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=A Three-dimensional Numerical Simulation of Wet Steam
Condensation Flows Based on a Dual Fluid Model[ , ]/WU Xiaoming, LI Liang, LI Guo-jun, et al (College of
Eney Source and Power Engineering under Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049)// Journal of
Engineering for Thermal Energy & Power. —2007, 22(4).—367 ~370

A dual fluid model for wet-steam condensation flows was established with due consideration of such effects as inter-phase
speed slips coupling and diffusion of turbulent flows in wet-stean steam-liquid two-phase flows. In the light of the tuibu-
lent characteristics of flows in steam turbine cascades, derived and established was the SST k& — w— k} turtbulent flow
model of wet stean two-phase flow by consulting the conveyance equation theory of particle turbulent energy and on the
basis of the tibulent flow model involving two equations SST k— w, which have a relatively good numerical simulation
accuracy in single-phase turbulent flow calculations. In the above model, introduced were several quasi-fluid conceptions,
such as liquid-phase viscosity, heat conductivity and diffusion coefficient etc. On this basis, a three-dimensional numerical
simulation was conducted of a wet steam flow of spontaneous condensation existing in a rectilinear cascade. It can be
shown that compared with a central section, a large quantity of condensation nuclei first emerged from steam flows in the
vicinity of the end walls and regained their balance state relatively early. There exists a certain difference among the mach
numbers at the outlet of the steam-liquid two-phase flow cascade along the blade height due to the existence of a structure
of vortex system. The model established by the authors can enhance the three-dimensional numerical simulation accuracy
of wet steam wndensation flows and better reveal the interphase function of condensation flows in a cascade . Key words;

turbine cascade, wet steam, condensation flow, dual fluid model, two-phase turbulent flow model, numerical simulation

= A Three-dimensional Numerical Simulation of Water Flows at the Water
Side of a Condensef , ]/JIANG Jian-fei (Architectural and Thermal Energy Engineering Depariment of Pingding-
shan Institute of Technology, Pingdingshan, China, Post Code: 467044 ), HUANG Shu-hong, WANG Kun, et al (College of

Enewgy Source and Power Engineering under the Central China University of Science and Technology, Wuhan, China, Post
Code: 430074 )// Journal of Engineering for Thermal Energy &Power. —2007, 22 (4). —371 ~374

A model for the calculation of flows in wbe bundles of a condenser has been established and by employing a CFD (com-
putational fluid dynamics) method, a three-dimensional numerical simulation conducted of the flow field at the water side
of the condenser. By using a sub-regional symmetric calculation method, the number of mesh can be greatly reduced, mak-
ing it possible to conduct a detailed prediction of the flow characteristics in the inlet and outlet water chambers and their
connecting pipes at the condenser water side as well as in the cooling water tube bundles. The calculation results clearly
indicate that there exist numerous vortexes in the inlet and outlet water chambers of the condenser; resulting in an increase
of flow resistance and a deterioration of the flow conditions. The velocity distribution inside the water chambers is not uni-
form.As a result, the flow velocity in the tubesheet central area of the inlet water chamber is relatively high and that in the
marginal area is relatively low, indicating the presence of a certain structural problem. The structure of the outlet water
chanber, however, is relatively rational. This fully corresponds with the conclusion of the simulation conducted by using a
porous medium model, giving further proof that it is correct and feasible to use the pous-medium model to calculate the
condenser. The calculation results show simultaneously that the distribution of flow rates and velocity in the cooling water
tube bundles is not uniform, i.e. the moling water twbes in the central area have a relatively big flow rate while those in
the peripheral area a welatively small flow rate. The biggest difference in flow rates can amount to 38 %;. The magin of de-
crease in the flow rate of neighboring tubes has something to do with the layout of the cooling water tubes. The difference
in cooling water flow rate and velocity in the cooling water tubes will influence the heat exchange performance of a heat
exchanger. The calculation results can provide a foundation for the analysis of heat exchange efficiency problems caused by
a non-uniform flow in tube banks and also a basis for the design and structural optimization of condensers. Key words;

marine condensers water side, flow characteristics, numerical simulation

= A Direct Numerical Simulation of Neighboring Air-bubble Ris-
ing Process in a Vertical Channel] , ]/II Yan-peng, ZHANG Qian-long (College of Environmental Science and
Engineering under Chang’ an University, Xi’ an, China, Post Code: 710064), BAI Bo-feng (National Key Laboratory on
Multi-phase Flow, Power Fngineering Department of the Xi’ an Jiaotong University, Xi’ an, China, Post Code; 710049) //
Jourmal of Engineering for Thermal Energy, & Power. —2007, 22(4), — 375~ 379



