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HISTORY OF SUSTAINABILITY

NYC Climate Mobilization Act

California Renewable o L
Emissions Legislation

Portfolio Standard

. City of Pittsburgh Energy
Passivhaus Institute US EPA Portfolio Disclosure Law

founded Manager released

1962 > 1967 » 1971 > 1985 > 1993 > 2000 > 2004 > 2006 ) 2010 > 2011 > 2013 ) 018 > 2021 g

City of Pittsburgh

Rachel Carson’s Silent Environmental Greenpeace US EPA Energy Star LEED Introduced Green Building  Living Building Challenge Well Building RESET IAQ P
ero Energy

Spring published Defense Fund established launched Initiative Institute Standard
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Conservation & Prescriptive Performance Performance
Activism Standards Standards Accountability

“Dream It” “Think It” “Prove It” “Defend It”




WHAT IS ENERGY USE INTENSITY?

TOTALANNUAL

Just as a car’s fuel efficiency is calculated in miles per gallon and a
baseball pitcher’s performance measured using earned run average,

a building can employ energy use intensity (EUl) and water use
intensity (WUI) as performance metrics.

SQUARE FEET PER 4EAR

WWww.aurosgroup.com




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
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CONTROL YOUR ENVI

00-01-01
ul:03

RONMENT

Passive First = Energy; RESET Air = IAQ

WwWw.a group.com



RESET Air ECOSYSTEM

nterconnected with third-party safeguards

|. RESET® Monitor Standards

BUILDING GRADE
ACCREDITED MONITOR

RESETE®" RESETE%®" RESETE%:"

RESET Accredited Professionals
(AP) are independent
professionals trained to guide
projects from design to
deployment.

2. RESET® |nstallation &
Maintenance Standards

RESET AP

The RESET cloud collects data
from accredited project
networks and sub-clouds,
analyses the data and reports
the result.

RESET
Analytics

3. RESET® Data Communication
Standards

WWW.aurosgroup.com
RESET" 2020




RESET Air Parameters

Best practices for Continuous Air Quality Monitoring

P C/F

F-RR@E ATE MATTER TEMPERATURE
VOLATILE ORGANIC COMPOUNDS RELATIVE HUMIDITY

CO2 CO

CARBON DIOXIDE CARBON MONOXIDE




Battle for the Envelope




NATURAL ORDER OF SUSTAINABILITY

Resilience

ENVELOPE FIRST
PASSIVE OVER ACTIVE
SITE OVER SOURCE

e Passive First
e Active Second
e Renewables Last




A SIMPLE

D

Comfort Drives Performance

WWW.aurosgroup.com




Whole Building - Total Site Energy (kBTU/sf-yr)

Site Energy kBTU/sf-yr

150
140
130
120
110
100

90
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70
60
50
40
30
20
10

ver B & 2

Peer Group: 37 buildings

Median = 82
MDH Pre-Renovation=73

5
MDH Post-Renovation = 23 I I l I l

> 10 15 20
Each baris one building

Bl s25%qile  |2560%-ile | |50-75%-ile [ 75-95%ile




5150.00
5186.20

5185.00

»130.00
5180.00

5175.00 5173.40

Passive
Building Costs

$170.00 =163.00

5165.00

s16000 LeSS With
I I I I Experience

Conwventional Construction Fassive House
2015 m2015 w2018

Sourai: “Herwt i P allordaboba honsing aganey bo=aldrg ultra-e® et buiilng marmitriat” Ptk h Pest-Caoetti Decerm b 31, J0LE K Periryhaa il s Hiousng A nasde Sgency [PHFA)
Wb Lom-rdarm b g dn crachls wiew resl amiandiad in 017




COSTS
MIGRATE

WITH
PASSIVE
APPROACH

Mechanical

Cost Transfer

. Cost Transfer
Electrical

Structural

Active Building
Systems

WWww.aurosgroup.com

Mechanical

Electrical

Structural

Passive Building
Systems



INTEGRATE

Five Key Principles:

5 « High Efficiency

HeCIf Recovery * v —
m— -

4 . Airﬁghtness?0

Windows/Doors

D METHODOLOGY

1 « Climate Specific
Insulation

' Levels

2 e Thermal Bridge
Free Connections

AVAVAN




Passive
Building Is
Not An A La
Carte
Menu...

It’s A System

Solar
Orientation

Envelope bn

Ventilation Efficiency



SU

RFACE AREA TO VOLUME

(A/V) RATIO

A / V Ratio = Total of all ext. envelope
areas (floor, walls, windows and roof)
/ total volume

25,600 2
/256,000

6,400 fi2
J/ 32,000 2
4,800 n}‘
[ 16,000 ﬁh
1,945
/ 6,000 ft*
1,600 fi2
/ 4,000 @
‘\ |
1 story 1 story 1 story 2 shr}; 4 story 8 story
20'x20° | 20'x20' 40'x40' 40'=40° \ B0'x80° _ BO'x80'
. AV=04 | Gable AV =03 AV =02 AV =0.1 ' AV =0.08
| AV =033

Source: NAPHN
WWW.aurosgroup.com



REA TO FLOOR RATIO

38400 {2
/ 51,200 ¥

SURFACE A

Surface Area to Floor (SAR) ratio = Total of all
ext. envelope areas (floor, walls, windows
and roof) / Treated Floor Area (TFA)

6,400

e { 3,200 =
-l,umn}.\
£ 1,600
1,945
J/ 400
1,400 fi2
b
b

Y
J 400 12
9 \
\
| \
1 story 1story | 1story 2 stonh 4 story ; 8 story
20'x20° 20020° | 40" x40’ 40" x40’ '\‘ 80'x80' 80'x80°
SAR =40 Gable | SAR=3.0 SAR=20 SAR=1.0 i SAR=0.8

SAR =
4.9

Source: NAPHN
WWW.aurosgroup.com
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SUPPORTING COST-EFFECTIVENESS

FORM HEAT LOSS FACTOR

Form Heat Loss factor =
Heat loss area / Treated floor are

Insulation thickness for . :
Passivhaus

T SCALING COST EFFICIENCY:
05 2>, HALF THE SIZE,
/ DOUBLES THE INSULATION"!

Source: NAPHN (*Thickness based on Tahoe Climate)

WWW.aurosgroup.com



RESILIENCE

Strategies during project delivery

m Commissioning

Unit Price Control Estimates

Detailed Energy Model

Integrated Digital Twin

Master Systems Integration

Establish Owner’s Project Requirements

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

7Y

PD sD DD cD PR CA or

TIRAE Graphic erigmated by Pateick Maclaamy, S04 J HOK

23



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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A521-06 JPG

DR-2-10

-NVELOPE DETAIL EXAMPLES

Continuity of air barrier at parapet is not clear, similar to the description in
DR-2-8. The flashing at the curtain wall head is not labeled. The air barrier
at the curtain wall head is not detailed properly. There is also a break in the
insulation layer at the curtain wall head. These problems could lead to air
leakage, water leakage, and excessive heat transfer at the parapet and the
window head.

A524-2 JPG

DR-1-9

The steel post from the zipline tower canopy penetrates the parapet and
connects to the steel structure inside the building, at Platform 006. This will
allow excessive heat transfer through the building envelope, and could lead
to condensation and moisture damage to building materials.

WWW.aurosgroup.com




“NVELO DETAIL EXAMPLES

E - - | % WM W M= WY MW T Al
I =
pox 5 ~ LOUVERSEE TEMPERATURE SENSOR
aC it |/ MECH
SPLASH PAD = -5
1
1) s
L
e
N - ThHE
24x24 VENTILATION > yEmE
LOUVER W/MOTORIZED ‘%'_t:: [e]
BACKDRAFT DAMPERS. LI : 7]
AT01A-1.JPG BOTTOM OF LOUVER IS | iaee
APPROX. 48" AFF. ;t::
1
H101A-1.JPG
A524-4 JPG
DR-2-29 50 GER DR-1-10
The flashing at the curtain wall head is not labeled. The air barrier at the | | The zipline platform railing steel support posts penetrate the roof membrane
curtain wall head is not detailed properly. There is also a break in the & insulation, and connect to the top flanges of the steel beams below the
. ] . . platform. This will allow excessive heat transfer and could lead to
insulation layer at the curtain wall head. These problems could lead to air condensation and moisture damage to building materials.
leakage, water leakage, and excessive heat transfer at the parapet and the
window head.

WWww.aurosgroup.com



Marwan’s
Journey
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Fish Mouth & Dog’s Ears
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Air Barrier Transitions
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Spray It!

Don’t Tape It!




Roofing
Not mechanically fastened

but adhered




RICAL PH BUILDING

T TR TR

WWww.aurosgroup.com
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Emerald Hills
Affordable Multi-Family

WWww.aurosgroup.com
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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.

| L e

“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

—

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 0
protecting the planet and impacting social equity in their
unique learning environment. S e P e e i = i e 1. L2 S

A path to Passive House
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*EHTE RS

BUILDING SCIENCE
MEETS
DATA SCIENCE

Q
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BUILDING
SCIENCE

ZERO ENERGY

(o)

ZERO CARBON

&)
WORLD-CLASS
INDOOR AIR
QUALITY

©

DATA
SCIENCE
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MEASURING PERFORMANCE

Putting theory into practice provides proof

ELECTRIC

000000

000000

000000

000000

000000

umi

000000

H Meter Simulation

2019

M Invoice

2020

Actual Performance

2017-11 to 2020-1




BUILBING NEW




THANK YOU

Q&A

CONTACT:

Office 412-506-6777

Beth Eckenrode
Beth.Eckenrode@aurosgroup.com

Craig Stevenson
Craig.Stevenson@aurosgroup.com
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