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Classification of filters according to EN779 : 2012
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= 71 (Pa) (Am)% YRR (Em) % -
(1]
G 250 50 < Am < 65
G2 250 65 < Am < 80
Coarse
G3 250 80 < AM < 90
G4 250 90 < Am -
- <
V- 450 40 <Em< 60
450 - 60 <Em< 80
F7 450 - 80 <Em< 90
Fine F8 450 - 90 < EM < 95

F9 450 = 95 <Em




T

Filter efficiency (%)

%I 7 1 — IS TE S AT HITH A

LEL H

I

80“

100 - - U Y N
% /ﬂf |

70

60

50

e=g== |nitial

40

IPA Discharged

30

20

10

0

0.3-04 0.4-055 0.55-0.7 0.7 -1.

0 10-13 13-16 16-22 22-30 3.0-40 40-55 55-70 7.0-10.0

Particle Size Range (um)

IPATA R RE A AU R ERHE, VHBRE LS X pm 258 pm 1R 4
ES=AK (R




NanoWave®
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Extended Surface Area MERV Testing

(Various discharge Techniques)
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Filter rating acc. ISO 16890 L/

Average, not

" Proposal in ISO standard ratings minimum
Group designation Requirement P Class reporting
ePMy, min ePMz 5, min ( eFMjo ) value
N~~— Initial grav.
IS0 Coarse — — <50 % arrestance
ISO ePM10 — — =50 % ePM;q
IS0 ePM2,5 — =50 % — ePMa g
ISO ePM1 =50 % — — ePM;

— Not a classification system. Only minimum requirements.

— Performance ratings :1SO 60% ePM ,,, ISO 85% ePM, : or ISO >95% ePM,
The efficiencies reported are “mean efficiencies” with 5% incremental values,
rounded downwards.

— Translation of EN779 classificationsinto ISO ePM, to be agreed
upon. Eventually for ASHRAE 52.2
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Major Differences : EN 779 vs. ISO 1689d'V

EN 779 : 2012 ISO 16890
= Classification based upon 0.4pm " Rating based upon ePM,,, ePM,
particle performance (M5 — F9) and ePM, performance
— Particle count (fractional efficiency) — Particle mass (derived from frac. eff.)
— Testaerosol DEHS (0.3 —3um) — Test aerosol : DEHS (0.3 — 1pm) and
KCL (1 — 10pm)
= Discharge of separate piece of = Discharge of complete filter
media by soakingin liquid IPA IPA vapor
= Loadingdust: " Loading dust:
ASHRAE test dust ISO 12103 PT1. A2 Fine
= (Classification afterdust loading = Rating before dust loading

= Dustloadingon filter as supplied

Dust loading on discharge filter

" Final pressure drop: 250/ 450 Pa = Final pressure drop 200/ 300 Pa
dependanton performance dependant on performance

H&V Confidential Information 13
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EN779 : 2012 test results @ 2520 m*/h
Media velocity : 26.4¢m/s

Air Resistance in Pa
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P I I
/ﬂlltlal Ai Init. Eﬂ Eﬂ 0.4 HC @ 4h\ Filter rating / Energy lat m A pm EFN
F7 Media f Resistance 0. 41,u11 @ 450 Pa Pa acc. rating in% @ a4 cm/s
Pa g EN779:20 kWh Initial Disch.
Glass mat \ 130 82.7 194 , F7 \ 1440 65.4 52.1
ManoWave 80 42.9 253 F7 1150 43.3 41.7
Local Synth \ 77 L5, 116 / M6 \ 1543 40.3 119 /)
from poin point of view w ot F7/100 g dust loading.
Air Flow Resistance 0.4 um Efficiency @ 26.4 cm/s
70.0
2 60.0
/ 50.0
V4 *
/ £ 200
=== 5lass mat -E
/ £ 300 Hinitial
== NanoWave E _
/ M Disch.
==ie=Local synthetic 200
/ 10.0
0.0
0 1000 2000 3000 4000 Glass mat NanoWave Local Synth
Flow in m*/h Filter
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AHU Field Testing @ 0.4um Efficiency AHU Field Testing @ AR
80.00% 170
70.00% 150 “/""/A‘QA——‘-A
60.00% 130 -
50.00% S 110
20.00% —m =§=—Nano 90 Nano
30.00% Glass Mat 70 == Glass Mat
90.00% R RSO E G 50
| 0 T T S S - - -
30
10.00%
10
000% T T T T T 1
Initial  2Wks 4wks  6wks  8wks 10 wks -10 “—pitial 2 Wks  4wks  6wks  8wks 10wks 12 wks

IPA discharging method well addressed the real air discharge situation!

Glass Mat AR is much higher than Nanowave®
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Classification . Filter Class G4 M5 M F7 Fa Fa
Colors from 02 2014
ME - = = ME> 35% ME= 559 ME= T0%
Dust loading | Mz =350 g ASHRAE My, =250 g ASHRAE Mz =100 g ASHRAE
P
0 - 600 0 - 650 0 - 200 0 - (1,200) 0 - 1,800 0 - 2000
el
801 - 250 851 - 850 801 - 1,100 1201 - 1,700 1,601 - 2300 2,001 - 3,000
851 - 1,100 951 - 1,250 1,101 - 1,400 1701 - 2200 2,3 - 3,000 3,001 - 4,000
1,10 - 1,350 1251 - 1550 1,401 - 1,700 2201 - 2700 3,001 - 3,700 4001 - 5000
1,351 - 1551 - 1,701 - 270 - 3,701 = 5,001 -
Classihcation /
i M5 MG F7 F& Fa
Colors from 01 2015 | Fiterklasse
Mindest- . . ME> 35% ME= 55% ME> 70%
wirkungsgrad
Staubaufgabe My, =250 g ASHRAE N\ M= =100 g ASHRAE
A+ 0 - 450 0 - 550 0 - /snn \ 0 - 1,000 0 - 1250
A 451 - 600 551 - 650 801 - \950) 1,001 - 1,200 1251 - 1,450
B 801 - 700 BE1 - 200 951 - 1,200 1,201 - 1,500 1,451 - 1,900
1,100 1.201 1,700 1,501 2.000 1501 - 2600
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Drivers for selecting filters I-V

Should purchase price cost be the most importantdriver? What matters for the end-user?

v' Meet standards

v’ Reliable performance

v’ Easy and safe installation &
maintenance

v’ Lowest total-cost

Total Cost HVAC Unit

AL

~

M Filter cost

B Energy Cost
Maintenance cost

B Disposing cost

12/11/2016 H&V Confidential Slide 20
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noWave® Benchmark Data F7 Filters
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® NanoWave®

™ Glass Mat

Data F7 pocket filters with 10 pockets : 592x592x600-630 mm
All data represent official customer test reports from certified labs.
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Average A 5
Rating
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Average
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Benefits of NanoWave® compared to glass I-V

= NanoWave® has got the lowest initial and slowest rising pressure drop
curve. This results in favorable energy consumption.

= NanoWave® offers the highest dust loading capacity of all filter media in
the market, hence offers the longest life-time. This results in increased
service intervals for end-users and less maintenance cost.

= The handling of NanoWave® containing filters is easy for end users and
the most environmental friendly:
— No skinirritation as it is fully synthetic
— No special protection necessary (glassed, gloves, respiratory) as no
fiber shedding is possible
— During disposale it releases energy while other filters will absorb
additional energy

;ﬂ

NanoWave’
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Conclusions

H/

1/5/2016

NanoWave® media is a 100% synthetic product
NanoWave® performs consistently, it has no charge.

NanoWave® media combine increased media surface with
fine fiber synthetics. This resultsin
— Best Energy Rating and Lowest Operating Cost

— Longer Filter Life

— Maintains the filter efficiency over time to have consistent protection
Total-life-cycle cost is more important than initial purchase
price
Sustainability and handling aspects are getting more
important
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Slide 24



F/

Hollingsworth
&Vose

!

Gloria.Geng@hovo.com.ch

l
1“

v

Advanced Materials for a Cleaner World

Hollingsworth & Vose

‘\
-~
‘
\

|.



