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FOREWORD

For
those who love this space ship called Earth, the journey that Solar
Impulse will be making across the world skies in 2015 will also be
a journey for them. As Solar Impulse will be crawling through the
sky at near 70 KPH in March 2015, the perception that we hold
concerning our economy and ecology must change. Bertrand and André
are not out to promote their prowess, there is nothing new they are
discovering, their eternal feat that must be written in the sky is
that mankind can utilize renewable energy for the betterment of
life while we are here. Who is like these two gentlemen who can,
without uttering a word, say “come on, we can change this world’s
environment for the better one step at a time.”

INTRODUCTION

I am not certain if in 1999, when Bertrand
circled the earth in a balloon, he was setting stage for the Solar
Impulse feat or simply it was his Impulse to go Solar! What might
have happened in that travel to make him think of a fuel-less
flight machine? Whatever the case, it is a project worth emulating!
He says, “The pioneer is not always the one who succeeds, but
rather the one who is not scared of failing.” I believe in his
words. We are here today because of daring men and women, people
who went forth to do what they believed in. The common thing about
our pioneers is that they go forth to achieve feats for the good of
others. The greatest benefits for their pioneering works have gone
to others more than themselves. We cannot therefore pretend that
the pioneers are the sole beneficiaries of their efforts, we all
desire good lives but we all don’t have the ability or the know how
to change for the better! In 2015, Solar Impulse will be crawling
through space at may be 70 KPH. Perhaps in 2,060AD, there will be a
solar plane that will be hurtling through space at supersonic
speed. Perhaps in 2,200AD, there will be solar planes that carry
over 300 passengers. Perhaps in 2,300AD there will be a human
colony in Mars and shuttles can be made to Mars and back on solar
powered space vehicles. True, we are not there yet, but I believe
that discoveries in physics, chemistry and mathematics are not yet
entirely exhausted. We must remember that there was a time in
history that it was impossible to claim that the world went round
the sun. You would be considered a heretic then if you dared to say
that the world was flat, not round.

For those who lived in the 17th
century, who among them thought pictures could be sent through air?
Only a few who could be laughed at for their crazy ideas! However,
we must acknowledge that the richest places on the face of the
earth are the grave yards. The grave yards are filled with dead
dreams, wonderful dreams that the owners were afraid to share lest
they were laughed at. I am behind Bertrand and André in their
endeavors. ‘A journey of a thousand miles starts with one step,’ so
a Chinese sage said. A journey beyond this aero space must begin in
this aero space. A leap into the sky must start from this ground!
So, Solar Impulse 2; go…go…change the world!

ABOUT THE SOLAR IMPULSE PIONEERS

BERTRAND PICCARD

Bertrand Piccard is President, initiator and
pilot of Solar Impulse Project. He was born into a dynasty of
explorers and scientists who conquered the tall heights of the
tallest mountains and reached deep depths of our oceans. He is
Psychiatrist, specialized in hypnosis and an international
motivational speaker. He is the initiator of the Breitling Orbiter
project and captain of the first-non-stop round-the-world balloon
flight, capturing 7 FAI world records for the longest flight of the
entire aviation's history for both distance and duration. He is the
pioneer of hang-gliding and micro-light-ﬂying in Europe and is the
European hang-glider aerobatics champion.

ANDRÉ BORSCHBERG

André Borschberg is the CEO and a co-founder;
he is also a pilot of the Solar Impulse aircrafts. He is an
Engineer from the Swiss Federal Institute of Technology (EPFL). He
graduated from the Sloan School (MIT) in management science. He is
also an entrepreneur specialized in start-up companies. André is a
trained Swiss air force pilot. He holds 8 FAI world records for
distance, altitude and duration in a solar airplane.

We can safely say that Bertrand Piccard and André
Borschberg are the two pioneers and innovators of Solar Impulse
Project.

WORLD AVIATION
HISTORY

 The vision for human flight is as old as
mankind itself; perhaps that is why we think of winged angels. Back
then, it was the thought of man providing propulsion from his
physical body. But then, the theory of the aero-planes that we see
today has only been around for nearly two centuries. Earlier,
medieval engineers and architects tried to navigate the air space
by imitating the winged birds. From what they saw they begun to
construct wings which were strapped to their arms or they made
mechanical contraptions with flapping wings controlled by man which
were called ornithopters a word coined from ornithology, the study
of birds. On the face of it, the plan seemed good considering that
birds were proof enough that flights require flapping wings. But to
understand why the plan ‘seemed’ good, one must imagine a one side
wing length of 30 meters being flapped for takeoff. Just visualize
a Boeing flapping its over 60 meter wingspan and the hurricane it
will cause. Consider the height it will have to stand, it will need
legs and not wheels! However, it was the beginning of man’s
adventure into what was thought as being impossible. The single
thought and daring what was common knowledge and practice has
brought man in two centuries to a position that is so different
from what took him thousands of years to achieve.

Pause and think; what would have Julius Caesar done
to the world if he had a few hand grenades, AK47 rifles, bicycles
and canons? Current flight by man has come a long way and it has
gone hand in hand with other developments created by man in pursuit
of comfort and efficiency.

Around 875 AD, Abbas Qasim Ibn Firnas who was a
scientist-inventor, built a set of fixed wings and made a free
flight in Cordova, Spain. That was a leap forward in man’s dream
for flight. About 600 years later, in 1490, Leonardo Da Vinci
sketched plans for a man taking in an ornithopter. He believed that
man could fly like a bird by changing his forelimbs to wings. About
three hundred years later, in 1799 Sir George Cayley drew plans for
a fixed-winged craft to be used by man to fly through air space. 44
years later, in 1843, William Henson conceived the Aerial Steam
Carriage which was the first aircraft design to show propellers. 31
years after Henson’s trial, in 1874, the first attempt for a manned
flight in a powered aircraft was made by Felix Du Temple who hopped
off the end of a ramp in a steam-driven monoplane. This flight was
not successful; man had failed again, but at least a daring attempt
had been made. In1905, the Wright brothers developed the Wright
Flyer III which became the first practical aircraft ever made by
man capable of sustained navigational flight. In 1910, the British
became the first government to develop a top secret aircraft, the
Dunne Flying Wing. The desire of man to fly has created the desire
to reach far, far away in the universe. Just imagine a flight that
requires no fossil fuel for propulsion, wouldn’t a journey to Mars
and back become possible?

The trouble with the designs of Da Vinci and his
predecessors was that it worked better at bird-scale than it would
at the much larger scale needed to lift both a man and a machine
off the earth’s surface. People thus began to look for other ways
to fly. Beginning in late 1700s, a few aeronauts took daring steps;
they attempted uncontrolled flights in air balloons, filled with
either hot air or hydrogen gas. However, this proved hardly a
practical way to fly. Flight from point A to B could be achieved
only if there was wind, even with wind, precise landing location
was a nightmare. Unlike a sea ship that could be controlled with
navigational radar and could be anchored, the air balloon had no
such designs.

But in all these trials, the English baronet, Sir
George Cayley’s conception of a flying machine with fixed wings, a
propulsion system, and movable controls was the best attempt for
man to fly. Sir Cayley’s design was an elementary craft that bore
the concept of a true airplane, it was historically the first
airplane; a kite rigged on a pole with a variable tail. It was
rough, but it proved his idea worked, and from that first humble
glider evolved the astounding machines that have taken man to the
edge of the current human travel at supersonic speeds.

The presentation of the first scientific design for
a fixed-wing aircraft was done by Sir George Cayley who in his
presentation defined the forces of lift and drag. Building on Sir
Cayley’s pioneering work in aeronautics, scientists and aeronautic
engineers began designing and testing airplanes based on his
principles. In 1849, a young boy made the first manned flight in a
glider designed by Cayley.

Other aeronautic engineers, such as Phillips and
Wenham studied curved wing designs rigged on whirling arms and wind
tunnels. Before real achievements were made, Sir Hiram Maxim, in
1894, made a successful takeoff in uncontrolled biplane "test rig."
Otto Lilienthal, in the same year, made the first controlled flight
by shifting his body weight to maneuver a small glider. Otto’s
successful flight was the much needed spur for the Wright brothers
experiment with aerodynamic surfaces to control an airplane in
flight. Their efforts led them to make the first controlled and
maintained powered flights on 17th December, 1903 in
Kitty Hawk, North Carolina, United States of America.

In 1999, Bertrand took part in the world's first
non-stop around-the-world hot air balloon flight. By the end of the
journey, which took nearly 20 days, his balloon had consumed 3,700
kilograms of liquid propane. He landed with only 40 kg left. When
he landed from the balloon, he says, "… I made a promise that the
next time I would fly around the world, it would be with no
fuel."

SOLAR AVIATION HISTORY

 The Solar Impulse airplane is certainly
not the first solar airplane ever designed since the advent of
solar power, but it is undoubtedly the most ambitious. None of its
predecessors has ever managed to fly right through the night with a
pilot on board and for that matter, around the world. Solar
aviation began with model aircrafts in the 1970s, when affordable
solar cells appeared on the market. But it was not until 1980 that
the first human flights were realized.

In the United States of America, Paul MacCready's
team developed the Gossamer Penguin, which opened up the way for
the Solar Challenger. This aircraft, which had a maximum power of
2.5 kW, succeeded in crossing the Channel in 1981 and immediately
after, covered distances of several hundred kilometers with an
endurance of several hours. During the same time in Europe, Günter
Rochelt was making his first flights with the Solair 1 which was
fitted with 2,500 photovoltaic cells, generating up to 2.2kW. In
1990, An American, Eric Raymond crossed the United States with his
Sunseeker solar plane. His journey had 21 scheduled stops and he
covered 121 flying hours over a period of almost two months. His
longest leg was 400 kilometers. The Sunseeker was a solar
motor-glider which had a glide angle of 30 and an empty weight of
89 kg, and was equipped with amorphous silicon solar cells.

In the middle of the 1990s, several airplanes were
built to participate in the ‘Berblinger’ competition. The aim was
to be able to climb to an altitude of 450m with the aid of
batteries and to maintain horizontal flight with solar energy power
of at least 500W/m2 , corresponding to about half of the power
emitted by the sun at midday on the equator. The prize was won in
1996 by Professeur Voit-Nitschmann’s team from Stuttgart
University, with Icaré II. The professor’s craft had a wingspan of
25 meters with 26 m² of solar cells.

Even though it could not carry a pilot, we must not
forget Helios, which was developed by the American company
AeroVironment for NASA. This remote-controlled aircraft, with a
wingspan of more than 70 meters, established a record altitude of
nearly 30 000 meters in 2001. It was destroyed during flight two
years later as a result of turbulence, and crashed into the Pacific
Ocean.

In 2005, Alan Cocconi, founder of AC Propulsion,
succeeded in flying an unmanned airplane (drone) with a 5-metre
wingspan for 48 hours non-stop, propelled entirely by solar energy.
This was the first time a device of this type was able to fly
through a whole night, thanks to the energy collected by, and
stored in, the solar batteries mounted on the plane.

From 9 to 23 July 2010, the Anglo-US company QinetiQ
made a non-stop flight of 336 hours, 22 minutes (14 days) with its
drone Zephyr (27 kg, wingspan 12m), at an altitude of 21,562 m.

PIONEERS OF YESTER
CENTURIES

 Aviation has a magnificent history
parked with pioneer heroes and heroines in space travel who took
spindly, low
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