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(57) Abréegée/Abstract:

The present invention relates to a synthetic resin bearing for a photovoltaic tracking system including first and second bearing
members coupled with each other for forming a bearing assembly, wherein each of the first and second bearing members
comprises a pair of side plate members facing each other; a friction member positioned between outer peripheral portions of the
pair of side plates and having an arc- shaped section; and a reinforcement member for connecting the pair of side plates and the
friction member, and the first and second bearing members have a coupling protrusion and a concave portion for recelving the
coupling protrusion at the coupling surfaces thereof.
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Abstract

The present invention relates to a synthetic resin bearing for a photovoltaic
tracking system including first and second bearing members coupled with each other for
forming a bearing assembly, wherein each of the first and second bearing members
comprises a pair of side plate members facing each other; a friction member positioned
between outer peripheral portions of the pair of side plates and having an arc-shaped
section; and a reinforcement member for connecting the pair of side plates and the
friction member, and the first and second bearing members have a coupling protrusion

and a concave portion for receiving the coupling protrusion at the coupling surfaces
thereof. |
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SPECIFICATION

Synthetic Resin Bearing For a Photovoltaic Tracking System

FIELD OF INVENTION

The present invention is related to a synthetic resin bearing for a photovoltaic
tracking system. More particularly, the present invention is related to a synthetic resin

bearing to support a solar panel on the tracking system to rotate the angle of the solar
panel in relation to the angle of the sun.

BACKGROUND ART

As there are many types of development in energy substitution to replace fossil fuels
due to the recent energy crisis, one of them is to use solar energy. The use of solar
energy can be categorized into two types; one of the types Is to use solar radiation for
heating and the other type is to convert solar energy into electricity using solar cells.

In either way, in order to use solar energy, it is necessary to have a device to collect
the solar energy and the solar panels are generally used to absorb energy by directly
facing the sunlight. This type of solar panel has a structure of multiple solar cells in a flat
type structure or having conduits to circulate operating fluids and the efficiency depends
on the altitude of the sun.

Accordingly, a tracking system to control the angle of the solar panel according to
the altitude of the sun was used traditionally. This type of tracking system can be
categorized as a one-axis system or two-axis system depending on the number of
rotational axes and is designed to gain maximum efficiency by adjusting the angle of the
solar panel automatically or manually depending on the altitude of the sun with
measured or previously gathered data. '

This type of solar panel is anchored on top of a rotational torque tube on top of the
post on the ground. On the other hand, said torque tube which supports the solar panel
is supported by a post in the ground and the bearing is installed between the torque
tube and post to enable smooth rotation. Traditionally, said bearing is made of metal
and a lubricant is applied to improve lubrication and to prevent wear. But said lubricant
must be added periodically and since the solar panels are installed on a vast area,
adding lubricant is extremely inconvenient and hard to do. Especially, while the lubricant

has to be added to maintain friction coefficient to prevent the movement of solar panel
due to wind pressure, the difficulty of work increases.

Additionally, as outside dirt can attach to the lubricant, a process of periodic cleaning
has to be done at the same time.
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DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL CHALLENGES

The present invention is devised to overcome the above mentioned traditional
disadvantages, and to provide synthetic resin bearing assembly for a photovoltaic

tracking system to keep proper friction coefficient without the necessity of applying a
lJubricant.

TECHNICAL SOLUTION

In order to achieve said technical challenges, the present invention is a synthetic
resin bearing assembly comprising first and second bearing members connected to
one another, wherein each of the first and second bearing members include a pair of
side plates facing one another and having outer peripheral portions; a friction
member positioned between the outer peripheral portions of the pair of side plates
and having an arc shapead éection; and a reinforcement member for connecting the
pair of side plates and the friction member, the first and second bearing members

having a coupling protrusion and a concave portion for receiving the coupling

protrusion.

Accordingly, the present invention is to provide the bearing with synthetic resin

instead of a metal material and maintaining the proper friction coefficient which made

it unnecessary for the addition of lubricant. The said synthetic resin includes
polyamide, PTFE or PEEK material. In addition, inside of said bearing assembly is
not fully filled but is composed of plates such as reinforcement members linked with
said plates and friction members and partially empty spaces inside. By doing this, it
can reduce the overall weight and reduce the usage of material. it can also prevent

molding defects such as shrinkage during the molding process.

Here, said reinforcement member can be a grid type partition wall linking said pair

of side plate members and said friction members.
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In addition, a guide protrusion can be formed at both ends of said friction member
to guide corresponding friction material.

In addition, on the surface of said friction member, muitiple grooves along the

friction's surface of said friction member can be formed. By doing this, friction surface

can be reduced and thus can prevent problems such as reduction of lubricant
efficiency or joint problem due to shrinkage of the material outside of the bearing
during the winter season. In addition, during the rainy season, the rain can be easily

drained and consequently it can prevent various problems due to corrosion caused
by rain water and freezing.

Here, the width of said groove can be formed to increase as it goes to the outer

peripheral of said friction member.

ADVANTAGEOUS EFFECTS
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According to the invention having said structure, as the bearing is made from
synthetic resin instead of metal, proper friction coefficient can be maintained without
adding lubricant, the maintenance is easy and the overall system life expectancy can be
Increased.

In addition, as it is manufactured to have partial empty spaces inside the bearing
assembly, overall weight can be reduced and the material to be used can also be
reduced. In addition, having molding defects due to shrinkage during the molding
process can be prevented.

Additionally, multiple grooves can be formed on the surface of the friction member,
thus it can prevent problems such as a reduction of lubricant efficiency or joint problems
due to undue load because of the variations of friction surface due to outside
environmental changes. In addition, during the rainy season, the rain can be easily
drained and consequently it can prevent various problems such as corrosion caused by
rain water and freezing.

BRIEF DESCRIPTION OF THE FIGURES

Fig 1 illustrates a planar view of schematic array of the traditional solar energy
generation devices.

Fig 2 illustrates a front view of first example of bearing assembly implemented by the
present invention.

Fig. 3 illustrates the cross section of the second bearing member.

Fig. 4 illustrates the perspective of the example depicted in Fig. 2.

Fig. 5 illustrates the perspective of the example of implementation depicted in Fig. 2.
Fig. 6 illustrates cross section of the second implementation of the bearing assembly
according to the present invention.

EMBODIMENT OF THE INVENTION

The photovoltaic tracking bearing assembly according to the embodiment of the present
invention will be described in detail with drawings.

Fig. 1 illustrates one example of a tracking device (10) composed on one axis
system where one example of bearing assembly according to the present invention can
be implemented. According to Fig. 1, multiple rows of solar panels (12) are mounted on
the torque tube (18) and in the center of multiple rows of said solar panel (12), an
actuator (14) is located. In addition, a linkage (16) is included across the multiple rows
of said solar panel (12). The said linkage (16) can be moved left and right by said
actuator (14) and the angle of solar (12) can be changed due to the movement of link
(16) that connects said linkage (16) and said torque tube (18).

If you refer to Fig. 2 through Fig.4, one example of the bearing assembly (100)
according to the present invention is illustrated. Said example (100) i1s basically
composed of first bearing member (110) and the second bearing member (120) which
are coupled to form one bearing assembly and said first and second bearing member
has the same type but designated with different names to facilitate the description.
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Said first bearing member (110) has a pair of side plates (112), said side plates
(112) has arc shape and has two coupling members (114, 116) at both ends. A space
is formed between said coupling members. In that space, there is a rectangular shapea
torque tube where said solar panel is anchored to. On the other hand, a guide
protrusion (118, Fig. 4) is formed in the coupling member (116), said guide protrusion
(118) is inserted into concave portion (129, Fig. 3) facing the second bearing member
(120) and enabling the first and second bearing member (110, 120) to be coupled in the
right place.

On the other hand, in the coupling member (114, 116) of said pair of side plates
(112) is formed to face said torque tube and a grid type reinforcement member (117) is
formed adjacent to a contact surface (113). In other words, said reinforcement member
(117) is formed within the rectangular space between a pair of side plates (112) and a
pair of contact surfaces (113) and it is also connected to a friction member which will be
described later to function as a supporting base for said first bearing member (110). In
addition, said reinforcement member (117) can also perform a function to prevent
contraction during the molding process.

Here, undescribed members 122, 123, 124, 126, 127 and 128 in the second
member (120) are respectively side plates, contact surface, coupling member and
reinforcement member. As these are the same components of the first bearing member
that was described previously, the description will be omitted for duplicity.

If you refer to Fig. 3, a cross section of said second bearing member is illustrated. As
described in the drawing, a reinforcement member (127) is extended to friction member
(130) and said friction member (130) is composed of an overall arc shaped plate
material. In addition, said contact surface (127) is extended from the end of said
coupling member (126) to the rear of said friction member (130) and said concave
portion (129) is formed concavely in said coupling member (126).

If you refer to Fig. 4, said friction member (130) is illustrated. Said friction member
(130) has an arc shaped surface to contact with lubricating material and the guide
protrusion (132) is formed at the both ends of it to prevent the lubricating material from
departing from the lubricating surface. So that the lubricating material is locked between
said guide protrusion (132) and can slides.

The first embodiment of the invention (100) will be described using Fig. 5. The
symbol 20 in the Fig. 5 is a post to safely mount the solar panel on the ground, the
symbol 30 is journal half fixture, 32 is the first half, 34 is the second half. Said first
journal half fixture (30) and said first half (32) is formed as a single piece and said
second journal half (34) is connected to first half (32) with a bolt. On the other hand,
said bearing assembly (100) fastens the torque tube (18) while is linked between said
first and second journal half (32, 34).

By separating said bearing assembly into two bearing members and connecting
these two with bold, it can secure enough linkage power with the torque tube.

On the other hand, said friction member (130) is not restricted to the type as
llustrated but it is possible to transform to shape as illustrated in Fig. 6. If you refer to
Fig. 6, there are multiple grooves (134) in the friction side of said friction member (130),
the width of said groove (134) can increased as it go to the top portion. By utilizing this,
contact surface with said first and second journal haif can be reduced and can provide
smooth operation even under undue load caused by weather related shrinkage of the
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journal halves. In addition, said groove (134) can be utilized as a drainage road during
the rainy season, it can prevent the degradation of lubricant efficiency due to freezing of
water gathered between the friction surfaces.
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CLAIMS:
1. A synthetic resin bearing assembly comprising first and second bearing

members connected to one another, wherein each of the first and second bearing
members include a pair of side plates facing one another and having outer peripheral
portions; a friction member positioned between the outer peripheral portions of the
pair of side plates and having an arc shaped section; and a reinforcement member
for connecting the pair of side plates and the friction member, the first and second

bearing members having a coupling protrusion and a concave portion for receiving

the coupling protrusion.

2. The resin bearing assembly of claim 1 wherein the reinforcement
member has a partitioning wall connecting the pair of side plates and the friction

member.

3. The resin bearing assembly of claim 1 wherein the friction member

includes a guide protrusion at ends thereof.

4 The resin bearing assembly of claim 3 wherein the friction member

includes a friction surface having multiple grooves.

D. The resin bearing assembly of claim 4 wherein a width of the grooves

increases toward the outer peripheral portions of the bearing members.

6. The resin bearing assembly of claim 1 in combination with a journal

bearing housing including a first member and a second member, the resin bearing

assembly mounted in the journal bearing housing.

7. The resin bearing assembly and journal bearing housing of claim 6
wherein the first member and the second member are connected to one another and
surround the resin bearing assembly, wherein each member is positioned between

the pair of side plates and adjacent to the friction members.
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8. The resin bearing assembly of claim 1 including a void therethrough
extending from one side of the bearing assembly to a second side of the bearing

assembly opposite the first side.

9. ' The resin bearing assembly of claim 8 wherein the void in the assembly

has a rectangular shape.

10. The resin bearing assembly of claim 8 further comprising a torque tube
fixed within the void.
11. The resin bearing assembly of claim 10 wherein the torque tube is

connected to at least one solar panel.
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