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AMC filtration and Fan Filters 

Thank you for the opportunity to put forth some 

information about applying AMC filtration to Fan Filters 



As processes and line widths become finer the 

presence of even PPB level gas phase contaminates 

will damage processes. As processes become more 

demanding the use of AMC filtration will increase 

First off: why use an Airborne 

Molecular Contamination (AMC) 

filter? 



AMC filters remove gas phase contaminates by 

removing them as the air passes through the AMC 

media. Each AMC filter adsorbs the contaminates as a 

function of residence time, and so the manufacturer’s 

specified flux rate (flow per unit area of media) cannot be 

increased or both the removal efficiency and lifetime will 

be substantially decreased. 

How AMC filtration works 



Let’s take a look 

AMC filtration and FFUs 



An FFU is designed to delivery a typical 

90 FPM air flow at the 0.48” pressure 

drop of the PTFE particulate filter 



Due to the loss of effective filter area around the 

edges for the frame and the glue that holds the media 

in place, it takes roughly 100 FPM flow from the 

effective filter area to yield 90 FPM in the application 

(so the FFU is spec’d at 90 FPM which requires 100 

FPM flow for both the PTFE particulate and AMC 

filters) 

Tech note, affecting the following 

discussion 



A typical specification is for the FFU to be 

able to deliver 90 FPM with 20% fan 

reserve 

How much fan reserve is built into an 

FFU for filter loading and other 

pressure drops in the system 



Note: the following examples are picked at 

random and could have just as easily 

been an Entegris, Purafil, American Air 

Filter, Cambridge or etc. filter 

When you add an AMC prefilter how 

much pressure drop to you add to the 

system? 



Example 1, Camfil Gigapleat@ 

0.25” 



Example 2, Donaldson BSM Max @ 

0.8” 



See the following slide for an example. The curve 

you see is for our most popular fan in our FFU 

series, the EBM RE220, 220 mm wheel backward 

curved airfoil 

What will the addition of an AMC 

filter do to the flow of my current 

FFU? 



Answer: it will knock the flow down by 

30-70% from the typical 90 FPM spec, 

when we only have 20% reserve to 

work with 



An AMC FFU will have much larger fans, capable 

of overcoming the substantially higher total system 

pressure, and retrofitting AMC filters onto an 

existing FFU is not typically possible if you expect 

to have 90 FPM flow from the FFU, and desire the 

advertised removal efficiency from the AMC filter 

So what’s the point? 



To stay within the typically specified 100 

FPM flow rate of the AMC filter the AMC 

filter surface area will need to roughly 

equal the surface area of the FFU  

An additional issue with 

retrofitting FFUs with an AMC 

filter 



Here’s an example of an AMC designed 

FFU; however the most popular market 

priced FFUs are designed with a single 

fan 



And that single fan design limits the 

size of the AMC filter, forcing the flow 

rate through the AMC filter to be way 

too high  



The ideal location for the AMC filter is 

after the fans, so their contribution to the 

overall AMC load can be removed 

Ideal application of the AMC filter, 

versus ease of service  



At present most applications have 

selected ease of service over highest 

removal efficiency.  Over time, with 

ever decreasing feature sizes,  this is 

expected to reverse course 

Up to now………. 



Applying the AMC filter as a “prefilter” 

in the system 



If the AMC filter sits too close to the fan inlet, air 

will be selectively pulled from the area directly 

above the fans, resulting in a shortened life of 

the AMC filter(s). AMC filter manufacturers 

typically recommend a 8” mixing plenum, but 

available area often dictates a much shorter 

plenum. We have built well performing FFUs with 

plenums as short as 3” 

The air mixing plenum 



A full height air mixing plenum 



The following picture shows a FFU with handles on 

the AMC filters for easy removal. The AMC filter is 

basically a specialty prefilter, removed from the top, 

and so enough space must be available above the 

AMC filter to allow for it to be lifted up over the lips 

that it sits down in before being slid to the side and 

out of the way   

Servicing “prefilter style” AMC 

filters 



Note that the AMC filter’s surface area 

is equivalent to the PTFE filter to hold 

the 100 FPM AMC filter spec. 



FFUs with the AMC filter 

sandwiched between the fans and 

the particulate filter trade the ability 

to remove potential AMCs from the 

fans for added complexity in filter 

changing 



Advantage in overall System 

height 

Since the fans in an FFU are backward curved 

impellers, throwing air out to the sides, there is not the 

same need for care to be taken in the distance from the 

fan discharge to the AMC filter media.  Although more 

challenging to remove the AMC filters, this design holds 

out hope for the lowest overall systems height (a much 

smaller area to act as the mixing plenum is needed) 



A sample drawing of an AMC filter 

applied after the fans 



See next sldie 

Steps to sourcing an AMC specific 

FFU 



Let your preferred FFU vendor know the current 

concentration of the species you wish to eliminate. If 

you don’t know the species or concentration they 

can hook you up with vendors who can do that work 

for you. Your goal is to have a solution proposed that 

will deliver an AMC filter/FFU combination, to meet 

CFM requirement, with an expected 

lifetime/efficiency table for the AMC filter. 

Getting your needs met when 

you need a FFU/AMC filter 

combination 



AMC filter efficiency/lifetime curve 



Questions?  I’ve got time right now, 

or call me anytime at (510) 656-

5333 office, 510-676-5374 cell, or 

e-mail to Jim@tesinc.com 


