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( 3
DEFINE_PR_RATE ) FLUENT Tab. 3 Air supply parameters

o

1.23 24 m/s 76.7°C 21.77% 47.6 m/s 320.6 C

4
Tab. 4 Parameters representing the distribution

of particle diameters

Rosin — rammler 70 pm 200 pm 134 pm 4.52
3
5 FLUENT
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Fig. 2 Schematic diagram of a utility boiler 0.1%
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3.1% o
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Tab.5 Comparison of the carbon contents of
flying ash calculated by using the built<in model
and the improved one with the test results
2.2 % 0.1% 3.1 %
0, 3.2 % 3.0 % 3.3 %
B3 KBRS e A E R EE
Fig. 3 Schematic drawing showing the layout 4 5
of burners and spouts for air supply
2 1902 K
Tab. 2 Analysis of the composition of coal rank 1079.7 K
under the calculation
1% 1% Quet 1713.4 K
M, V., FC, C, H, S, N, O, /MI-kg! 1117 K
16.45 23.56 52.80 61.74 3.35 0.63 0.69 9.95 24.074 40 K.
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Fig. 4 Distribution of the temperature field

calculated by using the built-in model ( K) - .
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Fig. 6 Velocity field calculated by using

the built<4n model( m/s)
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Fig. 5 Distribution of the temperature field improved model( m/s)

calculated by using the improved model ( K)
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key to the capacity expansion of the boiler. Key words: circulating fluidized bed large-sized orientation heating

surface thermal matching

= Study of the Methods for Quantitatively Diagnosing the Inner
Leakage Flow Rate of a Steam Trap LIU Yang LI Lu—ping LIU Gong<hun HUANG Zhang—un ( Col-
lege of Energy Source and Power Engineering Changsha University of Science and Technology Changsha China
Post Code: 410014) KONG Hua-shan DENG You-cheng ( Hunan Hongyuan High Pressure Valve Co. Lid.
Zhuzhou China Post Code: 412100) //Journal of Engineering for Thermal Energy & Power. —2014 29(3) . —309

-314

Through a simulation calculation of the leakage flow rate of a valve the authors obtained the variation law governing
the changes of the tube wall temperature characteristic parameter of the drainage pipeline before the valve with the
parameters of the working medium leaked leakage flow rate inner diameter of the tubes tube wall thickness insula—
tion layer thickness and ambient temperature. Calculated by using a linear regression model the authors also ob—
tained a quantitative correlation formula between the tube wall temperature and the leakage flow rate at the point un—
der discussion. In combination with the quantitative correlation formula the authors also formulated a standard for
quantitatively diagnosing the inner leakage flow rate of a valve and checked by using the test data published by the
literature. The test results show that the correlation formula has sufficient accuracy and can be used for diagnosing
any inner leakage fault of a steam trap. Key words: leakage flow rate tube wall temperature least square method

quantitative correlation formula

FLUENT = Improvement of the Numerical Model for Determining
the Carbon Content of Flying Ash During Combustion of Pulverized Coal Contained in the Software Fluent

CHEN Shi-he ZHU Ya-ging LUO Jia ( Guangdong Power Grid Corporation Academy of Electric Power
Sciences Guangzhou China Post Code: 510080) JI Junie ( Shanghai Kaili Research and Development Center
Shanghai China Post Code: 201206) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3).

-315 -319

To enhance the precision predicting the carbon content of flying ash from a pulverized coalfired boiler in a power
plant by using the software Fluent deducted was the core shrinkage model for coke with the dispersion resistance in
the ash layer being taken into account and improved was the coke combustion model contained in the software Flu—
ent by itself based on the " multiple surface reaction" framework provided by the software Fluent and in combination

with the user defined function technology. On this basis the self-contained and improved combustion model for coke
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were used respectively to simulate a 1 025 t/h utility boiler and the simulation results were contrasted with the test
ones. It has been found that due to the dispersion resistance of the ash layer to the combustion gas ignored by the
self-contained model the carbon content of flying ash thus obtained is only 0. 1% while that obtained by using the
improved model is 3. 1% the latter is closer to the test result 2. 2% . The oxygen volumetric percentages at the out-
let of the furnace obtained by using the self-contained and improved model are 3.0% and 3.3% respectively thus
the error is in a range of +10% . Key words: utility boiler combustion of pulverized coal carbon content of flying

ash core shrinkage model

= Method for Diagnosing the Vibration Fault
of a Centrifugal Pump Based on the Visual Graph Network Node Importance Measure SUN Bin LI-
ANG Chao CUI Bin-bin ( College of Energy Source and Power Engineering Northeast University of Electric Power
Jilin China Post Code: 132012) //Journal of Engineering for Thermal Energy & Power. —2014 29(3). -320

-325

In the light of the nonlinear and unsteady characteristics of the vibration signals from a centrifugal pump proposed
was a method for diagnosing a fault of a centrifugal pump based on the visual graph network node importance meas—
ure ( shortly referred to as visual graph network) . A network was built by using the visual graph method and its
characteristic parameters were extracted from the network. An analysis of the four kinds of network of the centrifugal
pump 1i. e. normal non-aligned non-balanced and loosened in the foundation came to a conclusion that more accu—
rate network information can be extracted from the visual graph network than from the relevant coefficient network
and the former can be used to more accurately diagnose and analyze any fault of the centrifugal pump. By measuring
the important nodes of the network the authors obtained comprehensive evaluation results of the importance of the
nodes in the network. The BC ( betweenness centrality) index was used to diagnose fault the correct percentage of a
diagnosis can be up to 98.7% more applicable for fault diagnosis compared with other indexes. It has been found
that the method based on the visual graph and network node importance measure can diagnose more accurately any

vibration fault of a centrifugal pump. Key words: complex network visual graph node importance fault diagnosis

= Study of the Off-design Operating Condition Characteristics of a Cool-
ing Tower in a Thermal Power Generator Unit XIA Lin LIU Deyou DING Wei HE Da ( College of
Water Conservation and Hydropower Hohai University Nanjing China Post Code: 210098) //Journal of Engineer—

ing for Thermal Energy & Power. —2014 29(3) . -326 —332

Based on the theory for soft measuring the air speed entering into a cooling tower and the real-time measured data of



