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Tablel Parameters and tube wall temperatures of the waterwall tubes
/m /m /(°)
/min /Wem ™2 /Wem=2eK™! /C /°C
0.025 0.03 180 0 134039.74 22251.66 318.2 318.42
0.025 0.03 180 35 130860.93 31258.28 318.57 318.75
0.025 0.03 180 60 138807.95 30728.48 319.42 319.50
0.025 0.03 180 75 114437.09 28079.47 317.77 318.02
0.025 0.03 180 115 129271.52 39205. 30 318.09 319.00
0.025 0.03 180 160 107019. 87 21721.85 318.52 318.71
0.025 0.03 180 225 112847. 68 22251.66 318.09 318.31
0.025 0.03 180 270 114966. 89 22251.66 318.14 318.42
0.025 0.03 180 320 114966. 89 27549. 67 318.25 318.47
58.3 kg/s 11 MPa 540 °C 0
5 AY /
N /

50 MW 8 o
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= Experimental Study of the Quantitative Re—
lationship Between the Valve Leakage Fault State and Leakage Sound-emitted Signal Characteristics
GAO Qianxia LI Lu-ping RAO Hong-de YANG Jing ( College of Energy Source and Power Engineering
Changsha University of Science and Technology Changsha China Post Code: 410114) // Journal of Engineering
for Thermal Energy & Power. — 2011 26(5). -582 ~587

Designed and set up were a valve leakage fault simulation testy rig and a valve leakage acoustic emission signal tes—
ting system. The quantitative relationship between the valve leakage state and leakage-produced sound emitted sig—
nal characteristic parameters under different leakage operating conditions was experimentally studied. The test data
were analyzed and processed according to the least square method and the variation law of the bell ringing counting
number energy magnitude least square root value and central frequency of the leakage sound emitted signals with
valve type sizes inlet pressure and leakage hole dimensions was obtained. Furthermore the principles for diagno—
sing the valve leakage based on the sound-emitted signal characteristics were formulated and the optimum sound-e-
mitted signal characteristic parameters representing the leakage fault state of a valve were identified. Key words:

valve leakage acoustic emission testing least square method

= Numerical Simulation and Experimental Study of the Cavitati—
on Performance of a Marine Centrifugal Pump WANG Xiudi( Research Center for Fluid Mechanical
Engineering Technologies Jiangsu University Zhenjiang China Post Code: 212013) JIANG Da-ian YU Zhi§un
DAT Lu( Jiangsu Zhenhua Pump Industry Manufacturing Co. Ltd. Taizhou China Post Code: 225500) // Jour—
nal of Engineering for Thermal Energy & Power. —2011 26(5). —588 ~592

By using a CFD ( computational fluid dynamics) numerical simulation method studied was the law governing the
pressure and gas-iquid two phase distribution inside the impeller of a marine centrifugal pump at various cavitation
allowances. It has been found that the numerical simulation results share an identical variation tendency with the
test results and the average absolute error is approximately 0. 15 m. In the stealth cavitation stage the air bubbles
are only produced and burst in a very small local area on the back at the inlet of the blades and no relatively big
cavitation destruction to the impeller is caused. In the partial vortex cavitation stage a low speed vortex zone exists
on the back of the blades close to the outlet of the impeller and its size and distribution law is relating to the trans—
versal section of the volute. In the vortex cavitation stage a hollow cavity exists in the passage between the low
speed vortex zone and the volute. The existence of the low speed vortex zone and hollow cavity may influence the
stability of the flow speed inside the volute producing a very big pressure pulsation and furthermore causing a rela—
tively big noise and vibration to the marine centrifugal pump. Key words: marine centrifugal pump vibration

noise cavitation numerical simulation test

= New Method for Predicting the Temperature Distribution of Water—
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wall Tubes ZHAO Zhisyuan XU Hong LIN Zhen=ian( College of Energy Source and Power Engineering
North China University of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal
Energy & Power. —2011 26(5) . —593 ~598

To obtain the circumferential temperature distribution and the internal wall surface oxide film growth characteristics
of the waterwall tubes of a boiler through conducting a study of its heat transfer process the authors established a
numerical model for predicting the temperature distribution on the tubes with an internal wall surface oxide film. On
the basis of the heat flux densities measured from the tubular heat flux equipment items a calculation was per—
formed according to the actual operating condition of the waterwall tubes in a power plant. It has been found that
when the circumferential angle is 120 degrees the temperatures and thicknesses of oxide films at various interfaces
are smallest. When the circumferential angle is O degree the temperatures and thicknesses of oxide films at various
interfaces are biggest. Compared with the actual operating data they correspond very well indicating that to use
the method in question to predict the thickness of an oxide film and temperatures at various interfaces of the tube

wall is feasible. Key words: waterwall oxide film growth prediction new method

= Study of the Flow Field Characteristics of a Hollow Centrifugal
Type Nozzle QIU Qing—gang LIU Li-na YIN Xiao—qi( College of Energy Source and Power Dalian Univer—
sity of Science and Technology Dalian China Post Code: 116000) //Journal of Engineering for Thermal Energy &
Power. —-2011 26(5). —599 ~603

By making use of the VOF ( volume of fluid) method and realizable k& — & turbulent flow model the authors conduc-
ted a numerical simulation of the gasdiquid two-phase flow in a hollow centrifugal type nozzle and compared the
simulation results with the test data. Both were in good agreement. The simulation results show that the pressure in—
side the swirling flow chamber will decrease with a decrease of its radius and a low pressure zone exists in a range
of 1/3 of the radius around the center. The existence of such a low pressure zone will result in suction to the air
outside the nozzle forming an air core. The bigger the radius of the air core the thinner the liquid film. There ex—
ists a relatively high dynamic pressure in the area greater than 1/3 of the radius. This will cause the liquid film to
extend its sprinkling in the area. If the liquid phase volumetric fraction at the outlet of the nozzle equals to 1 the
more remote from the nozzle the smaller the liquid phase volumetric fraction. The outlet speed will increase with
an increase of the inlet pressure. The direction of the outlet speed and the fluid trajectory chart inside the nozzle
show that the fluid flows out of the nozzle in a rotating state. Key words: VOF ( volume of fluid) centrifugal type

nozzle two-phase flow pressure distribution air core velocity flow field

= Experimental study of the Desulfurization Characteristics of a Sprin—
kling Type Desulfurization Tower FANG Li§un( Education Ministry Key Laboratory on Power Plant E—

quipment Condition Monitoring and Control North China University of Electric Power Baoding China Post Code:



