BUILDING WELL.
Evolving trends and applications for building systems and procedures that can promote wellness and
assist in mitigating the spread of communicable diseases
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THE ROLE OF BUILDING
SYSTEMS IN PROMOTING
WELLNESS

OVERVIEW
In the wake of the COVID-19 pandemic, as the normalcy of daily
life has been upended, it is safe to expect that even when social
activity resumes, "normal" experiences and interactions will be
altered for years to come, if not permanently.
Similarly, the hyper-focus on health and wellness of the past
several months will undoubtedly impact all spheres of society
long-term, including environmental design and the design
of building systems. Buildings will take on new standards for
promoting the health of their occupants and will be equipped with
MEP/T system applications designed to help mitigate the spread
of communicable disease.

"Consulting engineers must take the lead in bringing cost-effective
solutions to building owners and operators to ensure mechanical ventilation
systems have the capacity and performance to make them safe, energy
efficient, and able to guard against the indoor conditions that lead to the
growth and spread of all infectious agents."
— Mark Madorsky, PE \\ LEAF Engineers
As schools, offices, stores, and other public venues prepare to
reopen, the concerns over public health for the future will surely
cause institutions to refresh some of the design measures that
enhance wellness already in practice as well as considering
new, more stringent building systems that will deliver higher

performance to enhance indoor air quality. Public spaces and
the building systems supporting those spaces will be expected
to provide safe environment conditions that are consistent with
Centers For Disease Control and Prevention (CDC) guidelines.
As social distancing and other measures are taken to mitigate
airborne disease in public learning environments, the building
systems will need to adjust with the times as fundamental
changes occur to meet healthy environment expectations.
LEAF Engineers has developed this document to provide evidencebased MEP building system engineering design, operations, and
maintenance strategies to help in the fight against respiratory
infections, including COVID-19. Indoor environmental conditions,
especially those directly affected by mechanical ventilation, are
extremely critical considerations in the construction of facilities
that promote health and well-being. Air quality monitoring and
awareness are two other key factors that provide invaluable
insight to building owners and operators. With special attention
to HVAC systems along with application of other technologies,
such as virus fighting lighting systems, surface disinfectants, and
effective hand-washing facilities, the resilience of buildings against
the spread of disease-causing contaminants can be drastically
improved.
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A RAPID ESCALATION
In 2020, the world saw how quickly COVID-19 spread on a global scale.
The rapid progression of the pandemic and its effects, namely the
closure of public spaces, drastically impacted people and nations, and
will likely be felt for years to come.

MARCH 8, 2020

FEBRUARY 29, 2020
First death in the U.S.
occurs in California

DECEMBER 2019
Chinese officials
in Hubei province
confirm dozens of
cases of pneumonia
from an unknown
cause

DECEMBER

WHO officially
classifies
COVID-19 as a
pandemic

World Health
Organization (WHO)
declares global health
emergency

FEBRUARY

MARCH

JANUARY 21, 2020
JANUARY 7, 2020
The outbreak is
identified as a
new coronavirus
(COVID-19)

Source: NBC News

The United States
confirms its first
coronavirus case

FEBRUARY 9, 2020
Death toll in mainland
China surpasses that of
2003 SARS outbreak

NBA, MLB, NHL, and
NCAA suspend seasons

MARCH 13-16, 2020
School closures
announced across
the U.S.

Social distancing and surface disinfecting
have been the most widely publicized and
immediately effective responses to slowing
the spread of COVID-19. As research has
continued and updates from the CDC,
WHO, and other leading entities have been
shared, recommendations for mitigating
the spread of the virus have been made to
include considerations for addressing indoor
air quality. The following statements were
shared by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers:

APRIL

MARCH 20APRIL 3, 2020

MARCH 11-12, 2020

States
postpone May
elections and
issue Stay at
Home orders

MAY

MAY 2020
States expected
to further ease
restrictions on
public gathering

MARCH 28, 2020
Deaths in the U.S.
pass 2,000 and
confirmed cases
nationwide rise
to over 100,000

SLOWING
THE SPREAD

Death toll in the
U.S. passes 20,000

MARCH 11, 2020

JANUARY 30, 2020

JANUARY

APRIL 11, 2020

Confirmed cases in
the U.S. top 500

APRIL 27, 2020
Some states
begin allowing
businesses to
repoen, limiting
numbers allowed
to gather

"Transmission of SARS-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."
"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,
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disabling of heating, ventilating, and air-conditioning systems is not a recommended
measure to reduce the transmission of the virus."

PREVENTING SPREAD OF
DISEASE BY OPTIMIZING
INDOOR AIR QUALITY

CONSIDERATIONS FOR MECHANICAL HVAC SYSTEMS
When particles that lead to respiratory infections are present in a space, all airborne contaminants may ultimately be recirculated
through the mechanical ventilation systems and be spread from one location to others within the building. Proper design, balancing,
operation, and maintenance of systems is paramount to achieving correct supply air temperature, supply air volume, fresh air
percentage, mixing for dilution purposes, control of relative humidity, effective exhaust quantities, and filtration for particulates.
Recommendations for HVAC systems include:

BASIC
COST

LOW-MEDIUM
COST

HIGHER
COST

FOR EXISTING FACILITIES
• Ensure all fresh air dampers are
modulating properly and opening to the
correct position on unit RUN command

• Enable air side economizers to flush out
buildings with 100% fresh air as often as
possible

• Ensure all system air filters are changed
with fitted and minimum MERV 8 rated
replacement filters at their designated
monthly expiration date

• Toggle demand-controlled ventillation
sequences to maintain fresh air
volumes at design 100% of RUN time in
occupied mode

• Inspect cooling coils and drain pans for
cleanliness and drainage of condensate

• Extend run time on all air handling
systems, optimal start

• Retro-commission and conduct
professional air handling system
inspections and air quality surveys of all
facilities and HVAC components; replace
outdated units
• Add permanent indoor and outdoor
air quality monitors and reporting
instrumentation for real time data
collection on ventilation system safety
and effectiveness

FOR NEW CONSTRUCTION
• Position and space air devices and
return connections for maximum
blending
• Upsize toilet, lab, and janitorial closet
exhaust systems
• Select all air filters as a minimum MERV
13

• Increase outdoor air and exhaust
ventilation rates (taking appropriate
precautions in areas with high pollution
concentration) to at least 30% above
code minimum to ensure high level
dilution
• Specify cleanable, smooth metallic
surfaces for the interior of all air
handling system components including
all mechanical duct systems with duct
access panels at frequent intervals
• Utilize demand-controlled ventilation in
all spaces

• Equip air-handling units with ultraviolet
emitting fixtures to control microbial
growth
• Consider mechanical systems with a
precise degree of air distribution and
fresh air control such as displacement
ventilation systems that minimize the
transmission and spread of breathing
zone contaminants
• Provide 100% air-side economizers on
all air handling systems and include
energy recovery technology
• Provide HEPA filtration on all
recirculated systems
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CHECKLIST FOR
HVAC CONTROLS
The following checklist details items that building operators can assess and
implement to optimize indoor air quality in their facilities and help prevent the
spread of communicable diseases.

Does the overall appearance of the thermostat appear to
be in good condition (does not show excessive wear, t-stat is
not obstructed, etc)?
When placed into heating does the unit respond?
When placed into cooling does the unit respond?
When carbon dioxide levels are above demand controlled
ventilation setpoint, does the unit respond with modulating
economizer or opening fresh air damper to max?
Does the (standalone) thermostat enable the unit at the
scheduled time?
Does the (standalone) thermostat disable the unit at the
scheduled time?
Is the Building Management System (BMS) front-end
properly functioning and configured (icons respond with
proper functions, are you able to navigate through the
campus to various units without lag, unit enable/disable is
clearly distinguishable, are the units all properly tagged on
the screen, etc)?
Does the BMS main panel appear to be in good condition
(wires are neatly organized, board is clean, panel is free from
debris, panel is free from excessive rust, no signs of water
intrusion, etc)?
Does the BMS sub or local panel appear to be in good
condition (wires are neatly organized, board is clean, panel
is free from debris, panel is free from excessive rust, no signs
of water intrusion, etc)?
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GERM- FIGHTING
LIGHTING

CONSIDERATIONS FOR ELECTRICAL SYSTEMS
The CDC and FEMA endorse the use of germ-fighting and bacteria killing lighting systems to help in the control of viruses on contact
surfaces. Several lighting fixtures, with safe and enhanced lighting spectrum performance are now available. Recomendations for
electrical systems in existing facilities and new construction include:

LOW-MEDIUM
COST

HIGHER
COST

• Provide clean technology LED lighting fixtures in clinics,
laboratories, locker rooms, food prep areas, kitchens, restrooms,
and other bacteria intensive locations

• Outfit classrooms, auditoriums, gymnasiums, and all other public
and staff areas with clean technology LED lighting sources
• Replace existing fixtures with clean technology LED units

• Retrofit existing fixtures with clean technology LED

"The wavelength of UV radiation ranges from 328
nm to 210 nm (3280 A to 2100 A). Its maximum
bactericidal effect occurs at 240–280 nm. Mercury
vapor lamps emit more than 90% of their radiation
at 253.7 nm, which is near the maximum microbicidal
activity 775. Inactivation of microorganisms results
from destruction of nucleic acid through induction
of thymine dimers. UV radiation has been employed
in the disinfection of drinking water 776, air 775, titanium implants 777, and contact
lenses778. Bacteria and viruses are more easily killed by UV light than are bacterial spores
775. UV radiation has several potential applications, but unfortunately its germicidal
effectiveness and use is influenced by organic matter; wavelength; type of suspension;
temperature; type of microorganism; and UV intensity, which is affected by distance
and dirty tubes779. The application of UV radiation in the health-care environment (i.e.,
operating rooms, isolation rooms, and biologic safety cabinets) is limited to destruction of
airborne organisms or inactivation of microorganisms on surfaces."

ACCORDING
TO THE CDC,
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REDUCING CONTACT WITH
INFECTION THROUGH
HYGIENE & HAND WASHING

CONSIDERATIONS FOR PLUMBING SYSTEMS
The CDC publishes specific guidance for enhanced personal hygiene practices to minimize the person-to-person contact transmission of
viruses. Correctly located and operating hand washing sinks and lavatories, with heated supply water and disinfecting soap dispensers
are critical. Recommendations for plumbing systems include:

LOW-MEDIUM
COST

HIGHER
COST

FOR EXISTING FACILITIES
• Inspect and service domestic water heaters and set to deliver 140
degrees Fahrenheit with mixing valve set at 110 for hand washing

• Retrofit all existing sinks with hands-free faucet hardware with
a 20 second run time setting (as permitted by AHJ)

• Prior to reopening buildings that have been unoccupied for an
extended period flush all domestic potable water lines through
point of use at maximum hot water temperature

• Replace manual flush valves in toilets and urinals with handsfree, sensor operated flushing mechanisms

• Clean and disinfect all plumbing fixtures

• Add additional hand sanitizing stations throughout building
that use an alcohol-based hand rub

FOR NEW CONSTRUCTION
• Increase the number of plumbing fixture hand washing sinks
at all locations by 50%-100% to accommodate the demand and
minimize wait times
• Design restrooms with minimum 6-feet spacing between all
plumbing fixtures
• Standard design must include cold and tempered water to
every faucet making it suitable for hand washing purposes
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HALTING THE SPREAD OF
GERMS BY
DISINFECTING SURFACES

CONSIDERATIONS FOR SURFACE / ROOM DISINFECTANT SYSTEMS
The CDC, FEMA, and EPA have published guidelines for the surface disinfection and decontamination of localized areas within buildings
that may have been exposed to dangerous bacteria and viruses. All applied disinfectants should be EPA approved for indoor use and
proper personal protective equipment (PPE) should be worn during the application of chemical agents. Recommendations for surface /
room disinfectant systems in existing facilities and new construction include:

LOW-MEDIUM
COST

HIGHER
COST

• Clean HVAC units and solid surface duct systems with Fosters
40-80 disinfectant

• Portable room air cleaners with HEPA filters

• Disinfect air handling unit coils and drain pans

• Install HVAC duct-mounted ozone-free hydrogen peroxide
emitters
• Portable ultra-violet light sterilization units

KNOW THE DIFFERENCE
CLEANING removes germs

• Engage a restoration contractor for building-wide cleaning and
disinfection services

SANITIZING lowers the number of germs
DISINFECTING kills germs

PARTICIPATING ON A
GLOBAL SCALE

LEAF Engineers has lent their expertise to the global effort in preventing the spread of communicable
disease by joining the International WELL Building Institute's (IWBI) Task Force on COVID-19 and Other
Respiratory Infections. IWBI is a renowned industry thought leader and through this task force, will provide
guidelines for prevention, preparedness, resilience, and recovery.
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IN CONCLUSION

While COVID-19 is not the first or the only illness to impact society, it has certainly been one of the most significant and memorable
in recent history. We can be sure that mitigating the spread of disease will be a high priority in all spheres of society as a result.
The recommendations brought forth in this document are not exhaustive, nor operating under the assumption that research and
technology will remain static. Rather, these recommendations are based on what is known at this time and what has been proven
effective and safe thus far. LEAF Engineers has been a leader in the public education industry and will continue to pioneer solutions
for the design of building systems. As new solutions are developed, this dynamic document will continue to be updated and can be
referenced on our website at leafengineers.com.

LEAF Engineers embraces a culture that prioritizes a healthy lifestyle and environments for all. If you have any questions or desire more information,
please contact Mark Madorsky (President - LEAF Engineers) at 1-800-938-7272.
LEAFENGINEERS.com

