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Methodology

• UAV-aided sensor 
deployment
• UAV delivery of SHM sensors

• Electropermanent magnet 
docking system

• Capture frequency response 
of civil structures
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Methodology

• Ceiling effect
• Occurs when a 

rotating propeller is 
near a barrier such as 
a ceiling

• Felt as turbulence or 
lack of control

• Creates sudden 
increase in causing 
instability  
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Experimentation

• Thrust force vs. ceiling distance experiment
• Variable ceiling (2.5-25 cm)

• Load cell to measure thrust force

• Oscilloscope to measure RPM

• Power meter to monitor power consumption



Simulation Setup

• Basilisk open-source CFD software

• Axisymmetric grid with adaptive 
mesh refinement (AMR)

• The propeller is modeled using disk 
actuator theory, i.e. a constant 
pressure jump across an infinitely 
thin propeller:

• T: thrust

• A: disk area



Results and Discussion

• Decreasing the distance from 
the propeller to the ceiling 
creates a low-pressure region 
between them, explained by the 
Bernoulli effect

• This low-pressure region is 
responsible for the increase in 
thrust

• However, it is significantly 
diminished beyond d/D = 0.3
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Results and Discussion

• Power and RPM:
• RPM is shown to be constant at 

50% throttle control input

• Power consumption trend and 
analysis



Results and Discussion

• Thrust vs ceiling distance:
• Distance-to-thrust relationship

• Curve is manipulated for distance 
with respect to the propeller



Future Work

• Implementing a range-finding 
system to map the distance 
from the ceiling

• Deploy the ceiling effect 
model onto a flight controller
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