HEPA filter performance testing, classification EN1822 Filtec Ltd.
Filter test laboratory FFL

Test report This is the abridged version of the test report no K119/0305269. CH-5702 Nigderlenz/Switzerland

Test requested by (orderer): INCEN AG CH-2403 Goldach f Switzerland (Order date: November 16%, 2001)

Test filter element: HyperHEPA Filter avei printon fiter element

Application: HEPA filter for air cleaners (Indication from the orderer.

Classification: : H13 EN1822-1 (Label print on fiter element)

Nominal air flow rate: 190 m3h (112CFM) (Label print on fiter slement)

Nominal outside dimensions: 330 mm x 330 mm front side dimension, depth in the air direction: 320 mm (Indicatons from the orderer)

Gasket systemn description {by FFL): Tongue and groove; the groave is located all along in the front side of the EPS filer frame, the tongue is
located in the air cleaner frame module. {The sealing system is named: 3 D UltraSea!, indic. from the orderer.)

Air fiow direction; Sealed at upstream side (1 Label print on fitter element )

Filter element description {by FFL): Pleated glass fiter paper, posiioned between 2 layers (fitter foam, colour. blue) with 2 touch protaction meshes,
inserted and sealed imo a 2-part EPS frame (EPS: Expanded polystyrene, coleur: white).

Typa of filter medium: Wet laid glass fiber paper, pleated, pleal spacing with hot mett line separators. (Description by FFL)

Effective filter medium area: 3.5 m? (Measured value FFL, test samphe FFL no K119-13)

Filtes mediurn face velocty at nominal air flow rate: 1.5 esmis (The nominal air volume flow rate divided by the effective filter medium area of the filter element }

Test sample procurement; Fumished by orderer

Number of samples, FFL receiving date: 13 filter elements (FFL no K119-1,-2, 13, receiving date: Nov. 16%, 2001, production date: 150 Nav. 2001},
10 flat sheets of glass fibre paper (FFL no M157-1,-2....-10, rec. date: Nov. 16™, 2001, prod. date: Nov, 2001},

Test order: o Reference filter testing regarding class H13 EN 1822-1. o

Test method: EN1822-1:1998 High efficiency parbeulate air fiters (HEPA, ULPA) dass:ﬁcahon perfonnance testing, marking.

EN1822-2:1998 Maasuring equipmant, Aerosol production, patticle counting statistics,
EN1822-3:1998 Testing the planar filter medium.
EN1822-4:2000 Efficiency test of the fiter element using the scan methed and monodisperse DEHS aerosol.

Test equipment: Test rig and equipment EN1822 of Fittec Lto. Filter test labaratory FFL, Niederlenz/Switzertand
Test ng and equipmend EN1822-3, for testing of the planar filter medium,
Test g and equipment EN1822-4, for testing of the filter elements

Measured value: MPPS EN1822-3 of planar filter medium

Location, test date, aimospheric conditions: Niederenz, Novermnber 16%, 2001, temperature; 16°C, barometric pressure: 1004 hPa

Tested samples: M157-6¢-7/-8/-9/-10 {FFL selected these 5 samples in advance.}

Face velocity: 1.5 cmv's (The nominat air flow rate divided by the net effective filtering area from the fier element; 1.5 cvs)
Particle size at MPPS: 220 nm (MPPS: Most penetrating parlicle size)

Measured value: Efficiency EN1822-4 of filter elements

Location, test date, start ime, air flew conditions:  Niederlenz, November 17%, 2001, start ime:15.01, temperature: 17°C, baromelric pressure: 993 hPa
Measuring objiect proc. by orderer (up-to downstr), -1 frame 762mmu782mmx2imm, -4 air cleaner frames with tongue for gasket groove, -4 tested filter elements.

Tested fitter elements: K113-8-10-11-12 {The test was camied out with 4 filter elements, operating in paraliel.}

Test aerosol; DEHE ol mist {di-ethyl-hexyl-sebacate, Merck 1.09572)

Particle size: 218 nm (Median value of the particle size distribution.)

Geemelrical slandard deviation: 1.37 (<1.5: The parlicke size distribution was quasi-monodisperse )

Testair flow rate: 758 m¥h (The test was carvied outwilh 4 filer elements, operating in parallel.)

Pressure difference: 99 Pa

Efficiency, local value, stat min. & 99 .89 % (Minimum local efficiency at a section of § cm2 in the whole passage area of the fitter elements.)

Efficiency, integral valuae, stat. min.% 99.971 % (Integral efficiency. averaged over the whole passage area of the filter elements )

! Penetration D, ¢ Efficiency A: "Pengtration D % = K dowstraam K upsream x 100 % (K = Particle concentration). 4Effickency A: A% =100% -D=

2 Penetration, stat. max., 3Efficiency, slat. min.: 2Penetration D st max % = K gownstean u £ K wpstream 10 % 100 % 5Efficiency A st m % = 100 % - D atal mas. %

3Particle number concentration limits Ku, Ko, Upper and lower particle concentration limifs were caleutated on the basis of the particle count, for the
confidence level 35% of a Poisson disinbution.

Test result: Classification of the Hyper HEPA Filter

At the air flow rate of 190 m¥%h (112CFw the tested filter elements meet the requirements
of HEPA filters of class H13 EN1822-1 {efficiency fimits: - infegral 5 299.95 %, - local 5 290.75 %),
The marking of the fiiter element meet the requirements of the standard as well.
Validity of this tesi report: This test report documents the test of reference filter elements. It is valid for filer elements, that are used
maximally at the tested rated air flow ardd that are idenfical with the tested samples. The identity is not
supervised by FFL. This test report will lose its validity immediately, before the expiry of the below-mentioned
date: - lfit it nobiced, that the penetration limits will be éxceed in use; - If matetial, production or any technical
specification of the filter type will be amended; - If the test standards will be amended.

This tes! report expues June 181, 2006,
Filtec Ltd. Filter test laboratory FFL, Niederienz/Switzerland

- The ne@d of lamrat()rg.r The test technician
Jﬂsef &IQIL\ Qtto Bryner
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HEPA filter performance testing, classification EN1822

Test report

This is the abridged version of the test repart no K119403052610C.

Filtec Ltd.
Filter test faboratory FFL
CH-5702 Niederienz/Switzerland

Test requested by (ordeter):

Test filter element:
Application:

Classification;

Mominal air fiow rate:

Nominal outside dimensions:

Gasket system description (by FFL):
Air flow direction:
Filter element description {by FFL):

Type of fiter medium:

Effective fiter medium area:

Fitter medium face velocity at nominal air fiow rate:
Test sample procurement:
WNumber of samples, FFL receiving date:

Test order:

INCEN AG CH-8403 Geldach / Switzerland (Order date: November 7%, 2004)
HyperHEPA Filter qabelpintoniiter clement

HEPA fitter for air cleaners {Indication from the orderer.)
H12 EN1822-1 {Label print on filter slement)
475 m3h (280CFM) (Label print on fiter element)

330 mm x 330 mm front side dimensien, depth in the air direction: 120 mm (Indications from the orderer)
Tongue and groave; the groove is located all along in the front side of the EPS fiter frame, the tongue is
located in the air cleaner frame modute.. (The sealing system is named: 3 D UltraSeal, indic. from the orderer.)
Sealed af upstream side (. Label print on filter element.)

Pleated glass fiber paper, positioned between 2 layers {filker foam, colour; biug) with Z touch protection meshes,
inseried and sealed info a 2-part EPS frame [EPS: Expanded polystyrene, colour; white).

Wet laid glass fiber paper, pleated, pleat spacing with bat melt line separators. (Description by FFL}

3.5 m? {Measured value FFL. test sample FFL ne K115-13)

38 erfs (The nominal aic volume flow rate divided by the effective filer medium area of the filter element.)

F umished by orderer

13 filier elements (FFL no K113-1 -2, ...-13, receiving date: Nov. 165, 2001, proguction date: 15 Nov. 2001),
10 flat sheets of glass fibre paper (FFL no M157-1,-2,...-10, rec. date: Nov. 160, 2001, prod. date: Nov. 2001).
Reference filtar testing regarding class H12 EN 1822-1.

Test method;

Test equipment:

EN1822-1:1988 High efficiency particulate air fitters (HEPA, ULPA) classification, performance testing, marking
EN1822-2:1996 Measuring equipment, Aerosol production, particie counting statistics.

EN1822-3:1998 Testing the planar ftier madium

EN1822-4:2000 Efficiency test of the filter slement using the scan method and monodisperse DEHS aerosal.
Test rig and equipment EN1822 of Fitec Lid. Fiter test laboratory FFL, Niederlenz/Switzeriand

Test rig and equipment EN1§22-3, for testing of the planar fitter medium,
Test rig and equipment EN1822-4, for testing of the fiter elements

Measured value:

Location, test date, atmospheric conditions:
Tested samples:

Face velocity:

Particle size at MPPS;

Measured value:

Location, test date, start time, air flow conditions:

Measuring obyect proc. by orderer (up- to downstr):

Tested filter elemants:

Test agrosol:

Particle size:

Geometrical standard deviation:

Test air flow rate:

Pressure difference:

Efficiency, local value, stat min. 5

Efficiency, integral value, stat, min.5

' Penetration D, 4Efficiency A:
2 Penetration, stat, max., Efficiency, stat. min.:
2 Parficie number concentration limits Ku, Ki:

Test result:

Validity of this test report;

MPPS EN1822-3 of planar filter medium

Higderlenz, November 16%, 2001, temperature: 16°C, baromeiric pressure: 1004 hPa
M157-11-2/-0/-44-5 (FFL selected these 5 sampies in advance. )
3.8 ¢més (The nominal air flow rate divided by the net effective fittering area from the fiter element; 3.8 cmu's)

180 nm {MPPS: Most penetrating parficie size)

Efficiency EN1822-4 of filter elements

Niederlenz, November 174, 2001, start time:10:55, temperature; 17°C, barometric pressure: 994 hPa
-1 frame T82mmx762mmmec2 Imm, -4 air cleaner frames with tongue for gasket groove, 4 tested fiker slements.
K119-8/-40/-11/-12 (The tes! was camied out with 4 filter elements, operating in paraliel.}

DEHS oil mist {di-ethy-hexyl-sebacate, Merck 1.03672)

168 nm (Median value of the particle size distribution.)

1.5 (<1.5: Tha particle size distribution was quasi-monodisperse )

1898 m3/h (The testwas camied out with 4 fiter elements, operating in paraliel.)

277 Pa

99.61 % (Minimum local efficiency at a section of 9 em? in the whole passage area of the fitter elements)
99.83 % (Integral efficiency, averaged over the whole passage area of the fitter elements.)

1Penetration D% =K somnsyoan /K wpeweam X 100 % (K = Particke concentration). *Efficiency A: A%=100%-Dx
2Penetration O s max % = Kaownsream u /K upstroam 1 X 100 %. *Efficiency A samm %=100% - D stamer. %

Upper and lower particle concentration limits wera calculated on the basis of the particke count, for the
confidence level 95% of a Poisson distribution.

Classification of the Hyper HEPA Filter

At the air fiow rate of 475 m3h (280cFM) the tested fiiter elements meet the requirements of
HEPA filters of ciass H12 EN1822-1 (efficiency ik - integral £ 298.5 %, - local not speziied for class H12
EN1822-1). The marking of the filter element meet the requirements of the standard as well.
This fest reporl documents the test of refevence fiter elements. 1t is valid for filter elements, that are used
maximally at the tested raled air flow and that are identicat with the tested samples. The ideniity is not
supervised by FFL. This test report will lose is validity immediately, before the expiry of the below-mentioned
date: - if it is noticed, that the penetration limits will be exceed in use; - If material, production or any techmcal
specification of the filter type will be amended; - If the test standards will be amended.

This test report expires June 15!, 2006,

Filtec Ltd. Filter test laboratory FFL, Niederlenz/Switzerland

The hegd of laboratory The test technician
gm A
Otto Bryner
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