nsasaada fetulszansainiieulaly
1AsFIUE & IS0 ePM10, 2.5 war 1 Audae
ALUBSIUA > 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, >95% LUufu

[

I
==
=Tl
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WowSeuiiisusnmsgnu EN779 (U 1SO16890
lianunsadiuseavsnmudisuResiulaegng
Qndas 100% enaiflsuiAssiurindy puansng
fhensdl

WU 16571U8N37 F7 A1uuInsgiu EN779
NYULALANU 1SOePM2.5 70% %38813138N

1 1SOePM1 50% #a9n57991 3 $1aadads

EN779 |1S0ePM1 [ISOePM2.5[1S0ePM10[ISO Coarse]
G2 - - - >60%
G3 - - - >80%
G4 - - - >90%
M5 - - >50% -

M6 - 50-65% >60% -
F7 >50% 70-80% >85% -
F8 >80% >80% >90% -
F9 >80% >95% >95% -

YUABUNITNAZBU 1SO16890 ﬁ@gj 7 JUnDY

v

Weazedudu ARl

Step 1. 1SO16890-2 (non-Conditioned)

- fanusunnasesiinauiEauee

- fauszansamilvuinoynia 0.3 A 10
lumsou vaurUdesoun1A DEHS/KCL plot graph
uan3 Ingly particle counter JnAUNIS (Upstream)

wazUaneniye (downstream)

Step 2. 1ISO16890-4 (Discharge/Conditioned)

- Discharge wHunsosanafinaaeudu
szazian 24 $alus deansleszineyseiay
woanages IPA LﬁaLmUizq Electrostatic charge
fiitousiunsasoon

{18990 Electrostatic Charges ﬁLﬁaﬂi@aﬁﬂﬁ
wiunsestiuszavsnmgemeusililvia wavanas
vdnliuds BunsantymiuGesnnuliuiuey

Tumsnnasu

Step 3. 1SO16890-2 (Conditioned Filter)
NAIIINFLEIUTEY Electro panuen
- Saanusunnadesiinudtaudngg
- fauszAvBamiivuinounia 0.3 81 10
lupsou vaurUdesoun1A DEHS/KCL plot graph

19N

Step 4. 1SO16890-2 AUIUIUsEANSAINVDY
WHUNTDI01MATILTTES ﬂ’jal,wu non-conditioned
wae conditioned Filter ?iqé’ﬁfg foatimUszdnsnw
fisgadnnndn 50% fivuneeyniasie

Step 5. 1S016890-1 FuiauaUszansniniade

'
[

mgaLazAIumAUTEanEanluldazeuna
VAU FI15799 1

Step 6. 1SO16890-3-ISO Coarse Filters

NAAUUTLANTAINULUY Gravimetric
Arrestance U89 ISO Coarse Filter mm';lummaa‘u
ISO A2 Fine Tilgasnly Fadiunadeu puanunse
TunsiniAudu w38 Dust Holding Capacity-DHC
%é\‘lﬁ’m%JU ISO ePM 10. ISO ePM 2.5 g ISO ePM
1 pransdeutuinioliily

Step 7. 5789MUUSEANTANUDILHUNTDIRUNIR
Ju % wes 5% wWumiavnaus fAamsiestneansd
A199% 4 15016890 Classification

PM PM 1,0

ePM195%
ePM190%
ePM185%
ePM180%
ePM175%
ePM170%
ePM165%
ePM160%
ePM155%
ePM150%

PM2,5 PM10
ePM2,595% ePM1095%
ePM2,5 90% ePM1090%
ePM 2,585% ePM1085%
ePM2,580% ePM1080%
ePM2,575% ePM1075%
ePM2,570% ePM1070%
ePM2,5 65% ePM10 65%
ePM2,5 60% ePM1060%
ePM2,555% ePM1055%
ePM2,5 50% ePM1050%

Coarce

Arrestance reported

in 5% increments,
startingat 5%

Particle size 0,3-1,0 ym 0,3-3,0pm 0,3-10 ym

Requirement| 50% initial efficiency | 50%initial efficiency | 50% initial efficiency

50 % discharge efficieny

50 % discharge efficieny

no demand for
discharge efficiency

no demand for
discharge efficiency
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ismeazagy Uszlewifldannunsgiulna
5016890 Wlawfleuriu EN779 1

- 150 ihsnasgiuannaiiensuiialan

- 15016890 TuiinUsganSamanuvuIneynIn
Foust 0.3 Tumsou v 10 Tunsou imdloutufy
EN779 fiuenuseavsnmiivua 0.4 lupseu

- aansedfamsveaeulsyAvsnmitnouay
184 Electrostatic DischargesvadtNunTasa1ne

- fanunsaidenuiunsete1nATiiageu
muaymﬂﬁummmqmmmmgmﬁfﬁumﬂ#’fmu
2399 Idognagndas wndu Wy dusdeinis
UNUNTBY PM 2.5 LUU nsadld 65% L51nagiden

ISOePM2.5 65% LJufu

AT 5 MTaUsUiB UM INLANANATETINg
UnIgIU EN779: 2012 waw 1SO 16890

2A2UANENTTUINININTFIU EN779: 2012 UAT AQSHIU 1S016890:2016

EN779 15016890

ans1n151ua (m3/hr) 850-5000

DEHS (di-ethylhexyl
sebacate) for 0.3 to 1.0
wasau

dsvasauaraay (Test |DEHS (di-ethylhexyl
Aerosol) sebacate)

0.3- 1.0 luasau (PM1)
0.3 - 2.5 luAsau (PM2.5)
0.3-1.0 luasau (PM10)

aAuNaya 0.4 luasau

ununsaInaRauivdl gn
Usuanmwiluran 24 1HTue
@28 avaavla IPA

\iiansasdracnoiu IPA

Electrostatic Discharge 5 .
& faxan mau‘lﬂsaqaan

with IPA (Isopropanol)

ifouviou UszavBawiadosdmiy
Usyananmununsay .
dsvavBawaasuwniu | dadroviauuasusiu e
asasqntanbraaan s anmuuayuuylidsuaniw
‘“hifinnsilaudlu antiuns
asilaudludoiasizu’ flawduiudang naday IS0 Coarse
2Afianavunadauy
dusunisvasiau ISO .
Coarse uaz Energy ASHRAE Dust 1SO A2 Fine Dust
Efficiency (Eurovent 4/11]
:;ug::::ammaaau 70 mg/m3 140 mg/m3
aNuauanasal G1-G4 - 250 Pa. PM10 < 50% - 200 Pa.
davinn anzvivasau M5-M6-F7-F9 450 Pa PM10 > 50% - 300 Pa.
G1-G4 ,M5-M6 uay ISO Coarse, ISO ePM10,
szansan F7-F9 1SO ePM2.5 uay 1SO ePM1

TupauynguNANUNLEEINALLLDT U1NTFIY

1ISO16890 vasglsU uaeileuiiu ASHRAE 52.2 984
a = vy o & o a

aul3M awladeasudall vhluaulusuiSnuas

waun1duluejeensu ASHRAE ueligousu

60 UNAOINDISINIS 5ar 24

15016890 ASHRAE 52.2 laRnAulasnniznssuns
$1911M551U ASHRAE SSPC52.2,TC 2.4 1304
mswmaauu,ciuniaammsuumaqmﬂ&gaLL@'?J 1999
wagtiaunsieanty 2007, 2012 aulanga U 2017
Wi EN-ISO16890 wisUszneldiilevanal 2016
%nﬁmmﬁmﬁwﬁmﬁ’uﬁqﬁ

- ﬁgqaaqmmgmmmaauﬁ”wmqwmﬂ
0.3 - 10 luAsau wsi ASHRAE 19 Test Aerosol
i KCL dm 15016890 14 DEHS wag KCL dadh
Oil Aerosol vluA1UsEdNSAMmINULIABLATA
M9 onawisuiuladle

- aesunsgruniamaaeuldnisinandu
duAszit dmsu 15016890 1d1su 1SO Coarse
du ASHRAE 52.2 [Wnaendaus MERV1- MERV16

- 150 16890 1% IPA lumsihieUseqeenann
Media sraturilsszavsnmesusiunsosinagoy

ANBININAY F9UU 1SO16890 F9ltUsEaNTAINW

' '
a = U o

\de fvFuanmanivuadseavinindign 3
Aefidudedid msretagtu fureudalunay
LWy HARLHUNTBUUUNNY UseAnnngada
MERV11-13 uaganusiunnasexsing Tnenislivan
Electrostatic Charges $1A790 WA AIUEINNTA
Tunsiiniuutiossnny (Dust Holding Capacity)
Favhlrusunsesiiongnslinuiiossnn

- ASHRAE 52.2 fiuuauszAninimdous

MERV1 99 MERV 16 (16 tauuanUsea@nsnin)

'
P

Vg EN 1SO 16890 MuunUszansnIninun
UsEAvSAnaaus  1SO Coarse, I1SO ePM 10,
SO e PM 2.5, uaw 1SO e PM 1 i UsganSamensy
faust 50-95% Feflannnd 40 wuenUszAvsam
11NN31 ASHRAE 52.2

- dmsu 15016890 KldAeatuisaidentdy

LEUNTDIINA LR BE NNz ANlAELANIL D 19D
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Pl PM 2.5 1anunsaidien 1SO e PM 2.5
fiusgansamaneauiisdesnts lmilouves
ASHRAE52.2 7 9 0.3-1.0, lumseu 1.0-3.0
Tupseu uaz 3.0-10.0 luasou Js8limseiu Particle
Size 2.5 lunsou

- Tunismmunamdnuae awWausednsnn
Yo IMANTUNSItnuasduusesanng Y
S FRINSUSEAYEN NI LALNTOIBNIAT] 75%
7l 0.85 lunsou d151197 ASHRAE 522 1519¢
wuhannsarunlgiis MERV13 w3e MERVLA

LLazLﬁaqmﬂ{{mémLLm'uﬂsaqmam #1150
Nan MERV13 75% 71 0.85 lupseu wavunese
nAn MERV14 75% 71 0.85 luaseu fieqin
ﬂ?ﬂMLLGmeN“U@ﬁg‘UéJﬂUmMJENL‘ﬁ@ﬂiafl wdule
HaduFesdununagduqiifoateatunisudn
WHUNTO azﬁ?umiﬁwumamﬂimsﬁaamw‘u
pnaflaulaSeudaUseunuy

- Tunswageu Dust Holding Capacity (DHC)
n1slduduasiedt 1SO A2 Fine Tu 1SO16890
AUYI9NADININNIT N1 ASHRAE Dust
Tu ASHRAE 52.1& 52.2 w3171 I1SO A2 Fine dust
flunadnnvin ASHRAE Dust dwunalndifesiu
anmauuasaluussennannnd ASHRAE Dust
yuade 7.7 luasen dw SO Fine Dust 1w1nw@ae
0.1 - 7 luaseu dnruluussermanluidnnd
1 luasou dUsunu 11nn31 90%

- ASHRAE 52.2 nsuanuszansniniuu MERV
usngMUA MERV1-20 l9dinsien MERV17-20 8on
dlosnnliannsonaaeuldmuiSnisues ASHRAE
52.2 waznsiinduvesUszansnmidlafisuiv
VUINDUNIARNG mé’usﬁuaéwﬂuﬁsﬁﬁﬁy AU
WU MERVS wag MERV11 nsiuvesuse@nsnim

deeuivruneunavzaduiudnieslineiy

UginLsABY MERVIT wag MERV13 aguaneinany
98UIN AIUTRAUIUNTIUAALUAYDIUAUATDS
\ioan PM2.5 Tuenens

Tneluimun wiunsesenia dwsu Fresh
Air Units (OAU) Tildurunsesetnatios 2 4 e
MERV8 (G4-ISO Coarse 60%) waz MERV 13/14
(F8-1S0ePM1 70-80%) vi3eluunafl floniaaneuen
TUSH PM2.5 1nne) el wiiessued %I
Tunifundeindoguinng enaaededdfaszdu
MERV15-16 (F9-ISOePM1 80%) %39 HEPA filter
Fuly

d115U Recirculation Units (RAU) Tl
ot1atey 1 $u MERVS (G4-ISO Coarse 60%)
uea1luune Application wistsazuwuzdlily
MERV 13/14(F8/F9-ISOePM1 80%) viaii uiiu
Source of Contaminate Control, ventilation/
Indoor Air Quality Requirement LLaz?Jju"] sy

smaagUlédn 15016890 T 2016 Hldtiien
ASHRAE52.2 wnufulgelailndiAeaduiuanin
nsWieuasanntussd

1. M5l IPA discharges electrostatic charges
media (Conditioned) ifleansnsavaaauszavdnm
I¢igniossnniu

2. M5l 1ISO A2 Fine Dust lunisvaaau
FelndiApatuiluusseinia (Atmospheric Air)
111N ASHRAE Dust

3. nsld Al szansaanlagunn
UsEaVBNMeNUIWINeUNIANINATT 52.2 ekt
YRBYNIA PM1, PM2.5 uag PM10 dafuun
oynaiigldaule  uaziivaeszandaimunndy
MERV1-16 @il ISO Coarse, 1SOe PM10, ISO
ePM2.5, 150ePM1, Tuusyansansaud 50%

WnTufiay 5% luauda 95% lumsan 4
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4. 1518131508 USLANTAINLUU MERV
Tu ASHRAE52.2 1nuiigusAeany 1SO16890 23940

Tlanunsaeueaiule 100% §99157199 6

UszanaunsiIguliisu
MERV (ASHRAE52.2) ISO16890
8 ISO Coarse 90%
9 ISOePM10 60%
11 ISOePM2.5 50%
13 ISOePM1 50%
14 ISOePM1 75%
16 ISOePM1 95%

9977 6 1 ISO Coarse ifailauiiu MERVS
fadfa Vary 60%-90% #vuineyniaunnni 10
lupsew wufudu 1S0ePM d1duqlunisn
4 15016890 a]zrﬁ’mu@ﬂizaﬁmwﬁwmaymﬂ
e lanianindivssleviserldauunnnt

yhefian Halug U UALAZTIUTIIUNAIY
ol HO4UBUBUNTYAMUNG 711181989010
Frudneil nguarasimadnnudoanameunsaug
TuSewnasgruanalunsmaaouusunseseInA

TUsnegnauluinuIngg v unsaseInIeA
ANUTLANTAIN AUAUANATON ANNAIUITO
Tunsiiudu Tunanluiemaaeuisnlddeds
whiiu Tuanwanuduasddnuaisenaunnng
ponll nansumUTsuisy Filter A uag B

v ] ‘:1' a o v oA ‘NI
ABAUNYY NUINTZTULAYINU LLag@jﬁuLﬂ@u‘ﬂW

62 UNAOINDISINIS 15ar 24

snpsTuimeae s eanudsifegne ey
NINAFDUANLNINTFIU ISO16890 UuUEa 6 Wil
fuuuin 18 wih wivh genuanilulduselem
&ladunfides lueuendulnadssiuinsgiu
15029463 part 1-5 FaEaNUNUANIATT U EN1822-
2009 FislimAaBULIUNTEIB N ASEAU EPA, HEPA
uag ULPA Filters Sssmaziinuuzi Tulania
soly ynildouifisdulusedsdiudunldnuils

Tuntinusn

IKEIRLA51IBY (Reference)

1. EN-ISO16890 Part 1 to 4 December 2016

2. Eurovent Europeon Industry Association,
Selected of EN I1SO16890 Rated Air Filter
Classes For General Ventilation Application

3. Filtrair Talk Newsletter 2017 NO.1, Filtrair B.V.
Netherlands

4. High Rise Building Design for PM2.5 Protection
Seminar, Dr.Tul Manewattana/Chulalongkorn
University

5. Mikropor Inc., www.mikropor.com

6. NAFA, The Trouble of IPA Discharges

7. ANSI-ASHRAE 52.1-1992 and ANSI-ASHRAE
52.2-2017

8. VIT Expert Services Ltd., /Technology
Research Center of Finland Third Party Test,
Finnish Accreditation Services T001 (EN 1SO/
IEC 17025)
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TEST REPORT | No. ABC-X-XXXXX-YY | DD.MM.YY

L 33YLaVNYNUNATUN DWW (VIAY) 2. szyiurdond Meannsnunadoy (Fady)

‘,\_

G199 19NYNUNTNAFADVLLAIWNTDIDINEA ISO 16890 LbUVED
SAMPLE SHORT AIR FILTER ISO16890 TEST REPORT

(Excluding ePM Efficiency Calculation)

3. digaleiao e Filters Mnadow (Fady)

Determination of the filtration performance of air filter
Model ABCDM®6+ Air Filters according to ISO
16890:2016. Energy efficiency evaluation according to
Eurovent 4/21-2016 .

. szydhiien s unsnadeuiuvas Filter Mnadan szysnasgIn
I Nl nadoy (Fedw)

------------- AABBCC---nmmemmmem
ACCREDITATION SERVICES 5 svydle wanslalAusEm fisuses es wad ude
T001 (EN ISO/IEC 17025) Hounadausinasgdnsaianeg MadauaaxasgIw 19016890 (i)

Requested by: XXX Air Filter Manufacturer

6. szy f3esvaldinadan oralaidd udeed wlsesauguda Filter oraflunisnuluuviogndn be (dedy)

7. ssyﬁﬁ‘a Third Party Lab Avmsna dauNnuIt (VAw)
ABC Test Laboratories

AIADAONSSHUSUOINMIAWVUS:INAlEY 63
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8. 53YLauNTI U &91% (WIAD)

ABC Test Laboratories TEST REPORT No.ABC-X-XXXXX-YY 13)
Requested by XXX Air Filter Manufactuer , ‘

Address: ......ocoeeveenienienne. 9. 5y FaviFnuiemidenuuaziioy

COUNETY ..o Nwazdvavesdfosvalinadey
Order Mr. JJ KKLL, email. Date.Month.Year 10. szudloaw d5osvalsimadon suduwayiui

Contact person

ABC Test Laboratories o
AdAress:....coovvevinieieeieee 11. 5¥yda M1ag Third Party Lab

Country Foaudacatueiaace auad
Tel. + XXXXXXXX
E-mail: Mr.filtertest@abc.test.com

12. szy voutue snasgrunnaday (Funsueode Sunnadey Iinaden wazmunanadwinazwdaslusngaumsnadoy)

Assignment

Sample

Test method

Results

Determination of the filtration performance of air filter Model-ABCDM6+
according to ISO 16890:2016. Energy efficiency evaluation according to
Eurovent 4/21- 2016

The filter manufacturer delivered one air filter which is detailed in Appendix 1.

The sample were received DD.MM.YY.
The measurements were made DD.MM.YY to DD.MM.YY

The tests were made according to ISO 16890 standard series /1, 2, 3, 4/.
The instruments used in the measurements are presented in Appendix 9.

AABBCC Accreditation Service has accredited our test laboratory (T001, ABC
Test Laboratories) to perform measurements according to

ISO 16890 standard series. Energy efficiency evaluation according to Eurovent
4/21 is not contained in the field of the accreditation.

A summary of the test results, fractional efficiency values and calculation of
ePM efficiencies are presented in Appendix 1.

Initial and conditioned fractional efficiency measurement results are presented
in accordance with ISO 16890-2:2016 and ISO 16890-4:2016 in Appendix 2.

The purity of the isopropanol was 99.5 %. Deviating from the standard the
conditioning cabinet contains eight (8) isopropanol trays with the total
evapora-tion area of 0.5 m? instead of 1 m?. (Depend on Test Requirement)

Dust loading and pressure drop measurement results are presented in accord-
ance with ISO 16890-3:2016 in Appendix 3.

ACCREDITATION SERVICES
T001 (EN ISO/IEC 17025)

The test results relate only to the sample tested.

The use of the name of ABC Test Laboratories in any other form in advertising or pub-lication in part of this report is only permissible with

written authorization from ABC Test Laboratories
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Initial particle counter correlation ratio data and fractional efficiency measure-
ment data are presented in Appendix 4 and conditioned data in Appendix 5.

The net effective filtering area 4.6 m? was calculated using the following meas-
ured approximate dimensions: effective pocket length 585 mm, average effec-
tive pocket width 495 mm and number of pockets 8.

Evaluation of energy efficiency according to Eurovent 4/21-2016 /5/ is present-
ed in Appendix 6. The results given in this report cannot be used for any claim
related to the Eurovent certification programme for Air Filters.

Measured efficiencies and calculated downstream normalized particle size dis-
tributions is presented in Appendix 7.

The ISO 16890-1:2016 guideline for interpretation of test reports is presented
in Appendix 8.

The measurements have been made so that the accuracy demands set in the
standard ISO 16890-2 are fulfilled, i.e. pressure difference accuracy +2% in the
range 0 - 70 Pa, above 70 Pa 3 % of the measured value, uncertainty of air flow
rate <5 % at a 95 % confidence level.

The results are only valid for the tested filter sample.

14. 531581989893 @sgIwaInlun (Tedw)

References

/1/1SO 16890-1:2016. Air filters for general ventilation - Part 1: Technical
specifications, requirements and classification system based upon particulate
matter efficiency (ePM)

/2/ 1SO 16890-2:2016. Air filters for general ventilation - Part 2: Measurement
of fractional efficiency and air flow resistance

/3/ 1SO 16890-3:2016. Air filters for general ventilation - Part 3: Determination
of the gravimetric efficiency and the air flow resistance versus the mass of test
dust captured

/4/ 1SO 16890-4:2016. Air filters for general ventilation - Part 4: Conditioning
method to determine the minimum fractional test efficiency

/5/ EUROVENT 4/21 - 2016. Energy efficiency evaluation of air filters for
general ventilation purposes

DD.MM.YY

Signature. Signature.

Mr Filter Test Mr.AAA XYZ

Appendices 9 Product Manager Technical Expert

Distribution Customer Original, electronically approved

Archive Original

-------------- 15. dargsSuvesfasrndavazsudasouvas Third Party Lab (3i9éy)

ACCREDITATION SERVICES
T001 (EN ISO/IEC 17025)

The test results relate only to the sample tested.

The use of the name of ABC Test Laboratories in any other form in advertising or pub-lication in part of this report is only permissible with

written authorization from ABC Test Laboratories
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16. srganuagduamsnadey (Jedv)

ISO 16890-1:2016 Air Filter Test Results

GENERAL 16.1 S2YLAVNPNUNNAFOY Fofnadey TuNsueag1e Jun nadey defsudazsoy
Test no.: XXXXX Device receiving date: DD.MM.YY
Test requested by: XXX Air Filter Manufacturer Date of test: DD.MM-DD.MM.YY
Device delivered by: XXX Aiir Filter Manufacturer Operator:  AA |Supervisor: BB
DEVICE TESTED 16.2 53yioyavaecaods Filter Mmaday ju fuda s1wagidsadila vine wioaamdnyazuasdiods
Model Manufacturer Construction
Model-ABCD-Mé6+ XXX Air Filter Manufacturer 8 pockets
Type of medium Net effective filtering area Filter dimensions (width x height x depth)
Synthetic 4.6 m* 593 mm x 593 mm x 615 mm
tEsTpaTa | 10-3 33y damimislua gasugd enuduluvionaday Aerosol ildnaseu wazduinaspruildnadoy
Test air flow rate Test air temperature Test air relative humidity Test aerosol Loading dust
0.944 m%/s 21-24°C 41-50% DEHS and KCl1 1SO 12103 A2 Fine
16.4 STYAMNLIAFoNVRIVINAdDY thazdTanas IPA W15 DEHS (0.3 - 1 ym) and KCI (1 - 10 yum)
CONDITIONING ROOM ’
Time of conditioning Room temperature Room relative humidity Barometric pressure |Evaporated IPA amount
24 h 22-23°C 29-32% 102.9 - 102.9 kPa 76 g
RESULTS 16.5 YA UNANINAEDY
Initial pressure drop Initial gravimetric arrestance [ePM, ., ePM 5 1nin ISO rating
91 Pa 95 % 8 % 21 %
Final test pressure drop Test dust capacity ePM, ePM, 4 ePM,, ISO ePM,, 70 %
300 Pa 1600 g 21 % 34 % 73 %
Remarks: -

16.6 waaenWvasdszdniaw ensvinesumadieg vedszdnimwiads
100 —
90 ‘M/ —o— Initial fractional
30 o / efficiency Ei
7 (ISO 16890-2)
20 / /

60

Fractional efficiency, %

50 / —#— Conditioned
7’4 fractional efficiency
40 o ED,i
20 e (ISO 16890-4)
20 1 )4
J’{' Average fractional

10 .___._/v._ ‘ efficiency EA,i

0 (ISO 16890-1)

0.1 1.0 10.0

Particle size, pm

16.7 LLEWNﬂSW‘VJ56131ﬂ1ivL‘Waﬁﬂﬂ%WgJﬁﬁ%%ﬁ%ﬂﬁ%l‘ﬂa%%@ﬂ’ﬂmﬁ%ﬁlﬂﬂi@m(ﬁ'ﬁLwiL%&I‘ﬂé)%fﬂ%%]%ﬁﬁﬂ1mﬁ%é!@ﬁ1ﬂ

ust captured, g :
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500 100  —e—Pressure drop as a
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< 400 80 (ISO 16890-2)
% 350 I
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100 -F.—uﬂd:.’/ 20 Gravimetric
50 10 arrestance as a
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dust captured
0.00 0.20 0.40 0.60 0.80 1.00 120 1.40 1.60 (IS0 16890.3)

Air flow rate, m*/s

NOTE: The results of this test relate only to the test device in the condition stated herein. The performance results cannot be themselves be
quantitatively applied to predict filtration performance in all "real life" environments.

The test results relate only to the sample tested

The use of the name of ABC Test Laboratories in any other form in advertising or pub-lication in part of this report is only permissible with
written authorization from ABC Test Laboratories
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17 sranudszdnimunsldndsnudusunsinnsesnnadouainsnasgin Eurovent 4/21-2016 (Laisisdn) dufvanudosnis
Energy efficiency evaluation of air filter
Eurovent 4/21 - 2016

Air filter: ABCD-M6+
Test no.: XXXXX

Filter class ISO ePM,, 70 %

Air flow rate qy 0.944 m?/s

Initial pressure drop Ap; 93 Pa

Test dust loading M 700 g

Average pressure drop Ap 105.5 Pa

Fan efficiency n 0.50 -

Time of operation t 6000 h

Key energy performance (kep) 0.65 - 17.1 waaemsenasinnslswaeass KWHour ¢iad
Yearly energy consumption W 1195 KkWh/Annum

17.2 waasnnuuazamnedssnaduiilowisyfuanudumumslualugriindesmsnadey
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The test results relate only to the sample tested

The use of the name of ABC Test Laboratories in any other form in advertising or pub-lication in part of this report is only permissible with
written authorization from ABC Test Laboratories
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The interpretation of test reports 18. m3danailasiirliusssneais 1SO16890 (F9dw)

ISO 16890-1:2016

This brief review of the test procedures, including those for addressing the testing of electrostatic charged
filters, is provided for those unfamiliar with the procedures of this series of ISO standards. It is intended to
assist in understanding and interpreting the results in the test report/summary (for further details of proce-
dures, the full ISO 16890 document series shall be consulted).

Air filters may rely on the effects of passive static electric charges on the fibres to achieve high efficiencies,
particularly in the initial stages of their working life. Environmental factors encountered in service may af-
fect the action of these electric charges so that the initial efficiency may drop substantially after an initial
period of service. This could be offset or countered by an increase in efficiency ("mechanical efficiency") as
dust deposits build up. The reported, untreated and conditioned (discharged) efficiency shows the extent of
the electrical charge effect on initial performance and indicates the potential loss of particle removal effi-
ciency when the charge effect is completely removed and when, at the same time, there is no compensating
increase of the mechanical efficiency.

These test results should not be assumed to represent the filter performance in all possible environmental
conditions or to represent all possible "real-life" behaviour.

19. waass1ansgdnsal LaseesioTaei1ee Ju Serial number Just Calibrate (ad)

Testing Instruments/Equipment Lists

Instrument Type code Serial number | Calibration Used
date
Micromanometer KXNEXKNX 0209103 27.7.2017 X
PO XONX 1211165 27.7.2017 X
RIKAEX KIX 32760-068 27.7.2017 X
Barometer XXXXIXDBXOK F4340001 27.7.2017 X
Hygrometer KGN XEXTEXS D3940024 1.12.2017 X
Temperature meter XXX NXNX MY44034623 11.8.2016 X
Balance K XX OONOOXIRAE 5300037 6.4.2017 X
Balance XWX NIXREX NORDON A90263 6.4.2017 X
Particle counter XXX 3330152501 7.8.2017 X
Particle counter XXX 3330160801 7.8.2017 X
DEHS aerosol generator XA XXX XXX - - X
KCl1 aerosol generator TEXN BB XXX 8108153201 - X
Dust feeder TORXXSAGIXK 440 13 03 406 | 31.5.2017 X
Orifice plate $216/610x 610 - 8.9.1999 X
$272/610x 610 - 25.5.1999 -
$90/610x 610 - 17.3.2005 -

The test results relate only to the sample tested

The use of the name of ABC Test Laboratories in any other form in advertising or pub-lication in part of this report is only permissible with
written authorization from ABC Test Laboratories
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