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Tab. 1 Experimental data samples
/teh™! /% /% NO, /
A B C D E F A A, B B ¢ G D D, E E F F, A B, B, mg'm™
1 43.6 42.2 37.8 42.6 49.3 42.2 98.1 98.9 50.5 49.7 6.6 75.3 6.6 99.8 98.8 98.4 74.6 75.2 30.2 30.2 49.3 50.3 480.7
2 45.6 43.9 39.3 44.9 51.3 36.8 98.1 98.9 50.4 49.8 6.6 75.3 6.6 99.9 98.7 98.4 74.6 75.2 30.2 30.2 49.4 50.3 471.1
35 48.7 40.4 36.9 40.1 30.9 42.5 98.1 99.1 88.1 94.5 6.6 59.8 6.6 99.9 99.2 98.4 40.2 40.5 69.9 70.4 39.7 40.5 444.3
70 42.6 35.9 47.4 46.4 36.7 46.8 98.7 99.6 88.7 98.5 6.6 59.8 6.6 99.9 99.0 70.5 49.7 50.1 75.4 75.7 58.9 60.6 518.7
BP BP
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kJ/mol. When the conversion rate is 0. 6 The activation energy would be as lowest as 68. 93 kJ/mol. Within the
range of 280 ~360 °C reaction the activation energy of pharmacy sludge pyrolysis reaction is 85. 67 KJ/mol with
the most probable mechanism function of —In(1-0) °.1In 640 ~700 °C reaction range the activation energy of
pharmacy sludge is 150. 42 KJ/mol and the most probable mechanism function is (1 —a ') - 1. Key words:

pharmacy sludge thermogravimetric analysis activation energy most probable mechanism function

= Vibration Characteristics of Flexible Components of
Wind Turbine due to High Speed Wind and Wind Gust DING Qin-wei LI Chun ( School of Energy
and Power Engineering University of Shanghai for Science and Technology Shanghai China Post Code: 200093)
HAO Wen—=ing YE Zhou ( Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering
Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2016 31( 10) . -
96 ~103

Wind turbine suffers from complex environmental conditions and wind is the most important and direct factor that
can affect the aerodynamic and structural characteristics. Abrupt wind speed change can lead to higher aerodynamic
loads. In order to analyze the vibration characteristic of structure dynamics of wind turbine operating on a strong tur—
bulent wind simulation was carried out based on NREL( National Renewable Energy Laboratory) 1.5 MW land-
based wind turbine model. The structural dynamic model of wind turbine is flexible with the assumed mode discrimi—
nation that is established based on Kane method. Then this numerical model combines the wind field and aerody—
namic model to form a dynamic model of an aero-elasticity coupling system in order to study the dynamic response
of wind turbine blades and tower. The results show that adding coherent structure to turbulent flow results in higher
wind speed change and stronger turbulent intensity compared to the basic turbulent wind. When the wind reaches ul-
timate speed wind rotors experience both in-plane and out-plane vibrations. With coherent structure added the vi—
bration acceleration of rotors and tower increases several times. Key words: wind turbine coherent structure de—

flection vibration acceleration

BP NO, = Modeling of NOx Emission from Coal Fired
Boiler based on Intelligent Algorithm LI Peng-hui ( Hua Dian Electric Power Research Institute Hang—
zhou China Post Code: 310030) LIU Ran YU Tingfang( Institute of thermal Energy and Power Engineering Nan—

chang University Nanchang China Post Code: 330031) // Journal of Engineering for Thermal Energy & Power.
-2016 31(10). - 104 ~108

Based on the experimental data of the thermal state in the 500 MW ~600 MW load range of a coal fired boiler BP
neural network and support vector machine regression were used to model the NO, emission characteristics of a
coalfired power station. To address the problems of BP neural network the momentum method was adopted but for
the prediction model of SVM the kernel function and the corresponding parameters ¢ and g were selected through

optimization. The average relative errors of the simulation results of the two models were 2. 75% and 1.37% re—
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spectively indicating a reasonable accuracy and generalization ability of the model. With the evaluation index of
neural network model the simulation and prediction results of the two models were compared and analyzed. The re—
sults show that the NO,, emission model established by the support vector machine method has faster convergence
speed higher accuracy and better performance than the one based on BP neural network model. Key words: boiler

NO,, emission BP neural network Support vector machine

= Performance Optimization of Primary Frequency Regula—
tion based on Modeling of Turbine and its Governing System SHENG Kai ( State Grid Hunan Elec—
tric Power Corporation Research Institute Changsha China Post Code: 410007) JIANG Xiaodong ( Shenhua Shen—
wan Hefei Lujiang Power Generation Co. Ltd Hefei China Post Code: 231555) ZHOU Nian-guang SONG Hai-
hua ( State Grid Hunan Electric Power Corporation Research Institute Changsha China Post Code: 410007) //
Journal of Engineering for Thermal Energy & Power. —2016 31( 10) . —109 ~ 114

The performance of the primary frequency regulation in thermal power unit is of importance to the stability of power
system and its economy. To optimize the performance a model of steam turbine and its governing system were estab—
lished based on system identification and a key element of valve discharge characteristics was introduced into the
model for its optimization. Through the improved model performance factors of primary frequency regulation were
quantitatively analyzed. According to analysis result the valve discharge characteristic function was corrected and
the main steam pressure compensation was also brought into consideration then control parameters of primary fre—
quency regulation were re-tuned by considering robustness. Consequently as indicated by the actual primary fre—
quency regulation test the performance of primary frequency regulation was satisfactory under multidoad conditions.
Key words: steam turbine and its governing system modeling primary frequency regulation valve discharge char—

acteristics main steam pressure parameter tuning

= Data Processing of Air Damper Performance Characteris—
tics in Boiler Cold Test and Its Application LIU Fuguo LIU Ke CUI Fuxing HOU Fan-jun ( Shan—
dong Electric Power Research Institute Jinan China Post Code: 250003) //Journal of Engineering for Thermal En—
ergy & Power. —2016 31(10). - 115 ~ 121

A model for calculating the flow resistance from the secondary air chamber to furnace exit in boiler was established

then data processing procedure of air damper characteristics test was put forward accordingly: assuming the local re—
sistance coefficient under 100% baffle opening is known as constant furnace resistance coefficient is calculated from
this fully opening damper test then resistance coefficients under other openings are obtained according to the fur—
nace resistance coefficient. These coefficients can be used to calculate velocity in secondary air nozzles when boiler
is put into operation. This makes it possible of monitoring of air and fuel distribution along furnace height which has
remarkable significance for optimizing boiler combustion and. reducing steam temperature fluctuations. Key words:

boiler secondary air damper resistance characteristics velocity in secondary air nozzles



