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Numerical analysis of shock and effects of various parameters on two-

phase flow in convergent-divergent nozzle using equilibrium and non-
equilibrium methods
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The prediction of distillation zone is very important in steam turbine blades and steam nozzles. In
Received 18 January 2015 identification of distillery with equilibrium method, as the steam flow contacts the two-phase
Accepted 14 April 2015 dome, the second phase forms and flow properties will pass the distillery without any jumping.
Available Online 18 May 2015 . . . : . e
Hence, after crossing the saturation curve the droplet formation transpires in non-equilibrium
Keywords: method by_a _sud_den increase in pressure c_alled “condens_ation shock”. A disco_ntinuity in the flow
Convergent-divergent nozzle .characteristics is observed and after crossing the saturation curve, the formation of droplets start
Two phase flow In this paper the numerical analysis of a vapor-liquid two-phase transonic flow in a convergent-
Eg:ﬂ?{)‘fﬂ'ﬂhsehr%'g dynamic divergent nozzle with and without shock is investigated. The effects of stagnation temperature at
Non-equilibrium thermodynamics the nozzle inlet, viscosity and geometry are studied using thermodynamic equilibrium and non-

equilibrium methods by comparing the results with experimental data. Roe numerical method is
used for vapor-liquid two-phase flow solution. The main properties of the flow at the boundary of
elements is extrapolated by MUSCL, which is a third order accurate method. The time is
discretized using an explicit second order accurate of two-step Lax-Wendroff method. It is
observed that the results of non-equilibrium solution are more correlated to the experimental
results and condensation starts earlier in the nozzle with further expansion rate. By increasing the
temperature at the nozzle inlet, the placement at which condensation starts goes forward. Also

the shock location in viscous flow comes closer to the throat in comparing with that of non-
viscous flow.
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