American Filtration and Separations
Society Spring Conference 2015

Filtration and Separations in Power

Generation: Unmet Needs and
Advanced Technology Offerings

Charlotte, North Carolina, USA
27-30 April 2015

ISBN: 978-1-5108-0673-3



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2015) by the American Filtration & Separations Society
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the American Filtration & Separations Society
at the address below.

American Filtration Society
7608 Emerson Avenue South
Richfield, MN 55423

Phone: (612) 861-1277
Fax: (612) 861-7959

www.afssociety.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

TRACK 1

Environmental Impact Pushing Innovation: Carbon Capture for Coal Fired Power Generation and

the RoJe Of FIHIAtION ......c..cocooiiiiiiiiiii ettt ettt e a et s bt et e bt et e ebe e bt e s s esbeebee bt eanenee 1
Jonathan Garrick

Evaluations of Advanced Membrane Technologies for Treating Power Plant Wastewater...............c.cocceeenennenenee. 10
Jeffery Preece

A Utility Perspective: Regulatory Overview and Subsequent Implications for Filtration Requirements.................... 16
Ed Healy

Innovative Filters Using Nanomaterials for Removal of Gaseous Pollutants and Particulates.................c...c..cccooee.. 25
Christopher Oldham, Howard Walls, Christina Clark, John McKenna

Filter + Separation Challenges in Biomass Pyrolsis Technologies..............cc.ccocociiiiiininiininiinincceeceeceen 35
Richard Tucker

The Team Gemini Closed-Loop System for Waste and Waste Water Electrical Energy and Thermal

HEAtING/COOLNG ......c..oomiiiiiiiiiiee ettt ettt e a e b e a b e bt es b e bt e st e bt es b e bt eatenbeestesbeeabesbeente bt entenbesabenbeenean 46
Richard Haugner

Separation & Filtration Integration in Biomass Plant Automation ...............c...cocooiiiiiiiniiicee e 58
Nick Masucci

AFS Program and the Gas Turbine Filter Decision Guide ..................ccooiiiiiiiiiiiiieeeee e 68
Ina Parker, Steve Hiner, Eli Ross, Mike Garnett, Andre Boni, Mike Malloy, Geoff Crosby, Tom Kelmartin

AFS Program and the Hot Gas Filter Decision Guide................cccoooiiiiiiiiiiiiiiie e 106
Tom Hart, Steve Feeney, Rich Miller, Eddie Ricketts, Martin Shroter, John McKenna, John Johnson, John
Eleftherakis, Nate White, Pavios Papadopoulos, Mick Chambers, Clint Scoble

Nano-photocatalysis for Reducing NOX EMISSION .............cccoiiiiiiiiiiiiiiieiee e N/A
Wallace Leung

Advanced Zeolite Separation Membranes for CO, Capture Applications ...............ccccoceviniiiiniiniiniinenccneecene 149
Rafael Franca, James Landon, Kunlei Liu

A Novel Three-outlest HYAroCYCIOME ...............cccuiiiiiiiiiiiiiiiiiieee ettt ettt st sbe et st esbeennens 163
Rome-Ming Wu, Chu-Chiao Wang, Jhao-Yi Lin

Mercury and Selenitm COMIOL..............ccoiiiiiiiiiii ettt ettt et et e b e sb e e te s bt e besbeenbesbe e beeneenaeereans 175
Dave Murphy

High Efficiency Submicron Power Generation ..................ccocooiiiiiiiiiiiiiiiiiiiiicicntceccee e 188
Keith Karl

Power Plants & Water Treatment.............cc.cocooiiiiiiiiiiiiiii ettt ettt et b ettt sae et et saeesaeeane e 195
Tom Hart

Application of Conical Basket Centrifuge and Screenbowl Centrifuge in Coal Preparation....................ccccoceeene. N/A
Wallace Leung

TRACK?2

Particulate Air FIItration BasiCs............cocooiiiiiiiiiiii ettt ettt 202
Doug Cooper, Jonathan Hale

Filter Media for Air Filtration — Overview and New Development................ccccooiiiiiiiiiniiniiineecee e 222
Thad Ptak

Influence of Particulate Filtration on the Chemistry Management of Power Boilers.................c..coccoinnnn. 234
Daniel Alessandri

Liquid Filtration EQUIPIMENT ............c.ooiiiiiiiie ettt ettt et e et e s et e e steesneeanseesseeenseesnseeneesneenn 243
Wu Chen, Biplab Mukherjee

Nonwovens in Gas Turbine Air Filtration — Past, Present, Future..........................coocciiiiiiiiiii e, 258
Steve Hiner

Woven Wire Cloth Filter Media for Power Generation Applications — Complex Simplicity..............cccoceriniininen. 274

Mark Willingham

Woven Wire Meshes — Determination of the Real Opening and Permeability based on Mathematical

FOFIULA ..ottt et sttt e b e st et b e s h e e be b sheea e et sreen 281
Markus Knefel



Natural Gas Fuel Cleanliness to protect Gas Turbine Power Generation Equipment ......................coccevviiniinnnnnnn. 294
Prashant Kulkarni, Shagufta Patel, David Burns

Enhancing Hg MATS Compliance by Optimizing ACI and Fabric Filter Operation ..............c..cc.coccooinvininnnninnen. 308
Richard Miller, Connie Senior, Jean Bustard

Filtration and Separations in Power Generation - Unmet Needs and Advanced Technology Offerings.................... 318
Clint Scoble

Combustible (Coal) Dust, What You Need to Know and What You can Do ..................cccoooviiiiiiiiiecieciececeeee e 329
Niels Pedersen

Next Generation Wet Electrostatic Precipitators..............coocoiiiiiiiiiiiiiiiic et 352
Hardik Shah

Effective Performance Testing of Dynamic Self Cleaning Filtration Systems for Power Generation

BN 1] 0 e N1 1 LRSS 362
Bob Burkhead

Remediation of Mercury in Coal Fired Power Generation ...............c..ccccoooiiviiiiiiiniiiiiniinineicneeesieere e 375
Hal Alper

The Health Impact of PM 2.5 and the Filtration Industry’s Response — New Test Requirements and

INEW PROQUCES ...ttt ettt b st b b bt e b e atesa e s at e e eatesbesueeaeeaeeanesueens 382
Andre Boni

Hot Gas Particulate Filter - InSitu Cleaning.................coooiiiiiiiiiiiiieee ettt st e ee e e e snaeenaee s 395
Richard Nixdorf

Membranes for Technologies for Reuse in the Power INdustry...........cc.cocoviiiiiiniiiiiiniicceceeceseee e 402
Peter Cartwright

Zero Liquid Discharge 500 m3/hr. India Steel Plant Using Tubular Membrane System............c..cocceveneenininncnen. 416
Doug Frick

Forward Osmosis Applications for the Power INAUSEIY ............ccociiiiiiiiiiiiiee e 434

William Harvey
A New Economical Approach in Pre-filtration for Protection of Spiral Wound Membranes and Ion
EXCRANEE BOUS ......coeiiiiieieie ettt ettt et et e et e st e et e e e et e et e e e ae e e bt e et e et e e et e e beeen s e e enteenneeeneeenteeeaeeenteenneenn 446

Stefan Strasser
A New Test Protocol to Qualify the Behaviour of Industrial Filter Cartridges in a High Temperature

Vincent Edery

Development of High Strength Radial HEPA Filters for Use in Nuclear................ccoccoooiiiiiiiiiiicceeeen 484
Joe Parham, Jim Kriskovich, Joe Parham, Anthony Frost

Influence of Particle Properties on Cake Resistance and Compressibility: Application on Uranium

Oxalate for NUCIEAr INAUSEIY ...........cccoiiiiiiieiee ettt e et e et e st e et e e seeenteesnteenseesseeenseesnseeseesneens 503
Damien Bourcier, J. P. Feraud, D. Colson, D. Ode, F. Puel

Nuclear Containment Air Filtration SYSteIS............ccccooiiiiiiiiiiiiiiieeee ettt N/A
Denny Singleton

TRACK 3

Theoretical & Applied Science and Design — CoaleSCENCE ...............coeeiiiriiiiiiiiiiiniiieeeeeeeee e N/A
Saru Dawar

A Mechanistic Model of Coalescing Filter Media .............c..ooooiiiiiiiiiiiiiiiieeeetee et 518
Yalong Li, George G. Chase

Performance of Elastic Electrospun Fiber IMAts ...............coociiiiiiiiiiiiii ettt st 530
Xu Zhang, G. G. Chase

Effect of Temperature and Oil on Crankcase Ventilation Products ...................coooooiniiiiiiniiiineeeeee e, N/A
Dan Potratz

Advanced Methods to Meet Needs of Filter Media Simulation for Power Generation Applications ......................... 541
Martin Lehmann, Johannes Weber, Alexander Kilian, Gunnar-Marcel Klein

Water Entry Pressure for Heterogeneous Superhydrophobic Fibrous Materials.................coccooeiiniiiinnninniinene 558
Hooman Tafreshi, Thomas M. Bucher, Mana M. Amrei

Effect of the Thermal Treatment on the Biodurability Study of Alumina Ceramic Nanofibers................................ 570
George Chase, Hyeon Ung Shin, Aleksandr Stefaniak, Nenad Stojilovic

Gas Turbine Output Degradation and How Filtration can Help................coccoiiiiiiiinii e 582
Kent Mertz

Modeling Fluid Penetration in Fibrous Media with Hetergenous Wettabilities..................ccoccoviiniiiniiniiiniineee 591

Hooman Tafreshi, Thomas M. Bucher



Simulating Filter Cake Formation at Different Resolutions ..................c.cccoooiiiiiiiiiiieeee e 604
Cornelia Kronsbein, Jurgen Becker, Liping Cheng, Andreas Wiegmann

Analysis of the Folding Effects on the Performance of Pleated Filters...................cccoooiiiiiiiiiiiiiieeee e 616
Juergen Becker, Liping Cheng, Ralf Kirsch, Cornelia Kronsbein, Andreas Wiegmann

A Model for Transient Cross Flow Filtration in a Narrow Rectangular Domain ..............c...cccoconinviiinnnnnnnn. 630
Christopher Cox, Nicos Andreas, Toru Kato, Masaaki Tamura

Effect of Relative Humidity and Particle Properties on Filter Loading by Sub-micrometer Aerosols....................... 644
Qisheng Ou, Allan Ouyang, David Y. H. Pui

Unsteady Particle Loading Behavior of Filter Media ................coocooiiiiiiiiiiiiiicee e 651
Qiang Wang, Da-Ren Chen

Effect of Dust Loading Rate on Flat Filter Medium Performance ..................ccccoooiiiiniiiiineeeeeee e 657

Da-Ren Chen, Qiang Wang
Author Index





