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WHAT IS SUSTAINABLE DEVELOPMENT?



Owners, Developers and Funders are looking for proof.  

Conservation & 
Activism

Prescriptive 
Standards

Performance 
Standards

Greenpeace 
established

Environmental 
Defense Fund

US EPA Energy Star 
launched

Green Building 
Initiative

Living Building Challenge Well Building 
Institute

RESET IAQ 
Standard

Rachel Carson’s Silent 
Spring published

LEED Introduced

1962 1967 1971 1985 1993 2000 2004 2006 2010 2011 2013 2018 2021

Passivhaus Institute 
founded 

“Dream It” “Think It” “Prove It”

US EPA Portfolio 
Manager released

City of Pittsburgh Energy 
Disclosure Law

California Renewable 
Portfolio Standard

Performance
Accountability

“Defend It”

NYC Climate Mobilization Act 
Emissions Legislation

City of Pittsburgh 
Zero Energy

HISTORY OF SUSTAINABILITY



WHAT IS ENERGY USE INTENSITY?
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ESTABLISH TARGET VALUES

• Carbon
• Zero Energy
• Indoor Air Quality
• Social Equity
• Data Control & 

Transparency

Owner’s 
Project 
Requirements



KEY PERFORMANCE 
INDICATORS METRICS

TARGET VALUES 
(excerpt)

Owner’s 
Project 
Requirements

SUSTAINABILITY CERTIFICATION PROGRAM GOALS ` Evidence-based goals
[Select your programs]

ENERGY
Site Energy Use Intensity (EUI) 14 kBtu/sf/yr

Gas v. Electrification Balance

Renewables Offset annual energy consumption to Zero 
Energy

Building Envelope Infiltration 0.05 cfm/gross sf shell @50Pa

INDOOR AIR QUALITY
Particulate Matter 2.5 (PM2.5)  < 12 µg/m3

Total Volatile Organic Compound (TVOC)     < 0.4 mg/m3  (< 400 µg/m3)

Carbon Dioxide (CO2)     < 600 ppm
Temperature      Monitored
Humidity     Monitored
Carbon Monoxide (CO) < 9 ppm
Ozone (O3)         < 51 ppb
Particulate Matter 10 (PM10)  < 50 µg/m3
Radon            < 0.148 Bq/L [4 pCi/L] 

in the lowest occupied level
Ventilation Rate: PH Compliance
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ENVELOPE = CONTROL YOUR ENVIRONMENT

Passive First = Energy; RESET Air = IAQ



RESET® 2020

Interconnected with third-party safeguards 

www.aurosgroup.com

RESET Air ECOSYSTEM



RESET® 2020

PM
PARTICULATE MATTER

VOC
VOLATILE ORGANIC COMPOUNDS

CO2
CARBON DIOXIDE

C / F
TEMPERATURE

RH
RELATIVE HUMIDITY

RESET Air Parameters

CO
CARBON MONOXIDE

Best practices for Continuous Air Quality Monitoring
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Battle for the Envelope



NATURAL ORDER OF SUSTAINABILITY

• Passive First
• Active Second
• Renewables Last

Resilience
ENVELOPE FIRST
PASSIVE OVER ACTIVE
SITE OVER SOURCE
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Comfort Drives Performance

A SIMPLE IDEA





Passive 
Building Costs 

Less With 
Experience
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Mechanical Mechanical

Architectural Architectural

Electrical
Electrical

Structural Structural

Cost Transfer

Cost Transfer

20 %

40 %

60 %

80 %

100 %

Active Building
Systems

Passive Building
Systems
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ild
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%
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MIGRATE 
WITH 

PASSIVE 
APPROACH
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High Efficiency
Heat Recovery 
Ventilation

Airtightness

High-Performance 
Windows/Doors

Climate Specific 
Insulation
Levels

Thermal Bridge 
Free Connections

Five Key Principles: 1.

2.

3.

4.

5.

INTEGRATED METHODOLOGY



Envelope

Ventilation Efficiency

Solar 
OrientationPassive 

Building Is 
Not An  A La 
Carte 
Menu…

It’s A System
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SURFACE AREA TO VOLUME (A/V) RATIO
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SURFACE AREA TO FLOOR RATIO
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Source: NAPHN

SUPPORTING COST-EFFECTIVENESS



Iterative Cost Estimating

Detailed Energy Model

Conceptual 
Design Schematic 

Design

Design 
Development

Construction

Building 
Startup

Commissioning

Integrated Digital Twin

Operational Model

Master Systems Integration

Set Goals

Establish Owner’s Project Requirements

RESILIENCE
Strategies during project delivery

Unit Price Control Estimates



23

RESILIENCE
Strategies to reach goals



QAQC



High Performance Buildings 
require early planning and 

field coordination

Contractor Sourcing: delineation of work, material 
sourcing, field-testing.

QAQC:  Integration into project schedule, early 
planning, tradesperson orientation, proper 

sequence.
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ENVELOPE DETAIL EXAMPLES
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ENVELOPE DETAIL EXAMPLES









Fish Mouth & Dog’s Ears





Air Barrier Transitions



Roof

















Spray It!
Don’t Tape It!



Roofing
Not mechanically fastened 

but adhered
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https://pinwheelbuilds.sq
uarespace.com/blog/201
4/1/2/passive-house-
school-germany

http://www.al
ufenster.at/mo
dules/bildgaler
ie/view.php?gi
_id=468

Cornell Tech in NYC

COMMERICAL PH BUILDING EXAMPLES
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ECS renovated an abandoned middle school using Passive 
House principles to reduce energy consumption.  The building 
is using roughly 25% less energy than code-based construction.  
The middle school opened for the 2019 school year.  

ECS will now build a new high school and is pursuing full 
Passive House certification, implying that the school will use 
roughly 75% less energy than traditional construction.  Passive 
House enables ultra-low energy use and world-class indoor air 
quality, both of which are essential to the ECS mission of 
protecting the planet and impacting social equity in their 
unique learning environment.   

“We are taking the Passive House plunge because 
it is the most holistic, systems-based approach to 
tacking the renovation of old buildings to make 
them perform like new.  Our planet, our students 
and our staff demand that we prioritize low 
energy, low carbon and healthy & equitable 
indoor air quality.”

Nikole Sheaffer, Chief Innovation Officer, ECS



Resilience
BUILDING SCIENCE 
MEETS
DATA SCIENCE



Simulated Performance Actual Performance 



WE CANNOT GET OUT OF THE ENERGY CRISIS BY BUILDING NEW



Q & A

CONTACT:

Office 412-506-6777

Beth Eckenrode
Beth.Eckenrode@aurosgroup.com

Craig Stevenson
Craig.Stevenson@aurosgroup.com

THANK YOU
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