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What’s On  

Sun 29 Aug - STUPID climb 
This Sunday, we climb Gunung Ungaran. 

Interested parties contact Michael, ph/WA 

0815 4841 8500, michael@armadaorient.com 
 

Sun 29 Aug - Belgian F1 Grand Prix 

& British MotoGp 
A double header this week. Join us at Manir’s 

Family Kitchen. 
 

Coming Up 
Sun 5 Sep Dutch F1 Grand Prix 

Sun 12 Sep STUPID climb                                                                  Gunung Ungaran 

Sun 12 Sep Italian F1 Grand Prix 

Sun 12 Sep Aragon MotoGp 

Sun 19 Sep  San Marino MotoGp 

Sun 26 Sep  STUPID climb 

Sun 26 Sep  Russian F1 Grand Prix 
 

The News This Week   

The Yara Birkeland 

 
The Yara Birkeland 

 

A Norwegian company called Yara International claims to have created the world’s first zero-emission ship that 

can also transport cargo autonomously.  
 

The Yara Birkeland electric cargo ship was first conceptualized in 2017 but now looks to make its first voyage 

with no crew members onboard later this year in Norway. 

https://electrek.co/guides/electric-boats/


Yara International is a Norwegian company that was founded in 1905 to combat the rising famine in Europe at 

the time. The company created the world’s first nitrogen fertilizer, which remains its largest business focus 

today. In addition to its perpetual battle against hunger, Yara focuses on emmisions abatement and sustainable 

agricultural practices.  
 

While the company believes in trying to feed 

the planet , it wants to do so sustainably. To 

combat toxic Sulfur Oxides and Nitrogen 

Oxides from the diesel engines on ships, they 

created Yara Marine Technologies. In 2017, 

the company began planning the possibilityof 

building a fully automated, electric powered 

ship to rid toxic emmissions altogether. 
 

The Yara Birkeland electric cargo ship 
 

Today, the Yara Birkeland  is afloat in 

Norway, named after the Norwegian researcher who discovered the way to add nitrogen to fertilizer. Now, the 

electric cargo ship looks to complete its first journey without a single crew member aboard. It is planned to 

journey between the two Norwegian towns of Heroya and Brevik later this year. Although there will be noone on 

the ship, it will be closely monitored from three cotrol stations on shore.  
 

To begin, the loading and unloading of the 

ship will require humans. Hoever  

eventually it is planned to use automated 

cranes and straddle carriers to move 

containers on and off the ship. This focus 

on automation will lower the costs of  

operation, while the fully  electic ship 

simultaneously  battles emmissions. 
 

An artist’s rendition of loadingthe ship 
 

The Yara Birkeland features a 7MWh 

battery capacity, powering two 900kW 

Azipull pods as well as two 700kW tunnelthruusters, delivering a top speed of 13 knots. The batteries will be 

rechrged quayside when the ship docks. The current capacity is 120TEUs (Twnty Foot Equivalent) or 60 40’ 

containers, and is estimated to save 40,000 truck journies a year 
 

MAIN PARTICULARS 

Length o.a.: 79,5 m 

Length p.p.: 72,4 m 

Width mld.: 14,8 m 

Depth shelter deck: 10,8 m 

Draught (full): 6 m 

Draught (ballast): 3 m 

Service speed: 6 knots 

Max speed: 13 knots 

CAPACITY 

Cargo capacity: 120 TEU 

Deadweight: 3 200 mt                          Operational area 

PROPULSION 

Propulsion system: Electric 

Propellers: 2 Azimuth pods 



Thrusters: 2 Tunnel thruster 

Battery pack: 7 – 9 MWh 

The autonomous ship will sail within 12 

nautical miles from the coast, between 3 ports 

in southern Norway.  To ensure safety, three 

centres with different operational profile are 

planned to handle all aspects of operation. 

These centres will handle emergency and 

exception handling, condition monitoring, 

operational monitoring, decision support, 

surveillance of the autonomous ship and its 

surroundings and all other aspects of safety.  
 

A Norwegian maritine monitoring centre 

 

 
 

Mosquito Repellent Decoded 
Mosquito-borne diseases kill about 700,000 people every year. Lives can be spared by applying insect repellents, 

including a chrysanthemum flower extract called pyrethrum that humans have used for thousands of years. A 

new study in Nature Communications finally shows how pyrethrum works, with two components acting 

synergistically to deter the pesky bloodsuckers. 
 

Mosquitoes tend to develop resistance to a specific 

repellent over time, notes the study’s senior author Ke 

Dong, a Duke University neurotoxicologist. So “new, 

alternative ones need to be continuously developed to 

eventually replace current ones,” she says. 

Understanding repellent mechanisms could help. 

“We’re very excited because we are finally beginning to 

understand how a popular natural insect repellent, used 

worldwide, keeps mosquitoes from biting people.” 
 

The Dalmatian chrysanthemum produces a potent repellent 
 

 

To observe pyrethrum’s effects, Dong and her colleagues 

attached tiny electrodes to hairs on mosquitoes’ antennae. This let 

them measure the insects’ responses to repellents at the level of 

individual odorant receptors in nerve cells. Many disease-

carrying mosquito species have more than 100 such receptors, but 

the researchers found pyrethrum activates one in particular called 

Or31 - and they confirmed that mosquitoes would not flinch from 

the substance if they were genetically modified to lack that 

receptor. 
 

Professor He Dong from Duke University 
 

Unlike many other odorant receptors, Dong says, Or31 just 

happens to appear in all known disease-carrying mosquito 

species. Plus, many other natural repellents - unlike pyrethrum - 

work by activating multiple odorant receptors, and researchers 

still know very little about how those other receptors work. 

Considering these factors, the scientists suggest, Or31 could 

serve as a clear, universal target for developing better repellents. 

https://www.scientificamerican.com/article/mosquito-borne-disease-could-threaten-half-the-globe-by-2050/
https://www.nature.com/articles/s41467-021-22847-0


The team also used chemical analysis to determine how two of pyrethrum’s molecular components - EBF and 

pyrethrin - elicit the repellent response. Mosquito experiments showed the chemicals work best when combined: 

EBF activates Or31, and pyrethrins enhance repellency by intensifying nerve signaling. 
 

Dong and her colleagues next plan to investigate the neural circuits behind the repellency induced by pyrethrum 

and similar natural substances. They will also continue testing other potential repellent molecules, including the 

main component in citronella oil, which they found also activates Or31. 
 

Johns Hopkins University neuroscientist Christopher Potter, who specializes in insect olfaction and was not 

involved in the research, says the findings could eventually help create “super mosquito repellents.” In particular, 

Potter says, untangling exactly which neurons determine mosquitoes’ responses to certain odors could reveal 

novel ways to manipulate their behavior. “Perhaps one day,” he observes, “we could identify how to turn this dial 

up even further or how to trick mosquitoes into becoming repelled by other odors - such as those that normally 

attract them to humans.” 
 

New 3-D-Printed Material Is Tough, Flexible - and Alive 
What if you could create household objects - 

maybe bio-garments, kitchen appliances, or blinds 

and curtains - that powered themselves using the 

sun, were fully recyclable, 100% t biodegradable, 

sequestered carbon just by existing, filtered toxins 

out of the air and were also - alive?  
 

Dr. Marie Aubin-Tam at Delft University and a 

postdoc researcher in her lab, Srikkanth 

Balasubramanian, have gotten one step closer to 

making that a reality. They have created a 3-D-

printed photosynthetic material using algae. 
 

Bioprint of algae on bacterial cellulose 

Here is Dr. Aubin-Tam, interviewed by author 

Sarah Vitak . 

Marie Aubin-Tam: We were interested in 3-D printing living material that’s made of microalgae. And there 

were a couple examples of 3-D-printed algae material already out there, but we were interested in making one 

that will be enough mechanically robust to be used in real applications because a lot of these materials are based 

on hydrogels, which tend to be very fragile. 
 

Vitak: You might not have heard of hydrogels, but you’ve 

certainly used them. Wet, disposable baby diapers, chia 

pudding, toy water beads: all of these are hydrogels you might 

have around your house. But hydrogels aren’t very strong or 

solid, so the team wanted to make something better. They 

already had a 3-D printer that they had built in their lab to 

print materials with bacterial bioink - a solution that contains 

living cells that you load in a 3-D printer.   
 

Dr Marie Eve Aubin-Tam 

 

Aubin-Tam: We were also studying the 

microalgae Chlamydomonas reinhardtii but for a different 

purpose. We’re interested in the physics of how it swims and 

how it moves the flow around itself when it swims. 
 

Vitak: They had the idea that maybe they could put the two 

together. They created a bioink out of the living microalgae 

https://www.tudelft.nl/tnw/over-faculteit/afdelingen/bionanoscience/research/research-labs/aubin-tam-group
http://materialsexperiencelab.com/srikkanth-balasubramanian
http://materialsexperiencelab.com/srikkanth-balasubramanian


and printed it onto bacterial cellulose - a fibrous material that can be produced by bacteria. It grows as a rubbery 

film on top of bacterial cultures, but when it’s dried out, it is like a tough paper. 
 

The clever part of their method is that the algae bioink won’t solidify until it comes into contact with calcium 

chloride. So they put it in agar on a petri dish, then place the bacterial paper above and print on that. When the 

algae ink is printed on top of the paper, it comes into contact with the calcium that is diffusing through and 

solidifies. 

Aubin-Tam: It almost immediately, I think the first trial, it immediately worked. So we thought that it was very 

promising. And then, yeah, we tried different conditions, different designs. And then we test the mechanical 

properties of this material. 
 

Vitak: The bacterial paper stays on the print like a backing and 

provides the material with more strength than hydrogel prints 

alone. It can handle twisting and crushing. The material can 

survive three days on its own and at least a month (probably 

longer) if fed with nutrients every couple days. It can be kept in 

light or dark. And it can easily be dissolved, and the algae can be 

removed and placed right back in the printer to make more 

material. And, of course, the material can also be dissolved and 

then is fully biodegradable. The printed material won’t grow 

noticeably in volume over time, but the number of cells increase 

and so does the amount of chlorophyll. Best of all, this process is 

relatively inexpensive. Here is Dr. Balasubramanian.  
 

Dr Srikkanth Balasubramanian 

 

Srikkanth Balasubramanian: And one biggest advantage of our approach with a 3-D printer is that it is really 

cost-effective because if you consider 3-D printers that are already available in the market that can print living 

cells, they are like they are in the price range of thousands to hundreds of thousands of dollars, but our 3-D 

printer is just like less than $250. So this is a do-it-yourself 3-D printer. So anybody who can actually do this 

printing at home. 
 

Vitak: And, in fact, all the instructions for printing are available in their paper, published in the 

journal Advanced Functional Materials. [Srikkanth Balasubramanian et al., Bioprinting of  regenerative 

photosynthetic living materials] A previous paper from the group has all the details of how to build the printer. 

So you really could do it at home. 
 

Ultimately, the possibilities with this kind of material are many. From creating synthetic leaves to producing 

oxygen for life in outer space to filtering contaminants out of air and water to photosynthetic textiles. But those 

applications are all still a little ways in the future. The team’s proof-of-concept prints were relatively flat -about 

10 to 20 layers high. So their next big hurdle is getting height. 
 

Aubin-Tam: That’s one of the limitation with our current approach - is that in order for the hydrogel to solidify, 

there needs to be some calcium that diffuses all the way into the print. So that limits the the height that we can 

achieve right now. 
 

Vitak: But they are already well underway in taking their material to new heights. And some of their prints have 

been shipped to a few people’s homes - a kind of living material live test. So sun-powered blinds or an apron that 

sequesters carbon might be a reality sooner than you think. 
 

Rewards For Getting This Far  
 

Quote: “To err is human, to blame it on somebody else shows management potential.” - Anonymous 
 

Thought for the week: How does an asprin know where the headache is? 

https://onlinelibrary.wiley.com/doi/10.1002/adfm.202011162
https://onlinelibrary.wiley.com/doi/10.1002/adfm.202011162


 
 

Contact:  Michael or Wouter                                                                        

                 Hp: 0815 4841 8500   

                 Email:   michael@armadaorient.com  

mailto:michael@armadaorient.co

