
VTT TECHNICAL RESEARCH CENTRE OF FINLAND LTD

VTT Technical Research
Centre of Finland Ltd

Air filtration meeting
GE Florence Learning Center
11.4.2016

Tapio Kalliohaka



226/04/2016 2

Contents of the presentation

VTT presentation
VTT Clean air solution team research activities
Filtration test for hydrophobic properties of static
air filter
Theory of the residual particle method



326/04/2016 3

VTT Technical Research Centre of
Finland Ltd

Net turnover and other operating
income 272 M€ for VTT Group in 2015
(VTT Group’s turnover 185 M€ in 2015)

Personnel 2,470
(VTT Group 31.12.2015 )

Unique research and testing
infrastructure

Wide national and international
cooperation network

We use
4 million

hours
of brainpower a
year to develop

new technological
solutions

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

36%
of Finnish

innovations
include VTT

expertise

TOP 2
VTT is second

most active
patenting

organisation in
Finland (2014)
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VTT

VTT’s status as performer of R&D work
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Finland is a land of scientists and engineers

Note: Figures are
from 2013
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VTT Expert services Ltd
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VTT Clean Air Solutions

Active research areas
Fine particle exposure control
Electrical air filtration technologies
IAQ and building protection
Automotive cabin air filtration
Power plant combustion air filtration
Clean production systems
CBRN protection
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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…

Supply duct
(to be connected to the

ventilation system)
Material samples

High speed fan

Flow measurement
& control
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Activities in standardization and development
work with new measuring methods.
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Field test methods
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Electret filters
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Filtration test for hydrophobic
properties of static air filter
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Background for the hydrophobicity measuring system

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



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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Fixing of the filter to the test rig



Topas test dust feeder for
filter loading with
ASHRAE test dust

Instruments for measuring
temperature, humidity, dP,
mass flow etc.



Fixture for attaching
cardridge filters

Ducts for cardridge filter
measurements
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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
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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
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Theory of the residual particle
method
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Basics of the residual-particle technique

ms
ms

- salt concentration c0
- droplet diameter D0

- density of the salt particle p
- particle size dp

dp

D0

water evaporationsalt
water

droplet

residual
salt

particle
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Basic principle of the residual technique

Measurement result:
Fractional efficiency for

residual particles

Calculated result:
Fractional efficiency for

water droplets

Conversion factor,
depends of the salt
content of the water
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Life time of a water droplet
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Equilibrium droplet size in humid air


