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“The Phi Suea House, the brainchild of CNX
Construction, led by telecommunications
entrepreneur Sebastian-Justus Schmidt, wants
to showcase a new power system, and prove
that hydrogen and solar technology is feasible for
residential construction projects. The housing
project seeks to be a proving ground for a new

off-grid power system that utilizes solar panels
and hydrogen power.”

Curbed, 20l




INTRODUCTION

The Phi Suea House, is the world’s first multi-nouse residence using
hydrogen technology as an energy storage. The centralized distribution
and storage powers the four family homes and other support buildings
day and night.

The project was deployed in two phases.

The ftirst phase was completed on March 20, 2015. The energy system
entered its testing phase with the first three buildings.

January 29, 2016 marked the official opening of the system’s full
utilization. Both local and international press covered the milestone event,

joined by key influencers in sustainability, architecture and technology.
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METHODOLOGY

Certain hyperlocal print and online publications were not included due to
their niche markets.

Web traffic data and analytics were sourced from Alexa (http://
www.alexa.com/siteinfo) and Similar Web (https://www.similarweb.com).

CNX Construction social media interactions and reach were collected
from Facebook and Twitter's respective analytic tools.

Interactions are Likes, Comments, Shares, Retweets from both
soclal media and the article’'s website link

Reach (amount of viewers exposed to the media)

+ Est. Total Article Reach: (media website monthly total
visits * bounce rate * (1/page view))

» Social Media Reach: Organic Impressions from CNX
Facebook and Twitter pages + Reach from Media Twitter
and Facebook pages.

Est. Grand Total Online Reach: > |media website monthly total
visits * bounce rate + media website social media reach + CNX
soclal media organic impressions]

Video views were solely collected from the CNX Construction Facebook
analytics tool and from the CNX Construction Youtube channel. Actual TV
channel coverage tracking was unavailable.

All social media reach is organic and all news features (print, online and
video) are unpaid editorials.
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PRINT MEDIA

OVERVIEW

PHASE 1

Citylite Chiang Mai 1 May 2015

Thansettaki] 2-4 Apr 2015

—nergy Saving May 2015

Daily News 3 Apr 2015

Matichon 6 Apr 2015

PHASE 2

The Nation 30 Jan 2016

Proud by Thainews Feb 2016

Sangkok

B1z News 3 Feb 2016

The Nation 12 Feb 2016

Chiang Mai News 14 Feb 2016

—nergy Saving Mar 2016

Thansettaki] 21-24 Feb 2016
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Software engineers
branch out into

sustainable
construction

SOMLUCK SRIMALEE
THE NATION
CHIANG MAI

AFTER their initial success in developing appli-
cation software, German Sebastian Justus
Schmidt and Nattapong Lekchaichan decided to
diversify and establish a construction and archi-
tect advisory company, CNX Construction Co, for
the developmentofenergy-savingand sustainable
buildings in Chiang Mai.

“My partner wanted to build a residence for
himself, on 17 rai [ 2.7 hectares | of land in Chiang
Mai; a sustainable building, including energy-
saving, water-saving and zero waste. But there
were no construction or home-building compa-
nies capable of meeting his demands.

“Schmidt therefore opted to do it himself, so
we decided to set up a new business, CNX
Construction, to build his home, and also to pro-
pose the same concept to the market this year,”
Nattapong said during an interview with The
Nationafter the grand opening of Phi Suea House
yesterday.

The company was established in 2013 with reg-
istered capital of Bt5 million, with Schmidt’s
Bt200-million Phi Suea House being its first
development project.

Theresidence includesthe latestin energy sys-
tems: solar-powered hydrogen storage.

There will eventually be 114 kilowatts of pho-
tovoltaic’ panels generating around 441kWh of
electricity aday, part of which will be stored in two
2,000-ampere-hour lead-acid battery banks.

Electrolysers will then convert additional
excess power into hydrogen by applying an elec-
tric current to water. The hydrogen will then be
stored until itis needed, typically at night, at which
poin* it will be changed back into electricity via
fuel cells.

Nattapong described tho system as the most
effective and ecologically friendly way to store the

Construction.
| 'Proﬂle i
Name: CNX ConstructionCo

Business type: Design aqd constructuon of ener-
gy-savingbuildings | .
‘R lstei‘edcapItaL Bt5 mulhon

A Staff' JB Y

energy produced. Inaddition, the processisentire-
ly clean, with oxygen and water being its only by-
ploducts

“We had developed solar-powered hydrogen
storage from a pilot project for atelecom business,
but it was still at the study stage. We haye, how-
ever, now been able to develop it for use in the
bmldm ” of Phi Suea House, he said.

Usmgth istechnology and now having the expe-
rience of sustainable construction, CNX started
businessin earnest, itsfirst customer requiring the
development of six sustainable luxury residential
units - The Sanctum - in Chiang Mai in a project
worth nearly Bt282 million.

The project will commence construction this

year, with units being offered for Bt43 million
apiece.

o G ‘% VERAG Ce h i amliw o J&‘. PRl :
Plctured are Sebastlan Justus Schmldt left,and Nattapong Lekchalchan the co-founders of CNX

- . N ) 1 . . A e - A
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“? NN "’;' a5 LA NS IS

~ “Although there are a
number of design and
building businesses in the
market, ours is differenti-
ated as we design and con-
struct sustainable build-
ings that are not only ener-
gy-saving. We design the overall sustainable con-
cept, such as the water-treatment system, the
selection of environment-friendly construction
materials - and develop underthe zero-waste con-
cept. '

“As aresult, we are confident that we can com-
plete with other design and building firms oper-
ating in the market,” Nattapong said.

CNX Construction’s first customer, owner of
The Sanctum project, was won over when Phi
Suea House was still being developed last year,
which shows that such innovative design and
building is attractive in a challenging and com-
petitive market, he said.

“However, we cannot estimate how much
income will be generated in the nextyear, although
we will generate about Bt200 million when Phi

Suea Houseiscompleted inthe middle of the year,”
the co-founder said.
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who owns PhiSuea House. “Ourfam-

Chiang Mai project uses solar-powered hydrogen

THE NATION
CHIANG MAI

CNX Construction Co has developed
a solar-powered hydrogen storage
system for its Phi Suea House project
in Chiang Mai province, which pro-
vides the homes with all the electric-
ity they need 24 hours a day.
Entrepreneur Sebastian-Justus
Schmidt paired European technolo-
gy withthe sunnyclimate of Thailand
to build his own micro-grid system.
He says it is the ultimate in green
energy storage, ideally suited for res-
idential buildingsin remotelocations.
Itsmodular concept can be adapt-
ed to numerous situations where
complete independence from the
main power grid is desired, he said.
He added that the centralised dis-
tribution and storage system pow-
ered the project’s four family homes
and support buildings day and night.
All power for the site is generated
by solar panels with an installed peak
capacity of 86 kilowatts. Excess power
from the photovoltaic panels is used
topower electrolysers that split water
into its composite gases, after which
the hydrogen is stored in a tank, said
CNX Construction managing direc-
tor Nattapong Lekchaichan.
He said the energy was stored by
a hybrid battery-hydrogen system.
Thebulk ofthe nightlydemand is cov-
ered by fuel cells using hydrogen,

One of the Phi Suea Houses that use
solar-powered hydrogen storage

while the batteries help cover short
peaks in demand.

Enough hydrogen canbe storedin
thetank forabout 130 kilowatt-hours
of energy, sufficient to supply the site
with 4kW of power from the fuel cells
continuouslyfor morethan 30 hours.

In addition to using a 100 per cent
clean and safe process, the hydrogen
energy-storage technology brings
with it very high flexibility. The dif-
ferent system components (electrol-
yser, storage tank and fuel cell) are
independent and highly customis-
able.

“Everyoneshould dosomethingto
live in a better world,” said Schmidt,

ily is now doing our part - leaving the
world a greener place while gcumng
and sharing knowledge.

“This is without a doubt worth all
efforts. Weaimto have the lowesteco-
logical footprint possible - especxal-
ly as a foreigner in another country.”

Besides its hybrid energy-storage
system, Phi Suea House has a water-
treatment system thatreuses waterin
the home area with zero waste.

“We also designed the homes to
use green construction materials such
as lightweight concrete, double glass,
and LED lighting. All of them com-
bine to make energy-saving build-
ings, Nattapong said.

However, he acknowledged that
the cost of building energy-saving
homes under this concept was high-
erthan for normal residencesand also
more than those usingsolarcells. The
latter normally between Bt25,000
and Bt30,000 per square metre,
while those with a solar-powered
hydrogen-storage cost Bt40,000 per
square metre.

Homes without eitherfeature cost
Bt20,000 per square metre to build.

However, Phi Suea House can
recoup the higher costs in about 10
years as they will have no need to buy
electricity from outside for the life-
time of the home.

“We believe that this is the choice
for people who need to build sustain-
able homes,” Nattapong said.
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“The system is the most effective and
ecologically-friendly way to store the energy
produced. In addition, the process is entirely

clean, with oxygen and water being its only by-
products.”

Gizmag, 2015
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Storing Sunshine:
World's First Renewable Energy House

by William Glass Explore Nature

June 1,2016

May 1, 2015 R EDNE - OO

“For less than the price of a Ferrari, you can build our system,” proclaims Sebastian-Justus
Schmidt, the mastermind behind the world’s first self-recharging renewable energy system
for a multi-house compound, Phi Suea House. “| really want to make a point,” he says proudly
addressing the group gathered for Phi Suea House's first media day, “to show how hydrogen
energy storage works and to show the way."
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Mickey Mouse House

Sebastian chose March 20th as the day to unveil Phase 1 of the Phi Suea House carefully. On p
¥ June 1,2016
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The Phi Suea House development is said to be the first in the world to run on solar-powered hydrogen energy
storage (Credit: Phi Suea House) View gallery (10 images)

Although solar panels can be used to power a home with clean energy, demand for power The Horizon Fuel Cell
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We've seen individual homes that are completely off-grid, but there are very few residential
developments that have this distinction. Thailand-based development company CNX
Construction is set to debut the world’s first 24-hour, solar-powered hydrogen storage multi-
house complex.
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Josh Fox
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The Phi Suea House in Chiang Mai, Thailand utilizes this innovative energy storage technology
to power not just one, but four family homes as well as several support buildings with the clean,
green energy of the sun.
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Thailand Home Energy Storage Project Turns Solar Power to Hydrogen

Mila Luleva December 23, 2015 Energy Storage, Green Buildings, Hydrogen Power, Solar Power
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Eco-friendly housing development in Thailand stores excess
solar power, generated from rooftops, in the form of hydrogen.

It is great to see that improvements in solar panel technologies, and drop in commercial prices,
have made more and more home owners opt for generating clean solar power. But, energy
consumption varies greatly throughout the day (and night) and without some sort of an energy
storage system, a lot of energy goes to waste during the day, while the grid is needed during
the dark hours.

Home energy storage systems are now picking up speed, especially with the anticipated Tesla
Powerwall, and all its rivals. However, there is still quite a number of limitations, mainly
associated with the deterioration of the rechargeable Li-ion batteries, and this will remain a
problem until a major breakthrough comes along.

Start Download

Free Accurate Forecast in Your Area Plus Radar Maps. Get Weather App!
L&

A Thai project developer, CNX Construction, decided to jump ahead of everyone and move
away from the usual battery storage technology- still use it, but not rely entirely on it. Instead,
the guys developed the first of its kind solar-powered hydrogen energy storage system, and
integrated it in four family houses in Phi Suea House development.

The technology is pretty impressive, extremely efficient and effective, but above all, super eco-
friendly with only water and oxygen as by-products. So, this is how it runs:

Photovoltaic panels, mounted on the house rooftops generate electricity during the day. Some
of it is used, some of it is stored in lead-acid battery packs, and the rest is converted into
hydrogen by electrolyzers that send electrical current through water. The hydrogen is then
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Excess Energy As Hydrogen
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Four s being developed in Chiang Mai, Thailand, will convert excess
energy into hydrogen and store it in fuel cells.

Click here to sponsor CleanTechnica. Bring your
brand to millions of readers every month.

Here is how the energy system functions: During daytime, excess solar power from PV panels is
directed to run electrolyzers and produce hydrogen. Said hydrogen can then be transformed
back into electricity using a fuel cell storage system at night.

Some 114 kW of photovoltaic panels will be capable of generating around 441 kWh of daily
electricity. Excess electricity will be stored in two 2,000-Ah lead-acid battery banks. Electrolyzers : S
will then convert additional excess power into hydrogen gas by applying an electrical current to
water. The hydrogen will then be stored until it is needed, typically at night, at which point it All In One Solar Street Lig ht

ill be changed back into electricity using fuel cells.
o 8 e Sleciicty Using U Get Quote 5> Years Warranty

According to the , "Hydrogen can be as either a
gas or a liquid. Storage of hydrogen as a gas typically requires high-pressure tanks (350-700
bar [5,000-10,000 psi] tank pressure). Storage of hydrogen as a liquid requires cryogenic
temperatures because the boiling point of hydrogen at one atmosphere pressure is -252.8°C.
Hydrogen can also be stored on the surfaces of solids (by adsorption) or within solids (by
absorption).”

An electrolyzer is an electrochemical apparatus designed to perform electrolysis: splitting a
solution into the atoms from which it is made by passing electricity through it. Electrolysis was

STREAM THOUSANDS OF
pioneered in the 18th century by British chemist (1778-1829). TV SHOWS & MOVIES OR
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Sustainable housing project utilizing hydrogen fuel and
solar energy to debut in Thailand
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innovative housing complex that utilizes both

solar energy and hydrogen fuel. The Phi Suea

A - /I House will be located in Chiang Mai,

S | Want This!!! Thailand, and is designed to be completely
85&* i \ =z sustainable, providing 24 hour access to

4H lg%S 2DRG **** electrical power through its new storage

J \ . system. This storage system will not power

only one home, of course, and will be able to

-~

Aenequaaib
S
1\ 4
'r-vg;/;t ";‘vu-

mog’i'x

V.

"

provide electricity for four family homes.

Project will combine the power of solar energy and hydrogen fuel cells

The Phi Suea House will be fitted with solar panels, which will collect sunlight and produce electrical power. One
of the problems with solar energy in the residential sector is that the sun is not always shining. At night, for
instance, these energy systems cannot generate any considerable amount of electricity. To solve this problem,
CNX Construction will be using hydrogen fuel as a form of chemical storage.

(i Ads by Google » Solar Power

Fuel cells are seen as more effective than traditional batteries

Using solar energy, the Phi Suea House will
produce hydrogen, which can later be used by fuel
cells to produce energy. CNX Construction opted
to use hydrogen fuel cells as an alternative to
conventional batteries, as the company suggests
that batteries are not well suited for long term use.
The company notes that a battery storage system
would be too expensive and because they are
comprised of dangerous materials, they are
susceptible to questionable recycling processes.

» Hydrogen Fuel » Cost Solar Energy

A4

Fuel cells are still considered to be quite expensive
CNX Construction has not yet released information
concerning the cost of its sustainable housing
project. Hydrogen fuel cells are, however, widely
known to be expensive due to their use of
platinum. Nonetheless, these energy systems are
largely considered to be quite capable of
producing large quantities of electrical power, and
may be well received in the residential sector.
Moreover, hydrogen fuel can serve as an effective
form of energy storage, as hydrogen can be stored for long periods of time and used to generate electrical
power when it is needed.
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Excess Energy As Hydrogen EANT

December 27th, 2015 by
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Four being developed m' C‘hlang Mai, Thailand, will @I Reprint
convert excess energy into hydrogen and store it in fuel cells.
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Here is how the energy system functions: During daytime, excess solar power from PV

panels is directed to run electrolyzers and produce hydrogen. Said hydrogen can then be M -
transformed back into electricity using a fuel cell storage system at night. : e Viss

Some 114 kW of photovoltaic panels will be capable of generating around 441 kWh of
daily electricity. Excess electricity will be stored in two 2,000-Ah lead-acid battery banks.
Electrolyzers will then convert additional excess power into hydrogen gas by applying an
electrical current to water. The hydrogen will then be stored until it is needed, typically at
night, at which point it will be changed back into electricity using fuel cells. f V4 <

— New Business Class—
According to the , "Hydrogen can be as BANGKOK-TOKYO 6.18 Debut!
either a gas or a liquid. Storage of hydrogen as a gas typically requires high-pressure

tanks (350-700 bar [5,000-10,000 psi] tank pressure). Storage of hydrogen as a liquid

requires cryogenic temperatures because the boiling point of hydrogen at one

atmosphere pressure is -252.8°C. Hydrogen can also be stored on the surfaces of solids

(by adsorption) or within solids (by absorption).”

An electrolyzer is an electrochemical apparatus designed to perform electrolysis:
splitting a solution into the atoms from which it's made by passing electricity through it.
Electrolysis was pioneered in the 18th century by British chemist
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Phi Suea House Development-World’s First Renewable
Energy Residence with Hydrogen Energy Storage

Added by FuelCellsWorks, December 31, 2015

CENEm o o

Four Phi Suea solar homes being developed in Chiang Mai, Thailand, will convert excess energy into

hydrogen and store it in fuel cells.

At the opening event on March 20th, the world’s first fully renewable powered

hydrogen energy system for a multi house compound was officially presented by CNX Construction.

The Phi Suea House development in Chiang Mai consists of 4 family homes and several other
purpose--built constructions, fully supported by solar power from photovoltaic panels and an
innovative hydrogen energy storage system. During the day, excess solar power is used to run
electrolysers and produce hydrogen, which can then be transformed back in to electricity through a

fuel cell at night.

“It’s a dream to have 24--hour access to the power of the sun. With our renewable power system
and hydrogen energy storage, we have fulfilled this dream.” says Sebastian--Justus Schmidt,

initiator of the Phi Suea House project.

The technology behind
this system is still very
new. There are some

systems already .
running in labs at 29 JAN 2016

leading universities The world's first 24H solar-powered

Hydrogen storage multi-house residence

worldwide and small
numbers of similar

hydrog
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C'est la premiere du genre dans le monde. Une construction qui allie la technologie solaire a un systeme de
production d'hydrogene a I'echelle de la residence privée afin de garantir une autonomie totale et prolongee.
Découverte.

Les types d’habitats alternatifs se multiplient a une vitesse éclair. De la tiny-house, a la ferme retapée en
passant par des concepts plus modernes, on en trouve désormais pour tous les gouts et surtout tous les
budgets. Objectif partagée, constituer un habitat écologique, souvent autonome et a I'impact environnemental
limité qui puisse réepondre aux attentes de tous en matiere d'espace ou de confort.

En matiere d'originalité, le projet Phi Suea n'en manque pas. Il pourrait constituer un « game-changer » dans
un avenir prochain. Expérimenté a Chiang Mai, en Thailande, ce groupe d'habitations écologiques mise sur
I'energie du soleil couplée a I'hydrogene pour garantir I'autonomie totale et plus encore. Destiné a quatre
familles, ce complexe imaginé par la societé CNX Construction vise en effet une autonomie énergétique 24
heures sur 24, sans jJamais plus dépendre des caprices meéetéorologiques ni craindre la nuit.

Turquie : des enfants syriens forces a
fabriquer des vetements

Jarawa : le peuple qui refuse |'extinction

‘l\l’ﬂl’\ﬂ



https://mrmondialisation.org/voici-la-premiere-maison-solaire-hydrogene-100-autosuffisante/#.VpTh6iCUH6Y.scoopit

SITE: 21st Century Tech

DATE: 11 Jan 2016
LINK: http://www.21stcentech.com/hydrogen- 61200

energy-storage-breakthrough-technology- ARTICLE REACH
compliment-rooftop-solar-panels/

WEBSITE RANKING SOCIAL MEDIA

6 886,263 4> 2675

1] 87

270,186

2ist Century Tech
A look at Our Future

@& Online MBA In Nonprofit -

Earn Your MBA Online. Apply Now. Get a Nonprofit MBA Degree Online.
® O

Home Search... Q|

Communications Computers~ Energy Environment~ LandUse~ Gadgets Medical Robotics Space Transportation

Home » 21st century technology v+ Hydrogen Energy Storage: A Breakthrough Technology to Compliment Rooftop Solar ) X

Online MBA

2

Hydrogen Energy Storage: A Breakthrough Technology to INn Non p rof It
Compliment Rooftop Solar Panels

L. lenrosend || Jan 11th, 2016 ™) 0 Comments Earn Your' MBA
January 11, 2016 — Today’s guest bloggers are Sebastian-Justus and Jan Schmidt. | was approached by one of their O n | | ne. Ap p Iy N OW.
colleagues about the technology they describe here back in November of last year and was immediately intrigued —
using hydrogen storage along with solar power for residential renewable energy. A bit about both of them. Get d N on p rOﬂt M BA
Sebastian-Justus lives in Chiang Mai, Thailand. He is an adviser to several companies, the conceiver of the Phi Suea Deg ree O n I In e .
House (more on that later) and describes his personal motivation as wholly philanthropic. | quote him, “Everyone ® O
should do something to live in a better world. We are now doing our part - leave the world more green while

gaining and sharing knowledge. This is without a doubt worth all money spent.” >

Jan is Sebastian's co-conspirator and contributor to this posting. Jan, an Aerospace Engineer, a graduate of University
of Sheffield in the United Kingdom, was intrigued by Sebastian proposed residential system employing both solar power
and hydrogen and accepted the challenge of implementing the project. Their Phi Suea House will be the world's first 24-
hour solar-powered hydrogen storage residence and opens on Friday, January 29, 2016. Visit the CNX Construction site
for more information.
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Phi Suea (seen in the picture above) is multi-house project first conceived by Sebastian-Justus Schmidt after he
attended a 2013 telecom exhibition and saw a hydrogen-powered base station used by mobile phone operators in the

event of power failures. It gave him the idea to deploy similar technology for use in homes. This month, on January 28th, = k - ‘ ‘
the public is invited to see the end result in Chiang Mai, Thailand. Sebastian describes his inspiration as follows, “It is Gizmos & Gadgets: New

like applying the knowledge from a physics lesson at school, to practical use.” Gel-Based Battery Could

CNX Construction built Phi Suea, a compound containing 4 family homes plus support buildings, off the grid and fully Be Just What the Energy
powered by photovoltaic panels and a unique hydrogen energy storage system. Installed photovoltaic capacity is 86 Grid Needs

Kilowatts. During the day excess solar energy gets routed to an electrolyser which separates water into hydrogen and
oxygen. Compressed hydrogen gets stored in tanks on site, and when there is no sun, the gas is fed into fuel cells
where it generates electricity.

The technology breakthrough is the storage system. Today the biggest impediment to mass adoption of solar panels is
the lack of 24/7 energy reliability. If the sun doesn't shine, or it's a cloudy day, solar panels have no or limited ability to
generate electricity. Companies like Tesla use lithium-ion battery stacks (the Powerwall) as a way of bridging solar's B - .
interruptability. But batteries have a limited life, good for at the best several thousand recharge cycles before they have .. ) - ‘: .:k
to be replaced. And then you have to dispose of them which can be environmentally unfriendly. re ? e 3 3 -
Phi Suea uses hydrogen rather than batteries to bridge solar power interruptions. It separates hydrogen from water Peter Diamandis Talks

when the sun is shining and stores the gas in tanks where it then is released on demand to power fuel cells. Each About the Coming Solar
Energy Revolution
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High-Tech Homes Go Off-Grid With Solar and

Hydrogen Power

BY PATRICK SISSON - @FREQRESPONSE : JAN 22, 2016, 11:43A

One of the buildings in the Phi Suea House complex in Chiang Mai, Thailand, which is powered by solar panels and a hydrogen fuel cell

system. All images provided by Phi Suea House.

All-day energy from the sun may sound like a green fantasy, but a team of builders and engineers in
Thailand believe they may have built a home energy system that does just that. The Phi Suea House, the
brainchild of CNX Construction, led by telecommunications entrepreneur Sebastian-Justus Schmidt,
wants to showcase a new power system, and prove that hydrogen and solar technology is feasible for
residential construction projects. The housing project seeks to be a proving ground for a new off-grid
power system that utilizes solar panels and hydrogen power.

Located in Chiang Mai, Thailand, the Phi Suea House project consists of four solar-powered residences,
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Thai homes score world's first in
storing sunshine

A Thai firm has built the country's first homes that runs on solar power
for 24 hours a day, using a hybrid of solar PV panels and fuel cells.

The Hydroegen Electrolyser

Hydrogen

D2

Building a home that is powered entirely by clean energy is the Holy Grail of low-
carbon living. While batteries serve as a stop-gap, storing power for use when it is
needed, they remain expensive, difficult to dispose of safely and generally have
short lifespans.

A Thai construction firm based out of Chiang Mai might have come up with a
solution: a system that stores excess power from the sun and convert it into
hydrogen gas, store it in a tank and use it to generate electricity at night or
whenever needed.

The system is already in use, said the firm CNX Construction, which will showcase
the solution at Phi Suea House Project in Chiang Mai on Friday. The firm said that
the four homes at the project are the world’s first “multi-home residential
development” that runs on solar power for 24 hours a day, by converting excess
power into hydrogen for later use.

Hydrogen Electrolyser

H20 and Oxygen
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Software engineers branch out into sustainable
construction

(1) Ads by Google (2] » Sustainable » Building » Thailand » Business

SOMLUCK SRIMALEE
THE NATION
CHIANG MAI January 30, 2016 1:00 am

YOU May Like Sponsored Links

New Golf Wedge is Changing the Game for

Everyone
xE1 Golf

(from Left) Sebastian Justus Sehmid!, and Nattapong Lekchaichan cofounder of design and build firm, CNX
Construction.

AFTER their initial success in developing application software, German Sebastian Justus
Schmidt and Nattapong Lekchaichan decided to diversify and establish a construction and
architect advisory company, CNX Construction Co, for the development of energy-saving and
sustainable buildings in Chiang Mai.

"My partner wanted to build a residence for himself, on 17 rai [2.7 hectares] of land in Chiang Mai; a Shaq's Bank Account Will Stun You
sustainable building, including energy-saving, water-saving and zero waste. But there were no construction or PressroomVIP
home-building companies capable of meeting his demands. by Taboola [>
"Schmidt therefore opted to do it himself, so we decided to set up a new business, CNX Construction, to build
his home, and also to propose the same concept to the market this year," Nattapong said during an interview

with The Nation after the grand opening of Phi Suea House yesterday.

The company was established in 2013 with registered capital of Bt5 million, with Schmidt's Bt200-million Phi
Suea House being its first development project.

The residence includes the latest in energy systems: solar-powered hydrogen storage.

There will eventually be 114 kilowatts of photovoltaic panels generating around 441kWh of electricity a day, part death
of which will be stored in two 2,000-ampere-hour lead-acid battery banks.

Electrolysers will then convert additional excess power into hydrogen by applying an electric current to water.

Read More
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A CHEAPER AND MORE
CFFICIENT ENERGY STORAG
SYSTEM
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The ECOreport looks at Phi Suea House and a cheaper and more effi-
cient energy storage system.

By Roy L Hales

The sun shines more than 300 days a year in Chiang
Mai, Thailand. Hamburg entrepreneur Sebastian-
Justus Schmidt says, “it is the perfect location for a
solar energy system.” His Phi Suea House's solar pan-
els produce 6,000 kWh a month, enough to power 20
to 25 average North American households. Though
the first three residences in this development went online last
March, it officially opened January 29. The most revolutionary as-
pect of this development is the hydrogen electrolyser, whichis a
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The sun shines more than 300 days a year in Chiang Mai, Thailand, and Hamburg entrepreneur
Sebastian-Justus Schmidt says, “it is the perfect location for a solar energy system.” His Phi Suea
House's solar panels produce 6,000 kWh a month, enough to power 20 to 25 average North
American households. Though the first three residences in this development went online last March,

it officially opened January 29. The most revolutionary aspect of this development is the hydrogen Gr n J b
electrolyser in Phi Suea House’s better energy storage system. ee O

POST

Originally published on

Sponsored By:

The Hydrogen Electrolyser o ~»

Click here to sponsor CleanTechnica. Bring your
brand to millions of readers every month.
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“We got the idea to use hydrogen storage from
pilot projects in the telecommunication industry.
They used a system like this to supply power to
communication masts. In many applications, it is
more efficient than the battery systems that are
available,” he said.

Though Schmidt is aware that his technology has
an incredible potential for grid applications, his
focus is off the grid.

How do you

Phi Suea House |Qcomorates m9st of the usual end cy cles of
elements of a environmentally friendly lifestyle ;
(rain-water collection system, green building poverty in Qne
designs, home automation, etc), as well as solar .genera_tlon?
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2, . World’s first solar-powered hydrogen development takes homes
> 100% off-grid
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An innovative off-grid housing development in Chiang Mai, Thailand has set a new milestone in the
journey towards greener and more sustainable living. Developed by CNX Construction and owned by
Sebastian-Justus Schmidt, the Phi Suea House is powered entirely by a solar-hydrogen system — a |
world’s first for energy storage of its size. The solar-powered hydrogen storage system provides 24- " 4
hour, year-round access to clean energy, even during periods of bad weather.

How much can
& a solar roof save you?

Calculate My Savings!
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This issue of A Butterfly Effect? Phi Suea House Proj...
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Singapore Property Prices
May Be at Their Lowest

June 10,2016

March 1, 2016 u 3 B

Climate change. It has become the world’'s most malignant mass murderer, constantly
shifting from one form to another and often striking without warning. Climate change
conversations have been ongoing for decades and numerous initiatives and solutions been
proposed and implemented, some effective while others less so. This is where innovators like
Sebastian-Justus Schmidt feels the need to step in, and make his own contribution to save the
planet.
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In May 2015, Citylife published an article to commemorate the opening of phase one of the
Phi Suea House Project — the world's first ever house, powered solely by renewable energy.
Now, Phi Suea House Project is much more than just a ‘project’ — it is an officially functioning
compound with multiple houses, a communal swimming pool, beach volleyball courts, a

Born a Threat:
nghlanders with no

nursery, and a permaculture garden and lake. Additions such as the beach volleyball court A oy szensmp
and swimming pool are more than just fun extras; they were built to protect the central water June 1,2016
filtration system, which serves the purpose of collecting, treating and storing water for later

use. The permaculture garden wasn't built purelv for aesthetic reasons. as almost everv part
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Phi Suea House - Self-Sufficient Multi-House Gomplex

The mix of European technology and Thai sun enables to build an own micro-grid

(Phi Suea House)
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It is not very surprising if somebody calls it best practice project. Allegedly, the Phi Suea House is the

world’s first 24h solar-powered hydrogen storage multi house residence. It is 100 percent self-
sufficient and located in Chiang Mai, a city of around 150,000 inhabitants in the northern part of
Thailand.

Phi Suea combines several strategies for a for a holistic approach to sustainable
and self-sufficient living

The mix of European technology and Thai sun enables to build an own micro-grid. Four family homes
plus support buildings are powered by a centralized distribution and storage. Photovoltaic panels with
an overall peak capacity of 86kW generate all the desired energy of the compound. Surplus energy
can be stored in lead-acid battery banks. It also can be used to split water with an electrolyzer into its
composite gases. The hydrogen gas is stored in a tank. All solar panels generate an average of

140 233k\Wh/vear It is enauah to drive 370 523km hy car
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El préximo 29 de enero en una %
ciudad de Tailandia, Chiang Mai, se ® ¢
@9 Ultimas noticias

abriran las puertas de la Phi Suea
House, |la primera vivienda del
mundo que se alimentara de energia
solar 24 horas al dia, gracias al
almacenamiento de hidrégeno
instalado en el interior de la casa.

' Una casa que suministrara de
energia no a una familia, sino a
cuatro, ademas de varios edificios

de apoyo.

El Brent marca maximos desde
La empresa encargada para realizar este proyecto, CNX Construccién, ha desarrollado esta noviembre
innovadora tecnologia de almacenamiento para resolver los problemas inherentes a los paneles
solares que sdlo funcionan cuando sale el sol y, que a2 veces generan mas energia de la Cepsa recurre al Supremo las
necesaria. Aungue la industria de las baterias soluciona algunos de estos problemas, “no son aportaciones al fondo de
muy adecuadas para el uso a largo plazo”, segun dijo la constructora. Eficiencia Energética

“El almacenamiento de la energia en baterias no es ideal
para grandes cantidades”, afadio CNX, "en general, las
baterias son caras, pesadas y estan hechas de materiales ...esta casa se va a convertir

peligrosos con procesos de reciclaje cuestionables”. en “la mas verde de las /‘0
verdes”.. 7y Club de Expertos
Un proyecto piloto en Hawai

Es cierto que ya existe en |la actualidad un proyecto
similar: un generador que suministra electricidad gracias a una pila de hidrégeno alimentada Movilidad eléctrica, étenemos
con energia solar en Honolulu, el puerto de Hawai, pero a veces utiliza el gas natural como
fuente de alimentacién, un coste prohibitivo a gran escala. Sin embargo, un proyecto
Unicamente solar-hidrégeno ofrece una alternativa de aimacenamiento de energia limpia.

el futuro mas cerca?

Pero, écomo funciona? Segun Cityife Chiang Mai, "durante el dia, los paneles solares en
cinco de las estructuras captan la energia del sol y Ia envian a la instalacién realizada
en el edificio que distribuye |la electricidad al resto de las viviendas de esta
comunidad a la vez que extrae el hidrégeno del agua”.

Es decir, segun CNX Construccion, "“la mejor manera de almacenar energia es generar gas de
hidrégeno a través de electrolizadores con energia solar y agua pura durante el dia. Los
electrolizadores producen gas de hidrogeno mediante el uso de una corriente eléctrica que
separa el agua en sus gases compuestos: hidrogeno y oxigeno™.

P

Pedro Gonzdlez esgrime en este

Durante la noche 0 cuando se necesita energia adicional, se utiliza el hidrégeno para producir articulo las ventajas que suponen
energia con una célula de combustible. incorporar en la sociedad espanola
la movilidad eléctrica y se
Una energia 100% limpia .
pregunta: si...
“Nuestro sistema de almacenamiento de energia es un sistema hibrido de una bateria de Leer mas...

hidrégeno que maximiza las ventajas de las baterias y las pilas de combustible. Las baterias
toman las cargas muy rapidas y cortas, mientras que la carga masiva de energia permanente
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“The technology breakthrough is the storage
system. Today the biggest impediment to mass
adoption of solar panels is the lack of 24/7
energy reliability.”

clst Century Tech, 2016




VIDEOS

OVERVIEW

PHASE 1

—nergy System - Youtube March
2015

Hydrogen Electrolyser , Youtube
March 2015

PHASE 2

NBT Channel. Feb 2016 bNBT

News - We TV Channel Feb 2016

Lanna Society - We TV Channel,
Feb 2016

21,299

EST. TOTAL VIDEO VIEWS




CHANNEL: NBT Channel
CATEGORY: Logistic News EP15
DATE: 9 Feb 2016 REACH

”‘ 201

{) 646




CHANNEL: We TV Channel
CATEGORY: News

DATE: Feb 2016 REACH

{» 578 ” 190

ol ¥~ ’
1

-
n. 4
‘
; ".l}'
»"
S

1;
, s
| ":‘ - A!‘;

- < 4- - - ' . - -
-_)‘ " vudideohaui naandanudvlalyins
— —

m~m
>

.
-

- . - - -
- - v : - - B * - - f . . . - B
¢mmma————————————————ER . T W W WS W EW TS _MES ® T T W ms W 224 .1))) Q "

CNX Construction
CNX




CHANNEL: We TV Channel

CATEGORY: Lanna Society 4,806

DATE: Feb 2016 VIEWS

{» 874 ?‘ 410

AR g P n =
viuwiao vunwaawaooiwwiwwalsioooaoa
24 vaoluownorsnuveoolan

Ommm—— 056 ) TE O™




CHANNEL.: Youtube, CNX Construction
CATEGORY: The Phi Suea House Energy System 15 131
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“An innovative off-grid housing development in
Chiang Mai, Thailand has set a new milestone in
the journey towards greener and more
sustainable living.”

INnhabitat, 201
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Phi Suea House Opening Phase 2
29 Jan 2016
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EVENT: Phi Suea House Opening Phase 1
LOCATION: Phi Suea House 78

DATE: 20 Mar 2015 TOTAL GUESTS

The first phase of the development was completed on March 20, 2015.
The energy system entered the testing phase with the first three buildings:
the Energy Management Facility and two guesthouses.

Mr. Hagen E. W. Dierksen, The Honorary Consul of the Federal Republic
of Germany cut the ribbon to mark the opening of the hydrogen energy
system at the Phi Suea House Phase 1 Ceremony.
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January 29, 2016 marked the ofticial opening of the Phi Suea House full
system utilization. The president of the Joint Foreign Chamber of
Commerce opened the press conference, joined by the Nanyang
Technology University director and academia members from the Sasin
Center for Sustainability Management. A roundtable talk also invited

nationally-known architects and other sustainability experts to debate the
future of sustainabillity.

Over 200 guests joined this milestone in renewable energy for residential
use. Amongst them were members of the European Association for
Business and Commerce, German-Thai Chamber of Commerce, Thai-
Norwegian Chamber of Commerce, in addition to German embassy
members, and Irish consulate members. Business owners from all over
Thailland, International entrepreneurs and investors also took part in the

day's activities.
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“His Phi Suea House's solar panels produce
6,000 kWh a month, enough to power 20 to 25
average North American households. *

The Eco Report, 2016
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PROJECT

Phi Suea House Project
Solar Hydrogen Multi-house Residence
Media Coverage Report

Authors: Vaitea Cowan and Emma Raventos Berrow
Compiled: 15.07.2016
Printed: 1.08.2016

For more information please see the website of the Phi Suea House Project
www.phisueahouse.com and also CNX Construction www.cnhxconstruction.com.
The report will be available for free download by mid July 2016.
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wwWw.phisueahouse.com



