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= A Study of the Expert System for Turbine Stage Design
Optimization Based on an Object-oriented Approach [ , ]/ TONG Tong (Harbin No.703 Research Institute,
Harbin, China, Post Code: 150036), FENG Zhen-ping (Eneigy and Power Engineering Institute under the Xi’ an Jiao-
tong University, Xi' an, China, Post Code: 710049), LUO Guo—xi (Taiyuan Fengxi Machinery Works, Taiyuan, China,
Post Code: 030027) //Journal of Engineering for Thermal Energy &Power. — 2001, 16(5). —481 ~483
With the help of a design method based on an object-oriented approach an expert system for turbine stage design optimiza-
tion has been studied and developed. The expert system enjoys such merits as a high modularization level and favorable
man-machine interface, etc. Representing a new design philosophy and approach for conducting turbine stage design the
recommended system can play a significant role in promoting the further application of artificial intelligence techmology in
the field of turbomachinery design. Key words: object-oriented approach, turbine stage, optimization, expert system

= The Design method for a Fluidized Bed Boiler with Two-stage Combustion
[ s 1/ HUGuoxin, LI Yahong, FAN Hao-jie and LIU Yan-gin (Energy and Power Engineering Institute under the
Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for Themal Energy &
Power. — 2001, 16(5). — 484 ~487
A rew type of fluidized bed boiler with two-stage combustion is designed for use in a gas and steam generation plant,
featuring low emissions of harmful gases. Because of this it is especially suited for gasification units and central heating
plants of small and medium-sized enterprises in economically developed rural districts. The authors present the operating
principles and design requirements of a two-stage combustion system as well as the themodynamic calculation method of
the relevant gasification section. A gasification equilibrium model was set up to predict the gas components with related
calculations being performed. The calculation esults have been found to be in fairly good agreement with industrial mea-
surement and test data. On the basis of the calculation results and a theoretical analysis effective measures are proposed to
rationally organize the two-stage combustion. Key words: two-stage combustion method, gasification, gas and steam co-
generation plant, fluidized bed

= A Study on the Rheological Properties of Coal-water Paste
Fired in a Pressurized Fluidized Bed Combustor[ , |/ LUPing, ZHANG Ming-yao, XU Yue-nian (Thermal En-
ey Engineering Research Tnstitute under the Southeastern University, Nanjing, China, Post Code: 210096) //Journal
of Engineering for Themal Fnegy &Power. — 2001, 16(5). —488 ~490
By way of experimental research a systematic analysis was conducted of the influence on the rhelogical properties of coal-
water paste (CWP) of such a variety of factors as moisture content, particle distribution, addition of limestone and pipe
diameter change, etc. The resulis of the experimental investigation indicate that the CWP will have good flowing proper-
ties at a very low moisture content (Wt = 22.16%) if a proper patticle distribution has been selected. The addition of
limestone can markedly decrease the flow resistance of CWP in pipeline and improve its transport characteristics. The da-
ta obtained from experiments show that the rheological poperties of the CWP approximate those of a Bingham fluid. Key
words: pressurized fluidized bed combustor, coal-water paste, rheological poperties, experimental study

= Experimental Investigation of Humidification Activated Desulfurization| , |/ WU
Shu-zhi, ZHAO Chang-suis LIU Xian-zhuo (Thermal Energy Fngineering Research Institute under the Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) // Journal of Engineering for Themal Energy &Power. — 2001, 16(5).
—491 ~493
Spray water activated and steam activated desulfurization tests were conducted on a hot-state desulfurization test stand.
Also investigated were the desulfurization performance under different values of Ca/S ratio, saturation appmwach tempera-

ture, S0 concentration and gas speed. The. results of the investigation indicate. that as compared with a pure absotbent
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spray technique both the steam humidification activation and spray-water humidification activation can contribute to an en-
hancement of desulfurization efficiency. However, the spray-water activation is much more effective than steam activa-
tion. Moreover, there will be an enhancement in desulfurization efficiency in case of an increase in Ca/S ratio and a de-
crease in saturation approach temperature, SO concentration and flue gas speed. As regards desulfurization by spray- wa-
ter humidification activation the desulfurizer dwplets play a by far greater role in desulfurization than the desulfurizer

moisture sorbent. Key words: desulfurization, humidification activation, experimental investigation

N = An Experimental Study of the Combustion Characteristics of Qil-coke
Slurry and Water-coke Slurry|[ , ]/ XIONG Yuan-quan, SHEN Xiang-lin (Thermal Energy Fngineering Research
Institute under the Southeastern University, Nanjing, China, Post Code: 210096), ZHENG Shou-zhong (materials Bu-
reau of National Electric Power Co., Beijing, China, Post Code: 100016) // Journal of Engineering for Thermal Enewy
&Power. — 2001, 16(5). —494 ~496
Under low-speed heating conditions the combustion characteristics of oil-coke slurry (mixture of petrol-coke powder and
heavy oil ) and water-coke slurry (mixture of petrol-coke powder and water) were studied thiough the use of a thermo-
gravimetric analytical method. These combustion characteristics are compared with those of petwl-coke and pulverized
coal. Furthermore, the above results were analyzed from the perspective of a work mechanism. Key words: oil-coke

dlurry, water-coke slurty, combustion characteristics, thermogravimetric analytical method

= An Experimental Study on the Utilization of Power Plant Pul-
verized Coal Ash for Regeneration of Deteriorated Fire-resistant Oils [ , ]/ LIZhi (Testing Research Institute
of Guangdong Electric Power Industrial Bureau, Guangzhou, China, Post Code: 510600) //Journal of Engineering for
Thermal Energy &Power. — 2001, 16(5). —497 ~498
A contrast analysis was conducted of pulverized coal ash and several kinds of commonly used adsorbent. Optimum techno-
logical conditions were explored through an orthogonal test of regeneration by the use of a contact method. Moreover, a
quality contrast analysis has also been performed of the fire-resistant oil prior to and after the regeneration. Key words:

pulverized coal ash, regeneration, fire-resistant oil, test

= Calculation of a Two-dimensional Viscous Flow Field in the Pipe of a
Pneumatic System|[ , ]/ BAO Gang, LI Yu-jun, LI Jun, WANG Zu-wen (Pneumatic Technology Center under the
Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Joumal of Engineering for Themal Energy &
Power. — 2001, 16(5). —49 ~502
With the help of an algorithm SIMPLE a two-dimensional viscous flow field was calculated with espect to a pipe, which has
its two ends fitted with a throttle orifice. This is perfommed for facilitating an in-depth study of pipe flow characteristics in
a preumatic system and the law of variation of various parameters. A stagnation pressure and stagnation temperature were set
at the pipe inlet. On the basis of the pipe geometric characteristics and flow features a calculation zone has been divided in-
to five domains with corresponding domain algorithm being given. The results of numerical calculation indicate that the algo-
rithms provided can clearly reflect the flow characteristics in the pipe and the variation trend of relevant parameters. With
the method under disaussion it is possible to calculate not only the flow field within the pipe but also the flow field of the
jet flow zone at the end of the pipe. Key words; algorithm SIMPLE, pipe, pneumatic system, sub-domain algorithm

= An Analysis of the Effect of Fouling on the Ther-
modynamic Performance of Convection Heat Exchange Process in a Tube under Constant Heat Flux Conditions
[ » ]/ WU Suang-yin, ZENG Dan-ling; LI You-rong (Power Engineering Institute under the Chongging University,
Chongqing, China, . Post Code: 400044 ) / /Journal of Engineering for Themal Fnergy &Power. ,— 2001, 16(5). —



