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Self Financed One Week Training On



Computational omputational Fluid Dynamics ynamics (CFD) with OpenFOAM December 14 – 20, 2015



(Basic Training: 3days , Advanced Training: 5days and Programmer Training: 7days)



Organized by Department of Mechanical Engineering Visvesvaraya National Institute of Technology (VNIT) Nagpur



Introduction Computational Fluid Dynamics (CFD) is the science of determining numerical solution to the governing equations of fluid flow whilst 'advancing the solution through time and/or space to obtain numerical description of the complete flow field of interest. It is often used to assess the performance of engineering devices, to explore several competing designs in a cost-effective manner, or to provide understanding of flow processes within or around a given configuration. CFD has become an important tool in variety of fields including Aerospace Engineering, Oceanography, Meteorology, Naval Engineering, Surface Transport, Material Processing, Manufacturing Sciences, Thermal Engineering, Bio Heat transfer and Bio-Fluidics, Micro/Nanoscale Heat Transfer and Fluid Flow, etc. The role of CFD in engineering predictions has become so strong that today it may be viewed as a new third dimension of fluid dynamics, the other two dimensions being the classical cases of pure experiment and pure theory. The goal of the present training is to objectively appreciate the open source CFD code OpenFOAM for use on various types of problems. Open source software not only has the advantage of being free to use, but also allows users full access to the source code which can be modified or extended to better suit specific applications. This training gives the platform to the participant to understand OpenFOAM for basic to advanced to programming level.



Course Overview It is balanced course for a beginner in the CFD field. Course is designed in such a way that it will give comprehensive introduction to the open source CFD toolbox OpenFOAM® (Open Field Operation and Manipulation). The important prospect of this course, it allows the participant to build up their understanding in all the aspect to OpenFOAM as a general-purpose CFD solver. The key objectives of the course are: •



•



•



During the lectures, the attendees will be introduced to the structure and organization of OpenFOAM in detail. More than half time will be devoted for Hands-on sessions. Where participants will have the opportunity to solve pre-defined cases of various physic, likes: Potential flow, Simple fluid flows, Heat Transfer including natural convection, Turbulent Flows (RANS and LES modeling), Moving frame of reference (MRF), Volume of Fluid (VOF), Dynamic Mesh Movements (sliding mesh), Fluid structure interaction (FSI) and Magnetohydrodynamics (MHD) Code development aspect allow the participant to walk through various pre-defined solvers (icoFOAM, simpleFOAM, pisoFOAM, interFoam), boundary conditions, utilities and libraries. Hands-on experience provide platform to the participant for implementing various boundary conditions, incorporating scalar transport in the existing solvers and library development for new physics.
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Modules The course materials are delivered via a combination of structured lectures, and Hand-on secession. Each part is segregated as follows: Lectures: •



Introduction (Various open source tools, Linux, Installation, OpenFOAM)



•



Pre-processing (Mesh generation, Boundary condition, Initialization, Model and parameter selections)



•



Solver (Solver selection, Solver control, Simulation monitoring and convergence, Discretization schemes selection and Parallel computing)



•



Post-processing (Introduction to data analysis and visualization with various tools; Data conversion; paraView; Understanding post-processing utilities)



•



Code developments: Understanding various class and structures of OpenFOAM code.



Hand-on Experience: •



Mesh generation with blockMesh, snappyHexMesh and Salome



•



Running various physics: Potential flow, Simple fluid flows, Heat Transfer, Natural convection, MRF, VOF, MHD



•



Turbulent Flows: RANS and LES modeling Dynamic Mesh Movements: sliding mesh, FSI Code development: Various boundary condition implementation, incorporation of scalar transport in the flow solver. implementation of new library



• •



Course Detail Start date: December 14, 2015 Duration: 3 Days (Basic Training) : December 14-16, 2015 5 Days (Advanced Training): December 14-18, 2015 7 Days (Programmer Training ): December 14-20, 2015 All three training will start on the same day (December 14, 2015). However, who is not interested in advanced or programmer training will depart on December 16, 2015 and till the end of the training (December 20, 2015), only participant registered for programmer training will be with us. For more detail please see the detail schedule.



Course delivery Course delivery is in English. In addition to the lectures, course focuses on hands on experience for mesh generation, running various physics and code developments.
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Who will be the participant? This course is ideal for a student who has basic background in either fluid dynamics or numerical methods and wish to use CFD in future. Basic knowledge of CFD is required. No prior knowledge of OpenFOAM are necessary. However, prior knowledge will be helpful to learn about its efficient use for variety of problems. PG students, research scholars proceeding for higher studies or starting their career in CFD. Persons form R&D industries or research lab, who want to use OpenFOAM as a CFD tool for their day to day activity and want to reduced commercial licensing expanses for their organization. Target Audience •



Person new to OpenFOAM



•



Existing users with partial training in modern CFD



•



Users looking to develop proficiency in CFD/OpenFOAM



•



Users looking to simplify OpenFOAM use



Note: The number of participants is limited to thirty and will be selected on ‘first come first serve’ basis.



Accommodation Twin share accommodation, on request will be made available in the Institute Guest House, if available, only for a limited number of out-station participants, on the first come first basis. Present tariff (Double Bed AC Room) is Rs. 600/-.



Registration: The intending participants should first fill the online form (https://docs.google.com/forms/d/1OfKwhwvsJBmJM6h8J88d77lIRlE2SkDhfKRi9mBhl1w/viewform?c=0 &w=1) and get conformation of seat availability and the detail of registration will be convey to each participants. The registration process should be completed on or before December 4, 2015. Also visit event webpage (http://www.cfdtraining.org/) for subsequent update.



Course fee: •



•



•



3 Days (Basic Training)  For students: Rs 5000  For others: Rs 15,000 5 Days (Advanced Training)  For students: Rs 7,500  For others: Rs 25,000 7 Days (Programmer Training )  For students: Rs 10,000  For others: Rs 35,000
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Course fee includes training expenses, workshop kit, USB, Lunch and morning-evening tea. Please note that, once fees paid, cancelation will be permitted till November 23, 2015 only. The completed application form in the prescribed Performa along with registration fee should reach to course coordinator on or before December 4, 2015 to block the seat.



All participants will receive a Participation Certificate at the end of the course. Please note that it is mandatory to bring your own laptop. However, persistent live USB disk with all the necessary programs will be provided to all participants.



Instructors •



Dr. Trushar B. Gohil, (Ph.D., IIT Kanpur) is Assistant Professor of Mechanical Engineering at VNIT, Nagpur. He developed three-dimensional finite difference code for DNS and LES for incompressible Navier-Stoke equation. He was also involved in an Indo-Swiss project (collaboration between IIT Kanpur and ETH Zurich), related to finite volume based unstructured code development for complex cardiovascular applications. After Ph.D he joined ESI-Group, Pacific Mindware Engg. Pvt. Ltd. Pune, India. He was working as a senior developer for turbulent model implementation in the CFD-ACE+ multi-physics commercial software, where he has implemented various turbulent models, near wall treatment for turbulent models and developed methodology for heat exchanger design. From last 3 years he is using OpenFOAM for various project executions.



Course Coordinators Dr. Trushar B. Gohil Department of Mechanical Engineering Visvesvaraya National Institute of Technology, South Ambazari Road, Nagpur, Maharashtra. Pin 440010 (India) Email: [email protected] Contact Number: +91- 88888 72132



Disclaimer & Usage of trade marks OpenFOAM® and OpenCFD® are registered trademarks of ESI. This offering is not approved or endorsed by OpenCFD Limited, the producer of the OpenFOAM software.
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Tentative Schedule of Basic Training



9:3011:00 11-11:30



11:30 1:00



Day - 1 (Dec 14, 2015) Inauguration INT: • Introduction to Open source software (OpenFOAM, Pre- and Post- Processing)



Day - 2 (Dec 15, 2015) CD: • Code structure and library managements



Morning Tea INT: PPR: • Installation tips and USB • Field initialization distribution • Model selection and parameter setting • Understanding the OS (Linux) • Capability of OpenFOAM as CFD and multi physics tool



Day - 3 (Dec 16, 2015) CD: • Introduction to C++ in the context of OpenFOAM • Compilation HOE: • Boundary Condition (Inlet Parabolic condition) PPS: • Introduction to data analysis and visualization with various tools • Data conversion • paraView • Understanding post-processing utilities



Lunch



1-2



2:00 3:30



3:30-4 4:00 5:30 5:30-6



PPR: • Mesh generation Basic of meshing blockMesh importing mesh from commercial tool (ICEM) • Type of boundary condition



SOL: • Solver selection • Solver control • Simulation monitoring and convergence



HOE: • Turbulent Flows: RANS (External Aerodynamics)



Afternoon Tea HOE: HOE: Final Discussion and Closing of Basic Training • blockMesh • Heat Transfer (Heat exchanger, Calculation of Nu, Heat transfer coefficients) • Potential flow and Simple fluid flows • Natural convection (Heated circular cylinder) Discussion



INT: Introduction; PPR: Pre-Processing; SOL: Solver; PPS: Post-Processing; CD: Code Development; HOE: Hands on Experience 6|Page



Tentative Schedule of Advanced Training



9:3011:00



Day - 4 (Dec 17, 2015) SOL: • Introduction to finite volume method • Understanding various (PISO/SIMPLE/PIMPLE) Validation and Verification



11-11:30 11:30 1:00



CD: • Walk though code for library and utilities • Post-processing utilities PPS: • Creating animation



3:30-4 4:00 5:30 5:30-6



Morning Tea HOE: • Boundary Condition: Turbulent flow inlet, wave at inlet • Solver Developments: Incorporation of temperature in the icoFOAM Lunch



1-2 2:00 3:30



Day - 5 (Dec 18, 2015) SOL: • Discretization schemes selection algorithms • Parallel computing



PPR: • Mesh generation snappyHexMesh HOE: • snappyHexMesh



HOE: • Dynamic Mesh Movements: Sliding Mesh (Wind Turbine simulation or centrifugal pump simulation)



Afternoon Tea HOE: HOE: • Turbulent Flows: LES (Channel Flow with periodic • MRF ( turbo M/c) boundary condition) Final Discussion and Closing of Advanced Training Discussion



INT: Introduction; PPR: Pre-Processing; SOL: Solver; PPS: Post-Processing; CD: Code Development; HOE: Hands on Experience
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Tentative Schedule of Programmer Training Day - 6 (Dec 19, 2015) 9:3011:00 11-11:30 11:30 1:00



CD: CD: • Walk though code for boundary conditions • Walk though code for solvers (icoFOAM, simpleFOAM, pisoFOAM, interFoam) • Walk though code for solvers (icoFOAM, simpleFOAM, pisoFOAM, interFoam) Morning Tea HOE: HOE: • Solver Developments: Incorporation of temperature in • Solver Developments: Incorporation of temperature in the icoFOAM the simpleFOAM • Library Developments • Implementation of new non-Newtonian physics • Implementation of new turbulent model Lunch



1-2 2:00 3:30 3:30-4 4:00 5:30 5:30-6



Day - 7 (Dec 20, 2015)



PPR: • Salome HOE: • Mesh generation with Salome



HOE: • Multiphase Flows (VOF with interFoam) or MHD based on participant interest. • Or any problem from the participant Afternoon Tea HOE: Final Discussion and Closing of complete Training • Dynamic Mesh Movements: FSI (Flow past a flexible road or flow in square cavity with flexible bottom) Discussion



INT: Introduction; PPR: Pre-Processing; SOL: Solver; PPS: Post-Processing; CD: Code Development; HOE: Hands on Experience
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