Sunrise - solar-powered thermal airship
Peter Lobner, updated 18 March 2022

This unique airship concept, developed by Swedish designer Metin
Kaplan in 2012, uses hot air as its lifting gas, trading off performance
relative to using helium in exchange for dramatically reduced
operating costs. The airship is designed for airborne missions
conducted at low speeds and for long flight duration. As such, it may
find applications for observations, expeditions, patrolling, filming, crop
dusting or simply for recreation. The airship can be fitted with floats
for amphibious landings. With the envelope removed, and some
structures folded, the airship can be transported on a flatbed trailer.
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Sunrise solar-powered thermal airship. Source: Tuvie
Lift us produced by hot air inside a spherical, partially transparent
balloon. A thin Fresnel lens behind the transparent front of the
balloon concentrates the sunlight on a focal point at the back of the
balloon where air is heated to produce aerostatic lift and a heat-
powered Stirling engine provides power for propulsion. A 2-axis sun
tracking system keeps the transparent part of the balloon and the
Fresnel lens constantly facing the sun. Any extra energy from the
Sterling engine is transformed into motion and stored in a flywheel as
rotational energy for use later. The balloon is insulated and also
stores thermal energy for use later. The operating principles are
shown in the following diagrams.
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To change altitude, the pilot rotates the two propulsion units up or
down as needed. A propane-powered burner serves as a temporary
backup source of power.

General arrangement of the Sunrise solar-powered thermal airship.
Source: Tuvie
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Sketches

Metin Kaplan’s sketches of the Sunrise solar-powered thermal airship.
Source: Tuvie
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Sunrise fuselage and thrust-vectoring propeller configuration.
Source, both graphics: Tuvie
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Sunrise with the envelope removed. Source, both graphics: Tuvie
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For additional information

e “Sunrise Solar Powered Thermal Airship Reduces Operational
Costs and Allows You to Enjoy Longer Flight Duration,” Tuvie,
2012: https://www.tuvie.com/sunrise-solar-powered-thermal-
airship-reduces-operational-costs-and-allows-you-to-enjoy-
longer-flight-duration/

Other Modern Airships articles

e Modern Airships - Part 1. https://lynceans.org/all-
posts/modern-airships-part-1/
e Modern Airships - Part 2: https://lynceans.org/all-
posts/modern-airships-part-2/
e Modern Airships - Part 3: https://lynceans.org/all-
posts/modern-airships-part-3/
o Sterling solar-powered thermal airship
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