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INTRODUCTION

As underscored by the urgent findings this fall of the
startling new United Nations report on Global Warm-
ing — which basically gave our species until 2030 to
get its house in order! — the editors of HPAC Engi-
neering here seek to provide a handy reference guide
to some of our best writing on sustainability issues in
the past year. And what better place to turn than the
ever-evolving archives of our most prolific contribu-
tor, sustainability expert Larry Clark. Of course, oth-
ers have covered such compelling green topics for us
in 2018, but none have done so more consistently and
frequently than Larry. So, we have gathered these
selected highlights here in eBook form.

For more on this topic (and myriad others in your
HVACR world), please visit us at www.hpac.com.
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CLARK’S REMARKS

By LARRY CLARK, QCxP, GGP, LEED AP+

A member of HPAC Engineering’s Editorial Ad-
visory Board, Mr. Clark is principal of Sustainable
Performance Solutions LLC, a South Florida-based
engineering firm focused on energy and sustain-
ability consulting. A prolific author on HVAC- and
energy-related topics, he frequently lectures on
green-building best practices, central-energy-plant
optimization, and demand-controlled ventilation.
Clark has been writing this bi-monthly column on
sustainability for HPAC since 2013.
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NEW UN REPORT ELEVATES
WAKE-UP CALL TO FIVE-ALARM STATUS

Regardless of your feelings about
the United Nations and climate
change, the massive scientific
evidence behind the startling new
report transcends politics. And it

must spur action.

BY LARRY CLARK | OCTOBER 2018
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xcuse the pun, but climate change
Ejust became even hotter, both liter-
ally and as an issue.

By now, many (or most) of you have
probably read the new report recently issued
by the United Nation’s Intergovernmental
Panel on Climate Change (IPCC). Regard-
less of your feelings about the UN and cli-
mate change in general, the science behind
this report transcends politics. The IPCC is
composed of thousands of climate scientists
from more than a hundred countries, and
the panel’s working groups are supported
by Technical Support Units, currently from
renowned academic institutions in France
(Université Paris Saclay), Germany (Al-
fred-Wegener-Institute), the UK (Imperial
College London), and Japan (Institute for
Global Environmental Strategies).

Just last month, I once again wrote about
climate change and its associated sea level
rise, but this time from the perspective of
adaptation rather than mitigation. I pointed
out that, as an energy and sustainability
consultant, most of my professional efforts

were focused on various mitigation strate-
gies — such as energy efficiency and renewal
energy technologies — intended to reduce
greenhouse gas (GHG) emissions, but that
the continuing increase in severe weather
events necessitated more immediate efforts
at improving our nation’s (and the world’s)
resiliency. However, the IPCC report, re-
leased Oct. 8, puts the emphasis back on mit-
igation. According to the report, the previous
global warming temperature target of 2 deg.
C (3.6 deg. F) or less is no longer accept-
able, and anything higher than a 1.5 deg. C
(2.7 deg. F) increase by 2030 would “signifi-
cantly worsen the risks of drought, floods,
extreme heat and poverty for hundreds of
millions of people.”

One of the most alarming concerns raised
in the report, is that our target has been 1.5-2
deg. C (2.7-3.6 deg. F), but we are currently
trending toward 3 deg. C (5.4 deg. F) of
warming, which could be nothing less than
catastrophic. The difference between 2 deg.
C and 1.5 deg. C could prevent widespread
damage to virtually all of the world’s coral
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NEW UN REPORT ELEVATES WAKE-UP CALL TO FIVE-ALARM STATUS

IT"SALINE IN THE SAND AND WHAT IT SAYS TO OUR SPECIES IS THAT
THISIS THE MOMENT AND WE MUST ACT NOW.

reefs and could significantly reduce Arctic sea ice melt. It could also cut
the world’s water stress by half, and save half of the insect habitats needed
for food crop pollination. This would reduce the risk of food scarcity for
millions of people already living in poverty. At 2 deg. C, more than 10
million more people could be affected by sea-level rise in this century and
50 percent more of our fisheries could be lost due to lower pH and oxygen
levels. Here in the U.S., we’ve seen first-hand the effects of temperatures
only 1 deg C. (1.8 deg. F) warmer than preindustrial temperatures, with
the recent extreme hurricanes and rain events (https://www.hpac.com/col-
umns/winds-change-are-more-intense-storms-new-normal).

In addition to the damage to natural resources and the built environment,
climate change poses significant health hazards. In addition to the health
hazards associated particulates from fossil fuel combustion, as tempera-
ture and humidity rise, mosquito and tick populations increase, spreading
vector-borne diseases. And rising temperatures have also been linked to
increases in Type 2 diabetes.

HPAC
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So what’s to be done about it? According to the IPCC’s working group
co-chair, Debra Roberts, “It’s a line in the sand and what it says to our
species is that this is the moment and we must act now. This is the largest
clarion bell from the science community and I hope it mobilizes people and
dents the mood of complacency.”

Although the issue is based in science, the solution will require both
technology and political will. GHG emissions must be drastically re-
duced, which will require ending our dependence on fossil fuels and
implementing widespread renewal energy solutions. The scientific com-
munity cannot solve this problem by itself, it will require urgent action by
the world’s governments.

Memo to Acting EPA Administrator Andrew Wheeler: Call your office!

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @sustainflorida.com.

I To view this article online, click here

1" BACK TO TABLE OF CONTENTS
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With another season of record-breaking weather events now upon us, it’s time for sustainability

professionals to pay more attention to resiliency. Here are 15 principles for adaptation.

BY LARRY CLARK | SEPTEMBER 2018

ince beginning Clark’s Remarks in 2013, I have frequently

addressed various aspects of climate change and sea level rise.

As a sustainability professional, most of my focus has been
on mitigation by reducing greenhouse gas (GHG) emissions through
the implementation of energy efficiency measures and by promoting
renewable energy. Except for landscaping strategies, such as increas-
ing tree canopies, I have pretty much left the adaptation issues to the
architects and design engineers.

However, with another season of record-breaking severe weather
events, I believe that it’s time for sustainability professionals to pay
more attention to resiliency. I'm not saying that continuing our ef-
forts to curb GHG emissions should be neglected, but we need to take
more action to reduce the vulnerability of our homes and businesses
to the consequences of climate change.

In 2007, Dr. Rosina Bierbaum said that the question was no
longer whether the climate was changing, but rather, “can society
manage the unavoidable changes and avoid the unmanageable?”
(“Confronting Climate Change: Avoiding the Unmanageable,
Managing the Unavoidable”). That, in its essence, is the purpose of
adaptation. More recently, the Union of Concerned Scientists issued
a report entitled “Toward Climate Resilience: A Framework and
Principles for Science-Based Adaptation” that put forward 15 prin-
ciples that decision-makers can use to prioritize their climate change
adaptation strategies.

The report introduces the concept of a climate resilience gap: the
scope and extent of climate change-driven conditions for which the
population remains unprepared and, therefore, vulnerable to harm.

In other words, in order to reduce the resilience gap, we must ad-
dress both mitigation and adaptation solutions.

5 | HPAC
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CLIMATE CHANGE: ARE YOU PART OF THE SOLUTION?

Here is a list — and my summary — of the 15 principles outlined in the re-

port, in which the audience decision-makers are asked to use rigorous science:

Consider projected climate conditions — don’t neglect history!

Use systems thinking — our world is interconnected;

Match the scope of planning to the magnitude of projected change —
the urgency of our situation here in South Florida is greater than in
many other locales;

Aim for robust decisions and policies — ensure that policies are
appropriate for a wide range of conditions;

Create opportunities to revise and change course — priorities change,
and so should your plans;

Ensure that the costs of responding to climate change and the benefits
of resilience-building are equitably shared — costs and benefits must be
fairly shared;

Decide with, not for — remember that the local residents are the
primary stakeholders!

Minimize harm and maximize options — budgets will always be tight,
and tradeoffs must be made carefully;

Equip and empower local experts — those stakeholders addressed in #7
above need to be trained to work with the experts;

Maximize transparency, accountability, and follow through — it won’t
work without trust;

Weed out maladaptation, both existing and proposed — watch out

for policies that could make communities less prepared for climate
change;
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e Consider the costs of inaction - one dollar spent on preparedness can
save four dollars in recovery!
* Work to protect what people cherish — don’t neglect those things,
animate and inanimate, important to our heritage;
e Reflect a long-term vision — take the long view, it’s for our future;
e Appreciate limits to adaptation and push mitigation — adaptation is
now, mitigation is the permanent solution.
There’s an old saying that if you’re not part of the solution, then you’re
part of the problem. That, it seems to me, is no truer than when dealing with
climate change.

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @ sustainflorida.com.

1> To view this article online, click here
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LIGHT CONTROL WINDOWS
THAT KILL MICROBES?

Researchers in China have developed
a photochromic window film that
controls UV transmittance and uses
solar heat gain to warm building
interiors. When heated, the special

glass even becomes sterile.

BY LARRY CLARK | SEPTEMBER 2018
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y dad got his first pair of PhotoGray eyeglasses
Min the 1960s and, as a youngster, I was amazed
by the “new” technology that allowed the lenses

to darken when exposed to sunlight. Of course, it wasn’t
really new. Reversible photochromic effects had been ob-
served and recorded by German chemist Dr. Willi Marck-
wald as far back as 1899.

When used in eyeglasses, photochromic glass lenses em-
ploy embedded microcrystalline silver halides to darken in
the presence of ultraviolet light and return to a clear state in
the absence of UV light.

Plastic lenses can also be photochromic by using organic
photochromic molecules, and last April, the U.S. Food and Drug Administration ap-
proved the first contact lens to incorporate a photochromic additive that automatically
darkens the lens when exposed to bright light. Today, there are many products in addition
to optical lenses that incorporate photochromic properties. These materials, like photo-
chromic eyeglass lenses, change their tint with changes in UV light intensity, and return
to their original color (or clear) in the absence of UV light. For example, Del Sol sells all
kinds of color-changing clothing and accessories in their mostly resort location stores, as
well as online. These include sunglasses (the frames change color, not the lenses); nail
polish; tee shirts; hats; tote bags; beach towels; skateboards; and key chains. (The tees
and nail polish have been big hits with our young granddaughters!)

Commercial applications for photochromic ink include labels on soft drink and beer
cans and bottles; branded coffee mugs; fast food packaging; snack bags; security mark-
ing; data storage; and window film.
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LIGHT CONTROL WINDOW THAT KILL MICROBES

Nanjing University scientists helped to develop a window film that employs gold nanostructures
embedded in 3-D tungsten carbide.

8
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Now researchers at China’s Northeastern
University and Nanjing University have de-
veloped a photochromic window film that
controls UV transmittance and uses solar heat
gain to warm building interiors. Because the
glass is constructed of materials having some
antimicrobial properties and becomes heated
when exposed to sunlight, bacteria such a E.
coli cannot live on the glass surface, thereby
creating a “sterile” window. The film employs
gold nanostructures embedded in 3-D tungsten
carbide. The 3-D tungsten carbide controls the
visible light and the gold nanoparticles and
nanorods convert the thermal energy. The
window can change from fully transparent
to black, and the surface temperature can in-
crease as much as 75°F, in a matter of minutes.

According to one of the principal research-
ers, Xing-Hua Xia, a “Photothermal Sterile
Window” would be ideal for hospitals, build-
ings in cold climates with abundant sunlight,
and high-altitude aircraft. With all the buzz
about colonizing the moon, perhaps NASA,
the nascent “Space Force”, and Jeff Bezos
should be taking a hard look at these win-
dows...

Larry, Clark, a regular contributor to HPAC
Engineering and a member of its editorial ad-
visory board, the author is a principal at Sus-
tainable Performance Solutions LLC, a south
Florida-based engineering firm focusing on
energy and sustainability. He can be reached
at larry @sustainflorida.com.

I To view this article online, click here
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BREATHING EASIER:
NEW AIR PURIFIER TURNING HEADS

Claiming to surpass HEPA filters, the ‘Molekule’ PECO purifier uses filter media with a nanoparticle

coating that, when light-activated, reacts to destroy all airborne pollutants.

BY LARRY CLARK | JULY 2018

ne of the first things I learned after starting to write this column in

2013 was that the research took significantly more time than did the

putting of pencil to paper (or, more accurately, typing keystrokes
on the computer). It’s also, for me, more fun, since I always learn something
new. Unfortunately, that research does not often involve direct conversation
with leaders in our industry. Such was not the case this month.

Following up on a lead from HPAC’s Rob McManamy, who had heard a ra-
dio promo for Molekule Inc., I had the opportunity two weeks ago to speak with
firm CEO Dilip Goswami. Based in San Francisco, the manufacturer of indoor
air purifiers. — with aresearch and development component in Tampa, Florida —
was started by Dilip, his sister Jaya, and their father, Yogi Goswami, PhD. The
elder Dr. Goswami, a leader in solar technology research (he’s currently Dis-
tinguished Professor and Director of the Clean Energy Research Center at the
University of South Florida) began researching indoor air purification solutions
when Dilip, then a child, suffered from serious allergies and asthma and Dr.
Goswami was not satisfied with the air purifiers then commercially available.

Fast forward to 2016, when Molekule launched their “molecular” air pu-
rifier, utilizing the photo electrochemical oxidation (PECO) technology that
Dr. Goswami had been using in the development of solar water purification.
The PECO purifier, unlike conventional HEPA filters, uses filter media
with a nanoparticle coating that, when light activated, reacts to break down
airborne pollutants.

According to Dilip, their air purifier will destroy particles as small as
0.00001pum vs. the typical 0.3 um capability of HEPA filters or 0.12 um of
ULPA filters. Although their current product offering is limited to a resi-
dential unit, which has a pre-filter for larger particles and is both quiet and
energy efficient (they can be purchased online at their website), much of our

HPAC
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discussion was on their future ability to scale-up for commercial applications.
Incidentally, according to Dilip, they have sold out their residential air purifier
production seven times since they began shipping product in early 2017!

Because their patented PECO technology is relatively simple in concept,
they do not anticipate any major hurdles to developing filters for commercial
applications. A filter wall in an AHU could, for example, be coated with their
light-activated catalyst. Or, for smaller systems, an inline filter could be duct-
mounted. Since indoor air quality is one of my primary professional interests,
particularly in critical environments such as clean rooms and hospital operat-
ing rooms, we specifically discussed the potential for PECO filtration in those
applications, and he agreed to let me know when they start doing Beta testing
for those end uses. ..it might make for a good follow-up article.

Since the technology upon which Molekule was founded was a direct
result of a dad trying to make his son more comfortable, it’s not surprising
that the family-owned business is committed to “helping millions of people
breathe better and easier”. When asked to explain their success to date, Dilip
replied, “People are hungry for new solutions in air quality”.

It doesn’t seem to get any newer than this!

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @ sustainflorida.com.

1> To view this article online, click here
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NREL’S ECOSNAP-AC
AIMS TO SHAKE THE
MARKET

If you hate those inefficient window air conditioners that rattle motel rooms across the U.S.,

you are not alone. Take heart. Their days now seem numbered.

BY LARRY CLARK | JULY 2018

NREL engineers Chuck Booten (left) and Jon Winkler installing components of their
EcoSnap-AC. They were convinced there had to be a better way than window units.
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indow air conditioners, or “window shakers”
as they’re irreverently referred to, are perhaps
the least popular of all HVAC equipment (I

probably dislike PTACs even more than window units,
since our firm sees so many of them in our work, espe-
cially in limited-service hotels). Why are window ACs so
unpopular? They’re unattractive, inefficient, noisy, often
unreliable, and difficult — if not impossible — to repair
(most HVAC professionals consider them “throwaways”).
They frequently leak condensate, nearly always allow air
infiltration, and may often pose a security risk to the prop-
erty in which they’re installed. They are, however, rela-
tively inexpensive and easy to install (even by D-I-Yers),
and so they have a definite niche.

Even thru-the-wall installations can be much less costly
than a comparable split or mini-split system, which require
professional installation. That’s why, in 2016, R&D Mag-
azine — which has been honoring the 100 best research
and development innovations each year for more than
half a century — presented the R&D 100 Award to the
National Renewable Energy Laboratory (NREL) for its
EcoSnap-AC Heat Pump System.
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NREL'S ECOSNAP-AC AIMS TO SHAKE THE MARKET

EcoSnap-AC is a simple snap-together system—with indoor and outdoor components that snap together with a connection through a wall. It offers
higher efficiency, reducing noise, improving aesthetics, and eliminating air leaks and water intrusion.

The EcoSnap-AC is the brainchild of two senior engineers in NREL’s
Building Energy Sciences group. Chuck Booten and Jon Winkler had
been working on the EcoSnap-AC technology for three years when it won
the R&D Award, and they have been working to improve it since. The
concept is simple: to be able to easily and economically install a high-ef-
ficiency mini-split heat pump without cutting a large opening in the wall.
While studying residential window air ACs, they became convinced that
there was a better way to achieve inexpensive, high(er) efficiency, resi-
dential cooling.

EcoSnap-AC is a simple snap-together system—with indoor and out-
door components that snap together with a connection through a wall. It
offers higher efficiency, reducing noise, improving aesthetics, and elimi-
nating air leaks and water intrusion.

Early in the development of their concept, the two Ph.D. researchers
filed a provisional patent for the as yet unnamed technology. Then, in 2014,
DOE launched the Lab-Corps program to help their researchers commer-
cialize promising technologies. This led to the first hardware prototype, in
2015, cannibalized from existing equipment.

11 | HPAC
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Booten and Winkler continue to improve their snap-together system,
with the intention of eventually seeing them sold in big-box stores, where
a consumer would take it home, drill a single hole in the wall, and mount
the two pieces. They are currently seeking investors, grants, and additional
NREL funding, and they have also reached out to the AC manufacturing
space. In addition to the ease of installation, comfort, and improved aes-
thetics, the EcoSnap-AC will also save energy...another win-win innova-
tion from a DOE national laboratory.

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @sustainflorida.com.

1> To view this article online, click here
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INGENUITY, WILL CAN SOLVE
GLOBAL WATER CRISIS

From India and Florida, to Michigan
and MIT, researchers are documenting
shortages and developing new ways to

conserve and reuse water.

BY LARRY CLARK | JUNE 2018
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Kripa Varanasi, associate professor of
mechanical engineering, MIT, flanked by the two
doctoral students who led the research project,
Maher Damak (left) and Karim Khalil (right).

n case you missed the Editor’s Note in HPAC Engineering’s June issue, it’s

worth a read. Entitled #InfrastructureWeek Must be More Than a Punch-

line, the short essay by HPAC’s Rob McManamy doesn’t pull any punches

in describing the seriousness of our collective lack of response to the na-
tion’s failing infrastructure. He closes with a reference to the American Society of
Civil Engineers’ 2017 Infrastructure Report Card, which gave the drinking water
in the U.S. a grade of ‘D’. According to the report, almost six billion gallons per
day of treated drinking water is lost due to aging, failing pipes...enough to pro-
vide drinking water to some 15 million households!

Of course, the water crisis in this country — and the rest of the world — is not
new news. As I’'m writing this, we’re learning that India also is facing the worst
water crisis in its history. According to a report from the National Institution for
Transforming India (Niti Aayog), a government think-tank, approximately 600
million Indians will face acute water shortages. A number of Indian cities and
towns already face water shortages each summer due to poor infrastructure in
their water distribution systems.

Water conservation measures have helped alleviate the problem here in the
U.S., but until the infrastructure issues are addressed, those reductions are literally
only a drop in the bucket. Political will can make it happen. Michigan, in response
to the Flint water crisis, recently enacted the strictest standards in the U.S. for lead
in drinking water, and intends to replace all 500,000 lead service pipes in the state.
In July 2013, I bragged in this space about Broward County FL for passing two lo-
cal amendments to the Florida Building Code that made Broward a national leader
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INGENUITY, WILL CAN SOLVE GLOBAL WATER CRISIS

WE WILL NOT SOLVE OUR WATER PROBLEMS BY CONSERVATION, ALONE. WE MUST ALSO
INVEST IN CRITICAL INFRASTRUCTURE RESEARCH AND NEW TECHNOLOGIES.

in water conservation. One of those amendments addressed cooling tower
water treatment, raising the minimum cycles-of-concentration (COC) for
new cooling towers to 8. With most systems operating at around 3 COC,
and the most stringent standards then in effect requiring 5 COC, that initia-
tive — along with a requirement to recover the condensate and use it onsite
for cooling tower makeup — was expected to save as much as 7.5 million
gallons per day (MGD).

Although HVAC cooling towers consume relatively large quantities
of water, in order to makeup the losses from blowdown (bleed), drift, and
evaporation, they represent only a fraction of the water consumed by utility
power plant cooling towers. The primary difference between them, in addi-
tion to quantity of water consumed, is that most HVAC cooling towers use
potable water and power plant cooling towers generally rely on fresh water
from reservoirs, lakes, and rivers.

A breakthrough in power plant cooling tower water conservation has
recently been announced by the Massachusetts Institute of Technology
(MIT). A June 8, 2018, release by David L. Chandler in the MIT News
Office describes how MIT engineers have developed a system that harvests
large amounts of water from power plant cooling towers. The water is cap-
tured from the cooling tower plume using an ion beam to electrically charge
the water droplets and collect them on a wire mesh that is then drained to a
collector. Since the recovered water is essentially distilled, it can be treated
and distributed as potable water or used for other potable water applications.

13 | HPAC
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According to last year’s report by the World Health Organization, ap-
proximately 30 percent of the world’s population — 2.1 billion people — do
not have reliable access to safe drinking water in their homes. Most Ameri-
cans do enjoy clean drinking water, but many are struggling to afford it and,
as it becomes scarcer, it will be even more expensive. We will not solve
our own — and the world’s — water problems by conservation alone. To do
so, we must invest in critical infrastructure improvements and support the
research and development of new technologies.

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @ sustainflorida.com.

1> To view this article online, click here
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SUNNY FLORIDA SUSTAINS
AMBITIOUS, SOLARVISION

Our Florida-based sustainability
expert had heard tales of Babcock
Ranch, an unusual greenfield
community taking shape near Fort
Myers. So he decided to check it out,

and came away most encouraged.

BY LARRY CLARK | MARCH 2018
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f you are searching for per-
Ihaps the most sustainable

place to live in America,
look no further than Babcock
Ranch FL, which bills itself as
“the world’s first solar-powered
town.” While that claim, itself,
is debatable, I still found much
to like when I recently visited
Babcock Ranch, located on
Florida’s Gulf Coast, just a few minutes north of Fort Myers.

The town itself is on an 18,000-acre site that was originally part of the 91,000-acre
Crescent B Ranch. It was renamed Babcock Ranch when it was acquired by Edward
Babcock in 1914, primarily for timber and rock mining. In 2006, Kitson & Partners, led
by former NFL player Sydney “Syd” Kitson, purchased the property and resold 73,000
acres back to the state for permanent preservation. At the time, that was the largest con-
servation land deal of its kind in Florida history.

Kitson’s vision was of smart growth and preservation working
hand in hand. So, of the 18,000 acres retained for the new town of
Babcock Ranch, half of that property is also preserved as green
space. The other 9,000 acres is being developed around the prin-
ciples of sustainability and conservation, to meet Kitson’s goal of
creating “the most sustainable new town in America.” When the

town is completed — it is still in Phase I (see maps on page 15) — it
Syd Kitson is expected to have 19,500 residences and a population of 50,000.
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SUNNY FLORIDA SUSTAINS AMBITIOUS, SOLAR VISION
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On August 1, 2016, the Florida Forest Service began managing the Bab-
cock Ranch Preserve as a working ranch, while providing public recreational
opportunities compatible with agricultural operations. The Preserve provides
habitat for a wide range of species including the Florida black bear and the
Florida panther. Last year, motion-activated trail cameras confirmed sight-
ings of at least two panther kittens, presumed to be the offspring of the first
wild female panther seen north of the Caloosahatchee River since 1973. The
Preserve is also home to the Osceola subspecies of native wild turkey, which
is found only in peninsular Florida, as well as to abundant populations of
white-tailed deer and northern bobwhite. In all, 13 wildlife species that are
listed as endangered, threatened, or “‘of special concern,” have been found in
the Preserve. In addition to the many outdoor opportunities in the Preserve,
the town itself has five miles of hiking trails already open and a 50-mile hik-
ing and biking trail network will be ready upon completion.

Babcock Ranch, itself, is in unincorporated Char-
lotte County and was created by an Interlocal Agree-
ment with the County as the Babcock Ranch Com-
munity Independent Special District (ISD). Under
Florida law, an ISD is a unit of local government with
the authority to govern public services and facilities
within a limited geographical boundary. According
to Lisa Hall, president and CEO of Hall+Media Strat-
egies, it is anticipated that the town will eventually

Lisa Hall

incorporate. Lisa, who has served as the media contact and go-to communi-
cations person since Kitson first shared his vision of the project with her in
2005, hosted my tour of Babcock Ranch. She is, as one would expect, very
knowledgeable and passionately enthusiastic about the new town.

AtLisa’s suggestion, the first step in my tour of the town was to ride the au-
tonomous shuttle that connects Founder’s Square, the downtown commercial
area, with the Community Garden and the Lakehouse and Pool, the first of the
amenity centers that every neighborhood will have. It is completely self-driv-
ing on a pre-programmed route, no tracks or wires, just touch the green button
and go. The vehicle has a top speed of 25 MPH, but runs its route at a modest
10-15 MPH, and as if it was not already unique enough, it is equipped with
a genuine trolley bell (some of you may remember the old Rice-A-Roni
commercials). Operated as a joint
venture with Chicago-based Trans-
dev (www.transdev.com/en/), the
self-driving shuttle is the first phase
of a plan that will eventually provide
a fleet of on-demand, point-to-point,
autonomous vehicles controlled
from one’s smartphone. There are
also plenty of bikes (and other ped-
al-powered vehicles) to rent or bor-
row, for those who have gotten the
hint about not relying on their cars in
the town and don’t want to walk the
short distances to shopping, schools,
and services.
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So where does one start in building a new town — and, particularly, an
eco-centric one? Literally from the ground up?

The original development schedule for Babcock Ranch was, like so many
other projects in Florida and throughout the country, adversely impacted by
the “Great Recession” of 2007. Design and planning activities continued,
however, and with the help of Charlotte County officials, Kitson was able
to partner with Florida Power & Light (FPL) for construction of a 74.5-Mw
solar plant adjacent to the town. Built on 440 acres donated by Kitson, the
FPL Babcock Ranch Solar Energy Center broke ground in October 2015 and
went online on New Year’s Eve 2016. Powered by more than 330,000 solar
photovoltaic (PV) panels, the plant is intended to produce clean, renewable
energy in excess of the total amount the town will consume.

A few weeks after work on the solar energy center started, construction
of the new town began in earnest. By Earth Day 2016, underground utili-
ties (lines for potable water, reclaimed water, and sanitary sewer) were in
place and road paving was ready to begin. Two months later, ground was
broken for Founder’s Square, the lakefront downtown district. Now open
are dining establishments that include Table & Tap, a farm-to-table restau-
rant with some of its produce grown in the Community Garden; Square
Scoops Coffee & Creamery; and Slater’s Goods & Provisions, a market
and café. Located above Slater’s is the Hatchery, a coworking space that
includes fixed offices and flex-space. Across the street from Slater’s is the
Curry Creek Outfitters, the first retail store in Babcock Ranch, carrying
fishing gear, t-shirts, hats, sunscreen, and canoe and kayak rentals. Curry
Creek also offers free electric boat tours, with the opportunity to catch the
native bass that are abundant in the 220-acre Lake Babcock. That lake, and
Lake Timber (approximately 80 acres), are reclaimed mining lakes and are
interconnected so that, along with the prevalence of native plants, the risk
of flooding is reduced.

Weirs were built to rehydrate the existing wetlands, and the town’s
ecosystem is further enhanced with filter marshes and rain gardens. And all
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the commercial buildings in Babcock Ranch are, or will be, certified by the
Florida Green Building Coalition (FGBC).

BANKING ON EDUCATION, HEALTH

Founder’s Square also is home to the Babcock Neighborhood School.
Since schools are not generally built until there are students, and since
families with school-age children do not want to live in a place without
schools, Babcock Ranch was presented with a chicken-and-egg dilemma.
The solution was to make the school a free public charter, K-6 school, open
to all students who qualify to attend a public school in Charlotte County.
Opened last August, the school quickly reached its capacity of 156 students
and a new, 500-student capacity, K-8 school is now under construction a
few blocks away. The current school offers a “place-based” environmentally
focused “greenSTEAM” education program that integrates science, tech-
nology, engineering, the arts, and mathematics, and uses the sustainability
and conservation principles of Babcock Ranch to provide opportunities for
hands-on, project-based learning about nature, health and renewable energy.

And the Babcock Ranch planners have not neglected health.

Currently under construction is a 26,400-sq-ft health and wellness center
that will bring onsite health care to the new town and surrounding com-
munities. Lee Health, which has been providing health care to Southwest
Florida residents since 1916, will occupy approximately 80% of the new
facility with its clinic, initially providing six exam rooms for physicians
and a nurse practitioner offering family medicine, as well as prenatal and
pediatric care. The other 20% of the new center will include a six-lane salt-
water swimming pool, multiuse basketball half court, and energy-efficient
cardio- and strength-training equipment. Pilates, massage, and physical
therapy will also be offered in the center.

By the way, if one looks closely, the individual solar PV panels on the
commercial buildings (and school) shed roofs can be seen. In addition
to the energy provided by FPL’s solar energy center, the solar panels in-
stalled on these commercial buildings are the first of the micro-grids that
will expand the utility’s solar generating capacity as the town grows. Also
located in Founder’s Square, in the parks, are several solar trees similar to
the ones about which I wrote here last year.

Since the HPAC Engineering audience consists primarily of HVACR pro-
fessionals, [ would be remiss if I failed to mention the town’s utility plants.

All of the downtown buildings are served with chilled water, distributed
through underground lines. The central chiller plant, located on a fenced pad
a short distance behind the school, consists of two Trane model RTAC 155-
ton high-efficiency air-cooled chillers, each having a full load efficiency of
10.4 EER and a part-load efficiency of 13.9 EER, with a maximum flow rate
of 741 GPM. The town’s state-of-the-art nanofiltration water plant draws
from a 110-foot deep aquifer and is presently capable of providing 250,000
gallons per day (GPD) of potable water. The waste water treatment plant can
currently treat 200,000 GPD of gray water into reclaimed water for irriga-
tion. When the town is completely built-out, the water plant’s capacity will
be 6 million gallons per day (MGD) and the treatment plant’s capacity will
be 4.5 MGD, with 90% of the town’s gray water being reclaimed for irriga-
tion (every home site has purple pipe stubbed up for this purpose).
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In addition to the use of reclaimed water, all the landscaping is mandated
to be drought-tolerant, Florida-friendly plants with minimal turf grass.
Trees for the town, which has a footprint of less than 10% of the original
property, were transplanted from other parts of the ranch and, with 50% of
the town’s land reserved for conservation, there are abundant green spaces.

PLANNING ON GREEN GROWTH

There are now seven builders in the town, offering some 56 different
floor plans of two- to six-bedroom single-family houses and townhomes.
The homes, which range in size from 1,400-sq-ft to nearly 5,000-sq-ft, are
priced from $190K to nearly $1M. In addition to the sustainable building
practices that have qualified them for FGBC and Florida Water Star certi-
fications, all the homes — regardless of builder or price — will be pre-wired
for solar PV and electric vehicle charging stations, and will include natural
gas-fired tankless water heaters.

If you happen to be in the Fort Myers area, I strongly encourage you to
visit Babcock Ranch. It is a great testament to how one individual’s vision
can become an amazing accomplishment and gives real credence to the
green principles of people, planet, and profits. If only my office wasn’t two-
and-a-half hours away!

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @sustainflorida.com.
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SINGAPORE RESEARCHERS SEE BREAKTHROUGH
IN SEPARATING COOLING, DEHUMIDIFYING

Mechanical engineers at the

ost of us, when we think of air conditioning, probably imagine
Mtwo thermodynamic principles: a vapor-expansion/compression
cycle (RVEC) or evaporative cooling.

Direct expansion (DX) equipment, heat pumps, and chillers all use
RVEC, and most of the energy is consumed by a motor-driven compressor
that is generally electric.

RVEC cooling also requires chemical refrigerants, most of which are not
particularly friendly to the environment. In extremely dry, desert-like cli-
mates, evaporative cooling reduces the sensible heat of the air and increases
the latent heat, so that the dry bulb temperature is lower and the relative hu-
midity is higher. These so-called swamp coolers do not rely on compressors
or chemical refrigerants, but their effectiveness is very climate-limited.

Now, researchers at the National University of Singapore (NUS) have de-
veloped what they claim is a cooling system — suitable for any climate — which
does not employ mechanical compression or chemical refrigerants. According
to the team’s leader, Associate Prof. Ernest Chua in NUS’ Dept. of Mechanical
Engineering, the system can be competitively produced and will consume
approximately 40% less energy than typical DX equipment. With its energy
efficiency and water-based cooling, it represents a significantly more sustain-
able, environmentally-friendly technology than RVEC systems. And adding to
its sustainability, the system will produce potable water as part of its process.

According to Prof. Chua: “For buildings located in the tropics, more than
40% of the building’s energy consumption is attributed to air-conditioning.
We expect this rate to increase dramatically, adding an extra punch to
global warming. First invented by Willis Carrier in 1902, vapor compres-
sion air-conditioning is the most widely used air-conditioning technology
today. This approach is very energy-intensive and environmentally harmful.
In contrast, our novel membrane and water-based cooling technology is
very eco-friendly — it can provide cool and dry air without using a com-
pressor and chemical refrigerants. This is a new starting point for the next
generation of air-conditioners, and our technology has immense potential to
disrupt how air-conditioning has traditionally been provided.”
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National University of Singapore
have developed what they claim is

a versatile cooling system that does
not employ mechanical compression

or chemical refrigerants.

BY LARRY CLARK | JANUARY 2018

The apparent key to the new technology is the separation of the cooling
and dehumidification processes. The first system uses membrane technology
to dehumidify the incoming air, which is then cooled by dew-point cooling
using water as the cooling medium. Rather than discharging heated air to the
outside environment, the discharged air is cool and dry, and the recovered
moisture is collected as potable water.

Team + Prototype: (clockwise from bottom right) Prof. Chua, Dr. Md. Raisul
Islam, Dr. M. Kum Ja, and Dr. Bui Duc Thuan.

Prof. Chua has indicated that the technology can be adapted to any cli-
mate, ranging from tropical to arid, and can also be used in mobile applica-
tions. His team is presently seeking industry partners to scale up and bring
the technology to the commercial market.

Larry, Clark, a regular contributor to HPAC Engineering and a member of
its editorial advisory board, the author is a principal at Sustainable Perfor-
mance Solutions LLC, a south Florida-based engineering firm focusing on
energy and sustainability. He can be reached at larry @ sustainflorida.com.
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