Understanding the
Costs and Benefits of
Net Zero Design

getting to zero national forum

2013 NASEO Annual Meeting

Framing the policies, programs and projects that will drive zero net energy buildings
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Building For Sustainability: Sustainability Matrix

Building Form Energy, Pollution and Extemal Cost to Soac
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background

Examining the
Cost of Green
2004

Cost of Green
Revisited
2007

Author:
Davis Langdon

BNIM | Integral Group | Davis Langdon/AECOM

A votal of 60 academic casroom buildings ~ 17 LEED sccking
and 43 pon-LEED - wese analyred. Academic buildings anc
dasroom, compurer kab o facalty office buildings in hagher
educarion srrings. These buildings are located on college and
univensity campuses acrom the country, and indude a rangr of
archisecrueal forms and wyles. The higher LEETD scoring designs in
this category tended 10 find points i vises, encrgy efficiency, and
mdoor covinmmment.

As can be seens, the LEED secking academic buildings are scartened
beoadly through the populatian, with no sgnifican difference in
dhe average conen of LEED sevking snd non-LEED seclang baildings.
it is worth noting that the Sdver busldings do rend o fall in the
higher rangr. both withan rhe pognalanon of green busdmgs and m
the overall population, while the Gold buildings are in the lower
range. although the sample sz for the Gold bulldingy is 1oo small
o draw meaningful concdasons on the amt of Gold wichin the
popudation. Howeeer, it can be saad the Gald progecn by and large
scemied to have kopt costs low by wing simple spprosches w
saseainabalicy, rather than adding technologics to achicve groen
Both levels scluieved similar omsbers of points for Credie EA 1, bt
the Gold projects did not use photrvaltaics 1 achiows faily high
energy cificiency posnas. ancl achieved 3 or 4 Innovation Points.

Cost of Groen levisted beesommng fe Faoubity ond Cout impart o Summnobie Desgn v the Light of Increcaed Moret Adopean My 2007 | S



background

Living Building
Financial Study
2009

Authors:
Cascadia Region Green Building Council
Sera Architects
Skanska USA Building
Gerding Edlen
Interface Engineering
New Buildings Institute
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statistical analysis



data gathered

statistical analysis

A Project details (program,
rating, location, etc)

A Construction cost
A Construction costs detail

A Projected operating costs
(energy and water)

A Actual operating costs

A Anecdotal evidence




building types

statistical analysis

A community centers
(learning/visitor)

A K-12 schools

A office buildings i low-rise
A wet labs

A libraries

A office buildings i T.I.

A Healthcare

A High rise mixed
use/residential

BNIM | Integral Group | Davis Langdon/AECOM



approach

statistical analysis

normalize data
A common location

A common time

establish comparison baseline
Athe projectos

A the project itself, without
the green elements

A similar projects

BNIM | Integral Group | Davis Langdon/AECOM




community centers

statistical analysis early data

Cost/SF
$0 $200 $400 $600 $800 $1,000 $1,200 $1,400

m Control Buildings

= LEED Gold/Platinum

m Net Zero/Living Buildings




K-12 schools

statistical analysis early data

Cost/SF
$0 $100 $200 $300 $400 $500 $600 $700 $800 $900 $1,000

m Control Buildings

» LEED Gold/Platinum

m Net Zero/Living Buildings




office buildings 7 low-rise

statistical analysis early data

Cost/SF
$0 $100 $200 $300 $400 $500 $600 $700 $800

m Control Buildings

= LEED Gold/Platinum

mNet Zero/Living Buildings




wet lab

statistical analysis

Cost/SF
$0 $100 $200 $300 $400

$500

early data

$600 $700 $800

m Control Buildings

= LEED Gold/Platinum

m Net Zero/Living Buildings




energy use intensity: energy star rating by city

statistical analysis
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energy use intensity

statistical analysis early data

kBtu/SF/Year (EUI) Actual
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value discovery

statistical analysis

Decline

Innovation
Adoption




value discovery

statistical analysis




design thinking
at the building scale



J. CRAIG VENTER INSTITUTE

GOALS & ASPIRATIONS

PROGRAM

A Flexible laboratories for molecular
and cutting edge computational
biology

A Support for cutting-edge
computational biology

SUSTAINABILITY GOALS

A fiThe most sustainable lab building

in the worldo

A Minimum 50% less energy use and

on-site power generation

A CarbonneutraliT wi t hou't
carbon offsets

o

Capture 100% rainwater on site

o

Reduce domestic water demand
50%

Net-zero waste water

To o

Natural ventilation and light in all
occupied spaces

The Power of Zero: Optimizing Value for Next Generation Green | 17 May 2013 | 20
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J. CRAIG VENTER INSTITUTE DESIGN PROCESS

1. Identify unique opportunities
of location

2.0rganize Program
(Occupancy Use and Time)

3. Analyze Actual Loads
(Right-size everything)

4. High Performance
Architecture
(Envelope, Sunshading,
Daylighting)

5.Decouple Thermal &

Images courtesy of JCVI Ventilation
(Utilize the most efficient

uf\%\ systems and equipment
e 35:\"\ available / heat recovery)
|
;E | IO TT: ﬁ 6. Select Renewable Sources
E = E ' of Ener
) T 1 e e 0y

The Power of Zero: Optimizing Value for Next Generation Green | 17 May 2013 | 21




J. CRAIG VENTER INSTITUTE
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ACHIEVING NET ZERO

PV Output Required = 4x Roof Area Available

Typical Lab Achitecture Mech, Elec, Lighting Plug & Process-RevE
100.0
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BNIM | Integral Group | Davis Langdon/AECOM

Area Available =
NEner gy

M Heating

M Cooling

Ll Pumps

.| Fans

W DHW

| Lighting

| Exterior Lighting
! Vehicles

M Office Plug Loads
M Lab Plug Loads
M Freezers

i PV Output

The Power of Zero: Optimizing Value for Next Generation Green | 17 May 2013 | 22
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J. CRAIG VENTER INSTITUTE
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Typical Lab

10%

Achitecture

ON-SITE PHOTOVOLTAICS
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Architects: EHDD
ILFI Net Zero Energy
60% over ASHRAE 90.1

ST I
IR Silde b |




projects | predicted EUI = 22.5

Sunnyvale, CA
Sharp Development
RMW Architecture
30,000 gsf
4 Net Zero within
M standard budget




concepts:

A Automatically controlled passive night cooling

A Upgraded exterior insulation allows precooling of
thermal mass walls

A Ceiling fans extend comfort temperature range

A Custom operable skylights use prevailing
breezes to induce internal airflow

A High efficiency/ low cost rooftop package units
used only as needed (rarely)

A High performance glazing i no need for external
shades



concepts:

Performance based lease provides carrot (and stick) for good
occupant behaviour

Added construction cost = $44/sf including 32,000 sf PV array
Drastically reduced reserve requirements for maintenance and HVAC
Reduced operating expenses 1 utilities, landscape, etc

Demisabillity to reduce churn costs

Unanticipated cost reductions (e.g. no mechanical screen)

o To To To Do o

To

IF actual energy use meets predicted, than the financial model is
more profitable than standard practice (build to code)

A Future projects i higher rents and lease rates



$260/sf
EUI = 2%BTU sf

NREL Research Support Facility
":RUOG:V /IDUJHVW 1HW =HUF
LEED Platinum Certified : AIA COTE Top 10
RNL.Design



