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Compared with traditional water-cooled units, air-cooled units are susceptible to the changes of environmental factors, and,
as a result, their object characteristics become more complicated. A load-pressure object dynamic model of the air-cooled
units was established, and the variation regularity and range of their main parameters were analyzed .On this basis, by em-
ploying two contwol modes, namely, boiler operation based on turbine control and tuibine operation based on boiler control,
simulated and analyzed was the influence of the load-pressure operating point, exhaust steam pressure and the change of
fuel heat value on the peformance of the cntwol system. It has been found that PID (proportional, integral-differential )
controllers can boast a wrlatively good wbustness, and can overcwme the influence of the change of exhaust steam pressure
and fuel heat value of the power unit on the control system. The pulverized-coal milling irertia and time delay as well as
the change of boiler heat accumulation coefficient in the model both caused by the change of load-pressure operating
point, and the self nonlinearity of an object under study still constitute the main factors influencing the control quality of
the air-cooled unit. Key words: automation control technology, direct air-cooled unit, coordinated control, mbustness, sim-

ulation analysis

1TC/2TC = Simulation Analysis of the 1 TC/2TC Switch-over Process
of a Marine Sequentially Supercharged Diesel] ., ]/CHEN Hua-ging (Department of Thermal Fneiy, Tsinghua U-
niversity, Beijng China, Post Code: 100161) Journal of Engineering for Thermal Energy &Power. — 2009, 24(2). —226
~229

The sequential turbocharging technology is one of the main measures for improving the low-load performance of a marine
diesel . The 1TC/ 2TC switch-over time and process exercise a rlatively big influence on the transient performance of a se-
quentially supercharged diesel. The authors have established a quasi-steady-state mathematical model for the foregoing
diesel, and simulated and analyzed the dynamic performance of the 1TC/ 2T'C switchrover pocess of a 16PAGSTC type se-
quentially turbocharged marine diesel. The research results show that as far as the 1TC/2I'C switch-over pwcess of the
diesel in question is concerned, a omparatively appropriate switch-over time has been determined as follows: after the gas
valve to the contwolled turbochamger has been opened when the rotating speed of the controlled turbochawger dightly ex-
ceeds that of the basic turbocharger, open pomptly the air valve of the controlled turbocharger. It is more appropriate that
the time delay for the 1TC/2TC switch-over process of the 16PAGSTC diesel should be chosen at 2. 7 seconds. Key

words: diesel, sequential turbochaging, pefomance simulation

=Influence of Low heating-value Fuels on the Operating Charac-
teristics of a Miniature Gas Turbine] , ]/ LIU Aigw, WENG Yi-wu, WENG Shi-lie, et al (Education Ministry
Key Laboratory on Power and Mechanical Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code:
200240)/ / Journal of Engineering for Themal Enewgy & Power. — 2009, 24(2).— 230 ~ 235

Biomass gas features a low heat value and different combustible corstituents, leading to various problems during its appli-
cation in miniature gas turbines. When a miniature gas turbine designed for burning natural gas uses a low-heat-value fu-
el, a change of working medium flow rate and thermodynamic characteristics may result, bringing about a change of the op-
erating characteristics of the gas turhine. To use the low-heat-value fuel for the gas turbine, proposed were several methods
for adjusting and impwving the miniature gas turbine to adapt it to such a fuel. By using a mathematical model, calculated
was the influence of using these methods on the operating characteristics of the gas turbine. It has been found that after the
use of the low-heat-value fuel, a conspicuous change may occur to the operating characteristics of the gas turbine. Among
the methods under disaussion, the improvement of the compressor and turbine to accommodate to a new matching of the

flow rates is the most suitable one.Apart from the matching. problem, the authors have also mentioned other problems vet
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to be solved for using low-heat-value fuels. Key words: biomass, low heat value, miniature gas turbine

- = Investigation of Mixing- dilution Combustion Flames of Syngas-methanol] , |/
ZHANG Wen—xing, MU Ke-jin, WANG Yue, et al (Key Laboratory on Advanced Energy and Power, Institute of Engineer-
ing Thermophysics, Chinese Academy of Sciences, Beijing, China, Post Code: 100190)// Journal of Engineering for Ther-
mal Energy &Power. — 2009, 24 (2).—236 ~241

An experimental study and numerical analysis was pefomed of the mixing-dilution combustion flames of syngas-
methanol. During the experiment, the flame morphology was observed, and the flame temperature as well as the @wncentra-
tion of NO x pollutants in the flue gas were measured . The test results show that under the condition of an equal power out-
puts the shape of the mixing-dilution combustion flame of the syngas-methanol seems slightly slender as compared with that
of a syngas flame, the temperature in the high-temperature zone is a bit low and the NOy emissions from the flue gas are
comparatively small. A numerical calculation and analysis shows that the mixing-dilution combustion flame in question be-
comes longer; because the methanol in the flame has not been burnt out in time, and the drop of flame temperature comes
about from a relatively low temperature of the methanol flame. The decrease of NO x emissions from the flue gas results
from the addition of methanol to the flame, which is conducive to suppressing the fommation of NO of hoth the thermal and
intermediate type. Key words: syngas, methanol mixing-dilution combustion, NO

= Study of a Model Featuring Mass Transfer and Chemical Equilibrium
for Wet Method-based Desulfuration] ., ]/ZHANG Xiao-dong, WANG Xiu-yan (College of Energy Source and
Power Engineering, North China Electric Power University, Beijing, China, Post Code: 102206), ZHENG Yong-gang (Col-
lege of Resources and Envionmental Science, Chongging University, Chongqing, China, Post Code: 400044)// Journal of
Engineering for Thermal Energy & Power. — 2009, 24(2). —242 ~246

The techmology of limestone-gypsum wet-method desulfuration by using a spray absorption tower is nowadays most widely
used in coal-fired power plants. Inside the tower; the sprinkling liquid droplets will fall in an inverse direction against the
rising flue gas flow to absorb SO2 in the flue gas. Based on a steady-state assumption, the authors analyzed the equilibrium
relationship between the chemical reaction process in the droplets and liquid-phase cnstituents, and also presented a
model featuring the dissolution velocity of solid CaCO3. By employing a total mass transfer coeflicient, set up was a mass
transfer rate model for droplet absorption-phase constituents. Through an analysis of the material quantity equilibrium of
various components between the gas and liquid phases, established was an equilibrium equation for the controlled volume
in the absorption zone. The model in question can provide guidance for relevant engineering applications, and can also be
used for the emulation calculation of absorption towers and flow-field numerical simulation calculations. Key words: ab-

sorption tower; flue gas desulfuration, contwolled volume, mass transfer rate

CFKD = Research on the Characteristics of MSW (Municipal Solid
Waste) Oxygen-enriched Combustion Based on Computational Fluid Dynamics| , ]/ LIU Guo-hui, MA Xiao-
gan YU Zhao-sheng (College of Electric Power, South China University of Techmology, Guangzhou, Post Code:
510640)/ / Journal of Engineering for Themal Energy & Power. — 2009, 24(2).— 247 ~ 251

The oxygen-enriched combustion technology enjoys cnspicuous benefits of energy-saving and environment pwtection, and
represents an effective measure for achieing a steady combustion of low-heat-value wastes and reducing pollutant emis-
sions. By employing CFD (Computational Fluid Dynamics) technology, studied were the characteristics of MSW (Munici-
pal Solid Waste) combustion in the oxygen-enriched atmosphere of a mechanical stoker. The authors have presented the

curyes, showing, the flue gas temperature and. constituent,concentration over and above the waste-burning bed layer as well



