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Tab. 1 Main constituents of the waterwall tube material
/%
C Si Mn P S Cr Mo Cu Ni v
15CrMo 0.12~0.18 0.12~0.18 0.17~0.37 0.4~0.7 <0.03 <0.03 0.8~1.1 0.40 ~0.55 <0.2 <0.3
1.3 NaOH 1 PO}” <2.5 mg/L Na’
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<0.85 mg/L Cl~ <0.028 mg/L SO; <0.028 mg/

L Si0,<0.2 mg/L pH=9.52+0.5.
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Fig. 1 Influence of SO; on Tafel curves
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Tab. 2 Influence of SO}~ on electrochemical

parameters of the test piece

Cl~ /mg+L! S03~ /mg-+ L7! E ./V I /A
0 -0.752  1.919x107°
10 -0.653  9.977x1077
° 100 -0.620  6.99x10°7
1000 -0.592 5.8x1077
0 -0.563  9.994 x10°
10 -0.559  9.885x10°°
10
100 -0.536  5.314x10°°
1000 -0.418  4.908 x10~°
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Fig.4 SEM and EDS atlas of the surface of the test piece at a high temperature
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used in tangentiallyfired boilers. Key words: utility boiler on-line monitoring system acoustic wave method aero—

dynamic field industrial application

PID = Main Steam Temperature PID Control of an Utility Boiler
Based on the Intelligent Integration LI Jing§ing ZHANG Xiao-dong YAN Shui-bao ( College of Chem—
ical Industry and Energy Source Zhengzhou University Zhengzhou China Post Code: 450001) ZHAO Rui—u
( Henan Electric Power Experiment Research Institute Zhengzhou China Post Code: 450052) //Journal of Engi-
neering for Thermal Energy & Power. —2012 27(1). -86 ~90

Analyzed was the relationship between the PID control algorithm and the mathematical model for thermotechnical
controlled objects and pointed out were that aboundant information about the thermotechnical objects is contained in
the errors and derivative results. To strengthen the analysis of the foregoing information can enhance the performance
of the PID controllers. The transient process of a closed loop system under a stepped disturbation can be divided into
two stages: the first stage is a non-balanced stationary state away from the balance state in thermodynamics. In a
relatively long time period the CFB boiler flying ash nitrogen isothermal adsorption pore structure intrinsic fre—
quency will maintain its high order oscillation. The second stage is that the closed loop system enters into its linear
non-balanced thermodynamic range. In such a case the PID controllers will be degraded to integral ones. With the
free energy dissipation rate of the system serving as a parameter a PID control algorithm was proposed based on an
intelligent integration. The algorithm can transiently change the proportional gain and integration action and effec—
tively enhance the speediness and stability of the system. A simulation test of the main steam object of a boiler indi-
cates that the performance of the control algorithm is superior to that of conventional PID controllers. Key words:

thermotechnical automatic control intelligent integration PID control boiler main steam temperature

S0;~ = Study of the Pitting Characteristics of Boiler Water-wall
Tube in SO; -contained Solution XIONG Shu-hua ZHU Zhi—ping JING Lingding ZHANG Hui ( Col-

lege of Chemical and Biological Engineering Changsha University of Science and Technology Changsha China

Post Code: 410076) //Journal of Engineering for Thermal Energy & Power. -2012 27(1). -91 ~95

To study the pitting characteristics of waterwall tube material 15CrMo in SO; ~ -contained solution through a normal
temperature electrochemical test and a high temperature plate-hanging test an analysis was performed of the normal
temperature performance and high temperature corrosion characteristics of the material in question. By using a lens
reflection-based metallogenetic microscope SEM EDS and XRD the morphology and constituents of the surface of

the test piece were represented and analyzed. The research results show that at a normal temperature the oxidation
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action of SO;~ will mainly dominates to contain the corrosion to the stainless steel thus enhancing the corrosion-re—
sistant property of the material. At a high temperature SO;~ will become corrosive ions to quicken the pitting of the
material thus forming pittings with serrated rims of which the critical pitting concentration will be 1 mg/L. At a
normal temperature the mechanism to contain the Cl~ pitting by SO;~ lies in its competitive adsorption while at a
high temperature the mechanism to promote the pitting by SO; ™ lies in its local acidification theory. Key words:

waterwall tube 15CrMo SO;~ pitting

= Study of the Pyrolytic Characteristics of Power-plant-purposed
Cation Exchange Resin JING Lingding ZHU Zhiping ZHANG Hui XIONG Shu-hua ( College of
Chemical and Biological Engineering Changsha University of Science and Technology Changsha China Post
Code: 410076) // Journal of Engineering for Thermal Energy & Power. —2012 27( 1) . -96 ~ 100

The pyrolysis by SO; ™ leaked into a thermal system to break up cation resin represents one of the causes that the
SO;~ content in a water-steam system of a power plant exceeds the standard. To solve such a problem the authors
have studied the SO;~ pyrolysis characteristics of the commonly-used cation resin polished by condensate water in
an autoclave. The research results show that after a pyrolysis of the cation resin its exchange functional group ( —
SO,H) will fall off from the resin skeleton and produce a great quantity of acidic substances. The quantity of SO
produced by the pyrolysis will increase with the pyrolytic temperature and a surge phenomenon will emerge after the
temperatue exceeds 200 °C. The quantity of SO;~ produced by the old resin will be slightly less than that produced
by the new resin however more acidic substances will be generated. At 280 °C  the quantity of SO; produced by
the cation resin will increase with an elapse of time. Both actually measured SO;~ and the result obtained from the
infrared spectrum show that a certain quantity of resin is almost completely decomposed after 24 hours. Key

words: cation exchange resin pyrolysis SO;” ion chromatography infrared spectrum

= Study of the Fluid Flow and Heat Transfer in a Seawater Des—
ulfurization Bulk Packing Tower GAO Mei-shan WANG Shi-he ( College of Civil Works Southeast U-
niversity Nanjing China Post Code: 210096) WANG Xiao-ming ( Guodian Environmental Protection Research
Institute  Nanjing China Post Code: 210013) GUO Ming—chun ( Shanhai Huolin Chemical Equipment Engi-
neering Co. Ltd. Shanghai China Post Code: 200127) // Journal of Engineering for Thermal Energy & Power.
-2012 27(1). —101 ~106

On a large-sized movable type seawater desurfurization test rig a pilot-scale test was performed. On the basis of the

volumeltric average method in combination with the pressure loss fitting formula obtained from the test data a mod-



