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Tab. 1 Testing data of the SO, content in the flue gases
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Tab. 2 Testing data of the flue gases during Aug. and Sept. of 2012
1%
/teh”! /C /m* «h!
50, Co, 0, o N,
40.7 354 65 646 27.6 14.9 5.5 0.0 52.0
39.4 339 64 203 30.7 11.9 2.8 0.0 54.7
40.3 340 71 169 31.7 5.9 5.5 0.0 57.0
40.5 347 73 304 30.8 7.4 5.1 0.0 56.7
39.9 339 74 274 31.8 8.4 3.3 0.0 56.5
38.9 333 70 735 31.8 4.9 5.1 0.0 58.2
39.5 360 79 067 29.1 5.1 4.4 0.0 61.3
3
Tab. 3 Calculation results of the parameters 2
of the flue gases at the inlet of the boiler
1%
Jm®oh !
S0, CO, 0, CcO N, '
58 786. 1 30.8 16.6 3.7 0.0 48.9 ’ ;
57 494.0 34.2  13.3 0.7 0.0 51.8 A(]
63 731.5 35.4 6.6 3.7 0.0 54.3 ;
65 644.0 34.4 8.2 3.3 0.0 54.1 K.
66 512.6 35.5 9.4 1.3 0.0 53.8 hl
63343.2 355 55 33 0.0 557 =440.328 k] /kg h, =2799.9 kl/kg.
70 804.8 32.5 5.7 2.5 0.0 59.3
4
Tab. 4 Analytic results of the testing data of the boiler
/kJ+h™! /kJ+h™! /kJ +h! /kJ +h! 1% 1C /KW em™2«C™!
142 014 298 39 602 849 102 197 006 96 034 580 93.9 401.25 0.0156
138 892 956 37 162 090 101 416 466 92 967 137 91.7 381.54 0.015 4
150 428 319 40 667 143 109 296 639 95 090 752 87 382.90 0.015 8
155 220 552 42 773 082 112 088 501 95 562 666 85.3 392.24 0.0159
158 824 969 42 637 810 115 823 441 94 146 922 81.3 381.54 0.015 6
148 662 208 39 436 378 108 886 512 91 787 350 84.3 373.20 0.015 8
163 902 270 47 082 154 116 432 926 93 203 094 80.1 408.75 0.014 6
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Tab. 5 Table of the regression coefficient confidence intervals
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Fig. 2 Flow path for calculating the heat balance - /-
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A numerical simulation study was performed in detail of the flow characteristics of the tangentially fixed blade type
swirling burners in a supercharged boiler and the simulation results under the normal temperature and pressure con—
dition were compared with the flow resistance value in the test and the boundary of the central return flow zone pro—
vided in the literature No. 11 thus it is verified that the calculation model chosen by the authors is correct. It has
been found by analyzing the calculation results of the return flow zone distribution at various air inlet widths velocity
distribution and resistance coefficient under the pressure boosting condition that when the geometrical dimensions
are similar and other structural parameters are kept unchanged the air inlet width will assume a single-value corre—
sponding relationship. When the diffusion angle at the air outlet is constant and the swirling intensity is between 1
and 1.35 a central return flow zone will be formed and favorable to the ignition of the fuel and the stability of the
combustion. With an increase of the air inlet width the uniformity of the air distribution will get worse the maximum
axial return flow speed ( absolute value) in the central return flow zone will become smaller the maximum axial
speed in the main flow zone will become bigger the axial speeds in various sections along the flow direction will to—
tally assume a " M" shaped distribution the tangential speeds will all take on a “N”-shaped distribution the resist—
ance coefficient will exhibit a good positive proportional relationship with the swirling flow intensity. The foregoing is
identical to those given by the literature No. 15 further proving that the calculation model chosen by the authors is

rational. Key words: air inlet width flow characteristics numerical simulation swirling burner

= Testing and Analysis of the Heat Balance of a Copper Synthesizer
Waste Heat Recovery Boiler YAN Bing XIE Kai ( College of Energy Science and Engineering South
China University Changsha China Post Code: 410083) //Journal of Engineering for Thermal Energy & Power.

-2013 28(6). —606 ~610

The flue gas treatment capacity of a copper synthesizer waste heat recovery boiler is regarded as one of the main fac—
tors limiting the enhancement of the yield of the synthesizer. Through a heat balance testing and analysis of a synthe—
sizer waste heat recovery boiler proposed was a heat balance iterative algorithm for calculating the heat balance
characteristics of a waste heat recovery boiler. The research results show that when the synthesizer is under the con—
tinuous and stable operating condition the effective heat utilization coefficient and comprehensive heat exchange co—

efficient of the waste heat recovery boiler can be regarded as constants and the logarithmic mean temperature differ—
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ence can be regressed to a linear relationship with the flue gas temperature at the outlet. The heat balance iterative
algorithm was adopted to obtain the relationship between the maximum flue gas flow rate of the synthesizer and the
flue gas temperature at the outlet of the waste heat recovery boiler when the requirements for the process were met.
The calculation results show that the algorithm in question can be used to predict the thermal performance of the
waste heat recovery boiler thus contributing to a stable production yield and efficiency enhancement of the copper

synthesizer. Key words: copper synthesizer waste heat recovery boiler heat balance calculation method

= Experimental Study of the Law Governing the Movement of
Particles Inside a Gas-solid Two-phase Impingement Flow DU Min ( College of Energy Source and
Power Engineering Jiangsu University Zhenjiang China Post Code: 212013) ZHOU Bin ( College of Space Sci—
ence and Technology Southeast University Nanjing China Post Code: 210096) //Journal of Engineering for Ther—

mal Energy & Power. —2013 28(6) . -611 ~615

To study the movement law of particles inside a gas-solid two—phase impingement flow investigated was the impinge—
ment characteristics of particles inside an impingement flow with glass balls serving as the particle materials on a
self-designed impingement flow test rig by changing the material feeding mode clearance between nozzles gas flow
speed particle feeding speed and diameter etc. and the movement law of particles under different conditions were
obtained. It has been found that inside a gas-solid two—phase flow after a drastic impingement of two strands of parti—
cle flow has occurred in the particle impingement zone the particles will disperse to everywhere and there will be no
phenomena that any particle obviously joins in a reverse flow. Furthermore the drastic impingement in the impinge—
ment zone will lead to a rise of the particle concentration. In the case that other conditions are kept constant to de—
crease the clearance between the nozzles and increase the particle feeding speed will force the impingement inside
the impingement zone more drastic thus the particle impingement zone will become smaller and narrower. When the
particle diameter is relatively big to decrease the particle density will result in a decrease of the impingement corre—

spondingly between particles. Key words: impingement flow gas-solid two-phase flow particle movement collision
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=Power Control System for Thermal Power Generator Units Based

on the Inner Model Control SHENG Kai ( Academy of Sciences Hunan Provincial Electric Power Co.



