31 10 Vol. 31, No. 10
2016 10 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Oct . ,2016

S e B e e e )

-t + 1001 —2060( 2015) 04 — 0090 - 06
| S S S S S

( 050000)
o 2
N 3 ; .
(5.10 20 °C/min) TG( ) ( )
DTG( TG )
TG DTG . FLynn - ’
Wall — Ozawa Satava — Sestak A A ‘e
0.9
150.75 kJ /mol; 0.6 68.93 kJ/ E
mol; 280 ~ 360 °C 85. 67
kJ/mol -In(1-0 *; 640~700C o
150.42 kJ /mol (1-a) ' =1,
: : : : TG. DTG
1 TQ16 CA ; FLynn — Wall — Ozawa
DOI: 10. 16146 /. enki. mdlge. 2016. 10. 016 Satava — Sestak
1
A 1.1
° 100
1 105 C 24 h
( ) 1
HWO02 o
1
Tab. 1 Analysis of the basic characteristics of sewage sludge
1% 1%
M, Va Aq FCy 1 kg™ Cy H, 04 Ng Sq
6.80 43.05 45.12 5.03 4 478 20.170 3.521 18.874 3.262 2.803
od:
12015 -12 - 11; 12016 - 05 -03
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Tab. 2 The related parameters of pharmacy
80 |- sludge in the same conversion rate under
. the different heating rates
& 70
@)
1% a b E/KJ * mol ! R
ﬁ 60 0.2 -4863.5 9.9581 88.54 0.973 4
® 50 0.3 -5088.3 9.708 8 92.63 0.995 5
0.4 -4555.8 8.3066 82.94 0.999 8
40 0.5 -3892.6 6.8225 70.86 0.988 9
| | | | | |
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Tab. 3 Pharmaceutical sludge kinetics
parameters of wave trough
a b E/k] = mol ! R
0.3225 -4982.5 9.4057 90.70 0.997 1
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2.3
Ozawa

Satava — Sestdk

B =10 °C/min

a =my —m/my, —m,

a T 30
G(a)
lg G(a) /T Y=a+bX
a =-0.456 TE/R b = l1g( AE/BR)
-2.315,; E
A 4 5
6 o
13 F\a
AR 3
MEL
1.2 +
1.1
@
s 1.0

0:9 - \
N

(=)
o
T

, . , ) . . AN
0.00102 0.00103 0.00104 0.00105 0.001060.00107 0.00108 0.00109 0.00110
1/K
6 log8 1/K

Fig. 6 LogB and 1/K relationship

3~ 5
6
280 ~ 360 °C
85. 67 kJ/mol
-In(1-qa ° 640 ~ 700 C
150.42 kJ/mol
(1-a) ' =1,



94

2016

4 280 ~360 C 5 640 ~700 C
30 30
Tab. 4 Pharmaceutical sludge kinetic parameters

under the mechanism of 30 kinds of functions in

Tab.5 Pharmaceutical sludge kinetic parameters

under the mechanism of 30 kinds of functions

the 280 ~360 “C temperature range in the 640 ~700 °C temperature range
E/ LgA/ E/ LgA/
a b R a b R
kJ + mol ' min kJ + mol ' min
1 -2584.5 3.3503 47.05 0.9974 2.9126 1 -1872.00 1.8700 34.08 1.0000 1.5723
2 -2756.1 3.392 6 50.17 0.9981 2.9269 2 -2800.80 2.7637 50.99 0.9987 2.2910
3 -2 818.7 2.863 9 51.31 0.9984 2.3885 3 -3345.00 2.7769 60. 89 0.9971 2.2271
4 -2944.3 3.113 4 53.6 0.9988 2.6190 4 -4532.60 4.2199 82.51 0.9936 3.5382
5 -736.07 0.778 3 13.4 0.998 8 0.8860 5 -1133.20 1.0550 20.63 0.9936 0.9753
6 -712.77 0.820 1 12.98 0.9985 0.9418 6 -920.09 0.883 5 16.75 0.996 0 0.89%4 3
7 -2370.3 1.9515 43.15 0.9967 1.5513 7 -1540.60 0.369 3 28.05 1.0000 0.1562
8 -2168.4 1.530 1 39.47 0.9958 1.168 6 8 -1249.50 0.1215 22.75 1.000 0 -0.000 6
9 -1568.6 2.2252 28.56 0.9992 2.004 3 9 -3336.80 3.8715 60.74 0.9880 3.3228
10 -1045.7 1.483 4 19.04 0.9992 1.4386 10 -2224.50 2.5810 40.5 0.988 0 2.208 4
11 —-784.30 1.112 6 14.28 0.9992 1.1927 11 -1688.40 1.9358 30.74 0.9880 1.6830
12 -522.87 0.7417 9.52 0.9992 0.997 9 12 -1112.30 1.2905 20.25 0.9880 1.2189
13 -6274.4 8.900 7 114.22 0.9992 8.077 8 13 —-1334.70 15.486 24.3 0.988 0 15.3352
14 -392.15 0.556 3 7.14 0.9992 0.9375 14 -834.19 0.967 9 15.19 0.9880 1.0213
15 -3137.2 4.450 3 57.11 0.9992 3.9284 15 -1249.50 7.743 1 22.75 0.9880 7.6210
16 -4705.8 6.6755 85.67 0.9992 5.9775 16 -10 010 11.615 182.23 0.988 0 10.589 2
17 -1425.5 1.640 1 25.95 0.9985 1.460 8 17 -1840.2 1.767 33.5 0.996 0 1.4768
18 —-852.96 1.262 5 15.53 0.9893 1.3062 18 -41.012 0.0423 0.75 0.9420 1.4040
19 -1054.4 1.497 5 19.19 0.9942 1.4491 19 —-206.49 0.2112 3.76 0.9840 0.8709
20 —-684.97 1.038 4 12.47 0.9828 1.1774 20 -7.8352 0.008 1 0.14 0.8953 2.0887
21 -1472.1 1.556 7 26.8 0.9988 1.3634 21 -2266.30 2.1100 41.26 0.9936 1.7293
22 -1495.8 1.478 8 27.23 0.9989 1.278 6 22 -2506.00 2.2746 45.62 0.9922 1.8502
23 -1292.3 0.998 9 23.53 0.9974 0.8622 23 -936.00 0.9350 17.04 1.0000 0.938 4
24 -1938.4 2.5129 35.29 0.9974 2.200 1 24 -1404.00 1.4025 25.56 1.0000 1.2298
25 -646.13 0.8376 11.76 0.9974 1.0019 25 —-468.00 0.467 5 8.52 1.0000 0.7719
26 —-430.75 0.558 4 7.84 0.9974 0.898 8 26 -312.00 0.3117 5.68 1.0000 0.7922
27 —-323.06 0.418 8 5.88 0.9974 0.884 1 27 —-234.00 0.233 8 4.26 1.0000 0.8392
28 -591.85 1.172 3 10.77 0.9921 1.3747 28 -7327.00 8.7276 133.38 0.9678 7.8373
29 -1884.1 2.8475 34.3 1.0000 2.5470 29 -8263.90 9.6626 150. 42 0.9744 8.7200
30 -292.93 0.586 1 5.33 0.9921 1.0940 30 -3663.9 4.363 8 66.7 0.9678 3.7745
6 Satava — Sestak
Tab. 6 Pharmacy sludge kinetic parameters and Satava — Sestdk model between the two temperatures
T/C Gla E/kJ * mol ™! R? LgA /min
280 ~360 -In(1 -q 3 Y=-4705.8X+6.6755 85.67 0.999 2 5.9775
640 ~700 (1 - ' -1 Y= -8263.90X +9. 662 6 150.42 0.974 4 8.7200
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Heating Technology of Liaoning Shenyang Institute of Engineering Shenyang Liaoning China Post Code:
110136) LENG Jie ( Northeast Electric Power Research Institute co. LTD Shenyang Liaoning China Post Code:
110006) // Journal of Engineering for Thermal Energy & Power. —2016 31(10) . =79 ~83

In this paper the flow characteristics in structured pellet packed bed was numerically studied in order to quantita—
tively analyze the flow characteristics in the pore and the effects of the laminar flow in porous media with different
particle Re numbers. Results show that when the particle Re is 12. 17 and 28. 88 the streamline is located on the
pellets surface. With the particle Re of 105.57 and 204.74 streamline is no longer on the pellets surface because of
the influence of the inertia force. Additionally there is an obvious backflow in the pore for the case with particle Re

of 204.74. Key words: porous media numerical simulation flow field packed bed

= The Particulate Matter and Trace Elements Emission
Characteristics of Large Coal-fired Units PAN Si-wei ZHANG Kai ( Electric Power Research Institute
of Guangdong Power Grid Corporation Guangzhou China Post Code: 510080) ZHANG Yu LIU Xiao-wei( State
Key Laboratory of Coal Combustion Huazhong University of Science and Technology Wuhan China Post Code:
430074) //Journal of Engineering for Thermal Energy & Power. —2016 31(10) . -84 ~89

Particulate matter sampling tests were performed after the WFGD on the 1 000 MW and 660 MW units to study the
emission characteristics of particulate matter ( PM) and trace elements at different conditions. Dekati Gravimetric
Impactor ( DGI) sample system was used to collect the PMs distinguished to four stages. It is concluded that: the
PM emission rises with the boiler due to the increases in the coal consumption and the combustion temperature. The
trace elements are evidently enriched in fine particle matter; the enrichment order of trace elements is As > Cr >
Pb proportion to the order of the volatileness. Key words: coalfired unit particle matter traces elements emission

characteristic

= Study on Pyrolysis Characteristics and Kinetics of Pharmacy Sludge
WANG Shan-hui LIU Ren-ping ZHAO Liang—=xia ( School of Environmental Science and Engineering
Hebei University of Science and Technology Shijiazhuang Hebei China Post Code: 050000) // Journal of Engi-
neering for Thermal Energy & Power. —2016 31(10) . =90 ~95

The temperature difference-thermogravimetric method was employed to study the pyrolytic characteristics and dy—
namic law of sludge under different reaction conditions. Results showed that the pharmacy sludge pyrolysis process
contains three weight loss stages: loss of moisture organic matter decomposition and carbonization. The TG and DTG
curves under different heating rate(5 “C /min 10 C/min and 20 °C /min) trend are roughly the same. But with
the increase of heating rate TG and DTG curve has a tendency to move to the high temperature area. FLynn-Wall—-
Ozawa and Satava-Sestdk analysis method was used to explore pyrolysis kinetics of Pharmacy sludge main reaction

stage. It was concluded that when the conversion rate is 0.9 the activation energy wuuld be as highest as 150. 75
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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—



