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	A 1,7 ton weighing steel pressure tank is used for aeroacoustic testing (noise generated by flows like at the exhaust of a jet engine). From the bottom of the tank a nozzle is jetting air into the tank. Several microphones are placed inside the tank to record the acoustics of the jet. 

In order to be able to determine whether the recorded acoustic data is contaminated through vibrations of the tank, we need to know its acoustic properties. In particular, its eigenfrequenties and vibrational modes. 

This can be done by measuring the eigenfrequencies and modes and by finite element simulations in Ansys.
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	The basic questions we want to answer in this preliminary investigation are:

1. What are the eigenfrequenties of the steel pressure tank?

2. Does the tank have strong vibrational modes that generate important acoustic perturbations?

3. What effects do these vibrational modes have on the aeroacoustic testing?

	Uitwerking en eisen
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	The investigation should be conducted as follows:

1. Using equipment (accelerometers or lasers) from the dynamics lab, measure the eigenfrequency and vibrational modes of the tank. If possible use the microphones inside the tank as complementary sensors. 

2. Perform the modal analysis using MEscope to identify the modes and related frequencies and dampings.

3. Measure the tank vibration during the aero-acoustic runs and evaluate the pressure perturbation at the microphone locations using the identified modes. 

4. Build a simple (axisymmetric) Finite Element model in Ansys. Check if the simulated eigenvibrations correspond to the measurements.

5. If time allows, introduce acoustics in the Ansys model and evaluate the perturbation pressure field created in the tank during the aeroacoustic runs. 

	Opmerkingen 
	Support will be provided by the Engineering Dynamics section and ir. H.J. Slot from the Fluid Dynamics section. Candidates must have an interest in experimental testing. 
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