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A new method for realizing an adjustable recirculation zone is proposed along with an investigation of its specific features.
On the basis of fluid mechanics theoty the possibility of adjusting a recirculation zore is realized in the absence of moving
elements and high-temperature components (bluff body ) to meet the requirement of various kinds of oil with regard to the
recirculation zone during their normal combustion. The above-mentioned features are more pronounced, especially in the
case of studying the combustion characteristics of “oil-in-water” type of emulsified oil with different water dilution rates.
The present study also provides further support for industrial applications. The test and calculation results indicate that
this recirculation zone can adapt to the requirements of various ranks of oil. Key words: adjustable reciraulation zone,

“oil in water” type emulsified oil, bumer

= Optimization Model for Economizer Fin Size in a Utility Boiler
[ » 1/ YAN Weiping, MENG Xue-mei, LU Yukun (Power Engineering Department, North China University of
Electric Power, Baoding, China, Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2004,
19(5). —498 ~ 501
On the basis of heat exchange medhanism and heat transfer control equations of finned twbes a mathematical model is de-
rived for the selection of fin sizes with the maximum heat transfer under the cndition of a given fin-metal mass. The ob-
jective is to optimize the height and thickness of rectangular straight fins under the typical operating conditions of a utility
boiler economizer. Moreover, with the economizer of a utility hoiler serving as an object of study the optimization method
and procedures are outlined along with a calculation and analysis of the influence of flue-gas flow speed and pollution fac-

tor on the optimized sizes. Key words; utility boiler, economizer, finned tube, fin size optimization

= Ecological Optimal Performance of Endoreversible Four-heat-
source Absorption Type of Heat Pumps [ , |/ QIN Xiao-yong, CHEN Lin-gen, SUN Feng-rui (Department of
Nuclear Science and Engineering, Naval Engineering University, Wuhan, China, Post Code: 430033) //Journal of Fn-
gineering for Thermal Erergy & Power. — 2004, 19(5). —502 ~505
On the basis of an energy-analysis viewpoint established were the ecological criteria reflecting the optimal compromise be-
tween four-heat-source absorption heat-pump heating load and entropy production rate. An analysis is given of the ecolog-
ical optimal perfomance of endowreversible four-heat-source absorption heat-pumps under a linear (Newtonian) heat trans-
fer lav. The following items were derived; the optimization relationship between the ecological objective and pump heat-
ing factor, the maximum ecological objective value and its corresponding pump heating factor, pump heating load and en-
tropy production rate. Ecological optimal selection scope of the cycle main parameters was determined. By way of numeri-
cal sample calculations analyzed was the relationship between pump heating rate objective and ecological objective. Cal-
culation results indicate that the ecological criteria are a candidate optimization objective having a long-term effect for the
optimal design of absorption heat-pumps. Key words: four-heat-source absorption heat-pump, ecological criteria, pump
heating load, pump heat production factor; entwopy production rate

= Numerical Study of the Performance of Steam-jet Heat
Pumps with an Innovative Nozzle Structure [ ., ]/ ZHANG Shao-wei, SANG Zhi-fu (Mechanical and Power Fngi-
neering Institute under the Nanjing Polytechnical University, Nanjing, China, Post Code: 210009), XU Hai-tao (Jiang-
su Suyuan Environmental Potection Engineering Co. Iid., Nanjing, China, Post Code: 210024 ) // Journal of Engineer-
ing for Thermal Energy &Power. — 2004, 19(5). — 3506 ~ 509
By using a CFD (computational fluid dynamics ) numerical simulation method a comparison study was conducted of the in-

fluenee of a conyentional nozze structure and an innovative .one on the operating performance of a, steam-jet heat ,pump.
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An analysis was performed of the variation relationship between the flow-straightening tube length and the stean-jet fac-
tor. The results of the analysis indicate that under identical operating conditions the nozzle structure of a straightened flow
can effectively enhance the steam jet factor of the jet ejector. Meanwhile, there exists an optimum length of the flow-
straightening tube corresponding to the maximum jet factor. In addition, the above-mentioned nozzle structure is con-
ducive to effectively preventing the deterioration of equipment performance caused by a reduction of operating fluid pres-
sure, thus increasing the stability of the steam jet pump operation. Key words: jet pump, nozle, stean jet factor, nu-

merical simulation

= An Exploratory Study Concerning the Target Function of Heat Exchange
System Optimization[ , ]/ XU Wen-zhong (Department of Architectural Environment and Equipment under the
Civil Engineering College of Shandong University of Science & Techmology, Taian, Shandong Pwovince, China, Post
Code : 271019), ZHANG Kai (Energy & Power Engineering Institute under the Shandong University, Jinan, China, Post
Code: 230061), YANG Dong (Air Conditioning Department, Shandong Architectural Fngineering Institute, Jinan, Chi-
na, Post Code: 250061) // Journal of Engineering for Themal Energy &Power. — 2004, 19(5). —510~512
Through an analysis of the various faciors liable to affect expenses caused by the loss of available enewy of an heat ex-
change system a comprehensive consideration has been given to the material consumption expenses of a heat exchanger. A
taget function based on the second law of thermodynamics was proposed for the optimization of the heat exchange system.
Morover, by making use of the theoty of engineering themmodynamics, fluid mechanics and thermo-economics a deriva-
tion of the target function was carried out, resulting in the acquisition of a calculating formula for the target function. Key
words: the second law of thermodynamics, heat exchange system optimization, taiget function, expenses due to the loss

of available energy

= Experimental Investigation of the Flow Characteristics of a Gas-liq-
uid Two-phase Flow Assuming the Form of a Gas-liquid Screen| , |/ ZHOU Qu-lan, SONG Hong-peng, HUI
She-en, et al (Themal Energy Engineering Department, Xi' an Jiaotong University, Xi’ an, China, Post Code: 710049 )
// Journal of Engineering for Thermal Energy &Power. — 2004, 19(5). —513~516
A new flow pattern, the so-called “gas-liquid screen”, is proposed and an experimental investigation of the gas-liquid
two-phase flow dharacteristics based on this new flow pattern conducted. The investigation of the flow characteristics has
been focused on the relationship between the above-mentioned bed layer height of the gas-liquid two-phase flow and resis-
tance characteristics on the one hand and gas phase and liquid phase flow speed on the other. As a result, correlation e-
quations for calculating equivalent bed layer height, actual bed layer height and the resistance factor of the gas-liquid
screen bed layer were obtained. These corelation equations provide basic scientific test data for the research of the gas-
liquid two-phase flow assuming the form of a gas-liquid screen. Key words: gas-liquid wo-phase flow, fluid dynamics,

experimental research

CFD = CFD (computational fluid dynamics) Research on the Resistance Characteristics
of a Throttling Element[ , |/ FU Jian-giang, CHEN Jun, YANG Yan-hua (Department of Nuclear Science and
System Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for
Thermal Energy &Power. — 2004, 19(5). —517 ~520
One of the major measures to suppress flow instability in a boiling tbe consists in increasing the flow resistance at the
boiling tube inlet section. With the help of a CFD (computational fluid dynamics) software “ CFX” @mputations and
analyses have been performed of a boiling tube inlet section fitted with a tiny throttling element and a formula for calculat-

ing the {riction resistance of that.inlet section was obtained.., The calculation results agree well with the experimental data.



