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A recent article published in Scientific American titled 
“Mounting Evidence Suggests Coronavirus is Airborne—
but Health Advice has Not Caught Up” confirmed my 
fears; this virus is not just transmitted by contaminated 
surfaces and by droplets from coughing, sneezing and 
talking, but also through airborne exposure. It stated that 
“Converging lines of evidence indicate that SARS-CoV-2, 
the coronavirus responsible for the COVID-19 pandemic, 
can pass from person to person in tiny droplets called 
aerosols that waft through the air and accumulate over 
time. After months of debate about whether people can 
transmit the virus through exhaled air, there is growing 
concern among scientists about the transmission route. “

With this new evidence and stated scientific concern, my 
mind immediately went to the probability that our school’s 
facilities managers would react with the best of intentions 
by replacing the existing filters with higher performing 
MERV ratings. To do so without thoroughly understanding 
the strain that could be placed on the mechanical 
systems could be detrimental. So, the first thing I did was 
to reach out to RWB Consulting Engineers (RWB), one of 
VLK’s long time MEP partners, to get their read on how 
school buildings will perform with this airborne threat and 
what measures could be taken for improvement to the 
indoor air quality. 

We started the conversation by reviewing the limitation of 
filters to remove COVID-19 particulate. MERV (Minimum 
Efficiency Reporting Value) is the primary rating system 
for air filtration and MERV 11 filters are commonly used by 
RWB in school design. The higher the efficiency rating 
the more effective the filters are in removing viruses. 
It would take a MERV 16 filter, commonly specified for 
hospital buildings, to capture only the largest of COVID-19 
particulate from the air stream and most school HVAC 
systems are not designed to support these filters. The 
filtration levels (MERV ratings) need to be selected that 
are maximized for equipment capabilities while assuring 
that the pressure drop is less than the fans capability.
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RWB explained that we cannot rely on air 
filtration alone to remove all virus particulate 
and to do so we would need to couple other 
components or systems to combat viruses. 
These could include introducing additional 
outside air, bi-polar ionizers, UV lights, or dry 
hydrogen peroxide. Each has their pros and 
cons, vary in cost, and depend greatly on the 
existing HVAC system. 
Continued on next page >>
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The addition of outside air will naturally dilute the level 
of contaminants within spaces and the building/energy 
code have steadily increased the minimum air exchange 
rate over the last decades. To further increase it in 
existing buildings without holistic redesign of the HVAC 
system would have a negative effect on humidity and 
temperature control.

Bi-polar ionization works by creating positive and 
negative ions that attach themselves to pathogens, 
neutralizing them. This also makes the pathogens larger, 
so they are more easily caught in filters. We are seeing 
these components being introduced in new school 
designs and it is a realistic option for retrofit. 

Ultraviolet lights (UV) deactivate contaminants by 
scrambling the DNA of microorganisms to prevent 
reproduction. While all UV light can deactivate 
microorganisms, UV-C energy is the most effective type 
of light. UV lights are placed in the mechanical equipment 
or ductwork and require a minimum exposure time to be 
effective. 

Dry hydrogen peroxide (DHP) systems spread gaseous 
peroxide to all parts of the space in which it is located, 
where it attaches to microorganisms and causes them 
to decompose. DHP systems are considered safe 
and create water vapor and oxygen as by products. 
Unfortunately, to date, it is a proprietary system which 
requires a maintenance contract to provide replacement 
filters and catalysts. 

All these air cleaning technologies require the HVAC fans to run continuously to be effective which has a downstream 
energy usage impact and will require modification of the controls sequence. In HVAC systems that are not designed 
for continuous operation, fans running continuously could create temperature control and humidity issues within a 
building so this would need to be evaluated on a case by case basis. Recent guidance by the American Society of 
Heating, Refrigerating and Air-conditioning Engineers (ASHRAE) recommends during the pandemic to increase the run 
time to two hours before and after school to assist in flushing the system. 

While politicians and scientists continue the debate over how COVID-19 is transmitted, I know that we as designers 
and engineers need to be party to conversations of indoor air quality to ensure the best environments possible for 
the students and staff. Attached is the executive summary and detailed description of the components and systems 
used to improve indoor air quality by RWB Consulting Engineers. I highly encourage our clients to give consideration 
to a district wide assessment of their indoor air quality systems and consider possible improvements to reduce 
transmission if we discover this virus is truly airborne. 
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*This includes technologies that RWB has reviewed. Other technologies may be available. 
 

 

Response to Making Buildings Safer in Regards to Pathogens and Microbial Threats* 

Filtration: 

Air filters are used in air handling equipment to remove particles and contaminants from the airstream to keep these 
units clean internally. A secondary purpose is to remove particulate to improve indoor air quality and to remove 
limited amounts of bacteria and viruses, more predominately in medical facility applications. Filters come in a 
variety of types and efficiencies. Viruses range in size from as small as 0.005 up to 0.30 microns, or slightly larger, 
depending on the source. Filters are generally rated in regard to efficiency to remove 0.30 micron and larger 
particulate. MERV 8 filters are commonly used in standard commercial designs and generally remove particles that 
are 3 to 10 microns in size so they do nothing to remove viruses from the air stream. MERV 11 filters are a 
reasonable upgrade in filtration and are twice as efficient as MERV 8 filters, while maintaining a comparable 
pressure drop (slightly higher). MERV 11 filters can generally remove particles that are 1 to 10 microns in size so 
they have limited, if any, impact on removing viruses from the air stream. There may be limitations on using MERV 
11 filters if existing equipment is being retrofitted which needs to be assessed on a case by case basis. MERV 13 
filters can remove particles that are 0.3 to 10 microns and are effective at removing larger viruses only from the air 
stream but are not a complete solution. MERV 16 filters are at least 95% efficient at removing particles that are 0.3-
10 microns but again only removes the larger viruses from the air stream. To implement the use of MERV 13 or 
higher efficiency filters, the design engineer should be notified at the start of design. If MERV 13 or higher efficient 
filters are installed in existing equipment that was not designed for it, the increase in air pressure drop can negatively 
impact the amount of air the unit can supply to the space and effect the unit’s ability to properly condition the space. 
As such, we recommend using the highest MERV rating possible and which is reasonable for the equipment in 
which it is installed. We believe that MERV 13 filtration is the highest rated filter that is reasonable and which 
should be considered in new equipment only. In most general air conditioning system applications we recommend a 
minimum of MERV 11 filters. Other components or systems should be used in addition to filtration to combat 
viruses as filters are only one part of an overall risk mitigation plan related to virus control. 

Outside Air: 

The addition of outside air to a space will naturally dilute the level of contaminants within spaces served by air 
handling equipment. We recommend that the current standard for outside air design, which is to design to meet 
code, should be followed. If the amount of outside air were to be significantly increased past the original basis of 
design, this would have a negative effect on the ability of the unit to properly condition the spaces served and can 
further lead to humidity and temperature complaints from occupants. Increased amounts of outside air above Code 
minimum also increases energy use. There have been recent suggestions to perform a “night purge” of a building by 
operating the air conditioning system at night with increased introduction of outside air, some suggesting 100% 
outside air. This generally results in elevated indoor temperature and relative humidity levels that becomes 
problematic and undesirable in our climate zone since we are located in a hot and humid region. As such, we do not 
recommend the use of “night purges”. 

Bi-Polar Ionizers: 

Bipolar ionization works by creating positive and negative ions that attach themselves to pathogens, neutralizing 
them. This also makes the pathogens larger, so they are more easily caught in filters. Bipolar ionizers can be placed 
within an air handling unit or ductwork and are sized based on the airflow amount of each unit. There are two types 
of ionizers: corona discharge and needlepoint. Corona discharge, or tube type, ionizers have a higher ion output 
which lasts longer than needle point ionizers. However, most corona discharge ionizers produce ozone, whereas 
needlepoint ionizers do not. Corona discharge ionizers must have their bulbs replaced every two years. Needlepoint 
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ionizers will last 10-15 years but require cleaning every 1-2 years. This kind of disinfection only works when the 
unit is running. However, if the bi-polar ionizer is located properly, the ions it produces will travel through the 
ductwork into the space and actively clean the space as long as the unit is running. Bi-polar ionizers do not remove 
all contaminants from the air in a single air pass, but work over time to reduce most of the contaminants in the air. 
The approximate cost to install needlepoint bi-polar ionization for a central station type air handler is in the range of 
$6,000 whereas the cost for ionizers for a 3-5 ton RTU, Heat Pump or Split DX unit is in the range of $2,700. Tube 
type ionizers are generally 2-2.5 times as expensive as needlepoint ionizers.  

UV Lights: 

Ultraviolet lights deactivate contaminants by scrambling the DNA of microorganisms to prevent reproduction. 
While all UV light can deactivate microorganisms, UV-C energy is the most effective type of light. UV lights can be 
placed in mechanical equipment or within a straight run of ductwork. We suggest a minimum exposure time of 0.25 
seconds where possible. When this exposure time is not available, the intensity of the UV lights can be increased by 
adding additional lights in order to maintain the same effectiveness (in air handlers). UV lights placed at the coil 
provide longer exposure times and give the added benefit of coil and drain pan disinfection. UV bulbs typically last 
1-2 years. This kind of disinfection can be sized to whatever the customer desires (for air handlers), including a 
99.9% effectiveness on a single air pass, however it is a passive system and only cleans the air when the unit is 
running. The approximate cost to install UV lights for a 20,000 CFM air handler with a 99.9% kill rate per air pass is 
approx. $10,000.  UV lights can be installed in Roof-Top AC units as well but there are not as many options on 
intensity or type and typically require 2-3 passes to fully kill a pathogen, the cost is in the range of $750-$1,000 for a 
3-5 ton RTU. There are also room UV light emitters designed to treat a space directly as opposed to installing these 
in air handling equipment. These appear to have the same benefits and can be used independently or in lieu of the air 
handling or duct mounted devices, however they require good room air mixing since they are typically installed at 
the ceiling level to minimize potential of direct line of sight.  In high volume spaces space mounted UV light 
emitters would require additional circulation fans to circulate the room air up to these emitters.  

Dry Hydrogen Peroxide: 

Dry hydrogen peroxide (DHP) systems spread gaseous hydrogen peroxide to all parts of the space in which it is 
located, where it attaches to microorganisms and causes them to decompose. DHP systems are considered safe and 
create water vapor and oxygen as by products. DHP can be placed in ductwork or can be a stand-alone system in a 
room. If placed in the ductwork, disinfection will only occur up to one hour after the unit turns off. The ductwork 
application of a DHP system provides approximately 1,000 square feet of coverage. This device is not intended to be 
installed in the main duct of large units, but is instead intended to provide coverage for a single classroom or several 
offices. There are also options that allow for the DHP system to be installed in the space, and require a device in 
every space to provide coverage. To go along with these systems, the manufacturer requires a maintenance 
agreement ranging from $250-350 per system per year to provide replacement filters and catalysts. Currently there is 
only one manufacturer of these replacement parts. This system does provide the benefit that it actively cleans the 
space and always removes contaminants regardless of if the HVAC system is operating or not. The DHP system that 
is installed in ductwork costs approximately $1,750, the single 1,000 sq. ft. space device is $2,250, and the larger, 
5,000 sq. ft. space device is $3,500. This does not include the additional cost of the required maintenance plan.  

Other Technologies: 

There are many other emerging or existing technologies such as Photocatalytic Oxidation (PCO), activated or 
charged charcoal filtration, and space mounted filtration modules. This summary focused on the three (3) main 
technologies currently commercially available. Two (2) of the technologies noted in this summary appear to be the 
most widely used and effective (UV lights and Polar Ionization) with the least amount of maintenance and potential 
byproducts.  The third (DHP) system type seems to be one of the few, or only, active space cleaning technologies 
currently available. 
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Applications: 

Regardless of the system type, we suggest extending HVAC unit run times to allow for greater filtration and/or 
disinfection while attempting to reduce pathogen levels in the air and spaces served, possibly early in the morning 
prior to occupancy and at the end of the school or work day for a designated period of time. We recommend for new 
construction, and HVAC replacement projects, that the design accommodates continuous fan operation during 
occupancy. For packaged equipment (Split DX , RTUs, & Heat Pumps), ultra-high efficiency units that use an 
inverter driven compressor to allow the unit to turn down to match the load and keep the unit running is an optimum 
solution. These units are typically more expensive but also provide additional humidity control and energy 
efficiency in addition to the benefit of allowing the air purification system to continue to operate for longer periods 
of time.  There are alternates to the inverter compressor systems to allow continuous unit operation that include hot 
gas reheat coils or specialized refrigerant control valves. For centralized equipment, VAV air handlers or packaged 
VAV type Roof-Top Units with terminal boxes allow for the HVAC system to remain energized throughout the 
occupied period and have similar benefits to those noted for packaged A/C units with inverter driven compressors. 

For a four pipe HVAC system with large VAV, constant volume, or multi-zone, air handlers, we recommend 
installing a UV light system in the air handler where you have the longest exposure available. These systems can be 
sized for a 99.9% kill rate per air pass, meaning that they effectively eradicate the airborne pathogen from the air 
that is circulated in the system. This type of centralized UV light system can effectively protect a large area of the 
building. 

However, many air handlers and fan coil units do not have adequate space for a UV light system to be installed 
inside them. As a result of this, we would recommend installing bi-polar ionization in these units. As long as the 
space being served is not more than 100 feet downstream of the bi-polar ionizer, a needlepoint ionizer will suffice. 
For longer duct runs, we would recommend installing either a tube type bi-polar ionizer or multiple needlepoint 
units closer to the discharge of the ductwork. We would recommend a similar installation of bi-polar ionizers in 
rooftop air conditioning units. For a geothermal system, we would recommend having needlepoint bi-polar ionizers 
installed on each water source heat pump while providing a tube type bi-polar ionizer in the 100% outdoor air unit to 
continuously provide ions into the space for cleaning even when the water source heat pump switches off. 

In areas of regular high density occupancy, such as gyms and cafeterias, or where sick students or high non-student 
traffic is anticipated, such as Clinics or Administration Suites, we would recommend providing space mounted DHP 
devices. This will provide additional coverage for these higher risk areas in order to provide the maximum 
effectiveness while minimizing the cost. 



Mechanical System Considerations For Improved Indoor Air Quality
MERV 13 Filters** Polar Ionization UV Lights Dry Hydrogen Peroxide

Split DX AC Units* External Filter Rack(s); 
Possibly Larger Fan Motor

Additional Power At OA Pre‐Treat 
Unit, Direct OA Diffuser To Space 
(not to unit ductwork), Control 

Points

Not Applicable No Revisions ‐ Mounted In 
Space Being Treated

Rooftop AC Units Possibly Larger Fan Motor
If Needlepoint & Mounted In 
Unit ‐ Only Additional Control 

Point(s)

Higher Electrical 
Requirement, Specify from 
Manufacturer, Will Not Kill 

First‐Pass

No Revisions ‐ Mounted In 
Space Being Treated

Water Source Heat Pumps 
(i.e. Geothermal)*

External Filter Rack(s); 
Possibly Larger Fan Motor

Additional Power At OA Pre‐Treat 
Unit, Direct OA Diffuser To Space 
(not to unit ductwork), Control 

Points

Not Applicable No Revisions ‐ Mounted In 
Space Being Treated

VRF Cassettes Not Available

If Needlepoint & Mounted In 
Unit ‐ Only Additional Control 

Point(s); Additional Power At OA 
Pre‐Treat Unit

Not Applicable No Revisions ‐ Mounted In 
Space Being Treated

VRF Ducted Fan Coils External Filter Rack(s); 
Possibly Larger Fan Motor

Additional Power At OA Pre‐Treat 
Unit, Direct OA Diffuser To Space 
(not to unit ductwork), Control 
Points, Access Door At FCU

Not Applicable No Revisions ‐ Mounted In 
Space Being Treated

Fan Coil Units* Possibly Larger Fan Motor

Additional Power At OA Pre‐Treat 
Unit, Direct OA diffuser To Space 
(not to unit ductwork), Control 
Points, Access Door At FCU

Not Applicable No Revisions ‐ Mounted In 
Space Being Treated

Constant Volume AHUs

No Change For Single Filter 
Bank, Possibly Longer 
Filter Section For Dual 

Filter Bank

Additional Power At Unit 
Discharge, Access Door In 

Discharge Duct, Control Points

Larger Unit Footprint, 
Additional Electrical and 

Controls

No Revisions ‐ Mounted In 
Space Being Treated

Multi‐Zone AHUs

No Change For Single Filter 
Bank, Possibly Longer 
Filter Section For Dual 

Filter Bank

Required Access Door To 
Discharge Plenum, Control 

Points, Additional Control Power 
To BPI Device

Larger Unit Footprint, 
Additional Electrical and 

Controls

No Revisions ‐ Mounted In 
Space Being Treated

Variable Volume AHUs

No Change For Single Filter 
Bank, Possibly Longer 
Filter Section For Dual 

Filter Bank

Additional Power At Unit 
Discharge, Access Door In 

Discharge Duct, Control Points

Larger Unit Footprint, 
Additional Electrical and 

Controls

No Revisions ‐ Mounted In 
Space Being Treated

Notes
*For the purpose of this chart it is assumed that this system uses some type of Outside Air Pre‐Treat unit

IAQ MeasureCategory System Type

**Pre‐Filters can be added to AHUs to allow for MERV 8/11 prior to MERV 13 filters for Air Handlers.  All other units would need external pre‐filter racks, other than 1 specific 

Refrigerant Based 
Systems

Chilled Water Based 
Systems


