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"Analysis of turbulence behind the shield of the Ultrafast Aircraft  Thermometer"


par Bogdan Rosa (IGF - Warsaw) 


The most elaborate part of my talk is devoted to flow modeling made with  the FEATFLOW 1.2d - a finite element software for incompressible Navier-Stokes  equations. The aim of the simulations is optimization of the ultra-fast aircraft  cloud thermometer: its structure and data acquisition system. The shield of airfoil shape protects a sensing wire against droplets. In the thesis several shapes of the shield, including  the airfoil, are analyzed, such as submarine and various air-riffle pellets. Relative position of the sensing wire and the shield influences considerably the air density fluctuations at the sensing  wire location. Suction applied through the slits on both sides of the shield suppresses the von Karman vortex street generated behind the shield. Therefore, for each particular geometry of  the thermometer, it is important to choose the optimum suction pressure value which destroys  turbulence and does not deflect droplet trajectories toward the sensing wire. The sampling  frequency have to be chosen such that it does not obscure the frequency of temperature  fluctuations. An important result of my simulations is the proof that there are several sources of  noise: adiabatic temperature fluctuations associated with the pressure drops in the cores  of vortices shed from the shield and passing the sensor, irreversible dissipation of energy that  is viscous heating as well as pressure fluctuations, frequency shift and changes of viscous  heating due to changes of aircraft velocity. The established dependence of the average pressure drop and of the amplitude of pressure fluctuations on the aircraft’s speed helps to assess the systematic temperature shift and the level of noise.
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