
[image: image1.png](R

ETN



 
Minutes of Air Filtration Meeting

22-23 January 2019, ETN office, Brussels, BE
ETN Attendees:
	Scott Taylor
	AAF


	Paul Jackson
	AAF

	Cedric Vallet
	Ahlstrom Munksjö

	Christian Muller
	Braden Europe B.V.

	Daniel Iggander
	Camfil

	Wim Van Gelder
	Donaldson

	Peter Hall
	E.ON

	Olaf Brekke
	Equinor

	Andrew Thomson
	EMW

	Ugo Simeoni
	ETN

	Gianluca Arcangelis
	Faist

	Matthias Eber

	Fiatec

	Patrick Weber
	Freudenberg

	Alexandra Lazarevic
	Mann+Hummel


	Diarmaid Dolan
	Masaood John Brown International 

	Marcel Van Zijp
	Shell Global Solutions

	Martin Oestemar
	Siemens

	Dominique Orhon
	Total

	Timon Huber
	W.L. Gore & Associates


1. Introduction and review of the actions agreed in the meeting on 25-26 September 2018
U. Simeoni presented the objectives of the meeting and went through the agenda. It was reviewed the list of actions agreed during the meeting that took place on 25-26 September 2018. The outcomes of the actions were presented during the meeting. G. Arcangelis stated that Faist will perform the tests during the summer of 2019.

2. Outcomes from the sub-group “test equipment and test rig” 
D. Iggander reported on the outcomes of the discussions that took place in the subgroup. He stated that not enough tests were done in order clear up all the open points discussed in September. 

M. Eber asked if the design of the salt generator could be shared within the group. D. Iggander answered that Camfil and AAF have worked together on it and it could be shared within the group.

It was agreed that the subgroup should continue discussing the open points in the teleconferences. 

3. Test activities at Camfil’s lab
D. Iggander presented the results of the tests carried out at Camfil’s. Two tests methodology were used:

1) First test methodology 

a. 1.60 min water spray

b. 2.2h low r.H

c. 3.2h high r.H

d. 4.2h low r.H

e. 5.60 min water spray

f. 6. Continous high/low cycling throughout the night. 
2) Second test methodology 

a. 1.3h min water spray

b. 2.Dry cycle

c. 3.When r.H <40% start 1h low r.H.

d. 4.2h high r.H

e. 5.Dry cycle

f. 6.When r.H <40% start 1h low r.H.

g. 7.Repeat 1-7 until leakage
Further details may be found on the presentation “Test activities at Camfil’s lab” available on the ETN Air Filtration WG webpage.

D. Iggander highlighted that both filters in the two tests started to leak at roughly the same dP (150Pa increase vs. 140Pa increase during high R.H.), the runtime are similar for the two tests (250h the old one vs. 217h the new one) and the behaviour of the filters appeared similar as the leakage occurred over the entire filter area at the same time and not just in one spot. He mentioned that the leakage was detected visually.

D. Iggander stated that the runtime of the test (about 10 days) would properly allow an operator to understand the difference between a bad and a good filter. However, the test has to be run continuously without breaks otherwise the dP wouldn’t increase steadily. He also stated that the water volume change during the test shows that salt concentration isn’t the most affecting characteristic of the breach of the filter. The main concern is the generation and measurement of the water droplets. A. Lazarevic suggested to use the Laser Droplet Anemometry technology to measure the water droplets. 
4. Test activities at Fiatec’s lab

M. Eber reported the results of the tests for water penetration through a bag filter at different air temperatures. The presentation may be found on the ETN Air Filtration webpage.
The tests were run in a temperature range between 10˚C and 40˚C. The results show that at 40˚C the temperature was pouring after 6 to 8 minutes while it took longer for the water to penetrate at lower temperature. The reason lies in the dynamic viscosity and surface tension on the filter at different temperature.

M. Eber presented the design of the mixing orifice manufactured by Fiatec, which would allow a better simulation of the dust distribution. The dust distribution was simulated with software but no simulations were done with filters. The results can change based on the filters installed in the test rig. 

5. Test activities at AAF’s lab

P. Jackson presented the results of the tests carried out at AAF with the following parameters:
· LWC challenge: 1.732g/m3 @ 10-20μm mean droplet size

· Ultrafine salt challenge: 6x Laskin nozzle delivery system

· Air flow rate: 4250m3/h, 6000m3/h, 8000m3/h

· Relative Humidity: controlled cycle <40% - >95%

Details of the tests may be found on the slides available on the ETN Air Filtration webpage.

P. Jackson highlighted that in the test #2 two failures modes were identified: gasket integrity (water bypass) and media integrity (water penetration). 

C. Muller asked whether the tests had to be performed on the entire system. D. Iggander said that it was agreed in previous meetings to first test the single elements and after the entire system.

S. Taylor proposed to carry out a deluge test when there is a water droplet challenge. 
He agreed also to specify the nozzle quantity, the water flow per nozzle and the dispersion patter of the three different air flows. 
W. Van Gelder stated that Donaldson has performed some deluge tests on various types of filters and he can share the results within the group.
S. Taylor proposed to perform video of water penetration and to perform flat sheet testing on effect of increasing salt concentration.
Action: W. Van Gelder to share the results of the Donaldson’s deluge tests. 

Action: AAF to perform video of water penetration.

Action: AAF to perform flat sheet testing on effect of increasing salt concentration. 

6. Soot Test at Mann+Hummel

A. Lazarevic presented the results of the soot test done by Mann+Hummel. She highlighted that the test was developed for the automotive sector but it could be adopted also for the power generation. Details of the test may be found in the presentation shared on the ETN Air Filtration website.
O. Brekke asked if the procedure was drafted according to any existing standard. A. Lazarevic said that they are working on the development of a standard. She also suggested reviewing the conditions of the power generation’s sector in order to propose a methodology for soot and media tests.
Action: A. Lazarevic to propose a methodology for soot and media tests for the power generation sector. 
7. Review of the revised procedure
S. Taylor presented the 4th draft of the revised procedure, explaining that the focus has been on the methodology.

With regards to the “primary weighing of the test object”, it was agreed that the test object could be installed in the rig to come up to temperature for 1 hr minimum, if the temperature of the room is significantly different. 
With regards to the primary water droplet challenge, S. Taylor suggested to carry out a deluge test in order to:

1. Understand the behaviour of the filter with clean water.

2. Get an indication of dp stability.

It was agreed to turn on the SFP and the salt generator for the entirety of the test and to load the salt for one hour.
With regards to the salt and water deluge challenge, it was agreed that the RH should ramp up from 40% +0/-10% to >95% is to be 15 minutes, with a linear RH increase over this duration.    
With regards to the RH cycles, it was agreed that the RH should ramp down from >95% to 40% +0/-10% is to be 30 minutes, with a linear RH decrease over this duration.    
Action: Subgroup to investigate ramp up/down time.
Action: S. Taylor to update the draft methodology including what has been agreed.

It was discussed whether Camfil should run other tests using the old procedure or the new one. It was agreed that the new procedure is more challenging and therefore other tests should be carried out with this procedure but with 1hour and 15min of high RH and 2 hours of low RH and doubling the salt concentration. This would more likely reproduce the failure mechanism.
Action: D. Iggander to run other tests with the new test procedure.

S. Taylor suggested to investigate on the final filter and the vane separator with an E12 filter downstream and an F filter upstream. 

Action: AAF to add an upstream HEPA filter E12 to the test procedure.

It was discussed the nozzle characteristics. The participants agreed that it’s not possible to specify one brand, however it was agreed that tit should be an internal mixing atomizer. The sub-group will further discuss the details during the next teleconference. 

8. Next meeting and teleconference
It was agreed that the next meeting should be held in Brussels either on 9-10 April or on 14-15 May 2019. U. Simeoni will send a doodle with the proposed dates. 

It was agreed to set up a teleconference of the core-team in the mid of February.

Action: U. Simeoni to send a doodle for the next meeting.
Action: U. Simeoni to set up a teleconference of the core-team.
Annex I: Action list
	Action Owner
	Description
	Deadline date

	W. Van Gelder
	to share the results of the Donaldson’s deluge tests. 
	1 March 2019

	AAF
	to perform video of water penetration.
	April 2019

	AAF
	to perform flat sheet testing on effect of increasing salt concentration. 
	April 2019

	A. Lazarevic
	to propose a methodology for soot and media tests for the power generation sector. 
	April 2019

	Subgroup
	to investigate ramp up/down time.
	April 2019

	S. Taylor
	to update the draft methodology including what has been agreed.
	31 January 2019

	D. Iggander
	to run other tests with the new test procedure.
	April 2019

	AAF
	to add an upstream HEPA filter E12 to the test procedure.
	April 2019

	U. Simeoni
	to send a doodle for the next meeting.
	8 February 2019

	U. Simeoni
	to set up a teleconference of the core-team.
	8 February 2019


