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Tab. 3 Maximal temperature difference of a PRHP
n/r+ min~' 1 2 3 4 5
200 10.4 8.5 9.5 7.4 10.1
400 9.4 8.0 9.4 6.9 10.4
600 7.8 6.5 7.3 6.4 7.3
800 8.7 7.2 7.4 7.5 6.8
1000 8.1 7.5 8.3 8.3 8.1
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Fig. 12 Curves showing the temperature distribution
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in the condensing section( P =50 W)
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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
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Heat Pipe ZHENG Jun ( Iron Smelting Cause Department Zhongye Saidi Engineering Technology Stock
Co. Ltd. Chongging China Post Code: 400013) HE Chuan( College of Power Engineering Chongqing Univer—
sity Chongqing China Post Code: 400044) ZHANG Guang-hui ( National Key Laboratory on Mechanical
Transmission Chongqing University Chongqing China Post Code: 400044) // Journal of Engineering for Ther—
mal Energy & Power. —-2012 27(1). —43 ~50

Proposed was a new elbow type integral pinfin rotary heat pipe. A detailed theoretical design and analysis were
performed of the heat pipe under discussion. Moreover the heat transfer performance of the heat pipe was also test—
ed. It has been found that the temperature of the heat pipe along the axial direction will gradually decrease from the
vaporization section to the condensing section and the maximum axial temperature difference will decrease with an
increase of the rotating speed. The tube wall temperature of the vaporization section of the heat pipe along the cir—
cumferential direction will increase while that of the condensing section will decrease with an increase of the rotating
speed. The overall heat transfer — converted power of the heat pipe will increase with an increase of the rotating
speed. When the liquid filling rate is about 15% the heat resistance of the heat pipe will be the minimum with the
heat transfer performance being the best. The influence of the liquid absorption core on the heat transfer perform—
ance of the heat pipe will not dominate. At a low speed the liquid absorption core can enhance the heat transfer ca—
pacity while at a high speed it will lower its heat transfer capacity. Compared with the heat transfer performance of
a parallel axis rotary heat pipe that of the elbow type rotary heat pipe increases by 6 times. Key words: rotary heat

pipe integral pin —fin heat transfer performance liquid filling rate

= Experimental Study of the “Oil-in-water” Type Emulsified
Heavy QOil Combustion and Emissions GONG Jing-song JIA Yun-tao HE Yu-kun FU Wei-biao( Aero—
nautics and Astronautics College Tsinghua University Beijing China Post Code: 100084) //Journal of Engineering
for Thermal Energy & Power. —2012 27(1). -51~54

Experimentally studied were the combustion and pollutant emissions characteristics of a “oil-in-water” emulsified
heavy oil with a water content of 30% . The combustion was performed in a one-dimensional horizontal boiler and
nozzles burners and emulsified oil heating system specially designed for emulsified oil were used. During the test

the atomization and flame morphology of the nozzles were observed with the temperature oxygen concentration and
NO distribution in various sections of the furnace being measured. The combustion test of the “oil-in-water” emul-
sified heavy oil shows that such a kind of emulsified heavy oil can be totally used in industrial equipment items in
stead of diesels and this has a major significance for easing the tension in energy source and environment protection
in China. Key words ‘oil-in-water” type emulsified heavy oil combustion characteristics nozzle energy-saving

pollution mitigation



