
Flying on sunshine
It’s the little plane that could. The Solar Impulse 2 is 
planning to circumnavigate the world propelled only by the 
power of light – a headline-grabbing move that its founders 
hope will raise awareness of how far solar power has come 
and gather support for the use of clean energy.
 The plane, which started flying in March from Abu Dhabi, 
has already made stops in Oman, India, Myanmar and 
China. It is now in Nagoya, Japan, where it made an 
emergency landing on June 1 after bad weather closed the 
opportunity to cross the Pacific Ocean via Hawaii. The 

non-stop five-day trip would have otherwise been the 
longest single leg in the mission.
  Solar Impulse 2 eventually plans to stop in three US 
cities, cross the Atlantic, and return to Abu Dhabi by early 
August, completing a journey of over 35,000 km.
But unexpected weather conditions could throw a spanner 
into the works. The team waited for more than a month in 
Nanjing, China, for the right weather conditions to travel 
over the ocean towards Hawaii. Now it will again have to 
wait for the next window of good weather to present itself. 

Batteries
Energy is stored in high-voltage 
lithium polymer batteries totalling
633 kg, just over a quarter of the aircraft’s 
weight. To ensure the batteries’ performance 
under gruelling temperatures, a foam
insulation is used 

An insulated cockpit shields
the pilot from extreme
temperatures of between

40 deg c in the day and
-40 deg c at night

Motors
Each have 17.4 horsepower, about 
twice the power of the Wright 
brothers’ aeroplane in 1903. In total, 
the engine has 70 hp available

Propeller
The 4m-wide propeller
rotates at the optimum speed
of 525 turns per minute, 
generating less drag

How Si2 works
The aircraft draws its ‘fuel’ from 
the solar cells located on the 
surface of the wing, fuselage 
and the horizontal stabiliser. 
The cells convert the sunrays 
into electricity to power the 
engines and recharge the 
batteries simultaneously

Airframe
The central bone 
along with its 140 ribs, 
separated by 50cm, are 
made from extremely 
light carbon fibre Nylon-fibre clothing helps maintain the

pilot’s body temperature and reinject
the infrared radiation of body heat
when it’s cold

The pilot will eat 11 meals
and snacks every day, 
or 2.4 kg of food, 2.5 litres 
of water and 1 litre of 
sports drink in total. At 
high altitude, the meals 
will be higher in 
carbohydrates, but when 
flying below 3,500ft the 
pilot will consume 
high-protein foods.

The pilot

The cockpit

17,200 solar cells (each
as thin as human hair) can
collect up to 340 kilowatts
each day, the amount
used in a four-room
HDB flat over 27 days

Armbands are connected to a 
system that displays the bank 
angle of the plane. As soon as 
the bank angle goes beyond 
five degrees, the armbands 
will vibrate−useful for when 
the pilot is sleeping. An 
audible alarm will also 
alert the pilot.

Muscat Hawaii

Abu Dhabi Abu DhabiAhmedabad

Varanasi Chongqing 

Nanjing

Nagoya

Phoenix

Pacific crossingPacific crossing Atlantic crossing

Southern Europe,
North Africa

US Midwest

New YorkMandalay

Lowest altitude

Maximum 
cruising
altitude When night

comes, Si2 glides
to a lower altitude
of 3,000 feet and
uses its batteries
to fly till dawn 

Taking the pulse
During the day, Si2 begins
storing energy in the
batteries when it
reaches an altitude
of 28,000 ft
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Measuring pulse
SI2’s wingspan of 72m
outstretches that of a
747-8i jet by 3.4m

The Solar Impulse 2 was 13 years in the 
making. 
 The idea first came to Mr Piccard – 
whose father and grandfather were 
themselves renowned adventurers – after 
his round-the-world balloon flight in 1999 
nearly ran out of fuel, and caused him to 
realise how a lack of fuel could have led to 
the failure of his adventure. He decided he 
would circumnavigate the world a second 
time – this time without fuel.
 But the idea was impossible then. While 
most of the individual technologies existed, 
they weren’t refined enough. Many a new 
product has since been created to meet 
the requirements of the aircraft, with 
80 companies ranging from luxury 
watchmaker Omega to solar inverter and 
windpower supplier ABB involved in the 
decade-long effort.
 Bayer MaterialScience, for example, 
developed polycarbonate sheets for Solar 
Impulse’s cabin window which, if used for 
car windshields, can reduce its weight and 
hence enhance fuel efficiency. The firm is 
now in talks with major carmakers 
globally to adopt the technology, and has 
filed 12 patents for its technological 
innovations for Solar Impulse 2.
 Omega SA has also developed 
a flying instrument that indicates to 
the pilot the plane’s altitude to the 
nearest degree, essential for both flying 
and landing.
 The project has so far cost US$160 
million, all privately raised, including 
from names such as Google co-founder 
Larry Page.

Machine challenges
Si2 is designed and built to fly 120 hours 
continuously, with key parts such as motors and 
propellers, along with the electrical systems 
having undergone rigorous endurance tests. 
If one of the four motors breaks down, 
Si2 would still be able to operate with 
the other three remaining motors. 
The faulty motor’s battery 
would then be supplying 
power to the 
adjacent 
motor. 

1 Human challenges
Swiss businesssman Andre Borschberg and Swiss 
psychiatrist Bertrand Piccard will take turns to fly 

the plane across 10 legs. The pilot 
has to fly alone in the 3.8m3 cockpit 

for up to 120 hours, never standing up 
because there isn’t enough room. Facing off 

extreme temperatures, altitude sickness and 
fatigue, he will have to stay alert for days. He will 
take short naps lasting up to 20 mins, 10-12 times 
a day. Both will practise yoga and consult a yoga 
teacher when necessary via Google Hangouts. 
Piccard also practise self-hypnosis to stay alert 
and focused.

2 Weather challenges
The ultra-light aircraft can be easily 
buffetted by winds. It also needs sunny, 
cloudless days to collect enough power, 
subjecting it to ever-changing
weather conditions.
   An ideal flight path will be a compromise 
between maximum tailwind that minimises 
the airplane’s energy consumption, with 
minimum cloud coverage sky that will aid 
the collection of solar energy. 

3

The cockpit is stocked with oxygen in bottles for 
breathing, energy drinks and protein bars for eating, 
and a parachute and life raft

The route
Solar Impulse 2 pilots:
Bertrand Piccard (L) &
Andre Borschberg

How it all 
came together

A drawer system opens
to a container used as
a toilet

 

Seat can be reclined
for rest or exercise


