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Tab. 2 Characteristics of coal ranks in the boiler design 220 t/h
( Data provided by a power plant) 21.6 m
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Tab. 3 Desulfurization efficiency of a 220 t/h boiler 2 0.36
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5 Tab. 7 Desulfurating agent and ash sample composition analysis
Tab. 5 Analysis of corrosion characteristics of the 1 2 3 4
heating surface of a boiler under different conditions Si0, 349 .51 40. 14 41.28 46.72
ta/C ha!/C Ly /C ALO;  1.06  30.82  29.76  26.22 3.1
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3 45.732 119.52 144 MgO 0.58 0.2 0.22 0.53 0.29
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Tab. 6 Dew point temperature of the flue gas of a 660 MW boiler 0.255 0.284 0.352 0.149
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Tab.9 Analysis of the ash-caused wear o
characteristics of a 220 t/h boiler 5 Ca/S=2
1 2 3 4 5
Si0, /% 42.51  40.14  41.28 46.72 10 °
AL O, /% 30.82  29.76  26.22 33.1 10
Fe, 0,5 /% 2.7 2.47 2.84 2.67 Tab. 10 Calculation of the influence of the inHfurnace calcium
. 0 91 183 51 7 spraying desulfurization on the boiler efficiency
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Information Fusion Technology ZUO Wei-heng LIU Tong ZUO Peixin ( National Key Laboratory on
Power Transmission and Distribution Equipment Items System Safety and New Technologies Chongqing Unirersity
Chongqing China Post Code:400044) // Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . -

464 ~467

Due to a long delay and a big time constant of the combustion control system of a power plant it is very difficult for
a traditional coordination and control system to quickly and precisely realize a stabilization of the main steam pres—
sure. The radiant energy and heat quantity signal were used to perform an information fusion and an algorithm for
optimizing the air/coal ratio was designed making it possible to realize a quick response to a change of the combus—
tion rate. The test results show that the information fusion-based algorithm can quicken the dynamic response and
the ondine regulation air/coal ratio optimization algorithm can result in a reduction of the oxygen content of the flue
gas by 1.09% averagely during a stable state process make it possible for the fuel to burn more sufficiently com—
pared with the combustion before the optimization and reduce the coal feed by 3% —5% thus leading to an en—
hancement of the combustion cost-effectiveness. Key words: thermal power plant unit combustion control system

information fusion air/coal ratio radiant energy

= Cold-state Experimental Study of a Laminar Combustion Waste Inciner—
ator LIU Xiao-zhou ( College of Material and Energy Source Guangdong University of Technology Guang—
zhou China Post Code: 510006) // Journal of Engineering for Thermal Energy & Power. —2012 27(4). —468

~471

A cold-state test and analysis were conducted of a laminar combustion waste incinerator under 8 operating condi—
tions of which the ratio between the front arch height and the length of the grate was 0.333 the ratio between the
rear arch height and the length of the grate was 0. 12 and the inclination angle of the front arch was 45 degrees. The
test results show that it is comparatively appropriate for the ratio of momentum flow rate between the front and rear
arch falling in a range from 1:2.1 to 1:5. 4. In the space above the surface of the waste layer the distribution of the
vorticity along the direction of the grate length tends to be small in both front and rear portion of the furnace chan-

ging in a range from 3.5% to 6% . Key words: laminar combustion waste incinerator aerodynamics cold-state test

= Feasibility Study of an In-furnace Calcium Spraying Des—

ulfurization Auxiliary System for a Large-capacity Boiler LIU Dan-yao ZHANG Cheng XIA Ji CHEN
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Gang ( National Key Laboratory on Coal Combustion Central China University of Science and Technology Wuhan

China Post Code: 430074) // Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —-472 ~477

To solve such problems of a large-capacity boiler as a frequent change in coal quality a small design allowance for
the wet-method desulfurization system a large work load and a high cost of an extension project etc. an on-the-spot
test was conducted of a 220 t/h boiler installed with an in{urnace calcium spraying system and the influence of the
spraying location and Ca/S on the desulfurization efficiency was obtained. Furthermore in combination with the nu-
merical simulation results of the combustion of a 660 MW unit the authors concluded that the optimum height for
desulfurization by spraying calcium is around 40.51 m. By measuring and calculating the ash composition ash melt—
ing point and particle diameter distribution etc. the authors arrived at a conclusion that an additional installation of
the inHurnace calcium spraying auxiliary desulfurization system to the 660 MW unit did not worsen the corrosion

ash deposition slagging and wear of the heating surfaces of the boiler and the overall efficiency of the boiler de—
creased by 0.757% at the most outside indicating that it has a relatively good safe and cost effectiveness. The re—
search results are of realistic significance for power plants to widen the adaptability of their boilers for various coal
ranks enhance the reliability of their desulfurization systems and meet increasingly strict emissions standard etc.

Key words: calcium spraying desulfurization auxiliary system efficiency corrosion ash accumulation and slagging

wear
35°C CaCoO, 304 316 = Surface Fouling Characteristics of Stainless Steel 304
and 316 in CaCO; Solution at 35 °C SHENG Jian ZHANG Hua SHI Xuefei ZHAO Ping ( College of

Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —478 ~482

Stainless steel 304 and 316 are commonly-used materials for heat exchangers. To study the growth characteristics of
CaCOj crystallization fouls on the surface of both metals is the first step for studying the means to resist the fouling.
In 0.05 g/1 CaCO, solution at 35 °C by employing the static-state reaction method the authors studied the growth
characteristics of CaCOj; on the surface of both metals. The weights of fouls were obtained at different times by adop—
ting the weighing method and the microscopic morphology of the fouls at different times was acquired by using a
scanning electronic microscope ( SEM) . The research results show that under a same condition the weights of fouls
on the surface of stainless steel 316 and 304 are very close. To enhance the pH value can not only increase the
weight of fouls but also promote the formation of square aragonite and calcite and aragonite can increasingly recrys—

tallize into the most stable crystal( calcite) in thermodynamics. To increase the pH value can make the metallic sur—



