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= Type Selection and Cold-end Optimization of a Steam Turbine in an
Inland Nuclear Power Plant LUO Bi=xiong CHEN Juan ZHU Guang-yu et al ( Guangdong Provincial

Electric Power Design and Research Institute Guangzhou China Post Code: 510663) // Journal of Engineering
for Thermal Energy & Power. — 2011 26(2). -158 ~161

Cold-end optimization of power plants has its intentions to secure a maximal profit in the whole service life of the u—
nits. The cost and income should be taken into account comprehensively. The configuration of steam turbines con—
densers cooling towers and related systems exercise an influence on the cost. Different steam turbine exhaust are—
as condenser heat exchange surface areas and cooling tower surface areas correspond to different annual power gen—
eration capacities. Only a properly designed back—pressure can guarantee the units to obtain a maximal benefit in
the whole service life of a power plant. According to the plant site conditions of an inland nuclear power plant

through a calculation of exhaust areas of steam turbines selection of heat exchange surface areas of condensers and
design of cooling towers and circulating water systems the types of the steam turbines were chosen and a compre—
hensively optimized design of the cold end was performed of the above-mentioned nuclear power plant. The optimum
design back-pressure of the condensers and the cooling tower area were finalized to guarantee the units to obtain an
optimum benefit in the calculated service life period. The foregoing can offer reference for design of power plants of

the same type. Key words: nuclear power plant type selection of steam turbines cold-end optimization

= Analysis of the Wet Compression Performance of a Compressor
Under Different Operating Conditions ZHENG Hong-tao CHEN Pei ( College of Power and Energy
Engineering Harbin Engineering University Harbin China Post Code: 150001) //Journal of Engineering for
Thermal Energy & Power. - 2011 26(2). -162~167

The wet compression technology can effectively enhance the power output of a gas turbine and lower the degree of
dependence of the gas turbine on the atmospheric environment. The factors the technology influences the compressor
are very intricate and the operating conditions of the compressor have a very big influence on the wet compression
effectiveness. By employing software CFX a three-dimensional numerical simulation was performed of the dry and
wet compression process of a three-stage axial compressor under different operating conditions. The research results
show that under the condition of the pressure ratio keeping constant the mass flow rate will increase at a high speed
and decrease at a low speed at the boundary where the compressor approximates to its stall. Under the condition of
the rotating speed keeping unchanged both pressure ratio and mass flow rate of the compressor will tend to de—
crease. The lower the pressure ratio more conspicuously the mass flow rate of the compressor will decrease. After
the compressor has been humidified the higher the rotating speed of the compressor the more it approximates to its
stall point and the more the total temperature will decrease. During the wet compression the water drops are vapor—
ized into steam resulting in an increase of the total power consumed by the compression to a relatively big extent.

All the calculation cases have increased by more than 500 kW at various operating points. After the compressor has
been humidified whether the worst separation point on the back of the rotor blades at their tips can be improved is
related to the concrete operating point and there exists certainly a critical operating point. For the cases calculated
by the authors the above-cited critical point is assessed at about 90% of the rated speed. Key words: gas tur—

bine compressor wet compression performance off-design operating condition numerical simulation

LPV = Improvement of the LPV ( Linear Parameter Varying) Method for Mod—
eling an Aeroengine LI Shu-qing ZHANG Shengxiu ZHOU Zhi-ging et al ( Precision Control and
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Guide Teaching and Research Section No.2 Artillery Engineering College Xian China Post Code: 710025) //
Journal of Engineering for Thermal Energy & Power. - 2011 26(2). -168 ~170

In the light of an error accumulation problem of the LPV ( linear parameter varying) model an improved LPV mod-
el was put forward. On the basis of a nonlinear model for a turbofan engine a LPV model for the turbofan engine
was established with its LP rotor rotating speed serving as a scheduling variable. A rotating speed-oil supply quanti—
ty feedback was added to the model in question. Together with a PI link a closed loop circuit was formed achie—
ving an improvement of the LPV model. The simulation results show that the improved LPV model in question can
effectively overcome the error accumulation defect of the LPV model thus more realistically reflecting the steady
and dynamic state characteristics of nonlinear models. Key words: aeroengine gain scheduling linear parameter

varying model PID ( proportional integral and differential)

= Optimal Operation Mode of a Dual-pressure Condenser
Closed Type Circulating Water System ZENG De-iang WANG Wei LIU Jizhen ( College of Control
and Computer Engineering North China University of Electric Power Beijing China Post Code: 102206)
ZHANG Zhigang ( Datang International Tianjin Panshan Power Plant Tianjin China Post Code: 301900) //
Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -171 ~175

Circulating water inlet temperature is regarded as an important parameter for determining the optimal operation mode
of a circulating water pump. For an open type circulating water system the circulating water inlet temperature re—
presents the ambient temperature. For a closed type one however it denotes the cooling tower outlet water temper—
ature. With a counterflow type cooling tower serving as an object of study in combination with the heat balance
calculation formulae for a cooling tower and by adopting an iterative calculation method the tower outlet water tem—
peratures under different operation modes were determined. In the meantime a soft method for measuring the tower
ingoing air speed was presented. In the earlier literatures however the tower ingoing air speed was invariably ob—
tained by an aerodynamic calculation. The problem concerning the multiple solutions to the nonlinear equation in
the calculation of the tower outgoing water temperature and ingoing air speed was expounded. A real solution coinci—
dent with the physical meaning was finalized. At last the solution such obtained was applied in the dual-pressure
condenser. The optimal operation mode obtained therefrom for the circulating water pumps can serve as a guide for
on-site operations. Key words: tower ingoing air speed tower outgoing water temperature dual-pressure condens—

er optimal operation

CO, = Analysis of a CO, Trans-critical Dual-stage Com—
pression Cycle With and Without a Recuperator WANG Hongdi TIAN Jing—ui ( College of Metallur—
gy and Energy Source Hebei United University Tangshan China Post Code: 063009) MA Yi+ai ( Thermal En-
ergy Research Institute Tianjin University Tianjin China Post Code: 300072) // Journal of Engineering for
Thermal Energy & Power. - 2011 26(2). -176 ~180

To address the ODP ( Ozone Depletion Potential) and GWP( Global Warming Potential) problems arisen from freon
refrigeration coolant mathematical models were established for CO, trans—critical dual-stage compression cycle with
a recuperator ( TSCV + TGC + IHX) and without a recuperator ( TSCV + TGC) by employing a thermodynamic
method. In addition based on Visual Basic program a platform for analyzing the performance of both cycles was

developed. It has been found that under the identical contrast conditions the average performance of TSCV + TGC



