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= Verification of an Analog Modeling Method for Helium Compressors
[+ ]/ZHONG Sheng-jun, XU Li-min, JIN Jie-min, et al (Harbin No.703 Research Instiute, Haibin, China, Post
Code: 130036)// Journal of Fngineering for Thermal Energy &Power. — 2007, 22(2). —129 ~133

In cnsideration of an approximate modeling method featuring an equal inlet and outlet specific volume ratio with an axial
helium compressor stage sewing as a model and to solve an analog modeling problem existing between a helium compres-
sor and an air one, a numerical simulation verification calculation has been conducted by using computational fluid me-
chanics softwvare NUMECA . The calculation results have been compared with the test ones. It has been known from the
numerical simulation verification that the performance curves obtained fiom formulae calculation differ relatively little with
those obtained from the numerical simulation. The air flow angle difference between different working media, i.e. helium
and air, is also very small. However, it has been learned from the air test results that the pressure ratio cuves obtained
from the formulae calculation are basically identical to those obtained from the test results, but there exists a certain dif-
ference of their adiabatic efficiency curves. To sum up, it can be shown that for a helium compressor with conventional
blade profiles, a mach number lower than 0.4 and pressure ratio below 2, the analog modeling method in disegard of an
equal mach number is effective and practical. Key words: helium, compressor, analog modeling, numerical simulation,
air test

= Application of a Variance Analysis for the Performance
Monitoring Systems of Power Plant Gas Turbines] ., ]/XIA Di, WANG Yong-hong (Turbomachine Research In-
stitute under Shanghai Jiaotong University, Shanghai, China, Post Code: 200030), HAN Gang (Shanghai Zhadian Gas
Turbine Power Plant, Shanghai, China, Post Code: 200438) // Journal of Engineering for Thermal Energy &Power. —
2007, 2Q2). —134 ~137, 141

A new set of gas turbine performance monitoring methods has been established by using variance analysis and time se-
quence models. It can eliminate the influence of amospheric temperatures and power factors and only reflect the change
in gas turbine operating performance. The variance reference line thus obtained can be used for the real-time perfommance
monitoring of a gas turbine unit. To overcome the impact of atmospheric temperatures and other factors on various parame-
ters of the gas turbine, only one variance standard has been used the whole year round. The method employs a time se-
quence model to seek the variance of the operating data. To eliminate the impact of different operating regimes on the
monitoring of parameters, a method was adopted to monitor only the typical operating regimes. Key words: time se-
quence, gas turbine, monitoring standard, variance analysis

LM2500 = Constantly Upgraded and Improved LM 2500 Gas Turbines| , |/
WANG Chong, JIN Jie-min (Harbin No. 703 Research Institute; Harbin, China, Post Code: 150036), TIAN Guang
(Naval Representative Office Resident at Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) //
Journal of Engineering for Thermal Energy & Power. — 2007, 22(2). — 138 ~ 141

Because of their superior performance, reliability and availability, gas turbines of ILM2500 series have become a type of
gas turbines most widely used at this range of power ratings. The development course of LM 2500 gas turbines has been
given and its upgrading and improvement situation described along with their main structural features. Displayed are the
excellent design and main performance derived from aero-derivative engine technologies. In addition, an analysis is per-
formed of the basic strategies and technical approaches for IM2500+, IM2500+ G4 upgrading and improvement as well
as their design changes and main performance. It is noted that increasing air mass flow rate is a most common, conserva-
tive, low risk and effective method for engine upgrading and improvement. Usually, a No. O stage is added to a compres-
sor and the blade design of corresponding stages is adjusted (broaden the outlet ara). Key words: gas turbine, upgrad-

ing and improvement

= A Study of the Establishment of Turbine Rotor Steam-cooling Cal-
culation Models[., .. ] /LU Zhi-giang, HAN Wan-jin, (College of Enewy Sciences and Engineering under Harbin Insti-
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tute of Technology, Harbin, China, Post Code: 150001) // Jourmal of Engineering for Themal Energy &Power. —
2007, 2Q2). —142 ~145

To raise initial parameters is an important measure for achieving eneigy savings and environmental protection, two national
policies for coal-fired power plants. Under the condition of an enhanced initial steam temperature, the heat endurance
pwperties of materials need to be upgraded simultaneously with the adoption of a steam cooling technology to lower the
temperature and thermal stress of the turbine rotor; thereby guaranteeing the strength and service life of turbine parts and
other components. In meeting the features of a quick and accurate calculation method required by engineering designs, a
one-dimensional parameter calculation model was established for blade root cooling of wiors. The model can comprehen-
sively accommodate all the influencing factors, including the jet-flow impact woling of steam on the blade surface and
heat conduction cooling by steam passing through the rotor root portion. The model has been used to calculate the temper-
ature pofile in the first stage of the medium pressure cylinder of a supercritical steam turbine unit. The comparison of the
calculation results with three-dimensional ones indicates that the model can meet relevant engineering design require-
ments. Key words: supercritical steam tuibine, rotor, steam cooling, cooling model

= The Torsional Rigidity of a Shafting Specific Structure and
its Effect on the Torsional Vibration Characteristicsy ., | /XIE Dan-mei, DONG Chuan (College of Power and
Mechanical Engineering under Wuhan University, Wuhan, China, Post Code: 430072), LIU Zhan-hui (Henan Electric
Power Test A cademy, Zhengzhou, China, Post Code: 450052)// Journal of Engineering for Themal Energy & Power.
— 2007, 2Q2). —146 ~148

With a domestically-made 660 MW supercritical steam turbine generator unit serving as an object of study, the torsion
rigidity of shafting specific stuctures (such as stepped shaft, wholly-wrought wheel disks) and its effect on torsion vibra-
tion were calculated and discussed as a major focus. The formulae for calculating the material length A in the stepped
shaft not involved in the complete distortion was first derived with the A value being determined in a range from 0 to
0. 125 di. Then, a rigidity modeling method was presented for the material not involved in the wmplete distortion where
thewr is an abrupt change in shaft diameter, unifying the treatment of the wholly-wrought rotor and stepped shaft. The
calculation results of the shafting of a domestically-made 660 MW turbo-generator unit in a power plant indicate that the
torsional vibration frequency obtained as a result of treating the shafting structure by using the derived fomulae and mod-
eling method under discussion is in good agreement with the result of empirical methods. The algorithm involved is char-
acterized by its convenience for computer programming and assurance of a high calculation accuracy. Key words: turbo-

generator unit, stepped shaft, wholly-wrought wheel disk, rigidity, torsional vibration

=Performance Study of an Oxygen-bearing Iron Oxide-
based Combined Cycle System Featuring Integrated Coal gasification Chemical-looping Combustion| , |/
MOU Jian-mao, XIANG Wen-guo (Education Ministry Key Laboratory on Clean Coal Power Generation and Combustion
Technology under the Southeast University, Nanjing, China, Post Code: 210096 ), DI Teng-teng (Sichuan Electric Power
Vocational College, Chengdu, China, Post Code: 610072)// Joumal of Engineering for Themal Energy & Power. —
2007, 2(2). —149 ~153

Chemical looping combustion can effectively separate out CO2 with a simultaneous release of energy. A simulation study of
the peffomance of a combined cycle system featuring integrated wal-gasification chemical-looping combustion with FeO/
Fe304/Fe03 sewing as an oxygen carrier has been conducted by using software ASPEN PLUS. In the meantime, the ef-
fect of air reactor temperature, oling-air flow rate and supplementary firing temperature at the turbine inlet on such pa-
rameters as system efficiency, oxygen consumption rate and CO2 emissions etc. was also studied. The simulation results
indicate that when the supplementary firing temperature at the turbine inlet is kept at 1350 C and the air reactor temper-
ature increases from 850 C 1o 1100 ‘C, CO, emissions will drop from 396 g/ (kWh) to 210 g/ (kWh); the system efficien-
cy will decrease from 44.04% to 43.19%. An increase in cooling-air flow rate will also reduce the system efficiency.
When the supplementary firing temperature at the tuibine inlet goes up, the CO» emissions will increase accordingly.

There exists an eptimum compression ratio at, a given turbine inlet temperature. . Key words: . chemical-looping combus-



