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abatic combustion.

= Experimental Investigation of the Characteristics of Forced Ignition by Pul-
verized Coal-air Flows [ ., ]/ GU Zhongzhu (Power Engineering Institute under the Nanjing Nomal University,
Nanjing, China, Post Code: 210042), WANG Zhi-bin (Jiangsu Provincial Electric Power Design Institute, Nanjing,
China, Post Code: 210092), ZHANG Yong-lian (Education Ministry Key Laboratory of Clean Coal Combustion and Pow-
er Generation Techmology under the Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engi-
neering for Thermal Energy &Power. — 2004, 19(4). — 389 ~391.
On a small-sized wmbustion test rig for pulverized coal an experimental investigation was pefformed of the forced ignition
characteristics of two types of pulverized coal-air flow under different conditions. The results of the investigation indicate
that in case of igniting pulverized coal-air flows by torches there exists an optimum ignition speed corresponding to the
minimum concentration of the pulverized wal. The pulverized coal-air flow ignition limit is mainly influenced by such pa-
rameters as initial temperature, ignition source temperature, coal rank and the fineness of the pulverized coal. The en-
hancement of the initial temperature of the pulverized coal-air flow, the ignition source temperature and the fineness of the
pulverized coal can all widen the range of ignition. It is relatively easy to ignite al with a high volatile content. Under
the same conditions it is easier to ignite a straight pulverized coal-air flow than a swirling one. Key words: pulverized
coal-air flow, ignition, ignition limit.

= A Study of a Mathematical Model of Optimized Thermo-

dynamic Design for an OQil-fired Smoke-tube Steam Boiler [ . ]/ SONG Zheng-chang, GAO Jian-kang (College
of Electromechanical Engineering under the China University of Mining Engineering, Xuzhou, China, Post Code;
211672) // Journal of Engineering for Themal Energy & Power. — 2004, 19(4). — 392 ~ 394, 432.
To optimize the themodynamic design of an oil-fired smoke-tube steam hoiler; optimized independent variables, relevant
variables and objective functions were analyzed and determined on the basis of a thermal equipment optimization theory .
In connection with a thermodynamic design process the intermediate variables in the objective functions were solved. The
constraint conditions of optimization were detemined and a complete mathematical model of optimization was set up. Fur-
thermore, a computer program was prepared to solve the mathematical model. The results of optimization of a typical oil-
fired smoke-tube boiler indicate that the optimization model and the computer program for mathematical solution are effec-
tive and practical for engineering applications. Key words: oil-fired hoiler, themodynamic design optimization, mathe-

matical model, computer program.

AIS = Experimental Study of the Performance of a ALS
(Air Lance Assembly) Type Oxidation Device Used in a Wet Flue Gas Desulfurization System [ , |/ ZHU
Qunryi, QIAN Linfeng, DU Qian, et al (College of Energy Science & Engineering under the Harbin Institute of Tech-
nology, Harbin, China, Post Code: 150001) //Journal of Engineering for Thermal Energy &Power. — 2004, 19(4).
— 395 ~397.
An oxidation device composed of an agitator and air lance assembly (AIS) and installed in a wet flue-gas desulfurization
system undemwent a simulation by using an aeration type of stirring reactor. An experimental study was conducted of the
influence on oxidation performance of the ALS type oxidation device exercised by such factors as the hole opening direc-
tion and hole diameter (0.5 -1.5 mm) of a sparger, stiming speed (150 - 350 t/min), apparent air velocity (0. 8% 10°
~5%10° m/s), etc. The results of the study indicate that the hole opening direction and the hole diameter of the sparg-
er has a relatively small influence on the oxidation rate. With an increase in stirring speed and the apparent air velocity
there will be an increase in oxidation speed. However, when the apparent air speed increased to a certain value, the oxi-
dation rate increase tends to slow down. A theoretical analysis and calculation was conducted by using a twofilm model.
The calculation results are in relatively good agreement with test results. Key words: oxidation device of the air lance as-

sembly type, ;oxidation performance.



