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SPATIAL/MAT’L
COORDINATION

Object
representation of
built environment

in three-
dimensional space

CONSTRUCTION
SEQUENCING

Time model of the
construction
activity
visualization and
analytics

BIM DIMENSIONS

COST
ANALYSIS

Cost model for
budget analysis
and control during
planning,
construction, and
operating phases

SUSTAINABILITY
ANALYSIS

Sustainability model
for evaluation of
embodied energy,
energy use,
environmental
impact, etc.

OPERATIONS &
MAINTENANCE

Facility management
model for managing
operations, assets,
maintenance, etc.
for building life-cycle

HEALTH AND
SAFETY

Occupational safety,
health, and wellness
model for risk
prevention,
emergency
response, etc.

OTHER
CONCEPTS
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SUSTAINABILITY
ANALYSIS

CosT
ANALYSIS

OPERATIONS &
MAINTENANCE

CONSTRUCTION
SEQUENCING

HEALTH AND
SAFETY

SPATIAL & MATERIAL COORDINATION
(BUILDING INFORMATION MODEL)
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AlA

2030

All new buildings, developments and
major renovations shall be designed to
meet a fossil fuel, Green House Gas
(GHG) emitting, energy consumption
performance standard of 70% below
the regional average/median for that
building type.

The fossil fuel reduction standard for all
new buildings and major renovations
shall be increased to:

e 80%in 2020

* 90%in 2025

Carbon-neutral in 2030

(using no fossil fuel GHG emitting energy to operate)

THE 2030 CHALLENGE

. REDUCTION

FOSSIL FUEL ENERGY
CONSUMPTION

TODAY

©2018 2030, Inc. / Architecture 2030. All Rights Reserved.
*Using no fossil fuel GHG-emitting energy to operate.

CARBON
NEUTRAL




LEED Credit Categories

Sustainable
Sites .

Water
Efficiency
Innovation
in Operations
&Regional
Priority
Energy &
Atmosphere

Indoor
Environmental
Quality

Materials &
Resources

Table 1a. Points for average density within 1/4 mile of project (IP units)

Combined Separate residential and nonresidential Points | Points

density densities BD& BD&C
(except | (Core
Core and
and Shell)
Shell)

Square feet per | Residential Nonresidential

acre of buildable | density (DU/acre) | density (FAR)

land

22,000 7 0.5 2 2

35,000 12 0.8 3 4
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Under Lit Well Lit

0% 50%

SPATIAL DAYLIGHT AUTONOMY

Percentage of analysis points 2 300 lux for 2 50% of the hours

Annual Metric: Spatial Daylight Autonomy (DA)
Spatial Daylight Autonomy is a percentage of annual
hours at a given point in space that exceeds a specified
minimum illumination level (30fc) for 50% of the time.
Good Range: 50-75%

Annual Daylight Modeling:

These simulations proved the number of hours that
meet the minimum design illumination level
throughout the year. The analysis takes into account
climatic hourly and seasonal variations.
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GLOBAL WELLNESS ECONOMY:

$4.2 trillion in 2017

Traditional &
Complementary
Medicine

$360b . Wellness

Personal Care,
Wellness Beauty &

Tourism & : -
Anti-Aging
$639b $1,083b

Real Estate
$134b

Preventive &

Personalized ) ot o
Medicine and % N 54°° ¥ ey Thermal .
Public Health . " . o /;:;:\‘:rga;
$575b ' Heer & ‘ S ssco
Healthy Eati ' Fit & E e
ealtny eating, ItNness g —conomy .
Nutrition & * Mind-Body B $119b COVID-19 likely has
Weight Loss massive impact here

$702b $595b

Note: Numbers do not add due to overlap in segments. Dark colored bubbles are the sectors
for which GWI conducts in-depth, country-level primary research. Light colored bubbles are
sectors for which GWI aggregates global estimates only, drawing from secondary sources. /‘ GLOBAL WELLNESS

Source: Global Wellness Institute, Global Wellness Economy Monitor, October 2018 INSTITUTE
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Visual
Connection
with Nature

Non-Visual
Connection
with Nature

STRESS REDUCTION

: Lowered blood pressure and heart rate

(Brown, Barton & Gladwell, 2013; van den Berg,
Hartig, & Staats, 2007; Tsunetsugu & Miyazaki, 2005)

Reduced systolic blood pressure

and stress hormones

(Park, Tsunetsugu, Kasetani et al., 2009; Hartig,
Evans, Jamner et al., 2003; Orsega-Smith, Mowen,
Payne et al., 2004; Ulrich, Simons, Losito et al., 1991)

~

COGNITIVE PERFORMANCE

Improved mental engagement/

attentiveness
(Biederman & Vessel, 2006)

Positively impacted on
cognitive performance

(Mehta, Zhu & Cheema, 2012; Ljungberg,
Neely, & Lundstrom, 2004)

EMOTION, MOOD & PREFERENCE

Positively impacted attitude

and overall happiness

(Barton & Pretty, 2010)

Perceived improvements in

mental health and tranquility

(Li, Kobayashi, Inagaki et al., 2012; Jahncke, et al.,
2011; Tsunetsugu, Park, & Miyazaki, 2010; Kim,
Ren, & Fielding, 2007; Stigsdotter & Grahn, 2003)

Non-Rhythmic
Sensory Stimuli

Thermal
& Airflow
Variability

Presence
of Water

Dynamic &
Diffuse Light

Connection with

Natural Systems

Positively impacted on heart
rate, systolic blood pressure and

sympathetic nervous system activity
(Li, 2009; Park et al, 2008; Kahn et al., 2008;

Beauchamp, et al., 2003; Ulrich et al., 1991)

Positively impacted comfort,
well-being and productivity
(Heerwagen, 2006; Tham & Willem, 2005; Wigo, 2005)

Reduced stress, increased
feelings of tranquility, lower heart

rate and blood pressure
(Alvarsson, Wiens, & Nilsson, 2010; Pheasant, Fisher,
Watts et al., 2010; Biederman & Vessel, 2006)

Positively impacted circadian

system functioning
(Figueiro, Brons, Plitnick et al., 2011;

Beckett & Roden, 2009)
Increased visual comfort

(Elyezadi, 2012; Kim & Kim, 2007)

Observed and quantified behavioral
measures of attention and
exploration (Windhager et al., 2011)

Positively impacted concentration
(Hartig et al., 2003; Hartig et al.,
1991; R. Kaplan & Kaplan, 1989)

Improved concentration and

memory restoration

(Alvarsson et al., 2010; Biederman & Vessel, 2006)
Enhanced perception and

psychological responsiveness
(Alvarsson et al., 2010; Hunter et al., 2010)

Improved perception of temporal
and spatial pleasure (alliesthesia)
(Parkinson, de Dear & Candido, 2012; Zhang,
Arens, Huizenga & Han, 2010; Arens, Zhang
& Huizenga, 2006; Zhang, 2003; de Dear

& Brager, 2002; Heschong, 1979)

Observed preferences and

positive emotional responses

(Windhager, 2011; Barton & Pretty, 2010; White,
Smith, Humphryes et al., 2010; Karmanov & Hamel,
2008; Biederman & Vessel, 2006; Heerwagen &

Orians, 1993; Ruso & Atzwanger, 2003; Ulrich, 1983)

Enhanced positive health responses;

Shifted perception of environment

(Kellert et al., 2008)

BIOPHILIC
DESIGN
INITIATIVE

i 7% INTERNATIONAL
\ ;\‘L|V|NG FUTURE
INSTITUTE®

CUNINGHAM
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The WELL Concept

0@ » @ @

AIR WATER NOURISHMENT LIGHT FITNESS COMFORT MIND
Reduce indoor Provide safe Minimize Improve eating  Integrate activity ~ Ergonomic and Optimized
air pollution and water through disruption to habits and food through fitness distraction-free, cognitive and
optimize indoor filtration and circadian culture programs and productive emotional

air quality testing system education environment health
Source: https://www.wellcertified.com/en/start-a-project
STANDARD CONSTRUCTION WELL BUILDING
5 6 ¥ 4 8 9
NOT CERTIFIED SILVER GOLD PLATINUM

Source: WELL Building Standard Brochure_020317-CB

INTERNATIONAL
WELL
BUILDING
INSTITUTE™
\=//
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How can sensor data directly
inform the experience of everyday
building occupants?

CUNINGHAM
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Environmental Metrics

Thermal Comfort

Air temperature and relative humidity play
a large role in occupant comfort. They are
also among the most regulated of the prop-
erties discussed here, at least in the United
States. HVAC systems are typically employed
to maintain air temperatures within a relative-
ly narrow range (e.g. 68-75 °F). Such systems
are essential to providing comfort in extreme
climates like Arizona summers or Minnesota
winters. Not all users prefer the same tem-
perature of spaces, and thermal comfort de-
pends on many additional factors such as air
movement, seasonality and solar radiation.

Temperature
While temperature is not a true measure of

thermal comfort, it has the advantage of be-
ing universally understood. ASHRAE suggests
that temperature range between 67 and 82 °F,
taking seasons, humidity, clothing and activi-
ty levels into consideration.

Relative Humidity

Relative humidity (RH) is required by ASHRAE
to be below 80%, but suggested to be be-
low 65% to reduce microbial growth. While
ASHRAE does not proscribe a lower limit for
RH, studies have shown that there are asso-
ciated health risks from environments below
40% RH.

Reference Standards
ANSI/ASHRAE Standard 55

CUNINGHAM
G R O U P




Room Fitness Monitor

Informing Room Environmental Conditions for Health & Wellness

LHO3000 VIR

Ilumirance Color Temperature
2086 lux 88 O K

ONILHOIN

anNnos

tvoc Cco,
1 ppb 41 3 ppm

ALITVNO HIY
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SparkFun Environmental Combo
Breakout - CCS811/BME280 (Qwiic)

NodeMCU v3 ESP8266 SoC loT LoLin ESP-12E WiFi
Development Boards with Micro USB Cables - Lua
Arduino MicroPython - New Version

SparkFun Ambient Light Sensor
Breakout - APDS-9301

Humidity
Temperature

SparkFun RGB Light
Sensor - ISL29125

“iny,y,, 8

O—— Sound
() O—— Occupancy

Qungi HC-SR501 Pyroelectric
Infrared PIR Motion Sensor Mod-
ules For Microcontrollers

+ Discharge Air Temperature

;,\.
T

NodeMCU v3 ESP8266 SoC loT LoLin ESP-12E WiFi Development
Boards with Micro USB Cables - Lua Arduino MicroPython - New
Version

NodeMCU LoLin Base Development Breakout
Board Shield ESP8266 v3

Q) T5F
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Temperature Relative Humidity

72 48

Volume

LHO400 TYWk3HL

' lluminance Color Temperature -
37 5326« %
lux K 5
CcO: The light level is insufficient for most tasks. Consider tumning =
® ona light. (o)
Volume Volume (Peak) 8
60 s 2

Color Temper
L >
@ tVOC co, >
Temperature 7 448 o
ppb ppm <
The natural outdoor CO, level is around 400 ppm. 5

The light level is insufficient for most tasks. Consider
turning on a light.

CUNINGHAM
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Temperature Relative Humidity =
78 AMu £
-
= (o) | —
Temperature r /O 8
O This area is warmer than a typical office space. %
=
llluminance Color Temperature -
7159 .« 8890« =
lux K £
Exposure to blue light after dark can interfere with the body's E
internal clock. (o)
emperature
Volume Volume (Peak) w
58 s
dB C
<
O

tvVOC CO,
5 ppb 434 ppm

The natural outdoor CO, level is around 400 ppm.

ALITVNO HIY

Volume

This area is warmer than a typical office space.

CUNINGHAM
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SPATIAL/MAT’L CONSTRUCTION
COORDINATION SEQUENCING

NEXT STEPS

CosT
ANALYSIS

BRICK
An open-source uniform metadata
schema for buildings

%+ Project Haystack

PROJECT HAYSTACK
An open-source initiative to streamline
working with data from the Internet of Things

INDUSTRY FOUNDATION CLASSES (IFC)
An open-source data format to describe, exchange
and share information typically used within the

building and facility management industry sector CUNINGHAM

G R O U P



CUNINGHAM
G R O U P

the human experience’

Architecture Interior Design  Urban Design Landscape Architecture
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1 —— 75F° Sensors’

* Temperature
* Humidity

* CO?

*VoC

* Occupancy

* Light

* Sound

* Pressure

e ...and more

Integrated sensors
measure all the
parameters required for a
WELL building




75F° Smart Node™

Controls Equipment

 Dampers Software-Defined

* VAV

« VFD Hardware adapts and
* Lighting :

 Miing valves controls a variety of
* Pumps

equipment

e ...and more




75F° Central Control Unit™




TEMPES

O——— Facilisight

Cloud-based Machine
Learning optimizes
algorithms and provides
remote access and
analytics



User App
Facilisight
n
T
S
O
@)
Step Motor
1,000 SQUARE FEET 1,000,000 >
75F® Central
Control Unit™ Complete, Scales from 10K to 1M+ sq. ft.
Turnkey,
out-of-the-box
75F® Smart Node™ /5F® Sensors™ solution
Controls: . Tempe.rature
- Dampers « Humidity
. VAV - CO,
« WSHP -+ VoC
- Fan coils « Occupancy
« Unit heaters - Light,
« Mixing valves « Sound
« Pumps . Pressure
... and more

. ...and more




. User App
Machine _ Facilisight
Learning > Operational Efficiency
el _ .
: : R{Rlo Enerey
g — Energy Savings
=]
~ = < — Equipment Lifecycle
o— /5F®Central "
Control Unit™ £ — Remote control
. = B .
Applled = g Analytics
loT = — On- — Notifications
0 75F® Smart Node™ E —— 75F® Sensors™ —  Managed Services

Controls: . « Temperature

. Dampers - « Humidity

. VAV - CO,

» WSHP. f s Voc Occupant Experience

« Fan coils . Occupancy é

- Unit heaters - Light, o — Indoor Air Quality

» Mixing valves » Sound T

- Pumps « Pressure — Comfort

...and more . _and more

Confidential - 40 @ '75F



Health and Safety

Indoor Air Quality Management (IAQM) has become an urgent priority for commercial building
owners and operators.

—  WELL Building Standard and Health Safety Rating

—  75F Smart Stat launched 2017 to support the WELL standard

—  75F Epidemic Mode launched 2020

Room 211-212 In Occupied Mode, Changes To Energy Saving Range Of 63.0-77.0f At 17:30 Epidemic Mode Settings
Mon 05 03 AM 06 AM 09 AM 12 PM 03 H
T1(4099) Smart Pre Purge

Runtime DAB Staged RTU

1.0

0.5

Smart Post Purge

0.0

Current Vs Desired

75 1l

Enhanced Ventilation

70

65 |

Confidential - 41




Operations and Maintenance

Our Digital Twin combines with local
automation to optimize health, safety,
operations, maintenance and efficiency.

— Remote control

—  Analytics

— Notifications

—  Custom dashboards

— Interoperability via Project Haystack
API

— Industry standard sequences
optimized for performance — built in.

Confidential - 42

South Line performance for 2020-10-03 to 2020-10-03 ® b 4

Sat 03 03 AM 06 AM 09 AM 12 PM

@ 3 Oct 01:36 PM
Free Cooling Used : 1
C

DAB (1002)
Current Vs Desired

@ 3 0Oct01:36 PM
"""""""""""""""" A A CNAANN y Desired Temperature (°F) : 68 AMN A AP AT

User No Cooler (°F) : 62

Humidity
Humidity (%) : 28

Sensor Data

Pressure Sensor (wc) : 0

Damper Position

T
"J_"U“J—V—""“ Min Damper Pos (%) : 25

Airflow Temp

A NI\A

WWVWWAYWWW WV WV MWV VTV

Operation Mode

Current Temp 6 9 4
68

O T5F



Sustainability

Applied 10T is used for automating HVAC and lighting to
minimize energy use / reduce cost and carbon footprint.

— Applied equipment sequence of operations can be
optimized based on actual, real-time sensor data.

Economizers
VFDs

VAVs
Chillers
Boilers

—  Setpoint management

Confidential - 43

Dual setpoints to prevent simultaneous heating and
cooling and reduce runtime

Setpoint policy management with group over-ride en
masse

Setback scheduling

BUILDING SCHEDULE

In Occupied mode | Changes to Energy saving Unoccupied mode at 17:30

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

SUNDAY

7072

6973

6973

6973

7074

68 72

O T5F
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