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Questions?
Click on the Q&A button located on
the black menu bar at the lower or
upper portion of your screen. Type in
any questions you might have.
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Why We’re Here?
Covid-19 Impact and Wild-Fire!
◦ Resilience is defined as using the least resources and maximizing
passive design to deliver the most comfortable environment
◦ COVID-19 abruptly stopped the world without discrimination. The virus
spreads through close contact with infected people mainly via
airborne transmission of respiratory droplets
◦ Architects and engineers seek for better solutions to improve the
building’s indoor air quality without compromising energy efficiency
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Speakers

James Shwe, PE

John Ko, President
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Current Air Quality

https://www.airnow.gov/
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Healthier Buildings through HVAC Design
• Higher outdoor air ventilation rate is preferred (OSA)
• Cleaning the recirculated air through high performance filters
• Installing germicidal devices to combat current and future viruses (UV-C /
Plasma/PCO)
• Using smart controls to facilitate the building and occupants’ needs
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Some Basic Terminology
◦ Code Compliance – CAC Title 24, Building Code, Mechanical Code, Energy Code
◦ ASHRAE Standard 62 – Standards for Ventilation & Indoor Air Quality
◦ ASHRAE Standard 55 – Standards for Thermal Comfort
◦ PMV / PPD – Predicted Mean Vote of Occupant Comfort / Predicted Percentage of
Dissatisfaction
◦ PMV takes into consideration the effects of six variables: Humidity, Air Speed, Clothing
Insulation, Air Temperature, Metabolic Rate, Radiant Temperature and Human Comfort
◦ The Adaptive Comfort Model takes into account factors such as culture, climate, social,
psychological and behavioral adaptations.
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Learning Objectives

Attendees will earn 1 AIA LU/HSW for attending this presentation live.
AIA CA will submit you for AIA credit within 10 days of the presentation.
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Guide from the CDC

Protection Against Covid-19
◦ The National Institute for Occupational Safety and Health (NIOSH)
◦ Indoor Environmental Quality
◦ HVAC Design for Better IEQ
◦ Ventilation for higher Outdoor Air Supply
◦ Higher air circulation rates
◦ Exhaust as much as possible
◦ Clean the supply air (recirculated air + outdoor air)
◦ More intelligent controls with Occupancy / IAQ sensors
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ASHRAE Suggestions

ASHRAE Position Document in Infectious Aerosols
◦ HVAC design teams for facilities of all types should follow, as a
minimum, the latest published standards and guidelines and good
engineering practice. Designers of new and existing facilities could go
beyond the minimum requirements of these standards, using
techniques covered in various ASHRAE publications.
◦ HVAC-related strategies to help reduce occupant exposure to infectious
aerosols:
◦
◦
◦
◦
◦
◦
◦

Dilution with outdoor air ventilation
Airflow Patterns
Pressurization
Temperature & Humidity Distribution
Control Strategies
Filtration
Ultraviolet Germicidal Irradiation (UVGI)

o Ultraviolet Germicidal
Irradiation (UVGI)
o Alternative means of airstream
germicidal intervention such
as Plasma Ionization(not
addressed)
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Mixed Mode Ventilation
◦ Consists two different modes of HVAC operation

◦ Natural ventilation when the outdoor weather is favorable
◦ Mechanical cooling and heating when outdoor weather is extreme

◦ Opening windows help improve the indoor air quality (IAQ)

◦ Natural wind velocities are found to be able to provide sufficient outdoor air
ventilation to dilute the indoor pollutants

◦ Outdoor air sensors when provided, will revert to mechanical
cooling/heating and filter the outdoor air if outdoor air is very
polluted
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Mixed Mode Ventilation (Continued)
◦ Natural ventilation can be used to cool the building if you do the
following
◦ Passive Approach
◦ Architecture which allows crossflow of air through windows on two sides of
a building is good for cooling through natural ventilation
◦ Architecture which takes advantage of air movement by thermal
stratification to induce natural air movement. Intake for this design is
through windows or low air intake openings on the wall (Natural
Ventilation Terminals) and relief openings are at a higher elevation
through roof vents or clerestory windows
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Mixed Mode Ventilation (Continued)
◦ Fan Assisted Approach
◦ A whole house ventilation system that uses a fan instead of a roof
vent to increase air movement
◦ The increased air movement will also add to the comfort
◦ Energy performance of fan assisted outdoor-air cooling systems
can be improved by using wind and or solar power assisted fans
Wind Assisted Exhaust Fans (Source Edmonds Technologies)
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Mixed Mode Ventilation (Continued)
◦ HVAC Systems for Mixed Mode Ventilation
◦ Should have 100% outdoor air economizer systems
◦ Minimum MERV 13 air filters
◦ Plasma Ionization air cleaning systems
◦ UV-C
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Mixed Mode Ventilation (Continued)
◦ There are Three Types of Prevalent Designs
◦ Change-over design
◦ Concurrent mixed-mode operation
◦ Zoned system
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Adaptive Comfort Model

Thermal Comfort Model which considers Occupants’ Experience
◦ The adaptive model is based on the following ideas
◦ Three categories of thermal adaption
◦ Behavioral
◦ Physiological
◦ Psychological

◦ Research has shown that occupants of naturally ventilated buildings accept
and even prefer a wider range of temperatures than their counterparts in
sealed, air-conditioned buildings because their preferred temperature
depends on outdoor conditions
◦ The results were incorporated in the ASHRAE 55-2004 standard as the adaptive
comfort model
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Adaptive Comfort Model (Continued)
◦ Outdoor climate influences indoor comfort as humans adapt to
different temperatures during different times of the year
◦ The adaptive hypothesis predicts that contextual factors, such as
having access to environmental controls, and past thermal history
can influence building occupants' thermal expectations and
preferences. User experience varies depending on individual
background
◦ Occupants in naturally ventilated buildings accept a wider range of
temperatures and humidity
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Adaptive Comfort Model (Continued)
◦ The acceptable range of acceptable
indoor conditions is indicated in the
following graph. Operative temperature
in simple words is a calculated value
derived from the air temperature, air
velocity and radiation from surrounding
objects. This operative temperature
varies from 74 to 83 in the graph for
cooling. Also note that windows
influence the mean radiant temperature
thus the operative temperature.
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Destratification
◦ Destratification is applied for two purposes
◦ To reduce heating energy by blowing the stratified air from the upper part of
the room back into the occupied space below
◦ To increase comfort and save energy by reducing thermal gradients and
increasing air movement in the conditioned space thus reducing the
operative temperature

20

Destratification (Continued)
◦ In-ceiling air purifier as a destratification fan saves energy and
increase comfort levels while reducing the probability of airborne
transmission by purifying the air. The demonstrated model has
(HEPA filters, UV-C, Activated Carbon and Titanium Oxide filters).
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Controls

(Any building system is only as good as the controls)
◦ A good control system must be able to maintain both IEQ and Energy Efficiency.
◦ For IEQ,

◦ Sensing of Temperature, Humidity, CO, CO2, VOC, Particulate Matters (PM), Air
Movement and Radiant Heat Effects
◦ Sensing of outdoor conditions to change from natural ventilation to mechanical HVAC

◦ For Energy Efficiency,

◦ Occupancy Sensors to control the room temperature and air quality setpoints
◦ Trending to optimize preoccupancy warmup, cool down and purging with outdoor air
◦ Set Back / Setup strategies like pre-cooling the space by taking advantage of the
cooler nighttime temperature and building mass
◦ AI machine learning to optimize the application of trended data towards the Adaptive
Comfort Model and adjust indoor set points
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Komfort IQ was engaged to lower their HVAC
energy use and improve the comfort, health and
well-being of their occupants.

The Los Angeles Department of Water and Power’s (LADWP) La Kretz Innovation Campus is a showcase for
LADWP customers, students, and visitors to see where science, entrepreneurship, environmentalism,23 and
policymaking merge to advance the development of a sustainable future.

Controls

(Adaptive Model for Occupant Comfort & EE)
Results of Adaptive Model

• 33% metered energy savings
• Equivalent to > 90% savings in

installed areas

• Energy savings from:
• Unoccupied spaces
• Fixing cold/hot offices

Enclosed offices and conference rooms where KIQ installed
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Controls

(Mixed Mode Ventilation)
• Experiencing spikes in eCO2/VOC every morning
• Diesel trucks in maintenance yard next door polluting air
• Solution through modulating outdoor air flow and enhance air

filtration by increasing air recirculation with input from outdoor air
quality monitors.
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Best Practices
Increase Outdoor Air Ventilation (Operable Windows and Roof Vents)
Reduce Cross Flow Air Circulation: Displacement Ventilation
Recirculate, if necessary, with High Performance Air Filtration
Devices to Neutralize Germs in the Air Stream (Ionization Air Purification Systems
/ UV-C)
◦ Exhaust Fans and Smart Control
◦
◦
◦
◦

◦ Outdoor Sensor for VOC, CO2, PM & Temp/Humidity
◦ Indoor Sensor for VOC, CO2, PM & Temp/Humidity

◦ 100% Outdoor Air Economizers
◦ Radiant heating and cooling (Radiant Floors with displacement ventilation,
DOAS)
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Enhancements for Existing Buildings
◦ Natural Ventilation

◦ Cross Ventilation & Stratification

◦ Fan Assisted Outdoor Air Ventilation
◦ Control Strategy – Set Back, Set Up (Maintaining Building
Temperature within set limits during unoccupied periods to
reduce warm up / cool down duration and energy)
◦ Increase Ventilation
◦ Use of Smart Control – Sensors
◦ Use additional measures to neutralize air borne pathogens
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Enhancements for Existing Buildings
◦ Outdoor air quality monitors are necessary to alarm the occupants to
close the windows and turn on the air purifiers or to revert to minimum
outdoor air operation of the HVAC equipment for buildings with 100%
outdoor air economizers
◦ Leaving the windows cracked open a little to allow some outdoor air
ventilation to maintain the indoor CO2 levels do not affect the
performance of the air purifiers significantly
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THANK YOU
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jon.ko@komfortiq.com

jshwe@marokoshwe.com

yingwang@okapiarchitecture.com

