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Future Development
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Performance

Massing Provides Self-Shading;
Allows for an Increase in
Transparency along the Inner
Courtyard and Inset Locations

Heavy, More Opaque
Construction Protects Interior
Spaces from Excess Solar Gain

Prevailing Winds Cool ColL
Courtyard and Lower Level
Exterior Public Spaces

Extensively Shaded Courtyards
Provide Comfortable, Private
Outdoor Spaces w/Social
Connectivity

Full-Height Exterior Courtyard
Allows Daylight to Animate the
Ground Plane

Narrow Floor Plates Afford
Good Daylight Penetration and
Opportunities to Cross-Ventilate
Overhang Creates “Deep Shade”
Over Public Plaza on Taylor Mall
and Over Exterior Elevated
Terrace

ESi | STUDIO MA



ASU SUSTAINABILITY

INITIATIVES

PARAMETRIC ENERGY ANALYSIS THERMAL MASS STUDY

Exterior Wall Options Study

June 16 Dry Bulb Temperatures

Hottest Day of the Year
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ASU SUSTAINABILITY

INITIATIVES

View from Sun

ASU Law - Scenarno 1 21 June, 05:30 Buro Happold Lighting
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ASU SUSTAINABILITY
INITIATIVES Peak Load & Annual Energy Block Model

o

-

Heating Cooling Heating Cooling Heating Cooling
[kBtu/h] [kBtu/h] [kBtu/h] [kBtu/h] [kBtu/h] [kBtu/h]

Cooling Cooling Cooling
[Btu/SF] [Btu/SF] [Btu/SF]

37.31 38.65 34.85
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ASU SUSTAINABILITY
OPTION A

INITIATIVES DIAGRAM.. OPTION A

@ EVENT SPACE
15,200 sf . 1,220 seats

() eoss
Level2

. UNIVERSITY OFFICE - ACADEMIC
Level 3

() LOUNGE - INFORMAL GATHERING
Entry & Lobby, Grand Stair

@ FINISHING KITCHEN
Catering Set-up, Warming,
Coolers, Freezer

@ EVENT SUPPORT

Storage, Equipment Rooms, I. EVE L 2
Event Space Support

@ BUILDING SERVICE
Mechanical, Toilet Rooms

. VERTICAL CIRCULATION
Stair & Elevator

() LOADING
Dock, Waste & Building Support

MASSING
> \“\_» .

LEVEL 3

Massing Study - Option A . East

MEZZANINE

CENTRAL PLANT

HAYDEN
LIBRARY

MURDOCK
HALL

LEVEL 1

Stacking Diagram . Option A

A!la AIA Conference on Architecture 2018 !
June 21-23, New York City ESi | STUDIO MA
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SOUTH FACADE
45% PERFORATED

.

AIA Conference on Architecture 2018

June 21-23, New York City

ASU SUSTAINABILITY
Al8

60% PERFORATED
45% PERFORATED
30% PERFORATED

NORTH FACADE

.




ASU SUSTAINABILITY

INITIATIVES
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WHAT NEXT ¢

WHAT DOES THE FUTURE OF
SUSTAINABILITY LOOK LIKE?

ASU’s ISTB-7 demonstrates the next
generation of sustainable design.

2030

AIA Conference on Architecture 2018
ESi | STUDIO MA

June 21-23, New York City




CARBON POSITIVE DESIGN

NEXT GENERATION SUSTAINABLE
BUILDING

ASU’s ISTB-7 is a new sustainable
research facility designed to
regenerate carbon with energy, water
and waste to achieve Triple Net Zero.

A!lB AIA Conference on Architecture 2018
June 21-23, New York City

ENERGY
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STRATEGIES & TACTICS

TRIPLE NET ZERO | POSITIVE CARBON
DESIGN

ASU’s ISTB-7 will clean air, clean
wastewater, collect water and absorb
carbon, producing a living, positive
conversion of fugitive carbon into
life-giving nutrients for durable materials

and enriching soll.

AIA Conference on Architecture 2018

June 21-23, New York City

ENVIRONMENT
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RESEARCH

SUPPORTED AND DEMONSTRATED IN THE
AREAS OF SUSTAINABILITY AND ROBOTICS

ASU’s ISTB-7 will simultaneously
support and demonstrate research
advancing sustainability. One example
of a potential ASU researcher is Klaus
Lackner, PhD, and his integrated carbon
capture technology.

AIA Conference on Architecture 2018
June 21-23, New York City
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IRIPLE NET ZERO

TREATED TO POTABLE REQUIREMENTS.
WASTE, ENERGY, WATER

REDUCING ENERGY USE
THROUGH PURIFYING WASTE AIR.

WATER PROCESSING
REDUCING ENERGY USE BY
SEQUESTERING CARBON THROUGH LOWERING DIRECT HEAT

THE USE OF MASS TIMBER. GAIN.

DIRECT AIR CARBON
HARVESTING.

RECYCLING WATER THROUGH

BIO-BASED METHODS.

WASTE ENERGY

WASTE IS CLEANED, STORED AND RECYCLED THE PROJECT WILL ACHIEVE NET-POSITIVE THE PROJECT RECYCLES AND COLLECTS THE
NON-POTATBLE GREYWATER IS THEN ENERGY USING PASSIVE DESIGN PRINCIPALS. WATER USED IN THE BUILDING AND SITE TO
DISTRIBUTED TO CAMPUS. ACHIEVE A NET-POSITIVE WATER USAGE.

A!l AIA Conference on Architecture 2018
June 21-23, New York City



G STREET

UNIVERSITY
ATHLETIC

A CAMPUS GATEWAY

‘ ASU’s new ISTB-7 connects ASU’s future -
University Athletic District to the Tempe | '

A!l AIA Conference on Architecture 2018
June 21-23, New York City ESi | STUDIO MA



- SITE

CAMPUS CONNECTIONS

ISTB-7 connects the future University
Athletic District to Tempe Campus, Valley :5
- Metro Light Rail and Biosciences A-C.

PRV A

il &

A
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MATERIALITY

LOW EMBODIED CARBON AND CARBON
HARVESTING

Terracotta, cross-laminated timber and

carbon capture panels combine to shade
and sequester carbon in a desert inspired
palette of colors, textures and variegated
natural light.

R WAL,
<
7(\’ & _l I 6\(\:\
e CET)S ARECH]
TIMBER J,T d:‘-}:’*r?lii:: |
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- VALUATION

STRUCTURAL + MPE SYSTEMS

A

June 21-23, New York City
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AIR BALANCE STUDY & ENERGY CONCEPTS

POSSIBLE HEAT RECOVERY VIA THERMAL
WHEELS OR RUN AROUND COILS

SUMMER: 85 TO 110 F (AVE)
WINTER: 55 TO65 F (AVE,)

RELIEF
10,000 CFM

160,000 CFM
(2 CFMISF) TRANSFER AIR
REHEAT (8,000 CFM)
COIL (N
EACH
SPACE)
WETLAB
Passive Design Strategles:
- Buldng Envelop Pefomance WET LAB CONGEPT: FUME HOOD ALCOVE
-70% Wall area / 30% Glass (South, West)
-607% Wal rea] 40% Glass (Norh Eas)
Pema s N .
2. Receptacle / Process Load reductions ——
3 TRANSFER
centazed priners) 57040 ACPH ARONLY
3. Aggressive lighting power reductions with
askghting
4 Phase change materia: for inerior ightwelght NO OR REDUCED <+ SUPPLYAR
onstructon and oad shifing n electial ooms o LMITS) LOCALIZED.
‘combined with free cooling EVAPORATIVE
COOLING
5.Natural ventlation i offces (needs
‘consideration against draf risk)

Active Design Strategi
1. Direct indirect evaporative cooling

2. Heat recovery of exhaust i (run around coil
or thermal whee!)

3. Active intemal shades 1o optmize day light
savings and glare control

4. Mininize trve wet ab configurations

5. Heat pump for centalchiled water and
heating hot water

SUMMER: 75T0 120F
WINTER: 55 TO 80 F

SUMMER: 75TO 100 F
WINTER: 65 T0 80 F

ATRIUM TO RAISE ONE
LEVEL ABOVE

LEVEL ABOVE
BUILDING

osa _ILII'—|
2o

6,300 CFM

(VAVOR
CHILLED
BEAMS)

OFFICE

BIOME

GREENWALL

FOR

CLEANING

AR

15005fat 50 90000 GFM
PN .
(VAVOR
RETURN AR LD
BEAMS)
(option2)
COOL OCCUPIED
Z0NE 76000 CFM
TRANSFER
SUMMER: 75 TO 80 F
WINTER: 65TO 75 F AIR (option 2) v
........ O 16,000 CFM
RADIANT COOLED SLAB TRANSFER
AR

FACADE
PERFORMANCE MORE
CRITICAL

Approx. 400,000 gals
RAINWATER (7 inches/yr RF,

92,000 SF ROOF))

DCW DEMAND RECYCLED SANITARY GRAY WATER
(SH, SINKS, DW, WATER WASTEWATER (LAVS/CONDENSATE)
MAINTENANCE) (WC, TP) (WC/AD/DW/KS) (100,000 GALS/YR, 275

(340,000 GAL/YR /930 (350,000 GALS/YR, (590,000 GALS/YR, 1,600 GALS/DAY)
GALS/DAY) 960 GALS/DAY) GALS/DAY)

PROCESS PROCESS

TREATMENT

WATER ~ WASTE
7? 7?

RALIZER

IRRIGATION

BASIC
FILTRATION

Approx. 200,000
Gal Cistern

Capacity

TREATMENT
OR SEWER

SEWER
MINING

)

FINAL
TREATMENT

ESi | STUDIO MA

RRIGATION

EXCESS RECYCLED
WATER TO CAMPUS TO
MATCH PROCESS
DEMAND NOT MET




“NERGY

PV PANELS COLLECT SUNS
STRATEGIES ENERGY TO GENERATE
ELECTRICITY FOR BUILDING
CONSUMPTION.

EXHAUST AIR RECIRCULATED
THROUGH BIOME TO REDUCE
OUTSIDE AIR REQUIREMENTS.

ROOF OVERHANGS SHADE
BUILDING TO REDUCE SOLAR
HEAT GAIN.

TERRACOTTA BAGUETTES
SHADE BUILDING FROM

DIRECT SUNLIGHT TO REDUCE Y
HEAT TRANSFER.

LOW EMBODIED ENERGY AND
CARBON SEQUESTRATION IN
MASS TIMBER CONSTRUCTION.

EXISTING
CANAL
CONNECTIVE AIR FLOW

IN BIOME ENHANCES
BUILDING VENTILATION.

A
:——\
——— N\

WATER PROCESSING

A!l AIA Conference on Architecture 2018
June 21-23, New York City



“NERGY

STRATEGIES

Al

AIR BALANCE STUDY & ENERGY CONCEPTS

EVAP'
cooL

osA m—lp

Passive Design Strategies:

1. Building Envelop Performance

- 70% Wall area / 30% Glass (South, West)
-60% Wall area / 40% Glass (North, East)
- Thermal mass

2. Receptacle / Process Load reductions
(encourage laptops, thin client computers,
centralized printers)

3. Aggressive lighting power reductions with
task lighting

4. Phase change material: for interior lightweight
construction and load shifting in electrical rooms
combined with free cooling

5. Natural ventilation in offices (needs
consideration against draft risk)

Active Design Strategies:
1. Direct / indirect evaporative cooling

2. Heat recovery of exhaust air (run around coil
or thermal wheel)

3. Active internal shades to optimize day light
savings and glare control

4. Minimize true wet lab configurations

5. Heat pump for central chilled water and
heating hot water

SUMMER: 85 TO 110 F (AVE.)

ATRIUM TO RAISE ONE

WINTER: 55 TO 65 F (AVE.) —;EYEI;I ﬁgo"E
RELIEF —_—
10,000 CFM
LAB HEAT
EXHAUST PUMP
POSSIBLE HEAT RECOVERY VIA THERMAL
WHEELS OR RUN AROUND COILS Yoo OTo oo 0SA AHU
2,000 CFM
SUMMER: 75 TO 120 F
WINTER: 55 TO 80 F
v
6,300 CFM
160,000 CFM (‘;‘L‘}[’L‘éﬁ
(2 CFMISF) TRANSFER AIR BEAMS)
(8,000 CFM)
SUMMER: 75 TO 100 F
WET LAB WINTER: 65 TO 80 F < OFFICE
2,000 CFM
TRANSFER
AR
WET LAB CONCEPT: FUME HOOD ALCOVE 0SA
BIOME 16,000 CFM AHU
- - = | creenwaLL gresme—
= |FOR :
i = | CLEANING :
FUME HOOD ALCOVE TRANSFER = AR - d
6 TO 40 ACPH AIR ONLY 1,500 sfat50 = : 90,000 CFM
= 76000 CFM (VAV OR
= RETURN AIR CHILLED
WET LAB s = (option 2) BEAMS)
(NO OR REDUCED ‘ UPPLY AIR COOL OCCUPIED = pH
ACPH LIMITS) ZONE 76000 CFM
SUMMER: 75 TO 80 F 4-- EEEEEEEREEREEREEEEEEEEEREEEEERREEREERRnEEn A':'IRQ(AONP?;ElRZ)
WINTER: 65 TO 75 F DRY LAB
o000 0000 0000 0000 16,000CFM
RADIANT COOLED SLAB TRANSFER
AR
FACADE
PERFORMANCE MORE
CRITICAL

AIA Conference on Architecture 2018
June 21-23, New York City




F"

@« What's Inside Plan an Event ~

“NERGY

STRATEGIES

i = =

" « -".“ . | |
'St Pawllon
W'ﬁére st d“ﬁf eve ts’c?me to life
Plan an Evenf! '
Direct / Indirect
Evaporative Cooling

Contact Us Air Recycling / Biofiltration

Contaminant
degrading —__
microbes

Water shell
surrounding root
or biofilter fibre

/ Targeted EUl of
7/] 35 to Net Zero |

A! AIA Conference on Architecture 2018
June 21-23, New York City

Dirty air flowing
through biofilter

e : .
* Contaminants dissolve

into water and then are
attacked by microbes

™ Root or biofilter fibre



WATER

STRATEGIES

RECYCLED WATER FROM
BUILDING PURPLE PIPE
SYSTEM AND ASU'S
DISTRICT SEWER SYSTEM.

N
S

DUAL-FLUSH AND LOW-FLOW
PLUMBING FIXTURES.

A!l AIA Conference on Architecture 2018

June 21-23, New York City

RAINWATER IS COLLECTED
AT ROOF-TOPS, TREATED TO
POTABLE REQUIREMENTS.

PROVIDES WATER FOR FOOD
AND GARDENS AND RIPARIAN
= N , - l PLANTINGS.

'

EXISTING ,
CANAL 4

RESERVE ALLOWS FOR

VARIABILITY IN DEMAND. WATER PROCESSING

AIR-HANDLER CONDENSATE
IS DIVERTED TO THE
BIOSWALES.



Approx. 400,000 gals

W AT E R RAINWATER (7 inches/yr RF,
2 92,000 SF ROOF))

STRATEGIES [ oow DenanD

(SH, SINKS, DW,
MAINTENANCE)
(340,000 GAL/YR /930
GALS/DAY)

TREATMENT

RECYCLED SANITARY GRAY WATER
WATER WASTEWATER (LAVS/CONDENSATE)
(WG, TP) (WC/AD/DWIKS) (100,000 GALS/YR, 275
(350,000 GALS/YR, (590,000 GALS/YR, 1,600 GALS/DAY)
960 GALS/DAY) GALS/DAY)
PROCESS PROCESS IRRIGATION
WATER WASTE
?777? 777
ACID BASIC
NEUTRALIZER FILTRATION
SEWER
MINING
ﬂ FINAL
TREATMENT SETTLEMENT
Approx. 200,000 OR SEWER TREATMENT

Gal Cistern
Capacity

RRIGATION

EXCESS RECYCLED
WATER TO CAMPUS TO
MATCH PROCESS
DEMAND NOT MET

A!l AIA Conference on Architecture 2018

June 21-23, New York City



Root Zone

B

' L
s A

. - )
Hydroponic Reactor Submerged Fixed-Film Module

\{
targeted water reduction of

85% to Net Zero

A!l AIA Conference on Architecture 2018
June 21-23, New York City
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il

CLT STRUCTURE
MASS TIMBER SEQUESTERS
CARBON CAPTURED IN TREES.

SEWAGE/BLACKWATER IS TREATED
ON SITE AND USED IN BUILDING

AND SITE GREYWATER.

WASTEWATER
TREATMENT
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CONVERSION

DIRECT AIR CARBON CAPTURE

CARBON

FACADE PANELS REMOVE CARBON
_a FROM AIR. CHEMICALLY ALTERED

CARBON IS STORED IN TANKS FOR

MATERIAL PROCESSING.

WILL PROCESS WASTE WATER
AND CREATE NUTRIENTS FOR

AQUEOUS PLANTS IN POOLS
AGRICULTURE.

WETLANDS

iy
i

AIA Conference on Architecture 2018
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Approx. 400,000 gals

W A S T E RAINWATER (7 inches/yr RF,
2 92,000 SF ROOF))

STRATEGIES [ oow DenanD

(SH, SINKS, DW,
MAINTENANCE)
(340,000 GAL/YR /930
GALS/DAY)

TREATMENT

RECYCLED SANITARY GRAY WATER
WATER WASTEWATER (LAVS/CONDENSATE)
(WG, TP) (WC/AD/DWIKS) (100,000 GALS/YR, 275
(350,000 GALS/YR, (590,000 GALS/YR, 1,600 GALS/DAY)
960 GALS/DAY) GALS/DAY)
PROCESS PROCESS IRRIGATION
WATER WASTE
?777? 777
ACID BASIC
NEUTRALIZER FILTRATION
SEWER
MINING
ﬂ FINAL
TREATMENT SETTLEMENT
Approx. 200,000 OR SEWER TREATMENT

Gal Cistern
Capacity

RRIGATION

EXCESS RECYCLED
WATER TO CAMPUS TO
MATCH PROCESS
DEMAND NOT MET

A!l AIA Conference on Architecture 2018

June 21-23, New York City



WASTE

STRATEGIES
Klaus Lackner

Cistern

HOW IT WORKS

/ Humid air
%/ Humid air : +C0;
Air + CO; % ° ? . B
° / % °" <ol
.o - o
- _
Hydroxide-laced filters 3. CLEAN AND REUSE: When the filters are

. . . saturated with CO2, they are rinsed with
1. TRAP: Wind blows air through plastic moist air, which lowers their affinity for CO2,
filters laced with an absorbing agent that  causing them to release the captured carbon

is full of negatively charged hydroxide dioxide. The CO2 is compressed into a liquid
ions that attract CO2. Through a chemical  that can be stored underground or used in
reaction, the CO2 molecules stick to the industrial processes. The filters are reused to
hydroxides and form bicarbonate ions. capture more CO2 from the air.

~" Regenerate Carbon
for Soil Nutrients

o

Black Water Treatment

Direct Air Capture of Carbon

A’l AIA Conference on Architecture 2018
June 21-23, New York City ESi | STUDIO MA
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-7/.

BRIDGING CONNECTION TO THE
UNIVERSITY ATHLETIC DISTRICT.
PLANTED AND SHADED, IT CUTS
DIRECTLY THROUGH ISTB

GREENLINE

]
/ / \

P \ \\ \

/
/ \ / =
\

/
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ORIENTATION
Al8

TERRACOTTA BAGUETTES
CHANGE ORIENTATION AND
DENSITY TO SHADE EVERY
FACADE APPROPRIATE TO SOLAR
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CARBON CAPTURE

DIRECT HARVESTING OF CARBON
DIOXIDE. CONVERSION INTO DURABLE
FORMS AND SOIL ENRICHMENT.

PLANTS CLEAN WATER THROUGH
HYDROPONIC REACTORS AND
CLEAN AIR REDUCING OUTSIDE
AIR REQUIREMENTS.
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PROVIDES ALTERNATING ANOXIC AND AEROBIC
TREATMENT. TREATMENT SYSTEM APPROPRIATE TO
RURAL AND DEVELOPING COUNTRIES.
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LIGHT TREAMENT TO REMOVE MICRO-

ORGANISMS. DISTRIBUTION OF
RECLAIMED WATER TO CAMPUS
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THE NET-ZERO ENERGY GOAL

THROUGH PASSIVE ENERGY
REDUCTION DESIGN MEASURES.

ROOF TOP PVS ACCOMPLISH
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EXHAUST AIR RECIRCULATED
THROUGH BIOME TO REDUCE
\ OUTSIDE AIR REQUIREMENTS.

ROBOTICS EXPO

DEMONSTRATION AND
PRESENTATION AREA FOR THE
LATEST RESEARCH .

RAINWATER IS COLLECTED
AT ROOF-TOPS, TREATED TO
POTABLE REQUIREMENTS.
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KIRKLAND-MCKINNEY DITCH
WILL SURFACE IN THE BIOME
AS A STRUCTURED CANAL, AN
EDUCATIONAL FEATURE TO
EXHIBIT THE HISTORIC USE OF
WATER.
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FARMING

SOIL ENRICHING CARBON
SEQUESTRATION.
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REDUCES OVERHEAD LIGHTING
USE BY UTILIZING THE NATURAL
AMBIENT LIGHT PRESENT IN THE
BIOME.

| LIGHT RAIL
EXISTING METRO LIGHT RAIL

CUTS DIRECTLY THROUGH I1STB-/
ALLOWING THE PUBLIC TO SEE
INTO THE BIOME.

-
i

TRANSPARENCY

LABS AND RESEARCH SPACES
ARE AMPLY DAYLIT AND
VISUALLY CONNECTED TO THE
BIOME.
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LOW EMBODIED ENERGY AND
CARBON SEQUESTRATION IN MASS
TIMBER CONSTRUCTION.

INDOOR | OUTDOOR |

ak l | | THEBIOME SHADES, CLEANS AIR

"\ | AND WATER, PROVIDING A TEMPERED
TRANSITIONAL SPACE BETWEEN
INTERIOR AND EXTERIOR.

B Lo e

GATHERING FOR EXPOSITIONS
AND PUBLIC LECTURES.
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CROSSES THE PLAZA
~ AND UNDER ISTB-/ IN A

GREENLINE

BRIDGING CONNECTION
TO THE UNIVERSITY
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PROTECTED ENCLOSURE.

L
(a
<
U
0
a)
z
<
I
x
O
L
x
]
T
<
=
z
<
o

HARVESTING SURFACE

ATHLETIC DISTRICT ‘G’

STREET
w7 At AF N
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GREENLINE

BRIDGES ACROSS
UNIVERSITY DRIVE,
CONNECTING UNIVERISTY
ATHLETIC DISTRICT TO
TEMPE CAMPUS.
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MAKER SPACES,
MEETING ROOMS AND
COLLABORATION SPACES
FACE UNIVERISITY DRIVE.

TERRA COTTA AND METAL
PANELS COMBINE IN A
DESERT PALETTE CREATING
DEPTH AND CONTRAST,
SHADE AND VARIAGATED
TEXTURE.




DESIGN

PERFORATED METAL SKIN

o Carpanarsris
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ALTERNATE DESIGN

PERFORATED METAL SKIN

GREENLINE

BRIDGING CONNECTION TO THE
UNIVERSITY ATHLETIC DISTRICT.
PLANTED AND SHADED, IT CUTS
DIRECTLY THROUGH ISTB-7/.

PERFORATED METAL
CHANGE ORIENTATION AND
DENSITY TO SHADE EVERY
FACADE APPROPRIATE TO
SOLAR ORIENTATION.
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ALTERNATE DESIGN

PERFORATED METAL SKIN
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ALTERNATE DESIGN

PERFORATED METAL SKIN
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