https://iransolarwind.com 3 :_:_“’] 3, ’Ta, CF s 6
. . Rahavard Ara Niroo CO.
https://araniroo.ir ! e

Ara Niroo Technical Proposal for Mounting Structure, MWp Plant
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Module Layout Portrait 60 cell framed modules

Fixed Tilt Angle 27 degrees

Poles Hot dipped galvanized steel piles

Purlins Galvanized Steel

Purlin Connections Universal purlin-to-girder connection, Pre-assembled Clamps

Project specific structural calculations based on:
Euro-code EN 1990 to 1999
Structural Design and ASCE 7-10/IBC 2015
Reliability Standards ICC-ES AC428
JIS C 8955
Iranian National Building Code
- Providing comprehensive and optimized turnkey customized
solutions for the whole set of poles and racking parts according
to project conditions
- Static finite element analysis

Design Calculations

Wind speed Optimized design based on wind speed of 100 km/h
Snow load Optimized design based on snow loads of 70 kg/m?2
Installation Fast and easy installation. Easy to install module clamps

Warranty 10 years structure warranty
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System Overview

Elements

Poles 100
C-shape Cold Formed Piles

Hot dip galvanized steel

S355JR (ST52) high tensile material

A
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Girders
C-shape Cold Formed Girders
Galvanized steel ‘ \

Purlins

Improved Trapezoidal Purlins, Galvanized steel

2.5mm thickness for middle purlins, and 2mm for up and
bottom ones
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» Highly resistant to high wind speed and heavy snow e
forces

» Highly compatible with long spans -

» Customized optimum design based on the required ' e T | ¥
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Easy installation on girders using universal - QJ
connections i
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Fastening and Connections

Fixation of Girders and Poles

Compatible C-shape girders are fixed to
the piles via the illustrated mechanism.

e Two/four screw connection for
ensuring higher reliability against
symmetrical and unsymmetrical
loadings

e Mechanism for compensation of pile
height ramming error

Re-designed Purlin Connector

Re-designed purlin connector advantages:

e The side oblong facilitates exact
alignment of module hole to hole
distances

e Easy laying and quick installation of
adjacent purlin on the half-assembled
connector

e The gap between adjacent purlins
provides error-tolerance for purlin
length errors.

Connection of Purlins and Girders

A universal connection mechanism is used
which is utilized to compensate the pole
distance errors caused by wrong ramming
positions. A preassembled small clip easily
fastens the purlins to girders. The jagged
clip and the embedded lip on the purlins
help easily adjust the purlin on the girders.
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Purlin clamps as a measuring tool

Purlin clamps are manufactured with exact dimensions for:

e As a measuring method to adjust 90° angle between
purlin and girders, by removing the gap between clamp
edge and purlin

¢ Eliminating unnecessary time-consuming measurements
upon installation of purlin

e Accelerating the whole installation

Installation Sensitivity and Error Tolerance
Unparalleled robustness against inevitable pile ramming errors:

e Special hole design on the girders provides high error
tolerance level against pile location error along North-South

e Universal purlin clamps facilitates high tolerance for the very
common pile location error along East-West direction

e Special hole design created to connect the pole to the girder,
which facilitates pole height error compensation, which may
result from the inaccurate ramming or uneven terrain

Special Installation Apparatus

An installation apparatus is crafted in order to increase the
installation speed and accuracy:

. Precise adjustment of vertical purlin spacing
. Axis to axis hole alignment of adjacent purlins
o Horizontal purlin spacing adjustment in order to

compensate the purlin length errors and provide precise
module hole to hole distance on adjacent purlins

Harizontal purlin spacing

adjustment

Axis to anis hole alignment o
adjacent purfing
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Confronting the Wind Edge Effect

According to the performed computational fluid dynamic (CFD) simulations,
the first rows of structures confronting the wind directions are exposed to much
higher wind pressure values than for the inner structure rows. This effect is
considered in our proposal by providing stronger structures for the involved
tables.

Considering the Meteoblue statistics for Western Azerbaijan, the average
wind rose map is as follows. The figure indicates that the major high wind
direction for is almost around SSW and SW. However, all wind directions are
considered.

WHW

JIS C 8955 standards, in order to provide a
solution to confront the mentioned effect,
the first rows of tables confronting the wind
load in both direction must be provided
with more number of piles. An example for
pile layout is presented in the following in
which 4 sides of the plant are concerned.
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