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Online courses

Functionality of online courses:
P provide course materials
» online exams, tests, etc.

P interact with students through
forums

» foster interaction of students

» motivate mutual feedback
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Digital teaching materials

Excel worksheets:
» basic mass and heat transport
P basic transient hydrodynamic
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e

Behiilterausgleich

Behilter A Behilter B
y

5m 4
processes 10.000 m*
2m
> levelling of two tanks
P> retention 5.000 m*
» flood wave A 5 c o £
1 Variable Value Unit
2 Areah 10000]m? Calculate
» developed by MSc-students FRC T E— so00m’
(Aubrunner, 2009; Maurer, o Pios dameter e
7 Pipe length m
8 mm
2010) 9 Local losses §
10 Precision of total time 10]s
» available in the BOKUIlearn o etera 10ls
course Fig.: Maurer (2010)
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Digital teaching materials
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A B c D 3 F G| H 1 J K L M N o 3 Q R
1 Input for mass transport modelling in an open channel
2
3
4 [Number of discrete river sections 201
5 Number of time steps 200]
6  Length of the river reach [km] 80| [ [imput by user |
7 Simulation time [h] 20| | [calculated by the program |
8 [Length of the discrete river sections [km] 4|
9 Time step duration [h] o1
10 Calculate
11 [Flow velocity Uy in As g 2,4 Storing cross sectional area A, (m?] 120)
12 | Manning-Strickler roughness coefficient ky; [m/s'"] 35|Mass of added substance M [kg] 2|
13 Water depth h [m] coefficient & [-] 1
14 Flow rate Q [m?] 1800| Dispersion coefficient o 1
15 | Effective cross sectional area A, [m?] 750/ Skewness G [-] 1
16 |Effective river width B, [m] 75|
B3
21 Settings for output
22 Anzahl
23 Length of discrete river sections [km] | 4 20|
24 Time steps [h] | 0,5} 40} Information on the output:
2 o The output provides an overview over the concentration distribution along the
26 von bis. Visualize results river reach at user defined time steps and points. Time steps and points along
27 Length of river reach [km] | o] 80} the river are independent of the calculation. Intermediate values are
28 |Simulation time [km] | of 20| interpolated. Additionally a 3d-diagram is created
Fig.: Replica of the Rhine-warning model (Maurer (2010))
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Digital teaching materials
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A BN ¢ | b | E | F |G| H | v | J |
" |Input for the calculation of a transition curve in a rectangular channel
3
A
5]
6]
7
2 Step size in km | 0.001] | |Input by user | |
9 | | Calculated by the program | |
10
11 |River width b in m 30 [Norm flow depth in m |
12 |Water level at reference point in m 25 |Cr|t|cal depth inm | 3.1487'
13 |Discharge in m? 525 e
12 [Manning:Strickler coeficient k., in m*/s 4 P
15 |Bed slope 0.01 Calculate
16 |Elevation difference h-h at the end of transition 01
cureye in cm (convergence criteria) i

-l
Fig.: Excel worksheet for the calculation of water surface

flow

elevation of non-uniform
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A 5 c b | e r
Cvarble L wmt ]
2 Riverwicth B1 m
3 Riverwidh B2 2m Calcuiate
4 Riverwidt B3 120m
5 Chezy Coeffizient C 50 m'as
5
7
)
9
10
11 ALPIA 150 mis
12
13 Initial Depth HA s5m h
14 initl Dopth HB 5m RIVER wh a. depth at mouth
15
16
17
" LAKE
19 Steps of computation N1 2
20 |Steps of compuiation N2 2
21 |Steps of compuiation N3 2
2
2
24 Discharge G3 750 mos
25 |Riveriongth RL1 15000 m Py, depth at mouth
26 Rivorkongth RL2 25000 m
21 Rivrkongth RLS 10000 m
25 Siopo 1 5 00E-04
29 Siope 52 300E.04
2 R 500604 . . .
I o ) Fie.- Sch f th
] ig.. Scheme of the situation

ﬁig.: Excel worksheet for the
calculation of a backwater curve
in a braided river
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A B c [} E F [ H J K L ] N o
1t Qz e g out ofT o

2 [ m¥s] [m] ] (mis]  ms] m) ]

3 0 2,00 50 353 200 450 Inflow bydrograph
4 1 135 200 450 3532 000 236 450

5 2 235 236 450 4525 000 304 450

6 3 335 04 450 6628 000 401 450 -

7 4 3 401 450 10000 000 485 450 o

8 5 235 485 450 10000 2172 526 466 o

9 6 185 520 466 10000 2840 520 4380 2

10 7 3% 520 48 10000 2379 497 503 T n

11 8 35 497 503 10000 930 477 49 Z w

2 9 3 471 4% 10000 1627 459 485 0

3 10 3% ase 485 10000 1850 442 a7t B

14 11 35 442 471 10000 1970 426 457 o

15 12 35 426 457 10000 -20,40 410 450 L
16 13 35 410 450 10000 0 387 450

17 14 35 387 450 9499 000 365 450 t ours)
18 15 35 365 45 8714 000 346 450

10 16 3 346 450 8051 000 330 450

20 1 35 330 45 7486 000 315 450

21 18 35 315 45 7008 000 303 450

22 19 35 305 450 6587 000 202 450 In-Out flow
23 20 35 202 45 6228 000 282 450

2 21 3 28 45 5916 000 273 450

2 2 35 273 45 5644 000 265 450

2 23 35 265 45 5407 000 250 450

27 2 35 25 45 5198 000 252 450

28 2 35 25 450 5015 000 247 450

29 2 35 247 45 4854 000 242 450

30 27 3B 242 450 4711 000 23 450 T

ETRR—) 3 2% 450 4sse 000 234 450 H

32 20 3% 234 45 4472 000 230 450 5

33 30 35 230 45 4372 000 221 450

3 31 35 201 450 428 000 224 450

35 32 35 224 450 4203 000 222 450

36 33 3 222 450 4132 000 220 450

a 3 3B 220 450 4089 218 450

Fig.: Excel-worksheet for retention calculations
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Digital teaching materials

Input for transient open channel flow calculation

Calculate

Settings for result visualization

Visualize results

ig.: Excel worksheet for the calculation
of a flood wave using an explicit scheme
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A B & ) E
1 Variable Value Description
2 N 100  Number of points along X (max: 1000) Calculate
3 M 94 Number of time steps (max: 127 = 250 columns, AUSG 2)
4 IT 2 Number of terations
5 BETA 1 Boussenesq coefficient
6 DETA 05  Time weighting factor
7 PSI 05 Weighting factor in x
8 ERR 001 Comvergence criteria
9 RL 140000 Length of river section in m
10 BS 30 Width of river sectinin m
11 SB 0001 Bed siope
1 C 379  Chezy clefficient
13| TIME 86400 Simulation time ins
14 LEFTB FALSE Leftboundary (TRUE" ... QO, "FALSE' ... HO)
15 RIGHTB FALSE Right boundary (TRUE" ... 0, "FALSE" ... HO)
1 aw Discharge at the end
17 I 57219 Water level at the end

2

18 AUSG

Fig.: Excel worksheet for the calculation
of a flood wave using an implicit scheme

Output control (1= h; 2=h & Q)
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