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Fig. 1 Comprehensive evaluation system of wind turbine operating status
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Tab. 1 Weighting factors of subsystem parameters
in comprehensive evaluation system
P1 P11 P12 0.4203 0.579 7
R P21 P22 P23 P24 0.826 0.1972 0.000 1 0.000 1
P3 P31 P32 P33 P34 0.01550.0297 0.256 3 0.698 5
P4 P41 P42 P43 P44 P45 0.4363 0.3164 0.000 1 0.0156 0.233 3

2
Fig.2 Operating data of generator speed

3
Fig. 3 Comparison between improved and

conventional normalizations of generator speed
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1 MW
Tab.2 1 MW wind turbine operating data
tl 2 3 4 5 6 t7 8 9 t10
pll/C 55.15 59.55 67.77 68.01 71.39 74.97 76.88 83.23 84.2 84.02
pl2/C 51.63 50.47 61.82 61.89 64.39 68.85 70.05 77.24 78.33 78.33
p21/MPa 0.15 0.15 0.15 0.15 0.14 0.13 0.13 0.11 0.11 0.11
p22/(°) 33.32 7.93 21.18 -13.34 -17.46 8.52 3.82 3.73 5.12 -2.73
p23/C 36. 19 36.45 36.82 36.85 37.12 38 38.61 37.58 37.43 37.37
p24/C 34.79 34.3 34.1 34.07 33.44 34.61 36.01 29.64 30.3 30.02
p3l/C 36.28 36.81 37.26 37.44 38.15 39.47 39.85 41.34 40.85 40. 82
p32/C 29.7 30.04 30.37 30.46 30. 88 31.52 31.58 31.19 30.42 30.33
p33/C 36.54 38.16 39.49 39.8 40.9 41.92 42.68 43.14 40.42 40.33
p34/r - min ~! 1502.56 1502.63 1501.63 1505.05 1505.93 1509.22 1509.05 1504.51 613.79 15.34
p4l/kW 72.48 187.31 214.48 358.04 460.91 415.42 490.78 291.77 -0.04 0
p42/% -0.79 -0.96 -0.97 -0.99 -1 -0.99 -1 -0.99 0 0
p43/Hz 50.12 50.1 50.09 50.05 50.09 50.11 50.09 50.09 50.1 50.1
p44 /v 705 703 698 694 700 725.78 730. 82 705 696.75 696.31
pd5/(°) -19.31 -19.03 -19.01 -17.42 -17.27 -17.35 -17.29 -17.64 -17.29 -17.28
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tlt5 t10
0.012 7 0.025 4 0.987 3 .

0.167 0 0.307 5 0.833 0 0.8139 0.127 0

0.186 1 N
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Tab. 3 Calcuation results by entropy and fuzzy 3
comprehensive evaluation methods
tl 0.8020 0.0127 0.0254 0.987 3
2 0.804 9 0.0189 0.037 8 0.987 3
13 0.560 2 0.1209 0.241 8 0.879 1
4 0.556 5 0.1224 0.2449 0.877 6 4
5 0.484 7 0.167 0 0.307 5 0.8330
6 0.384 5 0.240 3 0.266 8 0.759 7
t7 0.346 7 0.264 7 0.2184 0.759 7
8 0.178 6 0.3335 0.127 0 0.666 5 5
9 0.098 1 0.723 4 0.288 0 0.266 6
t10 0.013 7 0.8139 0.1270 0.186 1
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= Entropy-based Comprehensive Evaluation for the Operating
Conditions of Large-Scale Wind Turbine LI Da-zhong XU Bingkun CHANG Cheng ( North China E-
lectric Power University Baoding Hebei China Post Code: 071000) // Journal of Engineering for Thermal Energy

& Power. —2016 31(4). -1~5

In order to achieve the operation safety and economy of large-scale wind turbines a comprehensive and accurate e—
valuation of the turbine operation is desired. In this paper such an evaluation method was proposed based on entro—
py. By summarizing the status parameters that affect wind turbines through analytic hierarchy process ( AHP) and
introducing the intermediate indexes on the basis of positive and negative indexes of the traditional entropy method
to calculate the entropy and the weighting factor for each subsystem the unit operating status can be comprehensive—
ly evaluated based on the field data. Verification results show that the presented method can better track and evalu—
ate the unit operating status and can detect the potential problems timely providing a reference for the operation
safety and economy of large-scale wind turbines. Key words: large-scale wind turbines entropy operating status

comprehensive evaluation

= Influence of Transducer Radius on Ultrasonic Descaling Perform—
ance FU Jun-ping SHI Pei ZENG Zhao-bin HE Ye-cong ( College of Energy and Power Engineering under
Changsha University of Science and Technology Changsha China Post Code: 410114) // Journal of Engineering

for Thermal Energy & Power. —2016 31(4). -6 ~11

To study the influences of ultrasound transducer radius on descaling scope and descaling efficiency the sound field
distribution function and sound intensity expression of non—point source applicable for ultrasonic transducer were de—
rived and both the experimental analysis and MATLAB simulation were conducted in this paper. The results show
that the sound field distribution impacts descaling scope and the sound intensity determines descaling efficiency. In
the vertical direction of ultrasound transducer center the sound intensity is the strongest and descaling efficiency is

the highest. With the angle diverging to both sides the sound intensity weakens and the descaling efficiency decrea—



