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Fig. 3 Marker
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Fig. 4 Flow chart of binocular vision

R 10 x7

25 mm x25 mm

5

Fig. 5 Specification of calibration board
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6
Fig. 6 Pictures captured simultaneously by

the binocular camera
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Fig.7 Gray-scale processing
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Fig. 8 Edge extraction
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Fig. 13 System flowchart

1 XY Z

Tab. 1 Deformations of the marked points

11 in all X Y and Z directions

Fig. 11 Stereogram of the single line from

/mm /mm
the main pipe AX  AY  AZ  AX  AY AZ
MSOI  -4.2 83  -55 4.4 8.5 -5.6
MS02  -51.0 0  -27.2 -51.0 0 27,0
MS03  -88.2 0  -12.5 -87.0 0.2  -11.9
MSO4 -120.6 0.1  30.2 -119.8 0 30.5
MSO5  -5.6  12.0  -6.3 -5.8 12.1  -6.4
MSO6  34.2  -2.5 1331 332 -3 132.5

MS07 25.0 56.5 208.6 25.8 55.5 206.8

MS08 -5.0 0 197.0 -5.5 0.2 196.2

MS09 0 -33.2 147.5 0.2 -32.8 146.0
MS10 4.5 -152.6 -62.7 4.2 -151.5 -63.2
MS11 0 -208.6 -131.5 0.5 -209.5 -132.7

MS12  -34.2 -240.0 -101.6 -34.8 -240.5 -100.2
MS13 -75.4 -218.6 -50.0 -74.2 -217.0 -49.5
MS14  -105.6 -177.5 -5.0 -106.5 -178.2 -5.0
12 MS15 -108.7 -172.0 0.4 -107.2 -172.8 0

. MS16  -123.2 -126.5 42.2 -124.0 -127.2 42.0
Fig. 12 System assembly
MS17  -119.3 -75.4 88.2 -119..3 -75.6 89.1
MS18 -49.5 -51.3 81.4 -49.3 -51.5 81.7

MS19 -54.4 -61.4 89.3 -54.2 -61.7 89.9

X.Y.Z3

15,=0.44 5, =0.42 5, =
MS05
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Fig. 14 Comparison of deformation detected by

system detection and human measurement

X Y.Z3
u,=0.10 u, =0.09 u, =

DL/T616 —2006
S .
DL/T616 — 2006. Maintain & adjusting guide for thermal power

plant steam-water pipes and support-hangers S .

J. 2008(1):73
- 80.

11

LI Guo-bin ZHANG Shu—un LIU Yu-chun. Influence of hanger
component weight and load design method to spring selection and

pipe stress analysis J . Boiler Manufacturing 2008( 1) : 73 - 80.

J. 2006 27( 19) :3622 —3624.
LUO Shi-min Li Mao=i. Research on how ot get objects 3D coor—
dinate on two CCD camera measure system J . Computer Engi—
neering and Design 2006 27( 19) : 3622 - 3624.
CHAPERON T DROULEZ J THIBAULT G. Reliable camera pose
and calibration from a small set of point and line correspondences:
a probabilistic approach J . Computer Vision and Image Under—

standing 2011 115(5) : 576 -585.

2014 31( 10) :296 —-300.
GAO Ru—=in WANG Jun-meng. Study on some methods of 3D co—
ordinate calculation of binocoluar vision J . Computer Simula—
tion 2014 31( 10) : 296 -300.
WANG ] et al. Research on object recognition of intelligent robot

base on binocular vision J . Applied Mechanics and Materials

2012 127: 300 —304.

] 2014 50(24) :27 -31.
ZHANG Liang XU JinHfa. Target tracking and locating for UAV
based on binocular stereo vision J . Computer Engineering and
Applications 2014 50(24) :27 -31.
ALAAHI A ORTIZ R FREAK V P. Fast retina keypoint C . In
IEEE Conference on Computer Vision and Pattern Recognition
( CVPR) 2012:263 -286.
YABUTA Y MIZUMOTO H ARII S. Binocular robot vision with
active viewpoint for sphere measurement J . Key Engineering Ma—
terials 2012 516:343 -348.
NSCT
J. 2014 18(3) : 625 —630.

SURF

WU Yiquan SHEN Yi TAO Fen=iang. Remote sensing image
matching based on non-subsampled contourlet transform and
speed up robust features J . Journal of Remote Sensing 2014
18(3) : 619 —624.
BRISK

I 2015 38(3):43 -47.
WEI Xing FAN Shao-sheng GAO Shan et al. Rapid matching
and transform algorithm of images based on the BRISK J . E-
lectronic Measurement Technology 2015 38(3) : 43 —47.
STEFAN L. MARGARITA C ROLAND Y S. BRISK: binary ro—
bust invariant scalable keypoints C . Proceedings of the TEEE
International Conference on Computer Vision( ICCV) 2011:2548
-2555.



- 126 - 2016

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



