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Fig. 1 Atlas showing the pressure distribution

inside the gypsum cyclone
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Fig.3 Axial velocity in the cylindrical section
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Tab. 1 Separation conditions of the cyclone with
. t=1.32 s different structures
3.4 m/s t= .
1.36 s 2.2 m/s
5.7 m/s. 359 1405 79.65
1764 273 1491 84.52
. 235 1529 86.68
3
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18 mm 18 mm
14 mmo.
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Fig. 4 Tangential velocity distribution in various
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Fig. 5 Gypsum cyclone with a central rod
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Tab. 2 Production capacity of the gypsum cyclone
with different structures
/MPa /m* «h!
0.05 18.5
0.04 17.19
0.03 14.5
0.04 19.65
0.03 17.38
0.025 16.33 @ 7 Z:,g]é:\:‘;%‘l:/a%iil‘lﬁ%/f‘]\ﬂikb
0.04 19. 85 Fig.7 Split flow ratio of the gypsum cyclone
0.03 17.8 with different structures
0.025 16.38

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



075.

3.4

A8 RRLMTEFRAEYHAE
Fig. 8 Separation efficiency of the gypsum

cyclone with different structures
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= Study of the Improvement of the Exhaust Steam Mainline
Pressure Control System of a Steam-driven Power Plant WANG Peng ( Automation College Harbin
Engineering University Harbin China Post Code: 150001) WANG Peng LIU Meng GE Xian—in ( CSIC Harbin
No. 703 Research Institute Harbin China Post Code: 150080) LI Si—gi ( Automation College Nanjing University
of Aeronautics and Astronautics Nanjing China Post Code: 211106) // Journal of Engineering for Thermal Energy
& Power. -2014 29(1). -65~70

On the basis of the exhaust steam mainline pressure control system of a warship prototype steam-driven power plant

proposed was an improved version by employing the forward feed control expert control and self-adaptive control in
a comprehensive way. Such a version had been applied in real vessels. A comparison of the operating data before
and after the improvement shows that the improved system can better adapt itself to any influence caused by interfer—
ence from the outside world during the control process. The control duration will be shortened from 60 seconds to 36
seconds under the disturbance caused by the flow rate of the steam admitted by the deaerator. The improve system
has a quicker response smaller overshoot and shorter stabilization time. Key words: steam-driven power plant ex—

haust steam mainline pressure self-adaptive control expert control

= Study of the Enhancement of the Separation Performance of a Gyp-
sum Cyclone in a Thermal Power Plant AN Lian-suo YANG Yang LIU Chun-yang SHEN Guo-ging
( National Research Center for Thermal Power Generation Engineering Technology North China University of Elec—
tric Power Beijing China Post Code: 102206) // Journal of Engineering for Thermal Energy & Power. —2014 29
(1). =71 ~75

In the light of such problems as the presence of an air column in gypsum cyclones in thermal power plants and the
low separation efficiency a study was performed to enhance the separation performance. By using the software Flu—
ent and the RSM Reynolds stress turbulent flow model VOF ( volume of fluid) fluid volume model as well as the
DPM ( discrete particle model) model a numerical simulation was performed of the characteristics of the flow field
in the gypsum cyclone. Furthermore a test rig was set up to test the performance of a gypsum cyclone without a
central rod with a cylindrical central rod and an upside-down cone-shaped central rod being inserted respectively in
order to obtain the law governing the variation of the production capacity split flow ratio and separation efficiency
etc. performance indexes. The research results show that a negative pressure zone in the gypsum cyclone is pres—
ent leading the air coming from outside world to form an air column by a reverse flow from outlets at both ends. The

spiral movement of the air may bring about an energy loss and to use a central rod can effectively eliminate the air
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column lower the energy consumption and enhance the production capacity thus playing a better role in promoting
the separation inside the gypsum cyclone and meriting a good adaptability to the pressure at the inlet. Key words:

production capacity split flow ratio separation efficiency center rod gypsum cyclone

= Influence of Coal Washing on the Metal Migration and
Ash Fusion Characteristics of Coal With a High Alkali Content DAI Baiqgian WU Xiao§iang ZHANG
Zhong—=iao ( Shanghai University of Science and Technology Shanghai China Post Code: 200093) ZHANG
Zhong=xiao ( Energy Source Research Institute Shanghai Jiaotong University Shanghai China Post Code:

200240) //Journal of Engineering for Thermal Energy & Power. —2014 29(1). -76 ~80

In the light of such difficulties encountered in burning a coal rank with a high alkali content as excessively more
fouling and slagging a typical coal rank was chosen to perform coal washing by using deionised water 1 mol/L nitric
acid and 1 mol/L ammonium acetate respectively and an ICP-OES ( induction coupled plasma object emission spec—
trometer) XRF ( X-ray fluorescence) and XRD ( X—ay diffraction) meter etc. analyzer and instruments to conduct
an analysis and testing of the alkali metal elements and mineral substance components of coal before and after coal
washing by using various solvents. The research results show that the above-mentioned three kinds of solvents for
coal washing have almost no removal effectiveness to Ca and Si in coal while the deionised water has an around
50% removal rate of Na K S and Fe in coal. The nitric acid and ammonia acetate can attain an about 90% remov—
al rate of Ca and Na in coal. Albeit the fusion temperature of the coal ash after coal washing has no big change ( a
deformation temperature of the ash increases by 11 to 42 °C) . However due to the removal of Na and S etc. alkali
metals after the coal washing the precipitation temperature of the initial liquid phase in the ash fusion process will
increase from 700 °C if raw coal is used to 900 °C ( nitric acid) and 1 100 °C ( ammonium acetate) and the mass
percentage of the initial liquid phase precipitated will also decrease from 17 wt/% to 5.38wt% ( deionised water) /
5.09wit% ( nitric acid) . This plays a vitally important role in reducing the fouling degree caused by burning coal
with a high alkali content. Key words: coal with a high alkali content coal washing alkali metal fusion character—

istics

= Study of the Reduction Characteristics of the Fe-based Oxygen Carriers
XUAN Wei-wei ZHANG Jian-sheng ( Department of Thermal Energy and Engineering Tsinghua University
Beijing China Post Code: 100084) //Journal of Engineering for Thermal Energy & Power. —2014 29(1). -81
~85

Studied was the reduction reaction process of Fe,0; and Al,O, prepared by adopting the mechanical mixing method

and using a thermogravimetric analyzer together with a mass spectrometer. During the reduction reaction three



