Low Profile SoIarTracker System and Method
Intellectual Property Offering

PC Engineering & Design
www.pcengineering-design.com
Email: info@pcengineering-design.com
949-388-3332




Intellectual Property Offering

Rooftop Solar Tracker IP available for sale\licensing

Domestic and international protection
US Patent 9,347,692

US Patent 9,729,102 (continuation)

EU patent pending

India patent pending

United States Patent

US009347692B2

12 o Patent No.: US 9,347,692 B2
Pizzarello et al. (45) Date of Patent: May 24, 2016
(34) LOW PROFILE SOLAR TRACKING (565} References Cited
SYSTEMS AND METHODS
LS. PATENT DOCUMENTS
(76)  Inventors: Guy A, Plezarello, San Clemente, CA 3 A And 1
(LS} Lance 8. Noller, Yorba Linda, CA T ;:,.,,;m"""
(Us) A Nelson
266,530 A Stendman:
(") Notice:  Subject to any disclaimer, the term of this P e Dodge 126:600
atent is extended or adjusted under 33 L
5.0, 154{b) hy 629 days. {Continued )
Q1) Appl.No.: 12953119 FOREIGN PATENT DOCUMENTS
e e ) W 20110353659 AL sr2011
(22) Filed:  Naw.23, 2010 OTHER PUBLICATIONS
(65) Prior Publication Data Intemational Searching Authority, International Search Report and
. B Written Opinion, ding to Appl Nb.
US 20114061644 A1 Mar. 17, 2011 PCTUSIOATE66, International Filing Date Nov: 23, 2010
Priwary Examiner — Avinash Smvani
Related 1.5, Application Data Assistant Examiner — Yivek Shirsat
- ) . [ . (74} Amarrey, Agent, o Fipn — Donald E. Stout: Stout, WUxa
{60y Provisional application No. 61/272,965, filed on Nov. & Buvan. LLP
24,2009 : I
(57} ABSTRACT
(1) Tt ClL A salar energy collection system comprises a frame for
F245 238 (2014.01) i m an & siitable substrate and a plurality of
F2452:100 (2006.01) i
F24.52/52 (200600 )
F245 254 (2006.01) of the solar panels, for tracking movement of the sun during
(52) US.CL Solar panels of the first set are arconged inaltemating
P F247 25288 (013.01); F24J 2547 fshioa with solar panels of the second set, In some embodi-

(2013.0

240 2/5424 (2013.01): Y025 1020
(201301 ) YO2K 1447 (2013.01)
Field of Classification Search

CPC ... YO2E 10652; YOIE 10047, Y028 10/12;
F241 25415 1241 2/5233; HO2S 20000
. 126/571- 577, 600, 627, 657, 702,
1260601, 654; 136/243-246, 251; 52/656.1,
527911

carch history,

See application file for complete

ol the ivention, the pancls in the second st of selar
e stationary, The second set of sular panels, in some

. are disposed sut ially flat. relative (o the
frame and the substrate on which the frame is movnted. In
some embodiments, differing from those in which the second
set of solar panels are stationary, the second set ol solar panels
anged 10 be movable relative to the first set of solar

8 Claims, 16 Drawing Sheets




Invention Description

Rooftop mounted solar tracking system

Best suited for industrial/ commercial

building rooftops and carports

= These applications are seldom able to meet
their electrical energy needs due to limiting

constraints of available rooftop area.

Provides energy gains beyond “flush”
mount

Permits high rooftop coverage ratio

Panels tracking sun

Panels horizontal
at noon




Theory of operation

* Unique linear cam rotates panels about their
lower edge.

* Only one panel, out of a pair, is actively
tracking the sun.

Morning:

« 2nd and 4th panels rotate together from
eastwardly-facing direction to

horizontal at solar noon

 1st and 3rd panels remain horizontal
Afternoon:

Noon

« 2nd and 4th panels remain horizontal

« 1st and 3rd panels rotate together from

horizontal to a westerly-facing direction




Applications

= Commercial rooftops
= Single & Dual axis tracking
= Yatracking

= Carports

» Inclined rooftops




Prior practice and competition

= Arranged in an array mounted flush to the
roofline

= Arranged in rows, wherein each row is tilted at a
favorable angle to the sun

= Arranged in rows, wherein each row is, in turn,
attached to a single-axis tracker system

= Arranged in rows or other groupings, wherein | : : -
each grouping of panels is attached to a dual- N T -
axis tracker system , s o

= Tracker challenges
= High profile

= Poor rooftop coverage ratio




Features and competitive advantages

= Provides energy gains beyond “flush” mount installation

= Maximizes rooftop area coverage ratio

= Single & Dual axis tracking

= Low profile design

= Unique linear cam rotates panels about lower edge

= Robustness against high winds due to low profile

= Software additionally positions panels flat upon high wind

= Esthetically pleasing

= Similar to typical low profile “flush” mount installation

= (Can be concealed below rooftop parapet

= Simplifies maintenance

= "“Quick” release handle - permits the solar panel to be rotated
up and out the way

= Integrated fluidics cleaning system




Shade mitigation using reflectors

= Depending on centerline distance separating tracking
units, shading can occur on the horizontal panels as
panels are tilted to track sun.

= Reflectors on top and bottom panel surfaces mitigate
energy losses due to shading.
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= Direct beam radiation strikes the hinge

reflector and is reflected into the panel
reflector attached to the underside of
the adjacent tilted solar panel.

The radiation is then subsequently
reflected from the panel reflector
down onto the shaded area of the
horizontal solar panel, which is shaded
by the shadow cast upon it by the tilted
panel.



System Maintenance — Solar panel access

“Quick-disconnect” handle

= No tools required — human hand
palm actuated

Retracting handle disengages panel
frame from drive system cam

Panel can then be manually rotated

about its hinge axis into an upright

position

Simplifies maintenance -

= Permits panel to be removed for /
repair /

= Access to the underlying tracking A

unit

= Access to another panel




System Maintenance — Solar panel cleaning

= Integrated fluidics cleaning system

= Pressurized cleaning fluid exits hinge shaft (12) through
numerous water jet orifices (66), and is distributed evenly
along the entire length of hinge shaft.

= Pressurized cleaning fluid exits in a trajectory that strikes
the inclined panel and hinge reflector (56).

= Pressurized cleaning fluid also strikes backside of the next
inclined panel, such that the panel reflector (58 )is cleaned.

= Cleaning may be scheduled to occur automatically, or may
be performed manually, upon demand.




Load distribution advantages

Tracker channel mounting

= Tracker channel
provides more :
distributed loading B ~ B
versus typical flush
mount installation TYPICAL PLYWOOD OVER

PURLIN/SUBPURLIN COMMERICAL ROOF
FRAMING

DISTRIBUTED LOAD OF $
CONTINUOUS CHANNEL = W

= Improves adherence
to building load limit

codes (ASCE 7) Typical flush mount
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Roof mounting options

= Supports penetrating e
attachment requirements E i '

= Supports ballast mounting for
non-penetrating installation
requirements

= Also supports a hybrid approach
with a minimal number of roof
penetrations and some level of
ballasting

Penetrating attachment Ballast mounting
(non-penetrating)




Weight reduction development

= Opportunities for weight
reduction are available

= Current one-piece channel can be
replaced with a lighter weight
multiple member structure and
supporting lattice

= Material options include:

= Aluminum
= Carbon fiber

= Molded composites

=

T
I

= U.S. continuation patent s
pursuing claims in this area
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Performance Modeling
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Intellectual Property Status
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