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Topic: Developing instruments and measurement techniques for small-scale aircraft performance.

Research Motivation:

Obstacles to Development: 

Current Progress:

Research Method:

Instruments for aircraft performance measurement seldom exist at the consumer level for smaller 
aircraft which motivated this project. These instruments are necessary and need to be integrated 
into a cohesive system to give insight to the aircraft’s thrust, lift, drag, and performance coefficients 
of an electric RC aircraft. 

Examined working and historical ways to gather target data and combined into one system. There 
are some differences from historical examples due to the size and electric nature of this aircraft, so 
it seemed like a relatively unexplored topic. This project set out to develop a function thrust sensor 
and an angle of attack sensor which would then be used in conjunction with a procured pitot tube 
and accelerometer to gather the needed data into an Arduino setup. 

Fig 1. Oscilloscope Reading from Battery

Significant electrical noise was present in the battery under load (due to the electric speed 
controller) which would contaminate measurements from the sensor suite. 

Digital and analog filtration (RC filter) were determined to solve this issue, so they were 
incorporated into the circuit design for the project. Significant filtration and voltage limiting had 
to be implemented on the battery to make it a reliable power supply for the Arduino and sensors. 
Additionally, the thrust sensor’s load cell required the use of an operational amplifier for output 
to be read by Arduino. An LM741 was selected to provide the gain to the output. Circuit elements 
have been procured at this point for assembly and testing. 

Other than the circuit design, both an AOA sensor and thrust sensor were developed for this project.  

Fig. 3: Angle of attack sensor is balanced about a  
potentiometer’s rotation axis. Airfoil sizing was 
optimized so that it is accurate within 1 degree of 
rotation at 25 knots or higher. Constructed from balsa 
wood, steel and zinc hardware. It is to be placed on 
either side of an aircraft fuselage to measure angle of 
attack in flight through a linear taper potentiometer.  

Fig. 4: Thrust sensor made from a 10 kg load cell and 
3D printed PLA assembled in a 1 degree of freedom 
mechanism using a hinge. Vibration isolators are 
positioned between the sensor (left) and where the 
brushless electric motor will be attached (right). A 
safety mechanism is to be implemented for the 
tensile load in the event of rapid disassembly.
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Fig. 5: Sample output from angle of attack sensor 
Fig. 6: Alternate view of thrust sensor

Fig 2. Abridged Circuit Diagram for load cell (FSR) and 
Arduino


