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Monte Carlo = A Study of the Infrared Radiative Transfer of an
In-chamber Small-sized Detector Based on a Backward Monte Carlo Method] , |/HUANG Qun—xing, WANG

Fei, T1IU Dong, et al (National Key Laboratory on Clean Utilization of Energy Source, Zhejiang University, Hangzhou,
China, Post Code: 310027) // Journal of Engineering for Thermal Energy &Power. — 2007, 22(4). —564 ~568

There exist a variety of problems, such as a long duration needed and the difficulty in effecting a convergence etc. when
Monte Carlo method is used to calculate the radiation being subjected by a small detector in a three-dimensional radiation
chamber. A backward Monte Carlo (BMC) method featuring three-dimensional inverse energy beam tracking has been em-
ployed. Meanwhile, in combination with the CFD (computational fluid dynamics ) numerical simulation technology, ana-
lyzed were the characieristics of radiative energy received by the infrared radiative-energy sensors at different heights in
the chamber and under different woiking media parameters and combustion conditions. A comparison with the results of
direct Monte Carlo method has been made. The results of simulation calculation show that the BUC method has an obvi-
ous time advantage in dealing with the radiative transfer poblems of a laige emission source for small-sized detectors. In
the meantime, the method can also be used for analyzing the in-chamber combustion process based on the radiative ener-
gy. Key words: backward Monte Carlo method, three-dimensional radiative chamber, CFD (computational fluid dynam-

ics) simulation

=Mathematical Simulation Study of a Selective Catalytic-reduc-
tion-based Flue-gas Denitration Process] , ] /DONG Jianxun, WANG Song-ling, II Yong-hua (College of Energy
Source and Power Engineering, North China Electric Power University, Baoding, China, 071003), LI Chen-fei (National
Research Center of Power Plant Combustion Engineering Technology, Shenyang, China, Post Code: 110034 )// Journal of
Engineering for Thermal Energy & Power. — 2007, 22(4). —569 ~573

The mathematical models for SCR (selective catalytic reduction) flue-gas denitration reaction process can provide a basis
for the design, operation and control of catalytic reactors. An experimental study was performed of the SCR flue-gas deni-
tration reaction process along with an investigation of the influence of relevant parameters on the denitration performance.
The data showing the relationship between the denitration performance and these parameters have been obtained. On the
basis of the relevant mechanism of SCR flue-gas denitration reaction pocess, a mathematical model for such a reaction
pwocess was set up and the Eley-Rideal mechanism model quantitatively used as the surface reaction dynamic model of a
catalyst with due consideration of the in-wall mass transfer of the catalyst. The method for the calculation of chemical-re-
action dynamic parameters in the model by use of SCR flue-gas denitration macro eaction data was studied and the above-
mentioned parameters were computed by utilizing the data from small-scale tests. The numerical solutions to the mathe-
matical model were sought by employing the finite difference method. The numerical simulation results are in good agree-
ment with the test ones, thus indicating that the model is rational. Key words: thermal power plant, nitiogen oxide

denitration, selective catalytic reduction (SCR), mathematical model



