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Zeitplan: Hydroinformatik Il - SoSe 2024

Datum HI Il Thema Typ
14.06.2024 | 14 | 2-01 | Einfihrung in die Lehrveranstaltung - Teil 2 L
14.06.2024 | 15 | 2-02 | Werkzeuge | Tools L
14.06.2024 | 16 | 2-03 | Grundlagen: Kontinuumsmechanik L
21.06.2024 | 17 | 2-04 | Grundlagen: Hydromechanik L
21.06.2024 | 18 | 2-05 | Grundlagen: Partielle Partialgleichungen L
21.06.2024 | 19 | 2-06 | Ubung: Analytische Lésungen E
28.06.2024* | 20 | 2-07 | Grundlagen: Naherungsverfahren L
28.06.2024* | 21 | 2-08 | Ubung: Jupyter Diffusionsprozess E
02.07.2024* | 22 | 2-09 | Numerik: Finite-Differenzen-Methode (explizit) L
02.07.2024* | 23 | 2-10 | Numerik: Finite-Differenzen-Methode (implizit) L
12.07.2024 24 | 2-11 | Ubung: Finite-Differenzen-Methoden E
12.07.2024 25 | 2-12 | Grundlagen: Gerinnehydraulik L
12.07.2024 26 | 2-13 | Ubung: Gerinnehydraulik E
19.07.2024 | 27 | 2-14 | Ausblick: Grundwassermodellierung E
19.07.2024 28 | 2-15 | Klausur/Beleg: Besprechung zur Vorbereitung L

*online Vorlesung
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Fahrplan fur heute ...

» Motivation
» Lagrange Konzept

» Euler Konzept ﬁ)mi:)udtational
ethods

» Reynolds Transport Theorem in Environmental

Fluid Mechanics

>> Skript

» Fluxes
» Bilanzgleichungen

» Erhaltungsgrofien

= viel Theorie - vor allem die mathematische Schreibweise
verstehen "zu lesen”
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Skalen

regional
aquifer system

hydrogeological
aquifer structure

Cherische und
biologische Pr‘niesse

local inhomogeneities

Micro- Gaseous phase

organisms

single pores (fractures)

boundary layer Solid

Quellen: Kobus et al. (1995), Kolditz (2002) aﬁfygr:‘léﬁlﬁ
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Lagrange Konzept (1.1.1)

Pathline

&(tx)

Assigned fo a particle
of the continuum

TECHNISCHE
@ UNIVERSITAT
DRESDEN

HyBHW-S2-01-V03: Grundlagen der Kontinuumsmechanik // 14.06.2024 / 21.06.2024



Euler Konzept (1.1.1)
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Kontinuumsmechanik
Integral- und Differentialrechnung

» Volumenintegral (Zeichnung)

f 40 (1)
Q
b 0
jf(x)dx = “fT)‘ . D s = F)) K — %) (2)
; k+1—Xk) = h—1

» Oberflachen-(Ring)-Integral (Zeichnung)

3€n-d$ (3)

o

TECHNISCHE
@ UNIVERSITAT
DRESDEN

HyBHW-S2-01-V03: Grundlagen der Kontinuumsmechanik // 14.06.2024 / 21.06.2024



Kontinuumsmechanik
Integral- und Differentialrechnung

» Materielle Ableitung

% = (96_11{1 +v-Vy 4)
» Gradient (Vektor)
V = {d/ox,d/dy,d/dz} (5)
» Divergenz (Skalar)
V -V = 0vy/0x + vy, /Oy + Ov;/0z (6)

Aufgabe: Was ist v - V¢)?
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Reynolds Transport Theorem (Lagrange) (1.1.3)

%de§2= ‘M’dsn 4@ v.dS = fq“’dQ @)
Q Q Q
A
Beweisfuhrung:
Siehe Skript
Abschn. 1.1.3
Q) B Q(t+At)

TECHNISCHE
@ UNIVERSITAT
DRESDEN

HyBHW-S2-01-V03: Grundlagen der Kontinuumsmechanik // 14.06.2024 / 21.06.2024



Reynolds Transport Theorem (Euler) (1.1.3)

T @, | 200 AXAY

4
7
1 Pl AyAZ
- i e
.
D, |, sy AXAZ
————— F-> ° B —
/r D |, ay, AXAZ

X

A A z
(I)xlx+Ax,y,z AYAZ :
: chlx,v,z'Az AxAy Yy
1
1

oy = op/ox , oY =V

Frage: Ist ®¥ eine skalare oder vektorielle GroRe ?
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Reynolds Transport Theorem (Euler) (1.1.3)

T D, |yzra: AXAY
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Reynolds Transport Theorem (Euler) (1.1.3)

Divergence

jgw-dszfv-qﬂﬂdﬂ ©)
o0 Q
im = o ds-v. o 10
QITO§§ Rt 19
N
Point-Flux

TECHNISCHE
@ UNIVERSITAT
DRESDEN

HyBHW-S2-01-V03: Grundlagen der Kontinuumsmechanik // 14.06.2024 / 21.06.2024



Reynolds Transport Theorem (Euler) (1.1.3)

General Balance Equation

Dy AxAZ

d
EJ¢dQ=%J¢dQ+Eﬁ¢¢-dS=Jq¢dQ (11)
Q Q ) Q
—_— Y Y=
1 2 3
with:
Rate of change of total amount of quantity « in the control
volume,

Net rate of increase / decrease of v due to fluxes,
Rate of increase / decrease of v due to sources. gﬁ.@;ﬁ%ﬁﬂ%
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Reynolds Transport Theorem (Euler) (1.1.3)

%f@bd = §f¢d9+ jg oY . dS = qudQ (12)
Q N
H_J — ;w__/
1 2 3
using
j€¢¢-dszfv-¢¢d9 (13)
oQ

fzbdﬂ J—dQ+iV~¢¢’dQ = qudQ (14)

Q

TECHNISCHE
@ UNIVERSITAT
DRESDEN

HyBHW-S2-01-V03: Grundlagen der Kontinuumsmechanik // 14.06.2024 / 21.06.2024



Reynolds Transport Theorem

dtfzbdﬂ Ja—dfufv dYdQ = fq¢d§2 (15)
Q Q Q
v 4 _ % +V.-0¥ =¢g¥ (16)

dt ot
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Reynolds Transport Theorem

I
:Z
3

d N "
E DdQ) = ] (df +V.-® )dO
Q Q
@ _ *
dt Ot

+vEVY

: / Lagrange

http://www.cscs.ch/~mvalle/Libro/
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Fluxes (1.1.6)

The total flux ¥ of a quantity ¢ is defined as

oY = vEy (17)

D, | yz000 AXAY

| -7
e
T Pl AVAZ
ks < -
D, |yayz AXAZ ’
————— L—> P —
/y D@ |, ay, AXAZ
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1
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Fluxes (1.1.6)

g _ o

v g
= TV =a (18)
eY = vEy (19)
W _ g ) = g (20)

dt ot
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Fluxes (1.1.6)

O —vEG = v+ (VE =) (21)
——  —
o o

and, therefore, decomposed into two parts: an advective flux <bf
and a diffusive flux d>‘[f relative to the mass-weighted velocity:
> advective flux of quantity ¢

oy = vi (22)
> diffusive flux of quantity ¢ (Fick’s law)

®p = —D¥Vy (23)
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Velocities
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General Balance Equation (1.1.7)

» Integral form

(24)
» Differential form
W _ W o ) — V. (DY) — OV
i n + V. (vy) =V (D*Vy) =Q (25)
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Conservation Quantities (1.1.2)

The amount of a quantity in a defined volume Q2 is given by

V= f@bdQ(t) (26)
Q

where WV is an extensive conservation quantity (i.e. mass,
momentum, energy) and ¢ is the corresponding intensive
conservation quantity such as mass density p, momentum density
pv or energy density e.

| Extensive quantity Symbol | Intensive quantity Symbol
Mass M Mass density p
Linear momentum m Linear momentum density  pv
Energy E Energy density e =pi+ 1pv?
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Ubung
Git: Ubungen klonen

= EXO01: Compiler installieren

= EXO02: Python installieren (Pfadvariable!)
= EXO03: Git installieren

= EX04: Git: Ubungen klonen
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OGS-Teaching Tutorial

Git: Ubungen klonen

Online Tutorial
Professur fiir Angewandte & Contact Tools & Exercises
L an der TU
Urmwest- und Biotechnologie Dresden .
e— L OpenGeoSys
Hydroinformatik Il (BHYWI 08) . . ‘teaching
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Lene. Sommersemester 2022 & Publications
‘ Vorlesung: Frotags, 2. DS: 09:20 - 10:50 Uh, hybid online
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.

April 21, 2022
tps :/ /. overLeaf . con/ read/vyxbhdnfezpt

= https://www.overleaf.
com/read/vyxbhdmfczpf
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OGS-Teaching Tutorial

Git: Ubungen klonen

1.1.3 Cloning sources from a git repository

B Eingabeaufforderung - (m] X

icrosoft Windows [Version 10.0.18363.1443] ~
(c) 2019 Microsoft Corporation. Alle Rechte vorbehalten.

IC:\Users\okolditz>git clone https://github.com/OlafKolditz/Hydroinformatik-II.git v

1.1.4 Updating sources from a git repository

B Eingabeaufforderung - [m} X
(C:\Users\okolditz>cd C:\User\15_REP\Hydroinformatik-II ~

(C:\User\15_REP\Hydroinformatik-II>git fetch --all
Fetching origin

(C:\User\15_REP\Hydroinformatik-II>git pull
|Already up to date.

IC:\User\15_REP\Hydroinformatik-II>
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