
Next Era: Epidemic, Election, Emission
Luke Leung, PE, LEED Fellow



ASHRAE Epidemic Task Force



ASHRAE Epidemic Task Force



Epidemic 



US NEW COVID CASES, 7 DAYS MOVING AVERAGE

?



RULE OF “1000”:
A POLLUTANT RELEASED INDOOR IS 1000 TIMES MORE LIKELY TO BE INHALED 

Rule of 1000



SUN VS. NO SUN


Captured with Snagit 2018.0.1.594  
Microphone - Microphone Array (Realtek High Definition Audio(SST))






SOM MAKES NO GUARANTEES OR WARRANTIES, EXPRESS OR IMPLIED, REGARDING THE EFFECTIVE ABILITY OF THE INTERVENTIONS ILLUSTRATED HEREIN TO PREVENT ONSET OF COVID-19 OR OTHER COMMUNICABLE DISEASES.
COPYRIGHT SKIDMORE, OWINGS & MERRILL 2020

https://en wikipedia org/wiki/COVID 19 pandemic in the United States

ENVIRONMENT

Indirect Health Effects of Relative Humidity  Indoor Environment Arundel AV, Sterling EM et al.

Relative Humidity 40-60%Relative Humidity 40
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ENVIRONMENT

Relative Humidity 40-60%
viruses
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US TOTAL CONSTRUCTION SPENDING
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VAV



13

100% OUTSIDE AIR VERSUS FILTRATION

P. Azimi and B. Stephens, “HVAC filtration for controlling infectious airborne disease transmission in indoor environments: Predicting risk reductions and operational costs,” 04 09 2013. [Online]. Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7127325
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100% OUTSIDE AIR VERSUS FILTRATION

P. Azimi and B. Stephens, “HVAC filtration for controlling infectious airborne disease transmission in indoor environments: Predicting risk reductions and operational costs,” 04 09 2013. [Online]. Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7127325



DOAS – FAN COIL OR VRF:  PUT THE HIGHEST GRADE FILTER POSSIBLE
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DOAS VS VAV - AEROSOL

https://pages.nist.gov/CONTAM-apps/webapps/FaTIMA/

Integrated Exposure: 1.0E4    (#s/M3)

Exposure Concentration: 2.3E0    (#s/M3)

Integrated Exposure: 4.8E3     (#s/M3)

Exposure Concentration: 1.1E0     (#s/M3)

DOAS
(No Filter)

VAV with MERV 13
(Same OA as DOAS)

47% OF DOAS

48% OF DOAS

https://pages.nist.gov/CONTAM-apps/webapps/FaTIMA/


Election
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Today:

+1OC

O+2 C
Water availability and crop  

yields drop. Increase in  

Malaria. Millions affected  by 

coastal flooding.Arctic

species become extinct and  

tropical coral reefs wipedout.

+3.6OC
Billions affected by drought  

and flooding. Increased  
deaths from hunger and  

malnutrition. Decrease in  
water availability up to 50%  

inareas

“…risks may be long-lasting and Irreversible…”
(UN IPCC Report, 10.2018.)

Presenter
Presentation Notes
We have previously understood that more than a 2 degree temperature increase is devastating to our society. We now understand that this shift is happening much sooner than anticipated. The UN IPCC report states BY 2050: -Water availability will drop along with crop yields -Increase in Malaria -Millions affected by coastal flooding -Arctic species will be extinct -Tropical coral reefs will be wiped out.  



20181800 2050 2100

“…Limiting global warming  would require rapid and far-reaching transitions… “
(UN IPCC Report,  10.2018.)

Opportunity

Window

2030

+1.5OC

+2OC

Presenter
Presentation Notes
2050 is very, very soon. We have only a 12 year opportunity window to prevent these irreversible changes to climate……and keep global temperature rises under 2 degrees by year 2100.  �



It is no longer a choice – It is about delivering a 

commitment





https://www.nationalgeographic.com/news/2017/06/climate-change-paris-agreement-map

PARIS AGREEMENT SIGNATORES AND JOINED COUNTRIES



THE NEXT GENERATION IS RAISING THE BAR
RAISING AWARENESS, SHIFTING PRIORITIES

Seek Actions + 
Solutions
Value the Actions

Seek Purpose + 
Meaning
Value the Value

Contribute to the 
Wider Environment

Change the 
Environment/World

Presenter
Presentation Notes
Add staff priorities survey results?Economics:Renewable energy is already cheaper than fossil fuel energy in selected locations, and will be in many more locations by 2020 As reported in: http://www.irena.org/publications/2018/Jan/Renewable-power-generation-costs-in-2017https://www.vox.com/energy-and-environment/2018/1/16/16895594/colorado-renewable-energy-futurehttps://www.forbes.com/sites/dominicdudley/2018/01/13/renewable-energy-cost-effective-fossil-fuels-2020/#24bd514ff2ebAll electric future – electric cars are cheaper and more reliable to runhttps://sputniknews.com/science/201712031059643787-electric-cars-cheaper-run-fossil-fuel-cars/https://www.greenbiz.com/article/3-ways-cities-can-unlock-benefits-electric-vehicleshttps://cleantechnica.com/2018/05/21/city-policies-that-can-grow-electric-vehicle-adoption/ Harvard study indicating productivity increases of $6,500 per person, compares to only $40 increase in ventilation cost by introducing more outside air.http://www.apa.org/monitor/2017/05/cover-healthy-buildings.aspx"The true cost of running our buildings should take into account the health and productivity of people in those buildings," Allen says. In fact, an analysis by the team reported in the International Journal of Environmental Research and Public Health showed that the cost of making changes that could vastly improve cognitive performance was minuscule compared with the related increase in productivity—about $40 per person, per year, compared with a $6,500 increase in employee productivity.  https://phys.org/news/2017-09-nature-workplace-employees-happier-healthier.htmlWellbeing: https://orcinternational.com/employee-engagement/wellbeing-across-generations/ 		https://www.personneltoday.com/hr/generation-z-want-to-work-in-a-fun-environment/Health: BB: Quality of care and reputation of doctorsGen X: Don’t go to the doctors and admit they could be healthierMill: Not a priority but have a healthier way of life, using tracking apps and smoking less. Eating less meat.Z: Eating less meat.  Enironment https://www.saveonenergy.com/the-age-of-ecology/https://www.climaterealityproject.org/blog/kids-these-days-how-next-generation-fighting-better-worldhttps://masdar.ae/en/media/detail/generation-z-wants-more-action-for-a-sustainable-future-reveals-global-resehttp://uk.businessinsider.com/baby-boomers-millennials-climate-change-generations-2017-7https://www.sowetanlive.co.za/s-mag/2018-06-25-opinionmillennials-are-dead-long-live-woke-gen-z/https://www.sciencedaily.com/releases/2017/11/171115124514.htmhttps://theecologist.org/2018/apr/20/are-millennials-ruining-environment-or-saving-it



2005 2011 2013 2016 2018

ASSOCIATIONS ARE RAISING THE BAR
DESIGNERS RESPONSIBILITY

“…concern for others and for the environment, 
are the foundations of the Royal Institute’s three 
principles of professional conduct…Members should 
be aware of the environmental impact of their 
work.”

“…Members shall conform to existing laws 
regulations and codes…” and “…at all times 
consider the health, safety and welfare of the 
public. ”

“… advise clients and employers of their 
obligations to the environment …; a built 
environment that equitably supports human health 
and well-being and is resistant to climate 
change…”
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NYC LOCAL LAW 97



2019 –Building Code Committed 





Electrification to Post Carbon World



RESEARCH AND IDEAS · FALL LEADERSHIP MEETING 2018
SKIDMORE, OWINGS AND MERRILL LLP
RESEARCH AND IDEAS · FALL LEADERSHIP MEETING 2018
SKIDMORE, OWINGS AND MERRILL LLP



MEP EMBODIED CARBON LETTER
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Emission



Embodied Carbon

80%80%



Low Embodied Carbon

60-75%
TIMBER TOWER REDUCING 
EMBODIED CARBON 
FOOTPRINT BY:



Long Beach Main Library

LONG BEACH MAIN LIBRARY | ADAPTATION OF PARKING GARAGE
CONCRETE: 70 CO2eq PSF

TIMBER: 35 CO2eq PSF

Presenter
Presentation Notes
WOOD VS CONCRETE*rough estimates per EA tool only



1. Tools and Analysis 2. Benchmarking 3. Targets

DEPARTMENT OF ENERGY AND EMBODIED CARBON

What About MEP ?



SOM CHICAGO E&C 2020

MEP Systems
18%
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MEP EMBODIED CARBON



MEP EMBODIED CARBON - OFFICE

Life Cycle Assessment of Mechanical, Electrical, and Plumbing in Commercial Office Buildings :
Final Report: April 2019 Published by: The Carbon Leadership Forum Department of Architecture, University of Washington



Life Cycle Assessment of Mechanical, Electrical, and Plumbing in Commercial Office Buildings :
Final Report: April 2019 Published by: The Carbon Leadership Forum Department of Architecture, University of Washington

MEP EMBODIED CARBON - OFFICE

Roof Top Package Unit

Chiller, Boilers, AHU, Chilled Beams

Galvanized Steel
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Embodied vs. Operational Carbon: Building Lifetime

2020 2025 2030 2035 2040 2045 2050

MEP EMBODIED CARBON 
AND OPERATING CARBON



MEP EMBODIED CARBON LETTER
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