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rate G=400 ~ 1200 kg/ (m*°s) and mass stean content x=0~1.0. Through the tests, studied was the impact of
working medium pressure, mass flow velocity and mass steam content on the frictional resistance. On the basis of a great
deal of data obtained fiom the tests and elated theoretical analyses, a correlation formula of frictional resistance of water-
wall tubes was derived, which is suited for design purposes. The relative error between the calculated values and test
ones does not exceed 15%. Key words: once-through hoiler, steam-water two-phase flow, water-wall tubes, frictional

resistance

= A Numerical Study of the Influence of Coal Ranks on Re-
burning-based Denitration Efficiency of Superfine Pulverized Coal] , |/JIA Yan-yan, BI Ming-shu, LIU Zhi
(College of Chemical Engineering, Dalian University of Technology, Dalian, China, Post Code: 116012)//Journal of
Engineering for Thermal Energy &Power. — 2007, 22(5). —542 ~547

By using CFD (computational fluid dynamics) calculation software FLUENTS6. 1 a three-dimensional numerical simulation
was performed of the superfine pulverized-coal reburning process in a full-size tangentially fired boiler. With five kinds of
superfine pulverized coal having a comparatively big difference in coal quality serving as the reburning fuels, studied was
the law governing the variation of NO x emissions with the following factors: the length of the reburning zone, injection lo-
cation of the reburning fuel, excess air ratio o, in the reburning zone and reburming quantity. The study results show that
for different coal ranks sewing as reburning fuels there exists an identical optimal injection location of a reburning fuel.
The greater the wal volatile content, the more notable the reburning effectiveness. The NO y removal rate increases with
an increase of the length of the reburning zone and the eburning coal quantity. The excess air ratio in the reburning zone
has a major influence on the NOx removal rate. Though an analysis of the calculation results, an empirical formula was
obtained, showing the relationship between the volatile content Vi of the diy fuel basis of the reburning pulverized coal
and the optimal value of excess air ratio @, in the reburning zone, thus providing a convenient appwach for the optimiza-
tion of combustion parameters. Key words: superfine pulverized coal, reburning-based denitration, numerical simula-
tion, full-size boiler

= An Experimental Study of Pulverized Coal Concentration Measure-
ment by Using Capacitance Tomography] , | /SUN Meng, LI Zhi-hong, JIANG fan, et al (Institute of Engineer-

ing Thermophysics, Chinese Academy of Sciences, Beijing, China, Post Code: 100080)// Journal of Engineering for
Thermal Energy &Power. — 2007, 22(5). —548 ~550

The accurate measurement of pulverized coal concentration in air pipes and its pwoper regulation are very important to the
safe and cost-effective operation of a boiler during its combustion process. By using the capacitance tomography, tested
and studied was the concentration of solid conveyed by a dilute-phase pneumatic force at a normal temperature. To over-
come the impact of the nonuniformity of the sensitive field of a capacitance sensor on the image formation, a cyclone sepa-
rator was set up in the test system. The wle of the cyclone separator is to concentrate the solid particles mainly in the
wall-surface zone with the electodes of the sensor being located on the straight pipe of the separator. The advantage of the
above testing method consists in its not demolishing the operating characteristics of the original system. The method per-
tains to a norrintrusive type of on-line quick testing technology. The test results obtained from the test stand and relevant
on-line measuring system show that the method under disaission is feasible. Key words: pneumatic conveyance, capaci-

tance tomography, measurement of flow rate, gas-solid two-phase flow

= Design of a Hydraulic System for a Three-eccentricity Quick
Closing Valve and Simulation of its Dynamic Characteristicsy . ] /LAI Xi-de, HE Hai-bin (College of Enewy
Source and Environment, Xihua University, Chengdu, China, Post Code: 610039), YANG Jiong-bo (Chengdu Huaxi
Chemical Engineering Science and Technelogy Stock: Ce. Lid.. Chengdu, China,, Post Code;, 611830), ZHANG ji-jun
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(Sichuan Chenguang Engineering Design Institute, Chengdu, China, Post Code: 610041)//Journal of Fngineering for
Thermal Energy &Power. — 2007, 22(5). —551 ~556

As an equipment item in the emergency trip system, a large-sized three-eccentricity butterfly valve has gradually found its
use in the steam turbine security system of themal and nuclear power plants. The dynamic response characteristics and
reliability of its hydraulic wntwl system are vital to the safe operation of a power plant. In the light of the functional need
of the three-eccentricity butterfly valve as an equipment item in the emergency shutoff valve system, a hydraulic control
version meeting the requirement of an emergency trip has been designed. A simulation model of the hydraulic control sys-
tem has been set up. The simulation of systematic dynamic characteristics during the valve opening and closing process
was conducted and the full-dynamic response of the developed emergency shutoff valve system tested. During the opening
pocess of the valve, the maximal displacement of the actuator piston being measured was 0.2 mm greater than that of the
simulation result and the longest time measured for the quick shutoff valve for both “full open” and emergency shutoff was
without exception 0.01 s longer than that of the simulation result. The foregoing shows that the adoption of simulation
technology during the design process can accurately forecast the dynamic response characteristics of the designed three-ec-
centricity butterfly valve system and also its optimized design versions. Key words; three-eccentricity butterfly valve, e-

mergency cutoff valve, hydraulic system design, dynamic response characteristics, simulation of hydraulic system

=Modification of the Feedwater Preheater of a High-parameter Boiler] , ]/
TAN Hong, LIN Lin, WANG Jing-fu (Steam Turbine Design and Research Department, Harbin No.703 Research Insti-
tute, Harbin, China, Post Code: 150036)/ /Journal of Engineering for Themal Energy &Power. — 2007, 22(5). —
557 ~559

Concerning the imported 100E11 boiler feedwater preheater; there exist such problems as the failure of its thermodynamic
performance to meet the requirement of process systems and the leakage of tube boxes. In response to the request of end-
users, a modification of the boiler was performed. Through a renovation and change of the materials, structure and mam-
facturing technology of the equipment items, the intractable problem concerning the sealing of high pressure tube boxes
was resolved, the thermodynamic performance of the equipment items improved, and the heat exchange areas were en-
larged, thus meeting the requirement of the relevant technological systems. The long-time operation has shown that the
modification has achieved good results. Key words: high-parameter boiler, preheater, themodynamic perfomance, high

pressure seal

= Numerical Simulation of the Gasification Process of Coal-Oil-
Water Slurry in a New Type Gasifier] ., ]/YU Hai-long (College of Energy Source and Environment, Zhongyuan
University of Technology, Zhengzhou, China, 450007), LIU Jian-zhong (National Key Laboratory on Clean Utilization of
Energy Source and Environment Engineering, Zhejiang University, Hangzhou, China, Post Code: 310027) // Journal of
Engineering for Thermal Energy &Power. — 2007, 22(4). —560 ~563

A study of numerical simulation and calculation was performed of the gasification process of coal-oil-water slurry in a new
type of water-slurry gasifier incorporating multiple nozzle inlets. A law governing the temperature distribution in the gasifi-
er and concentration distribution of various gasification products has been analyzed. The results of the numerical simula-
tion calculation show that when the gasification of oil-water-coal-slurty is compared with that of common water-coal-slurry
both having the same concentration, the average temperature in the gasifier has undergone a slight increase. The catbon
transformation rate shot up by 3.39% and the effective gas (CO+H,) cntent in the raw gas at the outlet of the gasifier
rose by 10.58%]. The concentration of CO2 and HyO was reduced by a great margin with water decomposition rate being
enhanced greatly. The gasification effectiveness has been obviously better than that of conventional water-coal-slury . Key

words:, oil-water-coal-dlurry, gasification, gasifier; .numerical .simulation



