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CCD NO = Experimental Study of the Measurement of Furnace
Temperature Fields and NO, Emission Characteristics with the Help of a Charge-coupled Device (CCD) [ ,
] /GUO Jian-min, LIU Shi, JIANG Fan, et al (Imstitute of Thermophysics under the Chinese Academy of Sciences,

Beijing, China, Post Code: 100080) //Journal of Engineering for Themal Energy &Pawer. — 2006, 21(1). —39 ~
42

Local high temperature in a furnace flame is a major cause leading to an increase in NOy emissions. Furnace tempera-
tures were measured by using a charge-coupled device (CCD) based pick-up camera with the temperature measurement
principle pertaining to a dual-color method. Under various operating conditions an experimental investigation was conduct-
ed of the relationship between such factors as boiler load, excess air factor, coal rank, furnace temperature, burner oper-
ating mode, etc on the one hand and NOx emission characteristics on the other. The results of the investigation indicate
that with the change in various influencing factors the furnace temperature will undergo corresponding changes and the
NO 5 emissions also follow different variation laws. The charge-coupled device can effectively monitor the furnace temper-
ature on a real-time basis and diagnose local high temperatures, thus resulting in an improved combustion and a better
regulation of operating cnditions as well as an effective lessening of NO  emissions. Key words: charge-coupled de-

vices, NO x, boiler

CO, NOy =The Role Played by CO, Diluted Fuel in Suppressing
NOyx Formation During an Oxygen-enriched Diffusion Combustion Process [ 5 | | YANG Hao-lin (Department of Ther-
mal Sciences & Energy Engineering, China National University of Science & Techmology, Hefeis Anhui Province, China,

Post Code: 230027 ), ZHAO Dai-qing, LU Guan-jun (Guangzhou Institute of Energy Conversion under the Chinese Acad-

emy of Sciences, Guangzhou, China, Post Code: 510604) [ floumal of Engineering for Thermal Energy &Power. —
2006, 21(1).—43~47

The reduction of NOy emissions in a high-temperature flame is a key factor for furthering the widespread use of oxygen
enriched combustion as a new type of energy-saving combustion technology. Based on the theory of NOx suppression real-
ized through the use of flue-gas ecirculation, etc and with a counterflow diffusion flame serving as an object of investiga-
tion the impact on flame characteristics and NOy formation by CO, diluted fuel under various concentrations of enriched
oxygen was studied using a model of detailed elementary-reaction dynamics. The results of the study indicate that the im-
pact of the CO2 diluted fuel on combustion characteristics will tend to be conspicuous with an increase in oxygen concen-
tration in an oxidation agent. Moreover, under a wrlatively high oxygen concentration the CO2 diluted fuel can, in addit-
ion lo maintaining a relatively high flame temperature, effectively reduce NO y formation and NO x emission index ELNO.
Key words: oxygen enriched combustion, fuel dilution, NO y, numerical analysis

CFD = A CFD (Computational Fluid Dynamics) Study of the Small-scale
Combustion Characteristics of Premixed Natural Gas|[ , | /XU Kao, LIU Zhong-liang, KANG Tianfang, et al
(Education Ministry Key Laboratory of Heat Transfer Intensification &Energy Consewvation under the Institute of Environ-
mental and Enegy Engireering of the Beijing Polytechnic University, Beijing, China, Post Code: 100022) I fournal of
Engineering for Thermal Energy &Power. — 2006, 21(1). —48 ~52

A CFD (wmputational fluid dynamics) two-dimensional model was employed to study the combustion of premixed natural
gas in a small-scale space and the impact of wall heat-conductivity factor and outer wall heat loss on the combustion char-
acteristics. The results of the study indicate that the wall heat conductivity factor and the outer-wall heat loss have a di-
rect influence on the ignition and stability of the flame and the formation of NOy . As for the premixed natural gas there
exists only a zone of very small flow velocity, which can maintain combustion in a channel. Finally, the impact of axial
and radial temperature gradient on a combustor was analyzed and, an optimum thermodynamic condition under simulated

circupstances has been identified, thereby making it passible to achieve the aim of optimizing a small-sized combusior.
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Key words: natural gas, small-scale combustion, cmbustion characteristics, heat conduction

CFB = An Investigation of the Impact of Fly-ash Reburning
on the Operation of an Anthracite-firing CFB (Circulating Fluidized Bed) Boiler| , | /HE Hongzhou (Insti-
tute of Energy and Power Engineering under the Jimei University, Xiamen, China, Post Code: 361021) [llournal of Fn-
gineering for Thermal Erergy & Power. — 2006, 21(1). —53~57

The reactivity of fly-ash carbon and that of other coals fed into a boiler was investigated and compared through experiments
with the help of a themobalance. A theoretical analysis was conducted of the impact of fly-ash reburning on the combustion
efficiency of a CFB (circulating fluidized bed) boiler. Moreover, by way of industrial tests investigated and measured was
the impact of the fly-ash quantity recycled for reburning on the following items: the operating temperature of a recycle-to-
boiler device, fly-ash particle distribution and its catbon content, boiler combustion efficiency and other operating parame-
ters. The results of the investigation indicate that the reactivity of fly-ash carbon of the CFB boiler buming Fujian anthracite
is higher than that of other corresponding coals fed into the boiler. In addition, other parameters, such as carbon content of
the reburnt fly ash, the ratio of the rebumnt fly ash amount to other wals fed into the boiler, have a major influence on the
ombustion efficiency of the hoiler. The use of fly-ash rebuming techmology will be conducive to reducing the carbon cont-
ent of the fly ash and the operating temperature of recycle-for rebuming device as well as enhancing the combustion efficien-
cy of the boiler. However, a relatively large amount of fly ash assigned for eburning will affect the stable operation of the
boiler. Key words: Fujian anthracite, circulating fluidized bed boiler, fly ash, rebuming

= Experimental Study of the Volt-ampere Characteristics of Fly Ash Resulting
from Coal Firing[ ., | /YUAN Yong-tao, QI Li-qiang (Institute of Environmental Science &Engineering under the
North China University of Electric Power, Baoding, China, Post Code: 071003) [ fournal of Engineering for Thermal
Enewy &Power. — 2006, 21(1). —58 ~61

The dielectric character of fly ash is a major factor having an impact on the efficiency of electrostatic precipitators. By
employing a self-developed direct-current high voltage test system the current leakage and specific resistance of the fly ash
of various kinds of wal being fired were measured and analyzed, and a series of volt-amper characteristic curves ob-
tained. It has been found that the relation among the following three items, i.e., the voltage applied to the ash layer
the current leakage through the ash layer and fly-ash specific resistance, does not alvays cnform to the classic Ohm’ s
law, namely, VI # constant. At the three segments of high, middle and low voltage the volt-ampere characteristic
curves of the fly ash have different configuration features. With an increase in voltage the specific resistance of the fly ash
assumes a descending tendency with the range of descending amount being within one order of magnitude (10" Q°an).
The cause leading to the occurrence of this phenomenon wnsists in the high-resistance feature of the fly ash. Mearwhile,
this is also closely related with the physical-chemical properties of the coal rank and fly ash. Key words: fly ash of coal
fired, dielectric properties specific resistance, electrostatic precipitator

= A Study of Two-phase Shock Waves with a Two-phase Flow Sonic
Velocity being Taken into Account [ , | [ZHAO Liang-ju, GAO Li-juan, YUAN Yue-xiang, et al (Institute of
Power Engineering under the Chongging University, Chongging, China, Post Code: 400044) /lfournal of Engineering for
Thermal Energy &Power. — 2006, 21(1). —62~ 65, 69

On the basis of a two-phase flow sonic velocity a gas-solid two-phase flow shock-wave model was set up, and calculations
and analyses were performed. When compared with the caleulation results of a shock wave model based on a single-phase
flow sonic velocity it has been found that in the case of a relatively large gas-phase volume the sonic velocity difference as
calculated by using the above two kinds of models is relatively small and the shock wave results for the two models are in
good agreement. When the gas phase volume is relatively small, the sonic velocity value calculated through the use of the

twoy phase sonic velocity, model is in better, correspondence with the actual value, resulting in more rational shock wave re-



