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Patent No. : US 11,078,891

Keywords: light-driven, surface tension, solar motor

(1) Cardboard base plate
diameter ~ 11 cm
(17) Coverslip (glass / plastic)
length ~ 18 % 24 mm
(2) Copper foil (roughened)
thickness ~ 35 ¢m
(3) charcoalpencil
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(a) smallsquare rotor

Innovatory value

This invention is based on a simple design of a few-
layered structure for the floating rotors made of
several common materials with distinct properties.
The products are not only low-cost and easy-to-
manufacture/maintain for popularization, but have

also achieved a continuous rotational motion under B e
direct sunlight (without being concentrated by lens) estimated cost of materials per rotor 24w % 34mn
for the first time, which imply an alternative way to ()+@+@) = @or(A) <NTS10 -
harvest the solar energy. (1)+(2) + (3) = (B) or (B’) < NTS 50 diameter ~ 11 cm

Functionality and practicability

The three major components in this layered-structure
include a rigid plate of poor thermal conductivity (to
serve as a floating platform), a flexible metal foil of
good thermal conductivity, and a source of graphite
(e.g., a charcoal pencil) to provide the effective light-
absorbing material. Upon exposed to direct sunlight, /\
the solar energy absorbed by the graphite layer is ﬁf\f’/w\//\yl;
conveyed by the metal foil to the water at their : %
contact sites. As the water gets heated at these
rotationally asymmetrical contact sites, the local '
surface tension is reduced, leading to a non-zero
resultant torque that causes the rotational motion.

i
5

Commercialization and marketability

Based on the proposed framework to design a floating object for a continuous rotation under direct sunlight
and the observed speed-up with increased light intensity, the potential applications of this invention include:
1. The cost-effective hand-made packages for school children in their education on science/energy. .

2. Alternative approach to generation of mechanical power by solar energy.

3. Instruments in agriculture/fishery to modulate local sunlight exposure in fish ponds dynamically. (c),(d)
4. Devices of landscape architecture to provide ponds in a park/ garden with dynamical lighting shows. (e)
5. Portable power meters of sunlight upon calibration between the rotating speed and the light intensity.
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