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for Thermal Erergy &Power. — 2006, 21(6). —598 ~602

To study the change in configuration of oil droplets and their heat exchange with high-temperature wall surfaces when film
boiling occurs as a result of spray-mist oil beam impinging on the high-temperature wall surfaces, the authors have im-
proved an impingement model featuring oil droplet impingement on hot wall surfaces. The wall-impingement heat ex-
change model has been derived from an empirical model of relevant experiments. After Kiva-3V program has been com-
bined with this wall-impingement and heat exchange model, a numerical calculation was conducted of the spray-mist oil
bean perpendicularly impinging on the high-temperature wall surfaces. The calculation results show that the above model
could successfully simulate the impingement process between the oil mist and the high-temperature wall surfaces. To veri-
fy the rationality of a numerical model, a corresponding numerical calculation was peffomed under the experimental con-
ditions given in relevant literature. The calculation results are in good agreement with the experimental ones. Key

words: spray mist oil beam, film boiling, fracture, impingement model, heat exchange model

= A Study of Temperature Distribution in a Honeycomb Heat Accumu-
lator by Using an Asymptotic Analysis Method] . | /A1 Yuan-fang, MEI Chi, HUANG Guo-dong, et al (College
of Energy Science and Fngineering under the Central South University, Changsha, China, Post Code: 410083) /] Joumal
of Engineering for Themal Fnegy &Power. — 2006, 21(6). —603 ~607

A new perturbation-analysis method is proposed to find a solution to a nomsteady heat transfer poblem concerming a
counter-flow type of honeycomb heat-accumulation based heat exchanger. A gas-solid two-phase heat transfer model has
been established based on a thin-wall assumption. A non-dimensional heat-transfer partial differential equation taking into
account axial solid heat-conduction along channels has been derived. As the coefficient of the heat conduction term of the
heat transfer equation is a small parameter, the perturbation method is adopted to find a solution. Afier a Laplace trans-
formation, a first-order asymptotic solution to the gas-solid temperature distribution during the weak heat conduction of the
heat exchanger was attained by using a multi-dimensional method. The perturbation analysis of the temperature distribu-
tion in the heat accumulator cincides with the results of experiments and finite difference calculations. The foregoing has
demonstrated that by using the perturbation semi-analytic method it is feasible to enhance the efficiency, wst-effective-
ness and accuracy of the heat transfer research for a heat-accumulation type heat exchanger. Key words: honeycomb heat

accumulator, temperature distribution, asymptotic analytic method

= The Application of Atavistic Forced-evolution Genetic Algo-
rithms in the Optimization of Heat Exchange Networks] ., ] | ZHANG Qin, CUI Guo-min, ZHANG Lei-leis et al

(Themodynamic Engineering Research Institute under the Shanghai University of Science and Technology, Shanghai,
China Post Code: 200093) // Journal of Engineering for Thermal Energy & Power. — 2006, 21(6). —608 ~611

Based on graded superstructures, the authors have studied the synthetic optimization of heat exchange networks. Through
an improvement of the genetic algorithm, presented is an atavistic forced-evolution genetic algorithm for a heat exchange
network. By using this method, a specific heat-exchange network is subject to a synthetic optimization. The resulis of the
optimization show that the forced-evolution genetic algorithm can avoid a localized minimum point phenomenon caused by
a premature convergence, making it possible to effectively enhance the searching quality and efficiency. The use of a
forced-evolution genetic algorithm to synthesize the heat exchange network can result in a network structure possessing a
good comprehensive performance. Key words; heat exchange network, forced evolution, genetic algorithm

CO = An Investigation of CO Generation during Flameless Combustion of
Normal-temperature Air{ , | | XING Xian-jun, LIN Qi-zhao (Themal Sciences and Energy Engineering Depart-
ment, Chinese National University of Sciences and Techrology, Hefei, Chima, Post Code: 230026) /] Journal of Fngi-
neering for Thermal Energy &Power. — 2006, 21(6). —612 ~617

Investigated is the law governing CO generation, during, the -flaneless combustion ;of nomal-temperature air. The above-
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mentioned combustion can be accompanied by a dispersion combustion reaction in the furnace as a whole. As the combus-
tion gases can be blended in the furnace uniformly and the combustion reaction is stable, a low quantity of CO is pro-
duced. An experimental study as well as calculations and analyses indicate that CO is mainly generated in a cylindrical
space of $400 mm about 600 mm ~3000 mm away from the bumer spray mozzle. In other areas outside the cylindrical
space, the combustion proceeds fully and almost no (O is produced. Excess air factor and volumetric heat release rate
have little effect on the generation quantity of CO in flue gases. Compared with traditional flame combustion and present-
day high-temperature air flaneless combustion, the flameless combustion of nomal-temperature air features a low CO gen-
eration quantity and stable emissions. Key words: flameless combustion of nomal-temperature air, CO generation, ex-
perimental study

TGA =Measuring-testing and Analysis of TGA Base-point Drift Magnitude] , | /
YU Na, FU Pei-fang, ZHOU Huai-chun (National Key Laboratory on Coal Combustion under the Central China University
of Science and Technology, Wuhan, China, Post Code: 430074 ) /] Joumnal of Engineering for Thermal Energy & Power.

— 2006, 21(6). —618 ~62

The base-point drift magnitude pertains to the same order of magnitude as the low-temperature oxygen absorption quantity
of wal and can seriously affect the accuracy of experimental results. It has been found during experiments that the base-
point drift magnitude of a high-precision STA 409C themogravimetric analyzer could reach 3% to 7% with its absolute
value being 0.2 to 0. 5 mg. Though a theoretical calculation and the use of TGA blank experiment method, the main
factors affecting STA 409C base-point drift magnitude are identified as the temperature-rise caused buoyancy increment
assuming the same direction as gravity, the lifting forces of streaming and a viscid tractive force sparked by an upward gas
flow. To choose an appropriate gas flow rate, slow down the speed of temperature rise, change the constituent of gases in-
side the furnace to decrease density and enhance the emission and absorption capacity of gases can all contribute to de-
creasing the base-point drift magnitude. When the base-point drift magnitude reaches 7 %, the deviation of activation en-
ergy will be 0.28%. Key words: TGA (themogravimetric analyzer), base-point drift, variation in buoyancy, variation

in lifting forces

= (Qalculation and Analysis of Denitration Technology with
Hydrocarbons and Ammonia Serving as a Reducing Agent[ , | [ZHANG Yan-wen, CAI Ning-sheng (Fducation
Ministry Key Laboratory on Themnal Sciences and Power Engineering under the Tsinghua University, Beijing, China,
Post Code: 100084) // Joural of Engineering for Thermal Energy & Power. — 2006, 21(6). — 623 ~ 627

Through the adoption of a plug flow reactor in Chemkin 4. 0 sofiware package and chemical dynamic models established by
Miller (1989) and others, a simulation calculation and contrast analysis have been conducted of the principle of reburmn-
ing, advanced reburning, SNCR (selective non-catalytic reduction) and hydrocarbon-added SNCR reactions. In this con-
nection, the effect of different reaction temperatures, reburning fuel ratios and residence time on denitration efficiency has
also been studied. The calculation results show that the advanced reburmning with the introduction of an amido reducing
agent is better than conventional reburning technology, because it can broaden the effective temperature range for the
denitration pocess, accelerate the reaction speed and enhance denitration efficiency by about 20 %. The addition of a
very small quantity of hydrocarbon (hydrocarbon/NO< D) in the SNCR reaction can widen the effective denitration tem-
perature range, speed up the denitration eaction rate, shorten the time required for completing the denitration reaction by
one half and attain a comparatively high denitration efficiency at a relatively low eaction temperature. However, the ad-
vanced reburning will need over and above more than 15%; of reburning fuel to reach a corresponding denitration efficien-
cy. Key words: nitiogen oxide, reduction, denitration, reburning, advanced reburming, selective non-catalytic reduc-

tion

SOFC = A Three-dimensional Numerical Study of Thermoelectric Characteristics
of Tubular, Solid-oxide Fuel Cells , . ] /ZHANG Xiong-wen, II Jun, LI Guo-jun, et al (College, of Enery Source



