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Yyl TS AR Py /Pa KR T, /K
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of China where is rich in coal but in a lack of water. Direct-air-cooled units will have a relatively high back pressure
when operating in summer, seriously influencing the safe and economic operation of units and urgently needing to
conduct a study and solve this problem. The authors conducted a theoretical analysis of the sprinkling effectiveness
of a vacuum system in summer under off-design operating conditions and performed a verification of the model a—
dopted through a sprinkling operation of the unit. In this process,the variation regularity of the back pressure under
various sprinkling operating conditions was obtained and the maximum evaporation amount of water sprinkled was
found out. When the amount of water sprinkled exceeds the maximum evaporation amount of water sprinkled , chan—
ges in the back pressure of the unit are relatively small. Under the condition that the amount of water sprinkled is
constant, the back pressure decline effectiveness of the unit operating at a high load and a high temperature is more
conspicuous than that at a low load and a low temperature. Therefore , to start up the sprinkling system when the unit
is operating at a high load and a high temperature is relatively economic. The foregoing can offer theoretical guide
for safe and economic operation of direct-air-cooled units in a high temperature atmosphere in summer. Key
Words: direct-air—cooled, back pressure for operation, sprinkling in summer, amount of water sprinkled, perform—

ance analysis

Laval BIEAE (A 35 4 PORESS T 2 (1) — 4 ¥ 401 = Three-dimensional Numerical Simulation of the Wet Steam
Condensation Flow Inside a Laval Nozzle| i ,ii |SU Min-de, YU Jie-cheng, WEI De-giang( College of Mechani-
cal Engineering, Beijing Institute of Petrochemical Technology , Beijing, China, Post Code: 102617) //Journal of En—

gineering for Thermal Energy & Power. —2015,30(3) . —400 -405

Based on the Wet-steam model in the software Fluent,a three-dimensional multi-operating-condition numerical sim-
ulation was performed of a transonic wet steam flow process accompanied with spontaneous condensation at a low
pressure in a Laval nozzle and the influence of various temperatures and pressures at the inlet on such thermody-
namic phenomena as spontaneous condensation, liquid droplet formation and condensation shock waves etc. and the
liquid-phase parameters in the flow field was analyzed. It has been found that the higher the superheating degree at
the inlet, the higher and greater the nucleation rate and the number of water droplets, however, the growth rate and
average radius of water droplets will decrease with an increase of the superheating degree at the inlet. In the mean—
time, after the condensation emerges in the throat,there will exist an unsteady steam flow at the outlet, leading to a
regular pulsation phenomenon. Hence ,when a steam turbine is being in operation, one can decrease the number of

water droplets precipitated and the average diameter of liquid droplets at the tail end of the outlet by lowering the
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superheating degree of the wet steam at the inlet and in the meantime,to choose proper inlet conditions can avoid
the formation of aerodynamic shock waves in the condensation zone. Doing so can not only decrease the energy loss
in the flow and enhance the work-doing efficiency but also lessen and postpone the destruction of blades in the last

stage to a certain extent. Key Words: steam turbine, wet steam, condensation flow, Laval nozzle

KRN & (K) B S S AL W 5 48 = Simulation of the High Ash Melting Point Coal Gasification
Reaction in a Gas Flow Bed Gasifier [F],7{ ] LOU Tong,ZHANG Zhong—=iao,ZHOU Zhi-hao ( College of Envi-
ronment and Architecture , Shanghai University of Science and Technology , Shanghai, China, Post Code: 200093) //

Journal of Engineering for Thermal Energy & Power. —2015,30(3) . —406 -411

To depict the kinetic behavior of the coal gasification at a high temperature of domestically-originated coal with a
high melting point,with the influence of the high temperature on the coal gasification process being taken into con—
sideration and based on the corrected random pore model, established was a simplified model for gas flow gasifiers
and predicted was the relationship among the syngas components at the outlet, carbon conversion rate, residence
time, particle diameter and gasification temperature. It has been found that when the residence time has exceeded
1.5 seconds, the syngas components at the outlet will immediately tend to be stable. The water gas conversion reac—
tion will determine the syngas components at the outlet. The carbon conversion rate will increase with an increase of
the temperature. When the particle diameter of the pulverized coal has been less than 100 pwm,the influence on the
gasification reaction speed will be not conspicuous. Key Words: coal gasification, kinetic model, simulation, coal

with a high melting point, gasification in a gas flow bed

W HE PID 30 Y BRS He B Be e i R Se 9T = Study of an Intelligent PID ( Proportional , Integral and
Differential) Control-based Combustion Control System for Gas-fired Boilers| T 7 | GU Yang-vang, LI Lai-
chun,ZHANG Shao-Juan ( CSIC No. 703 Research Institute , Harbin, China, Post Code: 150078) //Journal of Engi—

neering for Thermal Energy & Power. —2015,30(3) . -412 -416

With a gasfired boiler combustion system serving as the object of study, the intelligent PID control algorithm was
used to improve its control system. The fuzzy self-adaptive theory was used in combination with the BP neural net—
work theory, genetic algorithm theory and PID control theory to design the control system. By using the software Mat—

lab,a simulation and verification were performed respectively and a contrast with the simulation curves obtained



