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Conventional Thinking  = HVAC is Filtration
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Filtration and HVAC Go Hand in Hand

Air conditioning is the control of the humidity 
of the air by either increasing or decreasing 
its moisture content. Added to the control of 
the humidity are the control of temperature 
either by heating or cooling the air, the 
purification of the air by washing or filtering 
the air, and the control of air motion and 
ventilation.

Dr. Willis Carrier
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LEED® Requirements Push Towards Higher 
Filtration Levels

IE Q Credit 5: Indoor Chemical and Pollutant Source 
Control
• Particle filters or air cleaning devices shall be provided to clean the 

outdoor air at any location prior to its introduction to occupied 
spaces.

• These filters or devices shall be rated a minimum efficiency 
reporting value (MERV) of 13 or higher in accordance with ASHRAE 
Standard 52.2.
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Face Loading Filters
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Depth Loading Filters
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Filtration Mechanisms

• Straining
• Impingement
• Interception
• Diffusion
• Electrostatic Effects
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Conventional Thinking  = They’re All About the 
Same
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Camfil Farr HI‐FLO 

• MERV11 (60‐65% ASHRAE Dust‐spot 
Efficiency)

• 24” high, 12” wide, 22” deep
• 4 flexible pockets
• 29 sq.ft. of high lofted air laid micro 
fiber glass media

• ∆PClean at 500 fpm = 0.28 in.w.c.
• ∆PMaxDirty =  1.00 in.w.c.
• Dust holding capacity – Not published
• $16.68
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Filtrair FMV

• MERV14 (95% ASHRAE Dust‐spot 
Efficiency)

• 24” high, 12” wide, 11.5” deep
• 4 rigid pockets
• 77.5 sq.ft. of wet laid scrim laminated 
to a proprietary gradient density melt 
blown matrix of synthetic fibers

• ∆PClean at 500 fpm = 0.34 in.w.c.
• ∆PMaxDirty =  1.50 in.w.c.
• Dust holding capacity = 125 grams
• $85
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Camfil Farr RIGA‐FLO 

• MERV11 (60‐65% ASHRAE Dust‐spot Efficiency)
• 24” high, 12” wide, 11.5” deep
• 8 semi‐rigid pockets
• 26.5 sq.ft. of high‐lofted, depth‐loading, microfine glass media
• ∆PClean at 500 fpm = 0.31 in.w.c.
• ∆PMaxDirty =  1.50 in.w.c.
• Dust holding capacity = not published
• $49.97
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FILTRAIR PTL (F6)

• MERV11 (60‐65% ASHRAE Dust‐
spot Efficiency)

• 24” high, 24” wide, 24” deep
• 8 rigid pockets
• High performance depth loading 
fibers laid using a progressive 
density multi‐layering technique

• ∆PClean at 500 fpm = 0.17 in.w.c.
• ∆PMaxDirty =  1.60 in.w.c.
• Dust holding capacity = 1,150 
grams

• $124
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Conventional Thinking  = They’re All About the 
Same

FILTERS 14



Summary
Model First Cost MERV ∆P, in.w.c. Media Area

at 500 fpm sq.ft.
HI‐FLO $16.68 11 0.28 29.0
FMV $85.00 14 0.34 77.5

RIGA‐FLO $49.97 11 0.31 26.5
PTL (F6) $124 11 0.17 64.0 (estimated)
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Filter Life Cycle Costs

First cost component
• Decreases over time
• Non-linear

‒ Day 1 – Cost per day = Cost of filter set
‒ Day X – Cost per day = (Cost of filter set)/X Days

Energy cost component
• Increases over time
• Non-linear
Total cost component
• Decreases then increases over time
• Change filters at inflection point for best life cycle cost
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The Life Cycle Cost Game

Benefits of more 
expensive media
• More surface area
• Engineered loading 

characteristics
• Lower pressure drops (less fan 

energy)
• More dust holding capability

Leveraging the benefits
• Lower fan energy
• Longer life
• Eliminate prefilters

‒ Eliminates related fan 
energy

‒ Eliminates related labor
‒ Eliminates related 

disposal
‒ Allows final filters to run 

to a higher ∆PDirty
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An important “ripple effect”

Taking a life cycle 
perspective is important
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Cost and benefit may not occur in 
the same purchasing group
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“State of the art” technology 
allows real time monitoring for 
the “inflection point” in the filter 
life cycle cost curve (a.k.a. the 
point in time when you should 
change the filters)
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Camfil Farr Type 8 
• 16 gauge galvanized steel
• Foam gaskets (optional)
• Spring clip retainers (not included)
• Riveted or bolted up assembly (not 
included)

• Structural steel supports required 
between every‐other vertical row (not 
included and frequently omitted)

• $66.97 per “hole” (materials only)
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Total Filtration Manufacturing 
Optiframe/H 
• Extruded, epoxy powder coated 
framing material

• Tongue and groove joints 
between modules

• Quadruple closed cell foam 
gaskets between modules

• Knife edge filter seals
• 1.5” I beam structural support 
between rows

• Over‐center and swing bolt 
retainers

• $125 per “hole” (installed)

“Encounter” with forklift when 
sample shipped recently 
buckles the frame locally but 
leaves the rest of the sample 
solid and intact
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Assessing Reality

Tests for installed 
efficiency and pressure 
drop
Captures the impact of 
field realities
• Real world dust
• Frame impacts
• System impacts
Provides for correlation 
with lab test

FILTERS



Practice Due 
Diligence 

• ASHRAE Journal article 
based on research in 
Denmark found a correlation 
between perceived air 
quality and filter life for 
flexible bag filters

• Scheduled operation 
seemed to make things 
worse

• Active carbon seemed to 
mitigate the problem

• For our field trails to date this 
has not been an issue
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Resources on Filtration
• Follow the field trial at www.Av8rdas.Wordpress.com (starts in  a 

September 2009 post)
• NCBC 2015 Presentation Leveraging Filter Technology and Life Cycle 

Cost Based Filter Operation (linked from my blog)
• The Art and Science of Air Filtration in Health Care

‒ HPAC - October 1998
• Filtration: An Investment in IAQ

‒ HPAC - August 1997
• Specifying Filters

‒ HPAC - November 2003
‒ All by H.E. Barney Burroughs

• National Air Filtration Association (NAFA)
‒ http://www.nafahq.org/
‒ Using Extended Surface Air Filters in Heating Ventilation and Air 

Conditioning Systems:  Reducing Utility and Maintenance Costs 
while Benefiting the Environment, by Michael J. Chimack et.al., 
ACEEE 2000 Proceedings
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