Be an Energy Hero
How?

With Green Construction, Healthy Homes, Net Zero,

Building Performance, Weatherization and More!
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Energy Use in the U.S.

Buildings use about 40% of all energy in the United States
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Residential Buildings

Over 120 million residences in the U.S.

About 90% of homes we’ll have in 2030 are already built!
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Weatherization/Home Performance
What is it?

Improve existing buildings for efficiency, comfort, and health

Generally achieves about 20% savings
> Deep energy retrofits would target 50% or more savings
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Weatherization/Home Performance

Major measures
° Air sealing
° Insulation
o Efficient heating and cooling

° Duct leakage can also be major
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Other common measures?

EY)

Water heater replacement

Faucet aerators

Replace old refrigerators

New windows and doors (often not cost-effective)
Efficient lighting (LEDSs)

Y]

No cost behavior changes (do not leave the refrigerator door open and
dust the coils)
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Customer Benefits of Building Performance

Reduced utility bills

Y]

=

Improved comfort

Less pollution & safety problems

Y]

Good investment - Many measures pay for themselves
multiple times over their lifetime

=
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Career Pathways

=

Building/Home Performance Contractor

HVAC Contractor with heat pump design experience
Energy Efficiency Program Director

Residential Building Code Official (with green building experience)
Multifamily Quality Control Inspector

Quality Control Inspector

Multifamily Energy Auditor

Healthy Home Evaluator

Building Performance Crew Leader

Residential Energy Auditor

Energy Efficiency Sales Representative

Energy Efficiency Technician (residential)

Energy Efficiency Program Assistant

Building Performance Installer
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Blower Door

Infrared Camera
Smoke Pens
Borescope
Combustion Analyzer
Gas Leak Detector
IAQ Monitors

Energy Monitors
Smart Home Tech

=
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Presenter Notes
Presentation Notes
“cool tools” not listed: smoke pens, pin moisture meter
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Green Construction

e Also known as green, sustainable, or high-performance building
* Creating better structures

* Less polluting, healthier and more efficient


Presenter Notes
Presentation Notes
Green construction-also referred to as green, sustainable, or high-performance building-is the practice of creating structures and using processes that are environmentally responsible and resource-efficient throughout a building's life-cycle from siting to design, construction, operation, maintenance, renovation and deconstruction. 
This practice expands and complements the classical building design concerns of economy, utility, durability, and comfort. 
This type of construction is based on being environmentally responsible and resource efficient.

Source: https://archive.epa.gov/greenbuilding/web/html/about.html 
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Standards

LEED (1993)
WELL (2013)
RESET (2013)

FITWEL (2016)
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Presenter Notes
Presentation Notes
LEED (1993) - Leadership in Energy and Environmental Design
About LEED: At USGBC we're committed to transforming how our buildings are designed, constructed and operated through LEED, the world’s most widely used green building system with more than 100,000 buildings participating today.
Our buildings can create a healthier, more sustainable future
A framework for healthy, highly efficient, and cost-saving green buildings
      Source: https://www.usgbc.org/about/mission-vision

WELL (2013) - Health-first factors backed by latest scientific research
             About WELL: It’s why we’re leading a global movement to transform health and well-being with our people first approach to buildings, organizations and communities. We do this using our WELL Building Standard (WELL), a roadmap for creating and certifying spaces that advance human health and well-being. Developed over 10 years and backed by the latest scientific research, WELL sets pathways for accomplishing health-first factors that help every one of us to do our best work and be our best selves by	supporting our physical and mental health across 10 core concepts. Rigorous performance standards for design interventions, operational protocols and company-wide practices are verified by a third party. 
       Source: https://www.wellcertified.com/about-iwbi/

RESET (2013) - World’s 1st built environment sensor-based/performance-driven standard/certification
	About RESET: The RESET Standard is the world’s first sensor-based and performance-driven data standard and certification program for the built environment. The RESET Standard creates a structure for data quality, continuous monitoring, and benchmarking. The standard harnesses the power of technology in order to assess the performance of buildings and interior spaces during their operational phase.
	The RESET Standard consists of five stand-alone standards: Materials, Air, Water, Energy, and Circularity. They are modular and can be implemented separately or together depending on the needs of the project.
Source:  https://www.reset.build/
 
FITWEL (2016) - Building Health For All® starting with measuring & monitoring
	About Fitwel: It is the world's leading certification system committed to building health for all®. Generated by expert analysis of 5,600+ academic research studies, Fitwel is implementing a vision for a healthier future where all buildings and communities are enhanced to strengthen health and well-being. Fitwel was originally created by the U.S. Centers for Disease Control (CDC) and Prevention and U.S. General Services Administration. The CDC remains the research and evaluation partner for Fitwel. The Center for Active Design was selected as the licensed operator of Fitwel, charged with expanding Fitwel to the global market.
Source: https://www.fitwel.org/about/




Green Construction Fundamental Principles

* Use less materials

* Choose materials with less health and pollution impacts
* Design buildings run efficiently

* Build resilient structures that can adapt and will survive


Presenter Notes
Presentation Notes
Fundamental Principles
Use less materials
Minimize waste
Design efficiently (e.g. advanced framing)
Choose materials with lower negative impacts
Environmental, human health
Design buildings that will be efficient to operate
Energy, water, occupant behavior
Build resilient structures that can adapt and will survive
Building and rebuilding is VERY resource intensive



®)

Typ i Ca I e I e m e nts Single header leaving room for

insulation.

Insulated 3-stud corner or 2-stud corner with
blocking

Inline or stacked framing when single top plates
are used.

Single top plate when studs and joists are
aligned.

2x6 wood studs spaced 24” on center (versus
2x4 studs at 16” o.c.)

Walls continuously sheathed with plywood or
OSB.

Jack studs and cripples at openings only where
needed.



Presenter Notes
Presentation Notes
Areas where improvements are made are: 	
insulated headers	
outside and inside corners	
stacked framing so the load is transferred in a straight vertical line	
using only a single top plate	24” on center stud spacing (to match joist and truss spacing)
continuous sheathing	
jack studs and cripples 9to support horizontal window framing elements) are used, only when needed  	
Also, note the ladder framing at the corner.
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Green Construction Careers

e Sales
e Consultants
* Developers

* Design
* Architects
* Engineers
e Urban Planners

* Construction
* Construction Management
* Tradespeople


Presenter Notes
Presentation Notes
Sales
Consultants
Developers
Design
Architects & Landscape Architects
Civil/Electrical/Mechanical Engineers
Urban Planners
Construction
Construction Managers/laborers/equipment-operators
Carpenters, Electricians, HVAC-pros, Plumbers, Insulation installers, Glazers, Roofers, PV-installers, Painters, Landscapers



Healthy Homes



Reduce Healthcare Costs and Housing Hazards

* S1.4 billion cost for preventable

hospitalizations for asthma in 2004. One study found

that the per visit

* Injuries occurring at home result in 4 cost for patients
million ER visits and 70,000 hospital with asthma who
admissions. were admitted to

* Preventing lead poisoning among the hospital was
children saves $110 to $319 billion nearly $6,000.

dollars annually.
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Presenter Notes
Presentation Notes
Living Room – Window 
• Another reason why it’s important to do healthy home evaluations. 
• Comment on – “Health insurers are starting to . . . . “ to bring up the issue of Medicaid reimbursement for healthy home assessment. 
• A 2014 nationwide survey showed increasing demand for healthy home assessments in the marketplace, particularly in the area of asthma prevention. 
• Thirteen states have reported that some Medicaid reimbursement is in place for home-based asthma education. 
• September 2016, the state of Missouri has determined that the HHE meets the requirements for healthy home assessment reimbursement under Medicaid for an Asthma assessment. Source Missouri - http://www.bpi.org/news_expansion.aspx?selectedID=2383


_______________________________________________________
References:
Stats from the Robert Wood Johnson, Commission to Build a Healthier America, “Improving the Health of all Americans through Safe and Healthy Housing”, June 2009. 
Link - http://www.commissiononhealth.org/PDF/e434bb61-64d3-4267-9dca-705b9d80ddaa/HousingFactSheetJun09.pdf
Hospital visit cost: http://www.ahdbonline.com/articles/652-article-652





Outgassing/chemicals

Many building materials and furnishings have
chemicals that can outgas unhealthy
chemicals
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Presenter Notes
Presentation Notes
Many building materials and furnishings have chemicals that can outgas
Formaldehyde in carpeting and pressed wood products
VOCs in paints, varnishes, etc.
All can trigger respiratory issues, potentially other health problems


Outgassing/chemicals

Some manufacturers have tried to reduce use of these chemicals

There are several labels and certification programs

GREENGUARD

PRODUCT CERTIFIED FOR
LOW CHEMICAL EMISSIONS
ULCOM/GG

UL 2818
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IAQ Monitors

Small monitors for personal home measurements
PM, ,VOCs,CO,, temperature, radon, moisture

AIRTHINGS
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Carbon Dioxide § Moisture meters
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Net Zero Homes



Department of
Energy: What is
a Zero Energy
Building?

® A 2:03 minute video



Presenter Notes
Presentation Notes
Video Link: https://www.youtube.com/watch?v=FysJKq5yCfg

http://www.youtube.com/watch?v=FysJKq5yCfg

Careers for those interested in Zero Energy Buildings

Energy Raters / Building Science*
o Energy and Sustainability Analyst HERS Rater (PHIUS+ Rater)
o HERS Rater ation Specialist
o Construction nd Green Building Specialist*
o Building Scientist
o Building Decarbonization specialist

Construction™
o Construction Project Manager
o Project Manager, new construction
o General Contractor
o Project Developer

HVAC*
o Residential HVAC Design / Energy Modeling Specialist
o HVAC Installer / Technician
o HVAC Company owner
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Presenter Notes
Presentation Notes
These careers do not necessarily require a 4-year college university degree. Rewarding and lucrative careers can be found in these career categories with less formal education or through apprenticeship, trade school, or technical training. 

‘Employment opportunities will NOT be diminished in a decarbonised economy, as it is becoming increasingly clear that a green, net-zero economy will be flush with new jobs for workers to explore.’
Source: https://earth.org/net-zero-jobs-future/







Careers for those Interested in Zero Energy Buildings

Energy Raters / Building Science

o Engineering

o Engineer

o Architectural Engineer

° Project Manager/ Senior Mechanical/l HVAC Engineer
o Senior Consultant/ Engineer

° Energy Engineer

PI‘OJGCt Management
Assistant Project Manager
Project Manager

Senior Project Manager
Project Developer

o

o

o

ILLINOIS
INSTITUTE

Architecture
o Project Architect
° Architect
o Intermediate Architectural Designer
o Design Program Manager

Energy Programs
o Energy Program Managers
° Building Energy Manager
o Commissioning / Energy Engineer

Higher Education
o Post Doc with advanced education
o Assistant Professor of Architecture
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Presenter Notes
Presentation Notes
These jobs generally require formal educational degrees.


Positions with Green Building Leaders and Certifying
Organizations

"] Passive House and Jobs at Phius
o PH Intern, Phius Certification Team Member, Phius Quality Assurance Associate, PH Coordinator, PH Consultant

71 U.S. Green Building Council Jobs:
o Internships
o Arc Client Solutions Director

o Associate, Market Transformation & Development (Mountain Region)
o Business Systems Analysts

o Compliance & Benefits Manager

o Contracts Manager

o Energy Programs Manager

o GBCI Certification Reviewer

o Global Market Development Associate

o Green Building Coordinator / Green Building Specialist

o LEED Certification Reviewers

o LEED Specialist, Energy Engineer / LEED Specialist, Water
o Manager, Business Intelligence

o Quality Director, LEED Certification

o Regional Coordinator, Market Transformation & Development (Mid-Atlantic and New England Region)
ILLINOIS
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Presenter Notes
Presentation Notes
These are examples of actual green positions.


https://careercenter.usgbc.org/job/arc-client-solutions-manager/56446783/
https://careercenter.usgbc.org/job/associate-market-transformation-development-mountatin-region/62832602/
https://careercenter.usgbc.org/job/business-systems-analyst/62202865/
https://careercenter.usgbc.org/job/compliance-benefits-manager/61762799/
https://careercenter.usgbc.org/job/contracts-manager/61418635/
https://careercenter.usgbc.org/job/energy-programs-lead/61662053/
https://careercenter.usgbc.org/job/gbci-certification-reviewer/57868678/
https://careercenter.usgbc.org/job/global-market-development-associate/61431676/
https://careercenter.usgbc.org/job/green-building-coordinator/56540065/
https://careercenter.usgbc.org/job/green-building-specialist/56540027/
https://careercenter.usgbc.org/job/leed-certification-reviewer/55974730/
https://careercenter.usgbc.org/job/leed-specialist-energy/56349507/
https://careercenter.usgbc.org/job/leed-specialist-water/56349569/
https://careercenter.usgbc.org/job/manager-business-intelligence/61760177/
https://careercenter.usgbc.org/job/quality-director-leed-certification/62203108/
https://careercenter.usgbc.org/job/regional-coordinator-market-transformation-development-mid-atlantic-and-new-england-region/59984912/

Further Reading
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Presenter Notes
Presentation Notes
If you want to find out more about Net Zero than what we have covered today, here are some different types of publications available.


Types of Passive
Buildings

Single Family Homes

Traditional and Modern
architecture to fit a range of
community visual aesthetics.

Both new construction and
retrofit of existing buildings.

Modern Design Passive
House



Presenter Notes
Presentation Notes
There are some nice images at these websites to depict single family modern and traditional architectural style passive built homes.
There are also other images out there. We need to find images that can be used in a text book that we have purchased for use; ask for photo use from these sites, or find free stock photos.

passivehousecanada.com/projects/50w44-single-family-house/
https://naphnetwork.org/news/cost-effective-passive-house-single-family-homes-in-california



multi-family

Types of Passive
Buildings

skyscraper

Multi-family Buildings

Office Complexes

Skyscrapers
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office complex


Presenter Notes
Presentation Notes
More passive building types:
There are some nice images at these websites to depict single family modern and traditional architectural style passive built homes.
There are also other images out there. We need to find images that can be used in a text book that we have purchased for use; ask for photo use from these sites, or find free stock photos.
https://www.dezeen.com/2020/11/23/wkk-architects-1075-nelson-street-passivhaus-skyscraper/
https://www.forbes.com/sites/jeffsteele/2018/09/27/the-aggressive-pursuit-of-passive-house-office-building-design/?sh=51db86c31b79
https://multifamily.phius.org/case-study/kiln-apartments-or





Passive House Principles

AIRTIGHT ENVELOPE

NO THERMAL BRIDGES

GLAZING
(ORIENTATION & SHADING)

INSULATION

VENTILATION




Use these ideas in
your life plus
consider these
careers too




Be an Energy Hero

With Green Construction, Healthy Homes, Net Zero,

and High Performance Buildings!
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