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Particle Matter (PM)



Why is Indoor Air Quality (IAQ) Important?



Airborne Transmission of Viruses
• Viruses are submicron particles that 

often travel via respiratory droplets 
that measure 0.50-15 micron. 

• Studies show that submicron 
particles can carry enough virus to 
cause infection.

• SARS-CoV2 (COVID-19) is 
approximately 0.12-0.16 micron in 
diameter

• The size of the droplet, the quantity 
of live viruses it contains, the time it 
remains suspended in the airstream, 
even the temperature and relative 
humidity are all critical variables 
when considering the likelihood of 
airborne contamination.





Settling Times by Particle Size 

Ref: ASHRAE Position Document on Infectious Aerosols 4/14/20

• Comparative settling times by diameter for 
particles settling in still air.

• Droplet nuclei and small aerosols (<10 um) can 
stay airborne and infectious for extended 
periods – several minutes, hours, or days.

• Large droplets (100 um diameter) may shrink by 
evaporation, becoming an aerosol.

• Droplet nuclei caused by desiccation of droplets 
into aerosols.

• Ventilation can influence the transmission of 
droplet nuclei infectious aerosols.



ASHRAE Standards



ASHRAE 62.2 Air Filter Highlights

“VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY”

FILTER REQUIREMENT OF MERV-8 PRIOR TO COOLING COIL



ASHRAE Air Filter Highlights 52.2 -2017

• Defines testing procedure for Air Filters
• MERV (Minimum Efficiency Reporting Value)
• MERV-A Rating (Appendix J)
• 5 Page Test Report REQUIRED



MERV-A, 52.2 Appendix J Test 
ASHRAE 52.2 J1. :

“Appendix J presents a 
conditioning procedure to 
determine the magnitude 
of the efficiency loss a 
filter may realize in field 
applications”

Test procedure uses KCl
to discharge static charge 
from synthetically 
charged media.



MERV-A, 52.2 Appendix J Example 
MERV 11 & 13 (90% .30-1.0 micron) 
Variation of Course Charged Media 

The SINTEF Lab tested MERV 11-A & 
13-A against electrostatic charged 
MERV 13 (NOT MERV “A” RATED) 
media. After 8 weeks of operation 
the MERV 13 media performance 
was less than MERV 11-A. 

“The MERV-A ratings more accurately 
predict filter efficiency over time so 
hospitals and design engineers should 
require MERV-A ratings when ordering 
or specifying filters.” – ASHE 

https://www.ashe.org/compliance/ec_02_05_01/01/airfiltration

https://www.ashe.org/compliance/ec_02_05_01/01/airfiltration


Most Penetrating Particle Size (MPPS)

• MPPS is ‘typically’ between 0.1 and 
0.2 micron. It will vary with velocity 
but at ‘normal’ design for a terminal 
filter this range is accurate 80% of 
the time

• H14 filter at 90 fpm/0.45m/s it is 
0.17/0.18 micron. 

• The MPPS is always identified in 
Camfil’s factory scan test and noted 
on the HEPA filter label. 



ASHRAE Response to Coronavirus Pandemic



ASHRAE’s COVID-19 Statements
Statement on airborne transmission of SARS-CoV-2: Transmission of SARD-CoV-2 

through the air is sufficiently likely that airborne exposure to the virus should be controlled.  
Changes to building operations, including the operation of heating, ventilating and air-
conditioning systems, can reduce airborne exposures.

Statement on operation of heating, ventilating, and air-conditioning systems to 
reduce SARS-CoV-2 transmission: Ventilation and filtration provided by heating, ventilating, 
and air conditioning systems can reduce the airborne concentration of SARS-CoV-2 and thus 
the risk of transmission through the air.  Unconditioned spaces can cause thermal stress to 
people that may be directly life threatening and that may also lower resistance to infection.  
In general, disabling the heating, ventilating, and air-conditioning systems is not a 
recommended measure to reduce the transmission of the virus.

Ref: ASHRAE Position Document on Infectious Aerosols 4/14/20



ASHRAE Position Document on
Infectious Aerosols

Ref: ASHRAE Position Document on Infectious Aerosols, Updated 4-14-20

HVAC Strategies for Non-Healthcare 

• Improve central air and other HVAC filtration to MERV 13-A Filters or highest level 
achievable

• Add in duct, air handling unit mounted, or upper-room UVGI 
• Increase outdoor air ventilation (disable demand-controlled ventilation and open outdoor 

air dampers to 100% as indoor and outdoor conditions permit)
• Keep HVAC Systems running 24/7
• Add portable room air cleaners with HEPA
• Maintain temperature and humidity as applicable to the infectious aerosol of concern
• Bypass energy recovery ventilation systems that leak potentially contaminated exhaust air 

back into the outdoor air supply



ASHRAE Epidemic Task Force - Schools

Ref: ASHRAE EPIDEMIC TASK FORCE SCHOOLS, Updated 4-15-2020

Now is the time to prepare when Schools/Offices are EMPTY!

• Hire local trades to clean, maintain and upgrade building HVAC Systems
• Maintain relative humidity of less than 70%
• Modify controls to maximize outdoor air flow but check the heating and cooling capacity of 

the unit. Use floor standing fan/filter units if necessary, for comfort.
• Enable Full-Economizer, disable Demand Control Ventilation
• CO2 between 800-1000 PPM
• 15 CFM/Person in occupied areas
• Avoid recirculating previously exhausted contaminants when ventilating.
• Install MERV 14-A Filters where capable

Challenge: Should employers protect the workplace equivalent to that of schools?



MERV 13 1”, 2” & 4” Filtration

• Synthetic Fiber Media 
• MERV 13  (NO MERV-A Rating)
• 1” Depth has 9.2 sq. ft. in 24x24x1
• 2” Depth has 17.3 sq. ft. in 24x24x2
• 4” Depth has 27.5 sq. ft. in 24x24x4
• Designed for packaged equipment with1”,  2” and 4” tracks
• Specifiable Product to meet LEED design requirements 
• Max Pressure drop of 1.50” Static Pressure

SIZE MERV 13

1” High Capacity Pleat 0.32” ISP*

2” High Capacity Pleat 0.41” ISP*

4” High Capacity Pleat 0.33” ISP*

*ISP, initial static pressure drop on 350 fpm 1”,  500 fpm 2” & 4” 



MERV 15 2” & 4” Filtration

• Synthetic Fiber Media 
• MERV 11, 13 and 15 (NO MERV-A Rating)
• 2” Depth has 54 sq. ft. in 24x24x2
• 4” Depth has 77 sq. ft. in 24x24x4
• Designed for packaged equipment with 2” and 4” tracks
• Specifiable Product to meet LEED design requirements 
• Max Pressure drop of 1.50” Static Pressure

SIZE MERV 13 MERV 15

2” Minipleat 0.50” ISP 0.30-0.60” ISP*

4” Minipleat 0.40” ISP 0.30-0.50” ISP*

*ISP, initial static pressure drop on 500 fpm airflow,  depends on manufacturer



MERV- 13, 14 & 15 Filter Solutions

• Pocket style filter
• DOES NOT REQUIRE A PRE-FILTER
• MERV 10A, 11A, 13-A, 14-A and 15-A 
• 12”, 15”, 22” and 30” Depths available, deeper the better
• Available perimeter gasketing

12”, 15”, 22”, 30” Deep ISP @ 500 FPM

MERV 13-A 0.52”. 0.48”, 0.38”, 0.34”

MERV 14-A 0.67”, 0.55”, 0.47”, 0.41”

MERV 15-A 0.81” (15”), 0.62” (22”), 0.53” (30”)



MERV-16 Filter Solutions

• 4 V-bed Cartridge Filter, should use with a pre-filter
• MERV 11A, 13-A, 14-A and 16-A 
• 12” Deep
• Radial Inlet and Outlet adds 30% more surface area
• Available perimeter gasketing
• 450 gram Dust Holding Capacity MERV 14-A

12” Deep ISP @ 500 FPM

MERV 11-A 0.21”

MERV 13-A 0.25”

MERV 14-A 0.27”

MERV 16-A 0.60”



HEPA/ULPA Box Filter Solutions

• V-Bank HEPA Filter
• 2000 CFM of Airflow @ 0.8 ISP
• 2400 CFM of Airflow @ 1” ISP

• High Capacity HEPA Filter
• 2000 CFM of Airflow @ 1.3” ISP

• Gasket or Gel Seal
• Individually Factory Tested per IEST 

• Requires retro-fit in Air Handlers to achieve true HEPA 
filtration – HEPA Latching System, no bypass



HEPA Filter Frame Solutions

• Camfil Combination HEPA and ASHRAE Filter Frame
• Provides flexibility to upgrade to HEPA filters
• HEPA frames are larger in size and more rigid
• Specifiable for new custom Air Handling Units



Packaged Housing Solutions

• Twin City Fan, DSI 140-X Inline HEPA
• Packaged Solution to add HEPA or high level 

MERV-A filtration
• Accounts for added pressure drop 500-2000 

CFM
• 0.75 HP, 120V EC Motor with Speed Controller



Side-Access Housing Solutions



In-Room Filtration Solutions

• HEPA Recirulation Unit Provides HEPA 
filtration for up to 500 sq. ft.  

• Filters also have imbedded molecular media to 
help reduce odors and gaseous containments  

• Adjustable speed control 



In-Room Filtration Solutions

• VHU Provides HEPA filtration for up to 500 sqft.  
• The backward curved fan delivers up to 12 air changes per hour 

(ACH) in 2500 ft3 as an in-room HEPA air purifier
• 120v plug-in connection.









UV-C Solutions 
Small to Medium RTU’s



UV-C Solutions
Large RTU’s – Built-up AHU’s





UV-C Solutions
In-Room UV Solutions



New Technology – Electronic Air Cleaners
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