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Introduction Modeling microchannel flow

Printed circuit steam generator (PCSG) is one candidate of small modular reactors steam <+ Two-phase flow phenomena in microchannel
generator application. PCSG is a kind of printed circuit heat exchanger (PCHE). It
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Channels _ / v' Flow pattern similar to that of large size channel, but flow patterns observed only
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(b) view on the interfaces of flow plates

1) Surface tension

Mesh generation

Mesh system can influence the results obtained from the CFD simulation substantially.
High quality meshes to model important physics, e.g. boundary layers, heat transfer,
wakes and shock, flow gradients. etc. are prerequisite for a good model. Since the two-
phase flow phenomena in the semicircular channel has not been studied much, previous
works on the mesh generation for the two-phase modeling in a circular channel and for
the single-phase flow modeling in a semicircular channel were reviewed.

» Continuum surface tension (CSF) model
> If small We number, this model have to be included

> Appropriate contact angle is important

2) Liquid film thickness

- Mesh generation for the two-phase modeling

ez Paradicclicsed > If low Ca number, very thin liquid film thickness
which type of mesh structure s Y g el 5 N A Pl
simulates the actual O- Butt [ Fud2 [ — ) ([ — ] —
phenomenon better when grid er:;g’ 0, o Om Gats 7N RN Ahem
modeling two-phase flow in a J - — - :
cylindrical vertical pipe. _ : : Large Ca no.
v Fgur different mesE I:s)tructures > Very fine mesh I:O frlr;E m\,ssn n;c;nretfr:]ee\fvhall
were selected for comparison; near the wall is needed —
polar cylindrical mesh (O-grid), n Unst » Mesh size near the wall < D/100 . -
butterfly grid, rectangular H- orid ructu _
grid, and unstructured pave red 3) Wall slip | L
grid. > If large Kundsen number 4) Viscous energy dissipation
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wall slip can occur condition
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IS a strong dependency of the
flow behavior on the mesh
employed. Butterfly grid and
or unstructured pave grid had
the best agreement with
experiment. Hernandez-Perez
recommended butterfly grid to
model two-phase flow in a
vertical circular pipe. Butterfly
grid allows refining the mesh
closed to the wall and

> If large velocity gradient  » Vi * Pr > 0.056
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o Numerical Results
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5) Laminar flow
S trearrmeise welocity (pomralized) 6) Surface roughness

Modeling multi-phase flow

revents a sinaularity at the e | T In the secondary side of the PCSG, the subcooled liquid enters at the inlet and exits as
P J v O-grid O-grid H-grid Unstructured Butterfly Exp — Exp superheated vapor. That is, to simulate the full length PCSG, it is necessary to simulate the

center of the pipe. (half) grid - (WMS) (BCT)  two-phase flow in a wide void fraction range. Previous studies have researched which multi-
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o . . bhase model has been used to analyze the full range of two-phase flow.
 Mesh generation in a semicircular channel
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