PHOENICS 2018

PHOENICS is the first, and the most established, commercial CFD Software availabli
reliable, cost effective, has a proven track record and can simulate scenarios involvi
fluid flow, heatand mass transfer, chemical reactions and combustion for a wide ranc
of applications in industry and the built environment. PHOENICS 2018 is now availa
Read further to see what new features have been addasiwell aswvhat is planned for

the next relea®. Contactus for more information.
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Drift Flux Model for Aerosol
Deposition

An Euleriarbased multiphase model for simulating
the dispersion and deposition of aerosol particles il
indoor environments is a standard option in

PHOENIGBLAIR 2018. Typical applications incluc
studying indoor air quality and designing ventilatior
sydems to deal with: human exposure to biologica
or radiological aerosols in healthcare or laboraton
environments; health hazards from industrial
aerosols; protective environments and isolated clea
rooms; and surface contamination of artworks
electronicequipment, etc.

Aerosols can be deposited on surfaces L
mechanisms including particle inertia, gravitationa
settling, Brownian diffusion farticles are
transported towards he surface as a result of
collisions with fluid molecugs), turbulent diffusion
(particles are transported towards the surface by
turbulent flow eddies), turbophoresis garticles
migrate down decreasing turbulence levels as ares
of interactions between particle inertia and
inhomogeneities in the turbulence field) an
thermophoresis (temperature gradients drive
particles towards or away from surfaces).

The model addressethese mechanisms apart from
thermophoresis (to follow). Surfacedeposition
fluxes are calculated using ser@mpirical wall
models as a function of particle size, density al
friction velocity. Deposition rates are reported
automatically for all surfaces by the CFD solver.
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The new model has been validated successfully f

' particle deposition from fully-developed turbulent

air streams in both horizontal and vertical ventilation

, ducts, and also from air moving in a laboratescale /

ventilation room. PHOENICS results agree well witg
measured data I Y R (i £Hapedt Lurve of
deposition \elocity versus particle relaxabn time is
well simulated as can be seen from the abow
diagram. %




Free Surface Models

PHOENICS offers dftee-Qurface / Volume of FluidModels

available in other CFD codes including:

1 VOFRCICSAMCompressive Interface Capturing Scheme fc
Arbitrary Meshes)

1 VOFHRIC (High Resolution Interface Capturing Scheme)

VOFMHRIC (Modified HRIC)

1 VOFRSTACSSWwitching Technique for Advection and
Capturing of Surfaces)
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The above modelsoffer a much sharper interface than the
existing Height of Liquid (HOL)and Scalar Equation(SEM)
Methods. All the models now availablean include surface _
tension force, using the Continuum Surface Force Method. |

TurbulenceModels -,

PHOENICS inclugethe following turbulence models asf;-i
standard: o

w
Revised Wilcox 2008 -k Y2RS{tY Ly AY 0
of Wilcox's (1988) modehat incorporates the addition of am
crossdiffusion term, a stresslimiter modification to the eddy p- -
viscosity; and a vortesi i NB G OKAy 3 Y2RAT

equation. N

Menter baseline 1992k Y2 RSt Y / 2 Y0 AlYYAR
models to take advantage of the former's robustness near we+ -~
surfaces (due to its simpl low Reynolds number formulation
and its ability to compute flows with weak adverse pressur
gradients accurately) and the latter's better performance nec
the boundary layer edge and away from walls, due to it
insensitivity to free stream values. The ¢lnique is based on
transformingthek. Y2 RS& GF2 N di | GA2Y
conversion, except for small contributions from the diffusior
term due to the difference in the diffusion coefficients of the |
and e equations.

Mentersstk. Y 2 R Sktension gf Mentersk. Y2 RSt
accounts for the transport of turbulent shear stress and so offe
improved predictions of flow separation under adverse pressui
gradients. The model differs from Menter'ssk Y2 RS €
limiter is appliedto the eddy-viscosity relationship.
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Automeshing

The image on theleftt shows the current authmesh and gives &
comparison toan earlier version on the right.

Default Automesh settings mean that the behaviour o
automesher ismore predictableTheinitial mesh setting

in PHOENICS is always 1 cell per region. This is t
refined until either the ratio of cell sizes across regio
boundaries satisfies the set criterion, or the smallest ce
at a region boundary drops below theet minimum

value. The resulting mesh is fine and should require le
adjustment than prevously. The automesher can bg
activated, by the user, to take into account cycli
boundaries

Contour Labelling

Lines separating contour bonds can be labelle
automatically or manally.

If the manual option is chosen the format can be set to:
1 Automatic, based on the size of numbers in th
contour range
Integer
Real
Exponential

Field Width

Real number

Exponential number

For each of the three manual modes, the total field width,%.

. and number of decimaplaces(if relevant) can be set.
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Universal Thermal
Climate Index

The Universal Thermal Climate Index UT
provides an assessment of the outdoo
thermal environment in o][c]
meteorological applications based on the
equivalence of the dynamic physiologicg
response predicted by a model of humai
thermoregulation, which is capled with
a stateof-the-art clothing model. The
operational procedure (available from
WwWw.utci.org), shows plausible
responsesto the influence of humidity
and heat radiation in the heat, as well as
to wind speed inthe cold and is in good
agreement with the assessment o
ergonomics standards concerned with th¢
thermal environment.

In the RAIRimplementation, local air
temperature is taken as solved

temperature TEM1, local watevapour

pressure is derived from the $eed water

vapour mass fraction MH20 or a usset

constant, locaimean radiant temperature
iIs taken as the solved radiant
temperature T3 or a usefrset constant,
and local wind speed is takeras local

absolute velocity VABS.

Linked Angleein Objects:

A pair of linked ANGLEIhs can act as g
filter if an additional source is set for
scalars passing through a pair of linke
ANGLEBN objects. One can:
Add a source (equivalent to adding a
heat source to the energy equation);
Add a fixed amount (equivalent to
adding a temperature rise);
Set the exit value to a fixed value; or
Reduce the exit value by a set
percentage.

If they act as the entrancéo and exit from
a duct and AGE is solved, the transit tim
through the duct can be added to the AG]
at exit.




