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This Installation Manual provides information regarding the installation and safe use of PV Power Generation

 

maintenance or treatment.
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Thank ou ver  much for choosing the products of he iang iko Solar T  Co  td. (hereinafter referred to as 
” ). 

This Installation Manual contains important information regarding electrical and mechanical installation whic  

This installation manual does not entail an e licit or implici lit  warrant nd does not stipulate on compensation 
schemes for losse module damages or other costs caused b  or related to module installation tion tili on and 
maintenance process. When there is a dispute between the parties about the root u he IEC 
61215: 21 static mechanical load test item and the approved ma imum static test load should be applied to determine the 

reserves the rights for modif ing product manual or installation manual without advanced notice.It is recommended to 

ted 
product warrant  offered to customer. Recommendations in this Manual are provided to improve installation safet nd are 
based on tests and practical e erience. Please provide this Manual to end customers (or consumers) and inform them of all 

2 PV glass

3 EV

5 Backsheet

6 Silicone

8 Nameplate

9 Cable line

11 Mounting hole

12 Grounding hole

14 Barcode

01/02Overview / Laws and acts / General information       

AlKO PV modules provide Three visual labels:

Overview01 General Information03

Structural diagram of 

and component 
description

Mechanical and electrical installations of PV modules shal ecute ferring to the applicable laws and act  
including the electri ilding act and electrical connection re uirements. These re uirements var  from one location 
to anothe uch as building rooftop installations and onboard applications. Th  ma  also var  with mounting s stem 

Laws and Acts02
Product t pe information regarding the rated powe ted current ed voltage open circuit voltage  

m .

and cannot be torn or smeared after lamination.The same serial number can also be found at the 
side of frame of PV module as well as at the back of PV module.

(1) Nameplate

Serial number



03/04General information

rows of modules shall be designed 

routing the wire through a duct 
instead of using an uncovered 
wire.

Mounting on the 

row

Mounting on the 

double rows

1.

2.

Module mounting Connection diagram

installed with opposite polarities 

beam.

Mounting on the 

row

Mounting on the 

multiple rows

V
shown below are connected at 

columns of modules shall be 

on the same side as shown below. 

1.

2.

The nction bo  of l V modules is located in the middle position. Please refer to the table below for how to connect 
V modules in series.

3.2 Wiring Method

T

the packing list. 

Following as a sample:



 

 

 

 

 

 
 

ocal laws and regulations for module installation and obtain a building 

Before to handle and inst V module ead carefull  and understand this 

3.3 General Safety

3.4 Electrical Safety

PV modules can generat oltage >3 V under standard temperature condition 
(ST take care to avoid direct contact. When installing PV module ective 
helme insulating glo nd rubber sho o not install PV modules without securit  
precautions.

V module insulation failure

PV

o not connect or disconnect the PV module when there is a current leakage of PV 
module or when there is an e nal current present. Please disconnect the fault V 

05/06General information

S V module package or PV module is prohibited.

V module together.

o not open the carton ore the PV modules arrive at the location n n a ventilated dr  
environment.

uring the transportatio e refers to Chapte Storage and Transportation instruction n inappropriate 
handling and storage can result in breakage of glass or loss of electrical prope onse tl  loss the use value of 
PV modules.

V

V module top surface.

V module.

o not drill holes on the frame of PV module h educe frame loading capacit  and lead to frame corrosion and 

nodi ed coating of aluminum allo  frame cept for grounding connection. Scratch ma  lead to frame 

V

3.5 Handling Safety



07/08General information / Storage and transportation instructions

3.6 Fire safety

shall be provided between the backsheet and the mounting surface. The roof structure and PV module mounting method 

Please use the appropriate PV module accessorie u circuit breakers and ground connect ding to local 
laws and regulations.

4.1 Considerations for PV Module Turnover and Handling

 
 

Crane unloading:

Storage and Transportation Instructions04
When using forklift to transport PV modules  please ensure that the fork length 

V module tilting due to uneven force.

When opening the carton bo please place the PV modules to be unpacked at a 
distance of 2 3 cm from the wall or another pallet of PV module and then 

the PV modules against the wall or another pallet of PV modules to prevent them 
from falling.

Forklift unloading:

The loading dock should be as the same height as the underside of the carrier. eep the straight line speed of forklift 

If the carton bo locks the sight of the forklift drive it is recommended to drive backwards during the fork liftin nd 
arrange for special supervision and command to prevent bumping into people or items causing personal in ur  or damage 
to the PV modules.

4.2 Considerations for PV Module Turnover and Transportation

Please handle the installation PV modules gent  during transportation. o not lift the PV modules b  pulling the unction 
Two or more people must hold the edges of the PV modules with both hands.

 

In an cumstan eep the unction bo and cables of the PV modules clean 

4.3 Considerations for PV Module Storage and Placement

Store PV modules in a ventilate ainproof  dr  place. If placed outdoo lease full  cover the PV modules and pallets 

should be placed with the glass side u and the following ones placed with the glass side down imum of 25 

condition. It' s recommended to place modules in a standard warehouse for long term storage and conduct regular 

 
 
 

To ensure the safet  of the PV module ooden boards or 

be used on the upper part of the bo  to prevent the sling from 
V modules. 

Please operate the spreader at a constant speed when the lifting 

ground.

V modules under the weather conditions of wind more than 6 class (in Beaufort scale).



09/10Installation conditions 

Sunlight

Tilt angle

5.1 Location and Working Environment

Installation Conditions05

PV V modules are 
installed m distance from the se e frame and related components need to be treated with 

For rooftop installatio leave a safe working area between the edge of the roof and the e ternal edge of the PV module 

For rooftop installation eck the roof loads and make a construction organ ion plan to meet the applicable 
standards.

occur at the connection between the PV module and the racking or at the ground connection ti corrosive materials 
s steel or aluminum materials) must be used in contact with PV modules and the mounting position must be 

protected against rust.

against lightning strikes

PV modules shall be installed in a w tilated 
position to ensure ade te air circulation on 
the back and sides of the PV module and allow 
immediate dissipation of heat produced during 
PV module operati oor heat dissipation of 
the PV modules will decrease the output power 
and affect the overall power output of PV 
modules.

When PV modules suffer high wind or snow 

according to local design standards to keep 
e ternal loads within the m mum mechanical 
strength that PV modules can withstand.

Tilt angle of PV modules is the angle between the PV module and the hori ontal ground fferent pro ects should choose 
different installation inclination angles according to local conditions.

ll PV modules in th e of the same orientation and angl ifferent orientations and angles will result 
in different total solar irradiation absorbed V modu ding to output mismatch that degrade tem operating 

In order to achieve the ma imum annual generating capaci the optimal orientation and inclination of PV modules in the 
installed area should be selected. When the surface of the PV module is perpendicular to sunligh he output power 

The optimal tilt angle of PV arra s should be designed b  taking into account the mul ar average monthl  irradian  
direct irradi ttering irradian ind speed and other climate conditions at the location. PV modules should be 
tilted at an angle to receive the m imal annual irradian hall be selected dering natural conditions 

5.2 Tilt angle selection
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Specialized pressure clamps are used to mount modules as shown below.

6.2.1 PV Module Installation Method: Mounting Pressure Clamps

6.1 General Recommendations

Mechanical Installation06

Make sure that the PV modules are properly installed and the mounting structure are adequately fastened. PV module 
mounting system shall be constructed of anticorrosive, ultraviolet resistant materials.

The PV module loads described herein are test values. According to IEC 61215-2021 installation requirements, when computing 
the corresponding maximum design load, it is necessary to divide by at least 1.5 times the safety factor in compliance with
the local laws or regulations.

In additions, project design loads must be based on project location, climate, mounting structure and applicable standards. Design
loads are determined by bracket suppliers and professional engineering and technical personnel. Please observe both the local
laws and regulations and the instructions of structural engineers.

Installation bracket system shall be tested and inspected by the third-party testing institution with static mechanical 
analysis capacity in accordance with local national standards or international standards.

In regions with heavy snowfall in winter, adjust the height of the mounting system so that the lower edge of the PV 
module is not covered by snow. In addition, ensure the lower part of PV module is not in the shadow of plants, trees.

For rooftop installations, the minimum gap between the PV module frame and the roof shall be 10cm which is good for air 
circulation to achieve better performance of PV module.

The minimum mounting distance between adjacent PV modules is 10mm.

Make sure that backside of PV modules will not be in contact with bracket or building structures that can pierce into the 
inside of the PV modules, especially when the module surface is imposed by pressure.

PV modules can be installed horizontally or vertically. When installing the PV modules, be cautious not to block the drain 
hole of the frame.

 
 

AlKO mono glass PV modules can be connected to the racking system using pressure clamps and bolts. PV modules must be 
mounted as recommended and illustrated below. Other mounting co ion is 
made with, and prior written consent is received from AIKO. Failure to do so will invalidate our warranty.

6.2 Mechanical Installation of Mono Glass PV Modules

Under no circumstances should the clamp touch the glass or deform the frame. Be sure to avoid shadowing effect from the pressure  
clamp. Pay attention to the matching of the height of the frame with the pressure clamp.

Be sure that pressure clamps will not fail due to deformation or corrosion while the entire module is under load. Pressure 
Pressure clamps of material 6005-T6 are recommended. The length should be ≥50mm and the thickness should be ≥4mm.
The overlapped distance between the pressure clamps and the module frame should be at least 10mm, but no more than 12mm.

When choosing clamp-mounting, please be sure to use at least four clamps on each PV module. Depending on the local 
wind and snow loads, if excessive pressure load is expected, at least six clamps should be required to ensure the PV 
module can bear the load (more details, please contact AIKO technical personnel).

Do not drill additional holes or modify the PV module frame. Doing so will void the PV module’ s warranty.

Use appropriate corrosion-proof fastening materials. All mounting hardware (bolts, spri t washers, nuts) 
should be hot dip galvanized or stainless steel. Install and tighten the PV module clamps to the mounting rails using the 
torque stated by the mounting hardware manufacturer.

Note: 

M8 bolt tightening torques must be within 16~20Nm and M6 bolt tightening torques must be within 8~12Nm  respectively, 
depending on bolt classes. For the bolt grade, the technical guidelines from the fastener suppliers should be followed. 

ers should prevail.

Side clamp

Bolt
Gasket

Nut
Gasket

Module

Frame

Racking

Middle clamp

Module

Frame
Gasket

Nut
Gasket

Module

Bolt

Frame

Racking
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clamp mounting on long frame

area Using bolts to secure the PV module on the bracket through the mounting holes at the back of PV module’ s frame. PV 

6.2.2 PV Module Installation Method: Bolts Mounting

Bolt
Washer

Bracket
Washer

Nut
Spring washer

Accessories

Bolt

Spring washer

Washer

Nuts

Bolt

Spring washer

Washer

Nuts

Model Model

M8

8

1.7mm and outside

diameters = 16mm

M8

M6

6

1.7mm and outside

M6

Accessories

clamp mounting on short frame

Mono glass PV modules can be installed using pressure clamps. 
Following are the installation diagram and corresponding loads. 
Here  stand for long side of module W stand for short side of 
module lack shadowing area stand for the installation area of 
the middle of clamp. istance and length are provided in mm  
pressure is provided in Pa.

Installation Range D

30mm Frame
Installation

Method Module Type Module Size
L*W(mm) Load

Clamp mounting
on long frame

4

4

Installation Range D

30mm Frame 33mm Frame
Installation

Method Module Type Module Size
L*W(mm) Load

Clamp mounting
on long frame

295≤ ≤3954

≤ ≤

≤ ≤w 4

≤ ≤≤ ≤w 4

≤ ≤w 4

Note: 
It is important to ensure the bolts do not fail due to deformation or corrosion during the overall load of the PV module. 

≥

345≤ ≤415

≤ ≤

≤ ≤

D

L

w

D

D D

D

DD

D

L

W

≤ ≤ 470420
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When PV modules are in series connection the string voltage is sum of eve  individual PV module in one string. When PV 
modules are in parallel connectio  the current is sum of the individual PV modules as shown in below. PV modules with 
different electric performance models cannot be connected in the same string.

7.1 Electrical performance

Electrical Installation07

Bolt Mounting – Transversal
     (the beam perpendicular to the long frame)    (the beam perpendicular to the short frame)

Note: 

Module Type
Load [Pa]

w

w

w

Module size
L*W*H (mm) 1100mm hole

+2

1400mm hole

+2

Parallel after series connection

Diode

Connector

Overcurrent protective device

Series connection

If the PV module is passed through b  a reverse current greater than the ma imum fuse current of the PV module  the PV 

V module string shall be protected with an over current protector as shown above.

The string voltage must not e ceed the ma imum voltage that the s tem can withstand or the ma imum input power of 
the inverter or other electrical devices installed in the s stem. To ensure this  the open circuit voltage of the arra  shall be 

Where:

N

Voc

Tmin

≥ N×Voc×[1+β T

number of modules connected in series

Mechanical installation

There are tolerances between the rated values of the electrical performance under STC and measured

When PV modules are in series connection the string voltage is sum of ever individual PV module in
modules are in parallel connectio  the current is sum of the individual PV modules as shown in bel
different electric performance models cannot be connected in the same string.

7.1 Electrical performance

Electrical Installation07Mono glass PV

Bolt Mounting – Transversal
     (the beam perpendicular to the long frame)    (the beam perpendicular to the short frame)

Note: 

Modul Model Module size
L*W*H (mm) 400mm hole 790mm hole 1100mm hole 1400mm hole

Load [Pa]

w

w

w

Parallel after series connection

Diode

Connector

Overcurrent protective device

Series connection

If the PV module is passed through b  a reverse current greater than the ma imum fuse current of t

V module string shall be protected with an over current protector as shown above.

The string voltage must not e ceed the ma imum voltage that the s stem can withstand or the ma
the inverter or other electrical devices installed in the s stem. To ensure this the open circuit voltage

Where:

N

Voc

Tmin

≥ N×Voc×[1+β T

number of modules connected in series

790mm hole
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17/18Mechanical installation/Electrical installation

PV module’ s unction bo ith the IP68 protective level and composed of connected cables and IP68 connectors. The PV 
module has a positive and a negative PV connector connected into the nction bo d a plug an l onnector 
connected at the other end. Using the positive connector of the PV module to connect the negative connector of the 

V module connects the two PV modules in series.

 

shall be used as PV connecting lines. The minimum bending radius of the cable is 43mm.

7.2 Cables and Connections

Take care to keep the connectors dr  and clean. Make sure that the connector nuts are tightened before making an  
connection o not connect while the connectors are wet or otherwise abnormal onnectors provide IP68 protection onl  
when the positive and negative poles are full ease connect modules as soon as possible after installation or take 
proper steps to prevent water vapor and dust from coming into the connector.

Make sure that all electrical connections are secure. Incorrect connection can result in electrical arcing and shocks.

7.3 Connector

Following is the recommended grounding method:

Unused PV module mounting holes on the frame 

There are φ4.2 mm grounding holes on surface C of the PV module frame. Use a separate grounding wire and 
accessories to connec V modules and connect the grounding wire to the ground. We 

We recommend to ing grounding bolts to 3~7 Nm 

and using 4mm2 copper wires as grounding wires.

PV modules are designed with an anodi d anticorrosive aluminum allo e as a rigid support. PV module frames must 
be grounded to ensure safe use and protect the PV module against lightning and electrostatic damage. Grounding must be 

frame surface.

Grounding08

grounding
hole

15/16Mechanical installation

 values. Including Isc  

ne string. When PV 
ow. PV modules with 

e PV module  the PV 

um input power of 
f th shall be 



The power output of PV modules is related to incident light intensit d can be reduced b  dust collection or other 

The cleaning fre enc  depends on the degree of dirt collection. PV modules installed at an ad uate tilt angle will allow 
rainwater to clean the PV

9.1 Cleaning

PV modules shall be inspected and maintained on a regu especia  within the warrant  period hich is an 
obligator  responsibil  of the use  damage or other visible abnormalities of the PV module shall be reported  

Maintenance of PV modules09

Components Sketch map

Connection bolt and notch

frame

Cable hole

Sliding
block Bolt

Nut

Trunking

Base

19/20Electrical installation/Grounding

Method A: High Pressure Water Cleaning

Water
alcohol

gloves paper

Method B: Wet Test Cleaning

If there is too much stain on the surface of the PV module it's 
recommended to carefull  use an insulat onge or 
other soft cleaning tool.

Ensure that an ushes or agitating tools are made of insulating material to minim e the risk of electric shock and that 

Method C: Robot cleaning

If the cleaning robot is used for d leanin the brush material uired to be soft plast  so that the glass surface and 
aluminum allo  frame of the PV module will not be scratched during and after cleaning. The weight of the cleaning robot 
should not be more than he PV module damage and power degradation caused mproper cleaning with the 

We recommend cleaning the glass surface of the PV module with a clear water netted sponge.  not clean PV modules 
V modules with a hair brush or other rough surface tools.

We recommend cleaning PV modules in the earl  morning or late afternoon or other periods of time when the light is weak 
and the PV
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Visually checks for visual defects on modules, such as:

9.2 Visual Checks of the PV Modules

Whether the PV module glass is broken,

Whether the backsheet of the PV module is damaged or otherwise abnormal,

Whether the junction box is damaged or the cable is broken,

Whether the PV module is shaded by foreign matter or shadows,

necessary,

Check whether the PV modules are well-grounded.

It is recommended to perform preventive examinations every six months, such as:

9.3 Checks of Connectors and Cables

Whether the connectors are properly sealed and the cables are properly fastened,

Whether the sealant of the junction box is cracked.

In order to request Technical Support:

9.4 AIKO Technical Support

Collect evidences of the issue as (a) photos and (b) measurements.

Be prepared to show the purchase invoice and module serial number.

Contact your Installer.


