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Bk, SxPREHETE RN, REFESS, WA CCD FtiRE ), %825
HEGRHKEEBIC: RZ, REEBEUBAIZH> RAOEGREE-SSE. S35
TRSs e, MIEMMER, BIRSTEKKIAIHEAN CCD FIFIERA, EHo SR EIBK
fEfEME, RETB/DHHAEN CCD MARED, ZHI TR EGRKEEK. BENT
FERAD, BREBEE S TR (U ABETHRE, &5RERAN R):

(D ZIANHAha=0° o, AZLFEIFR, FRERN. RBESHEREL,
RREZAFIKEERK, €83 Lo,

(2) H0° < a <35° B, SEEEMASAEHRNERD, BRI LGEREZAR
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Research on bubble imaging mechanism and its influence on imaging
measurement precision

HE Si-wei', SHAO Jian-bin', CHEN Gang'?, ZHANG miao', TANG Yuan-he'
(1.Xian University of Technology, Xi’an; 2.Ankang School; 710048. Email: hesiweide@163.com)

Abstract: The size of bubble and its distribution have an important effect on the research of
high-velocity aerated flow. The previous investigations on the bubble size were mainly by empirical
or semi-empirical, it is still a difficult problem by now. The method of photograph to measure
bubble has been adopted by more and more researchers, but the mechanism of measurement error
in this method and how to reduce the margin of error is not clear yet. This passage combine the
theory of image-forming principle of CCD with refraction law and reflection law in the surface of
bubble through theoretical calculation clarify the optical properties of bubble and it's effect on the
method of photograph to measure bubble. Finally, an experiment was shown to verify this theory.
At the same time, this paper reveals it can cause measurement error when the measured bubble is

not in the focal plane in experiment.

Key words: hydrodynamics; image measurement; bubble; optical properties; focal plane
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