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(57) ABSTRACT 
Solar system cleaning apparatuses and methods of cleaning 
Solar systems are described. A Solar system cleaning appara 
tus includes a vehicle. A first basin is mounted on the vehicle, 
the first basin to supply a cleaning medium to a Solar module. 
A second basin is mounted on the vehicle, the second basin to 
collect the cleaning medium from the solar module. A filter is 
coupled to the first basin and the second basin, the filter to 
transfer the cleaning medium from the second basin to the 
first basin. 
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SOLAR SYSTEM CLEANINGAPPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/748,055, filed Mar. 26, 2010, the 
entire contents of which are hereby incorporated by reference 
herein. 

TECHNICAL FIELD 

0002 Embodiments of the present invention are in the 
field of renewable energy and, in particular, Solar system 
cleaning apparatuses and methods of cleaning Solar systems. 

BACKGROUND 

0003 Photovoltaic systems, and especially concentrator 
type photovoltaic systems, may require routine or even con 
stant cleaning in order to provide maximum power produc 
tion. Typically, such cleaning is performed with water, with 
the water that is sprayed on Solar panels not recuperated after 
a cleaning process. Furthermore, the use of sprayed water 
may affect any supporting tracker, or other Surrounding areas 
of the Solar panels, adversely. As water becomes more expen 
sive, cleaning Solar panels will also become more expensive. 
As such, improvements are needed in the evolution of the 
cleaning of Solar systems that include Solar panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004 FIG.1 illustrates a side-on, cross-sectional view of a 
Solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0005 FIG. 2 illustrates an end-on, cross-sectional view of 
a solar system cleaning apparatus having Support on both 
sides of a Solar module, in accordance with an embodiment of 
the present invention. 
0006 FIG. 3 illustrates an end-on, cross-sectional view of 
a Solar system cleaning apparatus having Support on only one 
side of a solar module, but exposure on both sides of the solar 
module, in accordance with an embodiment of the present 
invention. 

0007 FIG. 4 illustrates an end-on, cross-sectional view of 
a solar system cleaning apparatus having Support and expo 
Sure on only one side of a Solar module, in accordance with an 
embodiment of the present invention. 
0008 FIG. 5A illustrates a top angled, isometric view of a 
Solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0009 FIG. 5B illustrates a top angled, isometric view of a 
Solar system cleaning apparatus coupled with a plurality of 
photovoltaic modules, in accordance with an embodiment of 
the present invention. 
0010 FIG.5C illustrates a side-on, cross-sectional view of 
a solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0.011 FIG. 5D illustrates a side-on, cross-sectional view 
of a Solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0012 FIG.5E illustrates an end-on view of a solar system 
cleaning apparatus, in accordance with an embodiment of the 
present invention. 
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0013 FIG.5F illustrates an end-on view of a solar system 
cleaning apparatus coupled with a plurality of photovoltaic 
modules, in accordance with an embodiment of the present 
invention. 
0014 FIG. 6 illustrates a plan view of a solar energy col 
lection system having a plurality of Solar modules coupled 
with a solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0015 FIG. 7 illustrates a flowchart representing opera 
tions in a method of cleaning a Solar system, in accordance 
with an embodiment of the present invention. 

DETAILED DESCRIPTION 

0016 Solar system cleaning apparatuses and methods of 
cleaning Solar systems are described herein. In the following 
description, numerous specific details are set forth, Such as 
specific vehicle configurations, in order to provide a thorough 
understanding of embodiments of the present invention. It 
will be apparent to one skilled in the art that embodiments of 
the present invention may be practiced without these specific 
details. In other instances, well-known cleaning techniques, 
Such as cleaning with Surfactants or de-ionized water, are not 
described in detail in order to not unnecessarily obscure 
embodiments of the present invention. Furthermore, it is to be 
understood that the various embodiments shown in the Fig 
ures are illustrative representations and are not necessarily 
drawn to Scale. 
0017 Disclosed herein are solar system cleaning appara 
tuses. In one embodiment, a Solar System cleaning apparatus 
includes a vehicle. A first basin is mounted on the vehicle, the 
first basin to Supply a cleaning medium to a solar module. A 
second basin is mounted on the vehicle, the second basin to 
collect the cleaning medium from the solar module. A filter is 
coupled to the first basin and the second basin, the filter to 
transfer the cleaning medium from the second basin to the 
first basin. In one embodiment, a Solar energy collection 
system includes a plurality of Solar modules. A Solar system 
cleaning apparatus is coupled with the plurality of solar mod 
ules. The Solar system cleaning apparatus includes a track 
based vehicle. The track-based vehicle includes a first basin 
mounted on the vehicle, the first basin to Supply a cleaning 
medium to one or more of the plurality of solar modules. The 
track-based vehicle also includes a second basin mounted on 
the vehicle, the second basin to collect the cleaning medium 
from the one or more solar modules. The track-based vehicle 
also includes a filter coupled to the first basin and the second 
basin, the filter to transfer the cleaning medium from the 
second basin to the first basin. The Solar system cleaning 
apparatus also includes a track system to provide access of the 
track-based vehicle to each of the plurality of solar modules. 
In one embodiment, a Solar system cleaning apparatus 
includes a vehicle. A first basin is mounted on the vehicle, the 
first basin to Supply a cleaning medium to a solar module. A 
second basin is mounted on the vehicle, the second basin to 
collect the cleaning medium from the Solar module and to 
transfer the cleaning medium from the second basin to the 
first basin. 
0018. Also disclosed herein are methods of cleaning solar 
systems. In one embodiment, a method of cleaning a solar 
system includes providing a cleaning medium to a first basin 
mounted on a vehicle. The method also includes Supplying 
the cleaning medium from the first basin to the Solar system to 
clean the Solar system. The method also includes collecting, 
in a second basin mounted on the vehicle, the cleaning 
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medium from the solar system. The method also includes 
filtering, by a filter coupled to the second basin and the first 
basin, the cleaning medium. The method also includes trans 
ferring the cleaning medium to the first basin. 
0019. In accordance with at least some embodiments of 
the present invention, an array of Solar panels or photovoltaic 
modules is cleaned with low water expense. For example, as 
compared with convention spray techniques where any water 
used is not recuperated, some embodiments involve the reuse 
of water. Furthermore, embodiments described herein may 
provide an improved cleaning process, possibly reducing the 
frequency need of cleaning such an array. 
0020. In accordance with an embodiment of the present 
invention, a moving vehicle is used to straddle a photovoltaic 
system and wash Solar modules of the photovoltaic system 
while recapturing most of the water used in the washing 
process. Such a moving vehicle may have onboard the regular 
trimmings of a vehicle, such as an engine, a cockpit, an ash 
tray, wheels, etc., a circulatory water system, and a washing 
area. In one embodiment, the water system pumps water at the 
photovoltaic array and then captures the dirty water from the 
photovoltaic array, filters the water and reuses the water. The 
washing area may contain the washing process such that 
water spray out of the system, i.e. lost to any possible recap 
ture, is minimized. In some specific embodiments, the wash 
ing Zone may also include one or more of a Soaping station, 
scrubbers or brushes, rinse water, and air knives or squeegees 
to strip the water off a tracker that supports photovoltaic 
modules being cleaned by the moving vehicle. In a particular 
embodiment, as a moving vehicle progresses along a row, a 
pair of lower Squeegees move out of the way for piers and 
other obstacles. Other options may include one or more of 
automatic guidance to for the moving vehicle to stay in line 
with a tracker Supporting an array of photovoltaic modules 
being washed, sensors to determine if or when the moving 
vehicle is off of alignment, facilitated communication 
between the vehicle and modules on the tracker to indicate 
that the vehicle is to proceed to a washing or, instead, a stow 
position, sensors to monitor for broken mirrors or other 
troublesome issues, and automatic suspension to keep the rig 
of the moving vehicle level as it moves along an array. 
0021. The level of recollection and reuse of a cleaning 
medium by various Solar system cleaning apparatuses 
described in embodiments herein may vary based on design 
efficiency and general requirements for cost effectiveness. 
For example, in Some embodiments, recollection of greater 
than 25% of the cleaning medium used is sufficient. In other 
embodiments, recollection targets of the cleaning medium 
used is greater than 50% and, in Some embodiments, is sought 
to be greater than 90%. Filtering a used cleaning medium for 
reuse may be a simple, course approach, but may be more 
complex in Some embodiments. For example in one embodi 
ment, filtering a used cleaning medium for reuse starts with 
course filtration by physical separation or through rough 
screens, then a medium filtration through paper filters or finer 
screen filters, then a fine filtration through a carbon filter. 
Other embodiment for filtration may include the use of mag 
netic separation of a sluice box. In some embodiments, a 
cleaning medium refresh capability is included, such as a 
separate compartment of a cleaning vehicle to house a fresh 
Supply of the cleaning medium. In some embodiments, the 
cleaning medium may be a very Sophisticated chemical con 
coction including Surfactants and the like; however, in other 
embodiments, the cleaning medium is water. 
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0022. In some embodiments of the present invention, a 
Solar system cleaning apparatus is targeted for use on photo 
Voltaic arrays. Sites holding Such arrays may typically be dry 
and there may not be water facilitation at the site, in contrast 
to, e.g., a thermal collection site which may already be 
plumbed for water for cooling requirements and water Sup 
plies for washing may thus not be an issue. In particular 
embodiments, the Solar system cleaning apparatuses 
described herein are targeted for concentrator photovoltaic 
arrays, which may be particularly Susceptible to performance 
interference by the presence of dirt covering the photovoltaic 
modules in the array. 
0023. A unit for cleaning a photovoltaic array may be 
based on a moving vehicle. For example, FIG. 1 illustrates a 
side-on cross-sectional, view of a Solar system cleaning appa 
ratus, in accordance with an embodiment of the present inven 
tion. 

0024. Referring to FIG. 1, a solar system cleaning appa 
ratus includes a vehicle 100. A first basin 102 is mounted on 
vehicle 100, first basin 102 to supply a cleaning medium to a 
solar module. A second basin 104 is also mounted on vehicle 
100, second basin 104 to collect the cleaning medium from 
the solar module. A filter 106 is coupled to first basin 102 and 
second basin 104, filter 106 to transfer the cleaning medium 
from second basin 104 to first basin 102, e.g., for reuse of the 
cleaning medium such as reuse of water. 
0025. In accordance with an embodiment of the present 
invention, second basin 104 of the above solar system clean 
ing apparatus is configured to collect the cleaning medium 
from the Solar module by a technique such as, but not limited 
to, gravity collection or vacuum collection. In an embodi 
ment, the above Solar system cleaning apparatus is configured 
to reuse the cleaning medium by Supplying the cleaning 
medium to the same or another Solar module Subsequent to 
transferring the cleaning medium from second basin 104 to 
first basin 102. In an embodiment, the solar module cleaned 
by the above Solar system cleaning apparatus is a concentra 
tor-cell photo-voltaic module. 
0026. In an aspect of the present invention, a solar system 
cleaning apparatus includes a moving vehicle that straddles a 
solar module. For example, FIG. 2 illustrates an end-on, 
cross-sectional view of a solar system cleaning apparatus 
having Support on both sides of a solar module, in accordance 
with an embodiment of the present invention. 
(0027. Referring to FIG. 2, a vehicle 202 for solar system 
cleaning is configured to straddle a solar module 206, by 
supports 204 such as tires or wheels on both sides of solar 
module 206. In an embodiment, a first basin, such as first 
basin 102 described above, is configured to Supply a cleaning 
medium to more than one side of solar module 206 at the same 
time, as depicted by arrows 208 of FIG. 2. 
0028. In another aspect of the present invention, a solar 
system cleaning apparatus includes a moving vehicle that 
over-hangs a solar module. For example, FIG. 3 illustrates an 
end-on, cross-sectional view of a solar system cleaning appa 
ratus having Support on only one side of a Solar module, but 
exposure on both sides of the Solar module, in accordance 
with an embodiment of the present invention. 
(0029 Referring to FIG. 3, a vehicle 302 for solar system 
cleaning is configured to over-hang a Solar module 306, by 
supports 304 such as tires or wheels on only one side of solar 
module 306. In an embodiment, a first basin, such as first 
basin 102 described above, is configured to Supply a cleaning 
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medium to more than one side of solar module 306 at the same 
time, as depicted by arrows 308 of FIG. 3. 
0030. In another aspect of the present invention, a solar 
system cleaning apparatus includes a moving vehicle that 
progresses along only one side or face of a solar module, e.g., 
it is one-sided. For example, FIG. 4 illustrates an end-on, 
cross-sectional view of a Solar system cleaning apparatus 
having Support and exposure on only one side of a Solar 
module, in accordance with an embodiment of the present 
invention. 
0031 Referring to FIG. 4, a vehicle 402 for solar system 
cleaning is configured to be exposed to only one side of a Solar 
module 406, by supports 404 such as tires or wheels on only 
one side of solar module 406. In an embodiment, a first basin, 
such as first basin 102 described above, is configured to 
Supply a cleaning medium to only to the one side of Solar 
module 306, as depicted by arrows 408 of FIG. 4. 
0032. In an aspect of the present invention, a solar system 
cleaning apparatus includes four points of Support and is 
configured to Straddle a photovoltaic array. For example, 
FIGS.5A-5F illustrate various views of a solar system clean 
ing apparatus, in accordance with an embodiment of the 
present invention. 
0033 Referring to FIG.5A, which illustrates a top angled, 
isometric view of a Solar system cleaning apparatus, a Solar 
system cleaning apparatus 500 includes an operator cabin 502 
and a chassis 504. Chassis 504 includes a washer housing 
506. Solar system cleaning apparatus 500 also includes 
entrance and exit brushes 508 to clean a solar module when 
solar system cleaning apparatus 500 straddles the solar mod 
ule for cleaning. Water capturesqueegees 510 are mounted 
underneath entrance and exit brushes 508. For example, in the 
back-end view of FIG. 5E, which depicts a water and waste 
tank 570 and a cabin 560 in an end-on view, water 580 collects 
in capture Squeegees 510 for reuse. Solar system cleaning 
apparatus 500 also includes an engine or pump system 512 
and four tractor wheels 514, as depicted in FIG. 5A. 
0034 Referring to FIG. 5B, which illustrates a top angled, 
isometric view of a solar system cleaning apparatus coupled 
with a plurality of photovoltaic modules 500, solar system 
cleaning apparatus 500 is configured to straddle the plurality 
of solar modules 550. In an embodiment, the plurality of solar 
modules 550 has a stow mode for cleaning, as is depicted in 
FIG.SB. 

0035) Referring to FIG. 5C, which illustrates a side-on, 
cross-sectional view of a Solar system cleaning apparatus, in 
one embodiment, a Solar system cleaning apparatus 500A has 
a chassis 504 configured to house soap jets, brushes, water 
jets, and air knives, in that order. Referring to Referring to 
FIG.5D, which also illustrates aside-on, cross-sectional view 
of a Solar system cleaning apparatus, in one embodiment 
alternative the embodiment depicted in FIG. 5C, a solar sys 
tem cleaning apparatus 500B has a chassis 504 configured to 
house water jets and a drip-dry area, in that order. 
0036 Referring to FIG. 5F, which illustrates an end-on 
view of solar system cleaning apparatus 500 coupled with a 
plurality of photovoltaic modules 550, struts or piers 599 used 
to support the plurality of photovoltaic modules 550 are 
accommodated by the flexibility of components of the inner 
housing of Solar system cleaning apparatus 500. 
0037. In accordance with another embodiment of the 
present invention, a solar system cleaning apparatus includes 
a vehicle configured to ride on a rail system. For example, 
FIG. 6 illustrates a plan view of a solar energy collection 
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system having a plurality of Solar modules coupled with a 
Solar system cleaning apparatus, in accordance with an 
embodiment of the present invention. 
0038 Referring to FIG. 6, a solar energy collection system 
600 includes a plurality of solar modules 602. A solar system 
cleaning apparatus is coupled with the plurality of solar mod 
ules 602 and includes a track-based vehicle 606. The solar 
system cleaning apparatus also includes a track system 604 to 
provide access of the track-based vehicle to each of the plu 
rality of solar modules 602. Track system 604 may run along 
one side of each of a set of solar modules within the plurality 
of modules 602, as depicted in FIG. 6, or may include a track 
on either side of each of a set of solar modules within the 
plurality of modules 602. 
0039. In accordance with an embodiment of the present 
invention, track-based vehicle 606 includes a first basin 
mounted on track-based vehicle 606, the first basin to supply 
a cleaning medium to one or more of the plurality of Solar 
modules 602. Track-based vehicle 606 also includes a second 
basin mounted on track-based vehicle 606, the second basin 
to collect the cleaning medium from the one or more solar 
modules of the plurality of solar modules 602. Track-based 
vehicle 606 also includes a filter coupled to the first basin and 
the second basin, the filter to transfer the cleaning medium 
from the second basin to the first basin. 
0040. In one embodiment, track-based vehicle 606 is con 
figured to straddle the plurality of solar modules 602, and the 
first basin is configured to Supply the cleaning medium to 
more than one side of each of the plurality of solar modules 
602 at the same time. In one embodiment, track-based vehicle 
606 is configured to over-hang the plurality of solar modules 
602, and the first basin is configured to supply the cleaning 
medium to more than one side of each of the plurality of solar 
modules 602 at the same time. In one embodiment, track 
based vehicle 606 is configured to be exposed to only one side 
of the plurality of solar modules 606, as depicted in FIG. 6, 
and the first basin is configured to Supply the cleaning 
medium only to the one side of each of the plurality of solar 
modules 602 at a given time. In an embodiment, the second 
basin is configured to collect the cleaning medium from the 
one or more of the plurality of solar modules 602 by a tech 
nique Such as, but not limited to, gravity collection or vacuum 
collection. In an embodiment, the Solar system cleaning appa 
ratus is configured to reuse the cleaning medium by Supplying 
the cleaning medium to the same or another one or more of the 
plurality of solar modules 602 subsequent to transferring the 
cleaning medium from the second basin to the first basin. In 
an embodiment, each of the plurality of solar modules 602 is 
a concentrator-cell photo-voltaic module. 
0041. In an aspect of the present invention, a method of 
cleaning solar systems is provided. For example, FIG. 7 illus 
trates a flowchart 700 representing operations in a method of 
cleaning a Solar system, inaccordance with an embodiment of 
the present invention. 
0042. Referring to operation 702 of flowchart 700, a 
method of cleaning a solar system includes providing a clean 
ing medium to a first basin mounted on a vehicle. 
0043. Referring to operation 704 of flowchart 700, the 
method of cleaning a Solar system also includes Supplying the 
cleaning medium from the first basin to the Solar system to 
clean the Solar system. In accordance with an embodiment of 
the present invention, Supplying the cleaning medium from 
the first basin to the Solar system includes Supplying the 
cleaning medium to more than one side of the Solar system at 
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the same time. In another embodiment, Supplying the clean 
ing medium from the first basin to the Solar system includes 
Supplying the cleaning medium to only to the one side of the 
Solar system at a given time. 
0044) Referring to operation 706 of flowchart 700, the 
method of cleaning a solar system also includes collecting, in 
a second basin mounted on the vehicle, the cleaning medium 
from the Solar system. In accordance with an embodiment of 
the present invention, collecting the cleaning medium is per 
formed by a technique such as, but not limited to, gravity 
collection or vacuum collection. 

0045 Referring to operation 708 of flowchart 700, the 
method of cleaning a solar system also includes filtering, by a 
filter coupled to the second basin and the first basin, the 
cleaning medium. 
0046 Referring to operation 710 of flowchart 700, the 
method of cleaning a Solar system also includes transferring 
the cleaning medium to the first basin. In accordance with an 
embodiment of the present invention, the method of claim 
further includes re-using the cleaning medium by re-supply 
ing the cleaning medium to the Solar system Subsequent to 
transferring the cleaning medium from the filter to the first 
basin. 

0047. It is to be understood that some embodiments do not 
necessarily require filtering a cleaning medium prior to re-use 
in a Solar system cleaning apparatus. For example, in accor 
dance with another embodiment of the present invention, a 
Solar System cleaning apparatus includes a Vehicle. A first 
basin is mounted on the vehicle, the first basin to Supply a 
cleaning medium to a solar module. A second basin is 
mounted on the vehicle, the second basin to collect the clean 
ing medium from the Solar module and to transfer the clean 
ing medium from the second basin to the first basin. In one 
embodiment, the cleaning medium does not pass through a 
filter upon being transferred from the second basin to the first 
basin in a reuse configuration. It is also to be understood that 
Solar system cleaning apparatuses contemplated in some 
embodiments of the present invention are not confined to 
having four wheels or tires. For example in other embodi 
ments, a Solar system cleaning includes three or any other 
suitable number or wheels or tires. 

0.048 Thus, Solar system cleaning apparatuses and meth 
ods of cleaning Solar systems have been disclosed. In accor 
dance with an embodiment of the present invention, a Solar 
system cleaning apparatus includes a vehicle. A first basin is 
mounted on the vehicle, the first basin to Supply a cleaning 
medium to a Solar module. A second basin is mounted on the 
vehicle, the second basin to collect the cleaning medium from 
the solar module. A filter is coupled to the first basin and the 
second basin, the filter to transfer the cleaning medium from 
the second basin to the first basin. In one embodiment, the 
vehicle is configured to straddle the Solar module, and 
wherein the first basin is configured to Supply the cleaning 
medium to more than one side of the Solar module at the same 
time. In one embodiment, the vehicle is configured to over 
hang the Solar module, and wherein the first basin is config 
ured to Supply the cleaning medium to more than one side of 
the Solar module at the same time. In one embodiment, the 
vehicle is configured to be exposed to only one side of the 
Solar module, and wherein the first basin is configured to 
Supply the cleaning medium only to the one side of the Solar 
module. In one embodiment, the vehicle is configured to ride 
on a rail system. 
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What is claimed is: 
1. A Solar system cleaning apparatus, comprising: 
a vehicle configured to over-hang a solar module: 
a first basin mounted on the vehicle, the first basin to supply 

a cleaning medium to the Solar module without the 
vehicle physically contacting the Solar module; 

a second basin mounted on the vehicle, the second basin to 
collect the cleaning medium from the solar module with 
out the vehicle physically contacting the Solar module: 
and 

a filter coupled to the first basin and the second basin, the 
filter to transfer the cleaning medium from the second 
basin to the first basin. 

2. The Solar system cleaning apparatus of claim 1, wherein 
the first basin is configured to supply the cleaning medium to 
more than one side of the Solar module at the same time. 

3. The Solar system cleaning apparatus of claim 1, wherein 
the vehicle is configured to ride on a rail system. 

4. The Solar system cleaning apparatus of claim 1, wherein 
the second basin is configured to collect the cleaning medium 
from the Solar module by a technique selected from the group 
consisting of gravity collection and vacuum collection. 

5. The Solar system cleaning apparatus of claim 1, wherein 
the Solar system cleaning apparatus is configured to reuse the 
cleaning medium by Supplying the cleaning medium to the 
same or another Solar module Subsequent to transferring the 
cleaning medium from the second basin to the first basin. 

6. The Solar system cleaning apparatus of claim 1, wherein 
the solar module is a concentrator-cell photo-voltaic module. 

7. A Solar energy collection system, comprising: 
a plurality of Solar modules; and 
a Solar system cleaning apparatus coupled with the plural 

ity of Solar modules, the Solar system cleaning appara 
tus, comprising: 
a track-based vehicle configured to over-hang the plu 

rality of solar modules, the track-based vehicle com 
prising a first basin mounted on the track-based 
vehicle, the first basin to Supply a cleaning medium to 
one or more of the plurality of solar modules without 
the track-based vehicle physically contacting the 
Solar module, a second basin mounted on the track 
based vehicle, the second basin to collect the cleaning 
medium from the one or more solar modules without 
the track-based vehicle physically contacting the 
solar module, and a filter coupled to the first basin and 
the second basin, the filter to transfer the cleaning 
medium from the second basin to the first basin; and 

a track system to provide access of the track-based 
vehicle to each of the plurality of solar modules. 

8. The solar energy collection system of claim 7, wherein 
the first basin is configured to supply the cleaning medium to 
more than one side of each of the plurality of solar modules at 
the same time. 

9. The solar energy collection system of claim 7, wherein 
the second basin is configured to collect the cleaning medium 
from the one or more of the plurality of solar modules by a 
technique selected from the group consisting of gravity col 
lection and vacuum collection. 

10. The solar energy collection system of claim 7, wherein 
the Solar system cleaning apparatus is configured to reuse the 
cleaning medium by Supplying the cleaning medium to the 
same or another one or more of the plurality of solar modules 
Subsequent to transferring the cleaning medium from the 
second basin to the first basin. 
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11. The solar energy collection system of claim 7, wherein 
each of the plurality of solar modules is a concentrator-cell 
photo-voltaic module. 

12. A method of cleaning a solar module, comprising: 
providing a cleaning medium to a first basin mounted on a 

vehicle: 
Supplying, with the vehicle over-hanging the Solar module, 

the cleaning medium from the first basin to the solar 
system to clean the Solar module; 

collecting, in a second basin mounted on the vehicle, the 
cleaning medium from the Solar module; 

filtering, by a filter coupled to the second basin and the first 
basin, the cleaning medium; and 

transferring the cleaning medium to the first basin. 
13. The method of claim 12, wherein supplying the clean 

ing medium from the first basin to the Solar module comprises 
Supplying the cleaning medium to more than one side of the 
Solar module at the same time. 

14. The method of claim 12, wherein collecting the clean 
ing medium is performed by a technique selected from the 
group consisting of gravity collection and vacuum collection. 

15. The method of claim 12, further comprising re-using 
the cleaning medium by re-supplying the cleaning medium to 
a second Solar module Subsequent to transferring the cleaning 
medium from the filter to the first basin. 

k k k k k 


