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Fig. 1 Schematic diagram of reactor
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Fig. 2 Schematic diagram of reaction process 3
Tab. 3 Boundary conditions of reactor entrance
6
' fm e s 647.18
NH, +V’ + —OH=V - ONH, (1) _— .
V-ONH, +V=0=V -0NH, -V4" -OH (2)
NO +V —ONH3 - V** —OH—-N, +H,0 +V’" — " o
OH +V** —OH (3) " e
2V - OH<H,0 + V" +V =0 (4) " 9
0, +2V'* 52V =0 (5) A
H, 0+V'" ~OH=V'" - OH,0 (6) Tab. 4 Table of flue gas composition
(1) (2). (4). (6) o, 0, N, H,0 SO, NO
(3). (5) 0.1428 0.0332 0.7338 0.0892 0.0006 0.000 4
Chemkin 292
Fluent o
2 A s7h E. k] (1)
* mol "' . 1(2) SCR
A7 ET \ 7 (3)
2 ;(4)
Tab. 2 Parameters of reaction kinetics °
A;ls™! E;/kJ*mol ' A7 E7!
1 6.56 x 10 0 1 x10" 85.7 3
2 3x10'" 90.3 1 x10" 134.2 10
3 5.08 x 10° 23 - - ] 10 4
4 3x10'"® 110 4.9x10" 0 wd 5 em 11 mm 1 mm
: 210 0 - - 10 mm 76. 18 m*/g
6 6.56 x 10° 0 3 x10* 69 0.79.
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Fig. 7 Ammonia injection of #30 area
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5 10 (m/s)
Tab. 5 Nozzle velocity of #10 area ammonia injection( m/s)
1 2 3 4 5 6 7 8 9 10
13.5 14.5 17.11 17.08 16.17 15.78 15.0 14.06 13.53 2.85
6 30 (m/s)
Tab. 6 Nozzle velocity of #30 area ammonia injection( m/s)
1 2 3 4 5 6 7 8 9 10
1 13.1 12.48 13.93 14.22 13.93 14.05 13.77 13.13 11.03 0
2 13.46 14.57 17.6 17.49 16.79 16.31 15.54 14.63 14.42 2
3 13.93 16.45 19.79 19.53 17.8 16.99 15.7 14.43 15.15 6.54
0.8:1 10 SCR
30 5
6 0 o 9 30
4.3 NH3 °
10
8.9% 79. 65%
1.4x107°
75% 2.0x107%
8 o
9 NH,
Fig.9 Ammonia distribution of each section in reactor
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Fig. 8 Ammonia distribution of each section in reactor
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Fig. 10 Ammonia distribution at X =4 m
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The combustion experiments of the Wucaiwan raw coals and the sol-treated coals were conducted. The contents of
sodium contained in the raw coals and the coal ashes were measured respectively. The emission behaviors of the so—
dium contained in the raw coals and the treated coals during combustion and the influence of colloid additive were
determined. Some of the coal ashes were examined by XRD. Results show that the emission of sodium increases
with temperature and the emission of sodium reach the maximum at 1 100 “C. The results of XRD show that adding
appropriate amount of silica sol can transform the volatile sodium into sodium aluminum silicate to reduce the emis—
sion of sodium in wucaiwan coal during combustion. When the combustion temperature is 800 °C adding appropri—
ate amount of aluminum sol can also transform the volatile sodium into sodium silicate to reduce the emission of so-
dium in wucaiwan coal during combustion. However when the combustion temperature is 1 000 °C  after adding a—
luminum sol to the corresponding sample there are kaolinite and other substances generated rather than sodium alu-
minum silicate in the coal ashes. Key words: wucaiwan coal sodium combustion colloid additive emission behav—

ior

= Research on Thermal hydrodynamic Performance of
Water Wall Pipes for Ultra-supercritical Double Reheat Once-through Boiler ZHANG Wei( State Key
Laboratory of Multiphase Flow for Power Engineering Xi’ an Jiaotong University Xi’ an China Post Code:
710049) YAN Kai ( Shanghai Boiler Works Co. ILtd. Shanghai China Post Code: 200245) WANG Huan
( School of Environment and Municipal Engineering Xi’ an University of Architecture and Technology Xi’ an Chi-
na Post Code: 710055) CHE De-fu ( State Key Laboratory of Multiphase Flow for Power Engineering Xi’ an Jiao—
tong University Xi’ an China Post Code: 710049) //Journal of Engineering for Thermal Energy & Power. —2016
31(8). -75~80

The water wall system can be equivalent to a boiler network consisting of pressure nodes and connecting pipe
groups considering the structure feature of ultra-supercritical double reheat once-through boiler. A mathematical
model for calculating pressure drop mass flow rate and steam temperature was established on the basis of the mass

momentum and energy conservation laws. Moreover the thermal hydrodynamic performance of a 1 000 MW super—
critical double reheat once-through boiler with spiral tube coils at Taizhou Power Plant was studied under different
loads. The results show that the mass flow rate of lower-furnace has an uniform distribution the mass flow rate of
upperHurnace presents the positive flow response characteristics the steam temperature undergoes the endothermic
flat area and the outlet steam temperature in middle wall of different furnaces is the highest. Key words: Double re—

heat component-pressure method mass flow distribution positive flow response

660 MW SCR = Simulation Study on SCR Injection Strategy of 660 MW Unit

ZHAO Da-zhou LI Yun—chao ZHENG Wen-guang HE Sheng( Huadian Electric Power Research Institute Han—
gzhou Zhejiang China Post Code: 310030) //Journal of Engineering for Thermal Energy & Power. -2016 31
(8). -81~86
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A three-dimensional SCR reactor model of 660 MW coal fired unit was established by using Fluent coupled detailed
reaction kinetics. The effects of different ammonia injection methods and the specific surface area of catalyst on the
De-NO, reaction were studied by the model. The results show that when the catalyst is newly put into operation De—
NO,, reaction is mainly accomplished in the first layer catalyst while the second layer catalyst mainly plays a role in
the absorption of ammonia. The De-NO, effectiveness is the same for both 30 and 10 area ammonia injection meth-
od. After the catalyst is operated for a period of time the De-NO, efficiency is reduced and the escape of ammonia
is increased as the first catalyst suffers from clogging and wear. At this point the De-NO, effectiveness of the 30 ar—
ea ammonia injection method is slightly better than that of 10 area ammonia injection method. Key words: selective

catalytic reduction detailed reaction kinetics specific surface area ammonia injection method

= An Indirect Online Measuring Method for Boiler
Steam Pipe Deformations based on Machine Vision LI Wen-sheng ( Electric Power Research Institute of
Guangdong Power Grid Co. Lid. Guangzhou China Post Code: 510080) SONG Jixiang FAN Shao-sheng
( Changsha University of Science and Technology Changsha China Post Code: 410004) WANG Wei ( Electric
Power Research Institute of Guangdong Power Grid Co. Ltd. Guangzhou China Post Code: 510080) //Journal of
Engineering for Thermal Energy & Power. -2016 31(8). -87 ~92

As a vital component of the steam-water piping system the steam pipes of the boiler usually work in an extreme en—
vironment of high temperature and pressure which can result in deformation and affect the safe operation of the ther—
mal power unit. Additionally the spring hanger used to hang the pipe can also generate deformations. In this pa—
per an indirect method of measuring the deformations of the main steam pipes was proposed based on the binocular
stereo vision measurement theory. By selecting two representative points from the second part of the spring hanger
and setting the midline of the steam pipe as the Y-axis a world coordinate system was created firstly. Then two
high-definition cameras arranged in parallel were used for the real-time image acquisition. According to the theory
of binocular stereo vision measurement the world coordinates of the two marked points can be obtained thus a
straight line joining these two marked points can be made. Solving the system of equations consisting of pipe contour
surface and the straight line yields the intersection point. Then the displacement of the pipe in all X Y and Z direc-
tion can be calculated by real-time monitoring the world coordinate of the intersection point. The results show that
the macroscopic displacement of the boiler pipe can be accurately measured by this method and the device for reali—
zing this method is also easy to be installed. Key words: binocular vision 3D coordinates calculation boiler pipe

macroscopic displacement

LNG = Welding Residual Stresses Analysis of LNG Tanks Used in LNG
Carrier HUANG Feng-yu ( School of Energy and Power Engineering Wuhan University of Technology

Wuhan Hubei China Post Code: 430063) Zhou Yong ( Wuhan Institute of Marine Electric Propulsion Wuhan

Hubei China Post Code: 430064) //Journal of Engineering for Thermal Energy & Power. —-2016 31(8). -93 ~
98



