
Filters and Media 
Route Map and Summary 

Gas Turbine Air Treatment Decision Guide



Media options

ÅNon woven 

ÅWoven glass

ÅMembranes

ÅCeramic

Åmetallic



I.  Fiber and Media Choices

Subject Slide 
Contributor

Relevant decision

Overview of Media 
Options

McIlvaine What factors should be considered in selecting the
filter media?

EfficiencyLevels Mcilvaine Whatare EPA, HEPA and ULPA filters?

Efficiency Levels Gore What are the differencesbetween high and very high 
efficiency filters? (2 slides)

Air Filter Standards Freudenberg What arethe EN779, Ashrae and ISO standards 
applicable to air intake filters? (2 slides)

Media Selection Hollingsworth 
& Vose

What factors should be considered in selecting the
filter media? (6 slides)

Combovs 
Synthetic or Glass

Midwesco How does the performanceof a synthetic/glass 
combo filter compare to other media?

Expanded Metal & 
Plastic

Dexmet How can expanded metal and plastic mediabe used in 
gas turbine applications?

Nanofibers Lydall What are the benefits of nanofibers?



Overview of Filter Media Options   

Two primary types of media are available:
ÅSynthetic, typically with coarser fibers 

Å 3.0 to 4.0 µm diameter

ÅGlass, typically extruded to a smaller fiber diameter
Å 1.0 to 1.3 µm diameter
Å Higher dust holding capacity
Å Stiffer fibers, able to resist higher pressure drops and last longer

Fiber selection criteria:
ÅEfficiency rating
ÅFiber size, diameter
ÅIf synthetic, which resins

Synthetic Media

Glass Media



Three Levels of High Efficiency

The three common types of high efficiency filters are EPA, HEPA, and ULPA, defined as 
follows:

ÅEPA filters have a minimum efficiency of 85% for removal of 0.3 µm diameter or 
larger particles 

ÅHEPA (High Efficiency Particulate Air) filters have a minimum efficiency of 99.97% for 
removal of 0.3 µm diameter or larger particles 

ÅULPA (Ultra Low Penetration Air) filters have a minimum efficiency of 99.9995% for 
removal of 0.12µm diameter or larger particles 



Differences Between High and Very High Efficiency Filters (Gore)



Make Sure to Use Relevant HEPA Rating (Gore) 



8Footer

Air Filtration Standards ( Freudenberg) 

Dr. H. Manstein- 21.05.2015

.
EN779: 2012 supersedes 2002.

Europe use  EN779 (Fine filters) & EN1822 (EPA)

North America: Ashrae 52:2 (MERV) & DOP

Rest of the World is a mixture of both standards.

Japan: JIC

New ISO test protocol dedicated to rotating equipment is a  worldwide standard. (Different 
to old EN779 which was based on HVAC filter testing). 



9Footer

Air Filtration Standards (Freudenberg) 
ISO / FDIS 29461 -1:2011 (E) ISO/TC 142/SC WG9

Air intake filter systems for rotary machinery 

Dr. H. Manstein- 21.05.2015

.

Ç Part 1: Test method and classification for static filter elements. (Introduction of  a discharge test 

,minimum 04.um percentages & higher final differential pressure  limits).

Ç Part 2: Test method and classification for cleanable (Pulse Jet) filter systems

(draft being reviewed)

Ç Part 3: Integrity testing (environmental conditions, mechanical strength).

Ç Part 4: In-Situ testing ςreal operating performance.

Ç Part 5: Marine and Off-shore - (draft being compiled)

Ç Part 6: Cartridge testing method  for individual cartridges. (draft being compiled)  



Media Selection = f(Filter System, Element type)
(Hollingsworth & Vose)

GT Filter System

Static

Pre-Filter

Pleated Panel

Pocket filter

Fine Filter

Pocket filter

Glass mat

Synthetic

V-type filter

Glass paper

Synthetic

Composite

Final Filter

V-type filter

Glass paper

Composite

Cylindrical / 
Conical element

Cellulose

Glass paper

Composite

Pulse

Cylindrical / Conical 
element

Cellulose

Cellulose glass/ 
synthetic

Composite

Factors 
Influencing 
Selection

Turbine 
Location

Test Standard

Turbine 
Regime and 

Type



Test Standard to be Considered
(Hollingsworth & Vose)

ÅMechanical vs Charged Media
ÅThere are major differences in the test ςand classification systems 

of standards and their revision
ÅASHRAE 52.2 : 2007 or 2015, Appendix J

ÅDischarging is not mandatory and has no effect on classification

ÅEN779 : 2002 or 2012

Å2002: discharged value is reported but has no effect on classification

Å2012: discharging is mandatory for F7 ςF9 and influences classification



HVAC ςDischarge Impact of Charged Media 
(Hollingsworth & Vose)

ASHRAE 52.2 
App J

EN779:2012

Initial 
Frac Eff.



Discharge Characteristic of MechanicalMedia
Wet laid glass and NanoWave®

(Hollingsworth & Vose)



Evolution of Filter Performance
(Hollingsworth & Vose)

Rapid Loss of 0.4µm Efficiency Increased Air Resistancein 2 weeks

IPA Discharged 
Efficiency

Á Charged media can rapidly lose all 
performance

Á IPA discharge simulates real life

Á Charged synthetic media quickly increases air 
resistance

Á High air resistance and energy usage

MERV12 Filter Field Testing
0.4µm Efficiency 

MERV12 Filter Field Testing
Air Resistance in Pa

24



H&V Media Selection for GT
(Hollingsworth & Vose)

Cellulose

Cellulose 
Synthetic / 

Glass

Cellulose 
composite

Glass 
media

Glass 
Composite 

Media

Synthetic

NanoWave®

Pleated 

media

H&V

Pocket 

Media



Polymer Group Gas Turbine Media
9ǾŜǊƛǎǘϰ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ ŦƛƭǘǊŀǘƛƻƴ ƳŜŘƛŀ 

outperforms traditional mechanical and synthetic composite media

meets all demands put forward by gas turbine manufacturers

×Nanofiber-based technology

×Enhanced Efficiency

ÅEverist media provides a higher initial efficiency and the same mechanical efficiency 
as glass, while providing the same initial efficiency and a higher discharge efficiency 
vs. synthetics

×Low Pressure Drops

ÅThe nanofiber-based technology in Everist media provides half the pressure drop of 
glass media and is similar to electrostatically-charged synthetics. 

×Excellent Dirt Holding Capacity

ÅPGI's Everist media doubles the dirt holding capacity of synthetic composites and 
has a similar capacity to glass

×Best-in-Class Processing

ÅEverist media pleats on both rotary and blade pleaters and can be sonically welded

×High Durability and Sustainability

ÅThis new technology is both more durable than glass and greener than traditional 
media



TurboWebTM Filter Compared to Other Media (Midwesco)

TurboWebTM is a 3 layer ultra-high efficiency media.
Å Layer 1: Proprietary high efficiency laminate
Å Layer 2:  Special treatment to resist moisture and salt from entering the media
Å Layer 3:  100% synthetic



Nanofibers (Lydall)



Lydall Gas Turbine Filter Media Simplified 
Decision Matrix

Solution Technology

Filtration 
Efficiency

Cleaning 
Mode

Filtration 
Mechanism

Water 
Resistance

Oil 
ManagementMERV 11-15 

F6-F8
MERV 16

F9
E10 E12 Pulse Static Mech. Charged

Arioso Composites Membrane Composites + + + + + + +++ +++

LydAirMG ASHRAE MicroGlass + + + + + +

LydAir MG HEPA MicroGlass + + + + ++ ++

LydAirSC Synthetic Composite + + + + + + ++

LydAir MB Meltblown + + + + + ++

Note: Lydall Lamination Technologies and multiple Functional Support Layers are available for use with all product families.



Gas Turbine Air Inlet Filtration: Membrane Composite Considerations

Mechanical Filtration Efficiency
Tests at design velocity to prove E10 to E12 performance

Designs for Pulse or Static Operation
Pulse testing to validate durability and dust release

Oil & Hydrocarbon Management
Oil loading to simulate oily/hydrocarbon environments

Filter Life
Depth loading membranes, versus surface loading

E12E11



Decision Route ςFibers and Media

Webinars (Protected)Date Recording Title

February 5, 

2015

Gas Turbine Regulatory 

Drivers 120 minutes

May 15, 

2014

Gas Intake Filters: 

HEPA or Medium 

Efficiency

101 minutes

InterWebViewsTM (Free)
Date Topic

Intelligence System Key WordsSearch 
Category

Key Words

By Product Air Filter
Air Intake House

By Company Dexmet, Hollingsworth & 
Vose, Lydall, Midwesco

By Topic Efficiency



Filter Choices



II.  Filter Choices #1 - Performance
Subject Slide 

Contributor
Relevant decision

Performance Criteria

PressureLosses Southwest What filter designs provide acceptable pressure 
losses?

Problems with 
Particulates 

Mcilvaine Howcan air inlet systems be designed toaddress 
corrosion, erosion or fouling issues?

Problems with 
Particulates

Clarcor How can air inlet systems address fouling?  (4 slides)

Problems with 
Moisture

Nederman How shoulda filter house be designed to address 
moisture issues?

Problems with 
Moisture

Freudenberg How can air inletsystems be designed to address 
moisture issues? (3 slides)

Options for Snow 
and Ice

GE What options are most effective in dealing with snow 
and ice?



High Efficiency Filter Pressure Losses (Southwest)

ÅIn order to achieve the high filtration efficiency, the flow through the filter fiber is 
highly restricted which creates a high pressure loss, unless the face velocity is kept 
low.

ÅThe initial pressure loss on high efficiency filters can be up to 1-in. H2O (250 Pa) with 
a final pressure loss in the range of 2.5-in. H2O (625 Pa) for rectangular filters and 4-
in. H2O (2000 Pa) for cartridge filters.

ÅHigh efficiency filters used with gas turbines have pleated media that increase the 
surface area and reduce the pressure loss.



Filter Performance:  Problems with Particulates
Corrosion
Å Loss of material caused by a chemical reaction between machine components and contaminants, which can 

enter the gas turbine through the gas stream, fuel system or water/steam injection system. 
Å Salts, mineral acids, elements such as sodium, vanadium, and gas, includingchlorine and sulphur oxides in 

combination with water, can cause corrosion.

Erosion
Å Erosion is the abrasive removal of material by hard particles suspended in the gas stream.
Å Particles causing erosion are normally 10 microns or larger in diameter.  Particles with diameters between 5 

and 10 microns fall in a transition zone between fouling and erosion.
Å Erosion damage increases with increasing particle diameter and density, flow turning and gas velocity, and 

with decreasing blade size. 
Å Turbine and compressor manufacturers minimize erosion by increasing trailing edge thickness, installing 

field replaceable shields and using improved alloys. 
Å Nevertheless, they all recommend fine inlet filtration to prevent hard particles from entering the turbines.

Fouling
Å Fouling is the adherence of particles and droplets to the surface of the turbomachine blading.  This 

degrades flow capacity and reduces efficiency in a short period of time. 
Å Fouling can normally be reversed by cleaning, but it often requires downtime. Fouling is a serious problem, 

particularly in the oil and gas industry where sticky hydrocarbon aerosols are universally present.
Å Traditionally, no accommodation has been made in designing turbines to tolerate deposition tendencies of 

particulate-laden gas streams.  Although the deposition trajectories can be predicted for some turbine 
blades, the actual fouling is very much dependent on inlet gas cleanliness which varies unless it is 
controlled.



1. Stop fine (<1 micron) particulate reaching the GT

ï Use of high efficiency filters, typically E10 or above

ï EPA / HEPA alone only addresses dry contaminants

ï Filter likely to be more sensitive to moisture

EPA / HEPA filters can exhibit very 

unpredictable characteristics:

Å Reaction to humidity/fog

Å Fast pressure drop build

Å Leads to unexpected outages

Two waysto stop foulingς
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2. Stop contaminants from sticking to the compressor blades

ï Sticky contaminants such as, salts and hydrocarbons etc. are

much more likely to cause fouling by making the blades sticky

which then enable them to foul with dry inert particulate.

Use of hydrophobic and advanced fibre coated filters can 

significantly reduce sticky contaminants getting to the GT

ï

EXAMPLE

Two waysto stop foulingς

Flat compressor degradation 

from coated filter
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Coated F9 

synthetic installed

Traditional F9 

Synthetic with nano
Traditional F9 

Synthetic with nano
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