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Integrated Delivery

Performance
Driven Design

Bridge the Gap
Between Design |
+ Occupancy |
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Integrated Delivery
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Conventional Delive
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Integrated Delivery
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Conventional |

Design can be “Integrated”
But lacks early contractor involvement

Determination of Cost

Determination of True Cost
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Integrated “LEED” Delivery

Design, cost and schedule integrated

@

LEED-NC is delivery completion
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Integrated Delivery / P

roject Centered
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Feedback Loop

Net Zero Energy is delivery completion

@
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Integrated Delivery

Performance

Driven Design
..

Bridge the Gap
Between Design |
+ Occupancy |
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Integrated Design

Performance

- Driven Design
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Integrated Design

Performance
Driven Design

_ = Single Solution
t Loaded iterdisciplinary  to Multiple
| . Problems
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Integrated Design

Source: “Squiggle” by Damien Newman / Central Office of Design
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Concept Design = DNA
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Concept Design = DNA: Winter Mode Section
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Concept Design = DNA: Summer

SEE FIGURE #1
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Concept Designh = DNA: Competition Rendering
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Concept Design = DNA: Design Rendering
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Concept Design = DNA: Final Building
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Front Loaded: Eco-Charrette

= Multi-day charrette to kick-off competition

" Included all disciplines in design-build team

= Focus on net zero energy goal

= Determined NZEB and LEED Platinum strategies
= Developed building section first

= Began early building simulations

= Explored relationship of site, program, plan, roof and section
for NZEB strategies
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Data-Based Decision Making: Analysis

= Shading Studies

* Daylighting

= Natural Ventilation

* Thermal Comfort

= Building/Wall Sections
= Window/Wall Ratios
= Roof/Floor Ratios

= Energy Use

= PV Energy Generation
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Data-Based Decision Making: Energy Modeling

DATA CENTER g CRAWLSPACE
ENERGY : THERMAL
MODEL MODEL

WHOLE TRANSPIRED
BUILDING SOLAR

ENERGY COLLECTOR
MODEL MODEL

NATURAL
VENTILATION
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LIGHTING +
THERMAL DAYLIGHTING

BRIDGING MODEL
MODEL
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Data-Based Decision Making: Energy Modeling

COMPETITION/CO

NCEPT OPERATIONS

CHARRETTE MODEL
AS-DESIGNED MODEL
LEED MODEL + BASELINE

OPERATIONS MODEL
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Integrated Delivery: Real Performance
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Annual EUI (kBtu/ft?)

The PV system is sized
for an annual EUI of

PV
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Data-Based Decision Making: Energy Target
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Performance Objective

Energy Demand/ Supply

Key Strategies

= OO PO

Details / Specs
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Inte g rate d Desi gn.:

Many Ideas

Singular Solution
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Key Decisions

Many Detailed Decisions
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Integrated Design: Pathway to Net Zero Energy

Passive Design Efficient Systems Renewable Energy

Integrated Delivery

=

30
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Integrated Design: Pathway to Net Zero Energy

Baseline Energy Use Passive Design Reduced Energy Use
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Integrated Design: Pathway to Net Zero Energy

Efficient Dramatically Reduce: Renewable
Systems Energy Use Energy
Biomass
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Valuing Passive Design

TOTAL BUILDING COSTS
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BUILDING
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BUILDING
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Design for Simple Operations
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Design for Simple Operations
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Design for Simple Operations
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Design for Simple Operations
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Interdisciplinary Design
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Multiple Problems — One Solution
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First Day of Net Zero — June 23, 2011

iiNREL
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Cutside Temperature: 78,3 °F
Outside Relative Humidity: 25,9 %RH
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