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signed a control system. Finally the method above-mentioned was used in a 600 MW supercritical once-through u—
nit. An analysis of the data actually measured proved that the control system can accomplish a stable control over the
intermediate point temperature and real-time responded the change of the load at the same time of accommodating to
the off-design operating conditions thus guaranteeing a safe and economic operation of the electric power system.

Key Words: nonlinear control supercritical once-through boiler intermediate point temperature load demand

= Numerical Simulation of the Air Diffusion Combustion Charac—
teristics of a Central Air Supply Firing Device ZHANG Liang LIU Ming—zhu HE Zhao-bin ( CSIC Har—
bin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy &

Power. —2014 29(6) . —703 709

By using the numerical simulation method studied were the air diffusion combustion characteristics of a central air
supply flue duct type firing device in a heat recovery steam generator. Under the operating condition of a fuel gas
flow rate being 20 m®/h a contrast of the numerical simulation results of the axial temperature distribution and NO,
concentration distribution at the outlet with the test ones shows that they are in good agreement and proves that the
calculation model is correct. The further calculation results indicate that with an increase of the excess air coefficient
and the oxygen content of air or a decrease in air temperature the maximum speed of the gas in the main stream will
increase however the maximum speed area speed attenuation characteristics of the main stream and the axial and
radial distribution of CH, component will change not big. When the air excess coefficient is low the oxygen content
is high and the air temperature is high the flame will be of a “slender” type and to this contrary the flame will be
of a “stubby” type. When the air excess coefficient is low the oxygen content is low and the air temperature is
high the temperature distribution of the flame will be more uniform. To increase the excess air coefficient and de—
crease the oxygen content and temperature of air can effectively reduce the NOx emissions at the outlet. In addition

the CO concentration is only relevant to the excess air coefficient ( i. e. the air flow rate) but irrelevant to the oxygen
content and the temperature of air. Key Words: central air supply diffusion combustion flow characteristics flame

characteristics emission characteristics

= Heat Transfer Characteristics of a Bent Tail Tube
Helmholtz Type Valveless Self-excited Pulsation Burner XU Yan-ying ( College of Safety Engineering
Shenyang University of Aeronautics and Astronautics Shenyang China Post Code: 110136) ZHAI Ming DONG
Peng ( College of Energy Science and Engineering Harbin Institute of Technology Harbin China Post Code:

150001) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . -610 —714
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A test system for bent tailpipe Helmholiz type valveless self-excited pulsation burners was set up on the basis of the
traditional Helmholtz type pulsation burners with the mechanical valves being removed and a continuous air and fuel
supply being adopted. Bent tailpipes including 0° 45° 90° and 135° were designed. The heat transfer characteris—
tics of the pulsation burner were investigated. The research results show that the heat transfer coefficient of the
tailpipe increases with an increase of the pressure variation range at a same frequency and the heat transfer coeffi—
cient is about 2.4 to 4. 6 times higher than that of a steady-state flow at a same Reynolds number. The heat transfer
coefficient of the burner increases with an increase of the pulsation frequency in a same pressure variation range

and the heat transfer coefficient is about 3.3 to 4.7 times higher than that of a steady-state flow at a same Reynolds
number. Key Words: Helmholiz type pulsation burner no-valve self-excited type bent tail tube heat transfer char—

acteristics pressure amplitude frequency

1 000 MW = Study of the Temperature Calculation of the Working
Medium in the Water Walls of a 1000 MW Ultra-supercritical Boiler TENG Ye ZHANG Zhong—iao
( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-
na Post Code: 200090) ZHANG Zhongxiao DONG Jian-cong LIU Xu-dan ( College of Mechanical and Power
Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) //Journal of Engineering for Ther—

mal Energy & Power. —2014 29(6) . -715 -719

With a 1000MW ultra-supercritical tower type boiler serving as the object of study simplified were the aerodynamic
and radiation heat transfer model for furnaces under ultra-supercritical pressures by using a zone division calculation
method. The distribution of mediums temperature was calculated under different boiler load conditions. Compared
with the measured data the maximum deviation is 1.66% indicating that the model can be used to predict the dis—
tribution of the working medium temperature. The research results show that the working medium under the super—
critical pressure changes directly from the liquid to a vapor state working medium temperature changes slowly in
phase transition zone. There is gasliquid coexistence zone under subcritical pressure in which state the working me—
dium temperature remains constant. The saturated water and steam temperature is 362.5 °C at the load of 662 MW
and 344.8 °C at the load of 507 MW. The fluctuation of the working medium temperature is within a range of 2. 8
°C and the spiral coil tubes exhibit an excellent ability to withstand any disturbance in combustion. The highest
steam temperature at the outlet of the water walls is 458.0 °C. Furthermore to control the working medium tempera—
ture at the outlet of water walls will be favorable to the safety of the water walls. Key Words: ultra-supercritical

boiler heat transfer in a furnace membrane type water wall working medium temperature

= Experimental Study of the Regulation Characteristics of a Flow Seal Valve



