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Final Exam morintitus tor @

Learning targets:
*Modeling language Modelica
*Numeric for solving DAE-Systems (heuristic)

*Object-oriented analysis
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Thinking in Objects sz ()

What is a class? What is an object?

Instantiation: Building

Class: Construction Plan / m Object: The house
Blueprint
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Object-oriented Analysis
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Object-oriented Analysis
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Refrigeration Cycle LﬁL s

Tire Service Garage

Lumped Capacitors
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Solving Non-linear Algebraic Equations ,h,,::::;:;:;@

gascooler.i1dealOutletRefrigerant.p = 1E+007
receiver.refrigerant.p = 0

Residual:

{ -0.0654391, 92922.9 }

gascooler.idealOutletRefrigerant.p = -1E+009
receiver.refrigerant.p = -1.41559

Residual:

{ -0.101224, -9024.99 }

gascooler.i1dealOutletRefrigerant.p = -9.17831E+008
receiver.refrigerant.p = -1.28344

Residual:

{ -0.0970766, -9024.99 }
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Solving Non-linear Algebraic Equations ,h,,:::;i;:;n:r;@
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Solving Non-linear Algebraic Equations ,h,,::::;:;"::;@

Pitfalls:
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Tire Service Garage m,::::;:;n::;@

Tire Service Garage
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Tire Service Garage m,::::;:;n::;@

[ Tire Service Garage J
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Tire Service Garage m,::::;:;n::;@

Car

lcon Object Diagram
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Tire Service Garage

institut far 3
thermodynamik l

Car

model Car
Firestone spareTire;
Michelin frontRightTire;
Michelin frontLeftTire;
Michelin backRightTire;
Michelin backLeftTire;

end Car;

Object Diagram
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Tire Service Garage m,::::;:;n::;@

Car

model Car

Object Diagram

replaceable Firestone spareTire extends Tire

annotation (choicesAllMatching=true);
replaceable model TireModel = Michelin extends Tire @ @

annotation (choicesAllMatching=true);
TireModel frontRightTire;

TireModel frontLeftTire; ® @
TireModel backRightTire;

TireModel backLeftTire: e
end Car;

Technische Universitat Braunschweig




Tire Service Garage m,;:::,;:;;;;@

Tire Service Garage

carl in PackageTireService_5. TireServi... |E||'X|

General |.-’-'-.d|:| rnodifiers |
':j;“m”eml | Gk < redeclare model TireModel = |
Eu:ummentl | = H A -
Michelin;
Farameters
zpare] ire |Q Fireztone V| ¥
TireMods! | Q) Michelin | EZ| »

<Remove modifier:

) Firestone Cancel
4L 4L
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Lumped Capacitors - L @
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Euler's Method @
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Lumped Capacitors - Stiffness m,,::::;:;x;@
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Lumped Capacitors - Stiffness m,,::::;:;x;@
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Lumped Capacitors - Stiffness m,,::::;:;x;@
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Lumped Capacitors — Index Reduction m,,::::;:;x;@
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Lumped Capacitors — State Selection
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heatCapacitor in Unnamed

General Add modifiers |

Compotent

M ame |heat|:apa|:ih:|r |

lzon

Cornrnent | | ||_.
b odel

Fath CPUCooling_5.HeatCapacitor

Comment
Fararneters

Capacity T]p]

ks I=E
Initialization Edit Text

- Copy Default
ot | - k’? Wigns Parameter Settings
Propagate

Component Reference »
Select Class

Linit
dizplapllnit
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stark

fiwed
hiarminal
stateSelect

never - Do not uge az state at all
avoid - Uze only as state it it cannot be avoided.
default - Use az state if appropriate.

prefer - Prefer it az state over the default ones.
alwmans - Lse az state,
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Conclusion m,::::;:;n::;@

Students typically have to learn thinking in objects

Students learn modelling in Modelica by

. Carefully selected didactical concepts
. Well assisted assignments
. Final projects

In thermo-fluid systems, good knowledge about numerical
solving of DAE-Systems is necessary




