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MULTIPHASE CFD MODELLING
STATE-OF-THE-ART APPLICATIONS
AND CHALLENGES

19 May 2016,
Institution of Mechanical Engineers, London

. . ' ' KEY TAKEAWAYS INCLUDE:

¢ Increasing your knowledge of

INCREASING YOUR state-of-the-art multiphase CFD
UNDERSTANDING OF STATE- modelling
OF-THE-ART MULTIPHASE e .
g opportunities with

MODELLING. practitioners in the field
This one-day event will provide a crucial Interdisciplinary exchange on
opportunity to hear how engineers can support challenges faced in different
the advancement of computational fluid dynamics fields
(CFD) for multiphase flows.

. . . A greater awareness of recent
The models dealing with multiphase flows are developments, current trends,
continuously evolving and the complexity of tackled capabilities and limitations for

problems has notably increased of late. models

Join us to reflect on progress and developments
in multiphase flow modelling, allowing you to
remain up-to-date with current trends and Who should attend?
state-of-the-art technologies. e Principal Engineers

e Design Engineers
e Research Engineers
e Consultants

Key topics:
. . . . e Innovators
e Modelling and stimulation of multi- .
component compressible flows ¢ Software Designers
¢ Multiphase CFD modelling for safety and * Academics
performance engineering e University Research Leads
e Implementation of flocculation e Students

and break-up models in CFD for
particulate systems

e (Challenges of multiphase flow modelling
in gas turbine engines

e Multiphase flow modelling with the BOOK EARLY AND OFFER ENDS
Lattice Boltzmann method: An alternative SAVE 15% 8 APRIL 2016
CFD approach TERMS AND CONDITIONS APPLY

SPONSORSHIP & EXHIBITION OPPORTUNITIES
GET INVOLVED

Attending this event as either an exhibitor or sponsor will give you the opportunity to display your solutions,
services and products to the right people at the right time.

This is an excellent way to enhance your company profile and communicate effectively to your target audience.

BENEFITS OF SPONSORING

Showcase new products

Raise awareness of your operation

Improve perception of your brand

Influence other organisations’ spending plans

For more information please call +44 (0)20 7973 1259 or email sponsorship@imeche.org
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PROGRAMME

THURSDAY 19 MAY 2016
REGISTRATION AND REFRESHMENTS

CHAIR’S OPENING REMARKS
Carola Konig, Institute of Environment, Health and Societies and College of Engineering,
Design and Physical Sciences, Brunel University London

09:10 MODELLING AND SIMULATION OF MULTI-COMPONENT
Keynote COMPRESSIBLE FLOWS
Dimitris Drikakis, Executive Dean, Faculty of Engineering; Professor of Engineering
Science, University of Strathclyde

¢ Implicit Large Eddy Simulation (ILES) of compressible turbulent mixing
e Engineering turbulence models for multi-component flows

e High-order CFD methods

e Hybrid compressible-incompressible methods

MULTIPHASE CFD MODELLING FOR SAFETY AND PERFORMANCE
ENGINEERING
Marco Buonfiglioli, Principal Engineer, Fluid Mechanics, Atkins Global

e Safety: Behaviour of cryogenic spills on FLNG process facilities, including liquid spray,
VOF, liquid film and conjugate heat transfer to structures

e Performance: Prediction of design behaviour for waste water vortex drops, including
comparison to experimental data

e Performance: Prediction of erosion, heat transfer and multiphase flow slugging in upstream
oil and gas equipment

TOWARDS ACCURATE PREDICTION OF GAS-LIQUID TWO-PHASE FLOWS
Alan Burns, Associate Professor, School of Chemical and process Engineering, Leeds
University and Senior Developer, ANSYS UK

e Development and experimental validation of models for gas-liquid flows: A collaboration
with ANSYS Germany and the Helmholz Zentrum Dresden Rossendorf (HZDR)

«(H:OBS QUESTIONS AND ANSWERS
G H I NETWORKING REFRESHMENT BREAK

11:30 OPENFOAM AND INDUSTRY
Case Study Gavin Tabor, Associate Professor of CFD/Director of Education (Engineering) CEMPS,
University of Exeter

¢ Introducing OpenFOAM as a flexible and cost-effective solution to CFD requirements

e Demonstrating how the code has been used in conjunction with an SME in sustainable
urban drainage to develop new products

e Current work on reacting flow, particle separation and optimisation through the
Adjoint Method

IMPLEMENTATION OF FLOCCULATION AND BREAK UP MODELS IN CFD FOR
PARTICULATE SYSTEMS
Darrell Egarr, Senior Engineer, MMI Engineering

e Development and validation of OpenFOAM for solving the transport of multiple particle
size groups using an algebraic slip formulation

e Motivation of the development with respect to applications in the nuclear and water
industry

e Implementation of flocculation and breakup models with results presented from test cases
applicable to the water industry

QUESTION AND ANSWER SESSION
NETWORKING LUNCH

LARGE EDDY SIMULATION OF SPRAY FUELLED FLAMES
William Jones, Department of Mechanical Engineering, Imperial College London

* Droplet dispersion
e Droplet evaporation
e Secondary droplet breakup

For the most up-to-date and detailed programme for the event, please visit www.imeche.org/cfdmodelling

e This programme is subject to change.
¢ The Institution is not responsible for the views or opinions expressed by individual speakers.
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PROGRAMME

THURSDAY 19 MAY 2016 (CONT.)

CHALLENGES OF MULTIPHASE FLOW MODELLING IN GAS TURBINE ENGINES
Helen Brocklehurst, Chief of Computational Fluid Dynamics, Rolls Royce

¢ Introducing the range of different multiphase phenomena encountered in gas turbine
engines, including hail ingestion, ice accretion, fuel injection, atomisation and oil in
bearing chambers

e Modelling approaches adopted to predict these environments
e Examples of multiphase CFD predictions for engine design

MODELLING LIQUID FUEL CASCADES WITH OPENFOAM
Jennifer Wen, Professor of Engineering, University of Warwick

e Evaporating fuel cascades resulting from tanks overfilling or rupture of elevated pipes
creating a source of flammable vapour cloud

e Development of a modelling approach within the frame of the open source CFD toolbox
OpenFOAM giving consideration to vapour production

e Comparison with the experimental measurements conducted by the Health and Safety
Laboratory (HSL)

QUESTION AND ANSWER SESSION
NETWORKING REFRESHMENT BREAK

WORLD OF MULTIPHASE FLOWS AT ULTRA-HIGH RESOLUTION:
PHASE CHANGE APPLICATIONS AND STRATIFIED FLOWS
Prashant Valluri, Deputy Head of Grad School, IMP, School of Engineering,
University of Edinburgh

e State-of-the-art indirect numerical simulations of two phase flows
e Advanced theoretical analysis such as linear/non-linear stability analysis
e Advanced high-resolution experiments: Informing the modelling as well as validation

MULTIPHASE FLOW MODELLING WITH THE LATTICE BOLTZMANN METHOD
(LBM): AN ALTERNATIVE CFD APPROACH
Mark Wilson, School of Mechanical Engineering, University of Leeds

e Key concepts and key benefits
e Multiphase flow models
e Solid/liquid/fluid systems: Modelling wetting and contact line dynamics

e Example applications: Fuel/water separation; printing and droplet interactions with
complex surfaces

INDUSTRIAL MULTIPHASE FLOW SIMULATION USING THE LATTICE
BOLTZMANN METHOD (LBM)

Daniel Lycett-Brown and Nicolas Delbosc, Senior CFD Research and Development Engineer,
XFlow, NextLimit Dynamics

e LBM models for multiphase flow
e Examples of industrial applications
e LBM on Graphics Processing Unit: The road towards real-time fluid simulation

QUESTION AND ANSWER SESSION
CHAIR'S CLOSING REMARKS
END OF SEMINAR

ORGANISING COMMITTEE

Thermofluids Group, Institution of Mechanical Engineers

Member Credits:

Dr Carola Konig
Institute of Environment, Health and Societies and College of Engineering,
Design and Physical Sciences, Brunel University London

Dr Mark Wilson
School of Mechanical Engineering, University of Leeds

Dr Chris Robinson
Principal, MMI Engineering
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SPEAKERS AND CONTRIBUTORS

KEYNOTE PROF DIMITRIS DRIKAKIS,
EXECUTIVE DEAN, FACULTY OF ENGINEERING, PROFESSOR OF
ENGINEERING SCIENCE, UNIVERSITY OF STRATHCLYDE
SPE AKE R Dimitris Drikakis is the Executive Dean of the Faculty of Engineering and Professor

of Engineering Science at the University of Strathclyde, Glasgow. He was previously
Head of the Institute of Aerospace Sciences at Cranfield University. Professor Drikakis
held positions at Queen Mary University of London, the University of Manchester and
the University of Erlangen-Nuremberg, Germany. His expertise is in fluid mechanics,
CFD and nanotechnology (fluid/material interface). He has received twice (2008

and 2011) the William Penney Fellowship Award by AWE Plc in recognition of his
contributions to compressible fluid dynamics. Prof Drikakis also received the 2014
Innovator of the Year Award by the Innovation Institute for a new generation carbon
capture technology.

C H A:[R DR CAROLA KONIG,

INSTITUTE OF ENVIRONMENT, HEALTH AND SOCIETIES AND COLLEGE
OF ENGINEERING, DESIGN AND PHYSICAL SCIENCES, BRUNEL
UNIVERSITY LONDON
Carola Konig is a Research Fellow at the Institute of Environment, Health and
Societies and an Associate Lecturer in the College of Engineering, Design and
Physical Sciences, both at Brunel University London. She obtained the degree of
Dipl-Ing in Mechanical Engineering from the University of Stuttgart, Germany in
1992 and a PhD from Brunel University in 1998. Her expertise is in Computational
Fluid Mechanics involving fluid flow with and without heat transfer within a variety
of multi-disciplinary environments (e.g. engineering interface with biology, medicine,
chemistry, arts). She is a Member of the Institution of Mechanical Engineers and is
currently Co-Chair of the Institution’'s Thermofluids Group. She is also the Scientific
Secretary of the Micro and Nano Flows Conference series and a Fellow of the Institute
of the Higher Education Academy.

S PE A K E R S %?l&glgABI..%?vlg}f'&gélg?#ﬁth MECHANICS, ATKINS GLOBAL

Marco Buonfiglioli is the Head of Fluid Mechanics at Atkins, managing a team
specialised in fluid dynamics and heat transfer modelling. Marco has 15 years’
experience as technical lead and project manager in the field of fluid mechanics
applied to a wide variety of problems. He has managed and undertaken projects in
ventilation, spray and combustion, free surface flows and heat transfer in sectors as
diverse as process, oil and gas, nuclear and automotive. He is an experienced user of
CFD software and has experience in using and writing 1D gas dynamics software.

DR ALAN BURNS,

ASSOCIATE PROFESSOR, SCHOOL OF CHEMICAL AND PROCESS
ENGINEERING, LEEDS UNIVERSITY AND SENIOR DEVELOPER, ANSYS UK
Alan Burns started his working career at the UKAEA Harwell Laboratory in 1984,
where he made the first steps in developing the commercial CFD codes CFX-4 and
CFX-5 which were owned by AEA Technology. Since their acquirement by ANSYS
Ltd they have evolved into the current commercial CFD code, ANSYS CFX. During
this period, he has acted as a consultant to AEA Technology and to ANSYS, taking
a leading role in the early design and development of ANSYS CFX, and most recently
in the development of numerical algorithms and models for multiphase flows. Since
October 2014, he has been an Associate Professor of CFD in the School of Chemical
and Process Engineering at Leeds University. His current research interests include
applications of Computational Multiphase Flow in Geophysical Fluid Dynamics, and
in various areas of Sustainable Energy such as Nuclear Power, Biofuels, Solar Power
and Wind Energy.
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SPEAKERS AND CONTRIBUTORS

SPE AKERS DR DARRELL EGARR,
SENIOR ENGINEER, MMI ENGINEERING

Darrell Egarr joined MMI Engineering as a Project Engineer in the company’s Bristol
office in January 2006 after completing a PhD at Cardiff University. Dr Egarr was
elected a full member of the Institute of Mechanical Engineers and a Chartered
Engineer in 2009 and was promoted to Senior Engineer in 2011. Dr Egarr has worked
for customers in the Water, Nuclear, Aerospace and Defence industry sectors and has
specialised in the field of CFD.

PROF WILLIAM P JONES,

DEPARTMENT OF MECHANICAL ENGINEERING,

IMPERIAL COLLEGE LONDON

William Jones is Professor of Combustion in the Department of Mechanical Engineering
at Imperial College London. He completed his PhD in Imperial College and successively
became an Alexander von Humboldt Research Fellow in the Technische Hochschule,
Aachen, a section leader in the Combustion Department of Rolls-Royce Ltd and, from
1977, a member of the teaching faculty of Imperial College. Bill has been active in
Combustion and Turbulence Research for many years and has published extensively

in the fields of turbulence, combustion modelling and CFD. The current activities of
Bill and co-workers include Combustion Large Eddy Simulation (LES), the development
of PDF transport equation methods for turbulent combustion, the development of CFD
tools for practical combustion systems and the modelling of turbulence. He is an active
participant in two UK EPSRC consortia, UKTC “Turbulence Consortium” and UKCTRF
“Consortia for Turbulent Reacting Flows”.

PROF JENNIFER WEN,

PROFESSOR OF ENGINEERING, UNIVERSITY OF WARWICK

Jennifer Wen established and currently leads Warwick Fire, a multidisciplinary research
laboratory for both fundamental and applied research related to fire and explosions as
well as accidental releases of hazardous materials. As Principal Investigator, Jennifer
is managing and leading a grant portfolio of over £3M. The work presented here is
supported through a €1.77M Innovative Doctoral Training Programme funded by

the European Commission. Previously, Jennifer held a number of positions with CD-
ADAPCO, British Gas, South Bank and Kingston University London. She sits on the
Steering Committee Member of various professional bodies. Organising/scientific
committee member, session chairs of numerous international conferences.
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MULTIPHASE CFD MODELLING
STATE-OF-THE-ART APPLICATIONS
AND CHALLENGES

19 May 2016, Institution of Mechanical
Engineers, One Birdcage Walk, London

www.imeche.org/cfdmodelling

REGISTRATION Please complete in capitals.

Family Name Title (Mr, Mrs, Miss)
Job Title
Institution

BOOKING FORM

EVENT CODE: SEM6358

EARLY BIRD ENDS
8 APRIL 2016

First Name

Membership No

Name of Organisation (for name badge)

Address for correspondence

Town/City

Postcode

Contact Telephone

Email

FIVE WAYS TO BOOK

E Online: www.imeche.org/
cfdmodelling

B Email:
eventenquiries@imeche.org

H Phone:
+44 (0)20 7973 1251

A Post completed booking form to:
Event Registrations
Institution of Mechanical
Engineers
1 Birdcage Walk
London SW1H 9JJ

B Fax:
+44 (0)20 7304 6845

Do you have any special requirements?

How did you hear about this event? O Direct mail [0 Website [0 Colleague [0 Other

We would like to keep you informed of relevant services that may be of benefit to you.
Please tick the boxes below to let us know what you're interested in:

O Events and training opportunities

O News and updates from the Institution

[ Services and offers from our preferred partners

FEES AND CHARGES Please complete the appropriate box.

Registration fees include entry to the sessions, refreshments, lunch on both days and a copy of the
event proceedings.

EARLY BIRD RATE
Until 8 April 2016

STANDARD RATE TOTAL

Member, Institution of Mechanical

Engineers £249.00 + VAT

£319.00 + VAT £

Member, supporting organisation £249.00 + VAT £319.00 + VAT £

Non-member £329.00 + VAT £399.00 + VAT £

Student/Retired £80.00 + VAT £95.00 + VAT £

PAYMENT DETAILS

Payment must accompany this registration form. Registration will be confirmed only on
receipt of full payment.

PLEASE INDICATE METHOD OF PAYMENT:

[0 Cheque Cheques should be made payable to IMechE and crossed. Please note international delegates
may pay only by credit card, BACS or banker’s draft. A copy of the draft must accompany this form. It is
the delegate’s responsibility to pay any bank charges.

O Credit Card
Card type: |:| Visa |:| MasterCard (please note we cannot accept American Express, Diners Club or Maestro)
Card No Valid From /
Name of Cardholder

Billing Address of Cardholder (if different from above)

Expiry Date /

Postcode

Amount to be Deducted

[0 BACS BACS bank transfers can be made to:
IMechE Current Account, NatWest Charing Cross Branch.
Sort Code: 60-40-05 Acc No: 00817767
Swift Code: NWBKGB2L IBAN Code: GB96NWBK60400500817767
A copy of the draft must accompany this form.

Signature

[0 Invoice (UK residents only) Delegates wishing to be invoiced must provide an order number. If your
company does not use order numbers please include a formal request for invoicing on your company's letterhead.
A charge of £10 +VAT will be made to cover additional administration costs. Invoices are payable
on receipt and no alterations to these terms will be accepted.

Order No
Contact Name

Name and Address for Invoicing

Postcode
Tel Fax

SEM6358_CFD_BR_01_07.indd 7

Please read the information listed below as
each booking is subject to the Institution's
standard terms and conditions.

CONDITIONS OF BOOKING

Completed application forms should be
returned to the address above, along with the
correct payment. Attendance at the event will
be confirmed on receipt of the full balance.
All participants are advised to bring a copy

of their confirmation with them on the day, to
ensure the fastest possible entry.

SPECIAL REQUIREMENTS

Please inform us of any special requirements,
ie dietary or access, on the relevant section of
this form.

CANCELLATION

For a refund (minus £25+VAT admin charge),
cancellations must be received at least 14 days
prior to the event. Replacement delegates are
welcome at any time. The Institution reserves
the right to cancel any event. In this case,

the full fee will be refunded unless a mutually
convenient transfer can be arranged. In the
event that the Institution postpones an event
for any reason and the delegate is unable or
unwilling to attend on the rescheduled date,
they will receive a full refund of the fee paid.
The Institution is not responsible for any

loss or damage as a result of a substitution,
alteration or cancellation/postponement of

an event. The Institution shall assume no
liability whatsoever if this event is cancelled,
rescheduled or postponed due to a fortuitous
event, Act of God, unforeseen occurrence

or any other event that renders performance
of this conference impracticable, illegal or
impossible. For the purposes of this clause,

a fortuitous event shall include, but not be
limited to: war, fire, labour strike, extreme
weather or other emergency.

Please note that while speakers and topics
were confirmed at the time of publishing,
circumstances beyond the control of the
organisers may necessitate substitutions,
alterations or cancellations of the speakers
and/or topics. The Institution reserves the
right to alter or modify the advertised speakers
and/or topics if necessary without any liability
to you whatsoever. Any substitutions or
alterations will be updated on the event’s
webpage as soon as possible.

LIABILITY

The organisers do not accept liability for any
injuries or losses of any nature incurred by
delegates and/or accompanying persons,
nor for loss or damage to their luggage
and/or personal belongings.

VENUE:
Institution of Mechanical Engineers,
1 Birdcage Walk, London, SW1H 9JJ

The Institution of Mechanical Engineers
is a registered charity (no 206882)
VAT No GB299930493.
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FORWARD
THINKING

We are the market leader among professional engineering
bodies. We've been supporting engineers since 1847 and
have 111,000 members in over 140 countries, working in
the world’'s most dynamic and important industries. Our
comprehensive events programme brings you the latest
research and best practice from industry and academia.

OTHER EVENTS TO LOOK FOR:

11 March 2016

ICC, Birmingham

MIDLANDS ENGINEERING
DINNER

The Midlands Engineering Dinner is
attended by around 500 engineers,
graduates, senior management teams and
CEOs from all areas of the engineering
community.

www.imeche.org/
midlandsengineeringdinner

INFORMATION AND BOOKINGS
CALL: +44 (0)20 7973 1258

EMAIL: eventenquiries@imeche.org

20-22 April 2016

University of Warwick, Coventry
ESSENTIAL MANAGEMENT
SKILLS 2016

Develop future managers within your teams
by sending them on this acclaimed IMechE
annual management training course.

www.imeche.org/ems2016

7-8 June 2016

Institution of Mechanical Engineers,

One Birdcage Walk, London

WATER AND WASTEWATER
ENGINEERING 2016

Water and Wastewater Engineering 2016 is the
only water conference specifically produced for
the engineering industry based in the UK.

www.imeche.org/
waterandwastewaterengineering

VISIT: www.imeche.org/events

PE,

DOWNLOAD
THE PE APP

Access

the latest
engineering
news

www.imeche.org/peapp

Institution of
CHANICAL
ENGINEERS

1 Birdcage Walk
Westminster
London

SW1H 9JJ

T +44 (0)20 7222 7899

www.imeche.org

MEMBERSHIP

Whether you're a student, apprentice, graduate,
qualified engineer or just have an interest in
engineering, Institution membership offers

the highest professional prestige. Professional
registration is a valuable investment for any
engineer who is serious about their career.

Find out which level you're best suited for at

www.imeche.org/membership or email us
on membership@imeche.org

Keepup

GET INVOLVED

Whether you're new to the profession or well
established, volunteering is a great way to gain
new skills, knowledge and experience.

As an Ambassador you have the chance to
represent your profession and give something
back to the engineering community as well as
inspiring the next generation.

See www.imeche.org/volunteering
for more information or go to
http://nearyou.imeche.org

Continuing Professional Development (CPD)
Our online Career Developer tool can help you:

e Plan
¢ Record
e Review

Create an Action Plan and identify targets
Download a record of your learning activities
Reflect on your professional development

Register for Career Developer and get more from your career
www.imeche.org/careerdeveloper

For tailored advice contact cpd@imeche.org

Improving the world through engineering
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