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= A Overview of the Intensified Heat Exchange Research of Two-phase
Flows in a Narrow-gap Channel[ , |/ WANG Zeng-hui, JIA Dounan, LIU Rui-lan (Nuclear &Thermal Enewy
Engineering Department, Xi” an Jiaotong Universitys Xi” an, China, Post Code: 710049) // Journal of Engineering for
Thermal Energy &Power. —2002, 17(4);329 ~331, 335
Under the sweep action of a high—speed fluid in a narrow gap channel the narrow gap is immune from foreign matter sed-
imentation which may pollute heat transfer surfaces, wmsulting in a deterioration of the heat transfer conditions. Narrow—
gap two— phase heat transfer technology features a compact structure and, endowed with remarkable intensification effec-
tiveness, represents a kind of both economical and effective intensified heat transfer method. Hence, the narrow gap heat
transfer has been widely utilized in various engineering sectors such as aerospace and aeronautics microelectronics and
nuclear reactors. The main heat transfer mechanism of the above— cited heat transfer is based on the micro— liquid film
evaporation at the bottom of pressured and deformed gas bubbles. The authors have given a brief account of the research
pogress made in the area of two—phase flow intensified heat transfer in a narrow—gap channel with an overview of the
present status of the on— going study. Key words: narow — gap chamel, micro — film evaporation, intensified heat

transfer

. = A Study of Two-phase Flow Supersonic Flows Shock Waves and
Their Applications [ ., ]/ ZHAO Liang-ju, ZENG Dan-ling (College of Power Engineering, Chongqing University,
Chonggqing, China, Post Code: 400044 ) // Journal of Engineering for Themal Energy &Power. —2002, 17(4).332 ~
335
On the basis of the specific features of two-phase fluid sonic speed a study was conducted of two-phase supersonic flows
followed by an analysis of the shock waves triggered by the supersonic flows. Moreover, by the use of the features of two-
phase shock-wave accelerating condensation and pressure rise designed is a supercharged heat exchanger. The sonic speed
of two-phase flows under the influence of its compressibility presents some features different from those of single-phase
flows. Their relatively low sonic speed makes it easier to realize two-phase supersonic flows. The two-phase flow shock
waves are closely related to wave-front Mach mumber. Wave-rear vapor condensation results in a pressure rise. A steam-
water direct-contact heat exchangers designed by exploiting the above-mentioned feature is characterized by a high-effi-
ciency heat exchange and pressure charging. Key words; vapor-liquid two-phase flow, supersonic flow, shock wave, su-

percharged heat exchanger

T = Measurement of Flow Rate and Dryness of a Vapor-liquid
Two-phase Fluid by Using a T-junction|[ , ]/ WANG Dong, LIN Yi, LIN Zong-hu (Enewy and Power Engineer-
ing Department, Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) //Journal of Engineering for Thermal
Enewy &Power. —2002, 17(4).336 ~ 338, 348
Through the use of the phase separation features of a T-junction a portion of single-phase gas stream is extracted and sepa-
rated from a measured gas-liquid two-phase fluid. By the measurement of this portion of the single-phase gas flow rate de-
termined is the flow rate or dryness of the measured gas-liquid two-phase fluid. The specific feature of this method lies in
the conversion of flow rate measurement of a two-phase fluid into the measurement of a single-phase fluid, resulting in a
significant improvement of instrumentation stability and reliability and a remarkable enhancement of measurement preci-
sion. Test results indicate that the flov exiraction ratio is directly proportional to the dryness of the measured two-phase
flow. Within the test range adopted by the authors the average measurement error of flow rate and dryness is less than =
5%. Key words: flow meter, two-phase flow, T-junction, flow extraction and separation

= Applied Research of a Multi-tier Synergetic Evolution
Model in the On-line Operation Optimization of a Thermodynamic System [ , |/ WANG Xin-xin, XU Xiang-
dong (Department of Themal Energy Engineering, Tsinghua University, Beijing, China, Post Code: 100084) / /Journal
of Engineering for Themal Fnery & Power., —2002, 17.(4).339 ~ 341
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Owing to the nonlinearity, hysteresis, multi-loop coupling and the frequency of operating condition changes all specific to
a thermodynamic system it is difficult to realize its on-line operation optimization by the use of a conventional optimization
method. Through the study of an evolutionary optimization theory the authors expound the feasibility of resolving the on-
line optimization of a thermodynamic system by using the evolutionatry optimization method. It is noted that there are yet
some obstacles in the use of existing evolutionary optimization theoty for the onrline optimization of a themodynamic sys-
tem. Through an in-depth analysis of the themodynamic system features and the evolutionary process and mechanism of
human society a multi-tier synewetic evolution model involving social and community evolution tiers has been established,
which simulates human legislative and jurisdictional mechanism. On the basis of the above the difficult issues of adapta-
tion evaluation and safety obstacles have been solved during the on-line evolutionary optimization of a thermodynamic sys-
tem. The feasibility of the recommended model was experimentally verified and the prospects of the wide applications of
the method also expounded. Key words: multi-tier synemgetic evolution, simulated evolutionary theotry, on-line optimiza-

tion, themodynamic system

=The Use of Cyclical Function Method for the Economic Analysis
of a Heat Energy Supply Unit[ . ]/ JIANG Hao, XU Zhi-gao (Power Engineering Department, Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) //Journal of Engineering for Themal Energy &Power. —2002, 17(4);
342 ~344
Described are some cases concerning the use of a cyclical function method for the enegy-saving analysis of the thermody-
namic system of a heat energy supply unit. They include the use of cyclical function method-based energy saving index
system and the effective support of the cyclical function method in determining the key index (thermification power gener-
ation rate) in the traditional energy-saving index system. Key words: cyclical function method, heat enewy supply unit,

economic analysis, energy saving index

= Analysis of Refrigeration Energy Consumption under a Tri-generation
Production Mode as Compared with That under a Single Electric Power Production Mode [ , |/ HAN Xue-
ting, YU Gang, CHANG Ru, et al (Thermal Energy Engineering Department, Tianjin Institute of Urban Construction,
Tianjin, China, Post Code: 300381), YU Gang (Thermal Energy and Electric Power Committee under the China N ation-
al Electric Machine Engireering Societys Beijing, China, Post Code: 100031) //Journal of Engineering for Thermal En-
ey &Power. —2002, 17(4). 345~348
In accordance with heat quantity balance method an analysis is perfomed of the refrigeration energy consumption under a
tri-generation (electric power, heat enewgy, cooling energy ) production mode and a single electric-power production one.
A method is presented to compare energy cwnsumption under various conditions. It is concluded that in general the refrig-
eration energy consumption under the tri-generation mode will be greater than that under the single electric-power produc-
tion one. The proposed method has provided a basis for the comprehersive study and comparison of refrigeration energy
consumption under the tri-generation mode and the single generation one. Key words: refrigeration under a tri-generation
pwoduction mode, electric power-based refrigeration, heat quantity balance method, difference in wal consumption, elec-

tric power consumption, tri-generation (electric power, heat, woling energy) production mode, single production mode

= Experimental Research on the Multi-level Water
Spray for Flue Gas Desulfurization in a Circulating Fluidized Bed and Analysis of Reaction Products| , ]/
LI Da-ji, FENG Bin, WU Ying-hai, et al (Thermal energy Engineering Research Institute under the Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) //Journal of Engineering for Themal Energy & Power. —2002, 17(4);
349 ~352
An experimental study was conducted of flue gas desulfurization by the use of multi-level water spray on a pilot test stand
for flue gas desulfurization in a circulating fluidized bed with an analysis of the reaction generation mechanism. Desulfur-

ization products were analyzed with, the help of an electronic microscope along with ja clarification of, the desulfurization re-



