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From the Contents: Computational Fluid Particle Dynamics (CFPD) — An
Introduction: What is CFPD -- The Human Respiratory System:
Introduction -- Anatomy of the respiratory system -- Reconstruction of
the Human Airways: Introduction -- Medical image acquisition --
Generation of Computational Mesh for CFPD Simulation: Introduction
-- Mesh types -- Fundamentals of Fluid Dynamics: Introduction --
Fluid dynamics and governing equations -- Fundamentals of Particle
Dynamics: Particle dynamics and mathematical models -- Particle
trajectory models -- Continuum approach -- Modelling of further
particle physics -- Basic Computational Methods: Introduction -- Case
studies in the human airways: Introduction -- Modelling inhalation and
heat transfer in the nasal cavity -- Inhalation of toxic particles and the
effects of particle morphology -- Optimisation of nasal drug delivery

-- Advanced Topics and Future Trends: Moving and Deforming Mesh
-- Fluid-Structure Interaction.

Traditional research methodologies in the human respiratory system
have always been challenging due to their invasive nature. Recent
advances in medical imaging and computational fluid dynamics (CFD)
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have accelerated this research. This book compiles and details recent
advances in the modelling of the respiratory system for researchers,
engineers, scientists, and health practitioners. It breaks down the
complexities of this field and provides both students and scientists
with an introduction and starting point to the physiology of the
respiratory system, fluid dynamics and advanced CFD modeling tools.
In addition to a brief introduction to the physics of the respiratory
system and an overview of computational methods, the book contains
best-practice guidelines for establishing high-quality computational
models and simulations. Inspiration for new simulations can be gained
through innovative case studies as well as hands-on practice using
pre-made computational code. Last but not least, students and
researchers are presented the latest biomedical research activities, and
the computational visualizations will enhance their understanding of
physiological functions of the respiratory system.

UNINA9910585935903321
Palestini Arsen

Mathematical Modeling with Differential Equations in Physics,
Chemistry, Biology, and Economics

Basel, : MDPI - Multidisciplinary Digital Publishing Institute, 2022

1 online resource (150 p.)

Mathematics & science
Research & information: general

Inglese

Materiale a stampa

Monografia

This volume was conceived as a Special Issue of the MDPI journal
Mathematics to illustrate and show relevant applications of differential
equations in different fields, coherently with the latest trends in applied

mathematics research. All the articles that were submitted for
publication are valuable, interesting, and original. The readers will



certainly appreciate the heterogeneity of the 10 papers included in this
book and will discover how helpful all the kinds of differential
equations are in a wide range of disciplines. We are confident that this
book will be inspirational for young scholars as well.



