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Fig. 1 Schematic diagram of the flow path for ondine
monitoring the thermal efficiency of a coal gasired boiler
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calculation flow path
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Tab. 1 Characteristic data of the coal gas
1 2
(8) Vo
2.3.3 HBFAERHHE ©(CO) /% 22.57 21.20 21.25  20.82
. o (H,) /% 231 216 2.07 1.99
(6) Qo o (CH,) /% 0.57 0.53  0.49  0.46
2.3.4 mMARFAREALLSTHE 0 (CO,) 1% 19.86  20.28 20.37  20.50
(2) Vo @ (Ny) /% 54.69 55.83 55.82  56.23
(9) Vino © Qu vt /K = m > 3306 3102 3085 3011

2.4
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2 3 1 2
Tab. 2 Main operation data of the boiler
: 2 0.51% 0.21% 0.36%
/teh"! 212.5 183.7
/MPa 9.8 9.8
/C 535.7 538.0 ;
/teh! 214.6 185.5
IMPa 13-4 11 0.11% 0.07% 0.09%
/C 215.2 214.8
/°C 142.7 145.5
1% 2.64 2.89 o
co 1% 0.13 0.14 3
/C 27.6 28.5
/m* +h~! 209 214 187 632
/kPa 6.1 6.0
1% 34.8 32.3 o
3
Tab. 3 Calculation results of the boiler efficiency
1 2
o( CO) /% 22.57 21.48 21.20 21.25 20. 89 20. 82
¢ (Hy) /% 2.31 2.20 2.16 2.07 2.04 1.99
o (CH,) /% 0.57 0.54 0.53 0.49 0.48 0.46
@ (CO,) /% 19.86 20.19 20.28 20.37 20.48 20.50
o (N,) 1% 54.69 55.59 55.83 55.82 56. 11 56.23
Qe /KJ em™? 3306 3147 3102 3085 3033 3011
¢ (0;) /% 2.64 2.64 2. 64 2.89 2.89 2.89
@ (CO) /% 0.13 0.13 0.13 0.14 0.14 0.14
0" (CO,) /% 25.23 25.17 25.16 24.92 24.90 24.92
0 (N,) /% 72.00 72.06 72.07 72.05 72.07 72.05
Vo /m* e m ™3 0.647 0.616 0. 607 0.602 0.592 0.587
W, /m® e m™? 1.488 1.464 1.458 1.455 1.447 1.444
@ 1.322 1.333 1.337 1.376 1.380 1.383
Vy /m® e m™? 1.696 1.669 1.661 1.680 1.671 1.667
Vo /m* *m ™3 0.115 0.114 0.112 0.106 0.104 0.104
Q, /kJ+m™? 3207 3047 3003 2999 2947 2925
Q8 /kJ+m™? 276.3 271.8 270.6 278.2 276.7 276. 1
Q20 /kJ o m~? 20.1 19.9 19.5 18.8 18.4 18.4
@ 1% 9.24 9.57 9.66 9.90 10.01 10.07
4 1% 0.87 0.90 0.91 0.99 1.00 1.01
qs 1% 0.52 0.52 0.52 0.60 0.60 0. 60
n 1% 89.37 89.01 88.91 88.51 88.38 88.32
| A | 1% 0. 46 0.10 — 0.18 0.06 —

| m | 1% 0.51 0.11 — 0.21 0.07 —
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ticles in a Parallel Dual-speed Dual Fluidized Bed SHUANG Wei LU Xiaofeng HE Hong-hao WANG
Quan-hai ( Education Ministry Key Laboratory on Low Grade Energy Utilization Technologies and Systems

Chongqing University Chongqing China Post Code: 400044) //Journal of Engineering for Thermal Energy & Pow-
er. —2014 29(2). -165-170

The authors put forward a parallel dual-speed dual fluidized bed technology and conducted an experimental study of
the exchange characteristics of coarse and fine particles. The research results show that different operating and struc—
tural parameters can always bring about an influence on the exchange of particles in a definite direction but the ex—
tent of such an influence varies in various particle diameters. The air speed remarkably influences the exchange of
particles in a diameter below 0. 6 mm maximally attaining 100% ( total exchange) . The difference of the partition
wall height and the coarse bed height exists an optimum value and makes the exchange effectiveness of particles in
a definite direction be optimum. When the fine bed height increases to a certain value there will emerge a “reverse
flow” phenomenon of the fine particles. Under various operating conditions the average diameter of particles in the
fine bed is only 0. 55 mm maximally. Key words: circulation fluidized bed parallel dual speed dual bed

particle exchange

= Design and Experimental Study of a Large-ca—
pacity Steam-mechanically-atomized Oil Sprayer in a Supercharged Boiler ZHANG Haidong WU
Guo-song WANG Xuan ( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) LI Guo-bin
( Naval Representative Office Resident in Harbin No. 703 Research Institute Harbin China Post Code: 150078) //

Journal of Engineering for Thermal Energy & Power. —2014 29(2). - 171 -174

A detailed investigation was made of the design of a large-capacity steam-mechanically-atomized oil sprayer in a ma-
rine supercharged boiler and a verification calculation was conducted of the oil sprayer by using several flow rate co—
efficient correction calculation methods. On this basis the calculation results were analyzed and compared with the
test results of the flow rate characteristics. It has been found that by using the flow rate coefficienty, ; = 0. 40547
empirical formulae as the correction calculation method the calculation results have a maximal error of 1. 8% as
compared with the test calibration results. The correction calculation method can be used in design and calculation
of marine steam-mechanically-atomized oil sprayers. Key words: supercharged boiler oil sprayer correction calcu—

lation flow rate characteristics

= Method for On-ine Monitoring the Thermal Ef-

ficiency of a Coal-gasfired Boiler Real-time Corrected Based on the Fuel Characteristics YE Yadan
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( Jiangsu Maritime Vocational College of Technology Nanjing China Post Code: 211170) SI Feng-qi XU Zhi-gao
JIANG Wen-hao ( College of Energy Source and Environment Southeast University Nanjing China Post Code:
210096) //Journal of Engineering for Thermal Energy & Power. —2014 29(2) . —175 - 180

Analyzed was a model for calculating the thermal efficiency of a coal-gasfired boiler. On this basis a method for on—
line monitoring the thermal efficiency of a coal-gasfired boiler real-time corrected according to the fuel characteris—
tics was put forward. By correcting the coal-gas characteristics periodically tested according to the real-time operat—
ing data of the boiler the real-time coal-gas characteristics were obtained and used for calculating the thermal effi-
ciency of the boiler thus realizing an on-ine monitoring of the thermal efficiency of the boiler. With a 220 t/h coal-
gasired boiler serving as the object of study a case verification was performed. It has been found that under the
testing condition if the traditional method is adopted the averaged relative error of the ondine thermal efficiency of
the boiler can amount to 0. 36% while it can be only 0.09% if the method under discussion is used indicating that
the method in question is effective and can lessen the adverse effect on the calculation of the thermal efficiency of
the boiler caused by the fluctuation in the coal-gas characteristics and enhance the accuracy and reliability in on—
line monitoring the boiler efficiency. Key words: coal-gas{fired boiler thermal efficiency ondine monitoring

fuel characteristics

= Steady-state Testing of a Utility Boiler Adaptively Cor—
rected Based on the Multi-variable Weights CHEN Shi-he LUO Jia ZHANG Xi( Guangdong Power Grid
Corporation Academy of Electric Power Sciences Guangzhou China Post Code: 510080) ZHANG Shi<ong ( Au-
tomation Department Wuhan University Wuhan China Post Code: 430072) //Journal of Engineering for Thermal

Energy & Power. —2014 29(2) . —181 -186

The steady-state testing is an important link indispensable for modeling a utility boiler and performing steady-state
optimization. A steady-state testing of a utility boiler was conducted by using the following six important operating
variables: output power main steam pressure total coal quantity fed total air quantity water/coal ratio and interme—
diate temperature of a boiler unit. Firstly the changing speed and acceleration data of the variables were utilized re—
spectively to calculate the steady-state indexes of the boiler and then the weights were added to these variables to
obtain a comprehensive steady-state index for judging whether or not the boiler is in a steady state. To ensure that
the steady-state testing algorithm has a proper response speed to any drastic change of variables a multi-variable
weight adaptive correction algorithm was put forward to utilize in a comprehensive way the tendency and transient
components of various variables to perform an adaptive correction of the weights. With the historic data of a 1000

MW unit to verify the algorithm in question it has been found that the algorithm under discussion can relatively ac—



