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A moderate window-to-wall ratio
and context awareness can be
sufficient in providing a well-daylit
space, particularly if paired with
sensible floor plate depths.

STRATEGIC

WATER: FACTOR IN FLOW FORMULA

ENVELOPE: EMBRACE CHARRETTES

| NZB: DAYLIGHTING |

Thoughtful window size and placement are often more
sigificant considerations than pure volume of glazing
when planning for an effective daylight design.

SUNLIGHT



fﬁ‘ @ LG

Life's Good

4/ -

- - "

FLEXIBILITY®

Achieve a whole new degree
of flexibility with LG Air
Conditioning Technologies

= Compact and lightweight design reduces
space and structural requirements

* Minimally invasive to the building's envelope

« Industry-leading energy efficiency

contributes to achieving LEED® certification

and de

Ighvac.com/ ﬂexiﬁility
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IT’S NOT A TREND. IT’S A REVOLUTION.

Visit ZIPRevolution.com to learn how easy it is to make the switch.

ZIPysiem
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@ 2017 Huber Engineered Woods LLC. 7IP System, the accompanying ZIP System logo and dasign are rademarks of Huber Engineered Woods LLC.
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Occupyling a full city block in London's Financial District, Bl eadquartersachieves highmarks— l
; a98.5 BREEAM Outstanding rating—the highest design-stage st achieved for amajor office development.

ON THE COVER

Strategic window size and
placement makes a major
difference in delivering
effective daylighting designs.
Spedialized software makes
the process a little easier.
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Bloomberg European Headquarters

London, UK

Located in the Financial District of London, the Bloomberg European head-
quarters pushes the boundaries of sustainable office design that functions

as a work environment that inspires its employees.

By Vilma Barr

08 >

OBSERVATIONS

06 Toward Zero

Is the net zera
community too divided
or even isolated? What
has to change?

By Jim Crockett

52 End Point
NIMBYism vs. true
benefits. The wind farm
debate continues.

By John Mesenbrink

www.nzbmagazine.com
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DAYLIGHTING
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Strategic Sunlight

Size and placement of windows Is important for net
zero, but good daylighting can only occur within the
context of the building and its environment.

By Barbara Horwitz-Bennett

» Glazing

» Doors

» Curtainwalls

» Clerestory Windows

ENVELOPE LIGHTING
Integrated Build Charrette Check Spec'ing Efficiency Lauding Microgrids Lighting Decisions

The architect brings
various trades together
to create a finished,
curated project. The
individual trade does
not stand alone; it
must be integrated
with the architecture.
Collaboration among all
disciplines is key to the
long-term of the health
of any project.

» Passive Ventilation
» Geothermal

» HVAC to Acoustics
» VRF Technology

By John Mesenbrink

While often seenas un-
realistic and frustrating
to some, there are those
that embrace early
design charrettes and
have seen noticeable
improvernents on their
projects as aresult of
them. Early and often
design charrettes can
culminate into a effident
and balanced building.

» Roofing

» Rainscreens

» WTW Ratios

» Barrier Systems

By Alan Weis

Building owners and
designers alike take
note: today's buildings—
whether retrofit or new
construction—demand
closer attention to
detail when considering
higher-efficiency
plumbing fixtures.
What's more, the social
and financial benefits
are attractive, as well.

» Efficient Toilets

» Restroom Design

» Dual Water Strategy
» Rainwater Capture

By John Mesenbrink

Microgrids can support
both net zero and
resiliency goals by
palring renewables

with additional, less-
intermittent resources
to enable full off-grid
operation. Microgrid

technology is one
approach to meeting
resiliency goals gaining
more attention.

» Fuel Cell Technology
» Wind Energy

» Backup Generation
» Energy Storage

By Chuck Ross

With a surplus of
information, including
web-based toals, the
face of lighting design

is changing. There's

no reason not to

democratize lighting
design to incdlude future
occupants directly into
the design process, as

feedback will always
supersede assumption.

» Downlighting

» Outdoor Lighting

» Preference and Cost
» Lighting Drivers

By Kevin Willmorth
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Re-Introducing...

THE ANNUAL NZB AWARDS

One of the major criteria that differentiates net zero projects vs. say, a
LEED-certified project, is that net zero certification typically requires
verification of performance for at least a year's worth of operation. In
that spirit, for NZB's inaugural awards program later this year, we'd like
to highlight outstanding examples of product and technology in application,
whether included as part of an efficient system or for more singular
performance.

In concert with our established “pillars,"” we'll be looking at technology
applications within the categories of the building envelope, daylighting,
lighting, HVAC, water / plumbing, and on-site power /renewables. These
system-level entries do not necessarily have to be associated with a net
zero project, but should be associated with a high-performance design.

On the net zero level, we will also recognize a net zero project of the year,
which may be a project already certified, or one under consideration.
And to recognize the effort and work that goes into creating a net zero

project we will also be issuing citations for:

» BEST INTEGRATED PROCESS
» BEST ENERGY MODELING EFFORT
» BEST CONTINUOUS COMMISSIONING EFFORT

On a product level, we'd also like to recognize R+D and efforts to create
products that will help further the net zero movement, in the following
categories:

» MOST PROMISING NEW TECHNOLOGY

» BEST HYBRID PRODUCT PARTNERSHIP—Where two or more
manufacturers have worked together to develop a single product that will
better serve the design community

» MOST PROMISING ELECTRONIC DESIGN TOOLS

Details and deadline information will be available soon. Questions should
be directed to Jim Crockett: jcrockett@chmediaus.com
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Shive-Hattery Architecture




JIM CROCKETT

| TOWARD ZERD |

It's Always Sunny in Philly...

The Net Zeromovement Is
stillin a fledgling state; but
iFit is to soar like an eagle,
its constituents must learn
greater diplomacy.
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Being Mister-turn-off-
the-lights guy, ironi-
cally, as I sit before my
laptop on a gloomy day
as autumn overtakes
an unexpected Indian
Summer, I'm debating
turning the lights on—
it's not somuch that [
need them, but rather
because I'm experi-
encing a funk making
it difficult to rouse

my muse. Of course,
itcould alsobea
vitamin-D deficiency...
Whichewver factor—
physical, mental or
emotional-"feelings"
don't regularly equate
into the world of net
zero design, yet maybe
they should. In the
lighting section this
issue, Kevin Willmorth
touches on the idea of
the democratization

of design. Inspired by
the work of a French
educator using virtual
reality to gauge prefer-
ences on lighting and
daylighting options,
Kevin created an
experiment of his own.
Turn inside for more
on that, but the notion
of human feeling and
choice reminds me of a
near-net-zero facility I
visited, which included
the offices of a green
think tank, as well as

those of the building’s
architect. In the for-
mer, uniform natural
light permeates the
space so that little
electric light is neces-
sary—a stark contrast
to the sundial effect in
the architect's offices,
which its designer
very much wanted so
that people could feel
the passage of the sun
each day. So, evenin

a community where
everyone appears to
be on the same page
to deliver high-perfor-
mance structures, the
"how" and "why" can
differ significantly. It
foretells speed bumps
on the road to design
democracy. But listen-
ing to many voices—
especially those more
versed on a given
subject—is essential. In
the HVAC pillar story,
John Mesenbrink talks
to MEP contractors
who don't quite feel
“integrated" into the
process. In fact, some
internal discussions
occurring are rather
contentious. It reminds
me of some of the
things I saw and heard
on arecent visit to
Philadelphia, including
a visit to Independence

Hall, where many
debates ensued over
the construction of the
Constitution. Things
got so bad at one
point, that Benjamin
Franklin, commenting
on a detail of a half sun
carved into the chair
from which George
Washington presided,
couldn't tell if the sun
was rising or setting,
alluding to the future
of the newly created
United States.

Franklin, a newspaper
man after myself, fired
out are-purposed
cartoon from his

print shop of a cut-up
snake representing
adivided 13 colonies.
Like wise Poor Richard,
Iworry the net zero
community remains
too divided, even
isolated. Net zero is
very much a process
and that includes
thinking about not
only the people that
will occupy the space,
but the people who
build said spaces.

But it's also about
gaining needed, but
perhaps, unwanted,
allies as Franklin did
with France in the
Revolution. Net zero
now, in fact, may be
too much like colonial
Massachusetts; the

1 have the happiness to know
that it is a rising, and not
a setting sun.

shot heard around
the world to change
the way buildings

are designed and
constructed may
have been fired from
this community, but
can it stand alone
against the British, so
to speak? Whether
we like it or not, we
need more buy in from
our political leaders
and “the people” asa
whole. But that's on
us—we need to start
at a community level
with serious discus-
sions with our trust-
ees and neighbors.
That said, alittle con-
tention—and indiges-
tion—may be good for
our mettle. Franklin
knew this, and after
the constitution was
approved, issued
another cartoon: "1
have the happiness to
know that it [the sun
on the chair] is rising.”
I second the motion. ]

& e

Jim Crockett,
Editorial Director
r Kett@ck i

www.nzbmagazine.com



PRODUCTS INC
AN AXALTA COATING SYSTEMS COMPANY

APPLIED S CIENTCE

Virtually all of the apartment building’s
exterior siding is Durapon 70™ PVDF-

coated steel and weathering steel.

DURA COAT PRODUCTS, INC.

RIVERSIDE, CALIFORNIA
(951) 341-6500

HUNTSVILLE, ALABAMA
(256) 350-4300

www.duracoatproducts.com

Photo courtesy of The Bryer Company, Auburn, WA

CIRCLE 26

Full Metal Jacket

LIVING IN THE EMERY APARTMENTS IN OREGON'’S HISTORIC SOUTH WATERFRONT,
PORTLAND’S INDUSTRIAL DISTRICT UNDERGOING A RENAISSANCE, RESIDENTS
CAN FEEL SECURE. Their eco-friendly, seven-story riverfront residence is protected —
from frequent rain, constant humidity, and all the elements, by a cloak of steel.

It's long-term security. The apartment building’s metal exterior is finished with Durapon 70™,
Dura Coat Products’ 70% PVDF, to withstand the wettest and most extreme weather for
decades to come. Constructed with 65,000 sqg. ft. of 24-gauge Galvalume steel and coated
with Durapon 70™ in custom metallic colors, the distinctive siding also includes 10,000

sg. ft. of A606 weathering steel and 2,000 sq. ft. of 7.2 rib panel and 1,000 sq. ft. of
TBC-Flush soffit system coated with Durapon Metallic Silver.

Durapon 70™, with proven cool roof pigments and durability in humid and extreme
environments, provided the perfect solution for contemporary housing in an emerging
urban community. Its protective metal finishes and high-build primers offered a strong
barrier for the metal substrate. The PVDF comes from a long line of quality coatings for coil
and spray, with time-tested use in combating marine and
corrosive environments.

Secure your next project, wherever you build it. Durapon 70™
can make it distinctive—and green, with Cool Roof Rating
Council, Energy Star and LEED standards compliance.

For more information, call 951-341-6500 or 256-350-4300.

== o ' |
""_"‘":- : “' MNational Coil Coating
; P Association

: (& Metals Service Center Institute



Bloomberg European
Headquarters

London

Market: Office
Size: 1,100,000-5q.-ft.

Architect:

Foster + Partners
Development Advisor:
BNP Paribas
Development Manager:
Stanhope

Construction Manager:
Sir Robert McAlpine
Structural Engineer:
AKTI

Services Engineer/

Lift Consultant/Fire
Engineer:

Sweco

Cost Consultant:
AECOM

Lighting Designer:
Tillotson Design Assocs.
Acoustic Consultant:
Sandy Brown Assocs.
Landscape Consultant:
Charles Funke Assocs.
Art Consultant:

Nancy Rosen Inc.
Accessibility Consultant:
David Bennett Assocs.
Facade Consultants:
FMDC; Optis; BMT Group
Natural Ventilation
Consultants:

Breathing Buildings;
With Research; Price
Industries

Wayfinding Consultants:
Whyrow

Facade Access
Consultant: Reef Assocs.
Right of Light Surveyor:
Gordon Ingram Assocs,

Text: Vilma Barr
Photos: Courtesy,
Foster + Partners
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A Mutual Vision

The design brief for the project states the
personal objectives of its two primary
decision makers, Michael Bloomberg and
Norman Foster—from the beginning—was
to create an exemplar of sustainable
development, inside and out, for a new
enlightened era in the heart of London.

Located between the
Bank of England and

St. Paul's Cathedral,
Bloomberg's European
headquarters responds
to its historic context,
yet is uniguely of its
place and time. "From
day one, we had a shared
belief that we should
create an elegant stone
building that would be a
good neighbor in the City
of London, and make a
significant contribution

CONTEXT PLAN

to the daily life of those
who work here," said
Lord Foster, the firm's
founder and executive
chairman.

Bloomberg's objectives
followed a similar pattern.
‘We set out to push the
boundaries of sustain-
able office design that
functions as a work envi-
ronment that inspires our
employees."

Ina city that has an
abundance of talented
and skilled professionals,
Bloomberg also wanted
to make sure that the
lively atmosphere gener-
ated by the new building
would give his company

a competitive advantage
in attracting and retaining
the brand of employee
that collectively drives
the firm's worldwide
success. Earning a
BREEAM Outstand-

ing rating—the highest
design-stage score ever
achieved by any major
office development, the
project occupies a full
city block ona 3.2-acre
site, The office is actually
two buildings united

by bridges that span
apedestrian arcade

that reinstates Watling
Street—an ancient
Romanroad that ran

through the site,

Amajor point of agree-
ment between Foster
and Bloomberg, was

the building's profile.
“There was an absolutely
conscious attempt not
to create another glass
box," said Foster, refer-
ring to the recent bumper
crop of surrounding
curtainwall skyscrapers.
Instead, structural sand-
stone was awarded the
distinction as the basic

facade material. "This is
the biggest stone build-
ing project in the City
for the past 100 years,”
affirmed Foster.

Its striking facade is
defined by a series of
large-scale bronze fins
that shade the floor-to-
ceiling glazing. The fins
give the building a visual
hierarchy and rhythm as
they vary in scale, pitch
and density across each
facade according to ori-
entation and solar expo-
sure. The building height
also protects key views
of St. Paul's Cathedral
while respecting historic
neighbors.

NET ZEROBUILDINGS | 1117 | 09




10 | N7 |

TIMELINE

» 2010: Design and
planning phase

» 2012: Construction
begins

» Fall 2017:
Construction completed
» Oct. 24 2017:
Opening ceremony

Construction com-
mencedin 2012 for the
two triangular-shaped

nine-story

feeding

into work areas and sup—
port spaces, an on-site
ined heat and power
ation center w.

even more impressive
results: Trar dinto
savings of CO, emissions
per year, the estimated
totalis more than 1.3
million pounds. Combined

with sensing cor

airflow to theinterior,

3n addition
000 pounds of CO,

savings of

2 saved.

Beyond its BREEAM
rating, the project also
has been certified LEED
Platinum, "W
the building apart is the
of its all-pervading

sets

focus on innovation and

Its holistic, inte

approach to sust

construct ndc

sald Alan Yat

director of th:
Sustainability Gr par-

mpany of BREEAM
ike these are

fidenc
Yates beli
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ENVELOPE

The main entrance is
defined by a substantial

porte-cochere, where
the building forms twi
sides of a new for

city square. Beneath this
square is a new entrance
to the local underground

station. The envelope,

however, is highlighted by
its unique “fin" system.
Several of the bronze fins

contain openable panels
in the face of the blade

t weather
conditions are temper-
ate, these blades can

open and dose, allowing
the building to operate

in a “breathable” natural
2, Natural

building, up its
out of the roof wi
central ramp acting as a
chimney. Reducing de-

pendency on mechanical
ion and cooling

=
equipment significantly
reduces energy con-
sumption.

The ability to dynamically
adjust airflow inresponse
to occupancy hours and
patterns results in sig-
nificant energy reduction.
Smart CO, sensing
controls allow air to be

distributed according to
the approximate number
of people occupying each
zone of the building at
any given time. A typical
floor, where there are

circa 775 workstations,
has 68 such CO, sensors.
Power saved by adopting
this approach is expected
to be 600-750 Mwhr
per annum. As a result,
CO, emissions
resulting from Bloom-

berg's occupancy are
reduced by 250-300

PUBLIC WELCOME a
Plazas, at each end of the
arcade, and in front of the

building’s entrance, provide
new dvic spaces.

tons per annum
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ABOVE THE NOISE a
Theinternal section of the
fin contains an acoustic
lining that attenuates the
external sounds of the city.

¥ OPEN CULTURE
The clear site lines of the open floors are representative of the firm's corporate Im-
age, notes Foster Senior Partner Michael Jones. The cores, in fact, he adds, have been
pushed to the edges of the building to visually open all of the floors.

HVAC

Beyond natural ven-
tilation, the project's
integrated ceiling
contains 2.5 million
individual “petals,” which
are chilled, with their
increased surface area
producing the same
amount of coolingasa
flat ceiling. The bespoke
ceiling panels integrate
the various elements
of a typical office ceiling
into a 1I50mm-deep
zone to maximize the
floor-to-ceiling height
of the workplace. ltisa
unigue and innovative
element developed for
the building, inspired

by the pressed metal
ceilings of New York.

Its distinctive polished
aluminum panels of
‘petals’ perform multiple
roles—ceiling finish, light
reflectors, cooling
elements and acoustic
attenuation—combin-
ing various elements of
a typical office ceiling
into an energy-saving
integrated system.

ENERGY SAVER a
Thelarge surface
area of the petals,
with their high heat-
transfer efficiency,
allows the use of
elevated chilled water
temperatures.

An Alternative
Lunch Philosophy

Michael Bloomberg, who
built his privately-held
financial services infor-
mation company into a
worldwide enterprise
with 192 offices and an
annual estimated rev-
enue of $9.5 billion, says
that his employees are
his most valuable asset.
He locks on one hand at
the bigger picture, with a
new co-authored book,
Climate of Hope: How
Cities, Businesses, and
Citizens Can Save the
Planet, and on the other
hand, encourages inter-
action between individu-
als wherever feasible.
When discussions

with architect Norman
Foster turned to the
topic of food service

for the employees who
would occupy the new
European headquarters,
Bloomberg emphasized
his belief in workplace
openness encouraging
thoughtful collabora-
tion that in turn spurs
productivity. His
double-prong rationale
for the providing of food
for the staff took two
forms: an architecturally
important space that
possesses jts own sense
of place within the new
building; and an edited
menu that encourages
staffers to leave the
building at midday to
patronize nearby busi-
nesses. For the latter,
he wanted to avoid what
he termed “the Google
Syndrome," adopted by
the electronic giant and
other high-tech firms
where free meals and
near-residential decor
and recreational options
can result in work-life
addiction. His approach
was a “no-cafeteria
zone" that encourages
workers to leave the
building at lunch time.

“| want people to get
out and enjoy the local
economy,” he stated.
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LIGHTING

Bloomberg staffers

in the 1.2-million-sg.-

ft. London European
headquarters are going
about their assigned
tasks at workstations
iluminated by daylighting
plus alighting program
that blends integrated
technology and art.

In their objectives for the
building conveyed to the
various design teams,
Foster and Bloomberg,
wanted “to push the
boundaries of sustain-
able office design ... to
what an office environ-
ment can be.” They went
on record to express their
joint visualization that
work areas for groups
and individuals avoid the
typical office appearance
and resultant ordinary
atmosphere.
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Rather, a distinctive
design sensibility for
furnishings, finishes and
lighting that would ad-
here to the building-wide
sustainable environment
guidelines should also re-
flect an inspiring singular
approach not achievable
in multi-tenant buildings.

Charged with integrating
the lighting design was
Tillotson Design Assocs.,
New York, which had pre-
viously served as con-
sultants to Foster for the
Winspear Opera House

in Dallas. Uitimately, the
lighting program for the
nine-story Bloomberg
building makes use of
over 500,000 LED lamps.

The overhead lighting for
the deep-plan interior
breaks with the standard
palette of suspended,
recessed, and accent
fixtures. Instead, ceiling
panels in a repetitive pet-
al-leaf design integrate
combined lighting, heat-
ing, cooling and acoustic
functions. Firm head
Suzan Tillotson explains
that each petal is hand-
bent metal, not extruded.
The LEDs are embedded
to achieve maximum
reflectivity that produces
multiple points of light

on the white desk tops.
Mock-ups produced

a 30 fcreading on the
horizontal work surfaces.
Where needed, task
lights are provided for
workstations, all of which
have tiltable double
screens and desk tops
that raise and lower.

“We were all well-aware
of the city's stringent
energy use code, and

so we worked backward
from there with our
suppliers to develop the
final specifications,” she
affirmed. Tillotson called
on such lighting fixture
brands as We-Ef, Zumto-
bel and iGuzzini to meet
the project's customiza-
tion requirements.

Bloomberg, who was
mayor of New York City
for 12 years, was not in
favor of a full-service
cafeteria for the building.
Instead, he felt it was
important that staffers
get out of the building
whenever possible at
lunchtime and patronize
local food establish-
ments.

A SIGNATURE CEILING
Approximately 4,000 modular, bespoke celling panels com-
bine 2.5 million metal ‘petals’ with half a million LED lights.

The solutionis the
double-height sixth floor
Pantry, placed between
the building's two wings
that offers a classic view
of St. Paul's Cathedral.
Daylighting is supple-
mented with uplights in
soffits and recessed LED
spotsin the seating area.



INTERACTIVE DESIGN
The ramp is designed and
proportioned as a place of
meeting and connection,
allowing colleagues to hold
impromptu conversations
without impeding the flow
of people.

GATHERING SPOT

The upper level of the
“pantry” is formed by

a crescent of meeting
booths that overlook the
central space, known as
the Ha-Ha, referring to the
classiclandscape device
that inspired its design.

DAYLIGHTING

Taking advantage of the
city’s dense environment,
the building's facades

are naturally shaded by
neighboring buildings. To
draw in daylight, Foster +
Partners looked to open

up the space above. A
distinctive hypotrochoid-
shaped stepped ramp,
characterized by its
smooth continuous
three-dimensional loop,
flows through the full
height of the building,
adding to the drama of
the space. Clad in bronze,
the ramp is designed and
proportioned as a place of
meeting and connection,

brief impromptu conver-

sations with

colleagues,
while not impeding the

flow of people.

Michael Jones, senior
partner at Foster +
Partners, and project
architect of the building,
said the design of the
building supports the
values of Bloomberg as
an organization and the
way it operates. “The
cores have been pushed
to the edges of the
building to visually open
the floors and reveal a

2 ramp, the heart
of the building, bringing
together the people who
work init. In a sense, it

spirail

is all about community
and collaboration—both
within the building and
the way it embraces its

surroundings.”

Daylight also enters

via the core central to
Bloomberg's ethos—a
double-height “pantry"
on the sixth floor, that
is the heart of the build-
ing, according to Jones
in that it reflects the
importance of sharing
and collaboration at the
company. "Everyone
passes through this ani-
mated space, increasing
the likelihood of chance
meetings and informal
discussions."”
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A ANEYE ON WATER
Collectively, water conser-
vation strategles result in
roughly 70% less potable
water being used thanina
typical office building.
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An on-site combined
heat and power (CHP)
generation center sup-

single, efficient system
with reduced carbon

converted to power and
the waste heat gener-
ated in the processis
either for heating and

chiller for Bloomberg's
technical facilities.

POWER

plies heat and power ina

emissions. Natural gasis

also used in the building

hot water, or to generate
cooling, via an absorption

In use, the CHP systemis
expected to save 500-
700 metric tons of CO,
each year. Photovoltaic
cells on the roof of the
building also supply ad-
ditional power. Power/
heat/water conservation
has resultedina 73%
saving in water con-
sumption compared to
typical office building.

¥ Power/heat/water conservation has resulted in a 73% saving in water consumption
compared to typical office bullding.

A RENEWABLE FOCUS

In use, the CHP systemis
expected to save 500-700
metric tons of CO, each
year. Photovoitaic cells on
the roof of the building also
supply additional power.

A Green Process
Throughout

Sustainability has been
central to the Bloomberg
building from day ane,
from site selection to
design and construction
practices. During the
six-year construction
process, Bloomberg
worked with contractors

- and subcontractors to
minimize environmental
impact. Key strategies
included a 95% recycling
rate of demolition and
construction waste. The
operationgin fact, has
been a zero-landfill facii-
ity since 2010 as wasteis
composted or converted
to energy. Better waste
streaming during the
operation of the building
will enable Bloomberg
to take this commit-
ment further, allowing
a greater proportion of

" waste products to be’

recycled into functional |
products. Globally,
Bloomberg currently
diverts 75% of its total
waste away from landfills
and is targeting 90%
diversion by 2020.
With the addition of the
new Landon building,
Bloomberg has 34 LEED
or BREEAM-certified
projects globally. By the
end of 2017, nearly 70%
of the company's 19,000
employees will occupy an
environmentally certified
office. “We believe that
e;‘l\.r'irn::rlrnerllall},f—frieﬂd!g.r
practices are as good for
business as they are for
the planet. From day one,
we'set out te push the
boundaries of sustain-
able office design — and
to create a place that
excites and inspires our
employees. The two mis-
sions went hand in hand,
and | hope we've seta
new standard for what
an office environment
can be,” said Bloomberg,
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STRATEGIC
SUNLIGHT

WINDOW SIZING & PLACEMENT
MAKE A SIGNIFICANT DIFFERENCE
IN EFFECTIVE DAYLIGHTING PLANS

n the grand scheme
of achieving net
zero energy de-
signs, daylighting
plays a major role. In
fact, says Ryan Hess,
LEED AP, partner, Mills
Group, Morgantown,
W.V., "it's critical.”

The math is pretty
straightforward.
Buildings consume
approximately 40% of
energy in the United
States, and lighting
takes up 40% of that
pie, according to the
U.S. Dept. of Energy. So
utilizing free light day-
lighting is essentially a
no-brainer.

In fact, according to
Jakob Strermann-An-
dersen, PhD, Arch.
Eng., LEED AP BD+C,
and head of sustain-
ahility engineer-

ing and landscape
design for Copenha-
gen-hased Henning
Larsen, the size and
placement of windows
is one of the most
important parameters
when it comes to ar-
chitecture, in general.
"And even more so
when designing ener-
gy-efficient buildings."

At the same time, good
daylighting can only
occur within the con-
text of the full building
and its surrounding
environment.

®
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DAYLIGHTING
OPENINGS SHOULD BE EVENLY DISTRIBUTED TO
PROVIDE CONSTANT LEVELS OF DAYLIGHTING S —
THROUGHOUT TO AVOID PROBLEM AREAS. GrandForks, ND.
17

Ideally, facade design should manage the solar
influences of light and heat on the building in
order to reduce energy demand while providing a
comfortable and well daylit interior environment,
says Elliot J. Glassman, AIA, NCARR, LEED BD+C,
building performance specialist, built ecology,
WSP, New York. While designers may be inter-
ested in fully glazed facades on all orientations,
this may be a detriment to the quality of daylight
in the space as perimeter zones may be overlit or
allow too much direct sun into the space. Even so,
if architects are seeking to maximize fenestration
to achieve a certain aesthetic, they might want

to consider changing the location and size of
windows and skylights to achieve more passive
performance goals, Still, Glassman thinks there's
a better way.

18 | 1117 | NET ZERO BUILDINGS

“If the design was devised independently from
the realities of the environment it is situated

in, it really wasn't an appropriate architectural
solution for the project in the first place,” asserts
Glassman. "'A good designer will be able to use
all the project and environmental parameters to
generate the architecture—not try to reconcile
them later with a preconceived design response
that may not work."

A moderate window-to-wall ratio can be suf-
ficient to provide a well daylit space, continues
Glassman, particularly if paired with sensible
floor plate depths. He also notes that the openings
should be evenly distributed to provide constant
levels of daylight illumination through the space
to avoid areas of high and low illumination, which
can cause contrast issues.

¥ A127-ft. glass and metal tower serves as a beacon
to University of North Dakota's new unmanned aircraft
systems programs building.

Providing a new home for
the University of North
Dakota's unmanned air-
craft systems programs,
the ICON Architec-

tural Group-designed
72,000-sq.-ft. aerospace
research facility features
large curtainwall and
storefront systems from
Tubelite. At the struc-
ture’s entrance, a 127-ft.
glass and metal tower
serves as an eye-catch-
ing signature element.
“It's the first thing you
see when you arrive,”
explains Elias Tovar,
project manager, Grin
Contract Glazing."It'sa
statement piece and it
looks fantastic.”

Tubelite's 400 Series
screw spline curtainwall,
fabricated with 11,261sg.
ft. of insulated glass with
low-e coatings, brings in
ample natural light by day
and is backlit by night,
radiating across the
campus. “The floor-to-
ceiling curtainwall and
ultra-dear glass tower
observation floor invoke
the sense of expanse
and are where some of
the most remarkable
views in all of the Red
River Valley canbe
witnessed," relates Matti
Rainila, AlA, ICON.

Inside the fadility, four
floors house alarge
auditorium, student
study space, administra-
tion offices, classrooms,
collaborative learning
spaces and a hangar
space for flight testing.
The building's basement
also includes an open
research space with lab-
oratories and simulators.

Additional Tubelite
systems incude 1,400 sq.
ft. of 200 Series shear
block curtainwall.

Tubelite
www.tubeliteinc.com
CIRCLE 000
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<4 SOLAR CONTROL
Different coatings and
glazing can help ad-
dress glare and solar
heat gain.

VITRO'S NEW SAMPLER KIT

Packing up 20 4-x-6-in. tiles of sample glass featuring six
Vitro Glass palette tints, Vitro's new Specialty Glass Design
Kit is a great tool for architects specifying the manufac—
turer’'s glass and glazing products. The kit also contains
acid-etched, metallic-coated, colored spandrel and shower
glass samples.

Vitro Architectural Glass

CIRCLE 299

WINDOW HEAD HEIGHT DETERMINES HOW
DEEP LIGHT CAN TO PENETRATE INTO THE
FLOOR PLATE, SO ADDING GLAZING
HIGHER UP ON THE WALL IS IMPORTANT.

DAYLIGHTING

Mills Group's Hess points out that while increas-
ing the size of the windows can let more light in,
not every additional area of glass will be equally
effective. For instance, adding more glazing high-
er up on the wall is more important since window
head height is what determines how deep light
can to penetrate into the floor plate. Similarly,
toplighting can be very effective since it provides
more light per glazed area.

Of course, thermal values are also a major
variable as the larger the glazing area, the more
thermal performance becomes an issue. Further-
more, in warmer climates, a higher solar heat gain
coefficient (SHGC) is required as there are more
cooling days than heating days. However, this
thickens the window and lowers the opportunity
to see in and out. Ultimately, when juggling light
transmission, thermal U values and SHGC, com-
promises will have to be made somewhere. This

is where the architects, lighting designers and en-
ergy consultants come in, to optimally design and
tweak theses values in order to deliver a well-lit,
comfortable environment. 20»

www.nzbmagazine.com

CASE STUDY

UNIV. OF CINCINNATI
COLLEGE OF BUSINESS
Cincinnati, Ohio

In performing param-
eteric studies for the
design of a building at the
University of Cincinnati
College of Business,
Copenhagen-based
Henning Larsen Archi-
tects evaluated different
patterns and rhythms

of components inan
attempt to balance win-
dow-to-wall ratios with
internal cooling loadsin
order to meet specific
low-energy targets,

and facilitate potential
low-energy cooling sys-
tems and improve interior
thermal comfort.

Ultimately, the majority
of office areas were
placed on the north
facade to avoid over-
heating, reduce cooling
demand and utilize what
lakob Stremann-Ander-
sen describes as “stable
daylight.” Alternatively,
he says, dassrooms
were placed on the south
facade to better deal
with overheating due

to higher air exchange
rates. Situated deeper
into the floor plate, the
classrooms are also less
challenged with solar
heat gain.

“Working strategically
with the facade, fenes-
tration and systems of
the building concept, we
have managed to lower
the energy cost savings
by 24%, compared to
similar buildings,” reports
Stremann-Andersen.

high performance translucent building systems

;E@@Wp

FACADES | SKYHOOFS'] SKYLIGHTS | CANOPIES

GLARE FREE, MUSEUM-QUALITY DAYLIGHTING™
OUTSTANDING SOLAR HEAT GAIN CONTROL
EXCEPTIONAL THERMAL PERFORMANCE
ENERGY UPGRADES + RETROFITS
SUSTAINABLE + RESILIENT

MADE IN THE USA

800 258 9777 | KALWALL.COM | +1 603 627 3861

Cirdle 27



DAYLIGHTING

CASE STUDY

Divided Lite
Design Preserves
Historic Look for
New Condos

Capturing the views of
San Antonio's downtown
skyline and nearby Pearl
Park, Wausau Window
and Wall Systems' ter-
race doors, patio doors
and windows illuminate
Cellars at Pearl's East and
West Towers in Texas. A
total of 460 window and
door units—both 7000-
FP series terrace doors
and 8300-FP series
fixed, projected and
stacked windows—are
engineered and fabricat-
ed with true divided lites
to accurately replicate
the historic, industrial
look of the site’s former
19th-century brewery's
steel windows.

"Glassmaking technol-
ogy in the years prior to
World War Il imited the
size of individual glass
lites, mitigating the use
of putty-glazed muntin
grids," explains Keith
Lindberg, Wausau's
regional sales manager.
Only true divided lite
design can reproduce this
aesthetic with the fidel-
ity required for rigorous
historical preservation.”

Wausau Window and
Wall Systems
wausauwindows.com
CIRCLE 298

DATAPOINT

LIGHTEN UP

According to DOE 40% of
atypical building's energy
load. Good daylighting can
reduce that number.

0%
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< MODEL FOR A SOUTHERN CLIMATE

These models from WSP report the glare, daylight, energy
results, Spatial Daylight Autonomy and Annual Sun Ex-
posure metrics assodated with a skylight, louver shades,
light monitor and dispersed monitors.

<419 Modeling Software

In order to deliver effective spaces, designers
must start with a number of well-established
equations. For example, the optimal head height,
as compared to the depth of the room, is 2.5 times
the head height of the window. With equations, "a
trained professional can get pretty close, but then
we utilize design software to take it from there,”"
explains Hess.

For example, Mills Group uses Autodesk Green
Building Studio and Lumion, which is a software
tool that understands the geospatial setting

of a structure, and can study shadows and the
penetration of light into a space. Hess is a fan of
Autodesk Insight 360, which helps users under-
stand the building they're designing in relation to
different standards. “Everything isright in the in=-
terface. It's an awesome simulation tool," he says.

Meanwhile, at the early stages of design, WSP
uses a variety of parametric modeling tools within
Grasshopper for Rhino to perform extensive
sensitivity analysis of the facade design. "This
allows us to determine which properties of the
facade are most critical to reducing the loads of
the building," explains Glassman. "It also gives us
anumber of different combinations of window-
to-wall ratio, glazing types and thermal properties
that perform well." For example, if more glazing

is preferred, daylighting tools will demonstrate
how higher performing glass will compensate

for the loss of thermal performance. Then, using
Grasshopper plug-ins such as DIVA, ArchSIM

and Honeybee, integrated performance models
are created where the daylight levels affect the
amount of lighting energy being used in the ener-
gy analysis. In line with newer green building cer-
tification programs, Henning L arsen always uses
the more dynamic modeling metrics like Spatial
Daylight Autonomy and Annual Sun Exposure,
which can be modeled on Diva for Rhino.

www.nzbmagazine.com




DAYLIGHTING

Nearly 30-ft.—high doors support the more than 400 corporate alrcraft housed in the
new 31,000-sqg-ft. hangar at the DuPage Airport Authority in West Chicago, Il

CASE STUDY

THE RIGHT LIGHT
Hometo a large concen-
tration of corporate air-
craft in lllinois, the DuP-
age Airport Authority
sports a new 31,000-sg.
ft. hangar. To better illu-
minate the facility 6,620
sq. ft. of highly insulating
LIGHTWALL 3440
polycarbonate systems,
clerestory windows and
2,480 sq. ft. of surface
mounted and SKYGARD
3300 skylights from
EXTECH, were mounted
on the large, 29-ft.-
high, hangar doors. “An
airport really has two

Clerestory windows and surface-mounted skylights support natural daylighting ef-
forts. Highly insulating clerestory windows and skylights from EXTECH bring in coplous

natural light to the large space.

front doors," explains
Mark Doles, director of
the flight center—the one
people see, and the one
that aircraft crews see on
the air side. "'From both
sides, we wanted the

DAYLIGHT IS A HUMAN RIGHT. IF A
CHOICE HAS TO BE MADE BETWEEN

new hangar to be aes-
thetically pleasing and as
efficient as possible.”

WELL-BEING AND ENERGY EFFICIENCY, e

WE CHOOSE THE FORMER.

“In the early stages of our design process, we
work strategically to use statistically and pre-
dictable weather data combined with simula-
tion of estimated energy demand," explains
Stremann-Andersen.

As an example, Denver-based RNL Design
utilized LightStanza software to help determine
the amount, size and placement of the glazing
necessary for the LEED v4 Platinum-certified
City of Fort Collins Utilities Administration Build-
ing. After analyzing location, sizing and con-
figuration—then testing the building's massing
and orientation—RNL, according to LightStanza
Principal Daniel Glaser, was ready to focus on the
main daylight goals for the project. “The first goal
was to maximize interior lighting for all spaces

of the building,” explains Glaser, of the Boul-

der, Colo.-based software manufacturer. "The
second—and most important part of the design
efforts—was focused on mitigating glare inside
the building."

www.nzbmagazine.com

www.extechinc.com
CIRCLE 297

In the end, RNL went with overhangs throughout
the building's exterior, while redirecting light
louvers positioned light upward and into the space
throughout conference and open office areas.

Values to Live By

Context, as noted at the beginning of this piece,

is an important consideration in building design.
“Ibelieve it is an essential role of the architect to
create a building that is not only beautiful, but that
also responds appropriately to the environmental
forces acting on it and promotes the welfare of its
occupants,” says Glassman. At the end of the day,
Henning Larsen' Stremann-Andersen believes
that access to daylight is a human right, and if a
choice has to be made between well-heing and
energy efficiency, the firm always compromises
in favor of the comfort of the user. "If that requires
aless energy efficient fenestration design, we
must seek to make the building perform more
efficient in other aspects,” he concludes. Bl

TYHRIUS

The World Standard
For Destratification

By balancing
temperature
from ceiling to
floor, your HVAC
runs less, cutting
energy costs and
improving comfort.

Visit Airius at a trade
show or online and we'll
show you how to save
35% on heating.

WEEC, Booth 517
airiusfans.com/booth

303-772-2633
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Integrated Design—and Construction

With integrated design comes integrated construction. Collaboration among all disciplines through-
out the design process is key to the long-term success of any project. Better communication—and a
synergy of understanding of all team members—is stressed from initial design to final completion.

John Mesenbrink has o deliver net zero buildings, correct, de- According to David Jameson FALA, David
been covering the tail-oriented, in-the-field installation is Jameson Architect, with whom Foley collab-
building and construction A — . .
S # essential, or no matter how well a project is orates on projects in the D.C. area, when you
industry for more than . ) , : . ) .
15 years, focusing his designed to perform, it won't. That said, for are curating on how systems integrate into a
efforts on the plumbing the net zero movement to progress, the design project, you need outside-the-box think-
and HVAC industries— and construction team must be just that, and this ing, and a contractor that fully understands
including thelaunchof his  may mean significant cultural change—a change the expectations of a project.” Irely on the
JEbit=WiICh focuses that isn't always occurring. contractor to figure the heat load calculation,
on the installation side of .
; for example, to match the aesthetic of the
mechanical systems.
“lhave a sheepskin, you don't, so quit trying space, and when the job is done, the system
to change the designs."” This was an exchange performs as it needs to perform.”

between an architect and contractor at an initial

design meeting recently. "Typically, his way was DFR Construction project manager Mike
the only way," says Jason Ridgeway, owner of Messick shares similar sentiments, "Ev-
Ridgeway Home Services, referring to one not- erything impacts everything else. Nothing
so-friendly exchange. “We would have meetings stands alone," says Messick, when talking
and the architects would send drawings for which about its recent net zero project, DFR's San
Iwould tell them why, or why not it would work." Francisco regional office.

However, the ideal of cooperation fell on deaf ears.
Often times, says Ridgeway, the contractor felt

the only recourse was to make a heavy change
order. "That, typically, was the only thing that
made the architect see the day of light.”

Integrated Architecture

Such clashes are contrary to the sometimes
romantic notion of design teams working together
with GCs, tradespeople and engineers to collabo-
rate for a common goal—the health of the building.
The love/hate relationship among disciplines still
exists in many instances, and forward-thinking
architects desiring to deliver high-performing
buildings have torealize they'll encounter skeptics.
“We all know the architect is the conductor.

He brings various trades together to createa
trade and work does not stand alone; it must be
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A Getting all the players involved in the design and construction of

Integrated with the a:c‘hitaecture," says Dan Foley, aproject "to the table” is critical when working on net zero or high-
owner, Foley Mechanical Inc., Lorton, Va. performance buildings. Collaboration Is key.

HVAC
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Expe rie n Ce. Natural Ventilation
Innovation.

Colt Natural Ventilation products offer sustainable solutions for automated
climate control and passive smoke ventilation.

Brought from Europe to North America by BILCO, Colt jalousie-style
window, skylight, and casement window ventilators let you control
indoor conditions through the time-tested principles of stack,

cross and single-sided ventilation.

Colt Natural Ventilation Products:
» Offer unique design possibilities
¢ Connect seamlessly to building management or fire protection systems

Lower building construction and operating costs
Satisfy ASHRAE, IBC and NFPA requirements and standards
Enhance or replace traditional mechanical systems

Reduce your buildings’ environmental impact

Provide occupants a healthier, more productive environment

Design with nature, not against it.

J /.
Bifeo| COKZI AN 1LCO-COLT oM

an Amesbury Truth company

CIRCLE29
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CASE STUDY

VANDUSEN
BOTANICAL GARDENS
VISITOR CENTRE
Vancouver, B.C, Canada

The goal of creating

a symbiotic building
was tangible, and even
fated, early in the design
process when both the
design architect and
landscape architect
attended a preliminary
design meeting carrying
the same book: Karl
Blossfeldts' "The Alpha-
bet of Plants.’

Inspired by the organic
beauty of the site, both
design architect and
landscape architect
found inspirationin the
form of an orchid leaf,

as photographed by Karl
Blossfeldt. Blossfeldt was
a German photographer,
sculptor, teacher and
artist who worked in
Berlin, Germany.

At the time of project
award and design, the
Living Building Challenge
had beenin market
place just over a year,
and we saw it as the
most leading edge green
building certification tool
which we could use to
inform the sustainability
performance goals, and
ultimately, the goal of
designing a net zero
energy building, says
Kathy Wardle, LEED AP
BD+C, associate principal,
director of research,
Perkins+Will.

The collective design
team has had an ongoing
working relationship with
the City's operations
staff. The post-occu-
pancy relationshipis an
equally important com-
ponent of realizing this
level of performance.

®
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THE ARCHITECT BRINGS THE TRADES TOGETHER TO CREATE
A CURATED PROJECT. BUT THE WORK DOES NOT STAND
ALONE; IT MUST BE INTEGRATED INTO THE ARCHITECTURE.

embrace the concept.

A CONCERTED EFFORT FOR PASSIVE VENTILATION
A key to meeting such an aggressive energy performance goal at VanDusen was early buy in from the entire design
team. Incorporating passive ventilation, the project uses heat recovery and operable windows linked to DDC controls.

422  Deciding whether to put thermal control—insu-
lation—abowve the roof or below the roof impact-
ed structural framing, lighting reflectance, PV
connection, solar tube details, etc. “No one could
assume that the change was 'minor’ until asking
every other discipline,” says Messick.

Another net zero project, Vancouver's VanDusen
(1) Botanical Gardens Center in British Columbia, was
so unique—it was one of the first Living Building
Certified buildings—that it could not succeed
without major collaboration. The project uses on-
site, renewable sources—over 50 geoexchange
boreholes, a solar photovoltaic array, solar hot
water tubes—in conjunction with passive design
strategies to achieve net-zero energy on an
annual basis. “Collaboration was critical on this
project as the Living Building Challenge was a
new experience to both owner and consultant
team. All embraced the concept, but it wasa
learning experience,” says John Ross, project
manager, Vancouver Board of Parks & Recreation.
The selection of a contractor, continues Ross,
was also critical and in this case we were able to
engage a contractor who was ready and willing to

Work Source

At the same time, many contractors know where
their bread is buttered, and the ability to land
more work is essential to prosperity. A successful
outcome on a project, says Dave Yates, owner,
F.W. Behler, York, Pa., leads to other leads for
other projects. "You need to be a diplomat when

it comes to offering changes, and absolutely must
be prepared to provide logical sound reasons to
support your proposed alteration.”

Part of the formula for success for a contractor
entails keeping its people busy, says Yates, which
involves significant time dedicated to sourcing
and bidding work. Having established, positive,
relationships with architects ensures the latter
will want said contractor to be a participant on
their projects. While that doesn't necessarily
get you a free pass on bidding, says Yates, it can
give you an edge. "Nothing pleases me more
that hearing "Your guys are the easiest, most
professional—plumbers, installers, HVAC techs,

etc.—we've ever worked with," says Yates.

VANCOUVER.B

www.nzbmagazine.com



Voice of the Contractor

And as projects and systems become more exotic
and complex, the knowledge and experience of
MEP contractors should not be underestimated.
“I'm cursed by keeping current with the emerging
and constantly changing technology,” says Yates.
"Where an architect might place an old-style
lower-efficiency chimney-vented boiler, I see
modulating condensing boilers. Where they dic-
tate heat emitters utilizing and sized for 160/180°F
water, I see low-temperature enhanced-comfort
heat emitters—alterations that not only slash
energy usage, but can greatly enhance comfort.”

GEO-TO-RADIANT

This multi-residence home in Wisconsin features a geo-
and radiant-floor system, which developer Jason Ridgeway
worked together with the architect and general contractor.

CASE STUDY

DPR CONSTRUCTION REGIONAL OFFICE
San Francisco

Acoustics were a huge
concern at DPR's San
Francisco office, espe-
dially with locating the
work space over the
top of their training and
conference rooms. The
existing wood-framed
mezzanine was an
acoustic nightmare for
this layout.

DPR engaged an acoustic
engineer and reviewed
numerous options and
decided upon adding

an additional layer of
plywood throughout

the mezzanine and an
acoustical rubber under-
layment on top of the
plywood, prior to carpet
being installed.

www.nzbmagazine.com

I LOS ANGELES

GREEN CERTIFIED »
The complex, designed
by HGA Architects

and Engineers (HGA),
has received LEED
Platinum.

SUSTAINABLE »
Openedin 2013, the
73,767-sq.-ft. facility
houses the physical
science and life sci-
ence departments.

Then the ceiling systems
in the training and
conference rooms con-
sisted of double layers
of sheetrock, insulation
and vibration isolators. It
turned out to be quite an
involved and expensive,
but well worth it, as the
acoustics in these rooms
has never been anissue.

“WE ALL RECOGNIZE THAT
WE HAVE A RESPONSIBILITY
TO DELIVER A FINISHED
PRODUCT TO THE CLIENT.”

SOUND ATTENUATION
In addition to finding
passive ventilation
alternatives, working
with acoustical engineers
proved beneficial.

HVAC

CASE STUDY

LOS ANGELES HARBOR
COLLEGE SCIENCE
COMPLEX

Los Angeles

The building integrates
numerous sustainable
strategies to achieve net
zero energy, including
building-integrated
photovoltaic panels
(BIPV) connected to the
campus PV systems,
occupancy-sensor light-
ing, natural ventilation,
abundant daylight, inte-
grated building systems
that respond to weather
conditions. Also featured
are systems that recover
waste energy in exhaust
air and recycle that ener-
gy and exterior corridors
and outdoors classrooms
that lessen energy loads.

“The building is designed
to be net zero energy
and its renewable energy
plan was accepted

as part of the LEED
Platinum certification.
For a high energy using
building such as a science
laboratory this is a major
accomplishment," says
Patrick Thibaudeau, vice
president — Sustainabili-
ty with HGA.
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425

To the keeping workers busy point, Ridgeway
points out that designers must have their ducks
in arow, as frequent delays in plans create issues,
not only with costs of labor and materials, but
also expectations that the job be finished shortly
after such changes without allowing the con-
struction team to absorb said changes. Further-
more, sometimes architects are very demanding,
which can be a challenge, says Foley, stressing it
is hard work when, on some projects because of
not clearly communicated instructions or plans,
sometimes things must be done two or three
times to get it right and sometimes it's because
the architect does not like what he or she sees.
It's not that hard work is abhorrent, it just needs
to make sense in context of what everyone has
agreed upon.

“The hard work and frayed nerves pays off when
we deliver a one-of-a-kind mechanical system
that is quiet, efficient, comfortable, silent and
invisible," says Foley. In the end, "we all recognize
that we have a responsibility to deliver a finished
product to the client.” ]

CASE STUDY

YORK CITY HALL
York, Pa.

input and changes were

The city of York is one

of F.W. Behler's largest accepted that vastly
clients. They moved from improved the quality of
a smaller building to one the finished product.
that has over 100,000 sq. The York City Police

ft. The old city hall police Station was a project on
station expanded to take which Yates passed on
over that building. They the bidding process; he
bid the PHVAC and were later “cleaned" up some
awarded the HVAC con- mechanical glitches.
tract. Thelead architect

from Murphy & Dittenha=  cweeewssesemssessssmessssnsesses

fer Architects led weekly
and sometimes daily

4 BIDOPT-OUT

Yates passed onthe York
meetings. Throughout City Police Station project.
the project, each of the He later “cleaned"” up some
trades were asked for mechanical room glitches.
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HARD WORK PAYS OFF WHEN WE DELIVER
A MECHANICAL SYSTEM THAT IS QUIET,
EFFICIENT, COMFORTABLE AND INVISIBLE.

FLEXIBLE

The design flexibility of the
LG VRF solution allowed
for the appropriate mix of
indoor units to be used.

PRACTICAL

LG Multi V Water IV tied
into the geothermal wells
to deliver an energy-effi-
dent HVAC solution.

THE MILL AT DOVER-FOXCROFT

Dover-Foxcroft, Maine

Located on the pic-
turesque Piscataquis
River in Maine, The Mill at
Dover-Foxcroft is 60,000
sq.- ft .complex com-
prised of nine structures
built between 1841and
1944, After sitting vacant
for nearly a decade, Ar-
nold Development Group
embarked on a full ren-
ovation of the complex
to develop a mixed-use
building complete with
residences, office space,
a cafe and a boutigue inn.

Located 100 miles from
the Canadian border
where during the winter
months the temperature
can frequently sustain
below freezing tempera-
tures, the new HVAC
system needed to pro-
vide year-round comfort.
On top of functioning in
the extreme conditions,
in order to achieve the
desired net-zero impact,
the HVAC system needed
to be energy effident
while still delivering on
the specific comfort
requirements of the
varying businesses
operating throughout
the complex. All of this
had to be achieved with
minimal medification to
the structure for historic
preservation.

COMFORTABLE

This mix of units met the
comfort and aesthetic
requirements of each
interior space.

After evaluating the
needs of the project,
Ranor Mechanical, rec-
ommended LG's Water
Source VRF system to
The Mill at Dover-Fox-
croft. The robust solution
featured 180 tons of LG
Multi V Water IV Heat
Recovery Units that tied
into the geothermal well
system andincluded a
variety of indoor units,
such as ceiling cassettes,
wall mounts, high static
ducted and floor standing
indoor units. By imple-
menting a predominantly
duct-free solution, the
small refrigerant piping
was minimally invasive to
the building's envelope.

www.nzbmagazine.com
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possibilities

From the roots of opportunity stem endless
possibilities. Possibilities that are rooted in
transparency. With newly verified EPDs, we can
see and share the impact our products have

on the environment over their cradle-to-gate
lifecycle. Kawneer products offer innovative

-2y
T s e i \V
ey
'““\v,"b
.
"“\u

J / solutions that redefine responsibility and
’ \ performance, providing a foundation for inspiring

'< KAW N E E R \ new creations that shape our cities and towns
worldwide. Together we build.
kawneer.com

i) EPDs NOW AVAILABLE.

ARCHITECTURAL ALUMINUM SYSTEMS Tl Among the first to offer products that
e meet the Cradle to Gate Window PCR

ENTRANCES + FRAMING | CURTAIN WALLS | WINDOWS
specifically designed for North America.

@ 2016 Kewneer Company, Inc.
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Right From the Beginning

ENVELOPE

Early design charrettes can kick off a snowball effect of good decisions that will culminate in a truly
efficient and balanced building. While often seen as frustrating and unrealistic, there are those who
have embraced charrettes and have seen noticeable improvements in their projects.

Alan Weis, a contributing
writer for Architectural
Products, covers thermal
management issues,
including building
envelope and HVAC
systems.,
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harrettes are great! Everyone's doing them...
right? OK, perhaps not. The concept of get-
ting as many design and construction teams
together at the same time in the same
place early on to brainstorm ideas that can set
the course for the entire project schedule, while
attractive to some, can strike others as inconve-
nient, frustrating and just plain unrealistic. But
those who have learned to embrace them have
seen noticeable improvements in their projects.

There are those who go all in on charrettes, such
as Perkins+Will. According to its sustainable
healthcare leader, Breeze Glazer, the firm holds
sustainability and/or energy charrettes on nearly
every project—and finds them to be quite effec-
tive. The meetings typically involve goal setting
in collaboration with the owner and consultant
team, while exploring related design strategies
that may support those goals, such as envelope
or roof ideas. However, the decisions on those
itemns typically occur later during design after
various options have been explored.

It's important to note that the charrette isn't
where the decision-making process ends but
rather where it begins. "The value of the charrette
is to set the parameters that will guide the subse-
quent decision making, says Glazer. “For example,
if the owner has mandated a LEED certification
goal minimum like Silver, the discussion could
include the potential impact of a green roof on
that goal. If that becomes a supporting strategy to
achieve that goal, the project then has a minimum
square footage of green roof to work towards
within the design process.” The charrette often
includes setting a minimum energy reduction
goal and/or EUl target, which will also then guide
the design and decision-making process that
follows during design, Glazer explains.

For example, energy modeling typically starts
at the same time and provides rapid feedback
onrelative envelope and roof design pa-
rameters, which lead to decisions on glazing
selection.

As for achieving net zero, that's a decision
that comes even before a charrette, says
Glazer, and often involves a client/owner

that sets such a goal in advance of hiring the
architect, which is becoming more common
today. "It is rare for an owner not to have that
goal from the start, but instead be convinced
to do so by the team they've hired," he notes.
“That said, charrettes do greatly increase the
low-energy/ high-performance/sustain-
ahility goal of a building. Any project has the
opportunity, regardless of the owner's initial
intent, to achieve a higher level of energy per-
formance if the team works toward that goal.”

A Successful charrettes can lead to noticeable improve—
ments on projects. Accepting and embracing charrettes as
a viable part in the design process Is an added ingredient to
the success of a building.

www.nzbmagazine.com




VOLTA

4.5" ARCHITECTURAL LED RECESSED DOWNLIGHT

Performance Output over 3600 lumens and 100 lumens per watt.
Universal input voltage (120V-220V-277V).
Field changeable optics.

Vertical and horizontal 45° adjustment for accenting
and sloped ceilings.

Comfortable Optimized cut-off for superior glare control.

Versatile

Reverse phase and 0-10V dimming standard with
continuous control down to 0%.

Controllable

TITLE24 4 &
CALIFORNIA W.ET

WAC LIGHTING

CIRCLE 31

Trim assembly includes:
- Light engine

« Optics

+ Lensed trim

waclighting.com

1-800-526-2588



CASE STUDY

SAVIO HALL AT DON
BOSCO PREPARATORY
HIGH SCHOOL
Ramsey, NJ

The mill-finished alumi-

Don Bosco Preparatory
High School, Ramsey,

of solar radiation) and
reduction of the heat
island effect, heat ab-
sorption by the building
and reduced cooling
loads. Additionally, mill
finished aluminum does

ish, reducing the overall
environmental impact.

ENVELOPE

num roof of Savio Hall at

N.J., makes for alight, re-
flective surface, meaning
higher albedo (reflection

not require chemical fin-

DAYLIGHTIN »
The envelope allows for

ample daylight in the
building's central space,

<4 THERMAL EREAKS
Windows in these facades
are detailed with thermal
breaks and are operable in
the classrooms and other
occupled spaces, allowing
occupants to adjust for
thermal comfort.

¥ BRICK ON BLOCK

The building envelope is a
traditional brick on block
veneer construction on the
north facade. The curtain-
wallis adjacent to a deep
loggla, which provides
shading opportunities.

double height curtain-

facade of the building,
allowing for ample day-
lighting of the building's

solar heat gain. The
frame of the curtainwall
is detailed as thermally
broken to mitigate heat
transfer through the
building envelope. The
head and sill derails of

broken as well, resulting

cavity walls (west, east
and south facades),
a 2-in.~thick layer of
high-density rigid insu-

of heat energy that is
transferred through the
exterior brick face.
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traditional brick on block
veneer construction with

wall on the north-facing

central space (cafeteria),
while allowing for minimal

the system are thermally
in additional efficiendies.

In the masonry and block

lation provides excellent
R=-value, while an air gap
allows for the maovement

detection" as well—e.g., potential battles for the
roof in terms of elements like photovoltaics vs.
skylights vs. vegetation. That said, while such
situations do occur, Glazer assures that they are
rare, noting that most of the time other param-
eters are at play that have reduced the potential
options. But if the goal is to include all of these
roof features, then it becomes a “where there'sa
will, there's a way" scenario. “For most projects,
there doesn't have to be a choice," he notes. "If the
goal is to have all three, there’'s a way to integrate
them all. 'm working on a project now that in-
cludes a large green roof that integrate skylights,
while elsewhere on the building is a PV array."

T SELF-SEALER
The prefabricated Plank-

Panels rainscreen cladding
system incorporates a

A double-hardened acrylic
finish that can be easily

installed on any building
type with up to four differ—

ent layout styles.

Moreover, aluminum while allowing minimal

roofs have a long lifespan, solar heat gain.

and the material is easily

recyclable, meaning low-

er overall lifecycle impact.

TeRdpe e 428  Early meetings can serve as a form of “'clash As important it is in setting the tone for a proj-

ect, it's important not to overthink thingsina
charrette. Brett Bridgeland, project manager with
Seventhwave, warns that engineers and energy
modelers often get trapped in over-complicated
compliance-type modeling that doesn't reflect
actual building performance. “Charrettes and the
early phases of design should be quantitative, with
an appropriate level of granularity and preci-
sion," he says. "This can be accomplished by new,
streamlined tools coming on the market.”

At Seventhwave, the organization has been
working to scale the idea of performance-based
procurement, which involves setting an EUl target
as early as the RFP, and emphasizing that EUl at
every charrette and design phase. Setting a con-
tractually obligated EUI, says Bridgeland, focuses
the design team on the energy goal and priori-
tizes the decisions that matter. “When you start
putting EUl numbers behind envelope decisions
in the upper Midwest, for example, you may see
that exterior shading has minimal impact; south
glazing design has modest impact; but westglaz-
ing design has a major impact. EUlI-based design
is inherently the only path to net zero, setting an

B I e e energy budget and designing quantitatively within
= CIRCLE 307 that constraint.”

www.nzbmagazine.com




Roosevelt Island, NYC

The Emma and Georgina
Bloomberg Center, which
opened in September, is
the academic hub of the
new Cornell Tech campus
on New York City's Roos-
evelt Island and was built
to “push the boundaries of
current energy efficiency
practices and set anew
standard for building devel-
opment in New York City,"
according to Thom Mayne,
founder and design direc—
tor of Morphosis, which
designed the building.

www.nzbmagazine.com

While it is well understood now that a successful
charrette happens early in the design process and
requires all key players at the table—ownership,
tenant/leasing, architect, engineers, estimator,
GC, subs and operations and maintenance—Brid-
geland suggests adding two additional parties if
the overall goal is to make net zero mainstream
beyond institutional projects and or in mild cli-
mates: 1) finance partners who can help overcome
barriers such as owner /tenant split incentives
and capital hurdles and 2) utility partners who can
offer services and incentives and identify addi-
tional value of energy efficiency and distributed
energy resources in a much larger context.

It's also important to cast a wide net, says
Stephen Katz with Gensler, noting that his firm fa-
vors an inclusive sustainable design vetting pro-
cess in the form of charrettes or informal design
sessions with stakeholders representing as many
groups as possible. This typically includes owners,
architects, engineers, contractors, government
officials and community groups.

THE EMMA AND GEORGINA ELOOMBERG CENTER

The four-story, 160,000~
sq.—ft. academic building is
set beneath a photovoltaic
canopy, with a low and
narrow profile, and features
a facade that's optimized
to balance transparency—
maximizing daylighting and
exterior views and opadity.
Designed as arainscreen
system, the outermost
layer of the facadeis
composed of aluminum
panels surfaced with an
Iridescent, PPG polymer
coating.

LA | ‘1"-"1 ﬂ.‘:'

“Without these voices, you risk losing the neces-
sary buy in when it comes time for defining the
sustainable priorities,” he says. "' At some point,
hard choices must be made and a transparent
process as possible is usually the most success-
ful. The idea is to talk about big design ideas at
the same time that sustainable ideas are being
formulated.

The question of how early envelope decisions im-
pacts HVAC systems is a critical one to consider,
he continues, noting that working with the me-
chanical engineer as early as possible helps avoid
having to “engineer” your way out of a problem
scenario. This also means looking at a balance be-
tween passive design solutions—envelope tight-
ness, access to natural light and ventilation, high
insulation values—and active design solutions,
such as building system controls, efficient HVAC,
solar panels and energy recovery systems.

The all-electric building
features a low-mainte—
nance green roof that
houses native plant

A PROJECT, IT'

species along the south-

east outdoor terrace to IM PO RTANT
help cool the roof surface OVERTH | N K
and manage stormwater DURIN G A C H
runoff.

ROOSEVELT ISLAND

AS IMPORTANT IT IS IN
SETTING THE TONE FOR

S JUST AS
NOT TO
THINGS
ARRETTE.

BOUNDARIES
STRETCHED

The new academic
building on the Cornell
Tech campus sets
anew standard for
building development
in New York City.

ENVELOPE

WINDOW-TO-WALL

Establish WWR

One key element to con-
sider early in the design
process Is the window-to-
wall ratio (WWR).

If you start with a lower
WWR and optimize the
location of glazing, you

can use those energy
efficiency measures to
drive down ener gy usage
into the realm of net zero
feasibility for low-rise
buildings, notes Brett Brid-
geland, project manager
with Seventhwave, Very
high-performing enve-
lopes (triple-paned glazing,
Passive House levels of
insulation/infiltration)

may allow significantly
downsizing HVAC systems.
In other words, he explains,
controlling envelope loads
allows you to jJump to the
next curve of performance.

That said, Bridgeland feels
that there is an epidemic
of designers defaulting

to highly glazed buildings,
partly because it can
actually be cheaper ona
first-cost basis to glaze

an envelope than install

an opaque alternative.
Over-glazing has also
become familiar and is
perceived as a safe design,
mistaking quantity of glass
for quality of space, he
notes. A space designed
from inside-out, on the
other hand, manages glare,
privacy and comfort, while
deslgning for daylight,
views and experience.

“Designing the exterlor for
place and style involves
consideration of materi-
ality and tectonic, both of
which go beyond simple
glass," he says. “Whenit
comes to glass, sometimes
less is more. A success—

ful net zero charrette
marries form and function,
including performance. It's
not just a performance

and cost exercise. The
charrette should also result
in an inspiring space.”

NET ZERO BUILDINGS | 1117 | 31




ENVELOPE

IN THE NEWS

4 CANADIAN‘SUPER

TEAM'HEADS TO

SOLAR DECATHLON
McGill University was
invited to the 2018 De-
zhou, China competition
and later teamed up with

from Concordia Univer-
sity to form TeamMTL.
In-kind contributions
from one of the team's
sponsors, ROXUL,
included products from
the stone wool insulation
and roofing lines. The
ROXUL team worked
directly with TeamMTL
to identify the best pos-
sible solutions, optimal
product applications and
consultations to perform
thermal bridging and
hygrothermal model-
ing of the wall and roof
assemblies

13
¢ Firesront |
Prufocd=
g llrl;:::r.w |
o

Firesront

Firestron!

Enverge™
T Flaghing SA T

WssRACAOF!

SELF-SEALER

Enverge Alr and Vapor Barrler (AVB) Is an
asphalt-based, self-sealing wall barrier that
provides energy savings and contributes to
better air quality for building occupants. Its
reduced maintenance costs are attributable
to its moisture and thermal control, and
self-adhered installation is available in 40-

mil or 25-mil thickness.

Firestone
www . firestonebpco.com
CIRCLE 306
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multiple departments F —
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CRISIS AVERTED »
With terrible rainstorms rolling through the build site,
DensElement became the best option for waterproofing.

THE PUGET SOUND ENERGY SERVICE CENTER
Bellingham, Wash.

The Puget Sound Energy Service Center in Bellingham, Wash,, has serviced the needs of Whatcom County since
the 1970s. After four decades of operation, it needed an expanded facility to serve the growing population more
efficiently, and the revitalization plan involved an increase 10,000 sq. ft to 28,000 sq. ft. Zervas Group Architect se-
lected the Georgia Pacific DensElement Barrier System as the sheathing solution for the project—not realizing that
general contractor, Tiger Construction, had already specified DensGlass with a separate water-resistant board.

“Balancing solutions means targeting the sus-
tainable investments to have the greatest impact
on the overall energy use of the project,” he says.
"There are numerous sub-strategies to focus on,
such as reducing water usage or access to natural
light but lowering the overall energy use (EUI) over
the lifespan of the building is highly desirable goal.
And, of course, incorporating very efficient HVAC
systems and controls can help make that happen.”

Like anything else, charrettes shouldn't take a
one-size-fits-all approach. "Because the design
charrette process is project-specific, partici-
pants can focus on the issues that will affect
that particular building, its occupants and the
surrounding area," explains Alex Drescher, roof
garden project manager with Carlisle. “Gathering
adiverse group of stakeholders to identify and
define project goals helps to ensure that sustain=-
ability concerns such as energy use and storm-
water management will be addressed, which
often results in the selection of more sustainable
roofing systems."

_—

R

LIKE ANYTHING ELSE IN
DESIGN, CHARRETTES
SHOULDN'T TAKE A ONE-
SIZE-FITS-ALL APPROACH.

Lastly, it's important to simply be realistic. “To set
theright direction, it is important that early ener-
gy models reflect realistic envelope performance
metrics, such as U-values," says Jeff Vaglio of En-
clos. " An envelope's U-value is areflection of its
entire assembly, infill materials as well as framing
elements, the latter of which can have negative
impacts on overall system performance values. If
preliminary assumptions rely on, say, a center of
glass U-value in the energy model, the true sys-
tem performance validated by a facade contrac-
tor down the road has a good chance of missing
model expectations. Coordinating true assembly
performance metrics early on helps mitigate a
disconnect realized too late in a project.” E]

www.nzbmagazine.com
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No one provides VRF support like Mitsubishi Electric. We pioneered the category,
which is why we understand and stand behind VRF better than anyone. It's time 0 MITSUBISHI

to get to know Mitsubishi Electric. It's time to get comfortable with VRF. A N ELECTRIC

Learn more at mitsubishipro.com COOLING & HEATING
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JOHN MESENERINEK

| NZB: WATER |

Spec'ing High Efficiency

Social and financial benefits are two attractive factors when specifying high efficiency plumbing
fixtures. But owners and designers alike take note: today's buildings—whether new construction or
retrofits—demand closer attention to detail when considering high efficiency plumbing fixtures.

John Mesenbrink has
been covering the
building and construction
industry for more than
15 years, focusing his
efforts on the plumbing
and HVAC industries—in-
cluding the launch of his
website, which focuses
on the installation side of
mechanical systems.
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very building is unique, and so is every build-
ing drain. Every time there is a reduction in
the amount of water that goes into a building
drain, there is a risk that problems can result.
“The bigger the reduction, the bigger the risk,"
says Pete DeMarco, executive vice president
of Advocacy and Research, The [APMO Group.
Thus, the highest risks, continues DeMarco, are
in older buildings, which currently use older
water guzzling toilets, for example, that flush at
consumption levels of 3.5 gpf or more, and are
being replaced with high efficiency models. In
such cases, a careful evaluation of drainline carry
is critical, stresses DeMarco.

For new construction, the drainline will be free
from such defects as slope inconsistencies, root
intrusions and other problems associated with
aging of the drainline pipe. The critical variables
to keep in mind are the length and slope of the
building drain and the consumption level of the
toilets being installed. The risk that blockages will
occur increase as the length of the building drain
increases and the slope, which can vary per the
plumbing codes between 2% and 1%, decreases.
The Plumbing Efficiency Research Council (PERC)
research—which DeMarco spearheads—found
that even in very long drains, today's most com-
mon high efficiency fixture consumption levels
provide for adequate drainline transport of solid
waste where the drainline is free from defects.

If there are extremely long horizontal building
drains, consider a solenoid valve and timer at the
ends of each to periodically flush the drain and
the water supply pipe, suggests Ron George, CPD,
president, Pumb-Tech Design & Consulting Ser-
vices, LLC. “This can often be accomplished with a
hub drain and an air gap in a janitor's closet near
the toilet rooms," says George.

On retrofit projects, it's also important to in-
vestigate the condition of the drainline to de-
termine if repairs are needed prior to installing
high efficiency fixtures. PERCresearch
indicates that the problems associated with
older building drains result in greatly reduced
drainline transport distances, which increase
the potential for blockages to occur. Where
degradation of the building drain is evident,
repairing the drainline and ensuring consis-
tent slope is essential to avoiding problems.
For toilets, high-efficiency models have
amaximum consumption of 1.28 gallons

per flush (gpf). However, manufacturers

can design toilets with lower consumption
levels. PERC found that the risk for blockages
increases dramatically as flush volume drops
below 1.28 gpf when installed in non-residen-
tial applications with very long building drains,
especially on drainline with less than 2% slope
thus not recommended in such installations.

WATER

www.nzbmagazine.com



IN G TO Rocky Mountain Institute (RMI) and New Buildings

Institute (NBI) are once again joining forces to bring
z el o you the premier global event dedicated to defining the

NATIONAL FORUM 2018 future of low energy and zero energy buildings.

Attendees will share perspectives on the growth of ZE, discuss the policies driving new projects, engage in best practices for
successful outcomes and collaborate on opportunities for ZE to transform the built environment.

Join leading designers, owners, operatcrs, commercial real estate professionals, policymakers, manufacturers and others on
April 17-19 in Pittsburgh, Pennsylvania, for the 2018 Getting to Zero National Forum. Visit gettingtozeroforum.org for more information.

new buildings
nblmstztute 5

BE RECOGNIZED. Sy Got data? With 12 months of energy use data, NBI will

Add your project e verify project performance and add you to our Getting to
to the Getting _og P& Zero Buildings List.

to Zero Project 2 .

Registry today.

To register, visit newbuildings.org/Project-Registry

NBI is now working with the International Living Future Institute to streamline and strengthen the
tracking, verification and certification of ZE bulldings. Stay tuned for details.

Sponsorships for the 2018 Getting to Zero National Forum are available. For more information contact: Eric Bruckbauer, eric@newbuildings.org.



SUSTAINABLE GOALS »
Water efficiency Is enhanced with a flow rate of 0.5 gpm
standard using Sloan Optima Automatic Sink Faucets.

WATER

HIGH DEMAND »

Ajrports such as LAX run
every day of the year, so
maintenance demands
important focus.
SOLAR CAPACITY »
The faucets also
harvest light energy
to deliver a complete
sustainable solution.
STEALTH MODE
The Stealth Phantomis
synonymous with sophis- CASE STUDY

tication; making it the most
upscale ultra-high-effi-
clency toilet on the market.
This toilet touts patented
Stealth Technology witha
whisper quiet and powerful
fiush. Eco-minded luxury
inalean silhouette, the
narrow tank and smooth,
skirted bowl add a sleek
touch to any modern bath-
room. The Phantom makes
it effortless to forget your
old toilet by easily covering
the existing footprint
withits large, extended
footprint design.

LOS ANGELES INTERNATIONAL AIRPORT (LAX)
Los Angeles,

Thanks to the 514 billion LAX Modernization Project, building owners have added new and updated concourses,
restrooms and other spaces with the goal of maximizing sustainability and efficiency. Architects had to specify
commercial restroom products they knew could handle the high volume of users, A variety of Sloan products were
selected for restrooms throughout the facility, where contractors benefit from easier, more cost-effective mainte-
nance, while the design aligns with the architects’ vision for a restroom of the future. Sloan Optima Automatic Sink
Faucets are CalGreen certified, meeting the building owner's need for water sustainability. Standard High Efficiency
Urinals (HEU), are also WaterSense listed and feature Royal automatic sensor flushometers, provide LAX mainte-
nance personnel convenient cleaning and reduced maintenance costs.

Niagara Conservation
wWww.niagaracorp.com
CIRCLE 305

36 | 1117 | NET ZERO BUILDINGS

434  [naddition, you should be asking, "are there
existing oversized drains"? Oversized drains
reduce the hydraulic depth of flow. "For example,
with shallow water in a channel, boats will drag
the bottom of the channel Boats that drag on the
bottom of a stream do not travel very far down
the stream or channel. Only increased flows will
raise the hydraulic depth of the stream or chan-
nel—drain pipe, in this case—allowing the boats
to continue downstream," says George. However,
PERC research found that drainline diameter was
anon=-significant variable in determining drain-
line transport distances, as long as the drainlines
are sized per code.

Financial & Social

Nonetheless, there are economic and social ben-
efits to installing high-efficiency fixtures. Froma
building ownership perspective, the biggest driv-
er for installing high-efficiency plumbing fixtures
is cost avoidance. “Water rates and wastewater
treatment costs are increasing around the coun-
try at ahigher pace than energy costs and many
other operational cost considerations. This trend
is expected to continue and accelerate especially
in areas of water scarcity,” says DeMarco. The
savings from installing water-efficient products
and systems in and around buildings—paying
special attention to installing water efficient land-
scape irrigation systems—will increasingly pay
back dividends over time.

www.nzbmagazine.com




A DUAL STRATEGY
The dual strategy of using water conserving fixtures and
rainwater harvesting proved beneficial to the building.

The social benefits are also important to realize.
In1992, the Energy Policy Act (EPAct) added
plumbing fixtures to the list of federally regulated
products. Utilities across the country have since
seen dramatic reductions in water use. In cities
like Los Angeles and Seattle, water use has stayed
flat despite high population growth. This means
that less energy is used to extract water from
surface or groundwater sources, less water needs
to be treated to drinking water standards and
pumped to homes and buildings, and less waste-
water needs to be treated. This helps extend the
useful life of existing water infrastructure, which
are already under stress and in a state of disrepair
in most areas of the country.

www.nzbmagazine.com

CASE STUDY

THE EDITH GREEN-
WENDELL WYATT
FEDERAL BUILDING
Portland, Ore.

The federal building, an
18-story, 512,474-sq.-ft.
office tower in downtown
Portland, achieved 65%
water savings through a
dual strategy of incorpo-
rating water conserv-
ing plumbing fixtures
together with a rainwater
collection system. Over
the course of a year, an
impressive 626,544 gal.
of reinwater has been
collected and reused, the
equivalent of seven com-
petition-size high school
swimming pools. During
winter months, rainwater
accounts for up to 85% of
total building water use.

’ '!lm%ILE“ I\ 3

Although, low-flow fixtures were only mandated
in new construction, existing higher-volume
fixtures could remain in existing buildings.

"As those older fixtures are being replaced, we
are seeing a noticeable increase in drainline
blockages. The increase in drainline blockages
started to appear shortly after these require-
ments went into effect and further water
conservation efforts have reduce the flows and as
new products like flushable toilet seat covers and
flushable wipes have appeared we are approaching
or may have past the point of sustainable water
flow reduction," says George.

WATER

REPORT

Report Explores
Creative Use of
Green Infrastruc-
ture, Enhancing
Property Values

The growing involvement
of the real estate indus-
try in helping municipali-
ties manage stormwater
runoff with systems
using natural resourcesis
explored in a new Urban
Land Institute (ULI} pub-
lication, Harvesting the
Value of Water: Storm-
water, Green Infrastruc-
ture, and Real Estate.

The report looks at how
water management
mechanisms using green
infrastructure can create
value for real estate
projects by improving
operational efficiency

as well as serving as

an attractive amenity.
Greeninfrastructure,
explains the report, in-
cludes pipes-and-pumps
alternatives such as

rain gardens, bioswales
and green roofs, which
are often accompanied
by water storage and
recycling tools such as
cisterns. These types of
sustainable stormwater
management practices
can provide benefits for
building users as wellas
the environment.
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WATER

WATER EFFICIENCY

Low-flow Specs

Specifying high-efficien-
cy fixtures takes careful
consideration. ldeal for
low flow are:

[> Buildings of three
stories or more

> Buildings with a high
density of frequently
used plumbing fixtures
> Buildings with high
populations

[> Buildings with
in-house wastewater
treatment and re-use

Not suitable:

[> Buildings with long wa-
ter service pipes (More
than 200 ft.)

[> Buildings with long
building sewers (More
than 200 ft.)

> Buildings with over-
sized existing building
SEWers

> Buildings that are flat
or two-story buildings

[> Buildings with long
horizontal runs of water
and sewer pipes

[> Buildings with season-
aluse

[ Buildings with graywa-
ter recycling systems

[> Buildings with water
reclaim systems

> Do not use low-flow
showerheads on older
style two-handle shower
valves.

Install new shower valves
with balanced pressure
or thermostatic controls
conforming to code.

Sounce: Plumb-Tech Design &
Consulting Services, LLC
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A SIZABLE COLLECTION A WATER SAVINGS
Oldcastle Precast provided The systemis expected
the 800,000-gallon cistern to save 1.2 to 1.6 million

for rainwater collection. gallons of water per year.

LIGHT RAIL HARVESTING
When the City of Santa
Monica began planning
anearly 80,000-sg.-

ft., state-of-the-art
Operations and Light

Rail Vehicle Maintenance
Facility for the L.A. Metro,
they needed to reduce
stormwater runoff on the
property by California
ordinance.

Wahaso provided a
system designed to treat
harvested water to Cali-
fornia Title 22 standards
so that it could be safely
used toirrigate the land-
scaping and to provide
water to wash the train
cars. The system uses
OptiRTC technology to
monitor weather events
and manage cistern
levels so that detention
capacity is available. The
harvested water helps
reduce potable water use
by 40% at the fadility,
and provides 50% of the
municipal water needed
for landscapeirrigation.

437  Public sewer systems are increasingly having
to deal with giant clogs or balls of grease and
flushable wipes that congeal together where the
flushable wipes act like reinforcing concrete, such
as England's "Fatbergs,” named by the London
Sewer Dept. Another thing to consider when eval-
uating a building while specifying high efficiency
fixtures is whether there are there other graywa-
ter, water re-use or water reclaim systems in the
building that will take away graywater drainage
flows that would normally be used to assist with
sanitary drain line transport of solid waste. "If so,
and you have a large flat building with plumbing
fixtures that are long distances from each other,
try not to reduce water flows beyond the code
required maximums,” says George.

RESEARCH

COST AVDIDANCE

For more on the cost avoldance benefits of water effi-
ciency, the Alliance for Water Efficiency has conducted
research that details how water conservation has helped
keep water rates lower in three U.5. communities.

The reports can be downloaded at:
www.allianceforwaterefficiency.org

Going Green: Doing the Right Thing

In the last 20 years or so, environmental con-
servation and green building programs seem to
have brainwashed some people into thinking they
must reduce water flows to gain points for green
building programs, says George "Be careful not to
fall into the trap of doing things to gain points es-
pecially when there are other recycling or re-use
water systems. It is very difficult for a drainage
system to perform well—removing solid waste—
when there is little to no flow of water going down
the drain.”

“Points for an energy and environmental design
certificate to hang on the wall can be very expen-
sive," says George. The energy and environmental
or water conservation programs use simple math
to show water flow reductions and savings. Most
of the calculations do not take into consideration
the life cycle cost of water consumption savings.

“There are certification costs for the design
team, the building owner, the building, and the
life-cycle cost of water consumption savings vs.
the additional costs associated with the several
drain cleaning services required each year for
many buildings that comply with ultra-low flow
requirements,” says George.

www.nzbmagazine.com



¥ FACILITY UPGRADES

Some of the fadility upgrades include replacing existing
aged pump and fan motors with premium efficiency motors
and installing variable frequency drives.

A IMPROVING EFFICIENCY AND CONTROL

Fadility upgrades willnot only reduce energy consumption,
but will impact patient comfort by way of better efficiency
and control of heating and air conditioning equipment.

EVERY BUILDING IS UNIQUE; PLUMBING SYSTEMS ARE ALL
DYNAMIC, AND ALL WATER SUPPLY AND DRAINAGE ISSUES
MUST BE CONSIDERED FOR THE SYSTEM TO BE SUSTAINABLE

AND FUNCTION AS INTENDED.

Further, he adds, in the case of a sewage overflow
problem, you'll need to factor the cost of clean up;
the disinfection and treatment of water distribu-
tion systems fouled with [ egionella bacteria and
other organic pathogens—which, because of stag-
nant water, chlorine or water treatment chemicals
used to control bacteria growth are not able to do
s0. Also, George says, one must add the cost of
loss of business during the times the sewers are
backed up, or when the water supply is shut down
because of bacteria in the water supply.

www.nzbmagazine.com

As aresult, the engineer would like to see no
further drain-flow reductions until there is data to
support further drainage flow reductions. 'Cur-
rently, every time someone with good intentions
proposes further water-flow reductions, the code
committees have voted for them with no scientif-
ic data to support it—who could be against saving
water? But as these drain-flow reductions are
being enforced, we are seeing increasing num-
bers of drain blockage problems. More research is
needed," says George.

Lesson learned: plumbing systems are dynamic,
and all water supply and drainage issues must be
considered for the system to be sustainable and
function as intended. [

WATER

CASE STUDY

VA Efficiency

According to arecent

U.S. Dept. of Veterans
Affairs (VA) Scorecard on
Sustainability /Efficiency,
only 15% of VA facilities
are considered sustain-
able, and 23% of fadiities
are not on track to meet
their energy intensity re-
duction goals. The part-
nership with Schneider
Electric will provide new
resources to help the VA
close these sustainability
and efficiency gaps while
also addressing the tight
budget constraints that
many VA facilities face.

Schneider Electric will
implement more than
S7 million in infrastruc-
ture upgrades at the VA
Medical Center in San
Juan, Puerto Rico, part of
the Sunshine Health-
care Network (VISN 8).
The project will include
comprehensive facility
improvements and up-
grades that will enhance
patient care, all delivered
with no up-front capital
investment through

a guaranteed energy
savings performance
contract (ESPC).

Schneider Electric will
guarantee more than $1
million in annual energy
savings to the VA to fund
the improvements over
thelife of the project. A
significant portion of the
work focuses on water
conservation efforts to
alleviate high water bills
brought on by recent
drought conditions and
aremote water island
environment, which drive
up the price of fresh
water. By installing effi-
dent fixtures, the VA wil
be able to significantly
reduce water consump-
tion, which translates to
utility savings.
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CHUCK ROSS

| NZB: ONSITE POWER |

Microgrids Gaining Macro Attention

Microgrids can support both net-zero and resiliency goals by pairing renewables with additional,
less-intermittent resources to enable full off-grid operation. Two projects illustrate the range of
possibilities—both behind the meter and at utility scale—for supporting a greener and stronger grid.

Chuck Rossis afree-
lance writer covering
building design and
technology topics.He
has been writing about
building efficiency
issues, including onsite
energy and demand-
side management
topics, for more than
20 years.
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hen the net zero movement began,

emphasis was primarily on designing

individual buildings that were essen-

tially electrically self-supporting, with
the latter using onsite renewable resources, ona
net, annual basis. Greenhouse gas reduction was
the primary driver, rather than resilient self-suf-
ficiency. For a number of reasons—including an
appreciation for economies of scale and increased
demand for resilience in the face of recent se-
vere-weather events, this building-by-building
approach to meeting a facility's energy needs is
evolving. Microgrid technology is one approach to
meeting both environmental and resiliency goals
that's getting increased attention today. By allow-
ing developers to tie multiple buildings to either
multiple or centralized generation resources, a
microgrid can lead to lower per-building instal-
lation and connection costs. And, with sufficient
generation diversity, microgrids can disconnect
from local utility grids during outages to keep the
buildings they support up and running. Increas-
ingly, these systems also are being used to reduce
utility-billed demand charges and provide new
income streams as suppliers of both added grid
capacity and grid support services.

Up until recently, college campuses and military
bases have been the primary consumers of

new microgrid systems, but demand is growing
quickly in other markets. Commercial and indus-
trial (C&I) applications are on the verge of rapid
growth, according to Navigant Research. Global
annual C&I capacity growth is expected to top
5,300 megawatts (MW ) by 2026, from this year's
anticipated 448 MW. While the Asia Pacific region
will lead this expansion, North America will be
the second largest market, growing to 870.8MW
annually by 2026. This rapid uptick over the next
decade also will see C&I applications becoming

abigger contributor to the overall microgrid
market. C&I projects currently represent al-
most 20% of the market, with a 2017 value of
S1.9 billion. By the end of this report's forecast
period, the C&1 sector's market-spending
share is expected to climb to more than 35%,
to 518.3 billion annually.

Tworecent installations show the broad
range in scale in which today's microgrid
developers are operating. Supporting just
asingle building, a Minneapolis project is
helping a data center operator more afford-
ably maintain the constant cooling such
operations require, while also ensuring a
secure, uninterruptible power supply. And,
at amuch larger scale, amajor Midwest util-
ity recently powered up its ownmicrogrid to
support an entire utility distribution circuit.
Almost 200 commercial and residential
customers, along with the utility's own
technology center, are being supported by
this ambitious installation.

POWER
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UNLIMITED POTENTIAL

ENDLESS OPPORTUNITIES

2018' Internatlonal Roofing Expo
Exhibits & Conference: February 6-8

Ernest N. Morial Convention Center | Halls B-D | New Orleans, Louisiana

Innovative Products. Thought-provoking Presentations. Unlimited Technological Advances.

Join roofing industry leaders for a face-to-face
experience that includes serious solutions, real
results and best practices for business growth in
the new year.

By NRCA

L Official Show Publication:
I I3 ()

S!JUI sored by NRCA ngg'[l:ll\}\%TOR

Official Show Sponsor:

» 470 vendors, 1,300+ booths

* 16 hours of exhibit time

+ 44 diverse educational sessions

* 11,000+ roofing pros from 60 countries

Register at www.TheRoofingExpo.com
to receive FREE Expo Only admission.

During the online registration process, enter ADG
when prompted to enter a discount code.

Discounts apply to new registrotions only. Not opplicable to
non-exhibiting manufocturers or manufocturers' agents.
No refunds issued for pre-existing registrations.

 flin] t |O]&]@)

Info@TheRoofingExpo.com
800.684.5761| 972.536.6415



POWER

IN THE NEWS

PV's Future Bright
Even Post Eclipse

August's solar eclipse
proved California's ability
to manage large shifts

of solar power on and off
the grid, as 3,400 mega-
watts of PV-supplied
electricity was smoothly
replaced with generation
from hydropower and
gas plants through the
event's short duration.
Things went just as

well for other systems
falling under the edlipse's
trajectory, with many
grid operators losing less
solar generation than had
been predicted.

k

e

FUEL CELLS IMPROVE

In Japan, fuel cell systems
preducing both onsite
electricity and waste heat
for hot water have become
popular, and now are being
introduced in Europe. Kyoc—
era, in fact, has introduced
a solid oxide optionin the
3-5kW range, suitable for
institutional use. The unit,
delivers 52% generation
efficiency, and an overall
efficlency of 90% when
exhaust-heat recovery is
optimized.

Kyocera
www.kyocera.com
CIRCLE 304

42 | 1117 | NET ZERO BUILDINGS

INTEGRATED »

The electric-drive
absorption chiller at
the heart of OATI's
cooling systemis

fully supported by the
microturbine systerm,
which provides both
electrical power and
waste heat.

440

SYNERGISTIC »

OATI's natural gas microturbine generates both elec-
tricity to power building operations and heat, which
feeds an absorption chiller to keep both occupants and
server rooms cool and comfortable.

LITHIUM-ION BATTERIES RESPOND QUICKLY TO BALANCE
FLUCTUATIONS. FLOW BATTERIES HAVE A SLOWER RAMP
RATE, BUT CAN RUN FULLY CHARGED TO FULLY DISCHARGED.

Hard-working Showcase

When software company Open Access Technology
International (OATI) was planning its new data
center and office space in the Minneapolis suburh
of Bloomington, Minn., a microgrid became part

of the design early in the design process. OATIL
specializes in cloud-based software applications
that help utilities, independent system operators
and energy traders manage power distribution.

It made sense to develop their own miniature
distribution system to showcase how its GridMind
software can optimize multiple generation re-
sources to meet multiple demand requirements.

Most significantly, as one of the company's data
operations hubs, the building—dubbed the OATI
Microgrid Technology Center—had some pretty
specific performance targets, specifically a need
for constant, 24/7 cooling. According to David
Heim, the company's chief strategy officer, this
made a combined heat and power system a
natural, as the centerpiece for both power
generation and cooling. The 600-kW natural gas
Capstone microturbine supports both on-site
electricity demand and supplies waste heat for
the absorption chiller that keeps the company’s
servers running smoothly.

“Cogeneration, in general, with heat capture used
for cooling, is a great application where you have
aconstant cooling load,” Heim says. "Anywhere
you're looking at a constant, 24x7 cooling or heat-
ing need, or both."

Additional on-site generation resources include
a150-kW rooftop solar array, a 24-kW array

of roof-mounted vertical-axis wind turbines,
a1500-kW diesel backup generator and an
energy storage system combining both flow and
lithium-ion batteries. While it's unusual to see
multiple battery types in the same installation,
this pairing made sense for OATI's operations.

“We did an analysis of different technologies and
ended with the Ensync flow system and lithi-
um-ion," Heim says, noting how each added to
resiliency and power-quality goals. Lithium-ion
is especially good at responding quickly to help
balance instantaneous power fluctuations. Flow
batteries have a slower ramp period, but they're
designed to reliably be run fully charged to fully
discharged constantly.

www.nzbmagazine.com




This hybrid system, designed by engineers

with the Minneapolis-based engineering firm
Dunham, combines renewables, storage and
traditional diesel generation; it has the capacity to
carry the entire building load—and does so most
of the time, according to Heim. Coming up with
the right mix of generation resources to support
the data center, OATI's own staff needs, and the
demand of tenants now leasing the building's top
two floors, required significant modeling. Also
built into these calculations, says Heim,was a rec-
ognition that both building demand and on-site
resources could increase in time. OATI's opera-
tions are anticipated to grow into the currently
leased space, over time, and plans are already on
the boards to install additional solar panels over
an on-site stormwater detention pond to support
charging equipment for electric vehicles, which
could become an added resource in a sort of
vehicle-to-grid arrangement.

“PART OF OUR OBJECTIVES WAS TO BE ABLE TO USE IT AS
A SHOWCASE OF HOW A MICROGRID CAN INTERACT WITH,
AND SUPPORT, THE LOCAL UTILITY."

Despite adequate on-site generation, though,
Heim says the building was never intended to
operate entirely independent of the local grid for
an indefinite period. There are times when the
control software turns to imported power from
the local utility, Xcel Energy, just as there are
times when the building becomes a net exporter.
Adding utility pricing and other data into GridMind
calculations, and resulting system operations,
was another goal of the project.

“Part of our objectives was to be able to use it as
a showcase of how a microgrid can interact with,
and support, the local utility, as well," says Heim—
an especially timely capability, given the results
of this year's active storm season. "l expect this
conversation topic to take off like crazy, after all
the hurricanes we've had lately.”

Kimberly-Clark and An-
heuser Busch are among
the latest corporations
to fund utility-scale wind
farms to virtually offset
electricity used at manu-
facturing facilities across
the U.S. and around the
globe. The companies
both recently signed
large “virtual” power
purchase agreements
(VPPAs) that will add
hundreds of megawatts
of wind-generated elec-
tricity to the grid, though
it won't be supplying
either company's opera-
tions directly.

Kimberly-Clark has
signed up to purchase
the output from two new
wind farms, Santa Rita
Energy Center in Texas
and Rock Falls Wind in
Oklahoma (shown here),
for a total of 245 MW,
which the company says
will equal about a third
of its North American
manufacturing demand.

www.nzbmagazine.com
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Anheuser Busch's deal,
for 152.5 MW from
Oklahoma's new Thunder
Ranch project, represents
about half that facility's
total output. While

these VPPAs will bring
both companies closer
toward their respective
sustainability goals, the
contracts also could
represent a new income
stream.

Under a VPPA, a com-
pany agrees to buy a
wind farm's output at
acontracted rate from
the project developer.
The developer sells that
electricity into regional
power markets at the
market price — if that
price is higher than the
contracted rate, the
corporate buyer gains a
windfall. As a potential
downside, when market
prices fall below the con-
tract rate, the corporate
buyer is responsible for
the difference.

Real Power, with Virtual Delivery, Funding More Wind Development

4 ENERGY PRODUCTION AT ROCK FALLS WIND

Renewable energy produced will provide Kimberly-Clark
with power equal to a significant portion of the electricity
needs of its North American manufacturing operations.

< THE ECONOMICS
The project has creat-
ed more than 150 jobs
since start of con-
structionin July 2017
along with millions of
dollars injected into
the local economy.

POWER

LARGER BACKUP OPTION
Diesel generators remain

a go-to option for on-site
backup and prime-power
applications, but their
efficiency can depend on
how well output is matched
to facility demand. Kohler
Power addresses this issue
withits new KD Series of
industrial generators, fea-
turing company-designed
G-Drive engines. The gen-
erators can be specified at
any of six stand-by power
ratings, between 800 k\We
and 4000 k'We, providing
more efficient fuel con-
sumption at a broad range
of outputs.

Kohler Power
www kdseries.com
CIRCLE 303

BRINGING NEW SMARTS
Tigo's new TS4-R retrofit
system pairs a universal
mounting bracket that
snaps onto standard PV
panels with a choice of
three electronic covers,
each featuring upgraded
capabilities for monitoring,
safety and system opti-
mization. The three Duo
covers all work with any
inverter and any PV panel
that falls within stated
electrical specifications.

Tigo
www.tigoenergy.com
CIRCLE 302

NET ZEROBUILDINGS | 1117 | 43



POWER

IN THE NEWS

When a Microgrid
is the Only Grid

Though only 14 mi. off
the coast of one of the
nation's most congested
electricity markets, the
Massachusetts island of
Cuttyhunk has always
stood alone when it
comes toits power
supply. A new microgrid
has made electricity both
more reliable andless
expensive for theisland,
by tying new solar panels
and storage to existing
diesel generators. Output
from the 1020 new PV
panels now takes pre-
cedence over that from
the generator, thanks to
a Princeton Power Sys-
tems microgrid controller.
The 1.25MwH Samsung
lithium-ion battery sys-
tern then stepsin, with
the generators picking
up the slack as storage
depletes. During the first
summer, PV covered half
theisland's demand, and
that figure is expected to
rise to 80% in off-season
months. Annual diesel
consumption, however,

is expected to drop by
30,000 gallons.

MULTI-SOURCING »
Ameren’s multi-sourced
microgrid incorporates
a100kW wind turbine,
along with a 125kW solar
array and two 500k'W
generators. The equipment
Is co-located with the
utility’s Technology Appli-
cations Center, adjacent
to University of llinois
Champaign-Urbana.
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WITH SUFFICIENT GENERATION DIVERSITY, MICROGRIDS CAN
DISCONNECT FROM LOCAL UTILITY GRIDS DURING OUTAGES
TO KEEP THE BUILDINGS THEY SUPPORT UP AND RUNNING.

Utility-Scale Aspirations

While the OATI project covers a single building,
another ambitious effort considers microgrids at
a significantly more macro level. The Illineis utility
Ameren recently flipped the switch on a system
designed to support an entire distribution circuit.
It's installed at Ameren's Technology Applications
Center adjacent to the campus of the University
of llinois in Champaign. In addition to supporting
that facility's operation, the distribution circuit
also serves a mix of residential and commercial
customer s, along with a cell tower, for a total of
192 customer meters.

“They were looking for a way to support the grid of
the future," says Chris Evanich, microgrids director
for S&C Electric, the Chicago-based electrical
manufacturer that designed the system and
supplied switchgear, controllers, energy storage
equipment and management software. “They
could have done something at a service center just
for utility assets, but they have real customers out
there." Included in the the microgrid's generating
assets are a 125kW solar array, a100kW onsite
wind turbine and two 500kW natural gas gener-
ators. Additionally, a 250k'W /500 kdlowatt-hour
lithinm-ion battery system allows operators to
smoothly switch between the local resources and
grid-supplied power. Combined, the system totals
1.4 megawatts of production capacity.

ENERGY MANAGEMENT

The PureWave SMS 25 Storage Management System pro-
vides the controls critical to smoothly transition Ameren's
microgrid from utility-supplied power to onsite resources.
This capability is critical to ensuring reliable service to the
190 connected customer meters.

4 BACKUP GENERATION

Ameren's two 500kW natural gas generators provide

full backup for the MW distribution dircuit served by the
micirogrid, complementing the onsite solar array and wind
turbine.

www.nzbmagazine.com




GOING LARGE-SCALE
While more likely to be
used in utility-scale wind
farms than in distributed
applications, GE's new
4.8-158 onshore wind
turbine could make wind a
more appealing resource
inlow-to-medium wind
speed regions. The 4.8 MW
turbine features a 518-ft. GE

rotor diameter, whichis the WWW.Ee.com
largest inits class. CIRCLE 301

Its towers are tall enough
to result in blade tips
reaching up to 787 ft.
above the ground. At such
heights, the turbines can
better access higher wind
speeds to produce more
electricity and reduce
resulting energy costs.

Evanich says the storage, with its accompanying
control software, is a critical ingredient, especially
when dealing with a system at this scale, and with
this many customers depending on reliable elec-
tricity supplies. "All of the major capabilities come
from the energy storage system,” he says, noting
this equipment's importance to smooth switching
between power sources, both within the microg-
rid and with the larger distribution grid. “It's done
seamlessly. The voltage and frequency is all stabi-
lized by the energy storage system—it's really the
backbone of the system.”

Evanich makes clear that, although the microgrid
will be a test subject for Ameren's technology
center, the utility sees significant commercial
potential in the installation that far outweighs its
value as a research tool. The company has identi-
fied 15 different use cases for similar projects else-
where in its system. “Let's take a look at our most
important customers, let's take a look at where we
have system constraints," Evanich says, ticking

off multiple examples of distribution grid locations
where adding generation resources and redundan-
cy could improve operations. " They were capable
of demonstrating so many different benefits.”

www.nzbmagazine.com

bly-fed induction
generator—electrical

the machine head of

enable the reduction
of line losses.

A PERFORMANCE AND RELIABILITY

The wind turbine will set standards for annual energy pro-
duction and electricity generation costs, and feature wind
technology focused on performance and reliability.

4 LOSSREDUCTION
The entire DFIG—dou-

system is integrated in

the onshore turbine to

ALTHOUGH THE MICROGRID WILL BE

A TEST SUBJECT FOR AMEREN, THE
UTILITY SEES SIGNIFICANT COMMERCIAL
POTENTIAL THAT FAR OUTWEIGHS ITS
VALUE AS A RESEARCH TOOL.

Though it's been operational for less than a year,
the project already is attracting attention from
other U.S. and Canadian utilities. North Bay
Hydro, the utility serving the city of North Bay in
northern Ontario, has signed a deal for a similar
microgrid to power a community aquatic center
and ice rink, which will also enable those facilities
to operate as a community refuge if the utility
grid goes down. And Ameren is continuing to
explore additional opportunities throughout its
service territory.

“They're still at the stage where they're trying to
pick out other sites,” Evanich says. “What you'l
hear them say is they're extremely happy with
the microgrid—the phrase they use is, they're
trying to transform tomorrow with innovation.” [

POWER

IN THE NEWS

Reliability for Rent

Buying and maintaining
on-site backup genera-
tion can be an expensive,
but essential proposition
for small- to mid-size
commercial operations
that need to keep doors
open and refrigeration
equipment running at
night. Now some entre-
preneurs are borrowing
apage from solar-lease
pioneers and offering
generator-based reliabil-
ity as a monthly service,
while aggregating the
output from their distrib-
uted generators to par-
ticipate in local electricity
markets. One pioneer in
this plan, Houston-based
Enchanted Rock Energy,
now has its natural gas
generators installed at
more than 60 H-E-B su-
permarkets across Texas.
During Hurricane Harvey,
18 of those stores were
able to keep running
during and after flooding
struck the region late
this summer thanks to
those generators, along
with controls allowing
the stores to island their
operations from the local
distribution system.

OPERATIONAL

The grocers' fleet of stores
were able to stay opera-
tional post-Hurricane Har—
vey, thanks to its unusual
power agreement.
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understanding to legitimate adoption is slow and
frequently distorted by special interest cherry
picking data to sell product. The use of objective
information to gain new insight, however, creates
a deeper bench of participants, transforming pro-
fessionals from proxy representatives to process
experts. The future of design decision making
changes from what a team knows, to how teams
use process to capture information to know more
than they did before starting any design project.

More information is now available to do so; white
papers are an excellent source, and now widely
available, as are presentations and conference
proceedings, which can be parsed for use to
support design approaches with objective data.
Research that is presented and published for
peer review is always sounder than data points
presented by marketers. Further, when properly
vetted—usually by seeking corollary work with
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ighting Decision Making
Thanks to terrific Internet tools like SurveyMonkey and WordPress, there's no reason not to
democratize lighting design to include a project’s future occupants directly into the design process.
This way real feedback supersedes assumption of what people want or need.
he explosion of available information is similar conclusions—the level of knowledge
changing the face of design, and lighting is throughout the design team and end custom-
no different. Conventional lighting design er is elevated.
decision-making has relied heavily on
the preferences of design teams, tempered by But there's a way to go even further: collect
regulatory requirements and customer influ- user information through open survey por-
ence. Prior to the Internet, free data access, and tals, such as SurveyMonkey, as an opportu-
open networking, information used in decision nity to include occupants into the process.
making came from seasoned subject experts, be How? Publish a brief of a design concept
they architects, daylighting specialists, lighting with alternative renderings to choose from
designers or electrical engineers, who brought on a closed blog using a service such as
their knowledge to the table in charette-style WordPress. Within it, embed links to survey
discussions. End users, historically, have been questions to elicit input which puts those who
represented by proxy of subject experts, as will live in the end-result inside the process.
are financial management interests. Scientists, Alternatively, present concepts for input via
specifically those focused on the effect light has online meetings—or simply use Dropbox to
on human well-being, unfortunately, are rep- download a presentation users can view at
resented only through variable interpretations, their convenience. These tools allow design-
composited opinion and marketing influencers. ers to move from assuming what a group
Because of this, the pace of movement from new might think to receiving real-time feedbaclk. i a8y
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The most interesting AlA-approved
TI1C|/\ THE CONTINUING ARCHITECT courses on the internet are streaming video

Here are some of the latest
courses available free on
TheContinuingArchitect.com

TOp in full HD video.
Daylighting
i 4y Iy Emerging Top Daylighting Strategies
; : i = In this course you will learn about the challenges within
provides the right light qualities at current daylight applications as the course focuses
/ the rnaht time of day regardless of: on best application practices, utilizing technological

advancements with monument/architectural skylights,

! m ’ ﬁ m - u unit skylights and tubular daylighting devices.
——"’—/L-_.
e — VELUX:

Aspen Art Museum: Design and Construction The Noise Around Acoustics Surface Applied Moisture Vapor Barriers

of the Wood Roof Structure In this course we'll explore the changing world of Participants will receive a brief explanation of the

This case study presentation will describe the design acoustics. Growing evidence shows that adequate purpose of moisture vapor barriers and a description
and construction of the wood structure, including paths acoustics can have positive, rippling effects on of the various types, followed by an in-depth discussion
explored but not chosen for the final design. occupants. of surface applied moisture vapor barriers.

£ WoodWorks MDC MAXXON

To view these high-guality
courses and browse the full
catalog, visit us today at
TheContinuingArchitect.com.
Courses play on all desktop

NFPA 285: Assembly Test of Exterior Walls Suspended Wood Ceilings: Design to Delivery and mabile devices. Enroll
With Combustible Components This course covers the benefits of suspended wood ceilings; i ek cotireae fér Fro
This course explains NFPA 285 testing of building enve- materials including wood options such as veneers, solid or ’
lopes and materials, describes when testing is required reclaimed wood, sustainability attributes and performance. TheContinuingArchitect.com

and enumerates considerations necessary for compliance.
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Presenting information is often a challenge in
communicating to shareholders. In this regard,
graphics are more effective than numeric tables
or text. Most importantly, representing data ac-
curately requires understanding of what informa-
tion is significant, and which is not. Sample sizes
can skew the results, making such charts not
helpful in making decisions. In general, compar-
ing subjective information with objective targets
produces the most meaningful insight. Balancing

subjective preference with costs involved is on

r further discussion, as well as decision

making. A similar approach could be taken in the
evaluation of daylight treatments, and human

factors issues.

SPOT DRIVER

FlexC SC ADVANCED
constant current drivers
are available in 5 wattages,
each with a choice of five
output currents ranging
from 350 mA to 1400 mA.
Thus, the new drivers are
suitable for all standard
currents in spotlights and
downlights. The output
currents can be selected
by inserting a color-coded
plug.
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GLARE FREE »
Parscan spotlights
with oval flood light
distribution are used
for steady, glare-free

illumination of desk
surfaces.

DISCREET »

ERCO track lighting
was integrated into
the ceiling structure
sothat it appears
as a supplementary
element.

DATAPOINT

1
, Possibility for design optimizations Optimai solutions
i .
' Y
> ° ot
=)
—_ L]
=
=
s Inappropriate solutions Possibility for energy optimizations
! °
H L ]

PREFERENCE SCORE -

Preference vs. Efficiency

Placing the target of 0.4 W/ sq. ft. and preference of 5/10 at the center reveals sam-
ples that fell into the upper left quad produced higher efficiency, but lower preference,
leaving room for improvement. Samples in the lower right were preferred, but were
more inefficdent.

S —

CASE STUDY

CANDALEPAS ASSOCS.
Sydney, Australia

One of the lighting
design challenges of this
architect's office was
addressing the distinc-
tively different amounts
of daylight inindividual
areas, which required a
balance of natural and
artificial light. Following
the directive that lighting
should be installed only
where it was needed,
ERCO developeda
concept, which was
essentially implemented
with three luminaire
families: in the basement
8W Starpoint downlights
with wide flood lenses
provide a bright, friendly
atmosphere; in the en-
trance area and offices.
dimmable spotlights
from the Parscan and
Pantrac luminaire families
were placed with a vari-
ety of wattages and light
distributions. In meeting
areas are 24W Parscan
wallwashers.

www.nzbmagazine.com



CASE STUDY

RIDGEDALE MALL
Minnetonka, Minn.

At forefront of the Dark
Sky discussion, the city
has taken a disciplined
approach to outdoor
lighting. When General
Growth Properties set
out to redevelop the
facades at the mall, it
stipulated new lighting
would feature a high BUG
rating (backlight/up-

Dark Sky. KicK fixtures
from Architecture Area
Lighting provided the
performance and aes-
thetics necessary; at 103
lumens per watt, General
Growth Properties also
receives the sustainable
energy-saving benefits
associated with LED
technology.

LIGHTING

DARK SKY COMPLIANT »
AAL's KicK was the first

full cutoff optic fixture to
feature an upward angle

light/glare) and address with zero uplight.

4 Theuse of renderings
Is not limited to providing
a window into a design
result; they offer an excel-
lent opportunity to solicit
feedback or start discus-
sions. Lighting software
produces photorealistic
output that is easily ma-
nipulated to show several
lighting approaches for
direct comparison.

Bringing end users into a design process through
use of renderings with numerous lighting and
daylighting conditions can be used to gather
preference information. Rather than this being
completed in a typical blind "survey," inclusion
of two or more individuals to view the examples
together may open discussion that leads to fresh
discovery. The renderings above are a simple
example of the power of rendering in presenting
lighting concepts that can easily be used to solicit
input or make decisions.

Collection of information, whether from author-
ities, research papers or end-user and customer
interaction, is an expanding area of design exper-
tise. Every project is a unique, complex, custom
conglomeration of ideas, products, capital re-
sources, time and individual human participants.

Daylighting systems produced with Azon structural thermal barrier
technologies—the MLP" or Dual Cavity—for aluminum windows
and curtain wall, along with high performance glazing components
for insulating glass, will yield a fenestration system capable of
upholding the highest efficiency and sustainability standards.

Over the time a design is developed, it is inevita-
ble changes will occur that cause reconsideration

of previous decisions. Reviewing the process and
conclusions of prior decisions is the first step in
defining what changes need to be made. In many
cases, proposed changes are the product of a
"miss"-information, that when reviewed against
information used, eliminates the need for further
action, reducing wasted time and effort. E

Contact us to learn about the
role of Azon thermal barriers in
energy conservation.

1-800-788-5942 | www.azonintl.com [
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ANOTHER PERSON'’S DARK SPACE
IS OUR BLANK CANVAS.

AN |ALD PROFESSIONAL LIGHTING DESIGNER SEES

THE POSSIBILITIES IN EVERY ENVIRONMENT.
LEARN HOW AN IALD LIGHTING DESIGNER CAN TURN YOUR VISION INTO REALITY.
VISIT IALD.ORG AND CLICK ON "FIND A LIGHTING DESIGNER" TO REFINE YOUR SEARCH.
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The Wind Farm Debate Continues

Wind power in lllinois
provides approxi-
mately 6% of the state’s
electrical power. Yet,

it seems all of these
benefits are not enough
to console localland-
owners that have tolive
near these towers.
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Following in the
footsteps of Frederick
Law Olmstead, I try,
every day, to immerse
myself into green
spaces. Considered the
“father" of American
landscape architec-
ture, and known for
his critical thinking in
urban planning and
design, Olmstead—

of Central Park fame—
encouraged the full
utilization of the
naturally occurring
features of a given
space. To Olmstead, a
park is a necessity of
everyday urban life,
and subjecting oneself
to it—once a day, at
the very least, he
believed—is essential
to a healthier life.

My commute, about an
hour west of Chi-
cago, provides ample
opportunity to experi-
ence green space in
abundance. Lately,
however, my view

has been somewhat
marred by a grow-

ing number of "No
Wind Turbine" signs
spattered across the
countryside.

To me, it seems to be
acase of trading one
farm for another, but
others, especially
those who have
moved from the city
to a more peaceful,
rural setting, don't
want their pastoral
visions marred either;
the construction of
wind towers might
potentially interfere
with this dream of a
“guieter" life. Beyond
aesthetics and noise,
there is much concern
regarding depreciat-
ing home values from
residents situated near
wind towers.

However, arecent
study released by the
Lawrence Berkeley
National Laboratory
found little evidence
that wind farms
depress home values.
“Neither the view of
the wind facilities nor
the distance of the
home to those facili-
ties is found to have
any consistent, mea-
surable and statisti-
cally significant effect
on home sales prices,”
the study concludes.
Further, the produc-
tivity numbers can't
be denied.

A study, “Economic
Impact-Ilineis Wind
Energy Development,”
conducted by the
Center for Renewable
Energy at [llinois State
University, states that
as of April 2016, the
Land of Lincoln ranked
5thinthe US.in
overall installed wind
capacity, and 14th in
potential capacity. [lli-
nois currently has 46
wind projects online,
which will account for
3,842.15 MW of wind
generating capacity.
In fact, the 25 largest
wind farms in [llinois:
[> Create approxi-
mately 20,173 full-time
equivalent jobs during
construction periods
[> Support approxi-
mately 869 permanent
jobs in rural llinois

[> Support local econ-
omies by generating
$30.4 million in annual
property taxes

[> Generate 513.86 mil-
lion annually in extra
income for lllinois
landowners who lease
their land to the wind
farm developer

[> Will generate a total
economic benefit of
56.4 billion over the
life of the projects.

Ilineis is pushing

for more renewable
power. The Future
Energy Jobs Act has
essentially removed
wind energy require-
ments, and the legisla-
tion could generate
$2.2billion from new
wind construction. The
Future Energy Jobs Act
will strengthen and
expand the Renew-
able Portfolio Standard
to ensure predictable
funding for renewable
development, provid-
ing S180 million per
year—growing to S220
million per year.

These numbers are
true. If only Olmstead
could weigh in on the
need to balance green
space with the need
for green power. [E]

John Mesenbrink
Contributing Editor

jmesenbrink@chmedia.us.com

WIND CAPACITY

lllinois ranks 5thin the U.5.
in overall wind capac-

ity, and 14thininstalled
capacity. Nationally, if wind
energy continues to grow
to be 35% by 2050, says
the ISU report, we can
expect that there willbe a
2% savings in electric rates
for consumers, and a 3%
savings in power systems
costs. Pollution and water
use will continue to fall, and
600,000 jobs will be sup-
ported across the nation.
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Let Fujitsu get you up to par with a wide range of technology options
designed to put comfort where you want it, when you want it.

= Heating and cooling solutions for every application, old or new, from single rooms to entire homes or buildings

« Full offering of innovative solutions including ductless mini-splits, VRF systems, central air conditioners,
heat pumps and gas furnaces

» Wide choice of system sizes ranging from 9,000 to 288,000 BTU/h

» Compact, energy-efficient systems equipped with today’s latest technology

O
FUJITSU

FujitsuGeneral.com
Over 40 Years of Heating and Cooling Solutions INFINITE COMFORT
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