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Fig. 1 Schematic diagram of the measurement
by using gamma ray
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Fig. 5 Schematic diagram of the interface
. . . of a gasdiquid two-phase flow
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Fig. 4 Photo of a disturbance wave in an annular flow
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Fig. 6 Chart showing the variation relationship of
the tube wall liquid film with the count rate of ray
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Fig.7 Variation relationship of the tube wall liquid
film with super ficial velocity of a gasdiquid
two phase flow
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Fig.9 Changes of the fluid temperature
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Fig. 8 Variation law governing the liquid film Fig. 10 Changes of the fluid mass flow

thickness with various gas—phase flow velocities velocities with the count rate
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= Study of the Characteristics of an Annular Flow
Liquid Film and Disturbance Waves in a Vertical Riser by Using Gamma Rays ZHAO Yu BI Qin-
cheng LU Hai-chai HU Ri-cha ( National Key Laboratory on Multi-phase Flows in Power Engineering Xian Jiao—
tong University Xian China Post Code: 710049) //Journal of Engineering for Thermal Energy & Power. —2014
29(1). -53-~57

By using a single beam gamma ray in combination with the high speed video camera shooting the non-interference
dynamic measurement technology was used to conduct a systematic study of an annular flow liquid film and disturb-
ance waves in a vertical riser. The research results show that when the superficial velocity of the liquid phase is
kept constant the liquid film thickness on the tube wall will gradually decrease with a rise of the superficial flow ve—
locity of the gas-phase. When the disturbance waves change drastically inside the riser the count rate of the ray will
be relatively low reflecting that the liquid phase component is relatively big. In combination with the disturbance
wave characteristics of the annular flow the authors have also studied and concluded that when the range of the tem—
perature of the fluid is relatively small any change of the temperature has little influence on the count rate. Key

words: gamma ray annular flow liquid film disturbance wave vertical riser

660 MW (0] = Experimental Study of a 660 MW Ultra-super—
critical Opposed Combustion Coal-fired Boiler for Reducing CO Emissions XIA Wen+ing ( Zhongye
Huatian Engineering Technology Co. Lid. Nanjing China Post Code: 210019) HENG Lijun ( School of Energy
Source and Building Environment Engineering Henan Urban Construction College Pingdingshan China Post Code:
467036) HE Chang—~zheng WEI Hong—gi ( College of Energy Source and Environment Southeast University Nan—
jing China Post Code: 210096) //Journal of Engineering for Thermal Energy & Power. —2014 29(1). -58

~ 64

The burners of ultra—supereritical or supercritical opposed combustion coalfired boilers mostly adopt advanced swir—
ling burners with low NO,. emissions and inHurnace air staged combustion technology. The combustion in the main
combustion zone of the burners is conducted under the condition of insufficient oxygen and rich fuel in a hope to
contain the emissions of NO,. However this will lead to an excessively high CO emissions concentration of the boil-
ers and any deviation possibly existing in the combustion in the furnace will make such a phenomenon become more
outstanding. With a 660 MW ultra-supercritical opposed combustion coal-fired boiler serving as the object of study

the correlation among CO emissions Cox emissions and efficiency was analyzed on the basis of a combustion adjust—
ment test. The research results show that negative correlation characteristics do exist among them. On this basis an
ideal balance point was found out between the cost-effectiveness and safety of the boiler during its operation making

the boiler maintain its efficiency higher than 93.7% and the CO and NO, emissions attain around 500 and 250 mg/



