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Fig. 6 Chart showing the 3-D slices of the
temperature field as calculated by using the

single-peak and asymmetrical model ( case No. 1)

1 (%)
Tab. 1 Errors of single-peak symmetrical
temperature field and singlepeak asymmetrical

temperature field reconstruction

/%

E 4.54 4.88
Eave 5.15 4.05
Em 3.23 8.24

E &

ave

&

max

3.3

T(x y z) = 800 + 1000 x Sln(%x) X Sln(%y) X

sin(%z) (19)

T(x y z) = 1200 x

2 2 2
exp(_ (x —=5)" + (y —170.05) +(z-7.5) )+600

(20)
GMRES
MATLAB 2

7 « 2
Fig. 7 Chart showing the 3-D slices of the
temperature field as calculated by using the

single-peak and symmetrical model ( case No. 2)

8 ( 2)
Fig. 8 Chart showing the 3-D slices of the
temperature field single-peak and symmetrically

reconstructed ( case No.2)



1 : GMRES *93 -
(1)
(2) GMRES Arnoldi
GMRES
9 (2
Fig.9 Chart showing the 3-D slices of the GMRES
temperature field as calculated by using the ( GMRES( m)) »
single-peak and asymmetrical model ( case No.2) 10? GMRES
GMRES ( m)
RBF
J. 2006.27( 11) : 1460 — 1464.

10 ( 2)
Fig. 10 Chart showing the 3-D slices of the
temperature field single-peak and asymmetrically

reconstructed ( case No.2)

Tab. 1 Contrast of the errors of the temperature
fields reconstructed in both cases by using
both single-peak and symmetrical as

well as asymmetrical models

/%
1 2 1 2
E 4.54 4.35 4.88 10.7
Eave 5.15 4.31 4.05 4.82
Emax 3.23 2.12 8.24 0.18
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heat the air at the inlet of the air preheater and at the same time two stages of flue gas—-water heat exchanger were
additionally installed in the bypass flue gas duct after the economizer to heat a part of condensate water to save the
amount of steam extracted from the steam turbine into the recuperator thus further enhancing the efficiency of the u—
nit. With a 600 MW supercritical lignitefired unit serving as an example through adopting the software Ebsilon
Pro the authors analyzed and contrasted the thermodynamic characteristics and comprehensive energy saving effec—
tiveness of the conventional steam extraction drying system and turbine-boiler thermal integration and optimization
system with their cost-effectiveness performance of the optimization system being preliminarily explored. It has been
found that the exemplary unit can reduce the power supply coal consumption rate by 4.3 g/( kW * h) if the optimi—
zation system is adopted when compared with the case if the conventional system is adopted. Therefore the optimi—
zation system can cut down the standard coal consumption quantity of more than 12 900 tons each year as calculated
according to the operation time duration in each year having 5 000 hours thus annually saving the fuel expenses of
more than RMB 7 million yuan ( calculated as per the standard coal price of RMB 560 yuan/ton) and the static in—
vestment payback period being only 3.3 years boasting outstanding economic benefits. Key Words: lignitefired

unit steam extraction drying flue gas waste heat utilization turbine-boiler thermal integration

GMRES = Applications of the GMRES Algorithm in Reconstructing
a Three-dimensional Temperature Field by Using the Acoustic Method AN Lian-suo RU Yan-dan
SHEN Guo-qing WANG Ran ( College of Thermal Energy Power and Mechanical Engineering North China Univer—

sity of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power.

~2015 30(1). —88-94

In the measurement of the temperature field in the furnace of a boiler by using the acoustic method the reconstruc—
tion algorithm is regarded as the key to reconstructing the temperature field in the furnace while in the reconstruc—
tion algorithm based on the pixel segmentation to accurately and quickly seek the solutions to the TOF ( time of
flight) time matrix equation is deemed as the focal work and difficult point. For a problem to seek solutions to the
largesized sparse mairix equation the generalized minimal residual method ( GMRES) can achieve a relatively good
result especially for a problem to seek solutions to the large-sized sparse non-symmetrical matrix equation. The au—
thors applied the GMRES algorithm in the reconstruction of the three-dimensional temperature field in the furnace of
a boiler and utilized the Matlab software to simulate and reconstruct on a microcomputer the two kinds of three-di-
mensional ideal temperature field model i. e. single peak symmetrical and single peak biased. It has been found

that the algorithm in question enjoys a high reconstruction precision and a quick speed applicable for the recon—
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struction process of the three-limensional temperature field inside a boiler. Key Words: acoustic method tempera—

ture field reconstruction algorithm GMRES algorithm

= Study of a Water Solution Electric Conductivity Measurement System
YANG Wei—guo ( Military Representative Office of the Naval Forces of Chinese PLA Resident in Shanghai Re—
gion Responsible for Naval Vessel Design and Research Shanghai China Post Code: 200011) //Journal of Engi-

neering for Thermal Energy & Power. —2015 30(1). -95-100

Electric conductivity is deemed as an important parameter for evaluating water quality. In compliance with the re—
quirement to check and measure the electric conductivity of a water solution designed was a water solution electric
conductivity measurement system with a high measurement precision including an excitation source system with the
output parameters being controllable and a temperature compensation module to reduce the measurement error arisen
from the electrode polarization effect and temperature effect. In this connection the authors studied the influence of
the selection of the frequency of the singledrequency excitation signals and dualHrequency excitation signals on the
electric conductivity measuring precision and stability of the system. It has been found that the excitation signal fre—
quency can affect the accuracy of the measurements of the electric conductivity. When the frequency of the excita—
tion source is chosen it is commonly higher than 1 kHz and in such a case the measuring value will be stable and
the error is relatively small. Under the dual4requency mode it is relatively accurate to use the dual-requency exci—
tation source with its frequencies being 1 kHz and 10 kHz to measure under the tandem mode the water solution with
a relatively high electric conductivity. In the measurement range from 200 to 2 000 pwS/cm the electric conductivity
measurement system such designed can obtain a consistent and repeatable measuring result with its error being less

than 3% . Key Words: electric conductivity excitation source frequency dual-requency measurement

= Experimental Study of the Nitrogen Oxide Emis—
sions Characteristics of a Bituminous Coal With a High Fuel Nitrogen Content Under the Condition of the
Air Staged Combustion YANG Jian-cheng WU Jiang-quan SUN Shao—zeng ( National Laboratory on En—
gineering for Reducing Pollutant Emissions from Coal Combustion Harbin Institute of Technology Harbin China
Post Code: 150001) HU Ya-min ( China Electric Power Investment Group Corporation Beijing China Post Code:

100032) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -101 —107

Experimentally studied were the nitrogen oxide emissions and burn-eut conditions under the condition of the air



