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What is the solar impulse 27?

* Piloted by Bertrard Piccard and Andre Borschberg

e Weighs only 2300 kg

 Has 17248 solar cells

* Top speed of 140 kph (87 mph)

e Generates peak of 340 kWh/day

e Wingspan of 72 m

 Cruising altitude of 8500 m during day, 1500 m at night



Effects at cruising altitude of 8500 m
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Solar Cells Used

e 17248 SunPower Maxeon C-60
e Monocrystalline Silicon

e Copper backed

* No silver metal paste

e Area of cell: 0.015625 m?
 Total area of cells: 269.5 m?

* Efficiency of 23%
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Differences in kinds solar cells

* Monocrystalline, polycrystalline, amorphous, thin film.

e« Monocrystalline grown by seed crystal. Exhibits same properties as
seed crystal.

» Polycrystalline has various properties due to different seed crystals.
 More recombination in polycrystalline cells, due to more trap sites.
e Polycrystalline cells are less efficient than monocrystalline cells.
 Monocrystalline cells are lighter, thinner than polycrystalline.

* Thinner cells, less absorption but more voltage. Therefore, more
voltage.



Batteries

* Lithium lon have low energy to
weight (180Wh/kg) and power
to weight ratios (1500W/kg)

e 633 kg of batteries on board
e Used to enable flight at night

e Lower temperatures decrease
ionic conductivity (Kd¢'/),
which decreases the specific
surface area current (Sg ijioc)

* Saifioc = VKT |78, + Kaelr 22|}
i feda-c)

e At -20 °C, only 50% of battery
storage remains. But, lower
temperatures allow for longer
battery lifetimes.

° Kdeff —

* Heavy insolation is required



Solar cells at low temperatures
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Solar cells at low temperatures cont.

W= x,+x, = \/stigo(NA'HVD)(Vbi_VA)

qNaANp
ava
1£ = IDark + Iigne = Io(e k7 —=1) = qAGL(Ly + Lp + W)
2 —Ego
= B'TYe kr

.VOCZF(lnISC lnB'—ylnT+qVG°):_l (ISC



MPPT technology

* Resonant power converter with Photon MPPT used

 Photon MPPT are lightweight. Would account for 16 kg for the plane,
whereas normal MPPT would account for 80 kg

* Efficiency of 87%
* Closed loop feedback allows tracking without input from user
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