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RESILIENCE

Where do we start?




RESILIENCE
lve multiple problems

The best solutions so
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Resilience

ENVELOPE FIRST
PASSIVE OVER ACTIVE
SITE OVER SOURCE

NATURAL ORDER OF SUSTAINABILITY

e Passive First
e Active Second
e Renewables Last



The path to integration and alignment

SET GOALS CREATE SIMULATIONS MEASURE PERFORMANCE




RESILIENCE

Strategies during project delivery

Commissionin

Unit Price Control Estimates

Detailed Energy Model

Integrated Digital Twin

Establish Owner’s Project Requirements
Master Systems Integration

Operational Model




RESILIENCE

Strategies to reach goals

PD: Pre-design

5D: Schematic design

DD: Design development

CD: Construction documentation
PR: Procuremsent

CA: Construction Administration
OP: Operation

EFFORT [ EFF}EI

J

Ability to impact cost and

functional capabilities
Cost of design changes

Traditional design process

Preferred design process
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Owner’s
Project

Targets & Goals

USTANABILIT ¥ PROG

SUSTAINABILITY PROSEZE==2

MEASY REMENT

Requirements

ESTABLISH TARGET VALUES

Carbon

Zero Energy
Indoor Air Quality
Social Equity
Data Control &
Transparency

AUROS GROUP
OWNER'S PROJECT REQUlREMENTS
FIFTH AND DINWIDDIE, WEST SITE

Fifth and Dinwiddie De\'alopment. e

Fifth and Dinwiddie West, Pitisburgh, Penngylvania
192,000 Squars Feet
Multi-Family, Retail
$38 milion

55 KBtuIsTYT

perick Tiiman

Craig Stevenson

Ppagsive House {(PHI) Classic Standard (nerﬁﬁcauonl
RESET AW {ceriification}
Fiowel (cerﬁﬁc,amn)

C-PACE {tom pliance}
performance Measures {narraiive only}
The 2030 C hallenge (com pliance)

Integrated Sojutions includes:

. AJA 2020 District Whole-Bullding Apalyfics
_RESET Air accredited Data Pravider

- Imemgaﬁon-based Cummissioning

- Momtoring-basad Commizsioning

- Single-Pane of Glass for all Operalinnal Networks

Converged network, Open-lmegraﬁcn Data Platform and DDC System

Optimal Solar integration

20% Affordable

Public Plaza Space

25% to MBES and 10% o WBES
25% to Minority and 40% to Women

Qccupant Survey for Wi-Fi Access and Tenant Exit Interview

Satisfaction Survey for Regular Occupants (Fitwel)

Provide Regular Qecupanis Access 1o Lactation Room (Fitwel)
Universally Accessible Water Supply with Water Botfie Refiling Stations.
{Fitwel)

Qutdoor Space Amnenities {Fitwel)

gupportive Services Program

passive House Tradespersan and Renewables Technologies

14-20 kBtuisfiyr
optimal Salar

‘Biophiia

MATERIALS

MATERIALS

Material Embodied ERerg¥

Cooling

Heat

3 17 Bruistbr, Pesi HeatLosd
75 heat resovery efiENCY
.78 Wicim

Ventilaton

4uatfEnergy Recovery SEI=GY

Mﬁﬂuﬁmﬂw

Operational Technologies (0T

urifity Meters

iicipate a generaiar uniess OUN%

1 nesds fo see cast beneft analysis

WELL comphiance with X10 Voiat
WELL compianoe with X11 Lerd”
Matenal Taaicity WELL compliance with X12 Short-
LEED compliance with MR Building Pr
Wiaterial ingredients

475 K@hlstiyr, Annual Cosing Demand
381 Bruist, Peak 0o0ing Load
4.75 KBruistiyT. Annual Heal Demand

cimisf of Floor Area & cimipersor- Design Flow

g dasign days ané for getumid

Open-iniegration v. PrORTEy QT Systems
SinglePane of Glass for 3 parational et
ers, Water-One meter, Gas-Hlon
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Owner’s
Project
Requirements

TARGET VALUES
(excerpt)

KEY PERFORMANCE
INDICATORS

SUSTAINABILITY CERTIFICATION PROGRAM GOALS *

ENERGY
Site Energy Use Intensity (EUI)

Gas v. Electrification Balance
Renewables
Building Envelope Infiltration

INDOOR AIR QUALITY
Particulate Matter 2.5 (PM2.5)

Total Volatile Organic Compound (TVOC)

Carbon Dioxide (CO2)
Temperature

Humidity

Carbon Monoxide (CO)
Ozone (03)

Particulate Matter 10 (PM10)
Radon

Ventilation Rate:

METRICS

Evidence-based goals
[Select your programs]

14 kBtu/sf/yr

Offset annual energy consumption to Zero
Energy
0.05 cfm/gross sf shell @50Pa

<12 pg/m3
< 0.4 mg/m3 (<400 pg/m3)

<600 ppm

Monitored

Monitored

<9 ppm

<51 ppb

<50 pug/m3

<0.148 Bg/L [4 pCi/L]

in the lowest occupied level
PH Compliance



Continuous modeling meets continuous estimating.

Simulations

DESIGN CONSTRUCTION
TECHNOLOGY i ]
REDUCES RISK |6l .

Digital Twin Control Estimate




DESIGN

Digital Twin

Simulations

MUNICIPAL
WAREHOUSE




Simulations

CATHEDRAL

||:||:||:|J]_

DESIGN

Digital Twin

N\




DESIGN

Digital Twin

Simulations

HIGH SCHOOL




DESIGN

Digital Twin

Simulations

MIXED USE:
MULTI-FAMILY
RETAIL
COMMERCIAL




Performance

THE PROOF
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INTEGRATED DIGITAL TWIN

Performance
THE PROOF ' | i
. AREE = A I - :

BUILD USE CASES
TO CONNECT
BUILDING GOALS
TO BUILDING
PERFORMANCE

Actual Performance




PERFORMANCE

a How building owners know they got what they paid for

Performance
\ 74.25 91.76 101,986.41 730.15 3.31

Metric Tons COZ2e/yr Gal/sf/yr

9/8/2821 ©:88 AM

kBtu/sf/yr kBtu/sf/yr 4

288 A B9/8/2821 @188 AM a9/3,/2821 a:88

9/8/2821 B:88 AM a9/8/ /2821 .

INVOICES

68.83 89.75 102,902.00 722.75 2.01

kBtu/sf/yr kBtu/sf/yr 4 Metric Tons CO2e/yr Gal/sf/yr
@3/8/2021 8:88 AM @9/5/2821 8:88 Al 83/8/2021 B:88 AM @9/5/2821 @:80 Al 83/8/2021 B:@@ AM
SIMULATION
Site EUIL Spurce EUIL Total Costs GHG Emissions

74.78 95.58 114,274.34 766.38

kBtu/sf/yr kBtu/sf/yr 4 Metric Tons CO2e/yr
83/2/2821 8:88 AM @9,/8/2821 8:88 AM 89/8/2821 8:88 AM @9/8/2821 @:88 AM




PERFORMANCE

How building owners know they got what they paid for

GHG EMISSIONS
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PERFORMANCE

How building owners know they got what they paid for

ELECTRIC
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PERFORMANCE

How building owners know they got what they paid for

GAS
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How building owners know they got what they paid for

PERFORMANCE

2021-07-01 to 2021-07-31 | @
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PERFORMANCE

How building owners know they got what they paid for

Temperature
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2020-01-01 to 2020-12-31 | @

E

Actual Performance

PERFORMANCE

How building owners know they got what they paid for

Relative Humidity
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BUILDING SCIENCE
MEETS
DATA SCIENCE
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BUILDING
SCIENCE

ZERO ENERGY

(o)

ZERO CARBON

&)
WORLD-CLASS
INDOOR AIR
QUALITY

©

DATA
SCIENCE
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Q&A

CONTACT:
Craig Stevenson
412-506-6777

craig.stevenson@aurosgroup.com
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