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COPYRIGHT NOTICE

The information in this document is subject to change without prior notice
to improve reliability, design, and function and does not represent a
commitment on the part of the manufacturer.

In no event will the manufacturer be liable for direct, indirect, special,
incidental, or consequential damage arising out of the use or inability to
use the product or documentation, even if advised of the possibility of such
damages.

This document contains proprietary information protected by copyright.
All rights are reserved. No part of this manual may be reproduced by any
mechanical, electronic, or other means in any form without prior written
permission of the manufacturer.

TRADEMARKS

All registered trademarks and product names mentioned herein are used
for identification purposes only and may be trademarks and/or registered
trademarks of their respective owners.

AMl is a trademark of American Megatrends Inc.

Intel & Atom are trademarks of Intel Corporation

IBM, PC/AT, PS/2&VGA are trademarks of International Business Machines
Corporation Microsoft Windows is a trademark of Microsoft Corp. RTL is
the trademark of Realtek Semiconductor Co., Ltd.

DECLARATION OF CONFORMITY

This restriction is subject to protect the operational process of the
system in the business environment, which will produce, use, and
transmit radiofrequency energy. Harmful interference to radio
communication could result if instructions to the correct installation and
usage were not applied. The interference prevention cannot be
guaranteed even with proper installation according to the manual. If the
device causes a bad effect on the radio / TV signal. The user could
preclude that by turning the device on/off.

When this device produces some harmful interference, the user can use
the following measure to solve the interference problem:

1-Setting the receiving antenna’s direction or location to increase the
distance between this device and receiver.

2-Plug in the device’s power connector into different circuits of the
power outlet with the receiver.

3-If any technical support is needed, the dealer or experienced radio/TV
technical personnel must be informed.

TECHNICAL SUPPORT AND SERVICE

Visit Pmm-usa.us to browse FAQs and get further details.

User should collect the following information before submitting

technical support and service requests:

- Product name, model and serial number.

- Installed software (operating system, OS version, installed applications
and so on).

- Full description of the problem

-Detailed information about every error.

SAFETY INSTRUCTIONS

. Only trained and qualified personnel can install, operate, or
maintain the device.

. Before starting the installation, all safety precautions must be

read, and warning labels affixed to the device must be observed.
Doing so protects the device from damage and ensures your

safety.

° Safety precautions provided in this document may not cover all
safety aspects, note to always remain mindful of safety.

. PMM is not liable for any consequence that results from violation

of regulations pertaining to safe operations or safety codes
pertaining to design, production, and equipment usage.

° DO NOT use liquids or decontamination spray to clean the device
surface and assure that it is totally disconnected while cleaning.

° Take all measures to prevent device drop before or during
installation.

° Prior to connecting the device to power source, ensure the
source and device voltage and power are 100% matched.

. Keep the cables in a suitable covered place.

° If the device is not used for a long time, shut off the power to
avoid the damages by transient overvoltage.

° DO NOT allow any liquid flow into the device; to avoid fire or
short circuit.

° The recommended storage temperature range should NOT be

less than 30°C OR higher than 85°C.

A Warning:

. Read the power source and device inlet carefully.

. Handle device with both hands.

. Clean and maintain the device using recommended, safe and
suitable methods.

A Caution:

If any unauthorized changes of settings or repairs are done without
PMM approval; then user’s rights of controlling this device will be
canceled.
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1. INTRODUCTION

This Document is a fully descriptive operational manual for ISRAR Sun Calculation application.
Providing the operator with the needed information in terms of instructions and screen layout allowing
for easy use.

1.1 DESCRIPTION

Tracker-mounted photovoltaic and solar thermal installations' efficiency and profitability greatly
depend on how precisely the receiving units are directed at the sun; as a result, tracking control
intelligence is essential to maximizing energy and profit return.

ISRAR Sun Calculations calculates the sun's position throughout the day, as the azimuth angle
and the elevation angle at solar noon are the two key angles which are used to orient photovoltaic
modules. Both the elevation angle and the azimuth angle must be calculated throughout the day.

2. USER INTERFACE

e Insert the input of the photovoltaic plant:
1. Geographic coordination: longitude and latitude.
2. The date (by default it shows the current time) or the user can choose a specific time.
3. Time zone.
4. Yaw.

e The back tracking (optional): which aims to minimize PV panel-on-panel shading, thus avoiding
production losses. When a tracker, or a linked tracker row, is used near another, it shades the
adjacent tracker during early morning and late afternoon hours.

1. Set the tracker width.
2. Set post-post.

¥ |SRAR PV Single Tracker Calc v1.1 - m] X
InPuts
Longitude [36.0276305 Date [2022-10-02 15:20:19 @~ | Now |
Latitude [31.5320459 TimeZone |3 | Yaw [0 |
Back Tracking (Optional): Load
TackerWidth [4 | Post-Post
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Hour Angle
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Backtracking Angle
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(e.g. 0% is N-S; 10° has a slight NNW-SSE orientation)
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il www.Pmm-usa.us
Power Meter Monitor Page 4 of 6




e Click on “Calculate”.
e The calculated results will be displayed in the “NREL Results” and “Calculated Results” section as
shown below.

#® |SRAR PV Single Tracker Calc v1.1 — O
InPuts lil
3 = Calculate
Longitude (360276305 Date 2022-10-02 15:22:29 @ | Now | e,
Latitude [31.5320459 TimeZone |3 Yaw |0 | save |
Back Tracking (Optional): l toad ‘
NREL Results Calculated Results
Elevation = 35.31734975508606 Equation of time = 11.484439931837855
Zenith = 54.68265024491394 Local Standard Time Meridian = 45

Azimuth = 238.4475059044579

NREL TrueAngle = 50.25956868034365 Time Correction Factor = -24.405038068162142 minutes.

Local Solar Time = 10/2/2022 2:58:01 PM
Hour Angle = 44.50416666666667
Declination = -4.611979265659362
Elevation = 34.3241808648993

Zenith = 55.6758191351007

Azimuth = 237.7810046844113

True Angle = 51.0949498613203
BackTracker Angle = -38.89408869905982

Extras
Sunrise = 06:35:45
-Tracker yaw angles are positive east Sunset = 18:13:03
(e.g. 0% is N-S; 10 has a slight NNW-SSE orientation) Number of days = 275
Engciiackersystemiiiiio ) Days Factor (B) = 3.3395560262817527

The calculated results:
Definition

is the angular height of the sun in the sky measured from the horizontal. The
elevation is 0° at sunrise and 90° when the sun is directly overhead.

The zenith angle is the angle between the sun and the vertical. The zenith angle is
Zenith Angle similar to the elevation angle but it is measured from the vertical rather than from
the horizontal, thus making the zenith angle = 90° - elevation.

: The azimuth angle is the compass direction from which the sunlight is coming. At
Azimuth Angle SR noon, the sun is always directly south in the northern hemisphere and directly
north in the southern hemisphere.

' Up o =Elevation Angle
6, A Bz = Zenith Angle
84 = Azimuth Angle

- - P North
Oa
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Definition Equation

The equation of time (EoT) (in minutes) EoT=9.87 sin (2B) — 7.53 cos (B) — 1.5 sin
is an empirical equation that corrects for (B)

_ the eccentricity of the Earth's orbit and Where: B= 360 (d-81)

Time the Earth's axial tilt. 365

Equation of

d: is the number of days since the start of
the year
The Local Standard Time Meridian
R B el (LSTM) is a reference meridian used for
TVl 2 particular time zone and is similar to LSTM= 15°. ATemr
the Prime Meridian, which is used for
Greenwich Mean Time.
The net Time Correction Factor (in
minutes) accounts for the variation of
the Local Solar Time (LST) within a given
time zone due to the longitude TC= 4(longitude-LSTM) + EoT
variations within the time zone and also
incorporates the EoT above.

Time
Correction
Factor

The Local Solar Time (LST) can be found

by using the previous two corrections to LST= LT+ TC

adjust the local time (LT). 60

Local Solar

Time
The Hour Angle converts the local solar
time (LST) into the number of degrees
which the sun moves across the sky. By
definition, the Hour Angle is 0° at solar
noon. Since the Earth rotates 15° per
hour, each hour away from solar noon
corresponds to an angular motion of the
sun in the sky of 15°. In the morning the
hour angle is negative, in the afternoon

Hour Angle
the hour angle is positive.

inati 360
- a=sin™ (sind sing + cosd cos® (HRA))

The time of sunrise according to the
plant location.
The time of sunset according to the
plant location.
Number of The number of the day in the year.
days

Days Factor (B) ; = % (d-81)

HRA= 15° (LST-12)
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