Keeping Cool In the Time of Celt

How to keep using arronditioning to reduce the risk of infection
while minimizing impacts to climate and energy demand
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To serve humanity by advancing the arts and
sciences of heating, ventilation, air
conditioning, refrigeration and their allied
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A healthy and sustainable built environment
for all.
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HVAC System Operation During Building Shutdown Air Conditioning and Heating

How to Return the HVAC System to Normal Operation Ventilation Systems
Operating of Heating/Cooling System in Home Exhaust Systems
Riding Mass Transit and Airlines Filtration and Disinfection

Upgrading Filters and Use of Air Cleaners BAS and Access Control Systems
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Healthcare Facilities, Commercial, Residential, Elevator Control

Schools and Universities, Residential, Transportation )
A Water Systems

www.ashrae.org/covidl19
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SARE0\2, Definition and Transmission



Definitions

ACOVIBLI is caused by the SARBV2 virus

AVlrUS CO”S'St Of a IlPld membrane Wlth S |k Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
proteins on the surface, encapsulating RN,
strands. Upon contact with human cells, th sawoens
virus releases its RNA genetic material intc
the host cell, driving virus replication.

AVirus may require an incubation period of t
to 14 days before the body exhibits any
symptoms, if any.

AAverage diameter 120 nm
ATotal cases: 3Million+
ATotal Deaths: 970,000 +
Ahttps://www.worldometers.info/coronavirus/ -
AStill in the First Wave of Infections

envelope small membrane protein (E)
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ATransmission of SARR®V2 through the air is sufficiently likely thatrborne
exposureto the virus should be controlled. Changes to building operations,
Including the operation of HVAC can reduce airborne exposures.

AVentilation and filtration provided by HVAC systems can reduce the airborne
concentration of SARGoV2 and risk of transmission through the air.
Unconditioned spaces cause thermal stress to people that may be directly life
threatening and lower resistance to infection. In general, disabling of HVAC systems
IS not a recommended measure to reduce the transmission of the virus.



Transmission of SARS\2

Alt can spread from perseto-
person:
1. People in close contact

2. Respiratory droplets via coughs,
sheezes, etc.

3. Touching surfaces of where the
virus settled on

4. Significant portion of people do
not feel any symptoms, can act
as virus carriers
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ASmaller aerosols from sneezes and coughs
can last for significant time in the air
depending on their sizes.

A Large Droplets settle to the floor in a few
seconds, usually drop within 1 to 2 mg3t) and A fow ™I L e
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HVAC Systems and Engineering Controls



How to Improve the IAQ?

-_ Engineering Controls can
be used to reduce
' Infections through the
HVAC system
Source: U.S. v
CDC&P, Hierarchy

of prevention
12



Engineering Controls

AVentilation:
AOutdoor Air dilutes indoor pollutants

AFiltration:
ATrapping particles of different sizes depending on the filter efficiency

AAir Distribution:

AA major factor in spreading contaminants or limiting their spread within a
building

ADisinfection:
ACan reduce indoor microorganisms by the installation of UVGI lighting

ATemperature and Humidity Controls § :and 4060% RH)
AUsed to limit the growth of molds, and decrease microorganism's lifespan



Building Ventilation Rates

AWnhy not use 100% OA?

H Heating and cooling equipment size
' Energy consumed, excessive electric bills

AMinimums dictated by local code
ABased on Standard 62.1 for commercial buildil
ABased on Standard 62.2 for residential buildin:

ANSI/ASHRAE Standard 62.1-2016
{Supersedes ANSIfASHRAE Standard 62.1-2013)
Includes ANSIFASHRAE addenda listed in Appendix K

Ventilation
for Acceptable
Indoor Air Quality

See Mppendix K for appreval datss by the ASHRAE Stancards Commitoss, the ASHRAE Board of Directors, and the Amer-
ican National Standards Insticute.
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Filtration MERV 8 filters q 1

Removes
Coarse particle

AFilters can contribute to U}
reducing indoor pollutants \-hgmm%

AFilters with higher Minimum
Efficiency Reporting Value
(MERYV) tend to remove finer
particles

MERYV 1316 filters

Removes fine and
coarse particles at
higher efficiencies
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Most Penetrating
particle size through &

Fl Itrati()n filter usually between
0.1-0.3um

AAt higher MERYV ratings, more
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Filtration Bypass

Alf filters were not adequately installed, then a portion of the supply
alr may bypass the filter

AThe bypass usually occurs through gaps at the sides and corners of
the ducting system

AMore particle therefore can enter the room

Effective MERV with

Filter original Type 1-mmgap 10-mm gap
MERYV 6 6 <5
MERYV 11 11 8

MERYV 15 14 8



Air Distribution

APressure Controls

A Avoid the spread of pathogens from one room to the next
A Study the stack effect within buildings

Alndoor air distributions:
AEvaluate supply and return vent positions
A Avoid horizontal air motion within indoor spaces



Building Stack Effects

U Stack effect: is the movement of air
Into and out of buildings from air
buoyancy.

U In the winter: warmer air rises through
the floors of the building, forces cold
air to enter from the bottom floors

U In the summer: the reverse process
occurs, cooler air in the building
precipitates, dropping to the bottom
floors, cause suction of hot air from the
top floors



