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Modelica Standard Library

Modelica Standard Library (called Modelica)is a

standardized predefined package developed by Modelica
Association

It can be used freely for both commercial and noncommercial
purposes under the conditions of The Berkeley License.

Modelica libraries are available online including documentation
and source code from
http://www.modelica.org/library/library.html.
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Modelica Standard Library cont’

The Modelica Standard Library contains components from
various application areas, including the following sublibraries:

« Blocks Library for basic input/output control blocks

« Constants Mathematical constants and constants of nature

« Electrical Library for electrical models

* lcons Ilcon definitions

* Fluid 1-dim Flow in networks of vessels, pipes, fluid machines, valves, etc.
 Math Mathematical functions

« Magnetic Magnetic — for magnetic applications

« Mechanics Library for mechanical systems

« Media Media models for liquids and gases

* Slunits Type definitions based on Sl units according to ISO 31-1992
« Stategraph  Hierarchical state machines (analogous to Statecharts)
 Thermal Components for thermal systems

« Utilities Utility functions especially for scripting
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How to Open a Library using the OpenModelica
Package Manager

A

Bl 1=1=IR %

Libraries Browser

L]
x

Filter Class= J 34

OMEdit - OpenModelica Connection Editor

Libraries
[E OpenModelica
Modetacton Recent File g < s
a Complex
7 Modelica @ o Ingtall Library [T
SAETR/ON. Thie lorary wi be Skalod s the Rackans e >
B CdoctemnPed  bevel of support by OpenModeica
= Pull (<] Partial
["] Experementsl | Obsolete
BP C/dac/madelica [l None

B Cydoc/temp/Daf

B Cidoc/madelicl Neame: Buldings « P8 Amarican Modeiica Conf
\ | Version: 9,10
Cear Recent Fles  hitos://github.com/ibi-srg/modelica-buddings. of For mare detalls vist cur wesait= yoav,cpeamedelics.on

s |v] Exact Match (Install only the specifiad version of depand ) -
e v

Messages Srowser & x
Al Netifications Wamings Errors
Curl errar for URL https:/Mbranes.cpenmodelca, org/indexfvl/indax.json; Timeout was reached

[4] 18:19:23 Scripting Error

Falod to download package Ingdex htrps://liranes. cpenmedeica.org/index/'v L /indax. json to file T Akers/petfr2 7/ AppData/Reaming/ coenmodelca/lbraries/index. json

[5] 18:19:23 Scripting Error
Faled 1o update the Rvary Index. This coule be becsuse of bad intemet connection

-

& wekome o Modeling BB Pty @ Debugging

Copyright © Open Source Modelica Consortium  Usage: Creative Commons with attribution CC-BY M up’g:tf.'c A



Modelica.Blocks

+ (5] Modslics Continuous, discrete, and logical input/output blocks

4 Blocks . .
e e to build block diagrams.
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Modelica.Constants

A package with often needed constants from mathematics,
machine dependent constants, and constants of nature.

Examples:

constant Real pi=2*Modelica.Math.asin(1.0);

constant Real small=1l.e-060 "Smallest number such that small and -small
are representable on the machine";

constant Real G(final unit="m3/(kg.s2)") = 6.673e-11 "Newtonian constant
of gravitation";

constant Real h(final unit="J.s") = 6.620606876e-34 "Planck constant";

constant Modelica.SIunits.CelsiusTemperature T zero=-273.15 "Absolute
zero temperature”;
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Modelica.Electrical

Electrical components for building analog, digital, and
multiphase circuits

Library Library Library Library
Analog Digital Machines MultiPhase
Examples:
] . © g e
L .,. ;
& |
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Modelica.Icons

Package with icons that can be reused in other libraries

Examples:
Library
I nfO Library Example
Info Libraryl Library2 Example
¥ o @ 3
RotationalSensor TranslationalSensor Gearlcon Motorlcon

8

Copyright © Open Source Modelica Consortium  Usage: Creative Commons with attribution CC-BY

MOD

/)’77

ELl

CA



Modelica.Math

Package containing basic mathematical functions:

sin(u) sine

cos(u) cosine

tan(u) tangent (u shall not be: ...,-n/2, ©/2, 37/2,... )
asin(u) inverse sine (-1 <u<1)

acos(u) inverse cosine (-1 <u<1l)
atan(u) inverse tangent

atan2(ul, u2) four quadrant inverse tangent
sinh(u) hyperbolic sine

cosh(u) hyperbolic cosine

tanh(u) hyperbolic tangent

exp(u) exponential, base e

log(u) natural (base e) logarithm (u > 0)
log10(u) base 10 logarithm (u > 0)
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Modelica.Mechanics

Package containing components for mechanical systems

Subpackages:

» Rotational 1-dimensional rotational mechanical components

« Translational 1-dimensional translational mechanical components
« MultiBody 3-dimensional mechanical components
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Modelica.SIunits

This package contains predefined types based on the
International standard of units:

« 1S0O 31-1992 “General principles concerning quantities, units and symbols”

e |SO 1000-1992 “Sl units and recommendations for the use of their
multiples and of certain other units”.

A subpackage called NonSIunits is available containing non
Sl units such as Pressure bar, Angle deg, etc
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Modelica.Mechanics.Multibody

This is a Modelica library to model 3D Mechanical systems
Including visualization

 Easyto use
« Automatic handling of kinematic loops.
» Built-in animation properties for all components
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MultiBody (MBS) - Example Animations
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Modelica.Stategraph

4 Modelica

B @ Blocks

> g Constants

> @ Electrical

> @ lcons

3 @ Math

> @ Mechanics

> @ Slunits

4 @ StateGraph
2 Exarnples
h Interfaces
> Temporary

» UsersGuide

| Alternative
InitialStep
Initial5StepWithSignal
| l Parallel

{_ Partial CompositeStep
@ StateGraphRoot

: Step

I} stepWithsignal

"

I Transition
'l TransitionWithSignal

5 Thermal

Hierarchical state machines (similar to Statecharts)
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Modelica.Thermal

Subpackage FluidHeatFlow with components for heat flow
modeling.

Sub package HeatTransfer with components to model 1-
dimensional heat transfer with lumped elements

massl mass2

Qg &

conduction

[J (1
—i —D <
o eC
Teensor)

Tsensor2

Example:

Pl
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PNIib - An Advanced Petri Net Library

for Hybrid Process Modeling including Stochastics

Places

o

Transitions

(time-)discrete process
(event)

(random event)

stochastic process

Arcs
) —_
continuous process
(flow) O
————>
—e

XHPN: Extended Hybrid Petri Nets

(time-)discrete state
(integer quantity)

continuous state
(real quantity)

,hormal“ arc
inhibitor arc
test arc

read arc
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PNLiIb Cont

f:model PetriNetComponentl
/
/ parameterl;

1 parameters;

! variablel;
/ variable?;

PNlib: Petri Net Library in Modelica

Places
Transitions Q (time-)discrete state
(time-)discrete process (integer quantity)
(Event) .
@ continuous state
stochastic process (real quantity)
(random event) Arcs
. — » ,normal“arc
continuous process N
(flow) —O inhibitor arc

———— testarc
—— @ readarc

equation
equationl;
equation?2;

//event-based equations
when condition then

end when;
//differential equations

der (t) = rightSide;
//algebraic equations

\ atb=c;
! algorithm

\ statementl;
\ statement?2;

end PetriNetComponentl ;
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PNLib Simple Example Models

Visitor enters
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PNLIb Large Example Model

Hierarchical model of a Senseo coffee machine and simulation results

USER INSERT PAD SENSEO MACHINE

Gaps Total !
- T
A

REFILL WATER WATER TANK
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Other Free Libraries

WasteWater
Buildings
MotorCycleDymanics
NeuralNetwork
VehicleDynamics
SPICElIib
SystemDynamics
BondLib
MultiBondLib
ModelicaDEVS
ExtendedPetriNets
External.Media Library
VirtualLabBuilder
PowerSystems
PowerGrids

Wastewater treatment plants, 2003

Large library for Building simulation and control (2023)
Dynamics and control of motorcycles, 2009

Neural network mathematical models, 2006

Dynamics of vehicle chassis (obsolete), 2003

Some capabilities of electric circuit simulator PSPICE, 2003
System dynamics modeling a la J. Forrester, 2007
Bond graph modeling of physical systems, 2007

Multi bond graph modeling of physical systems, 2007
DEVS discrete event modeling, 2006

Advanced hybrid Petri net and process modeling, 2022
External fluid property computation, 2008
Implementation of virtual labs, 2007

Power systems in transient and steady-state mode
Power Grids, balance of power in grids, 2020
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Power System Stability - PowerSystems

The PowerSystems package is a Modelica Library for Power
Systems Voltage and Transient stability simulations

!

1+j035
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Fluid and Media Libraries

Modelica base libraries for Media and Fluid models

* Includes models that describe the basic physics of flows of fluid and
heat, medium property models for water, gases and some
refrigerants, and also simple components for system modeling.

« Handles static and dynamic momentum balances

« Robust against backwards and *
zero flow

 The discretization method is

a first-order, finite volume **° vy
methOd Sp i <:}-_’ Tefmr—... + imple..l _+N+_ | Sp

Fluiegs.. Simple... Fluiegs..

FipeDz1

/)’77
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Open Source Modelica Buildings Library

Developed by Lawrence Berkeley Lab; Berkeley open source license

Model repository for building and district energy simulation.

Home page: https://simulationresearch.lbl.gov/modelica/

Example Applications
Model-based design process.

- Spawn of EnergyPlus, see https:/Ibl-srg.github.io/soep/.

- Development of 5th generation district heating and cooling and URBANopt, see
https://www.nrel.gov/buildings/urbanopt.htmil.

Repository of control sequences in the Control Description Language (CDL).

- OpenBuildingControl, see https://obc.lbl.gov/.

Controls design and performance evaluation.

- Building Optimization Testing Framework
(BOPTEST) see Slide content
https://github.com/ibpsa/projectl-boptest acknowledgement: L 5L

Buildings intro tutorial

Michael Wetter, Wangda Zuo, Thierry S. Nouidui and Xiufeng Pang. Modelica Buildings library. Journal of Building Performance Simulation, 7(4):253-270, 2014.
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http://www.nrel.gov/buildings/urbanopt.html
http://www.nrel.gov/buildings/urbanopt.html

Buildings Library Model Repository

Open-source repository of more than 1000 models and functions

ir-based HVAC

‘rsi ,
lalls {:Z: | s R
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® Lot wd s 4
[“ 14'
. ee sle
B . [
B4
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& &by

Natural ventilation,
multizone air exchange,
contaminant transport

!", I

District heating
and cooling systems

Hydronic heating Chiller plants Embedded Python
- ’ ““"‘-:‘7

‘ ‘ﬁ:’ ‘—J:L{‘J ' ¢ (l) clock mn
B e : I

’ | 414 ' ‘ chi " \_ >_’ ﬂ P"
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! S !—." b

¥ o = YB3 l '

b= X
Room heat transfer, Solar collectors FLEXLAB

incl. window (TARCOG)

— || FO3||
=
o :

Control design & deployment,

including ASHRAE G36

Room air flow

‘ o ot

Co-develop with IBPSA Modelica library
as core, including district heating and
cooling systems

Electrical systems

1y

Y b i - - Slide content
=r| | m=r n O E g G = l"ll- IBPSA ProleCt 1 acknowledgement: LBL
: P — | — Buildings intro tutorial
T 4 4 | https:/fibpsa.github.io/project1/ M- Wetteretal
- _ [~} . : .
24  Copyright © Open Source Modelica Consortium ~ Usage: Creative Commons with attribution CC-BY M u_p/g:Lf 'CA



Buildings Library Content

Package Content

Name Description

© UsersGuide User's Guide

D Air Package with models that are configured to use with air-based HVAC systems
&[ﬂg_v! - Package to compute airflow and contaminant transport between rooms
@ Applications Package with models for different application domains
BoundaryConditions |Package with models for boundary conditions

&) Controls Package with models for controls

@ Electrical Package with models for electrical systems

@ Fluid Package with models for fluid flow systems

E] HeatTransfer Package with heat transfer models

"] Media Package with medium models

@ Occupants Package with models to simulate building occupant behaviors

(& ThermalZones Models for BuildingPhysics '

Utilities Package with utility functions such as for I/O

[#] Types Package with type definitions

E] Examples Collection of models that illustrate model use and test models

C] Experimental Package with experimental models

[~ | BaseClasses Package with base classes for the Buildings library

C] Obsolete Classes that are obsolete and will be removed in later versions

Slide content

acknowledgement:
LBL Buildings intro

tutorial
M. Wetter et al

Copyright © Open Source Modelica Consortium  Usage: Creative Commons with attribution CC-BY

MO

7772

ELICA



Buildings Main Modeling Assumptions

Media

HVAC equipment

Flow resistances

Room model

Electrical systems

Special Consideration

Can track moisture (X) and contaminants (C).

Most equipment based on performance curve, or based on
nominal conditions and similarity laws.

Vapor compression cycle mostly not modeled.

Most equipment either steady-state or 1st order transient.

Based on m_flow_nominal and dp_nominal plus similarity law.
Optional flag to linearize or to set dp=0.

Any number of rooms and constructions are possible.
Layer-by-layer window model (similar to Window 6).
Optional flag to linearize radiation and/or convection.
Spawn of EnergyPlus uses EnergyPlus envelope model

DC.
AC 1-phase and 3-phase (dg, dg0).
Quasi-stationary or dynamic phase angle (but not frequency).

. - Slid
Numerical stability around zero-flow. acknowledgemen: LBL
Buildings intro tutorial
M. Wetter et al
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Buildings Usage

Separation between library developer, component developer, and end user

timTab
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Sz o i -1
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il &4d
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Uitiae
':q.'}"é o
hysPum not1 bon?To.. & ; m
—bﬂ’»ﬂ not >—» L:' R % T ——
‘ port_a port_b
o wz o
preDro
A
R — EE ——
Mass and energy balance
> = —>

- v Tam| T
e "It Ry

Boiler plant
Boiler
—)-|_ibrary developer: Base class implementations (e.g. stable mass and energy balance S“EE CC:”tde”t LBL
=== Component developer: Use base classes to develop component models (e.g. equipment) Buildings into tatoria
————)-- End user: Use component models to develop system model (e.g. hydronic heating system M. Wetter et al
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Example Buildings Application: Cooling Plant for Data Center

................ Weather Conditions

1 '
'

: , « 00 Expansion Tank » S

1 Condenser Water | | » . -

i Loop Control - '
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y ool I'® |
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1 L
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: b <3 Chillers

! .t ] [ S — —_—

: : 1 - h- -

2 : i b Chilled Water

. ! Pumps
]

)

L}

]

)

)

Fu et al. 2019. Equation- based :
object-oriented modeling and '
simulation for data center :
cooling: A case study. Energy :
and Buildings 186. :
https://doi.org/10.1016/ :
j.enbuild.2019.01.018 '
:

|}

Air Loop Control

Zone-1 Zone-2 Slide content
acknowledgement:
LBL Buildings intro
tutorial

Outdoor Boundary M. Wetter et al



Example Buildings Application: Evaluating Building Controls
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Example Buildings Application: Innovative District Energy Simulation
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Browsing the Buildings Library using OpenModelica

Elle Edt  Veew SSP Simulation Data Reconoliation  Sensiteity Optimization  Debug  Jools  Help

Ead 1-1< rEHOCe X \PHOTR <=5 - 99E S9999 ¥-

Libraries Srowser 1 A mcddeatrion [| oA ConductorSinglelayerCyinder | ot ConductorSingletayerPcM £ * | Documentation Browser 8 x

her Cdacs |9 03 l'._'Jﬁ. O witaie ]maulnugmvm]eumnqma-trmdesmpnesCamamsmﬁetmll..~ & 22 HEX
Libravies b T "d. = =
v (o HeatTransfer — > Buildings.HeatTransfer.Exar
o UsersGuide LI L Information
ee Conducticn ; This example tests the implementation of the
- ) phase-change material (PCM) model.
se Convection TA2 e

The phase-change materal mas PcH s
exposed to the same boundary condtions as
the non phase-change material. In the
construction conPoM2, the phase change is

c
[
e Radiosity - : -i::: e
m
e Windows wap_ b | £ 2k around 20.5°C. In the construction contc,
. j ) 4 ‘
m
C

—~+  Sources —

O Date | bt the phase change is around 40.5 °C, which is
[ above the temperature range simaulatad in
this model. Therefore, the same result is
expected for the PCM matarial conviiiasis
c for two conductors In senes. Note that in case

1 Types startTeme=...
v P Examples

P Conductorintialization M1 head . of using ma= 2oy, the internal energy is the
gt ] & = L F e tas S o e dependent vanable, whereas in case of two
¥ ConductorMultiLayer [ B b conductors in series, the temperature is the
»  ConductorMultiLayer2 mm::? saem' Hmm:uv;f tthmadels
cheg
P! ConductorMuktiLayer3 Lol q"qg" The chesaqu block compates the difference
P ConductorSingletayer | T4+ between the heat fluxes, which should be
4 | ual except for the numerical approximation
P ConductorSinglelayer2 k] :?wt of the solver, e
P ConductorSin,, ayerCylinder Revisions
P/ ConductorSinglelaysrPCM < > o o January 29, 2019, by Michael Wetter:
P ConductorStea.. tateTransient Changed model to use adiabatic
S Cordicioean Messages Browser 8 x boundary condition on the right hand
onductorStepResponse side. This avoids that
4 All - Notfications i tay {conPOM.a) is an iteration
Interfaces AnpDats/Roeming, . opermodeicaltbrariss/ rdex. jsar - variable with no start value, which
Media would trigger a waming in JModelica.
(5] 28:19:23 Scripting Ervor * November 9, 2016, by Michae! Wetter: ~
1 Occupants « Falled to update the library Index. This could be because of Dad internet connection v ¢ 5

& welcome  of Modeling BB ploing @ Debugging
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Vehicle Dynamics Library — vehicleDynamics
There is a Greatly Extended Commercial Version

This library is used to model vehicle chassis

flange_2

rearysheelD. . flange_4
frontyyheel...
il
il m
T T
I W.I‘-'l-EEJ data
wehieel data
BGR ., -
i i
ik ik
i =
acFhersan DTrailingArm

fromt=uspension

bOdy rearSuspension

o e

R EEN

o [eaymM

32 Copyright © Open Source Modelica Consortium  Usage: Creative Commons with attribution CC-BY MO D’E':Lf.‘c A



Some Commercial Libraries

* Powertrain

« SmartElectricDrives
* VehicleDynamics

« AirConditioning

* HyLib
* PneulLib
e CombiPlant

* HydroPlant

* (there are many more)
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Hydraulics Library HyLib

. Li_cgnsed Modelica package developed 1' (= (e
originally by Peter Beater

Tank FlowSource  FlowSourceE«tCo..

« More than 90 models for ; E’ E : Pumps
« Pumps

ConPump WarPump Contdot

» Motors and cylinders

 Restrictions and valves -E PE

 Hydraulic lines Concert - Cyinder? Cylinders
 Lumped volumes and sensors E} %
« Models can be connected in an Charbert,  Chanberd
arbitrary way, e.g. in series or in parallel. S YT Ve
*HyLibLight Is a free subset of CheckVabve  CheckValveTws  Relebisbe — \/3]\/g
HyLib =y r%[ﬂ -
« More info: www.hylib.com cofonCont Thewafe  Padiendiae
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HyLib - Example

Hydraulic drive system with closed circuit

SinWave
il
freqHz={0.15} ,\/i:TjJ

Constant

Chv#1
caduAdd

DEYnD

k={1}

r :
Diesel 1 ¥ o i
N A i

H,

“L
CAHD
DBEVhDA
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Pneumatics Library PneuLib

Licensed Modelica package ek
developed by Peter Beater 2

Shuttlevalve  TwinPrezsureValve R apidE shausty' alve

=

PrezzureRegulator  PrezzureRegulator...  PrezsureRegulator...

* Motors L s = ="

» VValves and nozzles

*More than 80 models for . - Directional valves

- Cylinders

DoubletctingCylin..  DoubledctingCylin..  DoubledctingCylin... FIOW Control Valves

()= ’;Dﬂ @

» Lumped volumes

e Lines and sensors S
. B_EIIDWS Ratamydctuator Wanekd ator

» Models can be connected in an arbitrary
way, e.g. in series or in parallel. : Qz 1 52 LI

1 a3
° PneuLibLight iS a free SUbset Of Two_2_WaWalve . Two_2 WaWalve. . Three_2_Wayaly.. CyllnderS

' 2 4 4 2
Pneulib. a8 et e
1 3 1 3 ] 3

» More info: www.pneulib.com

Three 2 WawWalv... Four_2 'Wawalve Five_2_Wayalve

36 Copyright © Open Source Modelica Consortium Usage: Creative Commons with attribution CC-BY Moo ELTCA



Pneulib - Example

Pneumatic circuit with multi-position cylinder, booster and
different valves

- %‘: Rad Rod2
1 2 3
1 G2 33 Spring
LT =]
—— —
— - - —
122 B T2 1 5 |z
2 i - 25
2 10
" "+
o LT
A 3
=1

softStart'alvet 1 3 O

. M=
Feservair 1 2 Boosterd =3
() S
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Powertrain Library -

Powertrain

» Licensed Modelica package
developed by DLR

 Speed and torque dependent
friction

» Bus concept

e Control units

clutchCantral
LT 1 P

: : Bl
planetary1 planetary2
: : L 1
Constant1 t‘o}%;: engined r'*l engine? -f = -.3— .._--—. Laad
| 1:1 l:l _.1_:1_-I
; M1 T b i 1. 1. =5
i_0=-5 i_0=-5
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Some Modelica Applications
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Example Fighter Aircraft Library

Custom made library, Aircraft?, for fighter aircraft

applications

» Six degrees of freedom (6 DOF)

« Dynamic calculation of center of
gravity (CoG)

» Use of Aerodynamic tables or

r_rel={0.1,0,01

b aut

i ‘/‘I

mechanical rudders

ColG

body

*Property of FOI (The Swedish
Defence Institute)

earth

i ‘

W W WY

aerodynamics

atmosphere

& r_rel={-2,00 v
-+

toEngine

engine
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Aircraft with Controller

alpha_demand

Limiter1

k={0}
height_demand

k={1000}

_%/

feedback_...

feedhack_...

PID _alpha

.

Ti=5

PID_height

uhdax={25*
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:={-1 }

Ti=30

/-
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Example Aircraft Animation

Animation of fighter aircraft with controller

B Step-83 Time=0.830000 follow=1 trajectory=2lsw-f+a+x-X-0-1-C- M [=1E3

42 Copyright © Open Source Modelica Consortium Usage: Creative Commons with attribution CC-BY M U'D’E-:Lj.'c A



Example Gas Turbine

42 MW gas turbine (GTX 100) from Siemens Industrial
Turbomachinery AB, Finspang, Sweden

./

Compressed air g Combustion W Exhaust gas

chamber

Fower output

Exhaust

Compressor Turhine

Courtesy Siemens Industrial Turbines AB

/772
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Example Gas Turbine

parameter _setti... cartroller
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Example Gas Turbine — Load Rejection

Rotational speed (rpm) of the compressor shatft

CompressorddibdapT . rprm

45

7000
Load rejection
£300
Generator : :

e500 | Switch pilot

to main fuel
6700
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E400 T T T T T T T T T T T T T T !

0 40 80 120 160 200 240 280 320 360
Copyright © Open Source Modelica Consortium  Usage: Creative Commons with attribution CC-BY MOD

‘.'
ELI

CA



Example Gas Turbine — Load Rejection

1A N D e T — I sl g, CTRTADIT e

a0 | ':'_‘._ ]

e ===t ol )

j:: J -25E7 N

— T \""._

|:-i—l AET - 17 ]
Percentage of fuel valve opening Generated power to the simulated
(red = pilot, blue = main) electrical grid
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Large-scale ABB OpenModelica Application
Generate code for controlling 7.5 to 10% of German Power Production

ABB OPTIMAX PowerFit

* Real-time optimizing control of large-
scale virtual power plant for system
integration

« Software including OpenModelica now
used in managing more than 2500
renewable plants, total up to 1.5 GW

High scalability supporting growth
« 2012: initial delivery (for 50 plants)
« 2013: SW extension (500 plants)
« 2014: HW+SW extension (> 2000)

« 2015: HW+SW extension,
incl. OpenModelica generating optimizing
controller code in FMI 2.0 form

Manage 7.5% - 10% of German Power

« 2015, Aug: OpenModelica Exports FMUs
for real-time optimizing control (seconds)
of about 5.000 MW (7.5%) of power in
Germany
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Industrial Product with OEM Usage of OpenModelica —
MIKE by DHI, WEST Water Quality, Water Treatment and Sludge

MIKE by DHI, www.mikebydhi.com, WEST Water Quality modeling and
simulation environment

Includes a large part of the OpenModelica compiler using the OEM license.

Here a water treatment effluent and sludge simulation.
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Combined-Cycle Power Plant
Plant model — system level

Courtesy Francesco Casella, Politecnico di Milano — Italy

GT unit, ST unit, Drum
boilers unit and HRSG units,
connected by thermo-fluid
ports and by signal buses

Low-temperature parts
(condenser, feedwater
system, LP circuits) are
represented by trivial
boundary conditions.

GT model: simple law
relating the electrical load
request with the exhaust gas
temperature and flow rate.

and Francesco Pretolani, CESI SpA - Italy

=H2 RHZ =H1 RH1 EW_.. =H_IR

ECO2  EV_IP

I_T_I

H
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Example: Oscillating Mass Connected to a Spring
Using the Mechanical.Translational library

fixedl

model Oscillator
Mass massl (L=1, s(start=-0.5));
Spring springl (srel0=2, c¢=10000);
Fixed fixedl (s0=1.0);
equation
connect (springl.flange b, fixedl.flange b);
connect (massl.flange b, springl.flange a);
end Oscillator;

|
Niisagsts
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Exercise

Locate the Oscillator model in DrModelica using

OMNotebook!

Simulate and plot the example. Do a slight change in the
model e.g. different elasticity c, re-simulate and re-plot.

Draw the Oscillator model using

the graphic connection editor e.qg.
using the library Modelica.
Mechanical.Translational

Including components siidingMass,

Force, Blocks.Sources.Constant

Simulate and plot!

fixedl

springl
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