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1. Introduction and Objective
The primary objective of this experiment is to evaluate the thrust-to-weight ratio and thermal efficiency of a novel composite propeller design under controlled atmospheric conditions. As an Aerospace Engineer, the researcher must ensure that the data collected is robust enough to support flight certification processes within the Turkish Civil Aviation Authority (SHGM) framework.
Istanbul serves as a critical hub for aerospace innovation in the region. This protocol accounts for the specific humidity levels and temperature fluctuations typical of the Marmara region, ensuring that the experimental data reflects realistic operational scenarios for aircraft deployed in Turkey Istanbul and surrounding areas.
2. Scope and Applicability
This Experiment Protocol applies to all personnel involved in the testing phase at the designated facility in Istanbul. It covers:
· Preparation of the UAV propulsion model.
· Calibration of wind tunnel instrumentation.
· Execution of aerodynamic load tests.
· Data acquisition and preliminary analysis.
· Safety and emergency procedures specific to the Istanbul facility.
The protocol is mandatory for all Aerospace Engineer staff and graduate researchers participating in the project. Deviations from this protocol require written approval from the Chief Engineer.
3. Equipment and Materials
The following equipment must be verified and calibrated prior to the commencement of the experiment:
	Item
	Specification
	Location/Source

	Subsonic Wind Tunnel
	Max velocity: 80 m/s
	ITU Aeronautics Dept, Istanbul

	Force Balance System
	6-component, strain-gauge based
	Calibrated per ISO 17025

	Propeller Model
	Carbon-fiber composite, 1:1 scale
	Manufactured in Istanbul

	Data Acquisition Unit
	High-speed sampling (10kHz)
	On-site Lab Server


4. Environmental Considerations for Istanbul
Given the geographical location of the testing facility in Turkey Istanbul, specific environmental factors must be monitored. The proximity to the Bosphorus Strait can introduce variable humidity levels which may affect air density calculations.
The Aerospace Engineer responsible for the test must record the ambient temperature, pressure, and relative humidity at the start of each session. These values will be used to calculate the Reynolds number accurately. If the humidity exceeds 85%, a delay in testing may be required to prevent condensation on the model or instrumentation, a common occurrence during Istanbul's winter months.
5. Experimental Procedure
5.1. Pre-Test Calibration
1. Power on the wind tunnel control system and allow for a 30-minute warm-up period.
1. Perform a zero-balance check on the force transducers with the propeller removed.
1. Install the UAV propulsion model securely onto the sting mount.
1. Verify the alignment of the propeller axis with the wind tunnel centerline using laser alignment tools.
5.2. Test Execution
1. Initiate the wind tunnel at a low velocity (10 m/s) to check for structural vibrations.
1. Gradually increase velocity in increments of 5 m/s up to the maximum test speed of 60 m/s.
1. At each velocity step, hold the condition for 60 seconds to allow data stabilization.
1. Record thrust, torque, and power consumption data continuously.
1. Monitor the temperature of the motor housing to ensure it remains within safe operating limits.
5.3. Post-Test Procedures
1. Gradually reduce wind tunnel velocity to zero.
1. Power down the propulsion system and disconnect electrical leads.
1. Remove the model and inspect for any signs of fatigue or damage.
1. Export raw data to the secure server located at the Istanbul facility.
6. Safety Protocols
Safety is paramount in any aerospace testing environment. The following rules are strictly enforced:
· All personnel must wear appropriate Personal Protective Equipment (PPE), including safety glasses and hearing protection.
· Only authorized Aerospace Engineer staff are permitted inside the test section during operation.
· In the event of an emergency, the emergency stop button located at the main control panel must be activated immediately.
· Emergency evacuation routes must be familiar to all staff, considering the layout of the Istanbul Technical University campus.
7. Data Analysis and Reporting
Upon completion of the experiment, the Aerospace Engineer must compile a comprehensive report. This report should include:
· Graphs of thrust and efficiency versus velocity.
· Comparison of experimental results with Computational Fluid Dynamics (CFD) predictions.
· Assessment of the model's performance under Istanbul-specific atmospheric conditions.
· Recommendations for design improvements.
The final report will be submitted to the project management team and archived in accordance with the data retention policies of the institution in Turkey Istanbul.
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