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Aero-Optical Effects Measurements in a Low Velocity Turbulent Jet

JIANG Zong-fu, XI Feng-jie, HOU Jing, L1 Wen-yu
(College of Science, National University of Defence Technology, Changsha, Hunan 410073, China)
Abstract A two-dimensional Hartmann wavefront sensor is used to measure the aero-optical effects when the
optical beam passes through a low velocity heat turbulent jet. The wavefronts are reconstructed by the results of the
measured wavefront gradient, and the wavefront aberration is obviously shown. The correlation function is obtained
from angular beam-jitter measurements, and the convection velocity and turbulence scale size of the flowing

turbulence jet are calculated. These results show that the Hartmann wavefront sensor is not only used to measure
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the aero-optical effects in turbulent medium, but also utilized to perform non-intrusive studies of fluid flows.
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Fig. 1 Schematic of the heat-jet facility
(two-dimension nozzle has a entry portal with size of 30. 72 cm X

20. 48 cm and a exit portal with size of 30. 72 cm X 1. 28 cm)
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Fig. 2 (a) Hartmann wavefront measuring system;
(b) Subapertures distributing map;

(¢) The layout of beam and jet
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Fig. 3 x,y deviation angle time series at 6 subapertures

along the flow direction
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Fig. 4 Front four frames wavefront aberration

reconstructed by mode means
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Fig. 6 Fitted convection velocity of the flow
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Fig. 7 Self-correlation function of 14th subaperture
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