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These 2018 hydrogen achievements 
could impress even fuel cell naysayers 
2018 was a big year for hydrogen projects and  
innovations. 
Last year was a big one for hydrogen innovations and 
technologies. Aside from incredible and ground-breaking 
research involving clean hydrogen production, there were 
several 2018 hydrogen projects that helped to further put 
this alternative and clean fuel on the map. 
Hyundai launched its FCEV SUV and hydrogen-powered 
trains begin operation in Germany. 
Arguably, the most notable of the 2018 hydrogen innova-
tions and technologies that became reality last year were 
the launch of Hyundai’s Nexo SUV and Germany’s Cordia 
iLint trains. 
Since its unveiling last January during CES 2018, The 
South Korean automaker’s next-generation hydrogen fuel 
cell electric SUV, the Hyundai Nexo, has hit the roads. Not 
only is this hydrogen-powered vehicle impressing the au-
to industry with its eco-friendly emissions and range, but 
also with its other exciting features including autono-
mous driving, autonomous parking, and its ability to drive 
like a natural car. 
Germany, on the other hand, achieved a world first back 
in September 2018 with the commercial service launch of 
its Cordia iLint hydrogen fuel cell trains. The zero-
emission and ultra-quiet trains run silently on approxi-
mately 100 kilometers (just over 62 miles) of track 
through Cuxhaven, Bremerhaven, Bremervorde and Bux-
tehude in Lower Saxony. 
Hype hydrogen taxi trips in Paris and other notable 2018 
hydrogen innovations. 

Paris has made a concerted effort to help France become 
cleaner than ever with several eco-friendly projects, in-
cluding implementing a ride hailing service called Hype 
Taxis. These hydrogen-powered cabs have been around 
in France’s capital since 2015, but it wasn’t until last year 
that the Hype fleet reached its 100-vehicle landmark. In 
addition to achieving this goal, the company also made a 
record 231,660 trips in Paris. Hype plans to increase its 
fleet to 600 vehicles by 2020. 
Beyond Hype, here are some other honorable 2018 hy-
drogen innovation mentions: 
  80 new hydrogen stations were built worldwide. 
 Air Liquide announced plans to build the first world-

scale liquid hydrogen production plant dedicated 
solely to hydrogen energy markets. 

 The port of Long Beach in Southern California will be 
the first in the world to have a hydrogen truck refuel-
ing station. 

 Energy Observer, the world’s first hydrogen-powered 
boat, has sailed over 10,326 nautical miles as it con-
tinues its global environmental mission. 

 The global fleet of hydrogen fuel cell vehicles in-
creased to 10,000. 

With so many exciting 2018 hydrogen achievements, it 
will be interesting to see what 2019 has in store for this 
multipurpose form of clean power. 
Source: http://www.hydrogenfuelnews.com/these-2018-
hydrogen-achievements-could-impress-even-fuel-cell-
naysayers/8536803/ 
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Changes in IAHE Leadership 
Since the International Association for Hydrogen Energy (IAHE) was established after the 
landmark THEME (The Hydrogen Economy Miami Energy) Conference in March 1974, Dr. 
T. Nejat Veziroglu has been the IAHE President. During his tenure, the foundations of the 
hydrogen energy system have been established.  
Now, even the big industries, including petroleum companies, agree that the permanent 
solution to the global warming and urban pollution is the conversion to the hydrogen  
energy system. The conversion has already started. There are hydrogen fueled cars, buses, 
trucks, forklifts, submarines, and various types of fuel cells for electricity production on the 
market. Hydrogen is the preferred fuel for space travel, since it is the lightest and most 
efficient fuel. Aircraft companies are involved in R&D activities to manufacture hydrogen 
fueled airliners.  
Even though we have made great strides, there is still a long way to go before the whole world converts to the  
hydrogen economy. 
Dr. Veziroglu recently celebrated his 95th birthday and has retired as IAHE President. On his recommendation, the  
following individuals have been unanimously elected to IAHE management, effective March 1, 2019. 

Dr. John W. Sheffield has been elected as the next IAHE President. John has the best  
qualifications for this position. He has the right education (BS in engineering science from 
the University of Texas at Austin, MS in engineering mechanics from North Carolina State 
University, and PhD in engineering science and mechanics from North Carolina State  
University) and the right experience. Dr. Veziroglu’s association with John started in 1978, 
when John joined the Clean Energy Research Institute at the University of Miami as a 
postdoc under Dr. Veziroglu’s supervision. Since then, John has assisted with all IAHE  
activities, joined the IAHE board, and had been serving as the executive vice president. He 
has written hundreds of hydrogen energy related papers, and has given scores of invited  
lecturers on hydrogen energy. He is pleasant, friendly, and a strong believer in hydrogen 
energy. He is the best person to carry the hydrogen energy flag. 
Dr. Ayfer Veziroglu has been elected as the Chief Financial Officer of IAHE. Since 2002,  
Ayfer has been carrying out chief financial officer duties in addition to the bookkeeping 
for IAHE. She has the right education (BS in business administration from the Marmara 
University, Istanbul, MS in management of technology from the University of Miami, and 
PhD in transportation from the Institute Superior Tecnico, Lisbon) and the right  
experience. In addition, she has authored many papers in hydrogen energy, authored 
and co-authored 6 books, edited and co-edited 4 conference proceedings. She is also 
very familiar with the workings of IAHE since she serves on the IAHE board and has the 
title of executive vice president. 
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More information about this data can be found online at https://ihsmarkit.com/products/hydrogen-chemical-
economics-handbook.html. 
Source: IHS Markit 
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Vehicle News  
Hyundai to boost hydrogen fuel cell produc-
tion to 700,000 units 
Hyundai Motor Group will extend its production of hydro-
gen fuel-cell technology beyond its cars, as part of its 
‘FCEV Vision 2030’. 
The Korean brand aims to produce 700,000 fuel-cell sys-
tems annually by 2030, including 500,000 units for FCEVs, 
as part of its plans which will see the propulsion method 
introduced into drones, vessels, rolling stocks, forklifts and 
power generators. 
An investment of KRW 7.6 trillion won (over £5.3bn) in the 
technology by 2030, creating 51,000 jobs in the process. 
“Hyundai Motor Group, the global pioneer of the com-
mercial production of FCEV, is taking a bold step forward 
to expedite the realization of a hydrogen society,’’ said 
Euisun Chung, executive vice chairman of Hyundai Motor 
Group. 
“We will expand our role beyond the automotive trans-
portation sector and play a pivotal role in global society’s 
transition to clean energy by helping make hydrogen an 
economically viable energy source. 
“We are confident that hydrogen power will transcend the 
transportation sector and become a leading global eco-
nomic success.” 
Next year Hyundai Motor UK begin to import its new 
Nexo FCEV, following its previous exploration into sales of 
the AFV derivative with its previous ix35 and Tucson fuel 
cell SUVs. 
The new model will go on sale in March, is powered by a 
fuel cell delivering 161bhp and 291lb ft of torque, and is 
expected to be priced somewhere in the region of 
£65,000. 
But Hyundai’s new plans for hydrogen indicate that it in-
tends to leverage far more from its relationship with the 
fuel-type. 
As the first step to fulfill the ‘FCEV Vision 2030’, HMG’s 
fuel-cell system manufacturing affiliate Hyundai Mobis Co. 
held a ground-breaking ceremony for its second fuel-cell 
system plant in Chungju, South Korea, December 11. 

The second factory will help Mobis increase annual fuel-
cell system output to 40,000 units by 2022, up from the 
current 3,000 units, it said in a statement. 
The statement added: “With high energy density and ease 
of stack refueling, hydrogen would help reduce the com-
prehensive ownership costs by about 10% for all possible 
transportation means including rolling stocks, vessels and 
forklifts, according to a study by McKinsey & Company. 
“The study also estimates that approximately 5.5 million 
to 6.5 million fuel cell system units will be required by 
2030 globally. 
“HMG is the only company to establish a dedicated plant 
for commercial production of fuel cell systems. With the 
construction of an additional fuel cell plant, Hyundai can 
quickly target market success on a global scale.” 
Source: https://www.fleetnews.co.uk/news/manufacturer-
news/2018/12/11/hyundai-to-boost-hydrogen-fuel-cell-
production-to-700-000-units 

Hyundai delivers first Nexo in US, undercuts 
Toyota Mirai by $65 

Hyundai introduced the 2019 Nexo at CES last year and 
now the company has delivered the first model to an 
American customer in Van Nuys, California. 
Besides announcing the delivery, Hyundai revealed the 
crossover will have a base price of $58,300. That under-
cuts the Toyota Mirai by $65 and that’s before incentives 
from the state of California which are worth up to $5,000. 
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Vehicle News 
The good news doesn’t stop there as Hyundai will pro-
vide the first year of maintenance for free. Buyers will  
also receive up to $13,000 worth of hydrogen refueling 
cards which can be used within the first three years of 
ownership. 
Customers looking to lease aren’t out of luck as they can 
get the Nexo Blue for $399 a month for 36 months. 
Hyundai didn’t mention any down payment, but the en-
try-level FCV features LED lighting units and 17-inch alloy 
wheels. 
The Nexo Blue also comes pretty well equipped as driv-
ers will find a leather-wrapped steering and heated pow-
er front seats with vegan leatherette surfaces. Other nice-
ties include an auto-dimming rearview mirror, a dual-
zone automatic climate control system, a wireless 
smartphone charger and a 12.3-inch infotainment system 
with GPS navigation. 
As with many other new vehicles, the Nexo Blue features 
an assortment of driver assistance systems. These include 
Forward Collision-Avoidance Assist, Blind-Spot Collision 
Warning, Blind-Spot View Monitor, Rear Cross-Traffic 
Collision Warning and Lane Follow Assist with Lane 
Keeping Assist as well as Departure Warning. 
The luxury-oriented Nexo Limited is a tad more expen-
sive as it costs $449 per month. However, it rewards buy-
ers with heated / ventilated front seats, a heated steering 
wheel and an eight-speaker premium audio system. Oth-
er highlights include a power sunroof, parking sensors 
and 19-inch alloy wheels. 
Both models have a hydrogen fuel cell powertrain and an 
electric motor that produces 161 hp (120 kW / 163 PS). 
This enables the crossover to accelerate from 0-60 mph 
(0-96 km/h) in 9.5 seconds. 
In terms of range, the Nexo Blue can travel up to 380 
miles (611 km) before needing to find a hydrogen refuel-
ing station. The Nexo Limited has a slightly shorter range 
of approximately 354 miles (569 km). 
Source: https://www.carscoops.com/2018/12/hyundai-
delivers-first-nexo-us-undercuts-toyota-mirai-65/ 
 
 

Nikola moves closer to marketing hydrogen-
electric trucks 

Nikola Motor Co. founder and CEO Trevor Milton said two 
key customers — private fleet Anheuser-Busch Cos. and 
truckload carrier U.S. Xpress Enterprises — will begin fleet 
tests of Nikola’s zero-emisssions hydrogen-electric Class 8 
trucks by the end of the year, as the first shoots of the 
necessary fueling infrastructure are emerging in Phoenix. 
Milton spoke with Transport Topics in an exclusive inter-
view here Jan. 8 during CES, the world’s largest technolo-
gy event. 
“I wanted to redesign everything from the ground up. I 
can’t do that if I keep a lot of the same stuff that is on 
trucks right now,” Milton said. “We are just lucky that we 
started a long time ago so we are ahead of everyone. We 
developed our own fuel cell, our own batteries — they are 
more energy dense than any other battery on the market 
in the world.” 
Nikola’s battery is almost 400 watt-hours per liter, he said, 
calling that 50% to 70% more energy dense than rival bat-
teries. 
Its 240-kilowatt fuel cell is the biggest he knows of, and 
there are two on board his Class 8 trucks. 
Andrew Lund, chief engineer in the product development 
office at Toyota Motor North America Inc., told TT he 
wished Nikola well. 
“They are a very interesting company. Certainly they are 
going to produce heavy-duty trucks. So in one way they 
are competitors. But I view them as more of a partner in, 
really, growing hydrogen infrastructure. Their announced 
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plan is to build hydrogen stations across North America. I 
would want them to be successful because that would 
bring about the hydrogen society that Toyota has be-
lieved in for so many years.” 
Milton said his company plans to build 700 hydrogen 
fueling stations in the United States over the next seven 
years. 
The first 14 stations will be up and running by 2021, ac-
cording to the company, which is based in Phoenix, where 
two stations are being built and each of which will pro-
duce more than 1,000 kilograms of hydrogen. 
“Then we go to stations that produce 24,000 kilograms a 
day. We focus mainly on dominating the hydrogen-
production side, and the truck is a catalyst to drive the 
cost of the hydrogen down. Our hope is we can share sta-
tions with Daimler or others that are interested, like Hyun-
dai,” Milton said. 
In September, Hyundai Motor Co., in cooperation with H2 
Energy, will provide 1,000 hydrogen-electric heavy-duty 
electric trucks to the Swiss commercial vehicle market, to 
be delivered beginning this year through 2023. News re-
ports said the South Korean truck maker could bring its 
hydrogen trucks to the United States. 
A day-cab version of the Nikola truck for North America 
plus its flat-face, heavy-duty truck intended for the Euro-
pean market will be on display April 16-17 in Phoenix dur-
ing an event the company calls Nikola World. 
“That’s when the whole world gets to see the production 
truck, a beautiful, stunning truck,” Milton said. “So what 
we have done now is proven out that the truck works, the 
components function together, the aerodynamics of the 
truck work. The cab, the body, all that’s done. That’s the 
hardest part. It took five years to do, to actually make all 
the systems fully function together.” 
As of early January, 2,500 people had reserved to attend 
the event, he said. 
At the same time, Milton said he is looking forward to 
competing against the North American arm of Daimler 
Trucks, the world’s largest truck maker. 
Daimler Trucks North America is the leader in Class 8 U.S. 

retail sales. 
“They have their own fuel cell, although they have tens of 
billions of dollars invested in diesel so they can’t scrap it. 
They have to transition out of [diesel] over 10 years. They 
will be right there alongside of us,” Milton said. “Once we 
do it and prove it, and they see the model working, Daim-
ler will come right in. But there is enough room. I actually 
welcome it. When Daimler comes in, the world takes no-
tice and they know it’s legit.” 
Kenworth Truck Co., a unit of Paccar Inc., and Toyota an-
nounced at CES they are collaborating to develop 10 hy-
drogen-electric tractors for drayage operations in the Los 
Angeles basin — with Toyota’s hydrogen fuel cell technol-
ogy going into Kenworth’s T680 trucks. 
Milton referred to the effort as “research and develop-
ment.” 
Nikola has about 11,000 orders for its truck. 
U.S. Xpress Enterprises ranks No. 21 on TT’s Top 100 list of 
the largest for-hire carriers in North America. Anheuser-
Busch Cos. ranks No. 65 on the Top 100 list of the largest 
private carriers in North America. 
Source: https://www.ttnews.com/articles/nikola-moves-
closer-marketing-hydrogen-electric-trucks 

Tesla semi gets ‘peppy and quiet’ hydrogen 
fuel cell competitor from Kenworth-Toyota 

With support from the California Air Resources Board, 
Japanese car giant Toyota and truck maker are collaborat-
ing to build and develop a limited run of hydrogen fuel 
trucks. The vehicles, that are Kenworth T680 trucks 
changed by Toyota’s hydrogen fuel cell powertrains, are 
anticipated to drive on routes around Los Angeles and 
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further inland into San Bernardino. The real specs of these 
vehicles have not been declared by either company, but 
the assortment of the hydrogen fuel cell T680 trucks are 
thought to be 300 miles in “normal drayage operating 
conditions. ” 
Toyota and Paccar, the parent company behind Kenworth, 
took the wraps off the hydrogen fuel cell long-hauler in 
this particular month ’s Consumer Electronics Show in Las 
Vegas. The car, which can be categorized as a Class 8 
truck, stands to be a possible competitor for upcoming 
all-electric trucks like the Tesla Semi later on. In a state-
ment to CNBC, Brian Lindgren, Kenworth’s director of re-
search and development, noted that utilizing hydrogen as 
a source of propulsion makes more sense of Class 8 vehi-
cles compared to batteries, that power vehicles like Tesla’s 
all-electric long-hauler. 
“We think that carrying electricity in the form of hydrogen 
for heavy-duty Class 8 trucks creates more sense than 
transporting it because the trucks can be refilled faster 
and provide longer array,” he explained. 
Lindgren’s point about faster refilling times for hydrogen 
fuel cell vehicles is very justified, considering that a pas-
senger automobile such as a Toyota Mirai could refill its 
tank around 300 miles of range in roughly 5 minutes. 
That’s considerably faster compared to Tesla’s Super-
chargers, that might be capable of charging approximate-
ly 200 miles of range in 30 minutes. Bigger vehicles such 
as the hydrogen-electric Kenworth T680 trucks could 
probably take longer to refill compared to a passenger 
automobile such as the Mirai, however there is a great 
probability that the long-hauler could still refill its tank 
faster compared to Tesla Semi may charge its batteries, 
even if it is plugged to the upcoming Megacharger Net-
work. 
Toyota-Paccar’s Kenworth T680 hybrid fuel cell trucks 
caught the interest of some CES attendees on account of 
the vehicle’s silent operation, which is nearly comparable 
to an all-electric truck. Lindgren, for his part, also noted 
that motorists that have operated the truck really appreci-
ated the delight of the car or truck. “Drivers like these 
trucks since they’re peppy and silent,” he explained. 
Andy Lund, the Toyota main engineer on the job, further 
stated that the hydrogen-electric trucks would have ex-

actly the same payload capacity for a diesel rig. Unlike its 
fossil fuel-powered sockets, the hydrogen fuel cell Ken-
worth T680 long-haulers would just require a four-speed 
transmission, that is far simpler compared to 18-gear 
transmissions normally fitted on Class 8 diesel trucks. 
When there’s one thing that would likely go against Toyo-
ta and Paccar’s hydrogen trucks, even however, it would 
function as fuel efficiency. Kenworth’s director of research 
and development mentioned that the prototype trucks 
currently absorb hydrogen at around the same rate as 
present diesel trucks, at approximately 5-7 mpg. The only 
advantage of these vehicles, of course, is that the trucks 
would just produce water vapor out of their exhausts. 
That is a significant advantage, considering that the truck-
ing business accounts for approximately 23% of carbon 
emissions from transport in 2016, according to the Envi-
ronmental Protection Agency. 
Nevertheless, this would be something that Tesla could 
capitalize on. Throughout the electric long-hauler’s un-
veiling, Musk noticed that the Semi would price operators 
1.26 a mile to run, significantly less than the typical $1.51 
per mile that diesel-powered vehicles price. Musk’s quote 
has been met by disbelief by veterans of the trucking 
business, but in the event the Tesla Semi’s managing 
costs remain authentic to this CEO’s quote, then the car 
would most certainly give itself a remarkable advantage 
over petrol and hydrogen-powered competitions when it 
begins operating on America’s roads. 
Hydrogen fuel cells stay a viable alternative for sustaina-
ble transport. Elon Musk, for a person, has openly dis-
cussed his dislike for hydrogen-electric transport. In a 
statement to Autocar at 2014, for starters, Musk went so 
far as to explain hydrogen fuel cell programs as “mind-
bogglingly dumb. ” 
“They’re mind-bogglingly dumb.   You can’t actually have 
a sensible debate. Consider the entire fuel cell system 
against a Model S. It is far worse in volume and mass 
terms, and far, far, worse at price. And I haven’t even 
talked about hydrogen being so hard to deal with. Suc-
cess is not really possible. Producers do it [FCEVs] since 
they are under pressure to reveal some thing 
‘constructive’ about sustainability. They feel it’s better to 
be working on a way a generation away rather than some-
thing just around the corner. Hydrogen is always labeled 
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the fuel of the future — and always will be,” Musk stated. 
Elon Musk initially declared that the Tesla Semi would 
start production sometime in 2019. Nevertheless, later 
statements against Tesla’s head of investor relations Mar-
tin Viecha implied that the electric automobile maker 
would “earnestly” start producing that the Semi from 
2020. 
The article Tesla Semi gets ‘peppy and quiet’ hydrogen 
fuel mobile competition from Kenworth-Toyota appeared 
initially on TESLARATI.com. 

Alstom and Eversholt Rail unveil a new hydro-
gen train design for the UK 

Alstom and Eversholt Rail have unveiled the design of a new 
hydrogen train for the UK market. The train, codenamed 
‘Breeze’, will be a conversion of existing Class 321 trains, reengi-
neering some of the UK’s most reliable rolling stock, to create a 
clean train for the modern age. These trains could run across 
the UK as early as 2022. 
The rolling stock conversion will be carried out by Alstom, work-
ing in partnership with Eversholt Rail and building upon an es-
tablished business relationship spanning over 15 years and 
across multiple rolling stock fleets. This proven and reliable Class 
321 is an excellent fit in terms of characteristics, fleet size and 
availability for conversion to a Hydrogen Multiple Unit (HMU). 
Alstom and Eversholt Rail are working closely with industry 
stakeholders to develop the business cases and evaluate de-
tailed introduction plans for fleets of these innovative trains and 
the associated fueling infrastructure. Alstom and Eversholt Rail 
also confirmed that their initial, comprehensive engineering 
study is now complete, and the train design concept finalized. 
The innovative technical solution defined is the first to allow a 

hydrogen train to fit within the standard UK loading gauge, and 
it will also create more space for passengers than the trains they 
are intended to replace. 
The Alstom facility in Widnes will manage the conversion of the 
Breeze trains, creating high quality engineering jobs in this new, 
emerging sector.   
The news follows the introduction in September of Alstom’s 
Coradia iLint hydrogen trains in Germany, where they now op-
erate in regular passenger service on a daily basis. There is 
growing interest in Alstom’s hydrogen technology worldwide, 
including in France where the President of the Occitanie region, 
Carole Delga, recently announced a proposal to introduce the 
technology on trains there.  
“Hydrogen train technology is an exciting innovation which has 
the potential to transform our railway, making journeys cleaner 
and greener by cutting CO2 emissions even further. We are 
working with industry to establish how hydrogen trains can play 
an important part in the future, delivering better services on 
rural and inter-urban routes,” said Andrew Jones MP, UK Rail 
Minister. 
“Transport in the UK has evolved over centuries from the 
world’s first steam train to the tens of thousands of electric vehi-
cles on our roads today thanks to our nation of innovators. This 
new hydrogen powered train is further proof of the UK’s contin-
ued creativity to transform the way we travel as we continue to 
move to a greener, cleaner economy. The UK is on track when it 
comes to growing a world-leading hydrogen economy, and 
through our modern Industrial Strategy we are providing £23 
million to power our ambition to be the ‘go-to’ place for first-
class hydrogen transport,” said Claire Perry MP, UK Minister for 
Energy and Clean Growth. 

 “The Breeze will be a clean new train for the UK with a stylish, 
modern look. The railways need to decarbonize and the Gov-
ernment has rightly set out a goal to eliminate diesel rolling 
stock by 2040. Hydrogen trains offer an ideal solution for routes 
which are unlikely to benefit from electrification, and our inno-
vative engineering solution means they can now fit within the 
UK loading gauge and can quickly be ready to roll on Britain’s 
railways. In Germany, Alstom’s hydrogen trains are already 
transporting passengers in the comfort and quiet that is charac-
teristic of these trains. The Breeze offers British rail users the op-
portunity to share in the pleasure that is a journey on a hydro-
gen train,” added Nick Crossfield, Alstom UK & Ireland Manag-

9 



 

  Vehicle News 
ing Director.  
“Eversholt Rail has an enviable record of innovation across its 
rolling stock portfolio.  Combining the experience gained from 
the successful Coradia iLint and Class 321 Renatus programs will 
deliver a hydrogen-powered multiple unit product that will 
meet sponsors’ and train operators’ aspirations for the earliest 
possible fleet introduction,” added Eversholt Rail Client Rela-
tions Director Stephen Timothy. 
Source: https://www.alstom.com/press-releases-
news/2019/1/alstom-and-eversholt-rail-unveil-new-hydrogen-
train-design-uk?fbclid=IwAR2l5l3LQLs5t5gfN-TY8lAGZ23iNL-
OAfSknpsDXMqQ-_VavMR_lMFy0FM 

1st hydrogen fuel cell fueling station to be built in 
Saudi Arabia 
Saudi Aramco and Air Products have signed an agreement 
to jointly-build the first hydrogen fuel cell vehicle fueling 
station in Saudi Arabia, which is expected to be opera-
tional in the second quarter of 2019, the two companies 
announced in a statement. 
 
The collaboration between the two firms will combine Air 
Products’ technological know-how and experience in the 
field of hydrogen with Saudi Aramco’s industrial experi-
ence, facilities and R&D capabilities, they said. 
 
According to the statement, Saudi Aramco and Air Prod-
ucts will establish a pilot fleet of fuel cell vehicles for 
which high-purity compressed hydrogen will be dis-
pensed at the new fueling station. 
 
Air Products’ proprietary SmartFuel® hydrogen fueling 
technology will be incorporated into the new station to 
supply the vehicles with compressed hydrogen, it said. 
 
The collected data during this pilot phase of the project 
will provide valuable information for the assessment of 
future applications of this emerging transport technology 
in the local environment, the statement added. 
 
“Hydrogen fuel cells offer an effective means for the elec-
trification of transport while maintaining easy, 5 minute 
refueling and long driving ranges,” said Ahmad O. Al 
Khowaiter, Chief Technology Officer of Saudi Aramco. 

 
“The use of hydrogen derived from oil or gas to power 
fuel cell electric vehicles represents an exciting opportuni-
ty to expand the use of oil in clean transport,” he added. 
 
“We are honored to work on another venture with Saudi 
Aramco to establish and develop a sustainable hydrocar-
bon-based hydrogen supply system for pilot demonstra-
tion of a fuel cell vehicle fleet in Saudi Arabia,” said Dr. 
Samir Serhan Executive Vice President at Air Products. 
 
He added: “It further illustrates our commitment to the 
Kingdom’s 2030 vision.” 
 
The hydrogen refueling station will be located within the 
grounds of Air Products world-class Technology Center in 
the Dhahran Techno Valley Science Park, the two compa-
nies said. 
 
Toyota Motor Corporation will supply Toyota Mirai Fuel 
Cell Vehicles for testing in this pilot project, said the state-
ment. 
 
Toyota has been investing in hydrogen for over 20 years 
and in 2014 introduced the Mirai, its first mass-produced 
hydrogen fuel cell vehicle, it said. 
 
The Mirai is a zero-emission vehicle which runs on com-
pressed hydrogen gas and only emits water. The car is 
powered through a fuel cell which creates electricity by 
combining oxygen from air with hydrogen from the fuel 
tank. 
 
Toyota has long maintained that hydrogen fuel cell tech-
nology can offer a sustainable zero emission solution 
across a broad spectrum of vehicle types, the statement 
added. 
Source: 
https://aawsat.com/english/home/article/1562586/1st-
hydrogen-fuel-cell-fueling-station-be-built-saudi-arabia 
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AFC Energy unveil world’s first hydrogen  
electric vehicle charger 

AFC Energy, an industrial fuel cell power company, has 
announced the deployment of CH2ARGETM, the world’s 
first electric vehicle charger based on hydrogen fuel cell 
technology. 
The breakthrough by the UK-based energy technology 
company could enable 100% clean electricity for future EV 
charging. 
The new system was recently demonstrated and saw a 
BMW i8 as the first ever car to be recharged with power 
generated by a hydrogen fuel cell. The innovation takes 
place after 10 years of fuel cell research development at 
the AFC Energy laboratories. 
AFC Energy is preparing for the commercialization of fuel 
cell-based EV Charge solutions to meet the growing de-
mand for environmentally friendly power in the EV mar-
ket. 
The EV market is set to grow rapidly, the UK government 
has stated that 50% of new car sales will be EV’s by 2030 
which will see nine million EVs on the road. By 2040, 100% 
of new car sales are planned to be EVs leading to the UK’s 
fleet of 36m cars becoming EVs. 
“By 2030, it is estimated that there could be nine million 
electric vehicles on the roads of Britain, up from 90,000 
today,” said Adam Bond, Chief Executive Officer at AFC 
Energy. 
“For this transition, we need charging stations to be em-

bedded throughout the country, as well as seeking inno-
vation solutions to overcome the severe limitations of 
centrally generated electricity.” 
“By developing and demonstrating the effectiveness of 
our hydrogen fuel cell in the application of EV charging, 
AFC Energy has shown it is ready to lead the way not only 
in solving the challenge[s] of increased demand for elec-
tricity, but also doing so in a truly zero emissions ap-
proach,” Bond concluded. 
CH2ARGE includes AFC Energy’s small-scale fuel cell con-
nected to an inverter which transfers energy created by 
the fuel cell to a charger. The system is supported by a 
48V battery pack to assist the peak power demands. The 
solution can be tailored for both on and off grid applica-
tions and scale up as required. 
The demonstration CH2ARGETMsystem was sized to pro-
vide sufficient power to charge two EVs concurrently at 
recharging levels 1,2 or 3. The system’s inverters are con-
trolled via AFC Energy’s fuel cell control system which en-
sures the safe and precise control of the complete setup. 
AFC Energy is looking to enter into discussions with po-
tential OEM partners and suppliers for the production of 
its CH2ARGETM scalable EV charge systems for commercial 
deployment. 
Source: https://www.gasworld.com/worlds-first-hydrogen-
electric-vehicle-charger/2016334.article 

New hydrogen plant to serve CA’s growing 
fuel cell vehicle market 
Air Products has announced plans to build a second liquid 
hydrogen production facility in California to meet increas-
ing product demand from several customer markets, in-
cluding the growing fleet of hydrogen fuel cell vehicles in 
the state. 
Project development work is already under way for the 
facility, which is scheduled to come onstream in the first 
quarter of 2021. 
“Current customer demand for liquid hydrogen is driving 
the need for this new investment as we are experiencing 
growth from many traditional market segments, for which 
a reliable source of this product is vitally important,” says 
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Marie Ffolkes, Americas president at Air Products. 
“Additionally, this new capacity will be available for the 
steadily increasing demand from hydrogen fuel cell vehi-
cles.” 
Liquified hydrogen is delivered in trailers to customers in 
industries including electronics, chemical and petrochemi-
cal, metals, material handling, float glass, edible fats and 
oils, and utilities, as well as to hydrogen fueling stations, 
where it is re-gasified for fueling hydrogen-powered fuel 
cell vehicles. 
This is the second new liquid hydrogen plant in the U.S. 
that Air Products has announced in the past few months. 
In September, the company announced plans to build a 
new liquid hydrogen plant at its La Porte, Texas, facility, 
which will be supplied hydrogen from Air Products’ Gulf 
Coast pipeline network. The La Porte project is also antici-
pated to be onstream in 2021. Air Products has existing 
liquid hydrogen production assets operating in New Orle-
ans and Sacramento; Sarnia, Ontario; and Rotterdam, the 
Netherlands. 
“We are committed to meeting the product needs of our 
customer base, and as more and more hydrogen fuel cell 
vehicles are driven on the roads and highways of Califor-
nia, we will continue to evaluate additional capacity needs 
and make investments to meet demand,” adds Ffolkes. 
Source: https://ngtnews.com/new-hydrogen-production-
plant-to-serve-cas-growing-fcev-market 

South Korea lifts target for hydrogen fuel-cell 
vehicles 
The South Korean government aims to have around 80,000 
hydrogen-powered fuel-cell vehicles on the country's roads 
by 2022, as it looks to expand the country's "hydrogen 
economy". 

The Minister of Economy and Finance, Hong Nam-ki, made 
the remarks on Wednesday at a meeting with Seoul city 
officials on innovation-led growth in the capital. 

The South Korean government sees hydrogen as a new en-
gine for economic growth and central in the country's shift 
to a low-carbon based economy in the long term. Industry 
statistics show a total of 2,000 hydrogen fuel-cell electric 

vehicles were in use in South Korea at the end of 2018. 

Hyundai is one of the leading global automakers to seri-
ously embrace hydrogen as a key alternative fuel, along 
with Japan's Toyota Motor. Its first hydrogen fuel-cell vehi-
cle, the Tucson ix, was produced in limited volumes from 
2013.  This was followed in 2016 by the Nexo FCEV, which 
has a range of over 600km. 

The new target for hydrogen-powered vehicles represents 
a substantial increase on previously announced targets by 
the Government and also shows its support for Hyundai-
Kia and its supply chain in their quest to become global 
leaders in this segment. 

Last year, the government said it would provide grants 
worth KRW2.6 trillion (US$2.3bn) to support the develop-
ment of a hydrogen fuel 'eco-system', initially targeting 
hydrogen-powered public bus services and the roll out of a 
network of refueling stations. 
Source: https://www.just-auto.com/news/south-korea-lifts-
target-for-hydrogen-fuel-cell-vehicles_id186604.aspx 

Toyota, Panasonic partner for next-generation 
auto batteries 
To gear up for its move into electric vehicles, Toyota plans 
to make its own next-generation batteries in a new part-
nership with electronics giant Panasonic, and even sell 
them to other automakers. 
The joint venture, announced last week by Toyota Motor 
Corp. and Panasonic Corp., will start operations in 2020 
and focus on the development and production of pris-
matic lithium ion batteries, solid-state batteries and other 
advanced power packs for electric cars. 
The move comes as Toyota — often perceived as a lag-
gard in EVs — plans to roll out 10 electric cars worldwide 
by the early 2020s. The first EV will be an all-electric ver-
sion of its C-HR subcompact crossover for China in 2020, 
but Toyota will also launch EVs in the U.S., Europe, Japan 
and India. 
In traditional Toyota fashion, Japan's biggest automaker 
will be keeping tight control over the component seen as 
the key to its strategic success. While other automakers, 
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such as Nissan, shed battery subsidiaries to source cells 
and power packs from suppliers, Toyota will hold a major-
ity 51 percent stake in the new Panasonic venture and 
have a strong hand in making its own. 
Teaming up from the early stages of vehicle planning will 
streamline new battery development and ensure a better 
fit with the vehicles they go into, the companies said in a 
joint statement. 
"The business environment is one in which independent 
efforts by battery manufacturers or automobile manufac-
turers are not enough for solving the issues concerned," 
they said. 
Toyota is confident enough in the potential of the new 
batteries that it wants to sell them to other carmakers. 
It did not say what customers it has in mind. But Toyota 
may have a built-in customer base among Mazda, Subaru 
and Suzuki. 
Those Japanese automakers already are partnering with 
Toyota and suppliers such as Denso Corp. to jointly devel-
op an architecture for next-generation electric vehicles. 
Toyota hopes to sell 5.5 million traditional hybrids, plug-in 
hybrids, EVs and hydrogen fuel cell vehicles by 2030. Con-
tained in that target are sales of about 1 million EVs or 
fuel cell vehicles a year, accounting for at least 10 percent 
of the company's total global sales. 
Toyota said at the end of 2017 it will pour $10 billion into 
vehicle electrification through 2030. Half of that will go 
toward battery development. 
Solid-state batteries will be an important piece of that 
drive. Toyota has said it wants to commercialize the next-
generation batteries in the early 2020s. 
Solid-state batteries are less vulnerable to extreme tem-
peratures and promise two to three times the energy den-
sity of existing EV batteries. That matters because EV bat-
teries need around 40 kilowatt-hours of energy capacity. 
The Prius hybrid, by contrast, has a 0.75-kilowatt-hour 
battery. 
Toyota and Panasonic did not announce how much they 
will invest in the new battery venture. 

The new company will begin battery production in Japan 
and China, using Panasonic plants. Operations will draw 
from current employees at both companies and have 
about 3,500 workers. 
Toyota already has a battery-supply partnership with 
Panasonic through a joint venture called Primearth EV En-
ergy Co. It mainly manufactures batteries for electric-
gasoline hybrid vehicles. 

Primearth supplies Toyota with nickel metal hydride and 
lithium ion batteries. Toyota also sources lithium ion bat-
teries from Panasonic for its Prius Prime plug-in hybrid. 
Toyota gets hybrid and plug-in hybrid vehicle batteries 
from no other suppliers. 
Source: 
https://www.plasticsnews.com/article/20190128/NEWS/19
0129905/toyota-panasonic-partner-for-next-generation-
auto-batteries 

RONN Motor Group, Inc. announced that it 
has executed a three-way joint venture in the 
people's republic of china to co-develop ze-
ro-emission, all-electric, hydrogen fuel-
cell/battery vehicles 
Zero-emission automaker completed and executed a 
three-way joint venture in January 2019 to manufacture, 
sell and develop hydrogen fuel-cell vehicles. This Joint 
Venture will allow RONN Motor Group, Inc. to take ad-
vantage of the new hydrogen fuel initiative announced by 
China in the summer of 2018. 
RONN Motor Group, Inc. announced today the execution 
of a definitive three-way joint venture agreement 
with $100 million (USD) registered capital. RONN will re-
tain 51% controlling interest and its two new partners will 
retain 30% and 19% collectively of the joint venture. 
General terms include: ten million shares priced 
at $5.00 (USD) per share, clean energy expertise, automo-
tive engineering prowess, a portfolio of patented Nano-
composite technology, and patents relating to fuel-cells 
and graphene (provided by RONN Motor Group). The two 
joint venture partners' contributions include over three 
million square feet of manufacturing space in two facto-
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ries; combined manufacturing capacity would potentially 
be up to 300,000 vehicles per year with equipment and a 
complete set of EV manufacturing licenses. Additional fi-
nancial terms include $24 million (USD) to RONN Motor 
Group, in cash based on manufacturing milestones. 
Ronn Ford, CEO, stated that the initial thrust of this joint 
venture would be toward lightweight, Nano-composite, 
commercial vehicles such as buses with zero-emission, 
hydrogen fuel-cell/battery power systems. Ronn Ford also 
commented that RONN Motor Group has been in negoti-
ations with several Chinese provinces to build a super fac-
tory to produce a full line of mid-level to luxury passenger 
vehicles and SUV's, beginning with the next generation all 
electric hydrogen fuel cell/battery sports car-Phoenix. 
RONN would also bring hydrogen infrastructure as part of 
a super factory. 
Dr. Wong, founder and Chairman of Durabl Motors Co., 
Ltd, who was a former Detroit automotive executive, and 
Mr. Meng, Founder/Chairman of Jiangsu Hanwei Automo-
tive, Co., LTD, indicated that the People's Republic of Chi-
na was committed to moving the country to a 100 percent 
zero-emission NEV lifestyle with sustainable hydrogen 
fuel-cell technologies, which have gained speed and mar-
ket share with the end of the fossil fuel mandate which 
began in PRC on January 1, 2019. 
About RONN Motor Group, Inc. 
As a leader in hydrogen technology, RONN Motor Group, 
Inc. is joining the race to reduce the carbon footprint and 
greenhouse gas effects by creating sustainable energy 
that will take us into tomorrow through the development 
of all-electric, hydrogen fuel-cell, zero-emission, long-
range automotive and transportation platform designs. 
The initial company thrust will be in the China NEV Auto-
mobile Market. See www.ronnmotorgroup.com for more 
information. China's automotive market is now the largest 
in the world, the fuel cell commercial vehicles in China is 
expected to enter the regional maturity stage in 2020-
2025 and will reach an outbreak growth in 2025-2030. In 
terms of fuel cell passenger cars, it is expected that the 
market would enter the mass production stage in 2020-
2025. 
 
Source: https://www.pollutiononline.com/doc/ronn-
motor-group-inc-codevelop-zero-emission-electric-
hydrogen-fuel-vehicles-0001 

Hydrogen refueling station opens near LAX 
A new hydrogen refueling station recently opened near 
the Los Angeles International Airport (LAX). 
According to the California Fuel Cell Partnership, the retail 
station, located at 10400 Aviation Blvd. in Los Angeles, is 
situated one block south of the airport’s primary entrance 
and two blocks from the 405 freeway. 
Representing California’s 39th retail hydrogen station, ac-
cording to the California Fuel Cell Partnership, the station 
will be open from dawn to dusk (roughly 6:30 a.m. to 5:30 
p.m.) until more lighting is installed. 
Source: https://ngtnews.com/hydrogen-refueling-station-
opens-near-lax 

China’s using its EV blueprint to promote  
hydrogen cars 
A decade ago, there were almost no electric cars on Chi-
nese roads. Today, the country sells more battery-
powered electric cars—upwards of 1 million in 2018 
alone—than the rest of the world combined. The Chinese 
government now wants to do the same for hydrogen-
powered cars. 
In 2009, China launched a program known as “Ten Cities, 
Thousand Vehicles” to promote electric vehicles (EVs), 
with battery electric vehicles (BEVs) and plug-in hybrids 
(PHEVs) now both widely in use in the public transport 
and private-car sectors. This year, China’s considering roll-
ing out a similar plan to develop hydrogen-powered cars, 
or fuel-cell vehicles (FCVs). 
China plans to promote FCVs in a number of cities such as 
Beijing, Shanghai, and Chengdu, Securities Times, a state-
backed news outlet (link in Chinese), reported yesterday 
(Jan. 28). The program to promote FCVs will be following 
a similar pattern to the plan adopted by China in 2009, 
the outlet said. 
In the Ten Cities plan, China aimed to have 30 cities add-
ing a total of 30,000 new-energy vehicles (NEVs) in three 
years, with the main focus on public transport. The pro-
gram has helped popularize BEVs and PHEVs in China, 
and sales of the vehicles continue to grow rapidly in Chi-
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na, despite a slowdown in car sales in the country in 2018. 
FCVs have advantages such as shorter refueling times and 
longer driving ranges because the chemical process be-
hind them is more efficient than those of BEVs and PHEVs. 
Their commercialization, however, was limited due to ob-
stacles such as a lack of refueling infrastructure. There 
were only around 12 hydrogen refueling stations as of 
2018 in China, Securities Times said. 
There are growing signs that China now wants to promote 
FCVs. The country’s oldest carmaker, First Automobile 
Work, announced plans to mass-produce fuel-cell 
Hongqi cars this year. The Hongqi was a car favored by 
China’s political elites, including former chairman Mao 
Zedong. Later, Wan Gang, former science and technology 
minister and the founder of China’s EV 
roadmap, advocated in December the development of 
FCVs, especially in public transport. In mid-January, the 
southern city of Foshan announced a plan to build at least 
22 hydrogen refueling stations in the city as part of the 
plan to boost the fuel-cell industry. 
The growing interest in FCVs comes at an important junc-
ture for the development of China’s EV market, as the 
government hopes to rely more on market forces to boost 
EV use by phasing out subsidies. China’s subsidies for 
FCVs, however, will remain unchanged until 2020, accord-
ing to Securities Times.  
Source: https://qz.com/1535967/china-is-promoting-the-
use-of-hydrogen-powered-fuel-cell-cars/ 

The FRA aims to commercialize a hydrogen 
fuel fishing boat 
A fishing boat powered by hydrogen fuel cells is being 
developed in Japan. 
In partnership with Toyota Motor Corp. The Japan Fisher-
ies Research and Education Agency (FRA) will begin devel-
oping a hydrogen fuel fishing boat. The boat which will be 
powered by fuel cells will emit zero carbon dioxide emis-
sions. 
It is the hope of the FRA that the ship will help prevent 
global warming. 

The national research and development agency that is 
based out of Yokohama, believe that a hydrogen fuel fish-
ing boat will help to make the fisheries industry more sta-
ble during a time when the central government is com-
mitted to cutting the price of the chemical ele-
ment, reports The Japan News. 
The FRA’s hydrogen-powered boat will reportedly be uti-
lized at a tuna farm on the Goto islands in Nagasaki Pre-
fecture. The FRA intends to design the body of the ship 
and construct a 19-ton prototype in fiscal 2019. 
The hydrogen fuel fishing boat is part of Japan’s hydro-
gen revolution. 
The nation has thrown its full support behind the devel-
opment and adoption of hydrogen fuel, going so far as to 
shine a spotlight on this alternative form of clean energy 
during the 2020 Tokyo Olympic and Paralympic 
Games. Hydrogen fuel will be used to power the Athlete’s 
Village and Toyota has developed a hydrogen fuel cell bus 
for the game, which has two times the power of its Mirai, 
For its hydrogen-powered fishing boat, Toyota will pro-
vide the FRA with a next-generation fuel cell system that 
is capable of generating power that is equal to or greater 
than the automaker’s fuel cell bus. 
The Japanese government has made notable progress on 
its goals to cut greenhouse gas emissions. The govern-
ment is aiming to cut emissions by 26% from the fiscal 
2013 level by fiscal 2030. This includes a 15% cut for ships. 
That being said, mass producing hydrogen fuel is no easy 
feat due to cost and other factors. The country is working 
to overcome these challenges by installing more hydro-
gen stations and decreasing the cost of hydrogen fuel by 
about one-fifth of its current price by 2050. This is all part 
of the government’s Basic Hydrogen Strategy. The hydro-
gen fuel fishing boat is slated to conduct ocean testing in 
fiscal 2022. The goal is to commercialize the vessel. 
Source: http://www.hydrogenfuelnews.com/the-fra-aims-
to-commercialize-a-hydrogen-fuel-fishing-boat/8536683/ 
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Port in Spain to be Europe’s first to have  
operations powered by hydrogen fuel cells 
Spain’s Valencia Port will use hydrogen fuel cells for its 
cargo operations. 
In an effort to reduce the environmental impact of port 
activities, Spain’s Valencia port will use hydrogen fuel cells 
to run it cargo operations. This has been made possible 
due to a $4.6 million European pilot program, the Europe-
an H2Ports project. 
A reach stacker and a terminal tractor will be the port’s 
first machines powered by hydrogen. In addition to a 
reach stacker and a terminal tractor for ro-ro operations 
(these machines are used to manipulate containers) run-
ning on hydrogen fuel cells, the pilot project will also in-
clude the installation of a mobile hydrogen supply station. 
In the project’s initial phase, the station will work in the 
Grimaldi (Valencia Terminal Europa) and MSC terminals in 
the Port of Valencia. 
The Grimaldi group is a Naples, Italy-based shipping com-
pany that operates in 25 countries. Mediterranean Ship-
ping Company (MSC), which was founded in Naples but is 
based out of Geneva, Switzerland, is one of the world’s 
largest shipping companies with operations in 150 coun-
tries. 
The H2Ports will allow for the demonstration of using 
these new prototypes in real operations in the Grimaldi 
and MSC terminals, reported Gasworld. 
There are several partners involved in this European hy-
drogen fuel cells port project. 
Several companies have come together to take part in the 
H2Ports project. Among these include the Denmark-based 
Europe division of Canadian developer of fuel cells prod-
ucts Ballard Power Systems, US-based equipment manu-
facturer Hyster-Yale Materials Handling, and Spain-based 
natural gas transportation company Enagas. 
The project became a reality after authorities of the Valen-
cia Port signed the accord with Fuel Cell and Hydrogen 
Joint Undertaking to promote the use of hydrogen. Fuel 
Cells and Hydrogen Joint Undertaking contributed to the 
projects financing. 

Spain’s Valencia port is located on the country’s south-
eastern Mediterranean Sea coast and moves more than 
five million containers every year. It is one of the two main 
ports of Spain in terms of both traffic and moved cargo. 
Spain isn’t the only country in Europe that is looking to 
increase its adoption of hydrogen fuel cells. An estimated 
88 regions and cities of 22 countries in the continent are 
taking part in efforts to find ways to promote the use of 
this alternative energy. 
Source: https://www.hellenicshippingnews.com/port-in-
spain-to-be-europes-first-to-have-operations-powered-
by-hydrogen-fuel-cells/ 

These islands are leading the drive for hydro-
gen energy 

Tucked away in Scotland’s far north is an archipelago 
steeped in history, its’ sandstone cliffs holding the secrets 
of Neolithic settlements, Viking raids and… renewable en-
ergy?  
Orkney is the only place in the United Kingdom that gen-
erates its entire power supply from clean energy and has 
become one the most promising sites for low-carbon en-
ergy research in the world (clarification: 120% of electricity 
on Orkney is generated locally, although occasionally 
electricity is imported from the mainland grid on calm  
days). Made up of seventy islands of which less than a 
third are inhabited, the 22,000 Orcadians who call 
the island group home long had to rely on the Scottish 
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mainland’s coal and gas power plants for its energy. In 
1980, the UK government decided to invest in wind pow-
er, designating Orkney as the first place to trial the new 
alternate power source. Across the British Isles uptake of 
wind energy was slow, but Britain wasn’t the only Europe-
an power keen on testing the merits of renewable energy.  
Enter Denmark and Germany, who decided to invest mil-
lions into developing their own wind energy programs, 
leading the push for renewables - until now. Today, Ork-
ney is home to 700 micro wind turbines which, combined 
with 70MW of large-scale turbines, produce over 120% of 
their electrical needs, the archipelago has become a post-
er child for sustainable development. The excess energy 
produced has led to a debate on how to appropriately use 
it. Although a cable connects to the mainland, it was de-
signed to import energy to the islands and lacks the ca-
pacity to export all of the extra electricity generat-
ed. Many Orcadians have already traded in their diesel or 
petrol powered cars for electric ones, and several discus-
sions were had regarding laying down new cables to the 
mainland to inject Orkney’s energy into the Scottish grid. 
But then they had an idea: why not turn it into fuel?  
Hydrogen fuel has long been touted as the next big thing 
in alternative energy, ideally hydrogen generation consists 
of splitting water molecules into their base components 
(oxygen and hydrogen), releasing the oxygen back into 
the atmosphere and storing the hydrogen, which can be 
used a fuel. The sheer amount of energy needed to split 
water molecules, however, is what has led to its slow de-
velopment amongst alternate forms of energy. However, 
the excess energy produced by Orkney’s wind turbines 
has provided engineers with a rare opportunity to create 
and store hydrogen fuel on a larger scale than previously 
done before. The Surf ‘n’ Turf project in Orkney is the di-
rect result of this, using the extra power on windy days. 
The energy used to produce the hydrogen is provided by 
the community-owned wind turbines on Shapinsay and 
Eday, two smaller islands in the archipelago that have a 
combined population of fewer than 500 people.  
With the help of the European Marine Energy Cen-
tre (EMEC), Surf ‘n’ Turf endeavors to create and store hy-
drogen in large enough quantities to make it a viable fuel 
source for the ferries that provide the connection between 
Orkney and Scotland. EMEC has also been looking into 
the benefits of hydrogen fuel as a by-product of its own 

Orkney power project. Established in 2003, EMEC facili-
tates leading research on ways to use waves and tides as a 
renewable energy source, and now counts a vast range of 
new technologies harvesting the ocean’s movements 
throughout the islands. A good example is Orbital Marine 
Power’s floating tidal technology; their SR2000 2MW de-
vice produced in excess of 3 GWh of electricity over its 
initial 12 month test program at EMEC, supplying the 
equivalent annual electricity demand of around 830 UK 
households and at times supplying over 25% of the elec-
tricity demand of the Orkney Islands from just one proto-
type device. Some of that power was used to create hy-
drogen fuel at EMEC’s hydrogen production site – the first 
hydrogen to be generated from tidal power anywhere in 
the world.  
Orkney’s improbable rise as a leader in renewable energy 
is emphasized by its relative isolation. Closer to the Arctic 
Circle than it is to London, it is nestled as far away as pos-
sible from the hustle and bustle of lowland Scotland. But 
in an age where the world becomes increasingly intercon-
nected, success stories like Orkney are likely to become 
more prevalent, as Laura Watt explores in detail in her 
book Energy at the End of the World: An Orkney Islands 
Saga. 
“When people think of future technologies or innovation, 
they assume it has all got to be happening in cities,” 
Watts said during a recent interview for The Guardian. 
“But this revolution in renewable energy is being done in 
a place that lies at the very edge of the nation .” 
Buffeted by winds for thousands of years of human histo-
ry, the coasts of Orkney are now putting pen to paper as 
they map out the future. Building on its past innovations 
in wind power, it has become one of the world’s leading 
hubs of renewable energy research and continues to take 
massive strides in marine renewables and zero-emissions 
fuel. With an increasing international push to decrease 
carbon emissions, Orkney is the model to aspire to and 
keep an eye on as it continues its journey into alternative 
energy sources and could serve as a template for other 
islands and cities looking to become more sustainable.  
Source: 
https://www.forbes.com/sites/jamesellsmoor/2019/01/22/
this-islands-incredible-drive-to-use-hydrogen-
energy/#1ff6ac3a62b6 
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Chinese energy giant, French gas supplier 
team up on hydrogen energy use 
Chinese energy giant Yankuang Group signed a coopera-
tion framework agreement with French energy company 
Air Liquide on Friday to jointly promote hydrogen energy. 
The two sides agreed to jointly make plans on the devel-
opment of hydrogen energy infrastructure and hydrogen 
fuel cell vehicles in east China's Shandong Province and to 
build a sustainable hydrogen energy infrastructure net-
work, according to the framework agreement signed in 
Jinan, Shandong provincial capital. 
Yankuang Group is a state-owned energy enterprise with 
coal and chemical as its leading businesses, ranking 399 
on the 2018 Fortune Global 500. Air Liquide is one of the 
world's largest commercial industrial gas supplier with 
relevant technology and operation experience in the hy-
drogen energy industry. 
Yankuang plans to build a supply-end industrial system 
including production, purification, storage and transporta-
tion of hydrogen energy, said Li Xiyong, chairman of 
Yankuang Group. 
Shandong, China's leading province in the coal chemical 
industry, boasts rich hydrogen resources. About 962,000 
tonnes of hydrogen can be recycled from Shandong's in-
dustrial exhaust gas annually, which can power 115,000 
hydrogen-powered buses for a year, according to the pro-
vincial development and reform commission. 
Source: http://www.xinhuanet.com/english/2019-
01/04/c_137720095.htm 

PowerCell & OEM to conduct fuel cell  
feasibility study 
PowerCell Sweden, a global construction equipment man-
ufacturer and a government-backed research institute 
have joined forces to conduct a fuel cell feasibility study. 
The aim of the research project is to build knowledge 
about construction equipment drive trains that have been 
electrified using fuel cells and hydrogen (H2). 
PowerCell Sweden has received an order for two MS-100 
fuel cell systems from a global construction equipment 

manufacturer. 
Per Wassén, CEO of PowerCell, said, “The increasing de-
mands for fossil free operations faces construction equip-
ment manufacturers with the same challenges as the rest 
of the automotive industry. For the really heavy equip-
ment, electrification using fuel cells will be the most at-
tractive alternative for addressing them.” 
Today’s construction machines use diesel engines for pro-
pulsion and in doing so emit carbon dioxide, NOx and 
particulate matters. But climate and health related issues 
have spurred an interest in a transition away from fossil 
fuels. 
In several European cities stricter emission regulations are 
being prepared. Norway’s capital Oslo has set a target to 
be fossil free by 2030, something that will require a wide-
ranging electrification of construction equipment. 
An electrification using today’s battery technology is not 
commercially viable for the heaviest construction equip-
ment. 
“In certain sizes and types of heavy equipment, when it 
comes to running time and performance, the energy den-
sity of today’s batteries is not even close to meeting the 
demands,” Wassén continued. 
“An electrification where you combine fuel cells and 
H2 will, however, result in a machine that can be fuelled at 
approximately the same time as a traditional construction 
machine, that can operate just as long and with the same 
performance – and has water as its only emission.” 
Source: https://www.gasworld.com/powercell-and-oem-
to-conduct-study/2016207.article 

Off-grid Swedish housing block to be sup-
plied 100% by PV, hydrogen 
Upon completion, the long-term storage benefits of com-
pressed hydrogen, coupled with an abundance of solar 
radiation in the summer months, will allow for a fully en-
ergy-sufficient 172 home apartment block in Sweden. 
By combining solar PV and hydrogen fuel cells, what has 
been described as the world’s first fully off-grid, energy-
sufficient housing complex, is in the process of being  
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realized in the Vårgårda Municipality of Sweden. 
Started in early 2018, the breakthrough project was initiat-
ed by municipal housing company Vårgårda Bostäder, 
alongside partners Danish firm Better Energy and Swe-
den-based Nillson Energy. 
When complete, all of the apartment complex’s electricity 
and heating needs –172 flats across six blocks – are ex-
pected to be met through on-site solar generation and 
storage. Indeed, each block is on track to have a PV sys-
tem installed on its roof, which should cover the energy 
needs of its residents, while the excess energy will be 
stored for later use. 
A spokesperson for Better Energy told pv magazine that 
currently one out of a total of six buildings has been built 
and is in service. “Each building (of 30 flats) has 109 kWp 
solar on the roof to cover 100% of the electrical and heat-
ing needs. So the total when all six building are finished 
will be 659 kWp,” they said. 
Electricity production from hydrogen is a well-known con-
cept, however the Vårgårda project innovated this tech-
nique from a residential planning perspective by inter-
twining it with residential solar systems, thus offering a 
complementary approach to meeting year-round energy 
needs in a sustainable fashion. 
As such, the harsh Swedish winter climate will be off-set 
through the long-term hydrogen storage system, thereby 
maximizing solar surpluses during the long Scandinavian 
summer days. An additional advantage is that hydrogen 
electricity generation produces heat as a by-product, of-
fering combined cycle benefits during the harsh winter. 

The concept was tested by Nillson Energy in a partnership 
with AT Solar in May 2018, during the pilot project “RE 
8760”. 
Commenting, Vice President of Sales for Better Energy, 
Nicolai Faaborg Andresen, said, “Ironically, our solution 
involves the limitless energy of the sun and the simplest, 
lightest, most abundant element on Earth, hydrogen. Re-
sources and technologies right in front of us. We’re just 
combining them in a new, clean and extremely efficient 
manner. It’s brilliantly simple.” 
Hydrogen can be stored over a long time-span and can 
be combusted like a fossil fuel; however, one of its main 
limitations is the large energy input required. Directing 
solar generation peaks into the hydrogen storage thereby 
minimizes waste. Hydrogen renewable energy storage so-
lutions, if able to be successfully scaled, thus offer pro-
spects for balancing some of the primary difficulties of 
solar generation’s relationship with the grid. 
Source: https://www.pv-magazine.com/2019/01/04/off-
grid-swedish-housing-block-to-be-supplied-100-by-pv-
hyrog-
en/?fbclid=IwAR1hTLeu8moOrqN6tY_aJ8sWrVF3r0ekx-
SnValupYAnDZcP1-VvALf0gmU 

Renewable energy is the way of the future 
The Australian states of Victoria and South Australia suf-
fered blackouts at the end of the week of January 20-26 
as a heatwave drove up air conditioning power demand 
and coal-fired power stations couldn’t cope. Extreme 
weather is debunking arguments for new fossil fuel gener-
ation and signaling energy security lies in renewables.  
Thursday and Friday were a nightmare for the Australian 
Energy Market Operator (AEMO). As failed gas and coal 
structures caused huge energy supply gaps and off-
market emergency reserves proved insufficient, AEMO 
had no option but to order load shedding. 
While the mercury soared above 40 degrees Celsius, 
AEMO cut power to Alcoa’s aluminum smelter – the big-
gest consumer in the state of Victoria – for two hours on 
Thursday and ordered load shedding of more than 250 
MW, affecting as many as 200,000 households. 
Some 1.8 GW of power capacity in Victoria went offline, 
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including AGL Energy’s Loy Yang power plant and Ener-
gyAustralia’s Yallourn as electricity spot prices went 
through the roof to hit the price cap of $14,500/MWh.    
However, the power outages could not be considered to 
have come out of the blue. In its 2018 Electricity State-
ment of Opportunities, AEMO warned of a heightened risk 
of power failure during summer peak-demand periods, 
based on the reduced reliability of ageing fossil fuel gen-
erators.  
To avoid a blackout scenario, the energy operator sourced 
up to 930 MW of additional reserves under the Reliability 
and Emergency Reserve Trader (RERT) mechanism, which 
allows it to pay major energy users to power down, and 
retailers and distributors to reduce customer loads to sup-
port the grid. However, as two units at Yallourn and one 
at Loy Yang tripped, the reserves were not enough. 
‘A 20th century energy system for a 21st century climate’ 
“We lost 1,800 MW of power capacity generation in Victo-
ria,“ state energy minister Lily D’Ambrosio said on Friday. 
“That is an extraordinary figure to lose. Essentially most of 
that was a result of failed infrastructure from coal and gas 
– in particular coal.” 
“The fact is that our thermal generators are ageing, they 
are becoming less and less reliable. Wind power came 
through today, it produced sufficient power generation. 
Our largest batteries were available last night when we 
needed them the most. Renewable energy is the way of 
the future and the here and now.” 
With the price cap also reached in South Australia, AEMO 
called on the RERT mechanism, turning to the state’s fleet 
of diesel generators for the first time since they were in-
stalled following a state-wide blackout in 2016. As Ade-
laide on Thursday recorded its hottest ever day – 46.6 de-
grees Celsius – almost 30,000 households lost power after 
transformers on local power lines overheated and 
switched off. 
A dire consequence of climate change, this year’s extreme 
heatwave is an emergency call for renewables. For D’Am-
brosio, it was clear Australia’s summers are getting longer, 
hotter and more extreme because of climate change. 
“People should be rightly disappointed that the power 

grid was not up to the stakes today,” she said on Friday. 
“We have a 20th century energy system, for a 21st century 
climate.” 
What can rooftop PV do? 
Clearly it can mitigate demand. According to The Australia 
Institute’s January report, rooftop solar helped curb ener-
gy supply by nearly 10% in Victoria and South Australia.  
On the customer side, rooftop installations and reducing 
load are still the only options to help the grid during heat-
waves. With more than two million – one fifth – of homes 
having solar, and an average of six panels installed per 
minute nationwide, Australians are greening the grid and 
doing their bit to fight climate change. 
This month, the Australian Energy Council and Energy 
Networks Australia released a factsheet on the potential 
impacts of heatwave conditions on the energy system. 
Noting increased reliance on air conditioning has caused 
a rise in peak demand over the past couple of decades, 
the document added, in recent years that has been tem-
pered by the greater role household solar and batteries 
have played, alongside a reduction in demand from large 
industrial facilities, some of which have closed. 
Source: https://www.pv-
magazine.com/2019/01/28/renewable-energy-is-the-way-
of-the-future/ 

6 renewable energy trends to watch in 2019 
2019 promises to be an exciting year for clean tech. An 
increasing number of countries, companies and regions 
are embracing sustainable energy generation and the 
landscape is rapidly evolving. 
Here are 6 renewable energy trends to watch in the com-
ing year. 
1. Energy Storage 
Energy storage plays an important role in balancing pow-
er supply and demand, and is key to tackling the intermit-
tency issues of renewable energy. Pairing a storage sys-
tem with a renewable energy source ensures a smooth 
and steady power supply, even when weather conditions 
are not optimal for energy generation. 
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Batteries are the most common storage devices used in 
renewable energy systems and their use is increasing on 
both the residential and grid-wide scale. Energy storage 
technologies are expected to continue to improve, mak-
ing their use more viable and affordable. It is projected 
that storage will represent a core component of all new 
energy technologies moving into the future, as both utili-
ty-scale and domestic energy storage solutions become 
more price competitive, eroding the advantages of tradi-
tional energy sources. 
On the Caribbean island of Barbados, old electric car bat-
teries are being reused to provide grid energy stor-
age and extend their useful lifespan. 
2. Microgrids and AI 
Microgrids are local energy grids that can operate either 
autonomously or while connected to a larger traditional 
grid. They provide energy independence, efficiency and 
protection during emergencies. Using the machine learn-
ing capabilities of Artificial Intelligence (AI) with microgrid 
controllers allows for continuous adaptation and improve-
ment of operation. 
Deployment of microgrids is becoming significantly quick-
er, with new software allowing for designs to be complet-
ed in a single day. San Diego tech company XENDEE is 
rolling out an advanced toolkit for microgrid design in 
partnership with the WorleyParsons Group to make avail-
able turnkey solutions in up to a 90% less time and 
cost than conventional methods. 
From California to the Pacific Islands, microgrids are tak-
ing center-stage. Palau is a Pacific island nation and the 
13th smallest country in the world, but has committed to 
building what would be the world’s largest microgrid - 
35MW of solar panels paired with 45 megawatt-hours of 
energy storage. This effort is part of the nation’s goal to 
transition to 70 percent renewable energy by 2050, recog-
nizing that islands are on the front lines of experienc-
ing the effects of climate change and stand as ground ze-
ro for the global energy transition. 
3. Energy Blockchain And IoT 
Originally developed to record cryptocurrency transac-
tions, blockchain technology is being adapted for use in 
the energy market. Blockchain is an incorruptible digital 

ledger that conducts and records transactions through a 
peer-to-peer network. The lack of centralization in block-
chain leaves it as ideal for eliminating the middlemen of 
electricity suppliers. It reduces energy inequality and inef-
ficiency and empowers consumers to buy and sell energy 
from other consumers directly. 
Pairing the distributed ledger technology of blockchain 
with the everyday devices that we use to receive and con-
vey information, now commonly referred to as the Inter-
net of Things (IoT), stands to have a profound impact on 
energy systems. With the correct applications, devices can 
autonomously buy and sell energy at the optimal times, 
optimize energy system settings in a real-time context 
and monitor and analyze performance of energy-
consuming devices. 
These technologies are beginning to be used for ground-
breaking projects, such as the Brooklyn Microgrid. The 
project involves a community-powered microgrid whose 
owners buy and sell power to each other via blockchain 
technology. The success of projects like this ensure that 
they will be implemented on a wider scale. 
4. Grid Parity And Falling Costs 
Grid parity occurs when an alternative energy can gener-
ate power at a cost and performance level equal to or less 
than electricity generated from conventional methods. 
Solar and wind have reached parity in both price and per-
formance in many regions, and new technologies contin-
ue to hone their competitive edge. 
The traditional model of large, top-down and centrally 
distributed energy production is being replaced by modu-
lar, consumer-driven and evenly distributed power gener-
ation. Once thought to be difficult to integrate into the 
grid, renewables are now serving to strengthen grid relia-
bility and resilience. The utilization of blockchain, AI and 
other automation technologies make renewables self-
optimizing, increasing their efficiency. 
Solar and wind are already more efficient and cost-
effective than conventional sources, and evolving technol-
ogies will continue to improve their price and perfor-
mance. Combining the economic benefits with a low envi-
ronmental impact, we can expect to see renewables move 
from being an acceptable energy source to a preferred 
one. 
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5. Big Commitments 
An increasing number of corporations, cities and countries 
are embracing emissions reduction targets and climate 
action plans to meet the goal of limiting the rise in global 
temperature. 
To date, over 100 cities worldwide report that at least 70 
percent of their energy production is from renewables, 
and more than 40 are currently operating on 100 percent 
renewable electricity. Hundreds more have pledged to 
work towards the goal of energy generation that is 100 
percent based on renewables. Recognizing their impact 
on climate change, 158 companies have also committed 
to transitioning to 100 percent renewables. 
Many of these corporations and municipalities were in-
spired to make these commitments after the 2015 Paris 
Agreement. With the new information provided by the 
IPCC’s 2018 report, we can expect to see an increase in 
bold commitments to switch from fossil fuels to renewa-
ble energy sources. 
6. Energy Access Advances In Developing Countries 
When talking about exciting new innovations in energy 
technology, it can be easy to forget that a significant per-
centage of the world’s population remains without access 
to energy at all. A billion people live without electricity 
and hundreds of millions have unreliable or prohibitively 
expensive energy sources. 
Achieving universal access to energy is a critical compo-
nent of addressing global development challenges. The 
changes that are occurring in the energy market offer a 
solution to the problem of energy access. Community-
based microgrids could represent the most cost-effective 
way of delivering affordable and reliable power to those 
currently living without it. Clean, modular and renewable 
energy systems are ideal for many of the communities 
that have been unable to benefit from conventional cen-
tralized forms of energy generation and delivery. 
While politics often stand in the way of progress, new en-
ergy technologies and commitments from international 
groups like the World Bank and SEforALL are laying a 
foundation for providing energy access to developing 
countries. With their ever-improving cost and perfor-

mance metrics, we can expect to see renewables increas-
ingly deployed to provide power to communities and re-
gions that have long been left in the dark. 
Source: 
https://www.forbes.com/sites/jamesellsmoor/2018/12/30/
6-renewable-energy-trends-to-watch-in-
2019/#164b5c204a1f 

Germany to close all 84 of its coal-fired  
power plants, will rely primarily on renewable 
energy 
Germany, one of the world’s biggest consumers of coal, 
will shut down all 84 of its coal-fired power plants over 
the next 19 years to meet its international commitments 
in the fight against climate change, a government com-
mission said Saturday.  
The announcement marked a significant shift for Europe’s 
largest country — a nation that had long been a leader on 
cutting CO2 emissions before turning into a laggard in 
recent years and badly missing its reduction targets. Coal 
plants account for 40% of Germany’s electricity, itself a 
reduction from recent years when coal dominated power 
production.  
“This is an historic accomplishment,” said Ronald Pofalla, 
chairman of the 28-member government commission, at a 
news conference in Berlin following a marathon 21-hour 
negotiating session that concluded at 6 a.m. Saturday. The 
breakthrough ended seven months of wrangling. “It was 
anything but a sure thing. But we did it,” Pofalla said. 
“There won’t be any more coal-burning plants in Germany 
by 2038.” 
The plan includes some $45 billion in spending to miti-
gate the pain in coal regions. The commission’s recom-
mendations are expected to be adopted by Chancellor 
Angela Merkel’s government.  
“It’s a big moment for climate policy in Germany that 
could make the country a leader once again in fighting 
climate change,” said Claudia Kemfert, professor for ener-
gy economics at the DIW Berlin, the German Institute for 
Economic Research. “It’s also an important signal for the 
world that Germany is again getting serious about climate 
change: a very big industrial nation that depends so much 
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on coal is switching it off.”  
The decision to quit coal follows an earlier bold energy 
policy move by the German government, which decided 
to shut down all of its nuclear power plants by 2022 in the 
wake of Japan’s Fukushima disaster in 2011. 
At the time, that was harshly criticized as reckless by busi-
ness leaders, who worried that it would raise electricity 
prices and make their industries less competitive against 
foreign rivals. They also pointed out the futility of the 
move because no other major industrial country followed 
Germany’s nuclear exit.  
Twelve of the country’s 19 nuclear plants have been shut-
tered so far.  
The plan to eliminate coal-burning plants as well as nucle-
ar means that Germany will be counting on renewable 
energy to provide 65% to 80% of the country’s power by 
2040. Last year, renewables overtook coal as the leading 
source and now account for 41% of the country’s electrici-
ty.  
German CO2 emissions fell appreciably in the early 1990s, 
largely because of the implosion of Communist East Ger-
many and its heavily polluting industry. Still, the country 
continued to rely on coal-fired plants for a significant 
share of its electricity.  
Powerful utilities and labor unions helped keep coal-
burning plants operating and previous governments even 
planned to expand the number of coal plants to compen-
sate for the pending withdrawal from nuclear power. 
There are still about 20,000 jobs directly dependent on 
the coal industry and 40,000 indirectly tied to it.  
Cheap and abundant, coal is the world’s leading source of 
energy to produce electricity and will remain so despite 
Germany’s exit.  
The panel that made the recommendation to close coal 
plants included leaders in the federal and state govern-
ments along with top industry and union representatives, 
scientists and environmentalists.  
Germany long saw itself as a global leader in fighting cli-
mate change but was forced to concede in recent years 
that it would by miss its target date of 2020 to reduce CO2 

emissions by 40% from 1990. It is expected to be 32% be-
low 1990 levels by next year.  
Germany and nearly 200 nations around the world agreed 
to the landmark Paris climate accord in 2015 to work to 
keep global warming “well below” 2 degrees Celsius and 
pursue efforts to limit the rise to 1.5 degrees. The planet 
has already warmed by about 1 degree Celsius since pre-
industrial times as a result of the human-caused build-
up of greenhouse gases. Scientists say the world is al-
ready experiencing the consequences in the form of rising 
sea levels, more intense hurricanes and wildfires.  
Despite its stumbles in recent years that led critics to ac-
cuse Germany of hypocrisy, Kemfert said Saturday’s deci-
sion will make it likely that Germany can meet the target 
of a 55% reduction from 1990 CO2 levels by 2030 and an 
80% reduction by 2050.  
“It’s good that Germany now has a clear road map for the 
phase-out of coal and we’re on the path to becoming car-
bon-free,” said Martin Kaiser, executive director of Green-
peace Germany and a member of the commission. He was 
also pleased that the commission recommended that utili-
ties scrap plans to clear the last 250 acres of the Hambach 
Forest west of Cologne for a lignite open-pit mine.  
But Kaiser and other environmentalists — some 5,000 of 
whom had staged a loud demonstration Friday outside 
the meeting at the Economy Ministry in Berlin — ex-
pressed disappointment that they had fallen short of their 
goal of a coal phase-out by 2030. An opinion poll by ZDF 
television Friday showed 73% of Germans are in favor of a 
speedy phase-out.  
Leaders of four states that will be hard hit by the decision 
were also disappointed that they failed to obtain a total of 
$68 billion in support and compensation they were de-
manding. Two of the three governors in east German 
states are facing difficult elections later this year and there 
are fears the far-right Alternative for Germany party could 
capitalize on the looming loss of the industry that once 
flourished in the regions of Brandenburg and Saxony.  
Included in the recommendations was that the phase-out 
target be reviewed every three years. Also, the final dead-
line could be moved forward, if possible, by three years to 
2035.  
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The initial targets are considerable, calling for a quarter of 
the country’s coal-burning plants with a capacity of 12.5 
gigawatts to be shut down by 2022. That means about 24 
plants will be shut within the first three years. By 2030, 
Germany should have about eight coal-burning plants 
remaining, producing 17 gigawatts of electricity, the com-
mission said.  
Source: https://www.latimes.com/world/europe/la-fg-
germany-coal-power-20190126-
sto-
ry.html?fbclid=IwAR2UKK3zsQ69Ler2FzacYBXLl37Rser4jh
MI7ZuSDN0mQxPX_5dsv4-TRpg 

New carbon capture system transforms CO2 
into hydrogen energy 
Researchers from UNIST and Georgia Tech have devel-
oped a unique Hybrid Na-CO2 System. 
A new carbon capture device developed by researchers at 
Ulsan National Institute for Science and Technology 
(UNIST) and Georgia Tech, captures carbon dioxide 
(CO2) and generates renewable electricity and useable hy-
drogen fuel from it. The team of researchers call the de-
vice a Hybrid Na-CO2 System. 
The new device is essentially a large liquid battery. 
The way the new carbon capture device works is a sodium 
metal anode is placed in an organic electrolyte and the 
cathode is contained in an aqueous solution. These two 
liquids are separated by a sodium (Na) Super Ionic Con-
ductor (NASICON) membrane. 
When carbon dioxide is added to the aqueous electrolyte, 
the liquid reacts with the cathode, increasing the acidity of 
the solution, which in turn produces electricity and gener-
ates hydrogen. 
During testing, the research team discovered a CO2 con-
version efficiency of 50%. They also found that the system 
had enough stability to run for more than 1,000 hours 
without damaging the electrodes. 
Compared to other designs similar to the device, the Hy-
brid Na-CO2 System does not release any carbon dioxide 
as gas during normal operation. On the contrary, the re-

maining half of the CO2 was recovered from the electro-
lyte as baking soda. 
It is unknown if these types of carbon capture systems can 
ever become viable large-scale technologies. 
The researchers’ Hybrid Na-CO2 System is not the only 
carbon capture system that has been invented. While 
these systems do show a lot of promise for removing CO2 
from the environment, whether or not these technologies 
will ever be useful at a large-scale is still unknown. 
“Carbon capture, utilization, and sequestration (CCUS) 
technologies have recently received a great deal of atten-
tion for providing a pathway in dealing with global cli-
mate change,” says Professor Guntae Kim, lead researcher 
on the study, which was published in the journal iScience. 
“The key to that technology is the easy conversion of 
chemically stable CO2 molecules to other materials. Our 
new system has solved this problem with CO2 dissolution 
mechanism,” Kim added, reported New Atlas. 
The team of researchers believe that there is still room for 
improvement with each component of their new carbon 
capture design. Moreover, what could make their system 
stand out from others is its ability to produce renewable 
energy and hydrogen fuel. 
Source: http://www.hydrogenfuelnews.com/new-carbon-
capture-system-transforms-co2-into-hydrogen-
fuel/8536808/ 

The U.S. Army Research Laboratory has dis-
covered a revolutionary method to produce 
hydrogen 
The U.S. Army Research Laboratory has discovered a revo-
lutionary method to produce hydrogen. 
Back in June of last year, the U.S. Army Research Labora-
tory (ARL) announced the development of a nanogalvanic 
aluminum powder that is structurally stable. When this 
novel powder is combined with water or any water-based 
liquid it reacts to generate on-demand hydrogen for pow-
er generation with no catalyst required. At that time, ARL 
invited companies to submit their ideas on how to best 
commercialize this unique technology. 
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The powder-based alloy offers many advantages, accord-
ing to the researchers. 
The army researchers discovered the unique properties of 
the nanogalvanic aluminum powder during their investi-
gation of aluminum alloy compositions for other purpos-
es. 
Specifically, it was researchers from the lab’s Lightweight 
and Specialty Metals Branch who made the discovery that 
one of the compositions can spontaneously generate hy-
drogen with rapid efficiency in the presence of water. 
“The researchers have since demonstrated rapid hydrogen 
generation rates using powder and tablet forms of the 
alloy,” said Branch Chief Robert Dowding, reported 
Phys.org. “The hydrogen has been shown to be useful for 
powering fuel cells and is expected to power internal 
combustion engines,” Dowding revealed. 
Dowding also said that this discovery is a notable step 
forward in regard to the transition of power to the soldier 
in the field as it will be available on demand at the point 
of need. 
Beyond this significant benefit, the researchers also note 
that the powder has other advantages including being 
stable, non-toxic, environmentally friendly, hydrogen 
emitting, easily transportable and manufacture to scale. 
Now, the U.S. Army Research Laboratory intends to li-
cense its nanogalvanic aluminum powder discovery for 
hydrogen production. 
The Army Research Laboratory posted a Federal Register 
Notice and launched a supporting website that invites 
companies to submit their ideas on how to best commer-
cialize this unique technology. 
After gathering ideas, the laboratory intends to select 
what it deems to be the most appropriate partners and 
collaborators. From there, officials have said license exclu-
sivity will then be determined. 
The initial advertisement and request for commercializa-
tion plan ended on September 4, 2018. The process ena-
bled companies to obtain technical information, samples 
and converse with inventors for the purpose of “technical 
due diligence.” 

Presently, ARL continues to offer new companies a similar 
opportunity to learn about the material as it still seeks 
to fulfill its eventual objective of a Patent License Applica-
tion and National/Worldwild Commercialization Plan that 
will ultimately bring the nanogalvanic aluminum powder 
technology to support the Army and the National econo-
my. 
Source: http://www.hydrogenfuelnews.com/nanogalvanic-
aluminum-powder-generates-hydrogen-without-a-
catalyst/8536799/ 

Fuel Cell Market Worth Over US $6 Billion by 
2024 
The fuel cell market is poised to register over 11% gains 
to reach a revenue of USD 6 billion by 2024. Increasing 
demand for space heating across residential and commer-
cial sector along with growing investment toward devel-
opment of hydrogen refueling station will stimulate the 
market. Growing installation of portable charging sources 
on account of increasing recreation activities will positive-
ly impact the business outlook. 
Fuel cell market from transport segment is set to witness 
growth owing to its ongoing deployment in commercial 
vehicles, UAVs and e- bikes. Increasing cell demand from 
two & three wheelers, trams, small boats, FCEV’s, light ve-
hicles, ferries, goods handling vehicles and forklift trucks 
will further complement the business growth. In 2016, the 
FCV sales growth increase from 400 units in 2015 to 5000 
units. 
SOFC fuel cell market share is predicted to witness growth 
owing to growing demand for fuel cell across large and 
small stationary power generation systems. Ability to pos-
sess over 60% efficiency and operate at high temperate 
ranges from 800oC to 1,000oC over other alternates make 
its adoption preferable over other alternates. Cost effec-
tiveness, low emissions, stability, fuel flexibility and high 
efficiency are some of key parameters which will impede 
the fuel cell technology market. 
UK fuel cell market is set to witness growth owing to 
growing investment toward development of hydrogen 
infrastructure along with favorable government regula-
tions to reduce carbon emissions. Growing demand for 
development and deployment of the renewable energy 
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technologies will further complement the business land-
scape. The Government of UK announced to inaugurate 
1,150 hydrogen refueling station by 2030. 
Japan fuel cell technology market is set to exceed 70 MW 
by 2024. Increasing concerns pertaining to security of 
supply along with growing adoption of clean energy tech-
nologies will propel the industry growth. Government 
backed extensive research and development projects 
along with development of hydrogen infrastructure across 
the nation will complement the industry outlook. 
Source: 
https://www.prweb.com/releases/fuel_cell_market_worth_
over_us6_billion_by_2024_growing_at_11_cagr/prweb1591
7624.htm 

Compressed air energy storage could boost 
energy production 
New advanced CAES technique could help improve  
renewable energy generation in the UK. 
A process known as compressed air energy storage 
(CAES) is an advanced technique that could be utilized to 
trap compressed air in porous rock formations found in 
the North Sea. These rocks in the seabed off the UK coast 
could provide long term storage locations for clean ener-
gy production, according to new research. 
The pressurized air could later be released to drive a tur-
bine to produce large amounts of energy. 
The pressurized air resulting from the compressed air en-
ergy storage process, could help to deliver a steady and 
reliable supply of energy from renewable sources. Among 
these sources could be wind and tidal turbines. Addition-
ally, this approach could also help in efforts to limit rising 
global temperatures as a result of climate change. 
The study, which was published in the journal Nature En-
ergy and was conducted by a team of engineers and geo-
scientists from the Universities of Edinburgh and Strath-
clyde, found that if the technique was utilized on a large 
scale, it could store enough compressed air to meet the 
UK’s energy needs during winter, at which point electricity 
demand is the highest. 

In their study the researchers used mathematical models 
to assess the potential of the CAES process. They then 
predicted the UK’s storage capacity by combining a data-
base of geological formations in the North Sea with their 
estimates. 
They learned that porous rocks below UK waters could 
store approximately one and half times the nation’s typi-
cal electricity demand for the months of January and Feb-
ruary. 
“This method could make it possible to store renewable 
energy produced in the summer for those chilly winter 
nights,” said Dr. Julien Mouli-Castillo, of the University of 
Edinburgh’s School of GeoSciences, who led the 
study, reported Science Daily. “It can provide a viable, 
though expensive, option to ensure the UK’s renewable 
electricity supply is resilient between seasons. 
“More research could help to refine the process and bring 
costs down,” Mouli-Castillo added. 
Compressed air energy storage would utilize electricity 
from renewables. 
The CAES technique would use energy from renewable 
sources to power a motor that produces compressed air. 
This air would be stored at a high pressure in the pores 
that exist in the sandstone beneath the North Sea. This air 
would be transferred to the pores via a deep well drilled 
into the rock. 
When there is a shortage of energy, the pressurized air 
would be released from the well to power a turbine that 
would generate electricity to be fed into the grid. 
The researchers also say that locating wells close to re-
newable energy sources, such as offshore wind turbines, 
would make the compressed air energy storage process 
more efficient, cost effective and lower the amount of un-
dersea cables that would be required for it to work. 
Source: http://www.hydrogenfuelnews.com/compressed-
air-energy-storage-could-boost-renewable-energy-
production/8536811/ 
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The International Journal of Hy-
drogen Energy aims to provide a 
central vehicle for the exchange 
and dissemination of new ideas, 
technology developments and 
research results in the field of 
Hydrogen Energy between sci-
entists and engineers through-
out the world. The emphasis is 
placed on original research, both 
analytical and experimental, cov-
ering all aspects of Hydrogen 
Energy, including production, 
storage, transmission, utilization, 
enabling technologies, environ-
mental impact, economic and 
international aspects of hydro-
gen and hydrogen carriers such 
as NH3, CH4, alcohols, etc. 

The utilization includes thermo-
chemical (combustion), photo-
chemical, electrochemical (fuel 
cells) and nuclear conversion of 
hydrogen, hydrogen isotopes 
and/or hydrogen carriers to 
thermal, mechanical and electri-
cal energies, and their applica-
tions in transportation (including 
aerospace), industrial, commer-
cial and residential sectors. 
When outstanding new advanc-
es are made, or when new areas 
have been developed to a defin-
itive stage, special review articles 
will be considered. Shorter com-
munications are also welcome. 

International Journal of Hydrogen  
Energy Highlights 

Most Downloaded IJHE Articles (December 
2018-February 2019) 
1. Future cost and performance of water electrolysis: An expert elicitation study 

Schmidt O, Gambhir A, Staffell I, Hawkes A, Nelson J, Few S. Int J Hydrogen Energy 
2017;42(52):30470-30492 

2. Kinetics study and modelling of steam methane reforming process over a NiO/
Al2O3 catalyst in an adiabatic packed bed reactor 
Abbas S, Dupont V, Mahmud T. Int J Hydrogen Energy 2017;42(5):2889-2903 

3. A comprehensive review on PEM water electrolysis 
Carmo M, Fritz D, Mergel J, Stolten D. Int J Hydrogen Energy 2013;38(12):4901-4934 

4. Developments of electric cars and fuel cell hydrogen electric cars 
Wilberforce T, El-Hassan Z, Khatib F, Makky A, Baroutaji A, Carton J, Olabi A. Int J 
Hydrogen Energy 2017;42(40):25695-25734 

5. Nanomaterials for photoelectorchemical water splitting-review 
Josny J, Mathew J, George S. Int J Hydrogen Energy 2018;43(10);4804-4817 

6. Hydrogen and fuel cell technologies for heating: A review 
Dodds P, Staffell I, Hawkes A, Li F, Grunewald P, McDowall W, Ekins P. Int J Hydro-
gen Energy 2015;40(5):2065-2083 

7. Electrocatalysts for hydrogen evolution reaction 
Eftekhari A. Int J Hydrogen Energy 2017;42(16):11053-11077 
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Most Cited IJHE Articles (in 2019) 
1. Ni supported on CaO-MgO-A203 as a highly selective and stable catalyst for H2 

production via the glycerol steam reforming reaction 
Charisiou N, Papageridis K, Tzounis L, Sebastian V, Hinder S, Baker M, Alketbi M, 
Polychronopoulou K, Goula M. Int J Hydrogen Energy 2019;():256-273 

2. Facile synthesis of carbon encapsulated RuO2 nanorods for supercapacitor and 
electrocatalytic hydrogen evolution reaction 
Edison T, Atchudan R, Lee Y. Int J Hydrogen Energy 2019;44(4):2323-2329 

3. Syngas production from dry methane reforming over yttrium-promoted nickel-KIT
-6 catalysts 
Swirk K, Galvez M, Motak M, Grzybek T, Ronning M, Costa P. Int J Hydrogen Energy 
2019;():274-286 

4. A decade of ceria based solar thermochemical H20/CO2 splitting cycle 
Bhosale R, Takalkar G, Sutar P, Kumar A, AlMomani F, Khraisheh M. Int J Hydrogen 
Energy 2019;():34-60 

5. Experimental studies on the explosion indices in turbulent stoichiometric H2/CH4/
air mixtures 
Sun Z. Int J Hydrogen Energy 2019;():469-476 

6. Kinetic performance of TiO2/Pt/reduced graphene oxide composites in the photo-
catalytic hydrogen production 
Rivero M, Iglesias O, Ribao P, Ortiz I. Int J Hydrogen Energy 2019;():101-109 



 

  International Journal of Hydrogen  
Energy Highlights of Recent Publications 

Commercial vehicle auxiliary loads powered by PM fuel cell  
N. Matulic. G. Radica. F. Barbi. S. Nizetic. Int J Hydrogen Energy 2019. In press.  

Commercial transportation vehicles are the primary emitters of road-based emissions.  During cargo delivery, trucks 
spend significant amounts of time in city traffic. During this phase, fuel consumption increases drastically due to run-
ning the engine on low load and thus being in the engine's inefficient operating range. When these operating condi-
tions are coupled with auxiliary power using elements such as cooling chambers or refrigeration units which demand 
constant power, the inefficiencies of these vehicles are compounded again. Since the power demand of the auxiliaries 
is mostly constant the majority of the pollutants caused by the auxiliary loads are produced during the engine idle and 
low load phases which means mostly during the city traffic. This article takes a look at substituting a PEM fuel cell to 
power the auxiliary components (not the drivetrain) in order to supplement the power demand from these compo-
nents. 
 
To simulate the loading on the diesel engine transient simulations were performed with vehicle speed profiles similar 
to a mixture of city and urban driving with an interspersing of idling phases to simulate stopping at traffic lights. The 
primary auxiliary consumers for power is a cooling system for the cargo area, which usually operates around and be-
low 0oC. Typical ranges of power demand for a commercial unit are around 3kW, which was the value used in the 
modeling simulations. 
 
The diesel simulation was contrasted with a simulation where a PEM fuel cell was used to supplement the power for 
auxiliary devices. The fuel cell stack contained 120 cells with .6V per cell (72 V total) operating at 70 A. The fuel cell was 
modeled with an input of 300 W from the combustion engine in order to power a blower to deliver fresh air for the 
reactions as well as to assist in cooling the unit. 
 
The results of the simulations showed a 9% reduction in fuel used at the end of the same cycle, a fuel reduction of 3 
L/100km, a C02 reduction of 46 g/km. When compared with a battery powered system of similar power demands, fuel 
cells are generally more attractive for trucking as the refill times are more similar to refilling a regular diesel or gaso-
line-powered vehicle as opposed to taking a larger amount of time for recharging. 
 
https://www.sciencedirect.com/science/article/pii/S0360319918340898 
 
                     
       
                         -By Michael Daugherty 
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  International Journal of Hydrogen  
Energy Highlights of Recent Publications 
 

Battery-assisted low-cost hydrogen production from solar energy: Rational target setting for future technology sys-
tems 
Kikuchi, Y., T. Ichikawa, M. Sugiyama and M. Koyama. Int J Hydrogen Energy 2019: 44(3): 1451-1465 

Hydrogen is the simplest element that exists. It consists of only one proton and one electron. Hydrogen doesn't typi-
cally exist by itself in nature it; rather we find it in variety of chemical compounds. This makes hydrogen an energy car-
rier, not an energy source, as it can store 
and deliver usable energy. 
 
Hydrogen can be produced using diverse, 
domestic resources—including fossil 
fuels, such as natural gas and coal (with 
carbon sequestration); nuclear energy; 
and other renewable energy sources, 
such as biomass, wind, solar, geothermal, 
and hydro-electric power—using a wide 
range of processes. The U.S. Department 
of Energy (DOE) supports the research 
and development of a wide range of 
technologies to produce hydrogen eco-
nomically and in environmentally friendly 
ways.  
Like the DOE, Japan has been incentivizing technology development by sharing development targets among stake-
holders. Their national organizations have published technology roadmaps with research targets for PV, batteries, and 
electrolyzers to meet the international goals. In this context, the recent article by Kikuchi, Y. et al, (Kikuchi, Ichikawa et 
al. 2019) points out the fact that, “Some technology targets should be examined in the context of systems combining 
multiple technologies because the focused technology may not function as the system component without adequate 
development and incorporation of other technologies. Rational targets should be set based on such system design 
and analysis.”  
 
For their study, they looked and simulated the techno-economic analysis for hydrogen production from photovoltaic 
power generation (PV) utilizing a battery-assisted electrolyzer. After thorough investigations, where the group opti-
mized the installed capacity of each technological component for the wide range of unit costs of electricity from the 
PV, battery, and proton-exchange membrane electrolyzer; their results revealed, leveling of PV output by battery, sup-
pressed the necessary capacity of electrolyzer and the operating ratio of electrolyzer increases. They also found that 
the battery-assist will result in a lower hydrogen production cost when the benefit associated with the smaller capacity 
and higher operation ratio of the electrolyzer exceeds the necessary investment for battery installation. 
 
As the title of the article suggests this paper provides an insight on the importance of “Rational target setting for fu-
ture technology systems”. 
 

https://www.sciencedirect.com/science/article/pii/S0360319918337212            
                           -By Anirban Roy 
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Fig1: Hydrogen production pathways. [Taken from DOE website on hydrogen production]  
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Fuel Cells and Hydrogen: From Fundamentals to Applied Research 
Ed. Viktor Hacker and Shigenori Mitsushima 
Description: 
Fuel Cells and Hydrogen: From Fundamentals to Applied Research provides an 
overview of the basic principles of fuel cell and hydrogen technology, which 
subsequently allows the reader to delve more deeply into applied research. In 
addition to covering the basic principles of fuel cells and hydrogen technolo-
gies, the book examines the principles and methods to develop and test fuel 
cells, the evaluation of the performance and lifetime of fuel cells and the con-
cepts of hydrogen production. 
Fuel Cells and Hydrogen: From Fundamentals to Applied Research acts as an 
invaluable reference book for fuel cell developers and students, researchers in 
industry entering the area of fuel cells and lecturers teaching fuel cells and  
hydrogen technology. 
Key Features: 
 Includes laboratory methods for fuel cell characterization and manufacture 
 Outlines approaches in modelling components, cells and stacks 
 Covers practical and theoretical methods for hydrogen production and storage 
 
https://www.elsevier.com/books/fuel-cells-and-hydrogen/hacker/978-0-12-811459-9 
 
Have suggestions for a future book feature? If so, send the book title to Kathy Williams at williamk@utk.edu.  

 

The International Association for Hydrogen Energy (IAHE) has four categories of membership: 
H-Members: Scientists, engineers, and laypersons who are interested in fields relating to Hydrogen Energy. They 

receive IAHE e-newsletter, hard copies of the International Journal of Hydrogen Energy (IJHE), and reduced reg-
istration for IAHE conferences. 

 E-Members: Scientists, engineers and laypersons who are interested in fields relating to Hydrogen Energy. They 
receive IAHE e-newsletter, access to electronic copies of the International Journal of Hydrogen Energy (IJHE), 
and reduced registration for IAHE conferences. 

 Student Members: They are students who are interested in hydrogen energy. They receive the IAHE e-
newsletter. The student membership is free and led by Dr. John Sheffield. Please email him at 
john.sheffield@dnvkema.com for more information.  

 IAHE Fellows: Long-time IAHE members who have significantly impacted society by promotion of Hydrogen 
Economy through research, education and/or service. 

If you are interested in becoming a member of IAHE, please visit the membership page at www.iahe.org. You can sign 
up for membership directly on the membership page. 

 
 
 

Become a Member of IAHE 
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Esposito Research Group, Columbia 
University 
The following is a Q&A interview with Professor Daniel  
Esposito, the group’s director. 
           By: Anirban Roy 
Q. Tell us a little about your research group and the work 
you focus on? 
A. Our group is comprised of a very talented mix of Ph.D., 
postdoc, MS, and undergraduate researchers, and our re-
search interests relate broadly to electrochemical technol-
ogies that are able to convert sunlight or solar-derived 
electricity into storable fuels and chemicals.  We are 
based in the Department of Chemical Engineering at Co-
lumbia, and are core members of the newly formed Co-
lumbia Electrochemical Energy Center (CEEC).  The majori-
ty of our research focusses on developing electrocatalytic 
materials and devices for electrolysis and fuel cell technol-
ogies. These efforts are strongly complemented by ad-
vanced analytical tools, such as scanning electrochemical 
microscopy (SECM) and in situ high speed video, which 
allow us to probe the properties and performance of elec-
trode materials with high spatial and/or temporal resolu-
tion (see more below). Research projects in our lab are 
funded by a mix of government and industry sponsors, 
and address a wide range of questions spanning basic 
science to application-driven design problems. Presently, 
major ongoing research projects in our group include the 
development of i.) encapsulated electrocatalysts and ii.) 
membraneless electrochemical cells, both of which offer 
exciting opportunities to impart new functionalities in 
electrolyzers and fuel cells that are not possible with con-
ventional electrocatalysts and devices.    
Q. What is your research methodology? 
A. An important part of my research methodology is how 
I choose the problems I work on. One of the things that 
most strongly motivates my group’s research is the possi-
bility of developing a new material or device that can lead 
to transformative impacts in our energy system. The cli-
mate challenges society faces are real and urgent, and 
incremental improvements in clean energy technologies 
are not going to be enough.  Thus, when I come up with a 

new project idea to pursue, I always ask myself if that idea 
has a chance to directly or indirectly lead to a step change 
in one or more key performance metric (s).  If not, I gen-
erally shy away from pursuing it further. Naturally, this 
leads one to pursue unconventional ideas that have lower 
chances of “success” (in the traditional sense), but creates 
a greater chance of discovering something that has real 
potential to significantly extend our knowledge envelop 
and lead to game changing technology.  To explore high-
risk ideas, or any advanced/complicated research ques-
tion for that matter, I like to start simple and build up in 
complexity.  Thus, we do a lot of work with model elec-
trode surfaces and “as simple as possible” devices that 
can allow us to best understand the fundamental physics 
and chemistry that underlies their operation, and more 
quickly get to the point to where we can test key hypoth-
eses/ideas. Concurrently, I think it is essential to address 
difficult research problems with cutting edge experi-
mental and computational capabilities. For this reason, we 
put a lot of effort into developing new in situ analytical 
tools and methodologies (see more below), and actively 
collaborate with others who are experts in techniques and 
methods that are complementary to our own. 
Q. There has been a recent trend in scientific research to 
perform “in-situ” experiments. What are your thoughts on 
“in-situ” techniques? 
A. We’re big proponent of using in situ techniques to 
study electrochemical materials and devices whenever it is 
reasonable to do so.  Whether we are talking about a 
spectroscopy, imaging, or electrical measurement, we al-
most always prefer in situ measurements over ex situ 
measurements, and we want that tool to give us as much 
information as possible. The computational capabilities of 
our colleagues who specialize in modelling/theory are im-
proving at a rapid rate, and we experimentalists need to 
keep up! When studying electrode materials, in situ meas-
urements are capable of providing invaluable insights 
about material properties/characteristics that can be very 
different from those observed for the same material when 
measured outside of the electrochemical environment. 
When studying electrochemical devices, in situ imaging 
techniques with high spatial and/or temporal resolution 
offer the ability to gather rich data sets that can be of 
great value for i.) validating models, ii.) diagnosing issues, 
and iii.) guiding the design of optimal geometries.   
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All of that being said, in situ measurements often pose 
significant challenges to carry out successfully, and are 
not for the faint of heart! The design and construction of 
new in situ experimental capabilities often require sub-
stantial time/cost/blood/sweat/tears, and the measure-
ments themselves might ultimately be a step removed 
from the operating conditions of a real electrolyzer or fuel 
cell.  However, the potential payoff for these efforts are 
huge, especially if they can help create a link to emerging 
computational technologies with the ability to accelerate 
the design and prediction of materials/devices.  
Q. Your thoughts on hydrogen as viable future resource 
energy carrier?  
A. I have tremendous optimism for the role that hydrogen 
(H2) will play as an energy carrier in a sustainable energy 
future. Much of this stems from the ability to obtain clean 
H2 fuel at large scale using renewable energy by water 
electrolysis in the absence of any CO2 emissions (or any 
carbon at all).  The other feature that makes H2 so attrac-
tive, in my mind, is its versatility as a fuel and chemical 
that can be used by almost every energy sector. We as a 
society rely extensively on fuels today due to their many 
desirable properties (high energy density, negligible “self-
discharge”, application at large scale) and I am confident 
in saying that fuels will continue to play an important role 
in a future sustainable energy system. I believe that H2, 
both as a fuel itself, and as an intermediate used to up-
grade CO2 into liquid hydrocarbon fuels, will be the foun-
dation of that future fuel mix.   
Q. What are the key research areas that need to be ad-
dressed for a feasible Hydrogen economy? (Also mention 
your contributions) 
A. H2 economy only makes sense in the long run if the 
vast majority of that H2 is “green hydrogen” that is pro-
duced without any associated greenhouse gas emissions. 
Preferably, that hydrogen is produced by water electroly-
sis using renewable electricity, in which case carbon is 
completely removed from the equation. We have com-
mercially available technology for producing, storing, and 
using hydrogen produced from water electrolysis in a safe 
and scalable manner. The biggest barrier to widespread 
implementation of these technologies is the cost of hy-
drogen energy compared to fossil fuels like natural gas 
and oil. 

Fortunately, the falling prices of electricity from solar pho-
tovoltaics and wind are making the economics of H2 pro-
duction from water electrolysis more favourable.  Howev-
er, low-price electricity (0.02 $/kWh) will not be enough to 
tip the balance in favor of H2. Additionally, it will be es-
sential that the capital costs of electrolyzers and H2 stor-
age technologies be brought down to levels that are sub-
stantially below where they are today. This is especially 
important in a renewable energy future when low-price 
electricity becomes commonplace, but only for a small 
fraction of the day. This realization was a key motivating 
factor behind my group’s work with membraneless elec-
trolyzers, which possess very different architectures and 
operating principles from conventional PEM and alkaline 
electrolyzers. These membrane free devices have potential 
for low-cost manufacture (see more below) as well as du-
rable operation in harsh environments where convention-
al cells would not be stable due to fouling or blocking of 
the membrane or divider. In my opinion, developing ma-
terials and device architectures that can have longer life-
times and be more robust in the presence of impurities 
will be of great importance, and requires a lot of addition-
al research efforts.  Towards this end, my lab also has sub-
stantial effort to develop electrocatalyst materials that are 
encapsulated by ultrathin permeable overlayers that can 
help to mitigate nanoparticle coalescence/detachment, as 
well as block impurities or unwanted reactants from 
reaching the catalytically buried interface.  Beyond efforts 
to develop more durable/tuneable electrocatalysts and 
low-cost devices, I think it will also be important for re-
searchers to make progress on developing low-cost non-
precious metal electrocatalysts without compromising on 
efficiency.     
Q. What were your inspirations behind the 3D printed 
membraneless electrolyser, and the concept of a solar PV 
coupled floating electrolyser?  
A. The earliest inspiration for the membraneless electro-
lyzers we work on in my lab came from reading articles on 
membraneless laminar flow fuel cells and flow batteries 
developed by Paul Kenis’s lab at Illinois, with later work by 
Martin Bazant’s lab at MIT. I was struck by the simplicity 
of those device architectures, and the ability to use fluid 
flow to achieve efficient separation of electrochemically 
generated products in the absence of any membranes. 
However, those cells were relatively small-scale microflu-
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idic devices. About 5-6 years ago I came across an image 
in a National Geographic article (that had absolutely 
nothing to do with electrochemistry or hydrogen!) of a 
porous material, which lead me to think about ways that 
porous flow-through electrodes might be used in scalable 
membraneless electrolyzer architectures. Fast forward to 
today, and the electrodes/devices that we are currently 
working on are almost unrecognisable from some of the 
first sketches that I and my students came up with. 
As mentioned above, we are interested in exploring mem-
braneless electrolyzers as robust devices that can reduce 
capital costs far below those of conventional cells that are 
built around membranes/dividers. Membraneless electro-
lyzers offer an avenue to achieve this goal by reducing the 
number of device components and the cost of manufac-
turing/assembly. The floating membraneless PV-
electrolyzer concept was an extension of this logic. After 
getting rid of the membrane and the pump, we decided 
to simplify the system even further by integrating the PV 
and electrolyzer while simultaneously removing the need 
for solid ground for the technology to operate on.  
Around 70% of the earth’s surface is covered by water; 
why not use a tiny fraction of it for energy harvesting?  It 
is fun to think about a future floating “solar fuels rig” op-
eration that uses abundant and cheap solar energy and 
seawater to generate H2 at large scale.  Others in the solar 
fuels field have thought about this concept before as well, 
but we were, to the best of my knowledge, the first to 
demonstrate a standalone, floating PV electrolyzer. That 
work was based on a relatively small prototype, and there 
are many significant challenges associated with producing 
H2 from seawater, but we hope that demonstration might 
provide inspiration for other groups to help us move the 
concept closer to reality.  
Q. What is your advice for the young generation, who are 
willing to contribute to science, engineering and a better 
sustainable society? 
A. In order to achieve a sustainable energy future, we 
need “all hands on deck”. Climate change is one of the 
grand challenges of our time, and it is critical that we 
have our best and brightest young minds go into science 
technology engineering and math (STEM) fields with the 
goal of developing clean energy technologies that will 
help to mitigate the effects of climate change.  There 

could not be a more important time to enter into this field 
and make a difference.  Additionally, I would encourage 
students to exercise their creative thinking muscles when-
ever possible in order to better develop into the innova-
tors that we need.  I suggest that students and young 
professionals alike try to reserve a half day a week to let 
their minds wonder away from structured course work 
and “normal” research plans to brain storm new ideas. 
Unfortunately, incremental changes in today’s clean ener-
gy technologies are not going to be sufficient to reverse 
the trend in CO2 emissions as quickly as we need them to.  
Innovative new ideas that lead to step changes in the eco-
nomics of these technologies are a must, and I have no 
doubt that this generation of young scientists will develop 
those technologies if they can realize their creative poten-
tial. 
For more information about the Esposito Reseach group, 
visit https://solarfuelsengineering.com/. 
Contact Information: 
Daniel Esposito 
Associate Professor 
Department of Chemical Engineering 
Columbia University 
de2300@columbia.edu  
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Funded PhD Opportunities Available at  
Ulster University 
New generation of inherently safer composite 
tanks for hydrogen storage 
Summary 

The inherently safer fueling of a hydrogen storage contain-
er is a challenging problem. Independent on a container 
design the regulation requires: temperature inside doesn’t 
exceed 85 C, pressure does not exceed 1.25 of Nominal 
Working Pressure, i.e. 87.5 MPa for 70 MPa onboard stor-
age tanks, and the State of Charge does not exceed 100%. 
The consumer expectations include the fueling time within 
3 min (longer for busses). The problem of fueling control is 
complicated by changing pressure and temperature inside 
the tank and at inlet, conjugate heat transfer from/to hy-
drogen through a piping system and a tank wall to/from 
the ambience, etc. 

One aim of this doctoral study is development and valida-
tion of CFD (Computational Fluid Dynamics) and reduced 
models for better understanding and reproduction of un-
derlying physical phenomena of hydrogen tank fueling 
(both onboard and stationary). The models should be used 
for prediction of thermal behavior of different systems 
“hydrogen storage at refueling site – piping system – dis-
penser – hydrogen storage tank – atmosphere” during fuel-
ing. 

The results of research will be used for the establishment of 
inherently safer and automated hydrogen fueling protocol 
for light- and heavy-duty vehicles. Compressed gas energy 
storage technologies are widely used in different areas of 
our life. Compressed Natural Gas (CNG), Liquefied Petrole-
um Gas (LPG), Compressed Gaseous Hydrogen (CGH2) ve-
hicles and buses are hitting the roads. Safety is of para-
mount importance for compressed gas storage systems 
and infrastructure. 

The main unresolved issue facing the compressed gas ener-

gy storage sector is a catastrophic rupture of lightweight 
composite pressure vessel (CPV) in a fire. Fire resistance 
rating (FRR) of today’s CPV, i.e. time in a fire before rupture, 
is only 3-12 min. Catastrophic rupture of CPV in a fire is a 
serious threat to life and property. 

This project aims to further develop and validate the break-
through leak-no-burst (LNB) safety technology for preven-
tion of CPV catastrophic rupture in a fire, and thus eliminate 
hazards and associated risks from disastrous blast wave, 
fireball, and projectiles (Ulster’s IP “Composite Pressure 
Vessel for Hydrogen Storage”, 14.02.17). 

This research is strongly linked from the beginning with 
industry, both directly and through standard development 
organizations (ISO, CEN) and regulators (UN GTR#13 IWG 
SGS). The aim will be achieved through: performing haz-
ard/risk analysis; case studies analysis; accident scenarios 
development; measuring material properties; model devel-
opment; validation tests; recommendations for the update 
of Regulations, Codes and Standards. 

Essential Criteria 

 Upper Second Class Honors (2:1) Degree or equivalent 
from a UK institution (or overseas award deemed to be 
equivalent via UK NARIC) 

 Clearly defined research proposal detailing back-
ground, research questions, aims and methodology 

Funding  

Vice Chancellors Research Scholarships (VCRS) 

The scholarships will cover tuition fees and a maintenance 
award of £14,777 per annum for three years (subject to sat-
isfactory academic performance). Applications are invited 
from UK, European Union and overseas students. 

DFE 

The scholarship will cover tuition fees at the Home rate and 
a maintenance allowance of £ 14,777 per annum for three 
years. EU applicants will only be eligible for the fees com-
ponent of the studentship (no maintenance award is pro-
vided).  For Non EU nationals the candidate must be 
"settled" in the UK. 

Key Dates 

Submission Deadline 
Monday, February 18, 2019 



 

 

Interview Dates 
March 13-21, 2019 

Apply online at  
https://www.ulster.ac.uk/doctoralcollege/find-a-
phd/343003 

Pressure and thermal effects of high-pressure  
hydrogen jets  
Summary 

High-pressure hydrogen jet releases, if ignited, can gener-
ate not only thermal effects on humans and structures in 
the form of high-temperature flows and thermal radiation 
but also hazardous pressure effects (overpressure and im-
pulse). A hydrogen jet released into the air may be ignited 
immediately, resulting in a jet fire, i.e. non-premixed turbu-
lent combustion, or after some time, resulting in delayed 
ignition, whereby the combustion of the turbulent pre-
mixed hydrogen-air cloud can lead to significant overpres-
sures before a jet fire is formed. 

Contemporary tools such as Computational Fluid Dynamics 
(CFD) and reduced models are needed to predict pressure 
dynamics and loads which are dependent on the release 
parameters (pressure and release diameter), jet parameters 
(free or impinging jet), ignition location and delay in timing 
of ignition, etc. 

Within this study such tools will be developed and validat-
ed against available experimental data. Results of CFD sim-
ulations can be used to inform the development of predic-
tive engineering correlations. The results of the studies on 
impinging jets will have a twofold application facilitating 
the understanding of the potential damage caused but also 
informing understanding of the mitigation potential of a 
structure, dependent on whether the jet impinges on a 
piece of equipment/infrastructure or a barrier. Scenarios 
involving delayed ignition of turbulent releases in enclosed 
or congested spaces may be added to the study. 

The Ulster multi-phenomena deflagration model with suita-
ble modifications can be employed for the CFD modelling 
of combustion of the turbulent inhomogeneous hydrogen-
air mixture in the jet. 

The candidate should undertake coupled CFD-FEM study of 
hydrogen jet fire effects on structures stability and integrity, 
e.g. tunnel structures, residential buildings, etc. The outputs 
from this study will inform guidance for safety engineers, 
and advance understanding of delayed ignition of hydro-
gen jets. 

Essential Criteria 

 Upper Second Class Honors (2:1) Degree or equivalent 
from a UK institution (or overseas award deemed to be 
equivalent via UK NARIC) 

 Clearly defined research proposal detailing back-
ground, research questions, aims and methodology 

Funding 

Vice Chancellors Research Scholarships (VCRS) 

The scholarships will cover tuition fees and a maintenance 
award of £14,777 per annum for three years (subject to sat-
isfactory academic performance). Applications are invited 
from UK, European Union and overseas students. 

DFE 

The scholarship will cover tuition fees at the Home rate and 
a maintenance allowance of £ 14,777 per annum for three 
years. EU applicants will only be eligible for the fees com-
ponent of the studentship (no maintenance award is pro-
vided).  For Non EU nationals the candidate must be 
"settled" in the UK. 

Key Dates 

Submission Deadline 
Monday, February 18, 2019 

Interview Dates 
March 13-21, 2019 

Apply online at  
https://www.ulster.ac.uk/doctoralcollege/find-a-
phd/342526 
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To submit a paper to this journal or for more information, visit: 
asmedigitalcollection.asme.org
(select Journal of Electrochemical Energy Conversion and Storage)
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The 17th International Conference on Clean Energy  

(ICCE-2019)  
Dear Colleagues,  
On behalf of the organizing committee of the 17th International Conference on Clean Energy (ICCE-2019), we are happy 

to announce the ICCE-2019 to be held in Shenyang Jianzhu University (SJZU), China, from 9 to 12 August 2019.  

The conference theme, “Clean energy, Clean world”, means that clean energy will reward us a blue sky and change our 
world. The cleaner production will make a better use of energy resources and reduce the production and emission of con-
taminant so that it is an important procedure to realize sustainable development.   

Important Dates  

Abstract Submission Deadline: 15 May 2019  

Conference Date: 9-12 August 2019  

Mark your calendar, and present your results and experiences via poster or oral presentation to this international confer-
ence. We hope by this conference you will gain new knowledge, make new friends, and enjoy splendid summer days in 
the beautiful city of Northeast China. High quality papers presented at this conference will be recommended for publica-
tion in the International Journal of Hydrogen Energy (IJHE) after further review.   
Papers are solicited from all relevant areas, from new concepts, theories, modeling and simulation to experiments. Top-

ics of interest include, but are not limited to:  

(1). Hydrogen energy            (2). Solar energy  
(3). Nuclear energy              (4). Wind energy  
(5). Hydropower, ocean energy and geothermal energy  
(6). Fuel cell                   (7). Energy storage  
(8). Energy conversion           (9). Biomass and biofuels  
(10). Clean fossil fuels           (11). Waste-to-energy  
(12). Intelligent grids            (13). Energy economy, management and policy  
(14). Buildings energy efficiency   (15). Energy engineering and environmental protection   
(16). Green manufacturing and machine saving energy  
 
For more information, pleases visit http://2019icce.csp.escience.cn We are looking forward to welcoming you in August 
2019 in Shenyang.   
In case of any questions, please feel free to contact us.  

 

Best Regards,  

  
Prof. Dr. Yuhou Wu         
Conference Chair  
  

Conference Secretariat  
Email 1: icce2019a@sjzu.edu.cn  

Email 2: icce2019b@sjzu.edu.cn  

Email 3: liqiang811054715@163.com  

Tel: +86-2424692171 +8615998184650  

+8613624036453  
  



2nd INTERNATIONAL CONFERENCE ON 

SUSTAINABLE ENVRIONMENT AND ENERGY
(ICSEE’19)

Organized by : Centre for Sustainable Environment and Energy, Department of Civil Engineering 
Hindustan Institute of Technology and Science, Padur

February 21st & 22nd, 2019

ABOUT HINDUSTAN INSTITUTE OF TECHNOLOGY AND SCIENCE

Hindustan Institute of Technology & Science is a prestigious Institution accredited

with ‘A’ Grade by NAAC, Govt. of India. QS, the repute International Rankings

Agency has awarded on overall rating of three stars to the University, with a five star

rating for Faculty, Employability, Facilities, Innovation and Inclusiveness. HITS has

completed over three decades of dedicated service to the Nation. It has a

cosmopolitan ambience with high-calibre and learned faculty, who are thought

leaders, consultants, technology implementers and inventors. The institution is driven

by the virtuous vision of the Founder Chairman, Late Dr.K.C.G. Verghese, ‘To Make

Everyman a Success and No Man a Failure’, and is devoted to the excellence in

Research, Teaching and Learning. The innovative & Entrepreneurial spirit of

Hindustan community is the driving force behind the evolution of new Technologies,

Products, Copyrights and Patents that have been developed through extensive

research carried out at the dedicated Centres of Excellence on campus. The institution

has been consistently ranked among the best institutions in the country and aspires to

emerge into a global educational institution.

ABOUT THE DEPARTMENT OF CIVIL ENGINEERING

The Civil Engineering Department offers UG and PG Programs in Structural

Engineering, Construction Engineering and Management, Environmental Engineering

and Highway Engineering. The Department has experienced faculty who are involved

in research in the areas of Structural Engineering, Environmental Engineering,

Transportation Engineering and Water Resources Management. Research scholars

have ample scope and facilities within the Department of Civil Engineering to

conduct research. It is reputed for conducting research projects in association with

government agencies. The Department has several ongoing projects and also

completed research projects in association with government agencies like DAE,

AICTE, DST, BRNS and TNSC.

ABOUT THE CENTRE FOR SUSTAINABLE TECHNOLOGIES

The CENSTEC was established during the year 2014. Its objectives are to promote

interdisciplinary activities that lead to sustainability associated with Built

Environment, to develop cost effective solutions in the areas of green building

materials, health monitoring of structural systems, water, air, solid waste

management, renewable energy related to environmental resources and also to

develop technologies for cleaner production. The research activities of the CENSTEC

includes synthesis of green building materials (artificial aggregates from ceramic

waste, lathe waste, plastic waste, fly ash and GGBS), health monitoring of structural

systems, production of renewable energy (hydrogen from sulphide wastewater, biogas

production from solid waste, energy efficient buildings), treatment of pollutants and

CO2 sequestration.

ABOUT THE CONFERENCE

Motivated by the successful organization and outcome of the constructive scientific

deliberations along with brain storming sessions of 1stICSEE – 17, the present 2nd

International Conference on Sustainable Environment & Energy (2nd ICSEE – 19)

is being organized. It aims at a common platform for the Scholars, Scientists,

Academicians and Industrial persons who are actively involved in the promotion

and execution of research in the field of sustainable environment and energy.

This conference will discuss the current trends and developments in topics like

sustainable building materials, waste management, hydrogen production and storage,

sust a ina bl e en ergy pr oduct i on , mat er ia l s and m anufa ctur ing et c . ,
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Address for Communication
The Convener 

International Conference on Sustainable Environment  and Energy (ICSEE’17) 
Hindustan Institute of Technology and Science, Padur – 603 103, Chennai, Tamilnadu, India

Tel:  Website: www.hindustanuniv.ac.in
Conference Website: https://ii-icsee2018.com, Conference mail ID: icsee2018@gmail.com

THEMES FOR VARIOUS SESSIONS

The conference will be centered on renowned

keynote speakers presenting in several plenary

sessions that will focus attention on program areas of

current interest and future trends, and it will be

followed by technical paper presentation and poster

sessions providing additional discussion on recent

progress of these topics. Theme of the various

sessions is outlined as follows:

 Sustainability in Built Environment

 Sustainability in Waste Management

 Hydrogen Production and Storage

 Energy and Thermal Science

 Materials and Manufacturing

ACCOMMODATION: Details pertaining to

accommodation will be uploaded on the Conference

website.

CALL FOR EXTENDED ABSTRACTS

A single page abstract typed on A4

paper , Times New Roman, Font size 12 and

line spacing 1.5 is to be submitted on or before

the deadline

IMPORTANT TIMELINES

Abstract  Submission due       : 01st Nov 2018

Notification of Acceptance    : 15th Nov 2018

Registration Commencement : 01st Dec 2018

Online Registration deadline  : 25th Jan 2019

REGISTRATION FEE

The Registration form duly filled in, along with Demand Draft in 

favour of “Hindustan Civil Symposium” Payable at Chennai 

should be sent to the “The Convenor – ICSEE’17”

The accepted papers will be
published in International
Journal of Hydrogen Energy
and other Scopus journals.

Categories Early Bird 

Registration 

(upto 30th

Dec 2018)

Last Date for 

Online 

Registration (25th

Jan 2018)

On-Site 

Registration 

(21-22nd Feb 

2019)

International 

Participants

$ 300 $ 400 $ 450

Indian Participants 

(Experts)

Rs. 3000 Rs. 4000 Rs. 5000

Indian Participants 

(Ph.D. Scholars / 

Masters)

Rs. 1500 Rs. 2000 Rs. 3000

Registration will be confirmed only on 

payment of the prescribed registration fee.





Call for Abstracts
14  th HYdrogen POwer THeoretical and Engineering 

Solutions International Symposium

24-26 APRIL 2019

The world's largest generator of renewable clean energy

ITAIPU Technological Park CONVENTION CENTER

Chaired by: 
Dr. Massimiliano Lo Faro (CNR-ITAE)
Dr. Daniel Augusto Cantane (FPTI)
Prof. Edson A. Ticianelli (USP)

Series Chair
Prof. Giuseppe Spazzafumo (UniCLaM)

Honorary Chair
Prof. T. Nejat Veziroglu (IAHE)

Hydrogen produc�on from renewable energy sources 

Thermal and combus�on technologies

 and - -

Other carboneutral energy systems

Economics of hydrogen based systems

Payback of hydrogen based systems

Energy and cost saving poten�als

Hydrogen produc�on from conven�onal fossil sources

Hydrogen produc�on from wastes and residual biomass

Hydrogen separa�on and purifica�on

Hydrogen storage 

Hydrogen distribu�on and infrastructures

Fuel cells technologies and their applica�ons

Energy storage Power to  gas

Co and tri-genera�on devices

Hydrogen technologies life cycle analysis

Safety, standards and regula�ons

Roadmaps and policies

TOPICS

SYMPOSIUM KEY DATES 

3 , 201 eadline for abstract submission

 1 , 201   Communica�on to authors

 15 , 201   eadline for arly ird registra�on

November 0 8 - d��

January 8 9��

February 9 - d e b��

Official Telegram channel: OFFICIAL WEBSITE: www.hypothesis.ws@HypothesisXIV                    

Abstracts submission is alerady opened from the official

website: h�p://hypothesis.ws. Rich scien�fic and social 

programmes will be arranged. All accepted manuscripts 

will be included in the book of proceedings indexed 

with an ISBN. Selected contributes will be invited for 

publica�on on special issue of Interna�onal Journal of 

Hydrogen Energy (Elsevier).

Practical details



      

9th International Seminar on Fire and Explosion Hazards 
St. Petersburg, Russia, 21-26 April 2019 

 
The 9th International Seminar on Fire and Explosion Hazards ISFEH9 (www.isfeh9.org) will be held in 
St.-Petersburg, Russia, on 21-26 April 2019. This conference continues past successful events organized 
in Moscow, Russia (1995, 1997), Lake Windermere, UK (2000), Londonderry, UK (2003), Edinburgh, 
UK (2007), Leeds, UK (2010), Providence, USA (2013), and Hefei, China (2016). 
 
During its more than 20-year history, the Seminar has become one of the important international events in 
fire and explosion science and engineering. The Seminar program will include broad areas of fire and 
explosion studies, mitigation, and prevention. The following conference tracks (with the variety of topics 
therein) are available for paper submission: 

• Combustion fundamentals of fires 
• Deflagration, DDT, detonation 
• Fire dynamics 
• Material behavior in fires 
• Fire safety engineering 
• Fire suppression 
• Hydrogen safety 
• Wildland fires 
• Toxicity 
• Evacuation and human behavior 

Papers will be peer-reviewed and, if accepted, will be included in the book of the Seminar Proceedings. 
Authors of selected papers will be invited to submit extended versions for publication in special issues of 
Fire Safety Journal, Combustion Explosion and Shock Waves, and International Journal of Hydrogen 
Energy. These journals are indexed by Scopus and Web of Science. 
  
Abstract submission deadline is July 1st, 2018. Please do your best to submit the one- or two-page 
abstract via the conference website http://www.isfeh9.org/submission by this date, and do not hesitate to 
contact ISFEH9 Organizing Committee at info@isfeh9.org if you have any inquiries. Notification with 
the decision on the abstract will be sent off as indicated in the Key Dates section of the conference 
website www.isfeh9.org.  
 
The city of St.Petersburg is an exciting place to visit and has much to offer for participants and 
accompanying persons, for whom an extensive social program is being developed. 
 
Welcome to submit your research to ISFEH9 and to visit St.Petersburg! 



8th GLOBAL 
CONFERENCE 
on GLOBAL 
WARMING

April 22-25, 2019
Doha, Qatar

GCGW - 2019

i n f o @ g c g w . o r g  w w w . g c g w . o r g

CLIMATE CHANGE IMPACTS
ENVIRONMENT

ENERGY POLICIES & STRATEGIES

GREENHOUSE GAS REDUCTION
WATER RESOURCES & MANAGEMENT

ATMOSPHERICAL CHANGES

GLOBAL WARMING MODELING

ECOSYSTEM & BIODIVERSITY
CLEAN TRANSPORTATION

WASTE MANAGEMENT
CARBON CAPTURE & STORAGE

CLIMATE OBSERVATION
ECONOMICS OF CLIMATE CHANGE

SOCIAL ASPECTS OF CLIMATE CHANGE

HYDROGEN ENERGY

RENEWABLES
WEATHER FORECAST & SCENARIO

SUSTAINABILITY

THERMODYNAMIC ANALYSIS

GREEN BUILDINGS

HEALTH ISSUES

EXERGY

Important Dates
Abstract Submission         December 15, 2018 
Abstract Acceptance      December 30, 2018 
Short-Paper Due         January 30 2019 
Short-Paper Acceptance      February 20, 2019

Special Issues



Contact us:
Ms. Claudia PANG
Phone: +49 711 656960-56 I claudia.pang@messe-sauber.de
Ms. Carolynn JAWORSKA 
Phone: +49 711 656960-5707 I carolynn.jaworska@messe-sauber.de
Event Location  & Accomodation:
Sheraton Vancouver Wall Centre Hotel
Book Directly with our Discounted Rate through 
our website: www.hyfcell.com
We have arranged the extra discounted price to be extended before and after the 
event. Extend your stay with us for more networking possibilites.

Hosts

hyfcell.comimpulse • together • excellent

Conference
International renowned specialists 

discuss questions with hydrogen and fuel cells 
as a game changer. Valuable knowledge from 
the world-wide best practices will be provi-

ded in main application areas: Hydrogen 
Storage, Ships and Port requirements, 
Power-to-Gas and heavy duty vehicles.

Be part of the community 
for a 2 Day Impulse Summit 

that is sure to inspire all.

Matchmaking
Make connections with 

those that matter! Use the 
f-cell+HFC App to arrange 

appointments that suit 
your individual needs.

Tickets
Full ticket - $1,200

First Day ticket - $675
Second Day ticket - $600

Early Bird tickets 
(Feb. 1, 2019): 20% OFF

Additional taxes not 
included in prices.

The Impulse Summit
For Hydrogen and Fuel Cells

Vancouver I Canada

Marquee Sponsor hosts
The Evening Event:

A true Canadian 
celebration!

The heart of the Impulse Summit. 
A meeting area to create 
new projects and new 

contacts. Book packages 
that are all inclusive.

The International 
Trade Fair

Topic tables
Your opportunity to arrange, 

through us, a discussion topic 
for hydrogen and fuel cell

issues in small groups. 
Develop discussions, form 

new ideas or introduce 
new products.



Plenar y  Speakers  

Topics: 
Fuel cells and hydrogen technologies ● Energy conversion materials and devices ● Molecular energy storage materials ● 

Organic and perovskite solar cells ● Graphene and fullerenes ● Organic LEDs and other display materials ● Hybrid organic-

inorganic materials ● Synthesis and processing advanced molecular materials and polymers ● Functional polymers and 

ionic liquids ● Nanostructured materials and nanodevices ● Biomaterials and biotechnology ● Electro-active ceramics, 

Theoretical/modelling/computer simulations of functional materials ● Natural chromophores ● Molecular nonlinear optics ● 

Multiphoton absorption and application ● Molecular lasers ● Molecular magnetic materials ● Molecular optoelectronic 

materials ● Piezo- and ferro-electric materials ● 2D Materials and their applications ● 3D printing ● Liquid crystals ● Organic 

coatings and corrosion ● Molecular sensors ● Nuclear materials ● Advanced materials for nanophotonics and biophotonics 

● Polymers and hybrid materials for plastic electronics and photonics ● New materials, mechanics, and devices for defence 

technology ● Natural fibers - New areas of advanced products in 21st century ● Molecular field effect transistors 

Registration Fees: 

Plenary I: Prof. Denis Fichou  
(Nanyang Technological University, Singapore & 

Sorbonne Université, Paris, France) 

 

Title: Organic single crystal semiconductors for 

emerging electronic devices 

Plenary IV: Prof. Paras Prasad 
(State University of Buffalo, New York, USA) 

 

Title: Development and applications of a 

new class of 2-D and quantum materials  

 

Abstract 

submission  
17th February 2019 

Early bird 

registration  
 17th May 2019 

Acceptance 

notification 
 17th March 2019 

Conference date  
 17th June ~ 

21st June 2019 

Important Dates: 

For more details, please visit our website: https://umconference.um.edu.my/ICFPAM-2019 

Publications: 

Secretariat 

Centre for Ionics University of 

Malaya,  

Department of Physics, Faculty of 

Science, University of Malaya,  

50603 Kuala Lumpur, MALAYSIA 

 

E-mail: icfpam2019@um.edu.my 

 

Contact number: (603) 7967 

4095/7143 
 

1. Molecular Crystals Liquid 

Crystals  journal (Impact 

factor = 0.633) 

 

2. Pigment & Resin 

Technology 

     (Impact factor = 0.486) 

 

3. International Journal of 

Hydrogen Energy  

    (Impact factor = 4.229) 

  
Early bird registration 

 (17th May 2019) 

Late bird 

registration 

Invited Speaker USD 550 USD 600 

Regular USD 600 USD 700 

Student  USD 400  USD 450 

Accompany person USD 350 USD 350 

ICFPAM2019 
15TH INTERNATIONAL CONFERENCE ON FRONTIERS OF 

POLYMERS AND ADVANCED MATERIALS 2019  
 

Organized by 

Plenary II: Prof. Chulhee Kim 
(Dept Polymer Science & Engineering, Inha 

University, South Korea) 

 

Title: Tunable Multifunctional Supramolecular 

Platforms with Stimuli-responsive Surfaces  

Plenary III: Prof. Chris Matyjaszewski 
(Carnegie Mellon University, Pittsburgh, USA) 

 

Title: Advanced Materials by ATRP  



 

 

10th International Conference  
Photosynthesis and Hydrogen Energy Research for Sustainability  

23-28 June 2019  
St. Petersburg, Russia 

 
Dear Colleagues, Dear Friends: 
 
We are pleased to cordially invite you to participate in the 10th International Confer-
ence  "Photosynthesis and Hydrogen Energy Research for Sustainability - 2019" in honor of 
Kimiyuki Satoh (Japan), Tingyun Kuang (China), Cesare Marchetti (Italy) and Anthony 
Larkum (Australia).  
 
Your participation is important for the success of the Meeting, and will be very much appreci-
ated. This Meeting will be a great occasion for discussions of previous, present, and future re-
search on photosynthesis and hydrogen energy, from molecular to global, and will provide an 
exciting scientific program, which will cover the breadth and depth of photosynthesis and hy-
drogen energy, and to meet researchers of photosynthesis and hydrogen energy from around 
the world. This meeting will provide a forum for students, postdoctoral fellows and scientists 
from different countries to deepen their knowledge and understanding, widen professional con-
tact, to create new opportunities and establish new collaborations. 
 
Please save the date, spread the information among colleagues, and link the website at https://
icprs.ru/  
 
The website will be supplemented step-by-step with relevant information on the meeting.  
Sincerely yours,  
 
Suleyman Allakhverdiev 
Conference Chair 
 
P.S. From late May to early July nights are bright in St-Petersburg, but the real White Nights 
normally last from June 11 to July 2. 
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thThe 11  International Exergy, Energy and Environment Symposium (IEEES-11) is an initiative 
aimed at bringing together the academicians, researchers, scientists, technocrats and 
practicing engineers in the eld. As a conuence of many disciplines, this International 
Symposium/Conference serves as a forum that promulgates ideas, experience, and 
knowledge of the fellow researchers and engineers working on sustainable energy systems 
across the globe. It is worthy to note that IEEES-11 covers a diverse assortment of cutting-
edge topics, including Clean Coal Technologies, Renewable Energy Technologies, Smart 
Energy Systems, Alternative Fuels, Hydrogen and Fuel Cell Technologies, Nuclear Energy, 
Desalination Technologies, and Environmental Technologies.

The IEEES-11 increases the visibility and advancement in futuristic and cleaner technologies 
like Green Energy, Renewable Energy, Environmental Science and e-mobility. Other highlights 
are Smart Cities, Green Building, Energy Management Systems, and Desalination 
Technologies. It also addresses the societal and environmental threats, unveiling the 
challenges in the Life Cycle Assessment, CO  Reduction Technologies, Bio-Waste Utilization, 2

Nuclear Energy and Fuels for Transportation that includes Synthetic and Third Generation 
fuels. During this symposium, more emphasis will be given to the “Green Transportation and 
Sustainable mobility”, benecial for the new development of sustainable technology for 
thermal comforts and green transportation vehicle. A special session will be hosted on the 
importance of Hydrogen Production and Utilization/Storage Technologies, Fuel Cell 
Technologies and the challenges involved in its implementation in the mobility sector. 

This is the eleventh symposium, which is to be held in SRM IST, Chennai, India. Previous 
successful editions were held at Izmir, Turkey (2003); Kos, Greece (2005); Evora, Portugal 
(2007); Sharjah, United Arab Emirates (2009); Luxor, Egypt (2011); Eurasia, Turkey (2013); 
Valenciennes, France (2015); Antalya, Turkey (2016); Split, Croatia (2017) and Katowice, 
Poland (2018). Topics and new trends will be introduced through several keynote lectures 
that will be presented by internationally recognized experts.

« Algae Fuels
« Bio-Waste Utilization 
« Cogeneration and Micro Generation
« Combustion, Pyrolysis, and Gasication 
       Technologies 
« Desalination Technologies 
« Electro-Chemical Devices 
       (Fuel Cells, Capacitors, Batteries, etc.) 
« Energetic System Optimization
« Energy Systems and Applications 
« Environmental Engineering Technologies 
« Environmental Impact Assessment 
« Exergy Analysis and Modeling 
« Fossil Fuels 
« Green Buildings 
« Green Energy Technologies
« Green Transportation Vehicles 
« Heat and Mass Transfer 

« Hydrogen Production and Utilization 
Technologies 

« Life Cycle Assessment 
« New Materials for Energy Applications
« Nuclear Energy 
« Refrigeration and Heat Pump Systems 
« Renewable Energy Systems 
« Sectoral Energy Management 
« Smart Grids 
« Sustainable Communities 
« Sustainable Development
« Sustainable Mobility
« Synthetic Fuels 
« Thermal comfort and Green 

Transportation Vehicles
« Thermal Systems and Applications 
« Thermodynamic Optimization 
« Tri-generation Systems

S. Awad, France

A. Bejan, USA

E. Berrich, France

A. Beyene, USA

R. Brown, Australia

P. Grammelis, Greece

R. Gheith Ayed, Tunisia

A. Hepbasli, Turkey

M. Hernandez, Columbia

A. Hossain, UK

T. M. IndraMahlia, Australia

D. Jhon Albino, Canada

T. H. Karakoc, Turkey

K. Loubar, France

J. Legrand, France

X. Li, Canada

C. Marin, France

thThe 11  International Exergy, Energy and Environment Symposium (IEEES-11)

Abstract submission    : 15 January 2019

Notication of abstract acceptance  : 30 January 2019

Full manuscript due    : 15 March 2019

Notication of manuscript acceptance :  10 May 2019

A. Midilli , Turkey

F. Miguel, Portugal

N. Mrad, France

M. N. Nabi, Australia

M. Ni, China

J. Peng, UK

A. Philip Rubini, UK

S. G. Ramalingam, Canada

M. Reza, UK

B .V. Reddy, Canada

A .H. Reis, Portugal

A. Reza Pishevar, Iran

E. Sciubba, Italy

M. Tazerout , France

G. Tsatsaronis, Germany

R. Vallinayagam, Saudi Arabia 

Y. Wenming, Singapore

International Advisory Committee

Important Dates

Date: 14 - 18 July 2019

Venue: SRM Institute of Science & Technology,
Chennai, India

Founding Chair

I. Dincer 
University of Ontario Institute of Technology, Canada

Symposium Chair

M. Leenus Jesu Martin, SRM IST, Chennai, India 
V. Edwin Geo, SRM IST, Chennai, India

Symposium Co-Chair

F. Aloui

Polytechnic University of Hauts-de-France, 
Valenciennes, France 

Contact

The Symposium Chair
Department of Automobile Engineering

School of Mechanical Engineering
SRM IST, Kattankulathur, Tamil Nadu, INDIA

Mobile: 00-91-9840498667

Email ID: convenor.ieees11@srmuniv.ac.in
ieees11.2019@srmuniv.ac.in (For paper 

submission)
Website: http://www.srmuniv.ac.in/ieees-11





ICENES 2019
19th International Conference on Emerging Nuclear Energy Systems

6 - 9 October 2019, Bali, Indonesia
The 19th International Conference on Emerging Nuclear Energy Systems (ICENES 2019) is recognized as one of the
major international conference on scientific, engineering, and other technical aspects of innovative nuclear reactor
design, advanced nuclear technology, etc. In the conference, we are looking at “bold” and “unthinkable” ideas on a
sound scientific-technical basis. Papers on strategy, concept, technique and method related to innovative nuclear
system are welcome.
ICENES has been held in 14 countries as a venue for sharing ideas and research results on emerging nuclear energy
technologies and applications. The ICENES 2019 will be held by The Technical University of Bandung in Holiday
Inn, Bali, Indonesia (6-9 October 2019). The conference will cover keynote, invited and contributed oral talks and
poster presentations.

Technical Topics
1. Innovative Nuclear Energy

Development Strategy
1. Advanced Fission Systems

• Space Nuclear Reactors
• Generation IV Reactors
• Small Modular Reactor

2. Fusion Energy Systems
• Magnetic Confinement Fusion System
• Inertial Confinement Fusion System

4. Hybrid Nuclear Energy Systems
• Fusion Driven Subcritical System
• Accelerator Driven Subcritical System

5. Advanced Technology and Other Issues
• Modeling, Database and Simulations
• Advanced Fuels & Materials
• Facility and Component Development
• Radiation Protection & Shielding
• Safety and Environment
• Operation and Maintenance
• Reprocessing

6. Nuclear Energy Expanded Applications
• Solar and Wind Power
• Hydrogen Energy
• Nuclear Hydrogen Production
• Others

7. Knowledge, Management
8. Human Resources and

Social Issues

Key Dates

Contact Information
Tel: +62 813 22 19 66 44
E-mail: awaris@fi.itb.ac.id
Website:
http://portal.fmipa.itb.ac.id/icenes2019

• April 30, 2019
Abstract Submission Deadline

• May 30, 2019
Abstract Acceptance Notification

• June 15, 2019
Early Registration Deadline 

• October 6-9, 2019
Conference Convened

• September 30, 2019
Manuscripts Submission Deadline

Host organizations
Technical University Bandung
Bahçeşehir University

President of ICENES
Prof. Dr. Sümer ŞAHİN
Conference Chairmen 
Prof. Dr. Abdul WARIS
Prof. Dr. Zaki SUUD 
Technical Program Chairman 
Prof. Dr. Sidik PERMANA
Scientific Secretaries
Dr. Syeilendra Pramuditya
Dr. Eng. Dwi Irwanto

Standing Committee
José M. MARTÍNEZ-VAL
Rainer SALOMAA
Jacques LIGOU
Günter KESSLER
Guillermo VELARDE
Ralph MOIR
Hideshi YASUDA
Anatoloy ZRODNIKOV
Louis TEPPER       
A. H. VERKOOIJEN
Tom MEHLHORN    
Hamid Ait ABDERRAHIM
Sümer ŞAHİN 
Pedro VAZ
Wayne MEIER
Emilio Minguez TORRES
Hacı Mehmet ŞAHİN
Yican WU

Scientific Committee
C. R . C. Rubbia T. Nejat Veziroğlu
Mohamed Abdou İbrahim Dinçer
Laila El-Guebaly Mohamed S. El-Genk
Yonghee Kim Hiroshi Sekimoto
Jose Manuel Perlado Kazuo Tanaka
Waclaw Gudowski Şenay Yalçın
Mohamed Sawan Andrey Gulevich
V. Jagannathan Minghuang Wang
Chen Zhibin Ruzhu Wang 
Xiaojing Liu
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May 2019 

10th International Conference on Hydrogen Production
May 15-17, 2019
Cluj-Napoca, Romania
https://www.ich2p.org

The Impulse Summit for Hydrogen and Fuel Cells
May 22-23, 2019
Vancouver, Canada
https://www.f-cell.de/en/program/f-cell-hfc.html

235th ECS Meeting
May 26-31, 2019
Dallas, TX
https://www.electrochem.org/235

Anion Exchange Membrane Workshop
May 30, 2019
Dallas, TX
Contact: Bryan.Pivovar@nrel.gov

April 2019 

9th International Seminar on Fire and Explosion Hazards
April 21-26, 2019
St. Petersburg, Russia
http://www.isfeh9.org/

8th Global Conference on Global Warming
April 22-25, 2019
Doha, Qatar
https//www.gcgw.org

14th Hydrogen Power Theoretical and Engineering
Solutions International Symposium
April 24-26, 2019
Foz do Iguacu, Brazil
https://www.hypothesis.ws

US Department of Energy Hydrogen and Fuel Cell
Program 2019 Annual Review and Peer Evaluation
Meeting
April 29-May 1, 2019
Crystal City, Virginia
https://www.annualmeritreview.energy.gov/

February 2019 

Hydrogen & Fuel Cells Energy Summit
February 6-7, 2019
Madrid, Spain
https://www.wplgroup.com/aci/event/hydrogen-and-
fuel-cells-energy-summit/

Sustainable Environment and Energy
February 21-22, 2019
Padur, India
https://ii-icsee2018.com/

Energy, Utility & Environment Conference (EUEC2019)
February 25-27, 2019
San Diego, California
http://www.euec.com/

July 2019 

Energy Security and Chemical Engineering Congress
2019
July 17-19, 2019
Penang, Malaysia
http://esche.ump.edu.my/index.php/en/

March 2019 

International School Progress in Hydrogen Safety
March 11-15, 2019
Belfast, Ireland
https://www.ulster.ac.uk/conference/progress-in-
hydrogen-safety

June 2019 

WHTC 2019
June 2-7, 2019
Tokyo, Japan
http://whtc2019.jp/index.html

15th International Conference on Frontiers of Polymers
and Advanced Materials 2019
June 17-21, 2019
Penang, Malaysia
https://umconference.um.edu.my/ICFPAM-2019

September 2019 

Advanced Energy Materials
September 11-13, 2019
Guildford, England
https://www.advanced-energymaterials-conference.com/
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LinkedIn Connections
Hydrogen Group 
Hydrogen Group is a global specialist recruitment busi-
ness, placing exceptional, hard to find candidates in over
70 countries.
Global Hydrogen Ambassadors Network 
Their goal is to exchange opinions on a topic, which may
look easy at first glance, but is rather complex. All ques-
tions are allowed. A wealth of answers can be expected.
World EcoEnergy Forum: Driving Innovation in the Energy 
Storage and Smart Grid Industry 
The aim of this group is to bring together executives re-
sponsible for R&D to discuss about new product develop-
ment and sustainable development in the energy storage
and smart-grid industry.
Hydrogen Pathway 
This is a very active group-page within LinkedIn that in-
cludes discussions and latest news regarding hydrogen
energy.
Renewable Energy Solutions 
I.R.E.S. platform to create bridges between international
based investors, manufactures and wholesale companies
in the Renewable Business Industry. Solar power, wind
energy, tidal power, geothermal power, air power, hydro-
gen, waste management.
Global Renewable Energy Network 
Global Renewable Energy Network (GReEN) is the premier
business network for professionals and companies in-
volved in the development, commercialization, and utili-
zation of renewable energies (e.g. bioenergy, geothermal,
hydro, hydrogen, ocean, solar, and wind), worldwide.
Fuel Cell & Hydrogen Network 
Bringing together professionals and enthusiasts alike, the
Fuel Cell & Hydrogen Network serves to connect those
advocating fuel cell and hydrogen technologies. The
group welcomes people who  are interested in all types of
fuel cell technologies as well as the wide variety of hydro-
gen technologies, and is not exclusive of hydrogen fuel
cells.

Fuel Cells 
Welcomes those who are interested in clean energy fuel
cell applications and technologies. Encourages members
to start discussions that are relevant to fuel cells, to post
promotions and jobs, and to use this group to develop
their professional network.
Fuel Cell Energy 
The Fuel Cell Energy Group advocates the use of Fuel Cell
Energy & the promotion of its Technology and for those
interested in learning more about Fuel Cell Technology.
Fuel Cell Professionals, Renewable Energy, Clean Technol-
ogy, and Environmental Advocates are welcome. Solar,
Wind, Biomass, Biofuel, Tidal Power & Wave Professionals
also welcome to learn about this emerging technology.

Facebook Connections
Hydrogen + Fuel Cells 
Hydrogen was underestimated for a long time, but for 
seasonal energy storage H2 can be produced environ-
mentally friendly by electrolysis from water and renewa-
ble energies. Therefore the H2 technology offers great 
potential. And fuel cells are the ideal energy converters 
for this. Here in this group - the former Global Hydrogen 
Ambassadors Group - you will find all the important infor-
mation about it. .
International Association for Hydrogen Energy 
Facebook community for sharing the information regard-
ing advances in hydrogen energy.

Blogs
H2-International 
Offers a blog and newsletter that contains articles which
are published in the German magazine HZwei. Offers de-
tailed information on hydrogen and fuel cells, and is  a
respectful attempt at continuing the work of Peter Hoff-
man, the author of Hydrogen & Fuel Cell Letter. 
http://www.h2-international.com/
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International Association for Hydrogen Energy (IAHE)
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5794 SW 40 St. #303
Miami, FL 33155, USA

International Journal of Hydrogen Energy (IJHE)
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http://www.elsevier.com/locate/he
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