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ROBOTIC CLEANING SOLUTION

Ecoppia’s E4 is an autonomous, water-free
robotic cleaning solution for utility-scale fixed
tilt solar PV installations

1. Cleaning Operation
and Technique

2. Communication
and Management

1.1

2.1 All E4 operations and movements are controlled by
an advanced controller dedicated for the robots.

Ecoppia’s E4 technology removes over 99% of dust
during daily automated cleaning operations.

2.2 The entire solar park cleaning operation is managed
through the E4 Master application – allowing site owners
to schedule cleaning, disable or enable individual
robots, or instantly send all robots back to base.

1.2 The water-free cleaning method is a combination
of 3 elements: rotating soft micro fiber elements;
generating air flow parallel to the surface of solar
panels and leveraging the power of gravity to push
dust particles along the downward slope and off the
solar panel without touching the solar panels. The
main frame of the E4 moves along the solar panels
array via two rails located in the top and bottom part
of the table structure.

2.3 The Master application communicates with all robots,
executing ‘keep alive’ commands, tracking battery
status and managing cleaning operations.
2.4 The entire database is securely stored on the cloud,
hosted by Amazon.

1.3 The cleaning apparatus containing the rotating
microfiber elements moves along two profiles,
travelling from top to bottom of the solar row.

2.5 Robots communicate with the central E4 Master via
on-board RF transceiver.

1.4 The maximum local pressure applied by the micro
fiber elements on the solar panels surface does not
exceed 0.2 gram/cm sq.

2.6 Relevant data is offered through web-based
dashboards allowing authorized users to manage,
monitor and analyze the cleaning process.

1.5 The cleaning cycle is performed by the cleaning
apparatus while moving downward.

2.6 Remote management and control are also available
via any mobile device using API-based commands.

1.6 The cleaning operation is fully autonomous and
requires no operators / labor.
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3. Secured Locking
3.1 The E4 will be parked and locked automatically at
the end of each cleaning cycle.
3.2 The locking mechanism will lock the E4 off to the side
of the array and prevent it from moving horizontally
and vertically.
3.3 The locking mechanism will withstand winds of up
to 170 km/hour.

4. Weather Feeds

6. Energy Efficiency

4.1 Real time and forecasted weather information are
integrated into the Master application.

6.1 The E4 does not require any external energy source
and is fully energy independent - a stationary solar
panel charges the E4 batteries.

4.2 Weather data is integrated into operations, received
from leading global weather intelligence providers
and dedicated weather stations on site.

6.2 The downward motion of the cleaning apparatus
will be driven by the force of gravity, whereas
the downward speed will be controlled by hybrid
mechanism that converts the potential energy of
the cleaning apparatus into electricity that helps
charge the system batteries.

4.3 Parameters considered by the Master prior to any
cleaning cycle initiation include wind speed, rain
probability, and dust particles in the air to ensure
cleaning does not occur during severe weather
conditions.
4.4 Alerts on severe weather conditions and cleaning
initiation / termination are sent to customers (optional).

7. Maintenance / Predictive
Maintenance

5. Self-cleaning

7.1 All maintenance work including parts replacement
is performed by Ecoppia.

5.1 The E4 robotic units perform auto cleaning of the
microfiber elements upon completion of every cleaning
descent and before ascending the panel again.

7.2 Units can also be remotely sent into maintenance
mode, enabling quick and efficient maintenance.
7.3 All system wiring is placed within the E4
aluminum profiles to protect it from environmental
conditions.

5.2 An additional self-cleaning routine is carried out
at the end of the cleaning cycle, before the robot
returns to its docking station.

7.4 Advanced predictive maintenance tools provide
Ecoppia, and customer, advanced notifications
on battery and all other major components status,
ensuring maintenance windows are planned well
in advance.

5.3 The E4 robotic units clean their dedicated solar
panels at the end of each cleaning cycle.

7.5 A detailed longevity table per component is
available on request.
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8. Certifications
8.1 The E4 solution has been independently tested
by world renowned industry experts PI-Berlin
(Photovoltaic Institute Berlin).

8.5 A detailed report was produced for each test and
provided by PI-Berlin.
8.6 Manufacturer-specific certification
has been provided by PV panel makers:

8.2 Tests included field and laboratory evaluations
(including dark room) of micro cracks caused by
the cleaning, change in electroluminescence, and
additional evidence to impact of cleanings on the
modules.

⋅ First Solar
⋅ Trina Solar
⋅ JA Solar
⋅ CHINT
⋅ Suntech Power
⋅ Yingli
⋅ Jinko Solar
⋅ Canadian Solar
⋅ Warree
⋅ CSun
⋅ Vikram Solar

8.3 The tests simulated over 20 years of daily cleaning–
total of over 14,000 cleaning cycles, and simulated
900 dust storms equivalent to 45 dust storms a year.
8.4 In all tests across all panels, PI Berlin
declared no power degradation nor change in
electroluminescence of solar panels after 20 years of
daily cleaning by Ecoppia E4.

9. Reporting
9.1 Ecoppia provides its customers smart and
sophisticated reports covering all data related to
cleaning cycles performed, maintenance work
performed or required, and any outstanding issues.

4

Empowering Solar

