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3 Credit Hours. Various computational methods are covered in this course that are helpful for multiscale and multiphysics
analyses. These include molecular dynamics, cellular automata, the lattice Boltzmann method, the finite element method,
and their coupling techniques. Examples for multiscale analysis are provided, including those for composite materials,
metallic materials, and biomaterials. For multiphysics analysis, the course also offers examples. These include blood
vessel aneurysms, electromechanical rail guns, and fluidstructure analysis of composite structures.

Teaching Method: On Campus

Text Book

Title MULTIPHYSICS and MULTISCALE MODELING TECHNIQUES AND APPLICATIONS

Author(s) Young W. Kwon

Edition 1st Edition

Short Name 704

Other
Information

CRC Press Taylor & Francis Group

Instructor

Name Prof. Borhan Aldeen Albiss

Office Location NA

Office Hours Sun : 11:00 - 12:00
Sun : 15:00 - 16:00
Tue : 10:00 - 11:00
Wed : 11:00 - 12:00
Wed : 15:00 - 16:00
Thu : 13:00 - 14:00

Email baalbiss@just.edu.jo

Class Schedule & Room
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Section 1:
  Lecture Time: Sun : 12:00 - 15:00
  Room: U

Tentative List of Topics Covered

Weeks Topic References

Weeks 1, 2, 3 Fundamentals of Multiscale and Multiphysics From 704

Weeks 4, 5, 6 Computational Methods (molecular dynamics, finite element methods, lattice Boltzmann
methods, etc..)

From 704

Weeks 7, 8, 9 Examples on coupling techniques (examples from general physics and materials
science)

From 704

Weeks 10, 11,
12

Simulation Examples ( composite materials, metallic materials, biomaterials) From 704

Weeks 13, 14 Multiphysics analysis (fluid structure analysis, blood vessels system analysis,
electromechanical systems)

From 704

Weeks 15, 16 Individual and group assignment on multiscale and multiphysics modeling From 704

Mapping of Course Outcomes to Program Outcomes

Course
Outcome

Weight (Out of
100%)

Assessment
method

Students will be able to describe a real problem in physical and mathematical terms. 25%

Students are in a position to model and simulate local and spatially distributed
systems of the type that are encountered in their related disciplines.

25%

They will be able to recognize symmetries in the simulation and to benefit from them,
be aware of which simplifications can be made and what influence they have on the
modeling and simulated results.

25%

Students learn how to develop reliable models, to validate and designate their
validity limits, and critically interpret simulation results.

25%

Policy

Teaching and learning methods Frontal teaching
Practical work with suitable software packages
Exercises
Private study and literature study
Individual and group assignments
Midterm Exam
Final Exam
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