1. Record Nr.

Autore
Titolo

Pubbl/distr/stampa
ISBN

Edizione
Descrizione fisica

Collana

Altri autori (Persone)
Disciplina

Soggetti

Lingua di pubblicazione
Formato

Livello bibliografico
Note generali

Nota di bibliografia
Nota di contenuto

UNINA9910693954603321
Kwak Dochan

Computation of viscous incompressible flows / / Dochan Kwak, Cetin C.
Kiris
Dordrecht, : Springer-Verlag, 2010

1-283-08861-4
9786613088611
94-007-0193-4

[1st ed. 2011.]
1 online resource (293 p.)
Scientific computation

KirisCetin C

532/.0533

Computational fluid dynamics
Viscous flow - Mathematical models

Inglese

Materiale a stampa

Monografia

Description based upon print version of record.
Includes bibliographical references and index.

1 -- Introduction: Flow Physics; Computational Approach; What is
Covered in The Monograph -- 2 -- Methods for Solving Viscous
Incompressible Flow Problems: Overview; Mathematical Model;
Formulation for General Geometry; Overview of Solution Approaches --
3 -- Pressure Projection Method in Generalized Coordinates: Overview;
Formulation in Integral Form; Discretization ; Solution Procedure;
Validation of the Solution Procedure -- 4 -- Artificial Compressibility
Method: Formulation and Its Physical Characteristics; Steady-State
Formulation; Steady-state Algorithm ; Time-Accurate Procedure; Time-
Accurate Algorithm Using Upwind Differencing; Validation of Solution
Procedure; Unified Formulation -- 5 -- Flow Solvers and Validation:
Scope of Validation; Selection of Codes for Engineering Applications;
Steady Internal Flow: Curved Duct with Square Cross-Section; Time-
Dependent Flow; External and Juncture Flow -- 6 -- Simulation of
Liquid-Propellant Rocket Engine Sub-System: Historical Background;
Flow Analysis in the Space Shuttle Main Engine (SSME); Flow Analysis
Task and Computational Model for the SSME Powerhead; Turbulence
Modeling Issues; Analysis of the Original Three-Circular-Duct HGM
Configuration; Development of the New Two Elliptic-Duct HGM
Configuration -- 7 -- Turbo-pump: Historical Background; Turbo-

pump in Liquid-Propellant Rocket Engine; Mathematical Formulation;



Sommario/riassunto

Validation of Simulation Procedures Using an Inducer; Application to
Impeller Simulation; High-Fidelity Unsteady Flow Application to SSME
Flowliners -- 8 -- Hemodynamics: Introduction; Model Equations for
Blood Flow Simulation; Validation of Simulation Procedure; Blood
Circulation in Human Brain; Simulation of Blood Flow in Mechanical
Devices -- References -- Index.

This monograph is intended as a concise and self-contained guide to
practitioners and graduate students for applying approaches in
computational fluid dynamics (CFD) to real-world problems that require
a quantification of viscous incompressible flows. In various projects
related to NASA missions, the authors have gained CFD expertise over
many years by developing and utilizing tools especially related to
viscous incompressible flows. They are looking at CFD from an
engineering perspective, which is especially useful when working on
real-world applications. From that point of view, CFD requires two
major elements, namely methods/algorithm and engineering/physical
modeling. As for the methods, CFD research has been performed with
great successes. In terms of modeling/simulation, mission applications
require a deeper understanding of CFD and flow physics, which has
only been debated in technical conferences and to a limited scope. This
monograph fills the gap by offering in-depth examples for students

and engineers to get useful information on CFD for their activities. The
procedural details are given with respect to particular tasks from the
authors’ field of research, for example simulations of liquid propellant
rocket engine subsystems, turbo-pumps and the blood circulations in
the human brain as well as the design of artificial heart devices.
However, those examples serve as illustrations of computational and
physical challenges relevant to many other fields. Unlike other books
on incompressible flow simulations, no abstract mathematics are used
in this book. Assuming some basic CFD knowledge, readers can easily
transfer the insights gained from specific CFD applications in
engineering to their area of interest.



