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= Study of the Decomposition Characteristics of Limestone and
the Law Governing the Migration of the Microscopic Structure CHEN Hong-wei CHEN Jiang-tao
WEI Ri-guang SUO Xindiang( College of Energy Power and Mechanical Engineering North China University of E—
lectric Power Baoding China Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2013
28(1). =73 ~77

By using a self-made thermogravimetric analyzer a thermogravimetric test of the calcination and decomposition of
limestone was conducted with the law governing the influence of temperature calcination atmosphere and particle di—
ameter on the decomposition process of limestone being obtained. Furthermore by using a scanning electron micro—
scope( SEM) and a specific surface area and porosity analyzer the variation law governing the migration of the mi—
croscopic structure of the product obtained during the calcination and decomposition process was mainly investiga—
ted. The research results show that temperature is a key factor influencing the calcination of limestone the higher the
temperature the quicker the reaction. The pressure component of carbon dioxide and an increase of the particle di-
ameter can play a certain role in prohibiting the decomposition reaction of limestone. The specific surface area and
pore volume of the product produced during the calcination of limestone will quickly increase with the continuation
of the calcination. If going on calcinating after exceeding the time required for a total decomposition the product of
the calcination of limestone will begin to sinter the specific surface area and pore volume will decrease. The original
limestone has almost no pores. However with the continuation of the calcination micro-pore middle-sized pores and
big pores will emerge assuming a dual-peak structure distribution. From the beginning to 2.5 min of the calcina—
tion the middle-sized pores will increase in a relatively large quantity and during the time from 2.5 min to 6.5 min

the micro-pores and big pores will quickly come into being however the sintering will lead to a reduction of the
number of the pores. Key words: limestone decomposition characteristics calcination reaction microscopic struc—

ture

= Experimental Study of the Combustion Characteristics
of Methane at an UltraJdow Concentration in Inert Particles ZHANG Li ZHENG Shi-wei YANG
Zhong—qing( Education Ministry Key Laboratory on Low-grade Energy Source Utilization Technology and System
Chongqing University Chongging China Post Code: 400030) // Journal of Engineering for Thermal Energy & Pow—
er. —2013 28(1). -78 ~81

By adopting a test method studied were the characteristics controlling the influence of inert particles on the combus—
tion characteristics of methane at an ultradow concentration and at the same time investigated was the law governing
the influence of the inlet gas speed inlet gas concentration and bed temperature on the conversion rate of methane.

The test results show that when the reaction temperature is relatively low there will be almost no carbon dioxide to
be produced and the oxidation of CH, will produce an intermediate product CO. With a rise of the reaction tempera—
ture the CO will be gradually oxidized to CO,. An addition of inert particles will raise the ignition temperature of
CH, and prohibit the conversion efficiency of methane in the high temperature section. A presence of inert particles

will lower the temperature corresponding to the CO maximal peak value. With a decrease of the inlet gas speed and
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an increase of the bed temperature the conversion rate of methane will increase. However to change the concentra—
tion of methane will basically have no influence on the conversion rate of methane. Key words: methane at an ultra—

low concentration inert particle combustion methane conversion rate

NO, =NO, Formation Mechanism of a Marine Su-
percharged Boiler and a Method for Approximately Calculating Its Emissions QIN Xiao-yong LI Jun
( College of Power Engineering Naval Engineering University Wuhan China Post Code: 430033) ZHANG Xiao—
dong( Scientific Research Department Naval Engineering University Wuhan China Post Code: 430033) // Journal
of Engineering for Thermal Energy & Power. — 2013 28(1). -82 ~85

On the basis of analyzing the chemical reaction mechanism governing the NO, formation in a marine supercharged
boiler presented was a method for approximately calculating the NO, emissions of a marine supercharged boiler. The
NO, formation modes in a marine supercharged boiler mainly involve the thermal and fuel one. The NO,, formation
amount in the thermal mode can be approximately calculated by using the effective temperature in the furnace the
equilibrium concentrations of N, and O, at the effective temperature of the furnace and the mean residence time of
the combustion products in the furnace. The NO, formation amount in the fuel mode can be approximately calculat—
ed by using the content of nitrogen in the fuel and the mean conversion rate of nitrogen. The furnace effective coeffi—
cient m” is 0.9 and the mean conversion rate of the NO, formation amount in the fuel mode is 0. 36. The maximal
error between the actually measured results and the calculated ones of the NO, formation amount in the marine su—
percharged boiler is 5.6% indicating that the method in question can meet the requirements for approximately esti—
mating the NO, emissions of a marine supercharged boiler. Key words: supercharged boiler NO, emissions ap—

proximate calculation method effective temperature

NO,. = Study of the Precipitation Characteristics of NO,. in the
Coal Bed of a Laminar Combustion Boiler Under Different Air Distribution Modes DU Haiiang
ZHANG Pin LUO Yong-hao LU Yi( Thermal Energy Engineering Research Institute Shanghai Jiaotong University
Shanghai China Post Code: 200240) // Journal of Engineering for Thermal Energy & Power. — 2013 28(1) . -86
~92

The combustion characteristics of coal in large-sized particles in a laminar combustion boiler differ greatly from those
of pulverized coal. To precisely master the law governing the precipitation of nitrogen element in a laminar combus—
tion unit boiler a contrast test of the precipitation characteristics of NO,, from the coal bed surface under different
air distribution modes was performed. During the experiment the NO, concentrations and the 0, CO, CO and H,
concentrations on the coal bed surface of various coal ranks were tested and the data under different air distribution
modes were compared and analyzed with the NO, concentrations along the grate on the coal bed of a laminar com—
bustion boiler featuring a dual peak distribution being obtained. Around 5 min after the boiler has been ignited from

the coal bed NO, production formed its first peak value the maximal peak value of the amount of NO, formed from



