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1.1 What is solar panels drainage clips?

1.1.1 What is soiling bands ?

Due to the slightly higher positioned edge of the panels, when it rains, the accumulated
water cannot flow out from the frame because of the blockage of the frame, resulting in
accumulated water at the frame, The dust and debris will remain on the inside of the frame, after
the accumulated water evaporated, and will form soiling bands; It block light and reduce power
generation , the maximum power point (MPP) of the solar panels with soiling bands is lower than
other panels, there are many panels under the same inverter, the algorithm of the inverter
determines that it will reduce the total output power to match the panels with soiling bands ,
and, it will form shading/hot spot effects, damaging and reducing the service life of panels, The
power generation of the entire string of panels is reduced, and in severe cases, the power

generation is reduced by more than 10%. The lower the tilt of the solar installation, the bigger

becomes the problem.

=

Figure 1. Soiling bands on the lower edge of the solar panels
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1.1.2 What is the Mold on the lower edge of photovoltaic

glass?

In areas where water accumulates, at the surface of the photovoltaic glass, Hazy Appearance
will be observed, and at the hazy appearance, slight rainbow pattern will be seen, that is the
mold on the lower edge of the photovoltaic glass. It is not yet known exactly the cause of the
mold, but it is certain that it is related to the stagnant water and, to the high temperature and
high humidity environment when the accumulated water evaporates. This physical damage
penetrates deep into the surface of the panels, and it was permanent, blocking more than 10% of
light, and will deepen year by year, it will exacerbate the aging of glass, and it cannot be scrubbed
and basically cannot be repaired.

The picture below shows the Mold of the panels, which ordinary occurs on the relatively flat
solar panels installed. But, even if the solar panel is installed at an angle of 13 degrees, although

there are few soiling bands, there are also moldy, as shown in Figure 3.

Figure 3 Moldy along the lower edge of the panels installed at an angle of 13 degrees
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1.1.3 What is a drainage clip
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Fig. 4 Metal and plastic drainage clips

The solar panels water drainage clips (hereinafter referred to as the drainage clips) is to
solve the above problems. It is a clip, made of plastic or metal. Buckle it on the solar panels, and
the accumulated water can be drained away in time, so that soiling bands and moldy will not be

formed. It is simple installation, no clogging, and maintenance-free.

Figure 5 Drainage clips was installed

1.2 How the drainage clips works,

The flow of stagnant water over the frame of the panels is based on the siphon effect. The
drainage clips is mounted on the frame, between clips and the frame, forms a narrow cavity that
allows water to flow, and this space is the siphon channel of drainage. This space should be the
suitable size, if it is too small, drainage slowly. If it is too large, it cannot form a siphon effect.

Under the same size, the smaller the resistance of the inner walls of the channel to water,
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the faster the drainage. And the ash in the water will be drained before it can settle, so there

have no soiling bands, and without water accumulation, mold will not be generated.

BE
HEzkimE — Photovoltaic glass
Siphon channel < TR

KRR ‘
Solar panel water drainage clips |

EHEIDE
Aluminium frame of the panels

Figure 6 Schematic diagram of siphon effect

1.3 Why drainage clips need to be hydrophilic?

The so-called hydrophilicity refers to the fact that a drop of water droplets are gently
dropped on the surface of the object, and the water droplets tend to spread out rather than
gather together, or that the object is easily wetted by water, which is called hydrophilic. If the
water droplets are completely diffused (the hydrophilic angle is close to 0 degrees), it is called a
superhydrophilic material. For example, the inner walls of the capillary, used to transport water
from the ground to the leaves at a height of tens of meters in large trees are super-hydrophilic.
The more hydrophilic the inner surface of the pipe, the smaller the resistance of the fluid.
Therefore, the inner surface of the drainage clips should be hydrophilic, preferably
super-hydrophilic, so that it can drain faster. The fast or slow drainage is very important, because
when the rain is over and the sky is sunny, the accumulated water needs to be drained away as
soon as possible, otherwise, under the sun exposure, the accumulated water will quickly make
the photovoltaic glass moldy. In addition, during the period when it is not raining, dust and other
sundries may be deposited on the surface of the drainage clip, which is easy to clog after a long
time. If its surface is hydrophilic, when rain comes, water can easily infiltrate its surface so that

the soil cannot stick and will fall off, and the clips will not be blocked.
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Hydrophilic

(loving water)

FK(18K ) #6 FEKWE

Figure7 Schematic diagram of hydrophilicity

1.4 Scope of Application

If there have accumulated water, whether new or already built photovoltaic power stations,
can be used, that is, there is soiling bands under the panels can be used. Generally speaking, the
lower edge of photovoltaic panels that are installed relatively flat (installation angle less than 15
degrees) have dust accumulation problems; Photovoltaic panels with an inclination angle of less
than 8 degrees have a large water accumulation belt; Those panels with a large inclination angle,
such as those with more than 20 degrees, will not accumulate water, and there will be no soiling
bands; so this product is not needed; If it is not a soiling bands; such as dust on the entire

photovoltaic panel, the drainage clips is useless.

1.5 Soiling bands formed by dew

In spring or autumn, some places in the evening dew more, will condense on the surface of
photovoltaic panels, severe these dew will accumulate under the panels, this accumulated
water is the most difficult to eliminate, according to our tests, the drainage clips,only with
hydrophilic coating, can drain part of the stagnant water, the remaining stagnant water and

soiling bands can only be drainage away when waiting for rain.
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Dew on photovoltaic panels

Figure 8 Dew on photovoltaic panels

1.6 Benefits of installing drainage clips.

The drainage clips can eliminate the soiling bands, inhibit the mold on the lower edge of the
glass, increase the power generation, reduce the number of cleaning, after installing the drainage
clips, the general situation is only once a year can be cleaned, the hot spots formed by the soiling
bands also disappear, reduce the fire risk, will no longer mold, can extend the life of the solar

panels.

1.6.1 How much power generation can be increased?

According to the actual test data, after installing the drainage clips, the power generation
gain is from about 2% to 12%, and the average power generation increases by nearly 8%! After a
few rains (probably a few months), it is possible to pay for itself! Actual measurement shows that
the commonly used 540 panels, one board generates about 530 degrees of electricity per year,
and two drainage clips are installed on one board, which generates about 25 degrees of

electricity per year, which has good economic benefits.
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1.7 Product Features and Specifications

1.7.1 Model Description

Product name and specifications: "Solar panels drainage clips", referred to as "drainage
clips", specification model (see the following table):

LH-35T-Q, LH-35T-P, LH-35T-Q-J, LH-35T-XHJ-Q

Model Description:

LH, Rhenium (registered trademark)

T, universal

XHJ, zinc alloy  (If there without XHJ, means made of plastic)

35, aluminum frame thickness 35 mm

Q, there is hydrophilic coating, P, without hydrophilic coating, J Japan special
Y T
L ~. | ' 7 )
: N ~ - i P 4 y
\ < -~ < {
L’ /“ ] o« T2
y - W‘— V\\\N
/
FETHIKIE BEFEKENSENRT FREEN R AMHRINE
IXLERIS 25, 30, 32, 35, 38, 40, 45, SOIMEALAKEMER

Figure 9 Zinc alloy drainage clips

1.7.2 Product Code List

L2 A% /Code 4 B /Name H/B52 No A7 /Unit
LH -25T-XH}-Q 25 HEE Sk AR R T25XH) A
LH -28T-XH}-Q 28 H A SRR T28XH) A
LH -30T-XH}-Q 30 HE &Sk R T30XH) A
LH -32T-XH}-Q 32 A&k AR R T32XH) A
LH -35T-XH}-Q 35 B B &Sk AR R T35XH) A

35 Metal drainage clips

LH -38T-XH}-Q 38 H B &Sk AR R T38XH) A

LH -40T-XH)-Q 40 B & SRR R T40XH) A
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LH -45T-XH)-Q 45 FA 2 SKHEE R TA5XH) ™
LH -50T-XH)-Q 50 HEA & FKHRE S TS0XH) ™
LH -25T-XHJ-P 25 4 KRR AR K T25XHIBQS A~
LH -28T-XHJ-P 28 i FARHRR AR K T28XHJBQS 0
LH -30T-XHJ-P 30 A FARHRE AR K T30XHJBQS 0
LH -32T-XHJ-P 32 & K HRE S AR T32XHIBQS ~
LH -35T-XHJ-P 35 B PKHRE S AR T35XHIBQS ~
LH -38T-XHJ-P 38 B FKHE S AR T38XHIBQS ~
LH -40T-XHJ-P 40 BB PRI I AR T40XHIBQS ~
LH -45T-XHJ-P 45 BB PRI I AR TA5XHIBQS ~
LH -50T-XHJ-P 50 B FKHE S AR TS0XHIBQS ~
LH -25T-XHJ-) 25 £E 4 R HRE I H AR T25XH)-RB A
LH -28T-XHJ-) 28 Fr & R HRRE I H AR T28XHJ-RB A
LH -30T-XHJ-) 30 #E AR HRE I H AR T30XHJ-RB A
LH -30T-XHJ-) 32 B R I H AR T32XHJ-RB A
LH -35T-XHJ-) 35 £E A R HRE I H AR T35XHJ)-RB A
LH -38T-XHJ-J 38 £r & AR HRE I H AR T38XHJ-RB A
LH -40T-XHJ-J 40 £ 4 &K HRE S A AR T40XHJ-RB A
LH -45T-XHJ-J 45 £ 4 S K HRE S QAR TA45XHJ-RB A
LH -50T-XHJ-J 50 £ 4 RHRE I H A TSOXHJ-RB A
LH -25T-Q 25 SRR IR S T25-Q A
LH -30T-Q 30 ZERFTKIBRHK S T30-Q A
LH -35T-Q 35 SERRR IR S T35-Q A
35 Plastic drainage clips
LH -40T-Q 40 ZEASRAK MR T40-Q A
LH -45T-Q 45 AR IR S Tas-Q A
LH -50T-Q 50 KRR R S T50-Q A
LH -25T-P 25 SRR RHHK K T25-P A
LH -30T-p 30 2K RHIK T30-P A
LH -35T-p 35 2K I B RHHK T35-P A
LH -40T-P 40 AR IEIREK SR T40-P A
LH -45T-P 45 AR EIREK R T4s-P A
LH -50T-P 50 2K R 5 T50-P A
LH -35T-J 35 Hlk H AR % T35-Q- A
LH -35T-Q-% 35 SRR BRI K T35-Q-LK A
LH -40T-Q-% 40 ZEASEAIRHK R E R T40-Q-LK A
LH -35T-P-% 35 2RI R S K T35-P-LK A
LH -40T-P-% 40 SR YE IR SR T40-P-LK A

Plastic drainage clips are shipped with a face width (Fig 20) of 11 mm by default, it will be
loose or too tight for other face width sizes, so please specify other face width sizes in advance.

Metal drainage clips are available in a variety of face width sizes.
9/29 April 15, 2023
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1.7.3 Plastic drainage clips

Plastic drainage clips

\ \
\ \
TFKRR FKRE

No hydrophilic coating Hydrophilic coating

Figure 10 Plastic drainage clips

Plastic drainage clips are made of ABS (A kind of engineering plastics), with hydrophilic
coating, UV resistance, aging resistance, high and low temperature resistance, and can be used
outdoors for a long time. This material has good elasticity, high structural strength, and does not
fall off in long-term use. Its service life is expected to be 5 years.

Product specifications: Customs HS CODE: 3926909090

5K HEYE MRS K B 51 Technical Specification

4 %5 /Name 35 BB GKHEE R 40 BRLFKHEE e
35 Plastic drainage clips 40 Plastic drainage clips
A5 /Model Number LH -35T-Q LH -40T-Q
id& M i FE /Scope of application FRILNEJR S 35 =K At HRISHERIE 40 =K A4
Aluminum frame thickness 35 mm Aluminum frame thickness 40 mm
X~} /Dimensions  (mm) 68*20*43 68%20*48
HE () /Weight(g) 8 8
Kt /Material ABS T2 ABS T2k
SR 7K 2 [Hydrophilic coating 17 /Yes 19 /Yes
e S (4 /Lifespan  (Year) 5 5
{4 4 35 £ Y5 Bl /Working Temperature (° C) -25°  ~ 75° -25°  ~ 75°
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Figure 11 Plastic drainage clips

42.95
47.95

b
>
>

T35 T40

135,740 SokHEfe kB4R

Figure 12 Drawing of plastic drainage clip

FKRR
Hydrophilic coating

Figure 13 Plastic drainage clips with hydrophilic coating on the inside
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1.7.4 Metal drainage clip

Metal drainage clip is composed of zinc alloy drainage cap and stainless steel spring feet,
zinc alloy cap inside has hydrophilic coating, hydrophilic coating is processed by baking paint
process, hardness exceeds automotive paint, UV resistance, aging resistance, high and low
temperature resistance, can be used outdoors for a long time, especially excellent corrosion
resistance, can be used in marine environments. This material has good elasticity, high structural
strength, long-term use does not fall off, and its service life is more than 20 years. Customs HS

code 8302490000

Figure 14 Zinc alloy drainage clips of various sizes
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Stainless steel 304H
304H AEEH(O 1.8mm)

Zinc Alloy (Zamak 3) 15¢g
#Aae Ef1Sg

TFKERE
NoHydrophilic
coating

FIKRR
Hydrophilic coating

Metal drainage clips

Figure 15 Zinc alloy drainage clips with or without hydrophilic coating
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(K|

Technical Specification

4 FK/Name

35 )@ SR HENE K

35 Metal drainage clips

40 £xJ@ SRR

40 Metal drainage clips

#45 /Model Number LH -35T-Q-XHJ LH -40T-Q-XHJ
G HIE L/ FRIAHE SR 35 SR 4Lt FIUAEIELFE 40 =AM

Scope of application

Aluminum frame thickness 35 mm

Aluminum frame thickness 40 mm

JX~f/Dimensions  (mm) 60*21*50 60*21*55
Hi (3L /Weight (g) 16 16
kL Material BEf S+ NN e AN
Zinc Alloy (Zamak 3)+304H stainless steel Zinc Alloy (Zamak 3)+304H stainless
steel
SRKIIE H/Yes £ /Yes
Hydrophilic coating
P (D 20 20
/Lifespan  (Year)
At 1 3./ Y Bl /Working Temperature (° -45°  ~ 105° -45°  ~ 105°
C)
SR -
HFaeHIKIg AR i ;
Zinc Alloy Hydroph.\lllc coating
Zamak 3 &2 ‘\
ﬁf:;EjC:.FQG%
.
Figure 16 Zinc Alloy Solar panels drainage clips
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#AS (Zamak 3 A% BABATI6% ) [
#A2ER159

21

50
50

20 304H FEFERW(® 1.8mm)

INEN

22

Figure 17 Drawing of Zinc Alloy

2 Selection guide for Solar panels drainage clips

The drainage clips needs to be fastened in the panels aluminum frame to function, in order
to fit different manufacturers of different sizes of panels, mainly the size of these two panels: (1)
the thickness of the panels aluminum frame, (2) the panels aluminum frame surface width

(Figure 16), see the figure below:

Figure 18 Plastic drainage clips of various sizes

15/29 April 15, 2023



(« Solar panels drainage clips manual

2.1 PV modules thickness

The drainage clip should be buckled on the aluminum frame of the module,
and the dimensions of the are different for photovoltaic

modules manufactured by different manufacturers and in different periods.
The common aluminum frame thicknesses @ are (mm) :
25, 30, 35, 40, 45, 50, and the corresponding specifications
of the drainage clips are
T25, T30, T35, T40, T45, T50.

paid
Aluminum frame

HBAMHBDEREQ

73 25, 30, 35, 40, 45, 50%X,
SSRIATHEK A

T25, T30, T35, T40. T45, T50
TR EIER IR HE KR

Clip

Aluminum frame

Figure 19 Plastic drainage clips of various sizes

The thickness dimensions of the aluminum frame can be viewed on the back of the PV

modules:

Figure 20 Plastic drainage clips of various sizes
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The dimensions of the aluminum frame
are different for photovoltaic modules

by different
and in different periods.
The common aluminum frame thicknesses
are (mm) : 25, 30, 35, 40, 45, 50

Figure 21 Measuring the thickness of the aluminum frame:

Commonly used panels are 35 or 40 mm thick, as well as 25, 30 or 45, 50 mm, and there

have are many sizes of drainage clips depending on the size of the panels.

2.2 Panels face width

The face width is usually 11 mm, but also 9, 10 or 12 or 14 mm (see figure below). When
installing, if the drainage clips is too loose or cannot be buckled, the width of the aluminum
frame surface may be 9mm or 12~14mm, we can supply various specifications of drainage clip,

please contact us to provide a sample
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We also offer more specifications

Sometimes, even if the thickness of the drain clip you purchased matches
the thickness of the aluminum frame of the module, it still feels too tight
or too loose after it is fastened. This is because, even in the case of the

same thickness, due to different manufacturers, photovoltaic The width
of the aluminum frame of the component is also different

(as shown in the Fig. 7 @).

Our drain clips

(T25, T30, T35, T40, T45, T50) are suitable for this size,

if the face width ( @ ) of your component frame is not 11 mm,
but 9mm or 12mm or 14mm or other sizes, please contact We,
we can supply products in these sizes.

HEEMHRDERRENLImm NSRRI MSRENFR L , Y
BNEERAAERIMmMEEEL2 ~ 14mm , R B
BRAIT BRI AP R HEK SR, BB R AR BUEIR.

Common face width size is 11 mm._.| 11 | @© Face width
Photovoltaic pancls’ = ]_ Panel glass

water drained away clip

Figure 22 Measuring the width of the aluminum frame Face width

Plastic drainage clips are available for 25, 30, 35, 40, 45, 50 mm aluminum frame assemblies.
Metal drainage clips are available for 25, 28, 30, 32, 33, 35, 38, 40, 45, 50 55mm aluminum frame
assemblies. All in stock.

Special specifications can be customized.
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3  How to install drainage clips

3.1 Where is it installed? How many pieces to install?

The installation position of the drainage clips is very important, deviation from the optimal
position will cause poor drainage and reduce power generation, and when the deviation is
serious, it is basically ineffective. The basic principle of location selection is to follow the soiling
bands, and buckle it in the place where the water accumulates the widest (the soiling bands
traces are the most obvious). One cm from the very edge. If the accumulation collects in one
corner, install one piece. If evenly distributed along the lower edge of the panels, two pieces
need to be installed, and if the evenly distributed soiling bands length exceeds one meter, install

3 pieces

REEWE ? ZJLIR

—MARERRETRELY BHTRRTFMREER
( BEFEINIEIOREK ) M2tk

RainWater accumulated |

on one corner, Rainwater accumulated

Install 1 pcs, in both corners, but one

(10 mm from the frame). | [WRIEIIRRIIRIRRIIRNS cormerhasmore than
the other,

Install 2 pcs.

AR TRRTIRENS
KEFBRE2R

Rainwater gathers evenly
on the lower edge to form| gl
a band of smudge,
Install 2 pcs,

or 3 pcs

(If the length is
over 1 meter ).

30mm 30mm

S/ Example

Figure 23 Larger than one meter may require the installation of three pieces
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INRBHEIRREIKEBI LK , &FRE3R , ITFEfR
Rainwater gathers evenly on the lower edge to

form a band of smudge, Install 2 pcs,
or 3 pcs ( If the length is over 1 meter).

30mm 30mm

Figure 24 Larger than one meter may require the installation of three pieces

AR AR B ?

FEFIRERIRORERT | REHOKERIFASE. EXMERT , @ESRUAIRN T RERERm A
AFE10RKAN S B RE—R. RBECT—ERFVKRSANE , BAFLER ? SHEEVFRT
HLUE | REFUKAOREEEEAPRANE ( BFECHIISENE )

How to install drainage clips in
newly built photovoltaic power
plants?

Install one at each corner at the
lower edge of each panel.

After the first rain has passed,
adjust the position of the clip

according to the traces of the

rainwater (push it to the

proper position by hand)

Figure 25 How to install the new power station
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3.2 Installation examples: The following are installation examples

AL

=7

- —
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R

SS=SeEsEc==uw=s

===~

Figure 26 Installation example
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Il
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Figure 27 Installation example
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Figure 28 Installation example
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3.3 How to install?

Before installation, the panels should be cleaned; especially the original soiling bands should
be removed.

The soiling bands are fastened to the frame of the panels, and the buckle is in place, without
skew or cocking feet. Pay special attention to installing two or three pieces, leaving a gap of 1 cm
from the corner!

Intermediate installation of panels of large-area arrays: The distance between panels greater

than 8 mm can be followed, first put the drainage clips between the frames, and then press with

a small flat shovel.

Figure 29 How to install it

Precautions for construction: It is strictly forbidden to step directly on the panels for
installation operation to avoid hidden cracking of the panel; In order to prevent stepping on the
photovoltaic modules, you can use PV panels protection mat (We can provide) to install drainage

clips.

Figure 30 Installing drainage clips using protection mat
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4 Troubleshooting

4.1 Buckle, not tight (loose)

The size of the panels may vary, if it cannot be installed, buckled or loose, please contact us
to provide the appropriate size drainage clips, be sure to perform a small number of trial

installations before installing large areas.

4.2 Residual mud bands (unclean sludge drainage)

The first installation is completed, after the first rain, you should check all again, if you also
find the soiling bands on the panels, may be the installation position is incorrect, please press the
"follow the soiling bands, where the soiling bands is installed where" in time to change the

installation position, you can push the drainage clip to the appropriate position.

4.3 Mud bands remain during light rain

In some cases, the installation angle of photovoltaic modules is small (close to the horizontal
plane), even if the location is selected correctly, there are soiling bands residues, see the figure
below, this is because, there is no rain for a long time, the module dust is more, when it rains
lightly, the amount of rain is too small, when the rain stops, the saturated mud water flows away
due to the siphon phenomenon, but the sediment settles down, if the rain can fall longer, or it

rains heavily later, there will be no more of these residual soiling bands.
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Figure 31 Soiling bands after light rain stops
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5 Packaging specifications and precautions for transportation

and storage

Plastic Drainage clips are packed in cartons:

T35, T40, T45, T50 1000 pcs per carton,

T25, T30 500pcs per carton. The specifications are as follows:
%58 (2BRERER ) BRRY !

Package: Carton with plastic tray inside.

Size: Width*Depth*Heigh ( cm ): 51*38*47

Gross Weight ( kgs ): 10 Kg

Figure 32 Plastic Drainage clips packaging
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£33 7 Sk
Metal drainage clips packaging

4598 (RE8RLR ) B8R :
BMEERT10MNERES , SN
£8%£1001, 210004 —48,
SHEER16.5AT

Package: Carton with plastic bag.
Carton Size: Width*Depth*Heigh
(cm ): 57*37*21

Gross Weight (kgs ): 16.5 Kg
1000 PCS

Figure 33 Metal Drainage clips packaging
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5.1 Transportation and storage:

Keep dry and do not soak in water for a long time. Do not press again, do not use if
accidentally deformed by pressure. Do not scratch the inside with sharp objects. Storage

temperature: -35 °C ~ 95 °C. Do not contact with strong acid, alkali and other corrosive objects.
5.2 Later maintenance and after-sales service.

If there is a problem with the product during the product warranty period, it will only be
replaced but not repaired. This product has stable performance, basically no need for

post-maintenance, if you find a problem, please contact us in time.

BENEFICIARY: Huizhou Laihui Cleaning Equipment Co., Ltd.
NAME OF BANK: BANK OF CHINA HUIZHOU BRANCH

BANK A/C: 654875173052

Bank Address: NO.22 MAIDI RD HUIZHOU GUANGDONG CHINA
SWIFT Code: BKCHCNBJ47A

Bank Code: 104595044015
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