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“With the current Coronavirus pandemic, many 
building owners and tenants are questioning 

what measures they can implement to 
improve the environment of building 

occupants in the future.” 

  

With the current Coronavirus pandemic, many building owners and tenants 
are questioning what measures they can implement to improve the health of the 
building occupants in the future. Along with a review of currently published re-
search related to airborne infections, The Rock Brook Consulting Group has used 
a combined 100 plus years of HVAC experience to provide our valued clients with 
direction regarding this matter. 

This document provides general HVAC guidance to mitigate typical pathogens in a 
space including the common cold, influenza, and SARS. There does not appear to 
be enough research on the current coronavirus that causes COVID-19 (SARS-CoV-2); 
however, there are some indications that mitigation efforts that work for influenza 
may also work for this virus.
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On the following page, we’ve provided a brief summary of each 
HVAC option and its related effects.  Most relate to existing cons-
truction, however, any of these concepts could be implemented in 
a new facility. Implementation of some of these items could affect 
thermal comfort due to reduced airflow or decrease in available 
heating/cooling capacity. Any specific changes should be reviewed 
before implementation so any undesired effects can be mitigated 
or at least be fully understood. 
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This report includes many HVAC recommendations which may reduce the infection rates within your building. These 
recommendations can positively affect removal of airborne aerosols which may allow a contagion to last in an active 
state for more than an hour. These include:

•Increased Ventilation: Half the code required outdoor air ventilation could result in double the infection rate in a faci-
lity. Conversely, doubling the outdoor air flow could reduce the infection rate by almost 60%. A review of the existing 
systems would be required to determine if sufficient capacity is available to support the increased load.  

•Demand Controlled Ventilation (DCV): Temporarily eliminating the ability to lower outdoor airflow requirements when 
a space is lightly occupied, results in the lower concentration of a contagion.  Thus, the infection rate may decrease.  
This requires a review of the systems to ensure that removing a DCV system is not a violation of the energy code.

•Economizer Operation: Ensuring that an economizer is operating properly can provide 100% outdoor air to the buil-
ding, with the potential to significantly reducing aerosol infection rates. The operating setpoints should be reviewed 
to ensure that thermal comfort levels are maintained.

•Improved Filtration: The installation of MERV-7 filters may reduce infection rates by more than 50% compared to no 
filters. By increasing to a high MERV-13 filter, the infection rates may be reduced by an additional 30%. However, due 
to the increased pressure drop of these higher-efficiency filters, the fan system should be reviewed to ensure that total 
airflow to the space is not reduced.

•Ultraviolet (UV) Light: The installation of UV lights within an air handler may kill contagions that the filter is not able to 
remove from the airstream. For facilities where installation within an AHU is not feasible, an in-room UV system may 
be viable.
  
•Bi-Polar Ionization: Due to the limited research available of this systems’ effect on infection control, we cannot recom-
mend it for this use. However, for the purposes of energy savings, outdoor air pollution, and indoor VOC issues, this 
can be an effective product.  

•Energy Recovery: An energy recovery device allows for an increase in outdoor air ventilation with less impact in the 
overall energy use. A system designed for 100% outdoor air may eliminate airborne aerosols infections when compa-
red to recirculating.

•Displacement and Underfloor Ventilation Designs (DV, UFAD): This option pertains to new construction where the 
supply air is introduced low in a space and returned high. This system tends to remove contagions quickly from the 
occupied zone. Depending on the use of the building, this may be a viable option to lower infection rates while also 
lowering energy cost. 

•Dedicated Outdoor Air Units with Sensible Zone Cooling:  This option pertains to new construction where the outdoor 
air needs are provided by central system, while the zone temperature control is by smaller individual units. This system 
may tend to limit exposure to a pathogen to only a few other occupants in contained spaces. However, this system 
may have little effect in open spaces.

•Retro-Commissioning/Operations Program. These improvements require a correctly operating system. Verification 
that the equipment is running as expected will confirm that any measures taken may actually provide the anticipated 
benefit. 

•Disabling HVAC Systems: We do not recommend for any reason. Maintaining continuous fan operation and outdoor 
air ventilation during occupied hours will improve a building’s indoor air environment.  During times of high infection 
rates, providing additional ventilation and filtration by running the HVAC system continuously during off hours, may 
be beneficial to the building environment.

You may have started receiving correspondence from manufacturers concerning products that they say will help with 
the current crisis. Rock Brook recommends conducting a thorough evaluation of any changes prior to implementa-
tion.  We can help with that process.  Rock Brook will continue to monitor the industry for any research studies and 
ASHRAE guidelines as it relates to reducing the infection rates of the current pandemic. If anything pertinent arises, we 
will provide updates to this report so you can be on the forefront of this crisis.

SUMMARY OF 
HVAC OPTIONS

“Rock Brook recommends 
conducting a thorough 
evaluation of any changes 
prior to implementation. We 
can help with that process.“

3



Half Code 
Outdoor Air
(210 cfm)

Code Minimum
Outdoor Air
(425 cfm)

Double Code
Outdoor Air
(850 cfm)

50% Outdoor    
Air (assumed 
0.5 cfm/sqft)

100% Outdoor 
Air (assumed 1.5 
cfm/sqft)

Common Cold 10% 5% 3% 1% <1%

Influenza 51% 29% 16% 4% 2%

SARS 66% 39% 23% 6% 3%

HVAC AND PATHOGENSB A C K G R O U N D

HVAC systems may address the prevalence of pathogens within buildings.  A 
contagious person will expel droplets and aerosols into the air that contain a vi-
rus or bacteria, which can infect others in a building.  This can occur by close con-
tact to a contagious person, contact with a contaminated surface, or inhalation 
of infectious aerosol particles.  The first method occurs by the immediate inha-
lation of pathogens in both droplet and aerosol form (the CDC recommends a 
6-foot social distance to minimize exposure).  The second method occurs when 
the heavier droplets in the air which will, by gravity, fall on to surfaces in the spa-
ce allowing for infection (therefore, thorough disinfecting of surfaces is highly re-
commended).  The third method of infection is caused by aerosols, which based 
on very recent reports have a half-life of 80 mins (NEJM 3/17/2020) may stay in the 
air for hours, and thus be able to infect others while the contagion is still active.  It 
is this source of infection that can be addressed by an HVAC system. 

INCREASED VENTILATION

As aerosol contagions remain in the air for an extended period of 
time, they will be recirculated through some type of air handler and 
then reintroduced back into the occupied space allowing for them 
to infect others in the space. Before contaminated air is reintrodu-
ced to the space, it is mixed with outdoor ventilation air. Increasing 
the amount of outdoor air decreases the concentration of the con-
tagion which is delivered back to the space and thus, reducing the 
chance for new infections. 

This concept was published in 2006 Indoor Air (Chen 16:469-481). 
Using the same method from the study, we analyzed a hypothetical 
5,000 sq ft office building, occupied for 8 hours a day, with an occu-
pancy of 200 sqft/person and 10 ft ceilings. The below table shows 
the probability of infection of one more occupant per day at the gi-
ven outdoor ventilation rates. As infection rates for the current coro-
navirus (SARS-CoV-2) are unknown at the time, we substituted SARS 
for this analysis.
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Ventilation vs. Airborne Infection Rate

Exhibit 1



Based on these values, simply doubling the outdoor air rate will reduce the chance of spread by 
almost half. Conversely, if a building is not currently operating to current codes, there is at least 
a 50% increase chance of spread.  Due to energy code requirements, it is most likely you will not 
be able to simply increase the outdoor air rates up to the values in the last two columns without 
the use of energy recovery. This will be discussed further in this report.

Instead of arbitrarily doubling the ventilation rate, which is equivalent to the LEED increased ven-
tilation requirement, another option would be to design the ventilation rate like a healthcare 
facility. This type of facility is dictated by the ASHRAE 170 Healthcare standards, which requires 
most non-surgical areas to be provided with a minimum of 2 air changes per hour of outdoor 
ventilation. This type of design may increase energy usage on a variable volume system as the 
minimum setpoints will be higher, which in turn may require more reheat to avoid over cooling. 

The aforementioned option, however, may not be viable for facilities that do not have centrali-
zed HVAC systems or with systems that have outside air ducted to various smaller terminal zone 
units.  

At a minimum, we would recommend that an airflow station be installed to actively control the 
outside air damper, ensuring that the desired ventilation rate is being provided to the building. 
Even a properly operating damper can be as much as 20% off the design due to outdoor wind 
effects. 

If the facility has single zone equipment serving occupied areas, ensure that the equipment fan 
is operating during all occupied hours. If the equipment fan is only running on call for heating or 
cooling, no ventilation will be introduced during these other times.

An increase in operating cost would be expected due to the additional load in increased ventila-
tion air. If the current ventilation rates are known, Rock Brook can help estimate what additional 
energy would be used.  

Prior to increasing the ventilation rate, a full analysis of the equipment would be needed to en-
sure that the thermal comfort of the occupants is not adversely affected. Even if the equipment 
cannot support the additional load on a peak design day, it may be possible most of the year. 

5



“DCV Systems have 
been implemented 
as energy savings 
methods, however, this 
lower ventilation rate 
may increase the rate 
of infection.“

DEMAND CONTROL VENTILATION

If you are associated with a newer building or one that has had a recent HVAC up-
grade, there is a possibility that some high occupancy spaces may have what is 
called Demand Controlled Ventilation (DCV). This system is designed to lower the 
amount of outdoor air ventilation that is introduced to a space when sparsely occu-
pied, typically determined by a carbon dioxide sensor. This system has been imple-
mented as an energy savings method, however, as noted in the previous Increased 
Ventilation section, this lower ventilation may increase the rate of infection.

A review of the space size and seating capacity would need to be completed prior to 
eliminating DCV to ensure that the energy code is not violated in any space.

If there is a central automatic building control system, we may recommend it be mo-
dified to override this function where allowed by the energy code, thus decreasing 
rate of spread. This could simply be a global selection at the workstation for either 
Reduced Energy or IAQ operation.

ECONOMIZER OPERATION If your building has central air handlers or packaged units, you may have economizer 
operation. We would recommend that this system be checked to ensure that it is ope-
rating properly. This should include all return and outdoor air sensors as they tend to 
fail without notice. This system is designed to utilize more outdoor air than required by 
code where the outdoor air conditions are acceptable. (i.e. outdoor air temperature/
humidity is less than required discharge conditions). As noted in the Increase Ventila-
tion section, running the system with 100% outdoor air when possible can reduce the 
airborne infection rate to almost zero.

It may also be possible to adjust the economizer setpoint ranges to allow for more 
operation in this mode without significantly affecting thermal comfort (i.e. 58° Fahre-
nheit enabled instead of the typical 55° Fahrenheit). The new setpoints would require 
some trial and error to determine an ideal scenario. If your facility also has chillers with 
an ambient temperature enable setpoint, it may need to be adjusted to avoid short 
cycling which may reduce the life of the chiller.
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IMPROVED TEMPERATURE AND HUMIDITY CONTROL

In the past, the design literature has recommended that relative humidity control  
in a space will actively lessen the spread of infections. However, more recent stu-
dies have not supported this.  This topic was discussed in the 2014 ASHRAE Posi-
tion Document on Airborne Infectious Diseases which was recently re-released in 
February 2020. 

The older studies proposed that humidity levels could affect infection rates in the 
following ways:

• A higher humidity level would tend to slow the evaporation of airborne drople-
ts allowing them to settle out of the air in minutes before they can become an 
aerosol. We’ve indicated in the beginning of this report that airborne droplets 
may remain in the air for an extended period of time (ASHRAE Transaction 117 
Memarzadeh 2011).

• A lower humidity level may dry out a person’s nasal mucosa making them more 
susceptible to infection.

• Relative humidity levels outside of the 40-80% range increase the viral transmis-
sion rate (Archives of Virology 51:263-73, Schaffer 1976).

Rock Brook agrees that there is not enough evidence to recommend the installa-
tion of active humidity control as a means of controlling pathogens. However, we 
still recommend the use of dehumidification sequences/equipment to treat other 
indoor air quality issues (i.e. mold and fungal spores). 

IMPROVED FILTRATION

All air handler systems include the ability to filter the air prior to being reintroduced into the occupied area. 
In office applications, these are typically located prior to any fans or coils.  The filters are rated based on a 
Minimum Efficiency Reporting Value (MERV). They can range from a low-end MERV-4, a typical MERV-7, an im-
proved MERV-13, and healthcare grade MERV-14 and HEPA filters. This designation is a calculated mean value 
based on the effectiveness of capturing three size ranges of particles (0.3-1.0, 1.0-3.0, and 3.0-10.0 nanometers). 
The below values were obtained from a study published in the Aerosol Science and Technology (2012 Stephens 
46-504-513).  These differ from the industry testing standards as filters below MERV-13 are only required to be 
tested for the largest particles. This is not the size of the virus, but rather the size of the particle to which it is 
attached. A free-floating virus cannot survive for long without being attached to some other particle.
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Filter Effectiveness

Exhibit 2

MERV 4
(Low End)

MERV 7
(Typical)

MERV 13
(Improved)

MERV 14
(HealthCare)

MERV 17+
(HEPA)

3.0-10.0 nm 15% 50% 90% 90% 99.9%

1.0-3.0 nm 9% 46% 90% 90% 99.9%

0.3-1.0 nm 1% 17% 70% 80% 99.9%



The low-end filters are not recommended beyond fungal, dust, or pollen control 
as they have limited impact on anything smaller than 3.0 nm. The typical MERV-7 
filters are a significant improvement; however, they still only capture half of most 
of the particles and a limited effect on the smallest particles. The MERV-13 and 14 
filters provide superior performance at all levels with the healthcare type MERV-14 
being better on the smallest particles. Lastly, the HEPA level filters capture all but 
0.1% of particles.   

Of course, the important question for infection control is how these sizes relate to 
actual contagion contained particles. There have been some studies that mea-
sure the particle size that infected people produce. One often cited reference on 
the influenza virus was published in the Journal of Occupational and Environmen-
tal Hygiene (2012 Lidsley -9-443-449). It states that 35% of the particles produced 
in a sneeze are within the larger particle range, 23% are in the middle range, and 
42% are in the smallest.  Based on the previous table, it can be seen that a MERV-7 
filter will have limited effect on 42% of the particles.  

Increasing filtration may have effects within a building’s environment. A study 
prepared by Dr. Stephens from Illinois Technical Institute on this topic factored 
in several variables to test this theory.  These variables included building size, ou-
tdoor airflow, supply airflow, infection rates, exposure time, particle deposition 
rates and various filtration levels.  Applying this method to the same hypothetical 
building (as illustrated in the ventilation section of this report), the probability of 
infection of one more occupant per day at various levels of filtration is shown be-
low. This will only effect infections caused by long term aerosols in the air and not 
close contact with an infected individual.

If building maintenance has not been proactive with installing filters in the HVAC equipment, the overall rate of 
infections could more than double from what a properly maintained system would provide.   A closer look of the 
table shows that the higher filtration levels have little improvement on the transmission of the common cold. There-
fore, as a compromise, you may install the more expensive MERV-13 filters during the flu seasons and use the lesser 
grade MERV-7 filters during other times. As the flu season is typically not concurrent with the peak loads of summer, 
any loss in airflow due to the higher pressures losses during non-peak times may have little effect on comfort levels. 

If it is desired to reduce the infection rates even more, we would recommend upgrading to MERV-13 filters, as they 
may be able to be installed within existing filter racks.  Most filter manufacturers recommend a pre-filter to extend 
the life of the main filter. Additionally, the fan speed should be checked prior to a filter change to ensure the extra 
pressure losses through the improved filters can be supported. If your HVAC systems are pressure dependent (i.e. 
no vav boxes), the air handler should be rebalanced to ensure that there is no loss in comfort in the occupied areas. 
There would be a small increase in energy use due to the higher pressure drop in the improved filter.

This option may not be viable for facilities that do not have centralized HVAC systems. Systems with smaller fan coil 
units typically cannot support a filter above MERV-7.  

8

Filtration vs. Airborne Infection Rate

Exhibit 3

No Filter MERV 4
(Low End)

MERV 7
(Typical)

MERV 13
(Improved)

MERV 14
(HealthCare)

MERV 17+
(HEPA)

Common Cold 3% 2% 1% 0.6% 0.6% 0.5%

Influenza 14% 11% 6% 4% 4% 3%

SARS 20% 15% 9% 6% 6% 5%



This product improves the indoor air conditions by damaging a pathogen’s DNA, making it inert. However, for this de-
vice to work as intended, it needs to be in line of sight of the pathogen that is to be treated and have long enough ex-
posure to be effective. Based on testing completed by the Homeland Security Research Center published in September 
2006 (EPA-600-R-06-085), a properly sized system can kill up to 59% of some viruses and 99% of non-spore bacteria. We 
are not aware of any testing completed on the current Coronavirus as it relates to UV lights. 

There are two methods on how this system can be implemented. The first is to have a lower density system installed 
directly down-stream of the cooling coil and drain pan. This will kill any contagions that are growing on the wet coil. This 
addresses the concern noted in the filtration section where there is no filter downstream of the coil. The second method 
is to install a denser UV field in the area after the cooling coil to treat the actual airstream. When taking into account the 
velocity of the airstream (typically less than 500 fpm after a coil) and the intensity of the UV light, this type of installation 
may be able to kill more than 50% of the contagion within the short period of time it is within the field. 

To ensure that the UV system operates as intended, in 2015 ASHRAE developed testing standards 185.1 and 185.2 that en-
sures that the performance of the equipment matches the manufacturers publications. Any systems that are installed 
should bear this certificate. 

It should be cautioned that there is a safety hazard associated with UV light where vison can be permanently affected. 
Most manufactures include an interlock with the access door to ensure the device is turned off when open. However, we 
may recommend the use of a manual reset on larger systems where it may be needed for an operator to be in the unit 
while the access door is shut for testing.  

In some smaller systems, the second option may not be feasible as there is not enough space for the air to have a suffi-
cient exposure time in the UV field. On even smaller single zone units, the coil treatment option may also not be possible 
as there is no space beyond the coil to install any additional components. Rock Brook can help determine if this option 
is feasible in your facility.

UNIT MOUNTED ULTRAVIOLET (UV) LIGHT
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This option is known in the industry as Upper-Air UVC and is a similar 
product as the unit mounted system. These are installed high in the oc-
cupied space to kill any airborne contagions that are in line of sight of 
the device. These have been more popular in health care facilities for use 
in operating rooms, emergency departments and corridors where pa-
tient conditions are unknown. However, they could be used in large open 
spaces in places like cafeterias and open office plans.  To minimize the 
safety concerns, noted in the previous unit mounted UV section, these 
are installed with shields to protect the occupants. Due to the shielding, 
this will not affect any surfaces in the occupied zone, only the air within 
line of sight of the units.

Typically, as HVAC engineers we would not be involved in the design of 
this type of system, however, as these are produced by the same ma-
nufacturers as the in-unit systems, Rock Brook can provide guidance on 
their design. We see this as a viable option where an increase in ventila-
tion or filtration is not possible. For example, a system that uses smaller 
individually zoned units may be a good application. 

BI-POLAR IONIZATION

This product is installed within an air handler prior to the filtration 
section. It is a gas-phase air purification system that adds both po-
sitive and negative ions to the air stream. The negative ion charge 
attracts the particles and with this charge, they are attracted to a 
grounded surface, thus getting pulled out of the air stream. In addi-
tion, with having a common charge, the particles tend to clump to-
gether, which accelerates them falling out of the air due to gravity.

This type of product has typically been advertised as a method to 
lower energy cost by reducing ventilation and without any adverse 
effects on indoor air quality. In fact, where the outdoor air pollutan-
ts are high or where there is a concern with internally generated 
VOCs, it will actually improve the indoor air quality better than most 
other treatments.

ROOM INSTALLED ULTRAVIOLET (UV) LIGHT
1 0



There are currently some manufacturers releasing literature that indicates that this 
equipment can significantly help in reducing the spread of pathogens. They do not 
publicize the science behind these claims, however ASHRAE published a position 
document on Filtration and Air Cleaning in January 2015. This paper stated that the-
re are no independent studies related to the direct health effects of this system. One 
claim that has been made, is that this system is better than filtration as no media 
can contain particles as small as viruses; we believe this is misleading. As noted ear-
lier in this report, viruses cannot remain active without being attached to a larger 
particle, therefore the size of the virus is not pertinent.

Where we see this product possibly being effective is in the ability to forgo the ins-
tallation of higher efficient filters. As the product does promote the creation of lar-
ger particles, it may transform multiple 0.3-1.0 nm partials into the 1.0-3.0 nm range. 
As shown in the table below, (as also shown in the Increase Filtration section), this 
may allow a MERV-7 filter to function like a MERV-13. A cost of the ionization system 
would need to be compared to the increase cost of filters to determine the payback 
of such system.

Even though we cannot currently recommend this system for pathogen control, it is 
still a viable option for energy savings and other indoor air quality concerns.

MERV 4
(Low End)

MERV 7
(Typical)

MERV 13
(Improved)

MERV 14
(HealthCare)

MERV 17+
(HEPA)

3.0-10.0 nm 15% 50% 90% 90% 99.9%

1.0-3.0 nm 9% 46% 90% 90% 99.9%

0.3-1.0 nm 1% 17% 70% 80% 99.9%

1 1

Filter Effectiveness

Exhibit 4



ENERGY RECOVERY SYSTEM

If there is a plan to replace equipment in the future, it may be desired to include some type of energy recovery 
with the new equipment. As illustrated below, (as also shown in the Increased Ventilation section), having 
higher levels of outdoor air can significantly reduce the infection rates within a building. 

Even though there is an increase in cost for this equipment, it is typically seen that the payback on this type 
of system would be about 7 years if the higher level of ventilation is maintained.

If you have a relatively new unit and still desire to implement this concept, it may be possible to design an 
add-on unit to pre-condition the outdoor air allowing the current unit to remain. Rock Brook can help to 
determine if this is feasible for your facility.

Typical types of recovery systems include energy wheels, energy cells, wrap-around heat-pipes, and glycol 
loops. For pathogen control, we would not recommend a wheel due to some cross contamination inherent 
in their design. An energy cell is a very good option if space is available. The heat-pipe may be able to fit 
within a current air handler when floor/roof space is not available. Lastly, the glycol loop is ideal where a 
significant amount of air is remotely exhausted from the air handler. Rock Brook can provide guidance on 
the best possible option for your systems.

Half Code
Outdoor Air
(210 cfm)

Code Minimum
Outdoor Air
(425 cfm)

Double Code 
Outdoor Air
(850 cfm)

50% Outdoor 
Air (assumed 0.5 
cfm/sqt)

100% Outdoor 
Air (assumed 1.5 
cfm/sqt)

Common Cold 10% 5% 3% 1% <1%

Influenza 51% 29% 16% 4% 2%

SARS 66% 39% 23% 6% 3%

1 2

Exhibit 5

Ventilation vs. Airborne Infection Rate



This option would only be viable for a new building. This type of sys-
tem is currently not often used except for large open spaces with 
high ceilings,  but it was once a more popular design option for hi-
gher energy efficient buildings due to their lower required airflows. 
The concept is that the supply air is introduced low into a room, typi-
cally via a raised floor plenum and at a higher temperature than a 
typical ceiling supply system (typically 68° Fahrenheit). This airflow 
migrates along the floor until it reaches a heat source (i.e. a person). 
The heat source warms the air causing it to rise past the “person” 
cooling them then continuing up to a high return at the ceiling. 

This type of system is very efficient for conditioning spaces with high 
ceilings as the entire room does not need to be cooled to maintain 
comfort in the occupied zone. An added benefit is that the exhaled 
air from an infected person also rises up to the ceiling minimizing the 
chance for reinfection.  This differs from the typical ceiling supplied 
systems which rely on a more consistent temperature profile which 
tends to keep contagions in the occupied zone for a longer period.

A study of this type of system was published in HVAC&R Research 
(2011 Li 17:4, 432-445). Based on model simulation, it was found that 
with this type of system a co-occupant will re-breathe one-third less 
of the other occupant’s exhale as compared to a typical ceiling su-
pply system. However, it also did show a similar increase in close con-
tact exposures due to the lower velocity air within the space. We cou-
ld not locate any real world studies proving this model is accurate in 
an office application, however, there have been a few for healthcare 
facilities.  In these studies, it was shown that due to the limited heat 
sources in a patient room, the DV systems do not significantly de-
crease infection rate in these spaces.

As office buildings typically have enough heat sources to create a 
thermal plume, it appears that a DV system could provide for some 
infection reductions.  However, at this time, we have not seen this 
proven in a real life study. If the facility has open spaces and an as-
sumed capacity where occupants are spaced further than 6ft apart, 
this may be an option to be considered to minimize infection rates.

DEDICATED OUTDOOR AIR UNITS WITH SENSIBLE ZONE COOLING

This is another design concept directed at new construction or full HVAC replacements. In this system, a 
dedicated outdoor air unit (DOAS) is ducted throughout the building to provide the outdoor ventilation 
needs, typically near neutral room air conditions. This unit is designed for 100% outdoor air with a recovery 
device where all the return airflow is exhausted from the building. The individual space temperature needs 
are served by individually zoned smaller units that either have chilled/hot water coils or connect to a varia-
ble refrigerant condenser system. 

As the only duct system that connects all portions of the building is the DOAS unit, it is not possible for it to 
spread airborne aerosols throughout the building as this air is not recirculated. Therefore, the only means 
to spread the aerosol contagions is through the smaller contained areas served by the smaller individually 
zoned units.

If your building use allows for contained areas with numerous smaller units (i.e., few private offices on a 
single zone), this type of system could reduce the infection rate as only few people “share” the same air en-
vironment. However, if your facility is to utilize an “open office” plan, the effectiveness of this design concept 
is limited due to the increased number of occupants that share the same space.  

DISPLACEMENT AND UNDERFLOOR VENTILATION DESIGNS (DV, UFAD)
1 3



Aside from infrastructure improvements, it is always prudent to confirm that 
the current equipment is still operating as designed and performing to the 
manufacturer specifications. If it has been years since anyone has confirmed 
system operations, we may recommend contracting with a retro-commis-
sioning firm to fully review your systems. This would typically include running 
each piece of equipment through all modes of operation confirming that all 
the components are operating as intended. In addition, this work can also 
include measurement of air and water flows to confirm that the equipment 
performance is as anticipated. This may show that a piece of equipment 
needs to be replaced or be significantly overhauled. As an additional benefit, 
this procedure may also improve overall occupant comfort and decrease 
operating costs.

RETRO-COMMISSIONING/OPERATIONS PROGRAM

SHUTTING OFF THE HVAC SYSTEMS

There have been some wide-spread statements that HVAC systems in occupied buildings should be shut off to 
prevent the spread of the virus.  In April of this year, ASHRAE published an official issue statement on this topic in-
dicating that this is false, and it will in fact, increase the infection rate. As noted within this report, by not circulating 
the air through an air handler, you will bypass all the measures that are installed to remove the contagion from 
the environment. At a minimum, the fan system, with outdoor ventilation, must operate continuously during all 
occupied hours. 

Furthermore, we would recommend that during times when infection rates are high, the systems could operate 
in occupied mode continuously during off hours with outdoor ventilation. The result would be to more thoroughly 
remove the contagions from the environment. Note that this will increase the energy use of the HVAC system, 
however this could be lessened if the room temperatures are setback. To avoid any effects on building finishes 
would not recommend going lower than 60 ° Fahrenheit or higher than 80 ° Fahrenheit. If the additional energy 
cost is not acceptable, the system can be temporarily configured to run the fan continuously during off-hours 
without outdoor air, allowing for more passes through the filtration system. This option will have some effect on 
energy cost, but they will be significantly less than full occupied operation.

 

We have presented these strategies to assist your understanding of how various HVAC measures can impact 
airborne disease transmission. As professional engineers, it is our ethical obligation to place public safety above 
all else. Please contact us at any time to discuss how we may study your specific scenario and provide tailored 
recommendations.

Contact: Jill Tropea,  Marketing Manager, The Rock Brook Consulting Group, PA 
732.438.1600  x180
jtropea@therockbrook.com 
www.therockbrook.com

CONCLUSION

“There have been 
some widespread 
statements that HVAC 
systems in occupied 
buildings should be 
shut off to prevent the 
spread of the virus.“
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