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RESILIENCE
Where do we start?



RESILIENCE
The best solutions solve multiple problems

Source: Aveus, division of medecision



NATURAL ORDER OF SUSTAINABILITY

• Passive First
• Active Second
• Renewables Last

Resilience
ENVELOPE FIRST
PASSIVE OVER ACTIVE
SITE OVER SOURCE





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
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RESILIENCE
Strategies to reach goals



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



Simulations
TECHNOLOGY 
REDUCES RISK



Digital Twin
DESIGN

Simulations
MUNICIPAL 
WAREHOUSE



Digital Twin
DESIGN

Simulations
CATHEDRAL



Digital Twin
DESIGN

Simulations
HIGH SCHOOL



Digital Twin
DESIGN

Simulations
MIXED USE:
MULTI-FAMILY
RETAIL
COMMERCIAL



Performance
THE PROOF



INTEGRATED DIGITAL TWIN

Performance
THE PROOF



Simulated 
Performance

Actual 
Performance

PERFORMANCE
How building owners know they got what they paid for



Simulated PerformanceActual Performance

PERFORMANCE
How building owners know they got what they paid for



Simulated PerformanceActual Performance

PERFORMANCE
How building owners know they got what they paid for



Simulated Performance
Actual Performance

PERFORMANCE
How building owners know they got what they paid for



Simulated Performance
Actual Performance    

PERFORMANCE
How building owners know they got what they paid for



Simulated Performance

Actual Performance

PERFORMANCE
How building owners know they got what they paid for



Simulated Performance

Actual Performance

PERFORMANCE
How building owners know they got what they paid for



Resilience
BUILDING SCIENCE 
MEETS
DATA SCIENCE



CONTACT:

Craig Stevenson

412-506-6777

craig.stevenson@aurosgroup.com

Q & A
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