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Essence of the Site

Culture
Belonging

g ? Growth
Embrace

Diversity

Physical




Guiding Principles (selected from list)

1. Foster and nurture a positive civic and cultural celebration in
the Mill Creek and the surrounding local community.

2. Reflect artistic and technical innovation and cultural growth of
the community through the design of the center.

3. Enable the center to aid in the children achieving the highest
level of education and wellbeing possible.

4. Stimulate, revitalize, and sustain the local creative
independent economy and ensure benefits to the community.



EVOLUTION

A SCHEME



Scheme 2: Lands
Performance
80,850 Gsf

Original Scheme 2



Original Scheme 2

Scheme 2: Landscape is
Performance

80,850 Gsf
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Summer Solstice
Shadows cast at
noon on first day
of Summer are

the shortest




Winter Solstice
Shadows cast at
noon on first day
of Winter are

the longest




TOO MUCH
SHADE?

LET'S FLIP
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Summer Solstice
[
There is less
shade with

Scheme 2 flipped.




Winter Solstice
I
There is less

shade with

Scheme 2 flipped.




MAKING
ROOM FOR

THE SUN
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Summer Solstice

Early SketchUp
Model.




Winter Solstice
o

Early SketchUp
Model.




Project Goals

* Create a dynamic environment to Engage with the
neighborhood Community through landscape & buildings.

 Enable the site to Nurture and Connect the people in its
Community

 Attain LEED PLATINUM rating

 Eliminate 80% or more of Potable water usage

* Building EUI's less than or equal to 30
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Existing Site
Analysis

Mass Transit Stop

High Point

Insecure, Secluded,

Crime
Unwanted Activities

Path To School




Mol eI TEPLAN




LANCASTER AVE
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Flex Space

1
Resource Center 4 a0s SF
121

Retall




Room Legend
. Corridor

. Stair

Second Floor Plan
.



5 Room

Open Office Space
301

Open Office Space

3

Open Office Space




Two Bedroom
203

Two Bedroom
401

One Bedroom
415

One Bedroom

Two Bedroom
412

Studio

0T

One Bedroom
40

Roof Terrace




Studio

One Bedroom
506

Studio

One Bedroom
504

Two Bedroom

10

Trash
518

Two Bedroom

One Bedroom
514

One Bedroom

.: =|

One Bedroom




Two Bedroom

Two Bedroom
i

One Bedroom

One Bedroom

616

One Bedroom

Studio

One Bedroom

Lounge

g18

Two Bedroom
G4
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Southern Perspective
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http://www.highresmediallc.com/commercial/chandler-city-hall/

http://www.chandleraz.gov/default.aspx?pageid=73

Chandler City Hall Western Facade — “Turbulent Shade”
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Operable/Folding Glass Wall

Folding Glass
Walls are
connected by
bi-fold door
panels at
Exterior of Art
Studios &
Multipurpose/
Theater

https://www.nanawall.com/




Restaurant

by Mrudula Mrudu



Room Legend
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| IDining space
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Room Legend
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LEED V4 Platinum

Location and Transportation

Location and Transportation Materlals and Resources

Sustainable Site
Water and Energy Efficiency

Material and Resources

Indoor Environmental Quality

LEED POINTS v

Regional Priority

I Energy and Atmosphere

EAIEN ToTALs Possible Points: 110

‘87 points out of 110
possible points.
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Energz Usage - Site Energy Efficiency Measures

1.Low U-value and solar heat gain coefficient on all glazing.

2.White roofs.

3.0perable Windows for Residential Units & Restaurant

4.Underfloor HVAC system for Non-Residential Spaces.

5.Screens and other Sun Shading devices to reduce cooling loads.

6.High Efficiency HVAC system.

7.Increases Insulation value of walls & roofs.

8.Daylighting controls for Non-Residential Spaces to reduce
Artificial Lighting Use.

9.Solar Panel Arrays to reduce Electric Grid use



Energy Model - Art, Commercial & Residential
]

Commercial/Residential Building EUl & Percent Energy
Saved

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
' - ' — B 00%
Base, Typical Insulation HVAC Efficiency HVAC Glazing Daylight HYAC  Energy Efficient EEMs + Solar
Construction Increase Increase Insulation Glaze Insul Measures +
Shading

Based on eQuest Model
88,000 s.f. W EU| kBTU/sf/yr ====Percent Saved




Solar Energy - Art, Commercial & Residential

Potential Site Production

Number of Panels by
area
Power Produced by
panels

499 Panels

Potential Financial & CO2 Savings Compared to other Energy Efficiency Measures

25,3505 kuh
$13,125.38 "~ suois |

Potential CO2 Emissions Reduction 1kWh = 0.541 kgCO2e

54.37%

http://pinington.co.uk/projects/curved-solar-pv-panel-system-new-skills-roof-line/

314,572.6 kgCO2e
346.76 US Tons CO2

171,017.9 kgCO2e
188.51 US Tons CO2

1143,554.6 kgCO2e
158.24 US Tons €02 |




Energz Model - Performing Arts & IT Technology

Performing Art & IT Building EUI

Base Design Increased Insulation Glazing Change Daylight Controls HVAC Efficiency

mm Building EUl =——Percentage Saved




Solar Energy - Performing Arts & IT Technology

Potential Site Production

Panel numbers are based on how many panels .
will fit within a rectangle and not a square that Roof Production [K}

ing sqft numbers would give.

Roof area (9,912 sf)

by panels

- 190 Panels 124,396.2 kwh
Watts per Panel Panel Size | Building System Loss =
W= 450 w pW= 3.432° I Panels layed out on roof to 0.8858
plL= 6.780" I determine number
K= (P * wo* 5 * 365 ¢ 0.8858) / 1000
Total annual kWh generated or needed (# of Panels x Panel Watts x Peak Sun Hours x 365d/yr x system losses)
= 1000 W/kW

Potential Financial & CO2 Savings Compared to other Energy Efficiency Measures

67,298.4 kgCO2e
74.18 US Tons CO2




Site Performance - Energy & CO, Savings

Annual Energy Usage & CO, Emissions
800,000.0 kgCO2e

1,200,000.0 kwh
700,000.0 kgCO2e

1,000,000.0 kwh 600,000.0 kgCO2e

300,000.0 kwh 500,000.0 kgCO2e
400,000.0 kgCO2e

600,000.0 kwh

300,000.0 kgCO2e
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ANNUAL CO2 EMIISIONS

400,000.0 kwh
200,000.0 kgCO2e

195,637.3 kgCO2e

200,000.0 kwh

1,236,825.0 kwh

100,000.0 kgCO2e

361,621.6 kwh

.0 kgCO2e
Baseline

® Energy Usage B CO2 Emissions
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Water Usage - site Water Efficiency Measures

Primary Saving Measures

1.Dual Low Flush toilets that use 0.8/1.1 gallons per flush
compared to 1.6 gallons per flush

2.Low flush urinals — 1/8 gallon per flush
3. Water efficient dishwashers & washing machines which are
large water consumers 4 gallon & 11 gallon respectively.

4.Low flow showerheads and faucets in bathrooms and kitchen.

5.Low water consuming landscaping



Water Usage - site Water Efficiency Measures

Rainwater and Gray water

1.Rainwater collection from buildings’ roofs — 28,967 sf.

2.Reusing water from kitchens and dishwashers for flushing
toilets

3.Reusing water from other sources to flush toilets and use for

landscaping.



Water Usage - Art, Commercial & Residential

Annual Water Usage & Costs

3,000,000.00 gal
$13,807.90

2,500,000.00 gal
2,000,000.00 gal
1,500,000.00 gal

$5,727.23

1,000,000.00 gal

500,000.00 gal

2,716,005.15 gal

0.00 gal

Costs Based on the City Baseline Design

of Philadelphia’s Water

) mm Annual Water Usage m— Annual Water Cost 59% Savings
rates starting July 2017

514,000.00

$12,000.00

$10,000.00

58,000.00

$6.000.00

54,000.00

52,000.00

$0.00




Water Usage - Performing Arts & IT Technology

Annual Water Usage & Costs - Permforming Arts/IT

180,000.00 gal $831.11

S800.00
160,000.00 gal
$700.00
140,000.00 gal

$600.00
120,000.00 gal

5500.00
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100,000.00 gal

$400.
80,000.00 gal $400.00

60,000.00 gal $300.00
40,000.00 gal o~} 5200.00
20,000.00 gal $100.00

0.00 gal $0.00

Costs Based on the City Base Design
of Philadelphia’s Water

) e Annual Water s Annual Water t 50% Savings
rates starting July 2017 3 ter Vsage - AerLos Hiboaving




Water Usage - Restaurant

Annual Water Usage & Costs - Restaurant

500,000.00 gal - $2,500.00
450,000.00 gal
400,000.00 gal $2,000.00

350,000.00 gal

300,000.00 gal $1,320.89 $1,500.00

250,000.00 gal

200,000.00 gal $1,000.00

ANNUAL WATER COST

L
C
=
wy
pan
= 4
=
<
=
wd
<
=)
z
Z
=

150,000.00 gal

464,_93?.00 gal

100,000.00 gal | $500.00
50,000.00 gal

0.00 gal
Base Design

mm Annual Water Consumption e Annual Cost 44% Savings



Water Usage - Rainwater & Gray Water

652,699 gal
City Water

Rainwater
Collection

478,489 gal

Bathroom Sinks,
Showers, Laundry

Kitchen Sinks,
Dishwashers

- 358,524 gal

666,692 gal

Gray water for

reuse

461,080 gal

Blackwater for
reuse

Toilets




Water Usage - Rainwater & Gray Water

Site Water Usage

3,500,000 gal $17,144 $7,649

100.00%
3,000,000 gal

80.00%
2,500,000 gal
2.000,000 gal o0 SO0 o 60.00%

1,500,000 gal

1,000,000 gal
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500,000 gal

652,699 gal

0 gal
Baseline Graywater/Raincollection

e \Water Used e \Water Saved Percent of Water Used vs Baseline




Water System - Rain Garden

A rain garden
takes advantage of
rainfall, storm-
water runoff, and
filter pollution;
and replenish the
groundwater
supply and P L SO N e
provide a self- *” w "
irrigating :
landscape

¥l w e : 2 e R g . . ¥
Ve A SRR vy e [Pkl T NS 2SS N,
http://www.organicfarmingreport.com/sop-up-a-soggy-yard-with-a-new-kid-simple-rain-garden-solution-you-
will-absolutely-love/2/
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Ventilation - site Energy Efficiency Measures

1.Low U-value and solar heat gain coefficient on all glazing.
2.0perable Windows for Residential Units & Restaurant
3.Underfloor HVAC system for Non-Residential Spaces.

4.Screens and other Sun Shading devices to reduce cooling loads.

5.High Efficiency HVAC systemes.



Ventilation - under Floor System

Underfloor Air Distribution (UFAD)

SYStemI
Use the underfloor plenum formed by Conventional Tate’s Building
installation of a raised floor to provide air St AECIRRRy Bt
ventilation and space conditioning in -
buildings ~ -
. y D
Benefits: ¢ |
e Improve occupants’ thermal comfort { > ? %\ -O j ) i f
. ":-"-". il _.-‘::: -"'1 ,T'i-'-;?;l I.-'irlr II'll’|;!'.II ll:EZ-'I!.-
* Easily relocated to accommodate b ' BT ME BT = i= @
furniture modifications | ' '
. Foor WVentilation Improved Air Quality
- CUt malntenance COStS Clean alr from the ceiling mixes Fresh alr supplled from the floor
° Provide proven Operational efficiency wlth the warm pollutant-fiied Improves ventlatlon-as natural
alr close to the ceiling before convection moves warmer
W|th 30 yea rs track reco r‘d getting to the occupled zone stagnant alr toward the celiing
Drawbacks:
° Designers and occupants are not Image retrieved at http://www.interiorsandsources.com/article-details/articleid/5131/title/

sustainable-benefits-of-underfloor-service-distribution.aspx

familiar with the approach
* No re-process for returned air



Wind Energy - The “Wind Tree”

: -
e S g

Image retrieved at http://www.alternative-energy-news.info/tree-shaped-wind-turbines-paris/

French company
NewWind has created

the "Arbre a Vent" or
"Wind Tree," a 3-meter-
tall generator designed
and consists of 72 micro
turbine "aeroleaves"
that rotate in the wind,
generating an estimated
3.1. kW of power.



http://www.newwind.fr/
http://www.arbre-a-vent.fr/Arbre-vent_31.html
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