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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
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In the process of building LNG ship the welding residual stress not only can induce the cracks of LNG Tanks but
also can change the loading capacity of LNG Tanks when superimposed upon applied pressure. In order to obtaining
mechanical behavior of welding process it is necessary to analyze the welding residual stresses of LNG Tanks with
finite element method. Using axisymmetric model and Live-dead Element this study aims to investigate the distribu—
tions of the welding residual stresses in a LNG Tanks Used in LNG Carrier. According to the national standard the
effect of the LNG tank groove size on residual stress distribution was studied and the effect of heat treatment to
welding residual Mises stress was also discussed. The results indicate that with the increase of the groove depth the
welding residual Mises stress first decreases and then increases and reaches the minimum when the groove depth is
6mm. Compared to the V and U type groove angles groove depth has more significant influence on welding residual
Mises stress. In order to reduce the welding residual Mises stress it is suggested to choose a small groove depth and
groove angle according to the actual structure and technology. The heat treatment can also reduce the residual Mises
stress by 21% . These results provide a theoretical reference regarding the control of the welding residual stresses in

the LNG tanks. Key words: LNG Tanks 9Ni Steel Residual Stress Design of Weld Grooves Live-dead Element

= Off-design Performance of Solar Hybrid Heating Power Plant
LI Shao-hua WANG Di CHE De-yong GAO Long ( Northeast Dianli University Jilin China Post Code:
132012) //Journal of Engineering for Thermal Energy & Power. —-2016 31(8). -99 ~105

Upgrading the heating power plant by using of a complementary way of solar and coal can solve urban heating short—
age and other issues caused by eliminating small units. Based on the design prototype of 12MW coal fired units the
coal and solar complementary system model was established by using numerical simulation. The influence of solar
radiation intensity and heat conduction oil temperature on the performance of the system was analyzed. A new solar
energy complementary way was put forward and compared to the typical complementary way of replacing high pres—
sure heater. The results showed that these two complementary ways can both increase generating capacity and heat
supply quantity of units with the increase of the intensity of radiation. In the case of constant heat supply the total
thermal efficiency gap of these two complementary ways can reach 10% . When the heat conduction oil temperature
is higher than 350 °C the thermal efficiency of the solar energy direct heating system is higher. Key words: solar
and coal complementary heating power plant radiation intensity heat conduction oil temperature coal saving rate

total thermal efficiency

= A New Technology for Deeply Flue Gas Heat Re-
covery based on the Fluorine Plastic Heat Exchanger HU Qing SUN Shao—peng JIANG Wen ZHU
Wen—<hong ( Hangzhou Huadian Energy Engineering Institute Hangzhou Zhejiang China Post Code: 310030) //
Journal of Engineering for Thermal Energy & Power. —2016 31(8). -106 ~109

This article introduced a new technology for deeply flue gas heat recovery based on the fluorine plastic heat ex—

changer elaborated the principle and main characteristics of this technology and analyzed the economic performance



