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EPA - HEPA{-ULPAIE ;3 B if f oo %

EN 1822 (1SO 29463:2011) High efficiency air filters (EPA, HEPA and ULPA)
« Partl:2019 (2017)
— Classification, performance testing, marking
« Part2:2009 (2011)
— Aerosol production, measuring equipment, particle counting statistics
« Part 3:2009 (2018)
— Testing flat sheet filter media
« Part4:2009 (2011) r
— Determining leakage of filter element (Scan method) ‘\
« Part5:2009 (2022) |
— Determining the efficiency of filter element \

\
{
|

IEST-RP-CC001 HEPA and ULPA Filters '
IEST-RP-CCO007 Testing ULPA Filters

IEST-RP-CC021 Testing HEPA and ULPA Filter Media
IEST-RP-CC034 HEPA and ULPA Filter Leak Tests

TTRI

i gl g BT THRAGEG LA 0 L G T 0 ARG R A A A LA R i A . . - .
- e T The information contained herein is the exclusive property of TTRI and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of TTRI.



EPA, E

GPA 4cULPA ik B A &

B R AR 2 A

il EZE AR SRR RT

Taiwan Textile Research Institute

9

Fl(l gﬁoigss Overall value Local value Fl(lg’lfoigss
Efficiency Penetration Efficiency Penetration

ISO 29463 %) %) %) %) EN 1822

= 85 =15 E10

ISO15E = 95 =5 -- -- Ell

ISO20 E = 99.0 =1 -- -

ISO25E = 99.5 =05 -- - E12

ISO30 E = 99.90 = 0.1 -- -

ISO 35 H = 99.95 = 0.05 = 99.75 = 0.25 H13

ISO 40 H = 99.990 = 0.01 = 99.95 = 0.05

ISO45 H = 99.995 = 0.005 = 99.975 = 0.025 H14

ISO50U = 99.9990 = 0.001 = 99.995 = 0.005

ISO55U = 99.9995 = 0.0005 = 99.9975 = 0.0025 Ul15

ISO60U = 99.99990 = 0.0001 = 99.9995 = 0.0005

ISO65U = 99.99995 = 0.00005 = 99.99975 = 0.00025 Ul6

ISO70 U = 99.999990 = 0.00001 = 99.99995 = 0.00005

ISO75U = 99.999995 | = 0.000005 | = 99.999975 | = 0.000025 Ul7
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MMD: Mass Median Diameter
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ASHRAE 52.2:1999 IEST-RP-CC001.3
Grade Grade Efficiency Particle Size
MERV 17 HEAP (Type A) =99.97% 0.3 «m (MMD)
MERV 18 HEAP (Type C) =99.99% 0.3 «m (MMD)
MERYV 19 HEPA (Type D) =99.999% 0.3 «m (MMD)
MERYV 20 ULPA (Type F) =99.999% 0.1-0.2 um
R L SR AN MPPS: Most Penetration Particular Size
AS 4260:1997 EN 1822-1:2009 (ISO 29463-1)
Grade Efficiency Particle Size Grade Efficiency Particle size
Grade 1 =99.97% (0.3 £m MMD)| H13 (ISO 35H)| =99.95% MPPS
Grade 2 =99.99% (0.3 tm (MMD)
Grade 3 =99.999% 10.3 um (MMD)|H14 (ISO 45H) | =99.995% MPPS
Grade 4 =99.999% 0.12 £ m
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Electro-
spinning . ePTFE

% gt 3’1 . . . >
Aol EaEs: <lum Fiber —Filter media < Flat sheet
Micro glass flber(ﬁ&ﬂiaé) Melt blown (% *p
458

ot
f“‘m ns’/&‘gl =

A ;"’“;\? =7

= k3
15kV ! '*’\"swm";mi;? 5 Slp‘2012 15kV  WD19m = X75 2 ,,m 'f“' ‘-“\,"
ePTFE ePTFE f“y“ 20~500 ¢z m Electrosp1nn1ng
}%— }i . ePTFE membranes are a thin layer of fine fibers - ( 3’]%:;; = -;- )
. 30 ‘ 2 - ALY ‘\“.F'
Tl Dona %ﬁ

5~10 ¢ m
R T
0.02~0.2m
f&ﬁ‘. ~0. 8gS b

Cbbetter PTFE Membrane

Clean Ultra-Web Media

Example : A Company H-13 SB=7.8gsm

SB=85gsm
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Membrane 0.8 gsm
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JEREECRI
TSI 8130 TSI 3160 (ASHRAE 52.2: EN 779)
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Particle Capture Mechanisms
G gamalve==y Tl

Gravitational setthing
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Cross section of fiber
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F Gas streamlines
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VIDEO

Electrostatic attracties =
%
Diffusion (E&/EF) @
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Inertial impaction -
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Collection Efficiency, %
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file:///D:/OneDrive/05 Filtration Video/Air Filter/Interception.mp4
file:///D:/OneDrive/05 Filtration Video/Air Filter/Electrostatic attraction.mp4
file:///D:/OneDrive/05 Filtration Video/Air Filter/Diffusion.mp4
file:///D:/OneDrive/05 Filtration Video/Air Filter/Intertial separation concept.mp4

S e
O EE A R S AT ‘,
Taiwan Textile Research Institute

RIFRT § B

KC1 -ki3 i (30%)
NaCl -kiz i (2%)

TTRI

Py AFHL AL 2 PA eI ET 2 BERARY AT A g U E I TR @A
- 73 *'T  The information congained herein is the exclusive property of TTRI and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of TTRI.



P F ARt B il 5

100

K ‘:T;—’[t N 95
°\° ——
3‘ 85 . .
3 \ Solid Particles
:':,-E 75 °
" =1 nad Loading
65 = PAO
= DEHS >
60
0 200 400 600 800 1000 1200
Time, sec
. PP MB Liquid Particles
ePTFE Glass fiber
Loading
—_—

TTRI

,,;5% B AFHRLGENE G 2 A 2LEEGFT > FAEES R ATHE S A G YA BRI TR A B AN

The information contalned herein is the exclusive property of TTRI and shall not be dlstrlbuted reproduced, or disclosed in whole or in part without prior written permission of TTRI.



7t 5 2 ePTFE 4 - MPPS muzxscszn €4

Blysinig - 1.8 cn/sec RIS A7 R T R, 35 F
MPPS¥ & B~ 1 g ?c 5 5 99.999999%

MPPS
gt 0.1-0. 2um ePTFE: < 0.1um B HE (FED)

1.E-01
0 1.E-02 0.1
12
IrLJ [ ]
- HA4
1.E-02 - L T4
; 1.E-03 o [T
u 1 -
v Q i [ ]
1.E-03 e »\a
< Wllley ¥ Q .
9\./ » (% %E-04 09’ H1TE Z
o N 1o
1.E-04
* < [
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0.01
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TTRI
e

AFHL oL 2 A 2 EE W T 0 A ABRAR Y AT A AHE FUABE IR A AN
The information contained herein is the exclusive property of TTRI and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of TTRI.



7t 5 2 ePTFE 4 - MPPS muzxscszn €4

0.1
[ ] " L N
001 ePTFE R Glass fiber
’ 1
*
S n *
S
= 0.001 . |
L]
*
a
0.0001
*
0.00001
0.01000 0.10000 1.00000
D (um)
RI AAEHNRT AT A A FEUAER S E R B

D A N R y gbawmd go2pw
sy gk pr AFRL WAL LMAE LS T - . : . . . I -
- TJ *'T  The information contained herein is the exclusive property of TTRI and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of TTRI.



FRERKRIER pmzencyzy €9

o EERFHEE O100 am)
(Optical Particle Counter)

c REVHcRIEE (2.5~1000 nm)
(Condensation Particle Counter)

e kg (0.1~10 um)
(Photometer)
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e AL 0.5%
(kWh)= QAP t /(n 1000)

Q = Air Flow (m3/sec) G g)

AP = Avg. Pressure Loss (& 39/ 4f)

t = Time in Operation (hrs) GGE# & )

n = Fan Efficiency (h % 2c%) mDisposal
B Inv + Maint
T 48 5 A 45 8 R 3R o Energy
Total Cost
\‘:_/Power
2
O

Filter Life

Time

(Final Pressure Drop) i%PﬂEK/},? - NAFA
TTRI
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Initial Cost Energy Cost Initial Cost Energy Cost
% of Total % of Total

MERV 6-11 $4 $46 8% 92%
Pleated Filter

MERV 11-15 $70 $304 19% 81%
Final Filter

ZRlAE © Kimberly-Clark
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Filter A Filter B

Efficiency MERV 14 MERV 14
Filter Style 12" Deep Rigid 12" Deep Rigid
Media Area 120 sq. ft. 120 sq. ft
Initial Cost $/0 5 lyear $65
Initial AP 0.45" Water Gauge (WG) 0.65" WG
Final AP 1.50" WG 1.50" WG
DHC 300g 300g
Filter Life 12 months 12 months
Energy Cost $276/year i $305/year
Calculation: Energy Consumption = Q*dP*t/n/1000 . %ﬂf ¥

Assumes 24/7/365 operation, energy cost of $.08/kWh,
fan, motor, drive efficiency (n) of 58 percent
Source: Kimberly-Clark

TTRI
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AR 2 5 XS
R e TePi s | el Pt B
2 7 il g
(Coarse ISO Coarse - - <50% heE BB
Filter)
_ _ > ()9
S B E [SO ePM10 =>50% 1SO ePM10
(Fine ISO ePM2.5 - =>50% = 1SO ePM2. 5
Fil
i1ter) ISO ePMI > 504 - - 10 ePMI
Efficiency Size range, pm 2]
ePM1o 0,3 = %10 ISO Coarse 60 %
ePMas Iyl 1ISO ePM10 60 %
ePM1 03=x<1
ISO ePM2.5 80 %
|ISO ePM1 85 %
|ISO ePM1 >95 %
TTRI
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My = 200 g (AC Fine) AEC in kWh/y FOR ePM,
ePM; and ePMi,min 2 50%

) . 50855%
—~ EUROVENT 60865%
CERTIFIED 70875%
PERFORMANCE 208.85%
ENERGY EFFICIENCY >50%
MANUFACTURER
EZZ%?::Q; My = 250 g (AC Fine) AEC in kWh/y FOR ePM, 5
WWWw,.eurovent-certcification,.com ePM:s and ePM 5,min 2 50%

AIR FILTERS 150 ePM, xx%

OTHER LANGUAGE o
OTHER LANGUAGE ENIso ‘“‘“ﬂ““ 508:55%
‘?.5000 } 60865%
Nominal airflow: . mifs
Efficiency : ePM, 00 % 70&75%
Minimum efficiengia: C ePMy, mn 00 % 20885%
Annual En Cxiumpﬂon: 0000 kKWh/annum )90“/
9 0
r— €
A 00 2 My = 400 g (AC Fine) AEC in kWh/y FOR ePMiq
B g ePMuo > 50%
D 00
E 2 50855%
THRESHOLD REFERENGE SCALE YEAR © 2019 60865%
FS aCioo
- 4 70875%

80885%
>90%

SALES PER EUROVENT ENERGY CLASSIFICATION EUR

50 000 000
45 000 000
40 000 000

35 000 000

30 000 000

25 000 000

20 000 000

15 000 000

10 000 000 I

5 000 000

0 l I |
Ar A B Cc D E
I I RI 2017 m2018 » 2019 w2020
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Init. press. drop at 100%

O Brand - Range

O [w]  AAF DriPak GX
O [we| AAF DriPak GX
r PPR i

D AAF DriPak GX

O [w]  AAF DriPak GX

frop at 76%

0 Model

0 |m] DriPak GX ePMI 65% 58..
[

0 |w| DriPak GX ePMl 63% 58..
)

0 |ws) DriPak GX ePM1 B5% 58..
|

O |m| DriPak GX ePMI B5% 59..
3

TTRI

PR R Gtk 2 A EEE G HET A _ . ; . ) N .
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Model

DriPak GX ePM1 65% 59..

DriPak GX ePM1 65% 59..

DriPak GX ePM! 65% 59..

DriPak GX ePM1 85% 59..

Fa

123

183

284

Filter class

SO ePMI
5%

SO ePMI
65%

150 aPM!
65%

150 aPM1
85%

Init. press.dropat126%  ePMI Av. Eff.

%

87

g7

67

85

5

aPMI Min. Eff.
%

67

67

67

5

I b ¢

Energy Efficiancy Class .

]

1]

%

7

20

3l

S e
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Annual Energy Consum..

KWh/annum

1280

1070

»2050

»2400

ePM25 AV.Eff.  ePM25 Min. Eff.

&

75

7%

75

90

Fa

1o

90

140

220

&PMI0 Av. Eff,

%

92

92

92

97

Airflow Rate
mfs

0244

0244

0244

0244

D AAE AR IR N

Init. press. drop at 50%
Pa
48
36
62
100
Busicdesign ~ Depth/Length
mm
Bag 525
Bag 635
Bag G35
Bag 360

Init. press. drop at 75%

Pa

8

62

100

159

Filter Media

Glass

Glass

Glass

Glass

Init. press. drop at125%
Fa

123

183

284

NoofbagsorVs ~ Facedimensions

mm

582x592

592x592

582x592

592x592
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Eurovent 4/21 i & 759::3‘ 3§ mEEEn €Y

600€ 4

500€ : Z 484 €

_ 9, <APxt (KWh)
77 <1000 — |

-

- [rose] |
E 4

g, =0.944 m'/ 2000 CFM: l

wW

3400 CMH

pa Y2 t t
.t ——'(3()()()|| - iEl% ?'ngﬁﬁl A+ A B c D E
Within a period of one year, one pocket filter of filte s ePM1 75% according to 1S0O16890, using a
volume flow rate of 3.400 m3/h consumes EUR 407 in engery efliciency class D and EUR 198 in engery
2 !
— O 5 )k 75&, 7‘5{ ,‘1}“’ efficiency class A+. Changing the filters from energy efficiency class D to A+ resukts in an energy costs
- " — saving of 51% (EUR 209) P .

it HIR 0,22 per

AP - P TIDRRIE AR E IR RIFET (4o
M,=200g AC Fine)z &R if T =2ig

TTRI
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Ap; = 0,5 (Ap; + Ap;_,) wherei=1..n—-1

Apn—Apn_1
Muy—Mnp-1

Ap, = App—4 +0,5- - (M, —m,,_;) wherem,,_; < M, and m,, > M,

Am; =m; —mj_yand Am,, = M, —m,_4

90
. e B e FHER 80 k,,_*/-"/.
m m; (g) Ap;, (Pa) am; () Ap; (Pay 70 g—eo—— 00— &
0 0 68 60
1 30 69 30 685 5 o
2 70 70 40 695 &
3 100 71 30 705 g 40
4 150 74 50 725 20
5 180 76 30 75.0
6 200 78 20 77.0 20
7 230 80 30 79.0 10
8 85 20 825 .
0 50 100 150 200 250 300
n Dust feed (g)

P -Am, ﬂp = 734 RE

ISO group SO ePM; 1ISO ePM; 1ISO ePMyq
Amount of dust fed Mx 200 g 250 g 400 g

Table 1: Total amount of dust fed
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