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VTT Technical Research Centre of

Finland Ltd

= A leading R&D organisation
In Nordic countries

= \We provide expert services
for our domestic and
International customers
and partners, both in
private and public sectors

Net turnover and other operating

income 272 M€ for VTT Group in 2015
(VTT Group’s turnover 185 M€ in 2015)

Unique research and testing
infrastructure

TOP 2

VTT is second
most active
patenting

organisation in 36%

Finland (2014) AR e

innovations
include VTT
expertise

Personnel 2,470
(VTT Group 31.12.2015)

Wide national and international
cooperation network
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VTT's status as performer of R&D work

BASIC RESEARCH UNIVERSITIES

APPLIED RESEARCH VTT
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Finland Is a land of scientists and engineers

Note: Figures are
from 2013
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Scientists and Engineers per Million People

Size of circle reflects the relative amount of annual R&D spending by the indicated country
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VTT Expert services Ltd

Testing of air filters
=l

CONTACT US

We determine the performance of general ventilation air filters according to the

‘ European standard EN 779:2012. The most essential characteristics measured are H Jalkanen Tero
. 5 . . Product M
| pressure drop, particle efficiency, arrestance and test dust holding capacity. Weare one [ [3557201
' of the most experienced laboratories in the world. Our clients are the world leaders in ! TeroJalkanen@vrt.fi
the field of air filters. N i
EUROVENT CERTITA CERTIFICATION and DIN CERTCO are agreed our laboratory to carry out the tests in accordance = CUSTOMER SERVICE i B
with their certification schemes regarding the air filters. . i
l Email info@wtt.fi
. Tel. +358 20 722 7070
Accredited test method (FINAS T001) = Fax iz s

= EN 779:2012 Particulate air filters for general ventilation - Determination of the filtration performance.
Opening hours 9:00 - 11:00 and

12:00 - 15:00, GMT +2 time zone
Read more about our accreditation scope.

=
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www.finas.fi

Typical Building Services products tested

Ventilation and air conditioning products

Heat pumps
Plumbing products

Plastic pipes
Small wastewater treatment plants




VTT Clean Air Solutions

= Active research areas
= Fine particle exposure control
= Electrical air filtration technologies
* |JAQ and building protection
= Automotive cabin air filtration
= Power plant combustion air filtration
» Clean production systems
= CBRN protection

26/04/2016




Gas turbine inlet air filter
performance evaluation

= Filter performance evaluation on site
* in land, on shore and off-shore
» Tailored laboratory tests
= Special expertise on wet condition evaluation
= Chemical analysis of penetrated particles
» Filter material and filter development
= Mechanical fiber filters
= Electrical filtration systems
= References

GE Energy Products France SNC ¢ Solar
Turbines Inc « Donaldson ¢ AAF « Camfil ¢
W.L.GORE & Associates GmbH ¢ Northern
Technical L.L.C. « Eagle Filters « Ahlstrom Oy...

eeeeeeeeeeee

ooooo oy | {4

/
\

~

e i

L ST
WEEATLE i
WieSan B ] g SRR

W s o -f*

Composition of Helsinki PMzs urban air particles
Qjanen et. al. 1998
20%

1‘ il : 7 . < L AN s
1-._. T e -.I": : .-
1 Unknown
; 37 8%
1 - - ! !r“ ._‘
o o C — B Black carbon lAmmt:nium
SRR 19% 9%
TR
EIOrganicJ = Nitrate
carbon 149,

19 % .
@ Sea-salt B Soil
3% 8%

O Sulphate




Activities In standardization and development VT
work with new measuring methods.

TR 531
Approved 2002-10

N

RDTEST Rep)

NT VVS 117

nordtest method

Approved 1997-11

Field Test Method for the

1(6)
Measurement of Filter Efficiency
ELECTRET FILTERS: UDC 697.94
DETERMINATION OF THE ELECTROSTATIC 2 S e
ENHANCEMENT FACTOR OF FILTER MEDIA Matti Lehtimaki
. _ : Aimo Taipale
Key words: Air filter, electret filter, electrostatically charged filter, test method
o‘)l-lr © e
Primai N
CONTENTS 1 SCOPE cht beam l
1 Scope 1 This Nordtest method is intended to be used in the testing Light __IH.--’f ;u_q_"_‘—h— —_h___:__h__.:-q' IR S - Light
. o of fibrous filter materials, The purpose of the test is to deter- source Nl | — g TTEA-RT RS detector
2 Field of application 1 -y : e LY~ . / S
mine whether the efficiency of a filter material is dependent Detection _/ )
3 References 1 on the electrostatic removal mechanism and to provide ol B
4 Definitions 2 quantitative information about the importance of the electro- ﬂ I]E":.t pulﬁes
< static removal mechanism. v
5 Sampling 2 :
) ) Sample air flow
6 Method of test 3 LA Min T80
2 FIELD OF APPLICATION
000
The method is primarily intended to be used in the testing of
filter materials used in general ventilation filters. The method
can be applied to any fibrous filter material which is known | -+
or suspected to be made of electrostatically charged fibers. E 1000 =
o L
I
3 ///J
i
T 100
10
01 1 10
Particle size [pm)
Published by Nordtest Phone: + 358 § 455 4600 Fax: + 358 0 455 4272
Teknikantie 12 E-mail: nordtest@nordtest.ong Intermnet: wanw. nordtest.org

FIN-02150 Espoc
Finland



Field test methods

RDTEST Metlll:

NT VVS 128
Approved 2001-11

VENTILATIONS FILTERS:
FIELD TEST OF EFFICIENCY

17

UDC 607.04

Key words: Air filter, efficiency, penetration, filter testing, in sifu testing,

test method

CONTENTS

1 Scope

2 Field of Application
3 Referances

4 Definitions

5 Sampling

6 Method of Test

A A = =

1 SCOPE

This Mordiest method is intended to be used in testing
ventilation filters in their normal operating conditions. The
purpese of the test is o determing if the fractional efficiency
of the filter(s) differs significantly from that expected from the
labaratory tasts.

2 FIELD OF APPLICATION

The method is primarily intended fo be used in the tasting of
fittars used in genaral ventilation systems. The methad can
also be applied to any filter which is used in comparable
conditions.

3 REFERENCES

1. ASHRAE 52.2:1000. Method of Testing General
Ventilation Air Cleaning Devices for Removal Efficiency
by Paricle Size. The American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc. 1980,

2. EN 7791903, Particulate air filters for ganeral ventilation
— PReguirements, testing, marking. CEN European
Commiites for Standardization, Brussels 1983,

3. EUROVENT 4/0. Method of Testing Air Filters Used in
General Ventilation for Determination of Fractional
Efficiency. Eurovent 1907.

4. EBurovent 4/10-1996. In Situ Determination of Fractional
Efficiency of General Ventilation Filiers. Eurovent 1096,

4 DEFINITIONS
Aarosol

An assembly of liguid or solid particles suspended in a
gaseous medium long enough to enable cbservation or
measuremeant.

Aarasal particls
A small discraie object suspended in gasecus media.

Farticle size

For spherical particles the size of a panticle is defined as the
diametar of the spherical object. Whan using optical particle
counter the equivalent PSL (polystyrene latex) particle size
is used. This is the particle size indicated by the paricle
counter calibrated with monodispersed PSL particles.

Aorodynamic particle size is an equivalent paricle size
defined as a diameter of a unit density sphere having the
same aerodynamic properiies as the parficle in guastion.
Agrodynamic particle size is used e.g. when measuring the
particle size distribution with a cascade impactor.

Particle concentration

The number of particles in a specified volume of air. Particle
number concentration is defined as the number of pariicles
in a unit volume of air. Number concentration is typically
used e.g. when making measuremenis with an optical
particle counter.

Particle mass concentration is defined as the particle mass
in unit volume of air. Mass concentration is normally used
whan measuring pariicle concentration with filter sample or
gravimetric method.

Particle size distibution

A relationship expressing the quantity of a particle property
{number or mass) associated with particles in a given size
range. An optical particle size analyzer is typically used to
measure particls number size distribution while a cascade
impactor is used when particle mass size distribution is to be
measured.

Published by Nordtast

FIN-02150 Espoo

Phonie:+ 358 9 455 4600
Taknifkantie 12 Fax: +3589 4554272
E-mail: nordiest @ nordiest.org

ISSN: 02837226
Projact: 1474-09

Fintand Internat: www.nondtest .org

Guideline for Field Testing of General Ventilation Filtration
Devices and Systems for Removal Efficiency In-Situ by
Particle Size and Resistance to Airflow

ASHRAE GPC 26

Draft 2, January 2006

Based on working draft 1.4 dated October 25, 2005
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Electret filters 24

Investigation of Mechanisms and Operating
Environments that Impact the Filtration
Efficiency of Charged Air Filtration Media

(1189-RP)

Phase |l Report
DRAFT

Submitted to:  American Society of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc. (ASHRAE)

WTT TECHMICAL RESEARCH CENTRE OF FIMLAND WT
Ry Sl AR




Filtration test for hydrophobic
properties of static air filter



Background for the hydrophobicity measuring system

= Development of the system started at the
end the year 2009 by Dr. Matti Lehtimaki.

= At the first phase the system was build for
static air filters and first filters were
measured.

= At the second phase ducting for cartridge
filters were build

= System Is further developed to be more
automated

26/04/2016




Main components of the system 1

Fans and frequency
converters

Airflow is kept
constant by
measuring orifice
pressure with
pressure
transmitter and
controlling the
frequency converter




Main components of the system 2

Cooling coil for 2m3/s ariflow
and steam generator




Main components of the system 3

—Salt water
container, pump and
mass flow controller
for the salt water
flow control

ELPI device with
vacuum pump and
sampling valve
control system—
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W ELPI 1 INSTRUMENT DESCRIPTION
[ 1
Corona v
charger g HUE':‘E;“F &] wunic
r— HV & Controls &
Power source LCD display
Impactor I___n: b I Intermai F'C Serial port
= e
J (Frassura gauge;
External PCllaptop
<@m Vacuum pump ELPI software

The ELPI (Electrical Low Pressure Impactor) is a real-time paricle size
spectrometer designed at the Tampere UnweFSIty of Technology for real-time
monitoring of aerosol particle size distribution’. The ELPI measures airborne
particle size distribution in the size range 0.03 - 10 um with 12 channels. The
principle is based on charging, inertial classification, and electrical detection of the
aerosol particles. The instrument consists primarily of a corona charger, low
pressure cascade impactor and multi-channel electrometer.
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Fixing of the filter to the test rig

26/04/2016 18
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Instruments for measuring

temperature, humidity, dP,
mass flow etc.

Topas test dust feeder for
filter loading with
ASHRAE test dust —
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Fixture for attaching
cardridge filters

Ducts for cardridge filter
measurements




Advantages of the method

Number of spraying cycles and loading phases are suffcient to prove filter
behaviour in harsh conditions

Water leakages in the filter frame structure and in the gasket will be
noticed

Frame and gasket leakage is not shown in the filtration efficiency
measurement

Salt traces in the dried downstrean duct gives a good visual sign of the
leak amount and type

Collected water amount in the downstream side is the most important
result of the test

21
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Disadvantages of the method

Leaking water which penetrates the filter media forms big droplets and the
droplets falls down in the bottom of the downstream duct
Therefore the water leakage of the filter is not seen in the filtration

efficiency measurement
Flooding of the filter is possible, this means the water is collected in the

filter and finally it blocks the airflow.
Test requires lot of work and working days

22



Theory of the residual particle
method
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Basics of the residual-particle technique vIr

d
. p
salt water evaporation _
water | > residual
salt
droplet particle
- salt concentration ¢, - density of the salt particle p,

- droplet diameter D, - particle size d,

24



Basic principle of the residual technique

Efficiency (%)
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Life time of a water droplet
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Equilibrium droplet size in humid air
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