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CHAPTER MEETING RECAP

MARCH:

This month’s meeting will be held at the Idaho Power Building, and will be a presentation by
John Gunnerson who is the Geothermal Program Coordinator for the city of Boise. John will
be presenting on the Boise municipal geothermal system.

Officers

President—Dennis Fox
dfox@datasitecolo.com

President-Elect—Brad Acker

backer@uidaho.edu When:

Wednesday, March 12, 2014
11:45am to 1:00pm MST

Secretary—Casey Huffaker
chuffaker@siglers.com

Treasurer —Rick Goeres
rickg@musgrovepa.com Where:
Idaho Power Building

Past-President —Randy Reed 1221 West Idaho St. Boise, ID 83702

randy@norbryhn.com
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Board of Governors Please RSVP at: el
David Kirkham . N
david@bstex.com www.idahoashrae.com
Carl Marcum
carl@ymcinc.com FEBRUARY:

Our February meeting was held on February 12th at the Idaho Power building, which featured
Jim Hudson a Certified Flight Instructor at the T-Craft Aero Club in Nampa, ID. Jim gave a
presentation on how to get a pilot’s license. His talk included information on ground school,
sport pilot, private pilot ratings, written and oral examinations, and back country strip opera-
tions.

Daniel Russell
danr@engineeringinc.com

Spencer Shepard
spencers@ctagroup.com

Those interested in a discovery flight can go to the website below to find information on a
2 hour introductory flight lesson with an FAA certified instructor.

Dale Stredder
dale@eciboise.com
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Chair Positions www.t-craft.org/learning_to_fly.htm

Technology Transfer —Russell Pratt
russell.pratt@cshqa.com

JANUARY:

Our January chapter meeting was held on January 8th and was a presentation and tour of the
new CSHQA office building. 2B as it is called, is pursuing LEED Platinum, and Green Globes
certification. It is the first building in the Treasure Valley to use radiant slab cooling and heating.

Membership—Katie Leichliter
kleichliter@uidaho.edu

Student Activities—Shane Bird
sbird@techairprod.com

Newsletter—Chris Dyke
chrisd@atsinw.com

ASHRAE, founded in 1894, is an
international organization of some INSIDE THIS ISSUE:
50,000 persons. ASHRAE fulfills its
mission of advancing heating, ven- PAST PROGRAMS l
tllatl_on, air condltlonlnq and refrig- HISTORY LESSON 5
eration to serve humanity and pro-
mote a sustainable world through NATIONAL CHAPTER. NEWS 31

research, standards writing, pub-

lishing and continuing education. ADVERTISEMENTS 1l

Historian—Steve Hardy
steven.hardy@cshqa.com

Resource Promotion—Mike Jones
mikejones@seedidaho.com

Publicity—Brent Robertson
brent@robertsonsllc.com

Webmaster—Randy Reed
randy@norbryhn.com
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HISTORY LESSON

March

Five Years Ago
The chapter president was Jeff Fulcher. The meeting was held on March 13, 2009. The program and location
of the meeting are unknown.

Ten Years Ago

The chapter president was Matthew May. The meeting was held on March 12, 2004, at the Red Lion River-
side. James Schroeder, Micron, gave a presentation on practical clean room design from a Micron perspec-
tive including filtration, construction, temperature and humidity control, and sound and vibration control.

Fifteen Years Ago

The chapter president was Brent Robertson. The meeting was held on March 12, 1999, at the Doubletree
Riverside. This was a combined meeting with AIA. The program was on combining efforts to increase
awareness of HVAC on new building construction and increasing quality of buildings produced.

Twenty Years Ago

The chapter president was Roger Albers. The meeting was held on March |1, 1994, at Edwards Restaurant.
Darrell Fugate, Director of Engineering at St. Alphonsus, gave a presentation on advantages and disadvantages
of a 2-stage evaporative cooling system that has been in operation at the hospital for about a year.
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NEWS FROM THE HOME OFFICE

World Had 4th Warmest January as
Eastern US Froze—ABC News

The globe cozied up to the fourth warmest January on
record this year, essentially leaving just the eastern half
of the United States out in the cold.

And the northern and eastern United States can expect
another blast of cold weather next week.

The National Oceanic and Atmospheric Administration
reported Thursday that Earth was 1.17 degrees warmer
in January than the 20th century average. Since rec-
ords began in 1880, only 2002, 2003 and 2007 started
off warmer than this year.

Almost all of Africa, South America and Australia and
most of Asia and Europe were considerably warmer
than normal. China and France had their second warm-
est Januaries. Land in the entire Southern Hemisphere
was hottest for January on record.

While more than half of America shivered last month, it
was one of the few populated spots on Earth cooler
than normal. The opposite happened in 2012, when the
United States had its warmest year ever and the globe
was only the eleventh hottest on record.

Looking ahead, forecasters are seeing a large area of
temperatures much below normal starting midweek in
the upper Midwest and then plunging south. But it won't
be quite as frigid as the deep freeze of early January
that came from the polar vortex, said meteorologist Dan
Collins of NOAA's Climate Prediction Center.

January 2014 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA
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The polar vortex is a high-altitude wind pattern that nor-
mally keeps Arctic air bottled up in northern Canada
and around the North Pole. In January, a big chunk
broke off and allowed that ultra-chilly air to meander

south. That's likely to happen again next week, Collins
said.

The national forecast for March through May predicts
no drought relief in the West and cooler than normal
temperatures in the upper Midwest. Warmer tempera-
tures in the Southwest in March are expected to spread
across the entire South in April and May.

A Huge Solar Plant Opens, Facing
Doubts About Its Future—Energy and
Environment

NIPTON, Calif. — The Ivanpah solar power plant
stretches over more than five square miles of the Moja-
ve Desert. Almost 350,000 mirrors the size of garage
doors tilt toward the sun with an ability to energize
140,000 homes. The plant, which took almost four
years and thousands of workers assembling millions of
parts to complete, officially opened on Thursday, the
first electric generator of its kind. It could also be the
last.

Since the project began, the price of rival technologies
has plummeted, incentives have begun to disappear
and the appetite among investors for mammoth solar
farms has waned. Although several large, new projects
have been coming online in recent months — many in
the last quarter of 2013 — experts say fewer are begin-
ning construction and not all of those under develop-
ment will be completed.

‘I don’t think that we’re going to see large-scale solar
thermal plants popping up, five at a time, every year in
the U.S. in the long-term — it’s just not the way it’s go-
ing to work,” said Matthew Feinstein, a senior analyst at
Lux Research.

“Companies that are supplying these systems have
questionable futures. There’s other prospects for re-
newables and for solar that look a lot better than this
particular solution,” he said, including rooftop solar sys-
tems that are being installed one by one on businesses
and homes.

Executives involved in lvanpah — a venture among
BrightSource Energy, NRG Energy and Google — say
that once the facility proves that the technology can
work, it will become easier to finance others, especially
as repetition brings the cost down.

When BrightSource and other companies asked NRG
to invest in a second thermal project, said David Crane,
NRG'’s chief, he responded: “We’ve got $300 million
invested in lvanpah — let me see that work for a few
months and then we’ll decide whether we want to be
involved in more.”

At the same time, BrightSource has shifted its focus,
pursuing markets overseas like China, South Africa and
the Middle East and designing smaller plants involving
one tower rather than Ivanpah'’s three.



Addressing a tent full of officials and industry execu-
tives, including those from the construction giant
Bechtel, the engineering and building contractor on the
project, David Ramm, BrightSource’s chief executive,
acknowledged the risk at the dedication ceremony
about 50 miles south of Las Vegas.

“We will have failed as a company if the last project we
built was at lvanpah,” he said. “The challenge for
BrightSource going forward, and hopefully some of the
partners who worked with us here, is to enable this
technology commercially and in multiple locations
around the world.”

It is a daunting challenge. The Ivanpah project was con-
ceived in the early days of the Obama administration,
when dreams of creating a thriving renewable energy
industry were backed by the federal government’s fi-
nancial support. Ivanpah received a $1.6 billion federal
loan guarantee, without which it would not have gone
forward, the developers said.

Ernest Moniz, the energy secretary, toured a tower and
said the plant was an example of how the loan program
— which set off a political maelstrom after the promi-
nent failure of one of its borrowers, the solar panel mak-
er Solyndra — was supposed to work.

“Our job is to kick-start the demonstration of these dif-
ferent technologies to have them available to the private
sector,” he told reporters, standing on a tower platform,
soaring above a dry lake bed, two huge boilers atop the
other towers glowing in the distance like something out
of a clean-tech version of “The Lord of the Rings.”

But he acknowledged that solar thermal technology only
worked at large scale and in certain locations.

The loan program that financed lvanpah has now end-
ed, and the underlying economics shifted during its con-
struction as the price of conventional solar panels
dropped. It's a familiar story in government-sponsored
energy projects, going back to efforts to make gasoline
from coal in the late 1970s, which were doomed by the
retreat of oil prices.

And as federal support has waned, so, too, has demand
for similar large-scale projects. What’'s more, an im-
portant tax credit worth 30 percent of the cost is set to
decline after 2016.

“There have been some big changes in both the market
and policy dynamics since we made our investment
that, | think, on balance, are not terribly positive for
BrightSource,” said Dan Reicher, executive director of
the Steyer-Taylor Center for Energy Policy and Finance
at Stanford. Mr. Reicher oversaw an early investment in
BrightSource in 2008 when he was director of climate
and energy initiatives at Google. (The company went on
to invest $168 million in lvanpah.)

“Clean tech investing is way off,” he said.

Still, experts say, BrightSource’s solar thermal technolo-
gy — which focuses sunlight from mirrors onto 2,200-

ton boilers 339 feet in the air to make steam that drives
turbines to produce electricity — may have an ad-
vantage over conventional panels, which convert sun-
light directly into electricity.

The increase in renewable sources of energy, which
produce intermittently, coming into the grid, has also
increased the need for other services crucial to reliable
operation, services that solar thermal plants could pro-
vide. Those needs include the ability to start and stop
quickly, at any season or hour, when human operators
give the order.

Utilities pay power plants for some of those jobs, and
some conventional generating stations earn a signifi-
cant income, in addition to what they receive for produc-
ing energy. Around the country, coal plants — of which
there are fewer and fewer — were well suited to that
work. And government regulators can simply require
utilities operating on the grid to show that they have the
ability to accomplish some of those jobs, which industry
executives call “ancillary services.”

“In the future, there will be money to be made from
technologies and systems that contribute to integrating
and balancing renewables on the grid,” said Samuel
Thernstrom, the executive director of the Energy Inno-
vation Reform Project, a nonprofit in Washington that
evaluates electricity policy. “That’s going to be an in-
creasing issue as the percentage of renewables on the
grid increases.”

Ivanpah could stabilize voltage but has little storage,
though it does have natural gas backup. At the dedica-
tion, Mr. Ramm said that in the future, BrightSource’s
boilers would use molten salt to store the heat longer.
Last year, Arizona Public Service opened a solar ther-
mal plant, Solana, that lets customers brew their morn-
ing coffee with the previous afternoon’s sunshine.

At the California Independent System Operator, the
company that manages the grid on a moment-to-
moment basis, Stephen Berberich, the president and
chief executive, said that “on an apples-to-apples basis,
it is more expensive than photovoltaic, but it has a heck
of a lot more capabilities than photovoltaic does.”

Another expert, Ron Binz, an energy consultant based
in Denver and the former chairman of the Colorado
public service commission, said that storage would in-
deed be needed as intermittent renewables grew. But
solar thermal plants were not the only way to meet that
need, he said, and a competition would follow. “You
can’t look at any element of this without looking at all
the others,” he said.

As for the federal loan guarantee program, the govern-
ment has already changed its approach, looking to em-
phasize a range of cleaner technologies, especially in
fossil fuels and nuclear power.

To that end, Mr. Moniz encouraged the crowd of indus-
try executives to pursue new projects that would qualify



for the loan guarantees. “Bring them on,” he said.
“We’re ready.”

ASHRAE/IES Energy Standard Gains 30
Percent Savings Over 2004 Standard

ATLANTA — The requirements of the 2013 revision of
an energy standard recently published by ASHRAE and
IES will result in buildings that could achieve six to eight
percent more efficiency than buildings built to the 2010
standard.

Published in October 2013, ANSI/ASHRAE/IES Stand-
ard 90.1-2013, Energy Standard for Buildings Except
Low-Rise Residential Buildings, provides minimum re-
quirements for the energy-efficient design of buildings
except low-rise residential buildings.

Pacific Northwest National Laboratories (PNNL), in sup-
port of the Department of Energy’s Building Energy
Codes Program, conducted the energy savings analysis
on 110 addenda included in the standard.

PNNL’s analysis shows that the site and energy cost
savings are 37.7 percent and 37.8 percent, respective-
ly, by using the 2004 standard as baseline for the regu-
lated loads only. For the whole building energy con-
sumptions, national aggregated site energy savings
a-re 29.5 percent and energy cost savings are 29.0 per-
cent.

On a nationally aggregated level, building-type energy
savings range from 19.3 percent to 51.9 percent and
energy-cost savings from 18.6 to 50.6 percent. These
figures include energy use and cost from the whole
building energy consumptions including plug and pro-
cess loads.

“*“ASHRAE is committed to continually improving build-
ing energy performance, so we are pleased with this
confirmation that the 2013 standard achieves significant
energy savings over its predecessor,” William Bahn-
fleth, ASHRAE president, said. “As we approach the
40th anniversary of the publication of the standard,
these new savings underscore Standard 90.1’s key role
in promoting energy efficiency in buildings in the United
States by establishing successively more stringent — but
cost effective — minimum requirements and we look for-
ward to further advances in future revisions.”

"The llluminating Engineering Society of North America
(IES) has provided technical support on lighting related
requirements in each iteration of the standard since
1975,” Rita Harrold, director of technology, said. “IES
continued that role in developing the energy efficiency
provisions in the 2013 standard through modified LPDs
and additional daylighting and controls strategies. The
challenge to achieve higher energy efficiencies increas-
es with each version of the standard and begins anew
as we address targets for the 2016 edition.”

Extensive analysis work was performed by a team from
Pacific Northwest National Laboratories. Sixteen differ-
ent building prototypes were modeled in 17 different
climate locations for a total of 272 building types and
climate zone combinations.

The energy reduction was achieved through 33 adden-
da related to major changes to requirements regarding
building envelope, lighting, mechanical and the energy
cost budget. The most significant changes are:

e Building Envelope. Opaque elements and fenestra-
tion requirements have been revised to increase
stringency while maintaining a reasonable level of
cost-effectiveness. Opaque and fenestration assem-
blies in Tables 5.5-1 through 5.5-8 are revised in
most climates. These changes include:

e Criteria requiring double glazed fenestration in
many climates

e Minimum visible transmittance/solar heat gain coef-
ficient (VT/SHGC) ratio to enable good daylighting
with minimum solar gain, while not restricting triple-
and quadruple-glazing.

e Simplification of the skylighting criteria.

e Lighting: These changes include improvements to
daylighting and daylighting controls, space-by-
space lighting power density limits, thresholds for
toplighting and revised controls requirements and
format.

e Mechanical: Equipment efficiencies are increased
for heat pumps, packaged terminal air conditioners,
single package vertical heat pumps, air conditioners
and evaporative condensers. Also, fan efficiency
requirements are introduced for the first time. Addi-
tional provisions address commercial refrigeration
equipment, improved controls on heat rejection and
boiler equipment, requirements for expanded use of
energy recovery, small motor efficiencies and fan
power control and credits. Control revision require-
ments have been added to the standard such as
direct digital controls in many applications.

Another important change for the 2013 standard is
the first alternate compliance path in Chapter 6.
Section 6.6 was added to the 2010 edition to pro-
vide a location for alternate methods of compliance
with the standard. The first such alternate path has
been developed for computer room systems and
was formulated with the assistance of ASHRAE
technical committee 9.9, Mission Critical Facilities,
Data Centers, Technology Spaces and Electronic
Equipment. This path uses the Power Usage Effec-
tiveness (PUE) metric established by the datacom
industry. This alternate efficiency path format pro-
vides a framework that could be considered for oth-



er energy using facets of buildings not easily cov-
ered in the prescriptive provisions of the standard.

The standard is written in mandatory code language
and offers code bodies the opportunity to make a signif-
icant improvement in the energy efficiency of new build-
ings, additions and major renovations.

Conference Program Announced For
ASHRAE’s High Performance Buildings
Conference

ATLANTA - From changing occupant energy use to
exploring radical innovations in buildings, ASHRAE’s
third High Performance Buildings Conference highlights
innovation; proven methods for improving building oper-
ation resulting in deep energy efficiency and indoor en-
vironmental quality; measured performance; and HPB
case studies demonstrating new technologies.

The High Performance Buildings Conference takes
place April 7-8, 2014, Hyatt Fisherman’s Wharf, San
Francisco, Calif. Building upon the 2012 High Perfor-
mance Buildings Conference and 2009 Net-Zero Ener-
gy Conference, the Conference seeks to advance the
industry’s efforts to accomplish a true high-performance
built environment.

To register or for more information vis-
it www.hpbmagazine.org/hpb2014.

“The conference aims to help decision makers in the
building community learn about the benefits of innova-
tive solutions and energy-efficient design and opera-
tion,” Kent Peterson, conference chair, said. “Through a
comprehensive range of sessions, the conference will
provide the building community with design and opera-
tional guidance to improve building performance.”

New subject areas include water efficiency, building oc-
cupant behavior, new building technologies, indoor en-
vironmental quality and an increased emphasis on light-
ing/daylighting and the building envelope.

In addition, the conference features several invited

speakers and keynote speakers. Keynote speakers in-
clude:

e Peter Rumsey, Rumsey Engineers, Inc., presents
“The Process of Radical Innovation in Buildings”

e Jerry Yudelson, author of “The World's Greenest
Buildings: Promise vs. Performance in Sustainable
Design,” leads an interactive session on “Design
with the End in Mind”

e Gail Brager, associate director, Center for the Built
Environment at the University of California — Berke-

ley.
Sessions include:

e HPB Case Studies and Lessons Learned

e Market Valuation for Green

e The Next "Greenest" Building: An Interactive Ses-
sion

e Measuring Up Building Performance

e Benchmarking and Retrocommissioning: Driving
Existing Building Performance

e Operating for High Performance

e Beyond the Energy Model: From Precision Control
to Connect Communities

A poster session on “Measured Performance” and
“‘Modeled Performance” featuring project case studies
will be is presented. Poster proposals are being ac-
cepted through Feb. 21. Submit online

at www.hpbmagazine.org/hpb2014.

The conference is being presented by ASHRAE’s High
Performing Buildings magazine, the industry’s premier
source for measured performance of practices and
technologies to promote better buildings.

UN Climate Body Accepts GWP of
R1234yf Refrigerant is ‘Lower Than CO2’

The UN’s Intergovernmental Panel on Climate
Change has confirmed that the automotive HFO re-
frigerant R1234yf has a GWP of less than 1.0, mak-
ing it lower than CO2

The UN’s Intergovernmental Panel on Climate Change
has confirmed that the automotive HFO refrigerant
R1234yf has a GWP of less than 1.0, making it lower
than CO2.

“The IPCC report confirms that HFO-1234yf has a lower
global warming potential than carbon dioxide,” said Ken
Gayer, vice president and general manager of Honey-
well Fluorine Products.

IPCC has accepted the findings of an independent,
peer-reviewed paper, published last year and reported
by RAC. The paper in volume 51 of Reviews of Geo-
physics was the first to calculate the GWPs of all fluoro-
carbon-based refrigerants using all available atmos-
pheric data, taking into account local atmospheric pat-
terns.

The study found R1234yf to have a GWP of less than 1.
CO2 is considered the baseline with a GWP equal to 1.
Earlier studies had calculated the GWP for R1234yf at
4.

Nearly half a million cars are now reported to be on the
road today using R1234yf, and by the end of 2014, the
number of vehicles is expected to exceed 2 million.

ASHRAE Joins Effort to Promote Better
Prepared Workforce
ATLANTA — ASHRAE has accepted an invitation from

the U.S. Department of Energy (DOE) to join an effort
that will improve building performance through a better
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prepared workforce. The goal is to advance the skill sets
of engineers and other professionals involved in building
design, operation and commissioning.

Under DOE leadership, a Board of Advisors has been
created for the Commercial Workforce Credentialing
Council (CWCC). This Board will be led by the National
Institute of Building Sciences (NIBS) with the participa-
tion of ASHRAE and other credentialing and profession-
al development organizations. They will work to estab-
lish a set of voluntary national guidelines to improve the
quality and consistency of commercial building work-
force credentials.

The Better Buildings Workforce Guidelines will reduce
the confusion and uncertainty around workforce creden-
tialing; lower costs; and support better credentials, bet-
ter workers and better buildings. The Guidelines will set
an industry-validated Job Task Analysis (JTA) for each
job title, as well as certification schemes (blueprints) and
learning objectives for training programs.

Initially the Guidelines will address commercial building

workforce training and certification programs for five key
energy-related jobs: energy auditor, commissioning pro-
fessional, building/operations professional, facility man-

ager and energy manager.

Three of ASHRAE'’s certification programs are part of
this initial development:

e Commissioning Process Management Professional
e Building Energy Assessment Professional

e Operations & Performance Management Profession-
al

Once implemented, industry certification programs must
then receive accreditation from the American National
Standards Institute (ANSI) in order to be recognized by
DOE as meeting voluntary guidelines for the Better
Buildings Workforce. This accreditation provides inde-
pendent verification that the certifications are devel-
oped, maintained and administered according to the
highest standards of the testing industry. ASHRAE has
already begun the process of seeking ANSI accredita-
tion in anticipation of this requirement.

“‘ASHRAE’s involvement in this process is very im-
portant,” William “Bill” Bahnfleth, ASHRAE president,
said. “Participating in the development of the Guidelines
gives us a voice in how the workforce of our industry will
be developed. These Guidelines will ensure that quality
services are provided by professionals with recognized
certifications to increase consumer confidence in the
service provided and ultimately to ensure the quality of
our future building stock.”

ASHRAE representatives recently attended an initial
workshop to bring together industry stakeholders; ex-
plain the purpose of the newly created CWCC; discuss
high-level questions; and provide input into the composi-
tion of the subject matter expert committees.

ASHRAE Seeking Comments on Pur-
posed Data Center Energy Standard

ATLANTA—High plug loads and rapidly advancing IT
technology make data center applications significantly
different from their commercial building counterparts. A
purposed standard from ASHRAE that specifically ad-
dresses the unique energy requirements of data centers
is open for advisory public review.

Standard 90.4P, Energy Standard for Data Centers and
Telecommunications Buildings, is being developed in
response to requests to recognize the energy perfor-
mance profiles unique to data centers; previously, data
centers were included in in ANSI/ASHRAE/IES Stand-
ard 90.1-2013, Energy Standard for Buildings Except
Low-Rise Residential Buildings. Standard 90.4P will fea-
ture a performance based approach that is more flexible
and accommodating of innovative changes which rapid-
ly occur in the data center design, construction and op-
erations, according to chair Ron Jarnagin.

Standard 90.4P is open for advisory public review from
Nov. 15-Dec. 30, 2013. For more information, visit
www.ashrae.org/publicreviews.

“The explicit needs of data centers drive a fundamental-
ly different approach to regulating minimum efficiency
requirements for the electrical and mechanical systems
that support the plug loads,” Jarnagin said. “By using an
approach that requires compliance to a “system” level of
performance, designers and end-users can utilize vari-
ous trade-offs in their optimization strategies depending
on their company specific business models.”

Also, current industry modeling tools do not possess all
the necessary mathematical models to accurately and
appropriately model data center HYAC and power de-
sign. As a result, demonstrating compliance to the 90.1
Chapter 11 or energy cost budget approaches is not al-
ways a practical option. Instead, Standard 90.4P pro-
poses to utilize a performance compliance path known
as the Power Utilization Efficiency (PUE) developed by
The Green Grid®.

Although there is proposed research for the develop-
ment of mathematical methods and associated software
tools to assist data center designers down the

road; compliance with 90.4P is intended to be possible
without the use of modeling tools at this time.

Papers Sought for International Confer-
ence on Efficient Building Design

ATLANTA — Papers are being sought for a conference
focused on research in building design and system tech-
nologies for energy efficiency.

Organized by ASHRAE, the American University of Bei-
rut and the ASHRAE Lebanon Chapter, the International
Conference on Efficient Building Design: Materials and
HVAC Equipment Technologies, takes place Oct. 2-3,
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2014, in Beirut, Lebanon.

Abstracts (400 words in length) are due Jan. 6, 2014. If
accepted, papers are due April 14, 2014. Authors of ac-
cepted papers are responsible for travel and registra-
tion. Hotel accommodations are free for authors pre-
senting papers. Submittal information can be found at
www.ashrae.org/Beirut2014.

The Conference presents the latest research and devel-
opment to improve building designs and state-of-the-art
technologies in building materials and systems.

Reducing energy consumption and carbon dioxide
emissions, implementing energy efficiency standards
and introducing new equipment and technologies are
areas seeking improvement in the Arab region, accord-
ing to Nesreen Ghaddar, conference chair.

“This conference will serve as a platform for presenting
advanced research in these topics with the intent to
make recommendations for decision makers to imple-
ment,” she said. “Specifically, direction is sought on
what technology is optimal and can be adopted when
phasing out HCFC refrigerants in equipment and sys-
tems in developing countries.”

Topics include but are not limited to:
e Sustainable Building Designs

e Energy Efficiency Standards

e Building Materials

e Indoor Air Quality Systems

e HVAC and Different Technologies

e Solar Heating and Cooling for Built Environment

Systems for Cooling and Water Production for Hot Hu-
mid Climates

ASHRAE Announces Technology Award
Recipients

ATLANTA — A net zero facility, a historic building, a
cheese factory, a residence, a college building and an
agriscience farm are being recognized by ASHRAE as
innovative buildings.

The ASHRAE Technology Awards recognize outstand-
ing achievements by members who have successfully
applied innovative building design. Their designs incor-
porate ASHRAE standards for effective energy man-
agement and indoor air quality. The awards communi-
cate innovative systems design to other ASHRAE mem-
bers and highlight technological achievements of
ASHRAE to others around the world. Winning projects
are selected from entries earning regional awards.

First place awards will be presented at the ASHRAE
2014 Winter Conference in New York, N.Y., Jan. 18-22,
New York Hilton.

Following are summaries of the winning projects.
Packard Foundation Net Zero Energy Headquarters

Peter Rumsey, P.E., Fellow ASHRAE, chief technolo-
gy officer, Integral Group, Oakland, Calif., receives
first place in the new commercial buildings category
for the Packard Foundation Net Zero Energy Head-
quarters, Los Altos, Calif.

Rumsey also receives the Award of Engineering Ex-
cellence, which is given to the most outstanding pro-
ject receiving a first-place Technology Award. It has
only been awarded three other times, in 2000, 2005
and 2012.

The 49,000-square-foot Packard Foundation Head-
quarters is described as an exemplary ultra-high per-
formance building that is both leading by example and
transforming the marketplace. Staying true to the
Foundation’s prominence in funding conservation, sci-
ence and environmental causes, the Foundation used
its headquarters to demonstrate the full potential of
the capabilities of integrated design, innovation in
technology and replicable design. In its first year of
occupancy it has already served over a thousand visi-
tors in sustainable building education.

Highly efficient systems and an outstanding building
envelope provides a reduction in energy demand by
46 percent compared with California Title 24 stand-
ards, while the remaining required power is offset with
onsite power generation. The project water use goals
are to achieve 40 percent water use reduction and
implement the capture or infiltration of all rainwater.

The project has raised the bar, becoming the largest
certified net zero energy building in the world to date.
Success was found through a combination of innova-
tive energy saving strategies, including a nighttime
cooling tower with storage tank; a high efficiency air
source heat pump boiler with storage; induction diffus-
ers with chilled beams; and a low pressure drop de-
sign.

SIERR Building at McKinstry Station

David Budd, P.E., McKinstry, Seattle, Wash., receives
first place in the existing commercial building category
for the SIERR Building at McKinstry Station, Spokane,
Wash. The owner is McKinstry.

Spokane’s Inland Empire Railroad (SIERR) Building
was built in 1907 as an electric railroad car facility. In
the 1950s, the usage shifted to trucking. In October
2010, the facility, which consists of a series of long
train car barns with high sloped roofs, was designated
a national historical landmark. Today, the 68,000
square foot building serves as a commercial office
building. The newly refurbished facility is one of a
handful of high-performing historical buildings in the
United States.

Dean Allen, the current owner, discovered the building
while searching for a new office location. He fell in
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love with the building and was determined to restore
it to its former grandeur. He also recognized the op-
portunity to demonstrate how to effectively preserve
the nation’s building stock by combining innovation
in energy efficiency with historic preservation with
the belief that the most sustainable building is the
one that you preserve.

Through collaboration with the National Park Ser-
vice, the building is now a model project for many of
the new recommended practices described in the
recently released Secretary of the Interior’s
“Standards for Rehabilitation and Guidelines for Re-
habilitating Historic Buildings.”

Traditional systems design approaches were unable
to meet historical preservation requirements and still
achieve significant energy savings while creating an
office space that was comfortable and unique. To
meet these needs, the design team used the follow-
ing innovative building systems: Hydronic ground
source loop; office space/radiant floor system; serv-
er room heat recovery; dedicated outside air system;
and common areas/constant volume heat pump sys-
tems.

Fromagerie des Basques

Gheorghe Mihalache, Ph.D., P.Eng., engineering
director, Atis Technologies, Montreal, Quebec, Can-
ada, receives first place in the existing industrial fa-
cilities or processes category for Fromagerie des
Basques, Trois-Pistoles, Quebec. The owner is Yves
Pettigrew, general director, Fromagerie des
Basques, Trois-Pistoles, Quebec.

The site Fromagerie des Basques is a family cheese
factory founded in 1994. The annual milk transfor-
mation is around 3 million liters and the energy
sources are oil #2 and electricity. In 2010, a me-
chanical project was developed to:

e Change the heating and refrigeration of the site.

e Construct a digester to produce biogas from the
plant rejections (whey and white waters) and use the
biogas in the production and buildings heating.

e Treat the digester effluent to be able to corre-
spond to the environmental standards permitting use
of an absorption field.

e Add ventilation (100 percent fresh air) in the
cheese production area to ensure a positive pres-
sure and correspond to Canadian Food Inspection
Agency regulations.

e Change the High Temperature Short Time to be
able to preheat the milk in the pasteurization using
the refrigeration heat reject.

e Implement a control system performing survey of
the mechanical system, automated control of main
production processes, alarms handling and optimi-
zation of energy consumption.

One of the biggest concerns was the whey and white
water treatment. The factory used to send the whey to
a local pork farm but that facility closed and the mu-
nicipality was unable to treat the entire organic reject.
To continue the production, the owner had to invest in
a treatment plant. Atis Technologies proposed con-
struction of an anaerobic treatment plant to transform
the organic charges of the effluent in biogas (a combi-
nation of methane and carbon dioxide) while also us-
ing the biogas to produce heat needed in the produc-
tion.

An existing warehouse was transformed in a mechani-
cal room for the heating, refrigeration and digester
infrastructure, and a new building was constructed for
the effluent post treatment. The digester conception
was the first in the world using a simple head three
phase separator, ensuring a uniform velocity which is
an essential condition for digester efficiency and non
contamination with annoying bacteria.

The vision of the project was to create proper condi-
tions for the production respecting all sanitary regula-
tions for ventilation, minimize all necessary energy for
the production, use of proper temperature level for
heating and cooling, separate the mechanical infra-
structure from the production, make the site able to
handle the effluent treatment by transforming it into a
valuable combustible for the production. After func-
tioning more than one year, the project attends its ob-
jectives.

Dageforde Residence

Darren Dageforde, P.E., director of utilities at the Uni-
versity of Nebraska Medical Center, Omaha, Neb.,
receives first place in the new residential category for
the home he and his wife Karen designed and built in
Blair, Neb.

The Dagefordes sought to create an extremely energy
efficient home with minimal maintenance, low utility
costs and at a reasonable budget. The resulting de-
sign was an air conditioner-less (no traditional air con-
ditioner/furnace), walkout raised ranch home operat-
ing at an energy use density of a remarkable 5.24
kBTU/ft2-yr.

The house design is an adaptation of traditional high
performance commercial and residential systems in-
corporating some state of the art technologies and
original design concepts. The skeleton of the struc-
ture consists of insulated concrete form walls and
concrete floors with a standard truss rafter system. A
small solar array of 4.1KW of photovoltaic panels is
installed on the roof. Environmental conditioning is
provided by hydronic radiant heated and cooled floor
slabs. The radiant system utilizes a large mass of the
insulated concrete flooring deck system as a thermal
storage mass to evenly and continuously distribute
thermal energy to the occupied environment. The ra-
diant heating system is driven from water-to-water



heat pump connected to five closed loop geothermal
wells as the heat source.

An original application geothermal tempered fresh
air supply system provides humidity and carbon di-
oxide control for the home. Domestic hot water is
generated by a water-to-water heat pump also
served from the geothermal well system. Through
system integration “reject cooling” is recaptured from
the domestic hot water heat pump for partially cool-
ing the home in the summer time. Any required ad-
ditional cooling is derived directly from the geother-
mal well system.

During the summer of 2012, the hottest summer on
record in Nebraska, a total of 93 kWhrs was meas-
ured at an actual direct energy cost of $3.70 to cool
and air condition the house for the entire summer, a
reduction of over 95 percent from an average re-
gional house, not including the energy benefit of site
generated energy. The slightly milder summer of
2013 required a mere 90 kWhrs for home cooling.

Though greatly more efficient than a typical house,
this home was constructed at a cost significantly
less than market price for a comparable custom
home thus demonstrating the Dagefordes’ goal that
incredible energy efficiency does not have to be ex-
pensive!

300 Davis Street Building

Stephen Hamstra, P.E., ASHRAE-Certified High-
Performance Building Design Professional, chief
technology officer, Greensleeves, Findlay, Ohio, re-
ceives first place in the new educational facilities
category for the 300 Davis Street Building. The own-
er is The University of Findlay, Ohio.

The University of Findlay is the largest private col-
lege in Northwest Ohio and has a student population
of approximately 3,600. The Davis Building was
completed in 2012 and provides an approximately
42,000 square feet addition of science classrooms
and related spaces. The overall building includes 26
lab/classroom spaces plus additional offices, confer-
ence rooms and support spaces.

Among the innovations incorporated in the building:

e A geothermal heat pump energy plant consisting
of the magnetic-bearing chiller, pumps, variable
speed drives and controls was factory-assembled at
an 1SO-9001 facility and shipped to the site in por-
tions for site assembly. This significantly reduced
construction and commissioning time as well as risk
related to varying on-site conditions and quality con-
trol.

e A control system using anticipatory predictive
algorithms for the geothermal heat exchanger (GHX)
seasonal and daily pre-conditioning to minimize en-
ergy use in lieu traditional “real-time” control that
triggers closed-circuit cooling tower (CCCT) opera-

tion when the GHX temperature simply exceeds a set-
point. This means that the CCCT may operate during
the night or during winter months to pre-condition the
GHX for summer cooling and minimize summer day-
time CCCT operation. Significant reductions in CCCT
energy use and water use can be achieved by winter
in lieu of summer operation due to lower ambient tem-
peratures. The innovation is a control system that pre-
vents excessive heat dumping in the winter.

e The control system measures and “learns” the ac-
tual building load imposed on the GHX and adjusts
the preconditioning algorithms in relation to this intelli-
gent model.

e Use of radiant cooling and active chilled beam
sensible cooling via ground temperature water in lieu
of chiller operation for much of the year.

If the cost premium for the installed system was as-
sumed to be $2.50 per square foot vs. a conventional
HVAC system, the simple payback based on the
above analysis is less than 1.5 years. ($105,000 /
$82,925 estimated annual savings = 1.27 years). The
reduced energy use as noted above provides estimat-
ed emission reductions as follows: carbon dioxide re-
duction of 800+ tons per year; sulfur dioxide reduction
of 12,000+ grams per year; and mono-nitrogen oxide
reduction of 3,000+ grams per year. In addition, the
project saw a reduction in water use for heat rejection
and reduced cooling tower water chemical treatment
by automatic wet or dry operation of the closed circuit
cooling tower.

Locust Trace AgriScience Farm

Stephanie Febles, mechanical engineer, CMTA Con-
sulting Engineers, Lexington, Ky., receives first place
in the new educational facilities category for Locust
Trace AgriScience Farm. The owner is Fayette Coun-
ty Public Schools, Lexington, Ky.

Locust Trace AgriScience Farm in Lexington, Ken-
tucky is an 82 acre, new vocational high school cam-
pus, consisting of a 43,000 square foot academic
building, a 3,500 square foot greenhouse and a
21,500 square foot arena building. The school system
decided to approach “net zero site consumed vs. site
produced,” which means that the building will produce
as much energy as it consumes at the building site.

The building also boasts a 168 panel evacuated tube
solar thermal array that is utilized to offset the entire
building heating load, that when designed, was the
third largest system in North America. The solar ther-
mal array is capable of one million BTUs of peak gen-
eration and generates hot water for duct-mounted hot
water coils, fin tube radiant heaters, and the energy
recovery wheel hot water coil. On a cool cloudy day,
geothermal water to water heat pumps back up the
solar thermal system.

There is a plug load controls system installed through-
out the building. Almost every receptacle in the build-



ing is swept off at night. Specific receptacles remain on
due to the fact that they are lighting for incubators or
filters for aquariums. The teachers can override both
the lighting and the receptacles in the spaces for two
hour intervals.

Another interesting innovation was inclusion of a web-
based system with a touch screen system located in
the front lobby. The occupants of Locust Trace believe
that the best way to change the behavior of building
occupants is to let them take ownership of how the
building is being utilized. The energy usage and sever-
al other building vitals are displayed for the students,
faculty and the district. Part of every elementary, mid-
dle and high school curriculum is an energy module.
This information, being web based, allows teachers
district wide to incorporate this information into their
teaching lessons.

The energy saved comparing the ASHRAE/IES energy
standard 90.1 model to the actual energy usage saved
163 metric tons of carbon dioxide. This is the equiva-
lent energy required to power 24.4 homes for one year,
carbon sequestered by 134 acres of U.S. forests and
greenhouse gas emissions from 34 passenger vehicles
for one full year.
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