PHOENICS News

1) Editorial

New faces in the CHAM team...

Paul Enmerson, Rama Devi Pathakota, Cinzia Taccoli and Tomasz
Stelmach

Three new members of staff joined the Consultancy
Team at CHAM in Wimbledon in January. They are:

Rama DewvPathakota

Education

1 Bachelor of Engineering (BE) in Mechanical
Engineering from Osmania University, India. (2005
2009) Aggregate: 77.3%

1 MSc in Computational Fluid Dynamics from Cranfield
University, UK (2002010) Aggregate: 74%

Expertise

1 Numericalmodeling ofindustrial heat exchangers.

1 Externalaerodynamic flows.

1 Design anaptimization of higHlift devices.

1 Numerical methods and PDEs.

Cinzia Taccoli is completing hePhD entitled
"Experimental and Computational Analysis of Purge
Systems for RadiationPyrometers” at Cranfield
University. Theresearch involve€FD and FEs#alyses
integrated by PIV experiments.

Spring 2011

After completingher BSc in Aerospace Engineering and
her MSc irSpace Engineering at the University of Rome
Gl {FLASYT ¢ ahki® Uderbiton o 2
the design of an integrated system for satellite energy
storage and Hitude control. During this period she was
also a nember of the systemengineering team of the
European Student Moon Orbiter, an educational project
run by the ESAdtcation Office supported by SSETI.

Tomasz Stelmachbtained an MSc in Power Engineering
at The Silesian University of Technology in Gliwice,
Polandin 2008b 'S (221 LI NI Ay
LINEZ INJ YYS an@ dpknd Madkisé semester at
the Centre for CFD in the University of Leeds where he
finished hisMF & G SNRa (GKSaraod Ly
offered a position as a Research Assistant at the
University of Leeds. His main responsibilities included
development and application of computer model$ o
power generation plants with carbon capture
installations. He was also appointed a CFD consultant in
a coal and biomass combustion projectTomasz is
currently working on his PhD.
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2) News and Events

2.1 CHAM News

2.1.1 High PerformanceCluster News

The Figure below shows hilly terrain behind
Times Square exaggerated height streamlines @ 20m
coloured by velocity.

The Hong Kong Planning Department (HK PlanD)
has purchased another multipleopy parallelprocessing
licence of PHOENICS/FLAIR for installation on its second
multi-core High Performance Cluster. This folloas
similar nstallation of PHOENICS at PlanD in {2699,
where the software is utilised by the Urban Design &
Landscape Section for modaly largescale urban wind
studies

Heat Island example-1

This new procurement, by the Information
Systems & Land Supply Section, will be used as a tool for
urban heat island (UHI) research. New features have
already been added to PHOENICS/FLAIR to facilitate this,
with more to be added as part of a collaborative
LINEINI YYSE G2 06S AYLX S¥Syi
term UHI research requirements become apparent.

CHAM agent, Lasertec Srl has S|gned a -joint
collaboration agreement with the T,
Politecnico di Milano This
provides a centre of excellence
and education for PHOENICS ‘%3 8y
located at the universitgnd more Ay
wide-spread availability of
PHOENICiastalled upon the huge
CILEA High Performance Cluster.

- The expansion of
SHANGLAL FENI . PHOENICS into  China
E iy e & M continues to gain
@ ® momentum. Having
reported excellent results
for 2010, CHA®A F ISyl { KrecgrllyK I A

confirmed that its latest customer, thBational Centre
for Quality Supervision & Inspection of Traffic Safety
Facilities, will be installing PHOENICS on itsnb2ie
High Performanc€luster. This new sale represents the
largest implementation of paralld®HOENICS in China.

And what of CHAM itself?

In response to the increasing demand for the
purchase and support of paralBHOENICS installed on
both Windowsbased and LinukaseR |t / Qa3 ¢
ordered a more modest 32ore dualboot HPC
configuration.

2.12 PHOENICS Training Courses

The next PHOENICS/FLAIR Training Courses wi
be held at CHAM in Wimbledon on May-19 2011 and
July 1921 2011. These ail@HAM's regular coursesd
comprise a Mhreeday introduction to PHOENICS
although attendees may come for only part of that time.
Please contact Peter Spalding on
PHOENICS@cham.co.uk or email emalil
sales@cham.co.uko register for the next training
course or to obtain further information. Courses can
also be run at customer sites by prior arrangere

2.13 CHAM Website

CHAM is working on a new website which, it is
hoped, will go live on May 1. We want to ensure that
we have the most upo-date links to the PHOENICS
element of all our Agents sites so please would each of
you email these links tevbscham@gmail.comAlso if
you would like us to include a brief description of your
PHOENICS operation on our website please also send
that, by email, to the above address.

2.14 CHAM Sponsorship

CHAM Staffvearing red tosupportBritish Heart Day.



http://www.cham.co.uk/training.php
http://www.cham.co.uk/introcourse.php
mailto:PHOENICS@cham.co.uk
mailto:sales@cham.co.uk
mailto:wbscham@gmail.com

2.2 Branch and Agent News

2.2.1 CHAM Japan

Our main concern upon learning about the
earthquake, and subsequent tsunami, in Japan on March
11 was to make contact withHAM-Japan to see that
our staffwassafe.

Fortunately they were and, as you can see from the
message behind the photo of some thfe staff inthe
Tokyo office above, theyappreciatedthe interest and
expressions of concern. Mr Zuwei Kong, the Manager at
CHAM Japan, sent a message to say that:

OAfter the earthquake on 11, March, 2:46 PM, our
office closed at about 5pm and all of our staff
walked home because the trains were stopped. One
staff member took 10 hours to walk to hom&ur
office was not damaged by this earthquake
although some books arfiles fell off the desks to
the floor.

Monday of the following week, our office was
closed for one day and opened from Tuesday. For
that week, although public transport was not
normal and the nuclear plant accident still
remained an issue, our office werknormallye

A PHOENICS User Conferemezs held on January 28
2011 at the HP Seminar Centre in Tokyo. Some 40 Users
attended the Conference at which CHAMpresented

the new features of PHOENICS 20T@vo photographs

are shownabove andelow.

Five sers presented theiPHOENICS researahd the
topics of their presentations are listed below:

1) Flow Simulation of the Air Curtain in Supermarket
Refrigerator Showcase, Ryokoku University

2) Flow Simulation Application for Cutting Thick Steel
with Lases, CHIBA University

3) Simulation for Marangoni Convection aroural
Boiling WateBubble, Shibaura Institute of Technology
4) Heat Flow Simulation of a Theknf w{ {2 N
Medium, IBARAKI University

5) Speed Up for Larg&ale Smulation by SPINTO,
ASMO

THINKER

CHAME "

2.2.2 Shanghai Fely

Shanghai Feiyeld PHOENICS User Seminars in
March and Aprildetailsbelow). All seminars were free
of charge and any interested pas were invited to
attend. For information regarding futurelates and
details please contact:

Miss Niu,  Shanghai Feiyi Software Technology Ltd.

Address: Room 19161917, 81# South Qingzhou Rd,

Tel: 021-64821011 64822252

Email: support@shanghégiyi.cn

Topic: Two Fluid Model

Address:  Institute  of Process  Engineering,
Zhongguancun, Beijing

Topic: Architecture application

Address:  Architecture Dept, Tsinghua University

Topic: Architecture application

Address:  Architecture Department, Sdln China
University of Technology. Guangzhou

Topic: PHOENICS training

Address:  Shenzhen Institute of Building Research,

Shenzhen City

To contribute to this Newslette}
please email articles t
cik@cham.co.uk Thankyou.

J.


mailto:cik@cham.co.uk

3) PHOENICS Applications

3.1 CFD foan Animal Environment
Brian Spalding, CHAM Limited, March 2011

This article arose from the posing of a problem
regarding flow of air, and temperature, in an animal
environment, in this case a battehen houg. Thehen
housewas regarded asa typical environmenin which
air temperature and compositiondistributions in space
and timewere predicted

Input data includedgeometry (what is where);
production rates of heat and pdlutant from each cage
air-supply rate and temperature. Fre@ravityinduced)
convectionwastaken to beasimportant as forced

The problem does not contain complicating
factors such as multi-phase, chemical reactioror
compressibility. However, he turbulence is low-
Reynolds numér and gravityinfluenced; and radiation
is not insignificant.

Specialists in the animgkoductionenvironment
know little about CFDtherefore easyto-use programs
with simple data input methodsave time and minimise
mistakes Simulation resultshoul be presentedo they
areeasy to inspecand interpret.

The problem fitted the CHAMCFDGateway
conceptof PHOENICS which enahlsgrs to access only
the itemsneeded for gparticular interest and which can
use only the terminologgppropriate tothat interest.

[ [FX]

(9 #relude C:sphoent
Be Edt Opthes O

D e IS FHREX] e @il lcin]

/peckehic/chickbatd. psc controlling domain - C:-/phoenics/d_prelud/workdirs/peckehic

APos | SRats

#Size | Atrbutes | Sources | nbal | Stored | Property

A Gateway relating to CFD for hen houses could
look as per themenupanelabovewith part of a chicken
battery building in its graphics window.

To create a new gateway, one need not start
from scratch; for thePRELUDRackage existswith a
readyto- use general framework and customising tools
which provide the frequentlyequired functions of
opening cases, introducing, modifying or deleting
objects, running simulation calculations etc.

An object tree can be created for a herhouse
gatewaywhere dicking on an item enables itgtributes
to be reviewedand edited These items controtesults
displayitems, viz streamlinesT | Yy R WOdzi G A
contours and vectors and the in-and outflow of
ventilating air. Variables can betared and solved for
and specialist items (such as SMiEhich chickens are
a sourcé can be amongst them

It would be tedious to introduce cages one by one
so PRELUDE offers an array facility seen below:

APas | CRats | Localrotations | Atroutes | Sources | Shape | Anpearance | il | Stored | Property Anaying \

XN 10 § 10 X Spacing  [XSIZE(CAGE) .4 I D6Mm

YN 2 § 2 Y Spacing |2 SIZE(CAGE) 3 120000

N 3 § g LSpacing  |ZSIZE(CAGE) .5 I DE30
i warld

Grapics | 0t | Parameters | 03| Make Runs |

After a user in satisfied with input data thren button
launches the simulation and results can be digpthas
velocity vectors (below)

Results can also be displayedcasitour displaygbelow)

in accordance with préd SG 2 NRSNEX 2-NJ
expressed wishes.The picturebelow also showshe
SMElconcentration:
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The Gateway siwn here was created in a few
days it would take longer to make it ready to accept the
data which a herhouse designer might specify such as:
@] cage dimensions
o] rates of production of heat, odour, etc per hen
0] locations and power of fans, heaters and coolers
0] external atmosphere conditions
Also theCFDspecialist should optimise
O models of turbulence and radiation, and
@] solution control settings.

A combination of spacaveraged and detailed
geometry CFD canebapplied to herhouse simulation
by setting array parameters to 1,1,1 so that all
computational cells can be concentrated in the smaller
domain surroundinga single cage This meandhat
transfers of heat, matter and momentum from hen to
air can be moreaccurately simulated. Doing this at
various Reynolds numbers and wind angles allows
formulae to be developed which can be used in whole
hen-house space averagdgdFD simulations.

Hen-house gateway with only
one cage in the 'shed" array in
each direction

How around one chicken

Probe value
0.003626

Total time (s)
18.35355
17.20197
16. 05040
14,8982
r 13.74724
r 12.59566
r 11.44408
= 10. 29250
9.140923
7.989344
6.837765
5.686187
4.534608
3.383029
2.231450
1.079872 —
-0.071707

PRE_LUDE can be used for moving objects. Hegre i
a chicken in a cage whielsed a detaileegeometry grid

set up for a timedependent simulation.

Graphics | @1 | Parameters | 3 | Make Runs |

PRELUDE enables the motion of the chicken to be
prescribed via formulae including one which could
describe its periodic pecking motion as shown below

which, on a web site, is animated

Local rotations \l Attributes | Sources | Shape | Appearance | Initial | Stared |

locrotO real
Rules which affect locrotD:
::Preludemwy::case0 pilTIM
TIM = 0.

Total  46.61208 Formula: 25+40%cos(( 0. )*7+1)

meT+1)

Update | OK | Cancel

The following showsresults of a simulation
including airvelocity vectos and surfaceressures
based on detailedjeometry CFD Hen-house designers

need not use such detail.

Pressure, Pa Time 0.033333 s
1.000000
0.825000
0.650000
0.475000

H 0.300000

H 0.125000

H -0.050000
-0.225000
-0.400000
-0.575000
-0.750000
-0.925000
-1.100000
-1.275000
-1.450000
-1.625000
-1.800000

. :
,Lﬁiffiiiiiii:____’____mnvinq chicken via MOFOR!




The PHOENICS VR Editor provides a graphisad
interface which facilitates the setting up of single
instance flowsimulation as shown below. This is
convenient if only a single scenario is in question.

A free online centre for Compuianal Fluid Dynamics $hare

news and experiences with other PHOENICS Usergnatcfd-

online.com/forums/ phoenics.

4) User Applications

4.1 Huid Dynamic Models for Hood

Efficiency
by Giacomo Ferrarese and Marco liéaAgostino Rossi
Politecnico di Milano Univeristy

Introduction

We refer to a thesis on the efficiency of home
suction devices; the work was conducted at the IIAR
dept. of the Politecnico di MilandJniversity. IMPOENICS
2009 was used to provide numericaimulatiors of
different hoodmodek placed in a standard room (figure
1) sizedaccording toEuropean standardEC 61591.
Because of symmetrye needed to studyonly halfthe
room.

The first part of the work defined numerical
parameters and dimensions dhe discretized grid to
study problem [23] as a basic case. For the most part of
this research, we consider a simplified model where the
RSyaadte ~ 2F GKS FftdzAR Ay
are constant. Then we improve our model, introducing a
temperature variable. The turbulence model, chosen by
literature [45], istheks Y2 RSt @

Figurel: Standard kitchen according to IEC61591

The numerical solution is calculated &y elliptic-
staggered scheme. We set a grid abte duarantee a
stable solution with the lowest possible computational
cost. Gonnected to the grid dimension, the number of
iterations of the calculation was defined.

To this end, we took nine reference points within
the domain, in which themodules of speds and
pressuresare monitored. We assessed the convergence
of the solution, changing grids and iterations.

Six different steps of refinement for the grids
were considered. They are referred to as cases
Z,Y,AB,C,D and are ordered from least to mostrateu
Figure 2 shows an example of convergence in the
domain. In abscissa are the number of iteras@nd in
the ordinate thereare the errors with respect to the
reference solution, which was taken for the grid with a
higher definition for 5000 iteratios

Each curve shows the results for a different
configuration of the grid. This analysis led to the
selection of a gricdy-step average 3cm (case B) and
2000 computation iterations.

iKS

Figure2: Relative error in function oftie resolution of the grid and
iterations number
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