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= The effect of Free Surface Friction and Evaporation on the
Heat Transfer of Sub-cooled Falling Liquid Film [ , ]/ SHI Jin-sheng, CHEN Yu-zhou (China National A tomic
Enewzy Research Academy, Beijing, China, Post Code: 102413) // Journal of Engineering for Themal Energy &Power.
— 2001, 16(4). —38 ~385, 392
A theoretical analysis was conducted of the heat exchange characteristics of a falling liquid film under the wndition of e-
vaporative heat dissipation and of the presence on the free surface of a reverse shearing force. As a result, obtained was
a non-dimensional relation of the film thickness and heat exchange factor. Also discussed was the influence of shearing
force, liquid film Reynolds number, wall surface heat flux and evaporation rate on the flow and heat tangfer. Key
words: falling liquid film, reverse flow, heat transfer

= A Study of the Integrated Design of a Harmonious Com-
bustion Control System and Its Related Technical Issues[ ., ]/ LI Yigw, SHEN Joing, LU Zhen-zhong (Power
Engineering Department, Southeastern University, Nanjing, China, Post Code: 210096) //Journal of Engineering for
Thermal Energy &Power. — 2001, 16(4). —386 ~388
In light of the pwoblems currently existing in the boiler combustion process of a 200 MW power plant in China the authors
have designed a harmonious combustion control system. On the basis of the functional equirements of the system and the
specific control mode of an inverter proposed is an integrated design scheme of the combustion control system. The com-
munication @ntrol of the inverter represents a key issue in implementing the above design scheme. Briefly discussed is a
method of the inverter output control realized through the use of a master-slave type of multi-machine communication

mode. Key words: hamonious combustion, inverter, communication

= Research on an On-line Mathematical Model for the Evaluation of
the Cost-effectiveness of a Monoblock Unit Operation| , ]/ ZHANG Xiao-tao, WANG Ai-jun (Power Engineer-
ing Department, North China Institute of Water Resources and Hydropower, Zhengzhous Henan Province, China, Post
Code: 450045), WANG Pei-hong (Power Engineering Department, Southeastern University, Nanjing, China, Post
Code: 210096) //Journal of Fngineering for Thermal Energy &Power. — 2001, 16(4). —389 ~392
On the basis of the eal-time infformation system of a power plant developed is an on-line practicalfor-use mathematical
model for evaluating the operation cost-effectiveness of a monoblock unit. The model can not only conduct an on-line
monitoring of the major economic indexes of the momoblock unit, but also diagnose and analyze its operating wst-effec-
tiveness. Its use at a power plant has been proved to be quite fruitful. Key words; on-line monitoring, perfomance di-
agnosis, cost-effectiveness, mathematical model

= Temperature Compensation Study of the Differential-pressure
Water Gage Used for a Drum Boiler [ , ]/ YANG Fei, CHEN Guang-hua (Power Engineering Depariment,
Northern Jiaotong University, Beijing, China, Post Code: 100044) //Journal of Engineering for Thermal Eney & Pow-
er. — 2001, 16(4). —393 ~394
Due to its location in an atmospheric air environment the reference water column of a differential-pressure water gage is
inevitably subjected to the influence of the change in environmental conditions. In the design of the present-day differen-
tial-pressure water gage either no temperature compensation or a temperature compensation of only 50 C fixed value has
been set for the reference water column. Through a numerical calculation analyzed was the influence of the ambient tem-
perature the reference water column temperature of the differential-pressure water gage of a sub-critical drum boiler is be-
ing subjected to. Moreover, a simple calculation forula is given to facilitate the achievement of a higher level of preci-

sion for the differential-pressure water gage. Key words: drum boiler, water gage, temperature compensation

= A Study of the Transverse Dispersion of Solid Particles in the
Dense-phase Zone of a Circulating Fluidized Bed Boiler [ , |/ YANG Hairui, LU Junfu, LIU Qing, et al
(Thermal Energy Engineering Department, Tsinghua University, Beijing, China, Post Code: 100084) //Journal of En-
gineering for Thermal Erergy &Power. — 2001, 16(4). —395 ~398
With hot particles serving as tracer ones the radial variation of the latter was measured by the use of thermocouples. A

studv of the particle transverse dispersion, has been. wnducted in the dense-phase zone of a,circulating fluidized. bed,
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which has the following dimensions: length 900 mm, width 100 mm and height 5200 mm. The particle transverse disper-
sion in the above-cited zone can be described with the help of a one-dimensional dispersion model. The model calculation
results are in very good agreement with experimental data. Through the experimental data fitting one can obtain the parti-
cle transverse dispersion factor Dsr. The tests show that with the increase in fluidizing air speed and stationary bed height
there will be an increase in the transverse dispersion factor. The transverse dispersion factor will decrease with the in-
crease in particle diameter. Finally, an empiric formula was given for the transverse dispersion factor with the fluidizing
air speed, stationary bed height and particle diameter serving as influencing factors. Key words: circulating fluidized

bed, transverse dispersion factor, hot tracer particle

= An Investigation of the Deviation in Water Level Indication
at the Two Ends of the Boiler Drum of a Large-sized Boiler [ , ]/ LIU Fuguo (Thermal Energy Institute under
the Shandong Provincial Electric Power Research Academy, Jinan, China, Post Code: 250002), MOU Chun-hua (Shan-
dong Rizhao Power Plant, Rizhao, Shandong Province, China, Post Code: 276826), TAN Zhe-ling (Shangdong No. 3
Electric Power Construction Co., Rizhao, Shandong Province, China, Post Code: 276826) // Journal of Engineering for
Thermal Energy &Power. — 2001, 16(4). —399 ~402
A recurrent problem in recent years is the measurement discrepancy in water level indication at the two ends of the dum
of a lae-sized hoiler. This can affect the safe operation of a power plant. After an analysis of the root cause of this devi-
ation the authors present their successful experience in employing uniform-pressure tubes for coping with the issue and
recommend some effective measures both in design and operation aimed at reducing the discrepancy of water level mea-

surement. Key words: boiler, boiler drum water level, liquid level measurement, correction of calculation

=A Study of the Features of a Novel Vortex Arch Suited for the
Combustion of Anthracite Coal [ , |/ ZHUANG Zheng-ning, ZHU Chang-xin, TANG Gui-hua (Energy Engineer-
ing Institute under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) //Joural of Engineering for
Thermal Energy &Power. — 2001, 16(4). —403 ~405, 430
Presented is a kind of new techmology incorporating a vortex arch suited for the burning of anthracite coal in a traveling-
grate boiler. Through modeling tests an experimental investigation was conducted of the features of the vortex arch along
with an analysis of its working mechanism. As aresult, identified ae the key conditions to be met for achieving the opti-
mum structural dimensions of a vortex arch. The results of study indicate that the vortex arch can effectively increase the
suction and transport quantity of gas flow from a rear arch to a front one, contributing to an increase in the fiont arch tem-
perature. During its practical use for the first time it has been found that the vortex arch is wnducive to the timely igni-
tion of a furnace firing flaxseed coal of category Il accompanied by an intensified combustion. Key words: stoker boiler,

anthracite wal, vortex arch, intensified combustion

= An Investigation of New Methods for Attaining an Optimized Operation of
Small and Medium-sized Pulverized Coal-fired Boilers [ , ]/ WANG Xinxin, XU Xiang-dong (Thermal Enewgy
Engineering Department, Tsinghua University, Beijings, China, Post Code: 100084) // Journal of Engineering for Ther-
mal Energy &Power. — 2001, 16(4). —406 ~408, 382
On the air feed control loop of a computer-based control system for present-day small and medium-sized pulverized cal-
fired boilers there usually lack suitable economic indexes to evaluate the boiler operating efficiency. In this regard some
new methods are proposed to optimize the control of the above-cited hoilers. Based on the counterbalance calculating
method of boiler themal efficiency and the energy balance of boiler furnace the authors have come up with a set of dis-
criminating criteria through a detailed deductive process. The above-mentioned criteria can be employed to evaluate the
boiler thermal efficiency and reflect the variation trend of the latter in case of a change in air feed rate. All the above has
been accomplished by taking into account the practical operating data of boilers and neglecting some secondary unimpor-
tant factors. With the above discriminating criteria serving as a basis a continuous optimization was conducted with respect
to the target of the air feed contwl loop, i.e. the oxygen contert in flue gas, thereby achieving the aim of an optimized
combustion process through the proper adjustment of air-coal ratio. Key words: pulverized coal-fired boiler, optimized

operation, -discriminating criteria for evaluation of thermal efficiency



