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What is the solar impulse 2? 

• Piloted by Bertrard Piccard and Andre Borschberg 
• Weighs only 2300 kg 
• Has 17248 solar cells 
• Top speed of 140 kph (87 mph) 
• Generates peak of 340 kWh/day 
• Wingspan of 72 m 
• Cruising altitude of 8500 m during day, 1500 m at night 



Effects at cruising altitude of 8500 m 
• No water vapor, lower dust layer, 

72% of air molecules 
• Flies weather permitting 
• 1.536 kW/m2 input 
• 1.316 kw/m2 at 8500 m 

 
 
 
 



Solar Cells Used 

• 17248 SunPower Maxeon C-60 
• Monocrystalline Silicon 
• Copper backed 
• No silver metal paste 
• Area of cell: 0.015625 m2 

• Total area of cells: 269.5 m2 
• Efficiency of 23% 

 



Differences in kinds solar cells 

• Monocrystalline, polycrystalline, amorphous, thin film. 
• 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. 
• 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 Ion have low energy to 
weight (180Wh/kg) and power 
to weight ratios (1500W/kg) 

• 633 kg of batteries on board 
• Used to enable flight at night 
• Lower temperatures decrease 

ionic conductivity (𝐾𝐾𝑒𝑒𝑒), 
which decreases the specific 
surface area current (𝑆𝑎,𝑖𝑗𝑙𝑙𝑙) 

• 𝑆𝑎,𝑖𝑗𝑙𝑙𝑙 = 𝛻 𝐾𝑒𝑒𝑒 −𝛻∅2 + 𝐾𝐾𝑒𝑒𝑒 𝛻𝐶2
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• At -20 °C, only 50% of battery 
storage remains. But, lower 
temperatures allow for longer 
battery lifetimes. 

• Heavy insolation is required 



Solar cells at low temperatures 

• Graph shows power outlet and 
voltage generally increase 

• 𝐸𝑔 𝑇 =  𝐸𝑔 0 − 𝛼𝑇
2

𝑇+𝛽
 

• Silicon Eg(233K) = 1.134 eV 
compared to 1.12 eV at room 
temperature 
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Solar cells at low temperatures cont. 

• 𝑊 =  𝑥𝑝 + 𝑥𝑛 = 2𝑘𝑠𝑠𝜀0(𝑁𝐴+𝑁𝐷)(𝑉𝑏𝑏−𝑉𝐴)
𝑞𝑁𝐴𝑁𝐷
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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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• Making of the HB-SIB Wing Par Test: http://info.solarimpulse.com/timeline/view/7245/i#.Vj0z2_mrTIV 

• Solar Impulse 2: http://info.solarimpulse.com/en/our-adventure/solar-impulse-2/#.Vj0z_fmrTIV 

• E Series Home Solar Panels: http://us.sunpower.com/solar-panels-technology/e-series-solar-panels/ 

• Construction HB-SIB: http://info.solarimpulse.com/timeline/view/6544#.Vj00QvmrTIV 

• Everything You Need To Know About Solar Impulse: http://time.com/3903110/solar-impulse-plane/ 

• Solar Panels Based on Maxeon Solar Cell Technology: http://us.sunpower.com/why-sunpower/high-efficiency-solar-technology/ 

• SunPower C60 Datasheet: http://eshop.terms.eu/_data/s_3386/files/1379942540-sunpower_c60_bin_ghi.pdf 

• High Efficiency and Energy Yield: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6744291&tag=1 

• Technical Datasheet: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5212679 

• SunPower Supplies Solar Cells for Solar Impulse: http://www.thesolarco.com/sunpower-supplies-solar-cells-for-the-solar-impulse/ 

• Which Solar Panel Type is Best: http://energyinformative.org/best-solar-panel-monocrystalline-polycrystalline-thin-film/ 

• Solar Impulse 2 Grounded till 2016: http://www.cnn.com/2015/07/15/travel/solar-impulse-grounded-until-2016/ 
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• The manufacturing and science behind solar energy cells: http://www.solarchoice.net.au/blog/the-manufacturing-and-science-behind-solar-energy-panels/ 

• Solar Impulse 2 large as a 747 prepares for the first round-the-world solar-powered flight: http://www.extremetech.com/extreme/180334-solar-impulse-2-as-
large-as-a-747-prepares-for-the-first-round-the-world-solar-powered-flight 

• MPPT Project: http://stanford.edu/~mpraglin/Report.pdf 

• Energy System Design of Solar Aircraft: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6705267 

• The temperature dependence of solar cells: http://www.scienceline.ucsb.edu/images/solarTempDepend 

• Silicon Solar Cells at Low Temperatures: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4103704 

• Clouds: http://nenes.eas.gatech.edu/Cloud/Clouds.pdf 

• Atmospheric Effects: http://www.pveducation.org/pvcdrom/properties-of-sunlight/atmospheric-effects 

• Solar Radiation Outside the Earth’s Atmosphere: http://www.pveducation.org/pvcdrom/properties-of-sunlight/solar-radiation-outside-earths-atmosphere 

• Why SunPower: http://global.sunpower.com/why-sunpower/ 

• Archives NJIT: http://archives.njit.edu/vol01/etd/2010s/2012/njit-etd2012-007/njit-etd2012-007.pdf 

• Low temperature discharge cycle tests for Lithium Ion cell: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7007097 
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References cont. 
• Solar Impulse 2 grounded in Hawaii: http://www.dailymail.co.uk/sciencetech/article-3159160/Solar-Impulse-2-grounded-Hawaii-Irreversible-battery-damage-

sustained-Pacific-flight-mean-plane-miss-window-Atlantic-leg.html 

• 2.2.5 Temperature dependence of the energy bandgap: http://ecee.colorado.edu/~bart/book/eband5.htm 

• Photon MPPT: http://www.dilithiumpower.com/products/photon-1 

• PN properties calculator: http://www.cleanroom.byu.edu/pn_junction.phtml 

• Effect of temperature: http://www.pveducation.org/pvcdrom/solar-cell-operation/effect-of-temperature 
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Questions? 
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