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HIGHLIGHTS

e Hydrodynamic instabilities emerged both in axial as well as radial direction.

e Instabilities created at the steam water interface and propagated towards the walls.
e These instabilities produce pressure stresses in a non-deterministic way.

e Both hydrodynamic instabilities and their induced stresses are asymmetric in nature.
o The strength of these instabilities varies along radial as well as axial directions.
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ABSTRACT

The phenomenon that involves direct contact of steam with water is called Direct Contact Condensation
(DCC). This phenomenon has been observed/prevailed in most of the power and process industries. The
phenomenon of direct contact condensation involves heat, mass and momentum transfer across the
highly fluctuating interface between steam jet and surrounding water giving this process an intricate
nature to be studied. More recently the observation of hydrodynamic instabilities at the interface
between supersonic steam jet and water has given a new facet to the study of DCC. In the current study
the equivalent von-Mises Stress, equivalent elastic strain and total deformation in the Perspex vessel that
has been incurred due to the pressure stresses has been studied. These pressure stresses have been
generated due to the condensing supersonic steam jet induced hydrodynamic instabilities. It has been
investigated first by experimentally observing the temperature fluctuations in axial and radial directions
across supersonic steam jet which actually depicts these instabilities. Then Direct Contact Condensation
(DCC) model has been used to conduct the CFD study using a commercial code Ansys". Accompanied
with this a mock up study has been done in which the pressure loads computed using DCC model have
been coupled to the Perspex vessel structure using one way Fluid Structure Interaction (FSI) analysis in
Ansys" to compute the true scale equivalent von-Mises Stress, equivalent elastic strain and total defor-
mation generated by hydrodynamic instabilities induced pressure stresses. On true scale, hundreds of
Pico scale deformation has been computed in the Perspex vessel confinement.
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1. Introduction

The wheel of the present age industrial progress drives by
energy. In a most recent review conducted by US Department of
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