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Introduction to the KL SAT Project

In a pioneering leap for student-driven space exploration, KL University
proudly presents the KLSAT Mission—a project that embodies
innovation, determination, and scientific excellence. Breaking away
from traditional methods of satellite deployment, which often involve
costly rocket launches, the KLSAT Mission utilizes high-altitude
balloons to gather critical atmospheric data. This approach, not only
cost-effective but also more sustainable, marks a significant
advancement in how we study our planet's atmosphere. The mission
focuses on key parameters like pressure, humidity, methane, and
ozone concentrations at an impressive altitude of 28 kilometers, using
a payload designed and developed by the students themselves.

Under the expert mentorship of Dr. Sarat Kumar and Dr. Kavya, the
students have transformed theoretical knowledge into practical
application, crafting a satellite equipped with sophisticated sensors
and a custom-built battery management system. The KLAP
Transceiver, alongside commercially = available tracking
technologies, ensures precise data collection and transmission,
underscoring the technical ingenuity of the team. As the KLSAT
Mission continues to-gather valuable insights, it not only highlights
the university's commitment to cutting-edge research but also sets
a new standard for student-led initiatives in space science. This
project is more than a scientific endeavor—it's a testament to the
power of education, collaboration, and innovation in shaping the
future of space exploration.
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| Meet Our Team

DR.KOTAMRAJU SARAT KUMAR

PROFESSOR AND DIRECTOR (R & D, PR) AT KLU (ECE) &
KLSAT CHIEF OF OPERATIONS AND MISSION DIRECTOR

The KLSAT project stands as a milestone in our university’s journey toward
innovation and research excellence. It is a proud moment to witness our
students and faculty come together with such dedication, transforming an
ambitious vision into a remarkable reality. Over the past seven years, we
have nurtured this dream, and today, we see it come to fruition. This
mission not only demonstrates our technical capabilities but also
embodies the spirit of exploration and collaboration that defines our
institution. | am confident that KLSAT will inspire future generations to push
the boundaries of knowledge and continue our legacy of pioneering
advancements in space technology

DR.K.CH.SRI KAVYA

PROFESSOR AND DIRECTOR (AR) AT KLU (ECE) &
KLSAT CHIEF TECHNOLOGY OFFICER

The KLSAT project represents the pinnacle of our collective technical
expertise and creative ingenuity. It has been a privilege to guide and
mentor our talented students through the challenges and triumphs of this
mission. KLSAT is more than just a satellite; it is a symbol of our
commitment to advancing knowledge and fostering innovation. The journey
has been challenging, but seeing the passion and perseverance of our
team-has been truly inspiring. | am confident that the success of KLSAT will
pave the way for future technological breakthroughs and reinforce our
university’s position as a leader in research and development.

KOLACHALAM SAI CHARAN
PROJECT LEAD(ECE)

As the student team leader of the KL Satellite project, | am honored to lead a
group where teamwork is at the heart of our journey. Together, we have
navigated challenges, learned from our mistakes, and celebrated our
successes, each team member playing a crucial role in our mission's
achievements. Our aim isn't just to reach new heights but to also cherish the
bonds we've formed and the invaluable lessons we've learned. This spirit of
collaboration defines our project, and | am proud to be part of such an
exceptional team as we continue to look ahead to the future of the KL
CubeSatellite project.

PUVVADA ADITHYA

MAIN MODULE (ECE)

| am thrilled to share that | have been a key member of the KL Satellite
project, where | was responsible for the main module of the CubeSat. My
role involved the critical task of sensor integration, which is essential for
monitoring atmospheric conditions during flight. Additionally, | played a
significant part in the assembly of the CubeSat, a process that presented
numerous challenges. Each testing phase introduced new issues whether
in payload, telemetry, or power sources that we successfully resolved.
This experience provided me with invaluable hands-on expertise in both

hardware and software sucessful.
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VELISALA PRUDHVI GOPAL .'
MAIN MODULE (ECE)

In the KL Satellite project, | played a pivotal role within the
main module team. My responsibilities included the assembly
of the satellite's core components, such as the CubeSat
structure, its equipment, power source, payload, and
telemetry systems. Additionally, | led the testing phase and
conducted final inspections to ensure that all systems were in
optimal working condition before the satellite was cleared for
its mission.

KORIVI AKHIL
MAIN MODULE (ECE)

In the KL SAT 1 project, | am a member of the Main Module Team, where |
conducted research to select various components critical to the
module's success. My expertise includes designing antennas for VHF and
UHF frequencies and contributing to the assembly and testing of
components on the PCB, particularly in the power, payload, and
telemetry stages. | have also been actively involved in testing various
sensors. Additionally, | played a key role in the Communication and
Telemetry Handling Team, where | assisted in decoding telemetry data
using Ground Station software.

DAMAVARAPU DEVA HARSHA
MAIN MODULE (ECE)

| played. an.integral role in the KL Satellite project, where | made
significant contributions to the main module team. My responsibilities
included testing modules for the payload board, conducting thorough
tests on various GPS modules and battery boards to ensure their smooth
and efficient operation, and assembling and testing antennas designed
for different frequencies. Additionally, | was involved in the testing of the
final stage of the satellite module.

AMBATI.BALA TULASI
MAIN MODULE (ECE)

In the KL Satellite project, | played a pivotal role as a member of the main
module team, contributing to the intricate process of satellite
development. This journey has been an exciting blend of innovation,
collaboration, and the pursuit of knowledge beyond our terrestrial
boundaries. My responsibilities focused on integrating the various
components within the main module and assessing the satellite's overall
functionality. My expertise lies in the reception of data packets through
specialized software, where | handled the critical task of decoding these
packets into a format suitable for transmission to the ground station.

M.THANMAYA VISHUNU PHANI
MAIN MODULE (ECE)

| led the development and integration of the payload module and played
a key role in designing the satellite's power system. | was actively
involved in field activities, managing testing equipment, conducting
experiments, and meticulously recording data. Additionally, |
spearheaded the logistical preparations for the satellite's launch day.
This experience deepened my understanding of satellite technology and
honed my skills in this innovative field, crucial for future space
exploration. page-no: 4




CH.HEMANTH NAG
COMMUNICATION AND TELEMETRY HANDLING (ECE)

| played a crucial role in the Communication and Telemetr
Handling Team of the KL Satellite project, ensuring smooth
communication between the satellite and ground stations. She
decoded telemetry data, integrated it with maps for real-time
tracking, and transmitted this data to an internet server. Looking
ahead, she is eager to set up a ground station to maintain
strong communication with the KL satellite.

M.SREENIJA

PAYLOAD AND PCB DESIGN(ECE)

M. Sreenija was instrumental in the KL Satellite project, focusing on
PCB design and generating Gerber files. She developed expertise in
reverse engineering Gerber files and created footprints for the sensors
used in the payload. Her dedication and analytical skills were crucial to
the project's success.

KUKATLAPALLI PAVANI
MAIN MODULE (ECE)

In my role within the satellite project, | managed a range of
responsibilities with a focus on the satellite's main module. | led the
development and integration of the payload module, which featured
essential sensors for data collection and analysis. Additionally, | played
a key.rolegin designing and implementing the power system to ensure
thel satellite's reliable operation. My involvement also included active
participation "in field-activities, where | conducted thorough testing
procedures towalidate the satellite's functionality and performance.

VENIGANDLA BHARGAVI
COMMUNICATION AND TELEMETRY HANDLING(ECE)

In the KL Satellite Project, | made substantial contributions to antenna
design using specialized software tools to accurately predict gain and
radiation patterns. | also worked on ground station communication and
telemetry to effectively receive data. My role included optimizing the
performance of these critical components and exploring path
prediction for balloon satellites, gaining insights into their complex
dynamics. Additionally, | focused on meticulously selecting essential
components for the balloon satellite.

NUNE.SUSHMA

COMMUNICATION AND TELEMETRY HANDLING(ECE)

During my involvement in the KL SAT project, | played a key role in the
communication and telemetry team, focusing on coding for the KL-
APRS module. Additionally, | was responsible for generating critical
launch predictions, including path projections, weather assessments,
and calculations for balloon specifications. | am deeply grateful for the
opportunity to contribute to this prestigious project.

page-no:5



VARUN REEDY. VANGA

WEB DESIGING (ECE)

Successfully launching our mini satellite has been a tremendous
achievement. As a web designer, | created the live dashboard
and data interface, blending technology and design to
showcase real-time data. This experience has been both
professionally rewarding and personally inspiring, deepening
my passion for space technology.

SREEJA GADELA

PAYLOAD AND PCB DESIGN(ECE)

lIn the KL Satellite Project, | converted Gerber files into practical PCB
designs, ensuring seamless electronic integration with precise attention
to detail. | also contributed to antenna design and gained insights into
satellite technology. Additionally, | acquired knowledge in ground
station tracking and path prediction.

SIRAJ
PAYLOAD AND PCB DESIGN(ECE)

As a key member of the KL SAT project, | designed and decoded the KL
APRS system, integrating it with mapping tools for accurate satellite
tracking. | also established the ground station for signal reception and
developed footprints, schematics, and Gerber files for the satellite's PCB
design;sehsuring all quality standards were met.

VINITHA ' ARAMASA
PAYLOAD AND PCB DESIGN (ECE)

My name is Vinitha Aramasa, and | am currently in my third year of the
Electronics and Communication Engineering program at KL
University. | am honored to be a part of the KL SAT project, where |
have had the opportunity to expand my knowledge across various
technical domains. My contributions include gaining a deep
understanding of PCB design principles, mastering the software tools
used, and acquiring hands-on experience in file conversion and the
intricacies of PCB layouts.

P.SIDDHI CHANDRIKA

MAIN MODULE (ECE)

As a 2nd-year student, joining the KLSAT project allowed me to work on
various modules from start to finish, learning from my seniors and
contributing to a groundbreaking mission. This experience has been both
challenging and rewarding, inspiring me to push my boundaries and dream

bigger.

B.DEVI HARSHITHA
COMMUNICATION AND TELEMETRY HANDLING (ECE)

In the KL Satellite project, | started on the Communication and Telemetry
Handling Team, developing the APRS module and setting up the ground
station for monitoring communication. Later, | transitioned to the CubeSat
Module Team, assembling the main board, battery board, and other
components into a layered stack.

page-no: 6



SHAIK ROUF
COMMUNICATION AND TELEMETRY HANDLING(ECE)
| was responsible for assessing and assembling antennas for

the ground station, ensuring optimal reception across
140MHz to 440MHz frequencies. | actively participated in
fieldwork, setting up ground stations, and overseeing all
logistical preparations for the satellite's launch day.

J S S PRAKASH
MAIN MODULE (ECE)
| am part of the Main Module Team for KLSAT-1, where | contributed to

assembling subsystems into a single cube and integrating sensors. | have
expertise in monitoring and tracking KLSAT-1 during its operation using
telemetry. Additionally, | researched and identified a reliable knot for
securing the high-altitude balloon and module, and | am well-versed in
telemetry and monitoring software.

SURYA TEJA DIRISALA
COMMUNICATION AND TELEMETRY HANDLING(ECE)
| was responsible for assembling and ensuring the proper functioning of

antennas for effective satellite communication. Additionally, | played a
key role in data reception at ground stations, testing sensors and
modules to verify their compliance with specifications. | also contributed
to _consolidating - requirements - and checklists, ensuring thorough
preparation for the CubeSat launch.

DADANI KARTHIK KUMAR REDDY

COMMUNICATION AND TELEMETRY HANDLING(ECE)

| played a pivotal role in the Communication and Telemetry Handling team
of the KL Satellite project, contributing to the KLAP module by decoding
telemetry data, integrating it with mapping systems for satellite tracking,
and sharing this data. | also designed and assembled antennas for the
ground station, tested payload sensors, and prepared for launch day to
ensure robust communication with the KL Satellite.

SUNKESULA VIJAY KUMAR
COMMUNICATION AND TELEMETRY HANDLING (ECE)

Despite joining the KLSAT project later, | quickly immersed myself in the
systems, focusing on communication and retrieval. This experience has
been invaluable, allowing me to contribute meaningfully and enhance my
skills through collaborative problem-solving. I'm grateful for the
opportunity to be part of such a rewarding and impactful project.

YALLA SAI TEJA
DESIGN AND 3D PRINTING(MECH)
As a Design and 3D Printing Specialist for the balloon satellite project, |

design and manufacture the satellite's structural components, including
the balloon's framework and payload housing, using precise CAD models
and 3D printing techniques. | also oversee the assembly, integration, and
testing of these parts, ensuring they are lightweight, durable, and
seamlessly integrated into the satellite’s overall design.
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Conceptualization &*

Planning

Conceptualization

o« The KLSAT mission was born out of a vision to explore atmospheric phenomena
in a more innovative and cost-effective way. Rather than relying on conventional
rocket launches, the team at KL University conceptualized a mission that would
utilize a helium-filled balloon to carry a CubeSat into the stratosphere. This novel
approach allowed for a more flexible and environmentally friendly method of
deploying the satellite. The idea was to create a compact 1U CubeSat,
measuring just 10x10x10 cm, equipped with sensors capable of measuring
critical atmospheric parameters such as pressure, humidity, methane
concentration, and ozone levels. This unconventional approach not only
challenged the status quo but also provided an opportunity for students to
engage in cutting-edge research and development.

e [he conceptual phase also involved extensive research and brainstorming to
ensure the feasibility of the mission. The team had to consider various factors,
such as the weight and size constraints of the CubeSat, the types of sensors
required to collect accurate data, and the potential challenges of transmitting
this data back to Earth. Moreover, they had to envision a system that could
withstand the harsh conditions of the upper atmosphere, including extreme
temperatures and low pressure.

Planning

e The planning phase of the KLSAT mission was marked by meticulous attention to
detail, as the team translated their conceptual ideas into actionable steps. A
major focus was on the design and integration of the CubeSat's components,
ensuring that each part was optimized for the mission's objectives. The team
selected sensors that could accurately measure the atmospheric parameters of
interest while maintaining the CubeSat's compact and lightweight design.
Additionally, they developed a robust telemetry system capable of transmitting
data in real-time, as well as a ground station network to receive and analyze this
data. Battery management was another critical aspect, with careful planning to
ensure the CubeSat had sufficient power to operate throughout the mission.

page-no:8
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Design & Development

The KL SAT-1 project stands as a beacon of innovation in satellite technology,
meticulously designed to advance our understanding of atmospheric phenomena.
This state-of-the-art satellite integrates cutting-edge telemetry systems, including
Light APRS and Space SAT modules, ensuring seamless real-time communication
with ground stations. The On-Board Computer layer, powered by the Sparkfun
RedBoard and equipped with a sophisticated suite of sensors, delivers
comprehensive environmental monitoring, capturing critical data on pressure,
temperature, and gas concentrations. Supported by a robust Battery Management
System, KL SAT-1 exemplifies engineering excellence, pushing the boundaries of
scientific exploration and setting a new standard in atmospheric data collection.

page-no:9
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| INTEGRATION PHASE

Bl GPS Map Camera

® = Vaddeswaram, Andhra Pradesh, India
: CJRF+932, K L UNIVERSITY, Vaddeswaram, Andhra

The integration phase of the KL SAT-1 project was a critical juncture where
meticulous engineering and innovative design converged to ensure the satellite's
seamless operation. During this phase, various components, including the payload,
tracking and telemetry systems, and battery management, were meticulously
assembled into a compact 1U CubeSat module. Each sensor, from the BMP180
pressure sensor to the MQ-9 and MQ-131 gas sensors, was carefully integrated
and rigorously tested to ensure accurate data collection and reliable performance.
The Raspberry Pi, serving as the onboard computer, was seamlessly connected
with the sensors and the SD card module to facilitate real-time data processing
and storage. This integration also included the assembly of the ground station
network, which comprised stationary and remotely operated stations equipped
with Yagi antennas for robust communication. The successful integration of these
components, along with the custom-developed software for telemetry and data
visualization, was essential in transforming the KL SAT-1 from a conceptual design
into a fully operational satellite capable of achieving its mission objectives.

n y, 4 page-no: 10



RIGPROUS TESTING
PHASES

14.087.200 =

The testing phase of the KLSAT mission was an essential step in ensuring the reliability and
functionality of the entire system before the actual launch. During this phase, the team
rigorously tested each component of the ground station setup, as well as the telemetry
and tracking systems. The ground stations, including the three stationary and one mobile
unit, were thoroughly evaluated to ensure they could maintain continuous communication
with the KLSAT module under varying conditions. The antennas, both custom-built and
commercially sourced Yagi types, were tested across different frequencies to confirm their
ability to accurately track and receive signals from the module, even at high altitudes.
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In addition to hardware testing, the software systems used for telemeAtry and tracking were
also put through extensive trials. The LoRa module for telemetry and the APRS transmitter
for tracking were tested to ensure they could reliably transmit and receive data between
the KLSAT module and the ground stations. The Dire Wolf software was used to decode
the APRS signals during these tests, allowing the team to verify the accuracy of the data
being received. The custom UX/Ul design for live data visualization was also tested to
ensure that mission data could be displayed in real-time without any errors or delays. This
comprehensive testing phase was crucial in identifying and resolving potential issues,
ensuri&g that the KLSAT mission would proceed smoothly and successfully.
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FINAL PREPARATIONS

The final preparations for the KLSAT mission were a testament to precision
and meticulous planning, as the team ensured every detail was addressed
for a flawless launch. Comprehensive system checks were conducted on the
CubeSat, ground stations, and integrated software, with the battery
management system fully charged and all sensors finely calibrated for
optimal data accuracy. Antennas were strategically placed to ensure
maximum signal reception, and line-of-sight alignment between the CubeSat
and ground stations was meticulously verified to avoid any communication
loss. Environmental factors were also rigorously analyzed, with weather
predictions carefully monitored and cross-referenced, leading to the
selection of the optimal launch window on September 27, 2023, between
6:00 and 6:20 AM IST. This thorough attention to detail ensured the KLSAT
mission was primed for success.

£
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THE LAUNCH EVENT

The KLSAT module was meticulously designed to integrate three key systems: the
avionics system, the tracking and telemetry system, and the battery management
system. A standout feature of this module is the SIM-based live transmission camera,
capable of streaming real-time video within the range of a signal tower. This live feed is
processed on a cloud platform and accessed via mobile devices using open-source
software. For situations where the camera is out of signal range, the video is securely
stored on a micro-SD card. The team developed a precise 3D model to house all
components in a compact 10 x 10 x 10 cm CubeSat, ensuring efficient organization and
durability in the challenging conditions of near-space.

n y 4 page-no : 15



In preparation for the mission, the CubeSat underwent rigorous testing to confirm its
readiness. The 3D-designed cube featured engraved fan-in and fan-out connections, all
scrutinized to ensure flawless operation. The camera module, housed in a protective
storiform box with a dedicated 5V power supply, was thoroughly tested, yielding
positive results that confirmed its operational status. Final preparations included an
overnight charging of the CubeSat’s battery to ensure peak performance. On September
27th, 2023, at precisely 06:1/ AM, the module was launched via a helium-filled latex
balloon. The team's meticulous calculations for the helium volume ensured the balloon
could carry the CubeSat to its target altitude, marking the successful culmination of the
project's extensive planning and development. page-no: 16
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o
POST LAUNCH OPERATIONS

Participants had the opportunity to explore the intricacies of satellite telemetry,
data transmission protocols, and the real-time analysis of atmospheric
parameters captured during the mission. The discussions also covered the
satellite's power management strategies, the effectiveness of its on-board
sensors, and the performance of the ground station network in maintaining
continuous communication with the satellite. Furthermore, the workshop
encouraged brainstorming sessions on future applications of the technologies
used in KL SAT-1, inspiring new ideas for upcoming satellite missions and
advanced atmospheric research projects. This event underscored KL
University's commitment to pushing the frontiers of space technology and
OKL Aanhancing the educational experience through hands-on, real-world projectgage-no:18
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KLU launches
miniature
satellite

The Hindu Bureau
YIIAYAWALDA

K.L. Deemed To Be Univer-
sity recently announced
the launch of its first satel-
lite, KLSAT, from iis Green
Fields Ccamps in
Vijayawada.

The minizture satellire,
IV CuhseSar equipped with
armaspheric SENS00E
reached an alttude of 28
kilometres (92,000 feet),
gathering dara for research
purposes, a release from
the management said.
During the landing pro-
cess, it deployed its para-
chute o control the sated-
lites velocity, and landed
within approximately 80-
kilometer radius.

The KLSAT project i an
endeavour aimed ar ad-
vancing the understanding
of ammospheric measure-
mient technodogy in a spec-
ific area, the release sabd.

Valuahle insights
Lauding the KLSAT team
and the university com-
munity, university presi-
dent Konemu Satyanaraya-
na said: “ELSAT will
provide us with invaluable
inzights about the ar-
miosphere. This mission re-
presents the beginning of a
new era for our university
and a brighter future for
scientific research. ~ Profes-
sor K. Sarat Kumar served
a5 the KLSAT Mission IN-
recior and Chief of Opera-
tions, while professor K.
Ch. 5ri Kavya served as the
Chief Technobogy Officer.

Twenty-two B.Tech su-
denis from Electronées and
Communication and Me-
chanical Engineering de-
parnments dedicated six
months o software ood-
ing, hardware integration,
assembly, testing, and the
final module nto building
the savellie.
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REFLECTIONS AND FUTURE
PROSECTS

Building on the success of our initial missions, the KLSAT series is set to reach new
heights with KLSAT 2 and KLSAT 3. These upcoming missions will feature extended
lifespans and advanced sensors, furthering our capability to explore and understand
atmospheric phenomena. With a bold vision of achieving orbital launches and
targeting altitudes above 100 km, we are committed to pushing the boundaries of
atmospheric and space research.

Aligned with the Make in India and Atmanirbhar Bharat initiatives, these missions will
leverage indigenous technology and products, showcasing our dedication to self-
reliance and innovation. Our navigation system, incorporating NaviC GPS, will ensure
precise tracking and data collection, enhancing the accuracy of our findings. By
investing in cutting-edge research and providing students with hands-on experience,
we are shaping the future leaders in scientific research and space technology, thus
broadening our horizons and solidifying our commitment to advancing space
exploration.
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Dr K Sarat kumar

Migsicn Director and Chisf of aparations, KLSAT
Professcs snd Director (RAD and DO)

Dr K Ch Sri Kavya

Chief Technology Officer KLSAT, Professor and Director (afR)
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KL UNIVERSITY PROUDLY LAUNCHES
ITS FIRST SATELLITE

27"SEPTEMBER 2023 }

Heartfelt thanks to the Management of KLEF
Dr. K Sarat kumar

ALL SET TO LAUNCH FIRST 27" Sep 2023
Launching Time

KL SATELLITE inching Time

September 27, 2023 at 06:00 Hrs (I5T)
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