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Lack diversity

Less vibrant

Less economic opportunities
Less accessible

Predominant Population

' White
African American

' Asian

. American Indian/Alaska Native
Mulitple Races

tied

‘ Pacific Islander
. Other Race
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Planning goals

-

SUSTAINABLE

Energy efficient planning and design,
balancing resource demands and supply
(such as having buildings respond smartly
to load on the grid)

To achieve lower EUI and embodied
energy than the average,

Stretch goal of having net-zero
operational energy
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DIVERSE

Economically and socially equitable,
welcoming to diverse groups of people from
various demographics and professions

To create a vibrant mixed -use district

Affordable housing, start -ups, innovation
district

\ §

LIVEABLE

A localized, self-sustaining district where
people work, live, and play, but with a low
carbon footprint

To incorporate green areas such as parks
and urban farming/gardens,

to have a car -lite district planned for
walkability
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rotoblock one

PARCEL
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GREEN SPACES
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- Mixed use interspersed with
- Residential blocks with unobstructed view

- Slim tower blocks for

- Circulation spaces encourages walking

- Variant with data centre

- Allows heat recovery to upper storeys



rotoblock two

— PARCEL

A - Residential blocks with unobstructed view
e
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- Mixed use with

TERRACE

- Slim tower blocks for

RESIDENTIAL BLOCKS COMMUNITY SPACE 5m

- Space within the block for community

1
1 Lo
1 activities
RETAIL BLOCKS | ‘ ‘ ‘ \
TERRACE | GREEN SPACE|S TERRACE 1 .
v - South facing facades for
<o gom=m T > - for food production
— PARCEL

TERRACE

- Variant with data centre
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RESIDENTIAL BLOCKS
COMMUNITY SPACE 5m - Allows heat recovery to upper storeys
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oorplans

RESIDENTIAL

Typical Studio

COMMERCIAL

Typical Meeting Room
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Green Spaces/Farms
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overview

Bl Retail + Community

Residential

Office

GFA (site): ~380,000
FAR: ~2

Resi-to- Office ratio (site): 5:1

Res-to-Retail ratio (site): 3:1
Occupants (site): ~15,000
Office capacity: ~3,000 workers

Site to entire area ratio: ~1:7
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daylight parametric

-
100
90 WWR 40% 7 WWR 50%
SDA: 60 SDA: 66 SDA: 71
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energy parametric

EUI Normalized

EUI Normalized
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@ EU| base

EUI upgrades

@ E| upgrades

100

WWR 60%
SDA: 71

Ll Ll

Base Advance
Office: 270 kw/m 2 | Office: 101 kw/m 2
Retail: 187 kw/m 2 | Resi: 163 kW/m 2
Resi: 372 kW/m 2 | Resi: 331 kW/m 2

100

e

WWR 60%
SDA: 91

EUI base: 276 kWh/m2
EUI upgrade: 244 kWh/m2




Cooling mDHW
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or heat recovery)

Final EUI
214 kWh/m2
(without renewables
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Energy consumption

Cumulative Operational Energy Carbon Emissions vs Year
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District energy system
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Data centre

- ~3m? per server rack
- Average power consumption per rack today is around 7kW
(higher density or peak demand can hit 15 kw/rack
- Assume allocation of 2,000 server racks/proto  -block (i.e 30,000 kw)

Uiolson | Schneider DATA CENTER POWER SIZING CALCULATOR
AL
RESIDENTIAL BLOCKS Inputs Results
Server Quantity [ Data center IT Capacity Rating 6310 kW
Server Population + @im) + 0% = 100% | Uity lnput Pover 11360 ko
GREEN SPACES 1-2CPU 4CPU 8+ CPU
sockets sockets sockets
i pansls (2 mowatls) "
OFFICE BLOCKS Percentage of Blade Servers (1% 2 Gl it ®
44.46%
. Mainframe Quantity ——)
GREEN SPACES | Ganiet Internal Storage (o_Typical =)
_ - Extemalsorege = e 225%
DATA CENTER Percentage of Servers that Boot 652%
| 7 Sl bkt from SANINAS [
. / Design Attributes [©) 3851%
- 4 Base blocks per proto - block e Pouier Usage Effectivencss (PUE) el 1.8 B netvoring B seety argin
M Esternai Storage W Frysican infrastructure

(Up to 6500 m 2) Safety Margin for IT Load g 20% Senvers/Maintiames
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Typical Server Room CRAC Design

Waste Heat l
I I I I Return Water
A Ranges from 25 to 50 °C from District System
— (More commonly between 28 to 35 °C) —
II RESIDENTIAL BLOCKS 2
Heat Pump/
L Waste HX .
— Hot Hot ——)
< — T === GREEN SPACES Aisle isle —
/ L
OFFICE BLOCKS Server Server Supply Water
Cool to District Heating System (75to 80 °C)
i Racks Aisle Racks
— GREEN SPACES Summer: Heat purge to Lake Michigan
L0
DATA CENTER CRAC
Raised Floor System

- Augment with heat pumps to boost 70 to 80 °C sufficient for district heating purposes
- Modern heat pumps for such purposes highly efficient (COP of 3 to 5)

- In ongoing air stream, no effect on architectural or structural design



S u I I l I I l e r Lake Source Cooling for District Cooling & Data Centre
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DATA CENTER closed loop system
ASHRAE TC9.9 Guidelines (25°C)

Modern optimized data centers set -point (10-15°C)

T Indat Tempacaturs in F

= Legacy data center chilled water set  -point (6-7°C)

- Cold lake water pumped to heat exchanger at shore, where it
absorbs some of the heat used to cool the district. Utilises gravity

- closed loop of chilled water circulating through buildings and data
center will collect heat removed by air conditioning

IT lnlet Femmperature in '€

1T st Relative Humiity



[ o

ozl

i
~
\\
)
\\\

g

T W ST TR

Monthly electricity generated

ated  Solar [kWh]
Solar [kWh]

< Total monthly electricity gener:
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Proto energy

Costs Carbon loads  Summary Demands

Monthly Energy Use/Loads (kWh)
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Proto energy

Monthly Energy Use/Loads (No Data Centre)
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Single Protoblock breakdown

Monthly Energy Use/Loads (With Data Centre)
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