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ATMOSPHERIC AND STRUCTURAL RESEARCH WITH SONDA/MODEL ROCKET

Abstract

1. Introduction The Polaris Sounding Rocket is a high-altitude research platform developed within the
scope of the TEKNOFEST Rocket Competition in Turkey. The project is designed to conduct engineering
research on structural stress analysis, acceleration measurements, and orbital mechanics studies.

2. Technical Specifications and Mission Overview The Polaris Rocket is designed to reach an altitude
of 12,000 feet (3,657 meters) with a cruise velocity of 290 m/s and a maximum speed of Mach 1. The
rocket has a diameter of 141 mm and a total mass of 25 kg.

As a payload, it carries a 4.2 kg Micro Atmospheric Measurement and Observation Satellite. This
micro-satellite is equipped with sensors to collect real-time atmospheric temperature, pressure, accelera-
tion, and gyro data, transmitting the data directly to the ground station. Post-launch data analysis will
be conducted, leading to the publication of a detailed research report.

3. Propulsion and Flight Dynamics The Polaris Rocket is powered by a 8,400 Ns thrust motor. During
the flight, the following engineering parameters will be measured and analyzed:

Acceleration measurements Structural stress analysis Velocity and axial data Flow dynamics The
collected data will be compared with initial design and test results to determine deviations. This approach
ensures that the design and manufacturing processes are optimized for maximum engineering efficiency.

4. Communication Systems and Additional Features The Polaris Rocket is equipped with three ad-
vanced communication systems:

Internal Communication System: Operates within a 32 km range without requiring satellite connectiv-
ity. Satellite-Based Communication: Utilizes GPS/GNSS/GLONASS networks for global positioning and
data transmission. GSM-Based Communication: Uses terrestrial cellular networks to transmit real-time
rocket data via SMS to mobile devices. Additionally, the Polaris Rocket features:

720-pixel real-time video transmission. Metaverse integration for virtual simulation environments.
Advanced telemetry including acceleration, gyro, temperature, and pressure measurements. 5. Team
Structure and Collaboration Our project team consists of 15 engineers from various engineering disciplines,
working together in an interdisciplinary and integrated approach to ensure mission success.



