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Fig. 1 Simplified drawing of a steam-driven

draft fan system
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Tab. 1 Table of technical parameter of a

small-sized steam turbine
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Tab. 2 Comparison of economic index of different driving modes
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240 340.6  338.0 4.8 6.2  351.8  360.3
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Fig.2 Operating conditions of the unit in SIS
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Tab. 3 Analysis of the safety of IDF in different blade angles
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Tab. 4 Corresponding relations between

>

=

4

the load and the blade angles

i /MW IR /()
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450 -350 =25

350 -300 -30

300 -240 -35

MR/ B ETE MR FEE WRARAR ARXTRE AOR

m? s EE/(°) mPes ! reminT! XfHE LR 1%

255.5 0 268.8 680.50 -0.042 0.378 -

256.4 -5 265.8 689.37 -0.035 0.372 -
256.8 -15 261.9 719.72 -0.017  0.358 -
257.3 -25 243.1 755.81 0.059 0.341 74.6
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Tab. 5 Comparison between the simulation results and the experimental data in different load conditions

P 600 MW £ frf 450 MW £ fa 300 MW ff
SCIEE PTEEAR xR/ % SCREEE  DTEBUR AHXIRZE/ % SKIREOR  TEEEE O AXRZE/%
SRR /L h ! 323.5 324.3 0.247 219.2 219.7 0.228 176.5 175.7 0.453
1 55| KBLEIT 15t/ % 88.2 88.2 — 72 — 72 72 —
2 25| KU B 4 / % 88.3 88.3 — 72.7 72.7 — 72.7 72.7 —
TR (kg e s ! 579.36 587.3 1.37 475.94  480.07 0.867 397.64  407.13 2.387
SRR R 1.15 1.15 0.001 1.248 1.248 0.018 1.39 1.39 0.08
B i DR EE /C 98.95 99 0.051 80.8 80 0.99 72.45 72.5 0.069
1 25| KUHLEE 3 /rpm 955.74  964.13 0.878 824.07  824.44 0. 044 694.3 700. 05 0.828
2 28| KL 8 /rpm 955.81  965.13 0.975 824.19  824.44 0.031 694.37  701.22 0.987
1 S XHLALRKE/kPa 81.07 81.69 0.765 83.25 83.19 0.072 84.16 84.23 0.083
2 S5 KA O R /kPa 81.24 81.91 0.825 83.26 83.29 0.036 84.15 84.3 0.178
1 SB[ AHLH O XJE /kPa 8715 87.1 0.057 87.72 87.11 0.695 87.49 87.63 0.16
2 S| WML FXE/kPa 87.26 87.46 0.229 87.79 87.13 0.752 87.56 87.66 0.114
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Fig.4 The main structure graph of the simulation platform
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Tab. 6 The APROS simulation results in optimal control strategy
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- 5 B oA S 3 B O R PR BE 2 I T 5T = Study of the Influence of the Thickness of Blades on the Per—
formance of a Low Specific Rotating Speed Centrifugal Pump [ 11,7 ] SONG Wen-wu,JIN Yong=in,FU Jie,
XU Yao-gang ( College of Energy Source and Environment, West China University, Chengdu, China, Post Code:

610039) //Journal of Engineering for Thermal Energy & Power. —2015,30(3) . —441 —445

In the design process of a low specific rotating speed centrifugal pump,the influence of the blade thickness on the
performance of an impeller is scarcely taken into account. When the velocity coefficient method is used to design an
impeller, the influence of the blade thickness will be only placed in the factors of the extrusion coefficient to take
part in the lift calculation, thus having not radically studied the relationship between the blade thickness and the
performance of the impeller in a low specific rotating speed centrifugal pump. A numerical calculation method was
used to conduct a numerical analysis of three versions: the thicknesses at the trailing edge of the blade are §, =5
mm,5, =10 mm and §, =15 mm respectively and the operating conditions calculated ranged from 0.2 Q, to 1.4
Q,. It has been found that to increase the thickness at the trailing edge of the blade may change the operating condi—
tions at the throat at the outlet of the impeller, thus influencing the flow conditions in the flow passages. The external
characteristic curves show that to increase the blade thickness can force the lift and efficiency to somewhat increase
and in the meantime, the shaft power will increase accordingly. Through an analysis of the three versions, the authors
learned more about the law governing the influence of the blade thickness on the external characteristics of the low
specific rotating speed centrifugal pump, therefore , offering reference for rationally controlling blade thicknesses in
design. Key Words: low specific rotating speed centrifugal pump, blade thickness, centrifugal impeller, performance

prediction

600 MW #HL4 7(zhs | KUBL 5 56 B 9ims {01k 5 {5 ¥ = Optimization and Simulation of the Control Strategies
for a 600 MW Unit Steam-turbine-driven Forced Draft Fan System| H],{ | GUO Jun-shan 51 Feng-qi , SHAOD
Zhuang ( College of Energy Source and Environment, Southeast University , Nanjing, China, Post Code: 210096) ,
ZHU Kang-ping ( Sehtou Power Generation Co. , Lid. , China Electric Power Investment Group Corporation,
Shuozhou, China, Post Code: 036800) //Journal of Engineering for Thermal Energy & Power. —2015,30(3) .

—446 - 451

In the light of the safety problems encountered when a 600 MW thermal power plant unit steam-turbine-driven
forced draft fan was operating at a low load ,the authors analyzed its control strategies and proposed optimized con—

trol strategies for coordinating and controlling the negative pressure in the furnace by changing the rotating speed of
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the stator blades and making the installation angle of the stator blades to change step by step with the load. On this
basis,a simulation platform for steam—-turbine-driven forced draft fans was set up based on the APROS software ,be—
ing capable of accurately simulating changes of various parameters of a forced draft fan in its practical operation
process and a simulation was performed of the control strategies optimized by using the APROS simulation platform.

It has been found that the optimized control strategies can effectively avoid the surge problem of the forced draft fan
and enhance the operation safety of the unit. Key Words: steam-turbine-driven forced draft fan, control

strategy , APROS
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Smoke stacks are regarded as one of important equipment items in thermal power plants. When the temperature on
the inner wall surface of the smoke stacks is lower than the dew point temperature of sulfuric acid, the sulfuric acid
steam in the flue gases will dew on the wall surface to corrode it and shorten service life of the smoke stacks.
Through calculating the temperature distribution of the flue gases inside a smoke stack,one can determine the de—
wing locations of flue gases inside the smoke stack and also finalize an on-the-spot corrosion and erosion version. By
adopting the heat balance method, the authors established a general-purposed theoretical mathematical model for
calculating the temperature of flue gases and the temperature on the wall surface inside the smoke stack. For a
sleeve type smoke stack in a CFB power plant,the mathematical model in question was used to calculate the distri—
bution of the temperature in the air interlayer of a sleeve type smoke stack in both winters and summers along the
height of the smoke stack and that inside the wall surface of the smoke stack at various loads and analyze their vari—
ation regularities. The calculation results are in relatively good agreement with those calculated by using the semi—
empirical calculation formulae and tested on the spot. Key Words: smoke stack, temperature distribution, mathe—

matical model, sleeve type smoke stack , interlayer temperature
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