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1. Living Building Challenge &
Net Zero Concepts

“Imagine a building designed and constructed to
function as elegantly and efficiently as a flower.”

LIVING
BUILDING
CHALLENGE
2]

A Visionary Path to a Restorative Future

ae INTERNATIONA|
LIVING FUTURE
it INSTITUTE"

Net zero energy
Net zero water
The cycle of food
Carbon effect
Other related

impacts:

— Transportation
energy

— Communities, not
buildings are
regenerative



2. Center for Environmental Studies &
Zilkha Center for Environmental Initiatives
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Project is in the middle of campus



Old Kellogg House

(the additional challenge of making a historic building net zero)




Center for Environmental Studies & Zilkha Center

for Environmental

nitiatives
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Food & Agriculture

- Residential -
Building -

Academic
Building

Rgﬂgenﬂal
Building

Campus Library ==

Site Plan



Design goals

What constitutes a successful
sustainable building?

biophilic,
connected to

popular ﬁenvironment
low \‘ durable
maintenance“ &

Success
repeatable@ qunctional
Low energy use 2 &ost limitations

(net zero)

educational

Red list material
limitations

The most sustainable buildings
are the ones we love the most.

Connecting indoor spaces
to exterior spaces and the
environment



3. Impact on the Design Process

15t Step — Goal Alignment
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LEED vs. LBC

NEIGHBORHOOD

DEVELOPMENT
NEW

CONSTRUCTION

LIVING
BUILDING
CHALLENGE

COMMERCIAL
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INTERIORS

65 LBC projects

co
SCHOOLS SHELL
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Sustainable Agriculture

Net zero water

Mfeials

LEED vs. LBC

Net zero energy
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Materials

RED LIST 'I
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The intant of the Red List imperative & ta eliminate from the market worst-In-case ma- wz—z

terais/chemicals with the greatest Impact 1o human and ecosystern health

REQUIREMENT

The project cannot contam any of the fallowing Red List materisls or chemicals:
+  Hydrochkrafluorocaors (HCFCs)

*  Asbestos
+  Cadmium +  Leod (odoed)
*  CHornated Polyethylene and Chiorasul  «  Mercury
faratod Polyethene +  Patrochamical Fartilizars and Pastis
+  Chorafisaracarbons (CFCs) cides
+  Chioroprene {Neoprene) +  Phthalates
*  Formaidehyde {added) *  Polyvinyl Chonde (PYC)
*  Helogenated Flame Retardats ¢ Wood trastmuents containing Creo-

sote, Arseaie ar Pentachlorophenal

RESPONSIBLE INDUSTRY

INTENT

Tha Ftent of the Réaponsble Industry Impecstive is 1o reduce the damaging enaran.
mental and socis impacts related (o Indussnies refiant on natursl resource extracticn,

REQUIREMENT

The project must achocate for the creation aneg agoption of third-party certifind stan-
dards for sustarabie resowce axtraction ard tar bor practices. Appicabie raw materi-
Al nchode alorw, reck. metas and timbar.

For timber. al wood must be certifiad Ly the Forest Stewaraship Councl (FSC), from
sulvaged saurces, o from the intantionsl barvwst af timber cendie lor the purposs of

Cleanng the sren *or corstruction
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Tre PIiecs IMUST NCONPONate kB ace-teased 10LNCHL ANG COTINDLIN 1O TTe expanyon of
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Performance-Based Certification

il &
| f
IVING |

BUILDING
CHALLENGE {
1.3 :

Redefining Success
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Size Matters

15



60,000

50,000 -

20,000 -

10,000 -

4. Net Zero Strategies

Balancing Supply & Demand

) Water & Toilet

55,000 KWh/yr = 27 mbtu/sf

Guaranteed
net zero?

Lighting

Hot Water
cooling

heating

Building Mounted P

Envelope

Consumption

Supply 16



Traditional Payback Analysis

e Positive cash flow
* Select a payback period

Factors (guesses)

* Borrowing rate

* |nflation rate

* Fuel inflation rate

Most Cost Effective Net Zero

Balance cost of saving a BTU vs.
generating a BTU

Factors (guesses)

Longevity of energy saving component
Ease of upgrading energy saving
component

Longevity of energy generating
component

Strategy: spend money on saving energy, until it is less expensive to purchase the energy.



Impact on Envelope

BOOE ASDESBLY & ATSTON
VR WL

Roof / wall: 5” polyiso
Windows: R-5

Below grade walls: 5” XPS
Slab: 3” XPS
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Invest in energy savings until it is less expensive to invest in energy generation.

SWEET 5POT WIERE
NVESTMENT IN SAVING A BTU
15 EQUIVALENT TO THE
INVESTMENT IN MAKING A BTU

METU 1o KWhy/years MMETU/321
EWh prar - KWs [kt year/1100
Cont Staght « 54,000 per bw
Cout Erdownd = 55,000 par kw

Energy modeling of every component
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Cost to produce

LAMEBty  Cost Per mmbte mmbtu/vear

Above Grade Walls #lnches TotalCost — Difference  Saved/year szaved/year with PV array

Option 1 I 2[5 14,746.20 27.4
Mass Stretch Min i 3l 2211930 338

Difference 5 ) 6.4] 5 i 5 1,598.16
Option 3 ] 415 2949240 6.8

Difference 5 7,373.10 715 1,053.30 | & 1,508.16
Option 4 | 515 36,.865.50 223

Difference - T E R ] e a7 1 5 1.598.16
Option 2 P! G E 53.954.EGT r 15.2

Difference 5 22,115.30 7.1 8§ 3,11539 | & 159816

Invest in energy savings until it is less expensive to invest in energy generation.



Projected Energy Use

Mechanical
Ventilation

Ve

Hot Water

‘\\ Envelope (heating)

A large portion on the
energy use in dependent
on human behavior.
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60,000

50,000

10,000

Safety Factor

Guaranteed
net zero?

=

Offices

Building
Mounted PV

Envelope

Consumption

Supply
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Mrders
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- 3302618
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© 453 keh

T80 knh
12716 kwh
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Other EIements Impacting Net Zero

Kitchen

Air Conditioning .



Other Elements Impacting Net Zero

Gallons of Water

-1500

Low Rainfall (36"); Tank 5,000 gallons, 3/4" irrigation

5500

4500 M

[\ 4

WY

YN

3500

e combined capture

2500

1500

500 -

e cOnsumption total (interior & exterior)

e total with max

2/1 3/1

iy

6/1 7

-500 1
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Accounting for Water’s Energy Impact

25



5. Building in Feedback Mechanisms to
Impact Occupant Behavior

* Building in feedback mechanisms, so it
is clear that behavior matters

* Increase awareness of the connection
to the environment & natural cycles

 When failure is a “teaching
opportunity”

* Research opportunities

-+ Building as living organism

Building as a challenge!

ot iy S B b

26



6. Learning Opportunities
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* Being engaged in a living building

Biophilia — connection to nature

* Benefit of the potential for failure

* Research opportunities

College courses relating to something tangible
Building as an exhibit for a wider audience
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/. Institutional Benefits

« Presence of young, bright,

Qk_\]\ Ve \KU‘/L DG4 HOUSL AS K H—GME reK open minds — future leaders

- s . R lable for |
UE Z_1LKWA CU\“T@%,’ esources available for long
%%i«j: /L(\T/ & Y S term thinking
: \“\\\f‘/ * Colleges have significant
\N A \MA‘{ ’“/WY 5 TRENGTHLNS ”HZM (and expensive to maintain)
A building stock

Institutions are all in the
marketing business (to high
school students) and have to

ok o be at the forefront
35 -pA | - e NS, T i * Leadership involves looking
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