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Abstract:

Product Functionality:

Mirror Subsystem: 

Structure Subsystem: 

Actuation Subsystem: 

Cost Summary:

This design consists of a special material for the mirror
reflecting surface, known as Mylar. This lightweight polyester
film is cheaper than standard glass-silver mirrors. With an
aluminum paint coating, the Mylar mirrors are protected from
ultraviolet radiation. The film is wrapped and heat shrunk around
four PVC foam boards that are press fit into sheet metal boxes.
Each sheet metal box has a hole on the back to allow a technician
to stamp out the foam blocks with a dowel pin if the films are
damaged. Each mirror is mechanically linked by a series of
timing belts, allowing a single 5V servo motor to control every
mirror simultaneously. The pulleys are attached to the mirrors
through steel axles and are secured with set screws. A 5.3V
stepper motor is used to control the altitude angle by rotating the
frame similar to a cradle rocking. A HiLetgo microcontroller
with built-in Wi-Fi capabilities relays signals to each motor.
Having a lower amount of motors aids in keeping the cost of the
overall design down. The structure of the system is mostly made
of PVC piping with tee joints and elbow joints. The motors and
actuation system are housed inside the PVC piping allowing for
all electronic components to be sealed from the outside
environment. Every design choice, from the Mylar mirror
technology to the PVC frame, optimizes cost and simplicity
without sacrificing effectiveness.

• Reflecting surface Mylar 
film is wrapped and heat 
shrunk around a foam 
block

• PVC foam boards (10.83-
inch x 40.37-inch)

• 16-gauge low carbon steel 
sheet metal box with 
technician accessibility to 
replace foam Mylar 
mirrors

• 5.3V stepper motor housed inside PVC frame
• 5V servo motor attached to timing belt pulleys to turn mirrors
• Second motor is similar yet turns entire frame to control altitude angle

• 2-inch PVC frame 
with elbow and tee 
joints

• 4-inch vertical 
PVC piping 6-inch 
in ground with 
concrete to secure 
frame 

• Axles with 
bearings to allow 
for rotation in 
azimuth and 
altitude angles

• The total reflection area is 1 m2

• Mylar mirrors' life-time are 5 years, with easy to replace 
mirror subassemblies

• The overall structure is completed sealed from the 
environment 

• A unit in the North section of the field would have the 
long edges of the mirrors facing east and west.

The heliostat array receives its commands from a Wi-Fi signal
originating from a central computer. This signal is intercepted by
the controller, a HiLetgo ESP-32 microcontroller, which has
built-in Wi-Fi capabilities. Power is supplied by a cable, which
enters the PVC pillar housing the controller through a hole,
which is sealed by caulk. The controller, in turn, provides power
and commands to the two motors, which are placed close to the
opposite pillar to provide distance between the controller and
motors so that the stray emf does not interfere with the Wi-Fi
signal.
One servo motor controls the azimuth of every mirror. The axles

of every mirror are mechanically linked using a belt and pulley
system to allow simultaneous rotation. The motor, as well as the
belt and pulley system, are housed within the PVC ‘cradle’
holding the four mirrors to provide protection against the
elements.
A stepper motor controls the altitude. This motor is connected to

the axle connecting the cradle to the pillars.
Ultimately, the system is capable of 2 DOF motion, allowing

the heliostat array to track the sun. The mechanical linking
between the mirrors, allows two motors to perform the job of
five, saving costs on actuation.

Timing Belt Servo 
Motor

Steel Axles

Expense Cost
OTS Parts $37.16

Modified OTS $22.85

Raw Materials $7.74
Manufacturing 

Labor $16.59

Assembly Labor $15.17
Energy 

Consumption $0.41

Total $99.92
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