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Fig. 1 Schematic drawing of a nitrogen-water

two-phase flow test system
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Fig. 2 Images of a slug flow before and after

processing by using digital image technology
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Fig. 3 Slug flow volume assumption model
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Fig. 4 Comparison of the gas content in a section
with those calculated by using the method ’
mentioned in the literature 15 and a
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Fig.5 Comparison of the tested value of the

volumetric gas content with the actual one
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Fig. 6 Gas—phase speed j and apparent speed v,
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Fig.7 Gas content in a section calculated by using

the drifting flow model given in the literature 10
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On the basis of an analysis of the mechanism governing the flow in a full-arc water admission type steam-iquid two—
phase ejector studied and developed was a new method for optimizing ejectors. By adopting a mode that several
holes in the side direction along the wall surface of the mixture chamber in the cylindrical section are additionally
provided the low temperature water in the outside world can be introduced into the said chamber through these
holes forming a second stage ejection and thus enhancing the ejection coefficient. A test rig was designed with wet
steam serving as the working steam and a multi-nozzle ejector as the test piece. The pressure of the wet steam
ranged from 0. 15 MPa to 0.4 Mpa and the dryness of the wet steam was within a range of 0.25 — 1. During the
test the performance of the test piece before and after the optimizatio was compared verifying that the optimization
method under discussion is feasible. The research results show that at a same steam dryness the ejector system has
realized a stepped increase and with an increase of the steam dryness the increment of the ejection coefficient will
also increase. Key words: steam-iquid two phase flow ejector second-stage ejection ejection coefficient wet

steam optimization steam dryness

= Experimental Study of the Gasdiquid Two-phase
Flow Gas Content in a Small Channel Based on Image Processing ZHOU Yun-Hong WANG Hong-bo
GU Yang-yang ( College of Energy Source and Power Engineering Northeast University of Electric Power Jilin

China Post Code: 132012) // Journal of Engineering for Thermal Energy & Power. — 2012 27(1) . -38 ~42

By using a high speed video camera real-time photographed and image acquired were the flow patterns of a gasiq-
uid two-phase flow in a small regular triangular channel with a hydraulic radius of 1. 15 mm. On this basis a method
for inspecting and measuring gasdiquid two—phase slug flow volumetric gas content in a small channel by utilizing
digital image processing technology was proposed. By utilizing the advantage that the bubbles in two—phase flow in
small channels are not covered with each other and such processing methods as noise elimination edge detection

binarization zone marking and filling etc. the volumetric gas content was obtained based on the three-dimensional
gas phase volume calculation model. Finally a comparison was made with the results calculated by using the drif—
ting flow model. Both the comparison and the test results show that for a slug flow the method in question has a
relatively high measurement precision with the error between the gas content obtained by using the method and the
practical value being in a range of +15% and a gas content formula in a section being obtained by regression ana—
lyzing the test data. The above-mentioned method can be used for ondine testing the parameters of a gasdiquid two—
phase flow in small channels thus offering reference for studying two-phase flow characteristics in small channels.

Key words: gasiquid two-phase flow small channel volumetric gas content image processing drift flow model

= Design and Test of a New Elbow Type Integral Pin-fin Rotary



