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= Feasibility Study of the Capacitance Method for Measuring Steam Wet-
ness{ , |/NING De-liang, LIU Xin-quan, GAO Lei (CSIC No. 703 Research Institute, Harbin, China, Post Code:
150036)IIANG Yi (Equipment Tools Subsidiary, Harbin Measuring and Cutting Tools Co. Ltd., Harbin, China, Post
Code: 130040)//Journal of Engineering for Themal Enegy &Power —2009, 24(3). —300 ~304

By combining dielectric theory with water and water steam properties, the variation tendency of the static relative permit-
tivity of water and water steam with the change of pressure and temperature was studied and the causes of the change of
water and water steam permittivity were analyzed. The research esulis show that the influence of temperature on water per-
mittivity is far greater than that of the pressure while the influence of pressure on steam permittivity is stronger than that
of the temperature As the permittivity of water differs very greatly from that of steam, on the basis of the capacitance-
method measurement theory, a wetness measuement experiment was perfomed by using a self-designed ¢ylindrical capaci-
tance transducer. The test results indicate that the capacitance method for measuring saturated wet steam wetness is feasi-
ble. Key words: permittivity, water, water steam, capacitance method

= A Study of a Finite Element Model for a Gas Turbine
Tie-rod Rotor and its Critical Speed Calculation] , ]/ GAO Rui, YUAN Qi, GAO Jin(College of Energy Source
and Power Engineering, Xi” an Jiaotong University, Xi’ an, China, Post Code: 710049)// Journal of Engineering for Ther-
mal Energy &Power. — 2009, 24(3). —305 ~308

Modern gas turbine rotors mainly consist of tie-wd ones, and their foms can be classified as either central single tie rod
type or circumferential multiple tie wd ones. No matter what fom they assume, the tie-rod rotors are no longer of a contin-
uous structure and the contacting surface between the wheel disks will influence the kinetic characteristics of wtors. The
authors first analyzed the force bearing condition of the tie rod rotor, and then wnsidered the influence of the contact sur-
face rigidity on rotor kinetic characteristics. The traditional finite element method has been improved, and a corresponding
calculation program, prepared. Finally, a bare shaft, a pair of contacting disk sample and the critical speed of the tie rod
rolor of a certain type gas turbine were calculated. The calculation results were compared respectively with those obtained
from the traditional and three-dimensional finite element method as well as the measured results, thus verifying the cor-
rectness and validity of the improved finite-element model. Key words: gas turbine tie — rod wtor, tie-rod rotor, critical

speed, normal contact stiffness, finite element method

= Experimental Study of the Characteristics of Membrance Type Pneumatic
Logic Elements| , ]/QI Hongwei (Harbin Engineering University, Harbin, China, Post Code: 150001), HE Ru,
CHEN Lin, WEI Wei (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of Engineering
for Thermal Energy & Power. — 2009, 24(3). —309 ~312

The membrane-type preumatic logic element under discussion is a key item in a turbocharged unit for compressor suige
control and stean turbine overspeed pwotection. The authors have described the stucture and working principle of the
surge potection device. Regarding various test items, such as the response characteristics, working characteristics and
pressure difference flow characteristics of the suge protection device, a detailed description was given of the test princi-
ples, methods and processes. The test results show that the response time of the suige protection device is 250 ms, the
working characteristic curves agree well with the standard ones, and the actual pressure-difference flow characteristic
curves at the outlet of the valve assume a variation tendency identical with that of the theoretical ones. All the characteris-
tic tests display a good stability and repeatability. Key words: membrane type pneumatic logic element, surge protection
device, characteristic test

IGCC =Influence of Gas Turbine Off-design Operating Conditions on the
Performance of an IGCC (Integrated Gasification Combined Cycle) System{ ., |/ CHEN Lei, ZHANG Zhong-

xiagp XIE Hao (College of Power Engineering, Shanghai University of Science and Technology, Shanghai, China, Post
Code: 200093, LI Zhen-zhong (National Research Center of Power Plant Combustion Engineering Technology, Shenyane,



