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Applicability/ Assignment to
curriculum

1 Modulname Environmental Fluid Mechanics |
Module name
Kurzel
2 Identification code 021420012
3 Leistungspunkte (LP) 6
Credit points (CP)
4 Semesterwochenstunden 5
(SWS)/Semester load
Moduldauer
5 |(Anzahl der Semester) Module 1 Semester
duration (Number of terms)
6 Tumus Every 2nd semster
Cycle
Sprache .
! Language of instruction English
Prof. Dr.-Ing. Rainer Helmig
Modulverantwortlicher Institut flr Wasserbau . .
8 Person in-charge of the module Lehrstuhl fur Hydromechanik und Hydrosystemmaodellierung
Tel: 0711 / 685-64741
e-Mail: rainer.helmig@iws.uni-stuttgart.de
Jurgen Braun, PhD juergen.braun@iws.uni-stuttgart.de
D Prof.Dr.-Ing Holger Class, Holger.Class@iws.uni-stuttgart.de
ozenten
9 Lecturers Jun.-Prof. Dr.-Ing. V_Volfgang Nowak, M.Sc.,
\Wolfgang.Nowak@iws.uni-stuttgart.de
Prof.Dr.-Ing. Rainer Helmig
Verwendbarkeit/ Zuordnung zum
10 Curriculum WAREM (M.Sc.), B, Mandatory

1st Semester, (WS)
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\Voraussetzungen
Prerequisites

Technical Mechanics
= Introduction to the statics of rigid bodies
= Introduction to elastostatics
= Introduction to the mechanics of incompressible fluids

Higher Mathematics
= Partial differential equations
= Vector analysis
= Numerical integration

Fundamentals of Flow Mechanics
= Conservation equations for mass, momentum,
energy
= Navier-Stokes, Euler, Reynolds, Bernoulli equation
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Lernziele
Intended learning outcome

Students have fundamental knowledge of flow in various
natural hydrosystems and its application in civil and
environmental engineering.

The course deals with flow processes in natural
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Inhalt
Content

hydrosystems. Groundwater as well as open water bodies are
considered. The part on groundwater hydraulics includes flow
in confined, unconfined, and semi-confined aquifers, well
hydraulics, pumping tests and other hydraulic investigation
techniques, as well as questions of regional groundwater
management (groundwater recharge, flow in the vadose
zone, salt-water intrusion etc.). The part on open water
bodies includes the shallow water equations, transient open-
channel flow, turbulence and flow in strongly stratified
systems.
The contents are:

= Potential flow and groundwater flow

= Computational Fluid Dynamics

» Shallow water equations for surface water

= Charakteristikenmethode

= Examples from civil and environmental engineering
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Literatur/Lernmaterialien/
Literature/Learning Materials

Lecture notes: Hydromechanics, Helmig and Class

Lecture notes: Ausbreitungs- und Transportvorgange in
Stromungen, Cirpka

White, F.M.: Fluid Mechanics, WCB/McGraw-Hill, New York,
1999

Freeze, R.A. and Cherry J.A.: Groundwater, Prentice Hall,
1979
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Lehrveranstaltungen und
Lehrformen/Course units and
teaching methods

Environmental Fluid Mechanics I, Lecture,
3 SWS, 3,6 LP

Environmental Fluid Mechanics |, Exercise,
2 SWS, 24 LP
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IAbschatzung des Arbeitsaufwandes
Estimation of workload

Time of attendance: ca. 60 h
Private Study: ca. 120 h

presence | self
Pos | unit time study Sum
1 Lecture 36,0 70,0 106,0
2 Excercise 24,0 50,0 74,0
180,0
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Studienleistungen (unbenotet)
Course achievements (without mark)

\Written qualifying (30 min) (USL-V)

Prufungsleistungen (benotet)
Examination load (with mark)
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Prufungsleistungen (benotet)
Examination achievements (with
mark)

\Written examination, 120 min. (PL-S)

18

Grundlage fur ...
Basis for...

Environmental Fluidmechanics Il, Multiphase Modeling in
Porous Media, Modeling of Hydrosystems
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Medienform
Media







