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NUMERICAL ANALYZITION OF NANO-PARTICLE FOLLOWING FEATURES FOR
RAYLEIGH SCATTERING VELOCITY MEASUREMENT TEST IN LOW DENSITY
WIND TUNNELY

Li Zhonghua ? Li Zhihui  Chen Aiguo  Wu Junlin
(Hypervelocity Aerodynamics Institute, CARDC, Mianyang 621000, Sichuan, China)

Abstract  The scattering light intensity can be enhanced in Rayleigh scattering measurement velocity test by adding a
small quantity of nano-particles into low density wind tunnel flow field. It is a key factor for the accuracy of
measurement result whether nano-particles can adapt the variation of the flow velocity. To investigate the measurement
velocity of nano-particle by Rayleigh scattering test whether or not can represent the local flow field velocity, a two-way
coupling DSMC method used in rarefied two phase flow is applied to simulate following features of nano-particle in low
density flow filed with large grads. TiO, particles with 10 nm, 50 nm, 100 nm diameter in low density hypersonic flows
around a spaceship model in M6 and M12 cases are carried out respectively. It is shown that the following features of
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variety size nano-particles in different rarefication flow are distinguishing, and the following feature of smaller size nano-
particle is good in complex hypersonic flow. In simulation results, 10 nm nano-particle's following feature in lower
rarefication of M6 is better, and good agreement with Rayleigh scattering measurement result. Following features of
particle with diameter larger than 50 nm are bad, and in higher rarefication of M12, even 10 nm nano-particle's following

feature become worse. This means that velocity of particle measured by Rayleigh scattering can not reflect velocity of

flow field.
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measurement system
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