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FM“\\ 2) PHOENICS Applications
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Picture files for Figs:4 are created using thePHOTON
GEOMETRY feature. The shape of the particke\visry small
triangle.

Fig.4 0.05[sec] Fig.5 0.1[sec]

Fig.6 0.15[sec] Fig.7 0.2[sec]

Figure 8 shows distribution of the fluid velocity vector.
o Velocity, mm/sec
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123.3245
92.49458
61.66462
30.83465
0.004686

Fig.8 Velocity Vector of Liquid at the bottom part (0.2[sec])
5. Conclusions

The following problem remains now.

A The collision frequency has not yet been confirmed by
comparing this result with the experimental data.
A When this 2D cylindrical model with free surface (SURN) is

used, it takes nearly 10 days to compute a phenomenon

which takes dew seconds to occur.

The above problems will be resolved as follows

A Itis possible to confirm the collision model by getting the

experimental data.

A It is possible to shorten computational time for free
surface by using simple free surface model (Moving

Paosity or HOL)
6. References

2.2 Simulation of Turbulent flow to Estimate
Virtual Airflow Patterns in the Upper Airwaly
Tomonori lwasaka of Kagoshima University
Graduate School, Medical & Dental Sciences
submitted by Zuwei Kong of CHAM Japan

This research simulates turbulent flow to estimate virtual
airflow patterns in the upper airway. Volume rendering
software (INTAGE Volume Editor, KGT, Tokyo, Japan) was used
to create the 3D images of the shape afpper airway. The
rendered volume data was in a 512x512 matrix with a voxel size
of 0.377 mm. The-® CBCT images for the airway model were
exported to computational fluiglynamic software (PHOENICS,
CHAMJapan,Tokyo, Japan) in stereolithographic format.

Airway resistance is greater during expiration than
inspiration during quiet breathing. Accordingly, each voxel on
the plane of the hypopharynx was considered part of the flow
inlet while each voxel at the entrance of éamostril was
considered part of the flow outlet. The air was assumed to be a
Newtonian, homogeneous, and incompressible fluilliptic
staggered equations and the continuity equation were used in
the study. The following boundary conditions were set to the
model:

1) The air flowed perpendicular to the lower pharyngeal
plane had a velocity of 200 ml/sec.
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3) The simulation was repeated 1000 times to calculate the
mean values. Convergence was judged by monitoring the
magnitude of the absolute residual sources of mass and
momentum, normalized by the respective inlet fluxes.
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The iteration was continued until all residuals fell below

0.2%.The results of the FMS are shown as pressure and velocity.

The maximum pressure and the maximum velocity of the upper
airway were calculated to evaluate the ventilatory condition
and to detect obstructios in the upper airway.

Case result picture:

Reference:

1) Iwasaki T, Hayasaki H, Kanomi R, SaitofiamasakiY:
Dental influences of upper airway obstruction on facial
skeletal morphology in children with use of fluid
mechanical simulation.

Pediatic Otorhinolaryngology Japan. 2009. 30(19.5

3) Consultancy Applications

3.1 Modelling of Data Centres to Optimise Design
by Paul Emerson of CHAM Limited

CHAM's consultancy team has been busy working on a
variety of interesting projects over thedafew months. Much
of this time has been devoted to the modelling of data centres
to assist with and optimise the design of cooling and ventilation
systems, and look at the impact of additional Ibading or
investigate cooling failure scenarios.

Daa centres located across the globe have been
simulated, involving complex singte-multi-room layouts,
underfloor ventilation, sometimes a return air ceiling plenum
and cold aisle containment systems. CHAM personnel and
agents have performed site sungy gathering detailed
information on the layouts and cooling systems, which, together
with engineering drawings, enabledlmodels to be built using
CHAM's streamlined method.

This method constructs a list of the data centre contents
together with key parameters (e.g. air flow rates, heat output)
within a single spreadsheet. The spreadsheet is read by
PHOENICS, enabling common data centre objects (i.e. CRACS,
PDUs, cabinets, floor/ceiling grilles) to be constructed
automatically. It allows rapid chaeg to beeffected, such as
scaling IT loads by changing a single value in the spreadsheet.

Results from the simulations show the air flows and
temperatures into and out of the cabinets, indicating
undesirable regions of recirculation fromothto cold aisles.
PHOENICS also enables average and maximum inlet and outlet
temperatures to all cabinets to be evaluated.

The predicted power output from any chilling device can
be determined and is useful for highlighting which units are not
providing sufficient cooling, and which are only partially loaded.
Results might indicate a 4distribution of the units to optimise
the cooling, or even fewer units required thus providing cost
savings.

Initially the required air flow rate through each floor
ceiling grille is estimated, but often the results from the CFD
simulation will show some rbalancing is necessary to achieve
good air distribution throughout the room. This-balancing
can be achieved using CFD, and is useful during the
commissionig process when the grille flow dampers have to be
set. Many of the data centres modelled are to be tested during
commissioning, with measurements taken which will provide
useful data to help validate the CFD results.
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