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Optimization of an indefinite solar unmanned aerial flight (UAV) 

using non-gradient methods 
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Λ𝐿𝐸

𝑅𝑒

𝑏 = 𝑆𝑝𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑖𝑛𝑔
𝑐 = 𝐶ℎ𝑜𝑟𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑖𝑛𝑔

𝑀 = 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑐𝑎𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑖𝑟𝑓𝑜𝑖𝑙
𝑃 = 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑐𝑎𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑖𝑟𝑓𝑜𝑖𝑙

𝑋𝑋 = 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑖𝑟𝑓𝑜𝑖𝑙



𝑇 = 𝐷 = (𝐶𝐷𝑜 + 𝐾𝐶𝐿
2)0.5𝜌𝑉2𝑆

𝑃𝑟 = 𝑇𝑉 = (𝐶𝐷𝑜 + 𝐾𝐶𝐿
2)0.5𝜌𝑉3𝑆

𝐿 = 𝑊𝑜 = 0.5𝜌𝑉2𝑆𝐶𝐿



𝑃𝑟 = 𝑇𝑉 =
1

2
𝐶𝐷𝑜𝜌𝑉3𝑆 + 𝑉𝐾𝐶𝐿𝑊𝑜

 𝐶𝑑𝑜

𝑆

𝑁𝑚−2.

 𝐶𝑑𝑜
1

𝜋𝐴𝑅

𝐾 =
1

𝜋𝑒𝐴𝑅
, 𝑒 = 4.61(1 − 0.045𝐴𝑅0.68)(𝑐𝑜𝑠Λ𝐿𝐸)0.15 − 3.1

Λ𝐿𝐸

𝑃𝑠𝑜𝑙𝑎𝑟 = 𝐼𝐴𝜂𝑐𝑒𝑙𝑙cos (𝜑𝑠𝑢𝑛)

𝜑𝑠𝑢𝑛

𝑃𝑢𝑠𝑒𝑑 = 𝑃𝑟 − 𝑃𝑠𝑜𝑙𝑎𝑟



𝒎𝒊𝒏𝒊𝒎𝒊𝒛𝒆                𝑃𝑟 =
1

2
𝐶𝐷𝑜𝜌𝑉3𝑆 + 𝑉𝐾𝐶𝐿𝑊𝑜 − 𝐼𝐴𝜂𝑐𝑒𝑙𝑙

𝒘𝒊𝒕𝒉 𝒓𝒆𝒔𝒑𝒆𝒄𝒕 𝒕𝒐    𝑏, 𝑐 , 𝑀, 𝑃, 𝑋𝑋                                                               

𝒔𝒖𝒃𝒋𝒆𝒄𝒕 𝒕𝒐               0.1 ≤ 𝑏 ≤ 5

                                     0.1 ≤ 𝑐 ≤ 0.5

                                    1 ≤ 𝑀 ≤ 10

                                      1 ≤ 𝑃 ≤ 90                    

                                     3 ≤ 𝑋𝑋 ≤ 30

𝑏𝑐(𝑊𝑂𝑆) ≤ 13 𝑁



𝒃 𝑚

𝒄 𝑚

𝑴  %𝑐

𝑷 %𝑐

𝑿𝑿 %𝑐

𝑷𝒖𝒔𝒆𝒅 W

𝑾
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http://www.redhammer.se/tornado/TBG.html

