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ClassExample1
HERELZ2L—Y3aVETIVEEOD>THD

DS XANDEEREE2EEAS S

A BIEDSRERATDILOHLEELE
class D5 X% = wIcED DS RHA(...)

JTEL]

type, connector,... type A = B(... );

B. BN EXRZSLT SEEHE
class DS XL end DS XBZDRBICEBREREZSEET B,

\ package C class D
class, package, model, .

block, connector,... end C: end D:




ClassExample1
1. File > New Modelica Class (2 7 -TJU>ModelicaD S X ¥iR1ERY)

o4 OMEdit - Create New Modelica Class

Name: |ClassExample1 |
Specialization: Package

e 2481 ClassExample
e e DSR4 Pac kage

Encapsulated
State
P—
OK Cancel
——

2. Text View (CUIDE X B,

+h-¢ & ttjjs‘v\\)\\’\ \QQOTQ K:E] v o 4

Q06 Libraries Browser

[Filter Classes | & |.l.| E |Writable |Package ‘Text View ‘CIassExam

ge ClassExamplel

Libraries
>[E OpenModelica 2 end ClassExamplel;
> o ModelicaReference
> ModelicaServices A\Y E
3. d—F&ZAI9 B

> Complex
» 7% Modelica

E] ClassExample1
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ClassExample1

package ClassExamplel // package (1) QEE = Tg ZE S DEZIL

constant Acceleration g = -9.8;

(Modelica.SIunitslCcHBDEDZEEHRBEADZHICBES L TLE T, )

// type

type Acceleration = Real(quantity = "Acceleration", unit = "m/s2");  (2)
type Mass = Real(quantity = "Mass", unit = "kg"); (3)
type Force = Real(quantity = "Force”, unit = "N"); (4)
type Velocity = Real(quantity = "Velocity", unit = "m/s"); (5)
type Position = Real(quantity = "Length", unit = "m"); (6)

—_

// class o —
class MassA (7) NS X—~H

parameter Mass m = 1.0;
X0, Vo: FIHASRHF

parameter Force f = m*g, % —
o8 oz, vomm O

parameter Velocity v0
parameter Position x0

Position x(start = x0);
Velocity v(start = v0);

equation
¥ = deg(xz;) } AEI
= m*der(v); dx dv
end MassA; v = E’f - m— T : BEROEFHLHEN

end ClassExamplel; _J

I

5.0;
0.0;

(MM~TM)DO > &L T,
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ClassExample1

4. R 3
s

o (&) Libraries Browser

H 000

|Filter Classes

| ¥

Libraries

>® OpenModelica
> o ModelicaReference

> D ModelicaServices

» [ Complex

> %} Modelica

v lE_CIassExamplm ( 1 )
T'| Acceleration (2)
T Mass ( 3 )
T Force ( 4)
T Velocity (5)
T Position ( 6)
E MassA ( 7 )

»|P| ClassExample2
> E ClassExample3
E ClassExample4
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P i xEFIvIT B,
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[Flerchsses ] 9
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VARIABLE (start =

V:VARIABLE(start =




ClassExample1

Modelica DD S X NFHERIET B6) UML fUICKRIE L.
ER LT D S XD EBIET B,

class, package, record, model,
connector, block, function, type

v
KOS ZADEE>> DS
. B <</‘i")7li")7_-—r>> ZITIJ1xDk: DS

DDADEE

$53F L\ — |equation
algorithm

constant, parameter, variable,
input variable, output variable
flow variable, input connector, - IX&

~—
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ClassExample1

@ package (1)

« WEICOSANESERMDESZDHNERTE Do

<<package>> (lassExamplel

<<constant>> g: Acceleration

type Acceleration
type Mass

type Force

type Velocity
type Position
class MassA

@ type (2)~(6)
predefined type &ZDEIFI.
type EMEALICDO S XS DHE
S C&3,

type A = B(... );

predefined type

12017/12/07 A—TVCAEY VRI D LEBR

predefined type
(built-in class)

Real

Integer

Boolean

String
enumeration(-:-)



ClassExample1

® class GNAHO = X) (1)

o HIRARE{LEEBED I LVVNAANL DO S X&ERKRT, model EAICEDTH D,

« [FEAEDBZE. class EFERATE T (C model ¥ block 75 &, BEDHAR
(CHEHESNTE DS A EFHITDICENEEINTLD,

<<class>> MassA
<<parameter>> m: Mass

<<parameter>> f: Force . .
<<parameter>> v0: Velocity INSA=5., B

<<parameter>> x0: Position [ BEERIAITIIOK

<<variable>> x: Position
<<variable>> v: Velocity _

equation —— BEAFRE7ZILIVI L.
DS ADES

J=alb—23avEFIVEEERI S EEAEE
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ClassExamle?2
record Z > CEN=TIL—TIT D

1. 515U TSIHFMClassExamplel 50U v LT
Duplicate(f8H) & EIRT B,

Libraries Browser

lter Classes ‘G - ritable Cl ext Vi — %Ajja_
FL:;E::L ""'oﬁEo Writable | Package | Text View | ClassE 2 . g 7 Z % 5 o

package ClassExamplel // package
>E] OpenModelica constant Acceleration g = -9.8;

> o ModelicaReference

) ) // type
> ModelicaServices type Acceleration = Real(quantity = 5 5
S Complex type Mass = Real(quantity = "Mass”, [ ] [ ] oﬁ OMEdit - Duplicate ClassExample1

. 7 type Force = Real(quantity = "Force’}
> %) Modelica 8 type Velocity = Real(quantity = "Vel

aa = +w=~ Position = Real(quantity = "Len Name IClaSSExamP|92| ]
Accelera & Open Class
o ass Path: | | Browse...

Mass o View Documentation MassA

Force i lameter Mass m = 1.0;
i Information ameter Force f = mig; Cancel
Velocity ameter Velocity vo = 5.0;
‘j’ New Modelica Class .0;

Position lameter Position x0 = @
ition x(start = x0);
MassA 1 ;
ass [ ocity v(start = v0);
Save ion
= i der(x);
Save As i mxder(v);
Save Total lassA;

E lel;
E Instantiate Model fo=xaneisth

g 3. RDASTEDXDICHRET Do

Unload

FMU
- Export FMU

<./>
- Export XML

B Export Figaro

Generate Verification Scenarios

T
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ClassExample2

package ClassExample2 // package
constant Acceleration g = -9.8;

// type

type Acceleration = Real(quantity = "Acceleration”, unit = "m/s2");
type Mass = Real(quantity = "Mass", unit = "kg");
type Force = Real?quantlty = "Force", unit = "N");

type Velocity = Real(quantity = "Velocity", unit = "m/s");
type Position = Real(quantity = "Length", unit = "m");
// regord
record State
Position x; B DEFAREERT

Velocity v;
end State; record

class DN DI(C model (C T D,
// model ‘///////////////// -

model MassB

parameter Mass m = 1.0; —_ ‘e
parameter Force f = m * g; State DS XMDATI D~

parameter State sO(x = 0,’v = 5); - BE 71 ¥
State s(x(start = s0.x), v(start = s0.v)); state 7@:‘47(,.__.\54 &(‘— LT
equation MassA E%%Ejo

s.v = der(s.x);
f=m* der(s.v);
end MassB;

end ClassExample?;

12017/12/07 F—TFYCAEV VIRI D LEER

12




ClassExample2

@ record

« BE=ETIL—TITBDDICAHLD,
« ZBHOERCT. BHEBLEEZMTDICEMNTEEL,
e SBFWVICHYTDIEDIIEER LU,

<<record>> State

<<var%ab1e>> X: Posit%on &Fﬁi
<<variable>> v: Velocity

® model

o FENSA=H, B ABRIEEERRLTCY=Za2L—2Y3a VEFTIVEERT
BDICERT B,

« equation E/zld algorithm ZERT B,

- ZEE. class EALCED,

<<model>> MassA —
<<parameter>> m: Mass INSKAX—=85, B
<<parameter>> f: Force L UtEi?ijI HK~
<<parameter>> s0: State
cuar e o1 State - BRRFRETIVTUZ L,
equation E— — —
DS ANDES

12017/12/07 F—TFYCAEV VIRI D LEER 13



ClassExample2

Ab—23aVEEFTID
MassBE=S JILDO U w D

A OMEit - OpenModelica Connection Editor

ol8 < = B 998 8O

4, > =

PeBE EQ%9% %S| 96| X6

s
+[B] openoceica

ii. Simulate(=a2L—F)
=DOUwI9dB,

19 frodel MassB
parameter Mass m = 1.0;
paraneter Force f = m * g;
paraneter State s0(x = 0, v = 5);
State s(x(stort = 56,00, v(start = $0.90);

L. sZEBRL Tx=FITvIT B,

equation
s.v = der(s.x)
£'=m* der(s.v)
end MassB;
a
& OMEdit - OpenModelica Connection Editor
v oy
-

© © Ubraries Browser © ©® Do Browser
Fiier Classes 7| AuoScale FitinView Print No Grid Log X > L2k B8
Ubraries ax(m)
»[P)] openmodsiica
» @ ModelcaReference | "
» ] ModelicaServices
12
» [ Complex
» 7% Modelica
z) 4
»[P] classexamplet
v[P] classExample2 0]
[T| Acceleration
[T Mass 051 3
|T| Force
[T] volocty o] ‘Simulation Timg Unit | s
[T Positon
tat 1
[R] state 02 Variabies valuo
(M| MassB 98
o T T T T T T T 1 1.0
3 02 6 08 1
tme (5) o8
00 Messages Browser 48
48
xed sar Valdo for the aloying 2 vanaios
s;‘%l /ARIABLE (start = s0.x unit = “m"’; 0.1
S VARIABLE Sl = 505 i = ‘e B Hoal
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ClassExamle3
block &> TEFILILT D

package ClassExample3 // package
constant Acceleration g = \ ClassExample2 %&
BRLUTRET 3,
// type

type Acceleration = Real(quantity = "Acceleration”, unit = "m/s2");
type Mass = Real(quantity = "Mass", unit = "kg");

type Force = Real(quantity = "Force", unit = "N");

type Velocity = Real(quantity = "Velocity", unit = "m/s");

type Position = Real(quantity = "Length", unit = "m");

type SpringConstant = Real(quantity = "Spring Constant”, unit = "N/m");

// record

record State
Position x;
Velocity v;

end State;

// function
function hookesLaw
input SpringConstant k;

input Position x; N . W

oui’put Force f: _ Jw PO MER|I=EZFRT function (EEE)
algorithm

f 1= -k*x;

end hookeslLaw;
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ClassExamle3

// connector (Modelica.Block.Interfaces (CHBIENEHESLTET, )

connector Reallnput = input Real "'input Real'

connector RealOutput = output Real "'output Real' as connector” annotation( ...);

// block
block MassBlock
parameter Mass m = 1.0;
parameter State s0(x =0, v = 0);
State s(x(start = s0.x), v(start = s0.v));
Reallnput f annotation( ...);
RealOutput x annotation( ...);

equation
EFAHE

s.v = der(s.x);

f =m?* der(s.v);

X = S.X;

annotation( ...);
end MassBlock;

block SpringBlock
parameter SpringConstant k = 1.0;
Reallnput x annotation( ...);
RealOutput f annotation( ...);

equation s — o
f = hookesLaw(k,x); HUD XA =T =D
annotation( ...);

BE#= (EH !

end SpringBlock;

as connector" annotation( ...);

Iy

Reallnput: EEDOANIXRD S
RealOutput:E#OEHADIXRD S

 AATEKE ' E

= block

2K U CTrEE M
HFUB/\RD block

J—

VAV

—
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ClassExamle3

DSAD7AVDwRERE 3 HETS, | R
SR

2. lcon View (P IVEA-)ICHIDE X B, ] ég%

S| & %7 o =P » 7__:\:Z|\

€© ©  Libraries Browser ‘ ~ : = SpringBlock € © Documentation Browser -\
e — ; o 7 T AT AX—=
’% :::.“‘;'f:m PAAVE1—(3
o e msentes conngctor®

o Yol SYHROVIHTERB
> ClassExample2

v E ClassExample3 ’ [:>
Acceleration

Mass

Force

Velocity
Position
SpringConstant

State

hookesLaw
> Reallnput
[> RealOutput — Q06 Messages Browser
E‘ MassBlock

bl ] el ) ) G | G

30t cripting Error
2017-09-17 11:30:16.286 OMEdit[22833:9614919] modalSessi
ndModalSession:

ion has been exited prematurely - check for a reentrant call to

CIRELEWOSXEZESTIILDUYDO LT O+ JICT B,
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ClassExamle3

@ function

FEHOESEICHFERT D,
 input/output ZJ(FI2EHEESI B,
« algorithmXNDHMNERTE B,
- BHE. function BIFNNXFTH D,

<<function>> hookslaw
<<input variable>> k: SpringConstant :%

<<input variable>> x: Position
<<output variable>> f: Force
algorithm

@ connector (BBfE/SE€D)

block ¥ model Z£#t 9 3 1XD 5,
type EBITUVB M EFEEZ DT CEMTE D,
* input 952’5’*?1*57&‘1'%?5
- output IS XATHEZETET D

connector A = input B;

12017/12/07 A—TVCAEY VRI D LEBR
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ClassExamle3

block

« model&(FFERUCTHBM. input F/2(d output DEFFEEEMD
L\/Z connector ZWASMERT B,

- JOvOKBKO IOV IO EENT DDICERT B,

<<block>> MassBlock
<<parameter>> m: Mass .
<<parameter>> s0: State }I‘jx_g
<<variable>> s: State REET X
<<input connector>> f: Reallnput ADARDIFI=IZ
<<output connector>> x: RealOutput HHOARDS
equation(BmMEFHIETN) X

BFEAIZE7ZILIVIL
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ClassExamle3

block DX ~BEFIVLE/ER T D
1. File > New Modelica Class (Z 7 1 JU>Modelica? S X8 {ERK)

@ ® 4 OMEdit - Create New Modelica Class

::::;Iization: [ IMI\::ZZIOCKTeStl HI ] % _H\-Ij : M a S S B | OC k T e S t
Extends (optional): |:| Browse... D 5 Z * 5 ’r j) : M Od e |
Insert ir.‘ class (optionall Browse... j:ﬁ A a‘ % 9 5 Z . C | a S S E X a m p | e 3
E::::sulated
State
Cancel

2. XDZAST1TRDODELDIC block EEEE LU CTEHR I D,
INSA—IDETEIF. XKORDIASTENDY —XI—RKRE=BL
IEQIAN
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ClassExamle3
MassBlockTest

BRICANDELTENZEX S,

— massBlock2x

(3) const (4)

k=m*g

(1) (2)
X f f X
VTR AT .‘*

J14—FK/I\vD

77

=]

TN ./ :

bim|

nnnnnn

RACANDELTHENZEEX D,

—— massBlock1 x

TV (TJOv D#RK)

nnnnn
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ClassExamle3
MassBlockTest

// model
model MassBlockTest
parameter Mass m = 1.0;
SpringBlock springBlock1(k = 100) annotation( ...);
MassBlock massBlock1(m = m, sO0(x = 1.0, v = 0.0)) annotation( ...);
Modelica.Blocks.Sources.Constant const(k = m * g) annotation( ...);
MassBlock massBlock2(m = m, sO0(x = 0, v = 5.0)) annotation( ...);
equation
connect(const.y, massBlock2.f) annotation( ...);
connect(massBlock1.x, springBlock1.x) annotation( ...);
connect(springBlock1.f, massBlock1.f) annotation( ...);
anﬁ%tation( -
end MassBlockTest;

end ClassExample3;

(1)
(2)
(3)
(4)

DS RaEFHmITDEETIE. AR —5 connect() &
o> CEREREAEINE U TCERT Do
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ClassExamle4
connector & model ZfE>TEFTILIET S

package ClassExample4 // package ~— ClassExample2 %
constant Acceleration g = -9.8; R TEET S
[l o

// type

type Acceleration = Real(quantity = "Acceleration”, unit = "m/s2");
type Mass = Real(quantity = "Mass", unit = "kg");

type Force = Real(quantity = "Force”, unit = "N");

type Velocity = Real(quantity = "Velocity", unit = "m/s");

type Position = Real(quantity = "Length", unit = "m");

type SpringConstant = Real(quantity = "Spring Constant”, unit = "N/m");

// record

record State Flange: DRITHEET L& T S
Velocity v; connector

end State; (Modelica.Mechanics.Translational.Interfaces.Flange_a

EEACENDEBESLTCEI, )

// connector

connector Flange 37yt = -
Position s "Absolute position of flange"; &"’_'j_émnj*?g%ﬁt
flow Force f "Cut force directed into flange"; e (& s [ERIUVIEICTED,

annotation( ...);

1 f FMAEOIES,
end Flange;
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ClassExamle4

@ connector

e record EITUVBMN. DS X&EEH I DCOHDIRIIERT,

. equation ¥° algorithm [FEZ T\

o« THNDESC. BETEZE flow, stream L ENMERTE B,
« AEBIC A& RTEETEEE input, output & DIFBDCEMTE

Do

<<connector>> Flange

<<variable>> s: Position
<<flow variable>> f: Force

ZE . BN IO IBETERRU

=8
flow ¥
stream &

flow Z# : I Nz IR SETHONREO
stream Z# : [3_ModelicaFluidS-1rJSU.pdf] S8

12017/12/07 F—TFYCAEV VIRI D LEER 24



ClassExamle4d

sttt IR I Flange EEALIEETIVEIERT B,

parameter Mass m = 1.0;
parameter State s0(x = 0, v = 0); BSDEFTIL
State s(x(start = s0.x), v(start = s0.v));
Flange flange annotation( ...);

equation —
s.v = der(s.x);
flange.f = m * der(s.v); } BEIHENZEE
flange.s = s.x;
annotation( ...);

end MassModel;

model SpringModel “ .
parameter SpringConstant k = 1.0; n INZXDETIV
Flange flange annotation( ...);

equation L QS
flange.f = k * flange.s; «— Q:
annotation( ++); B DS E R E 2R’ AN
end SpringModel;
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ClassExamle4
MassModel4°SpringModel M7 X AT )L MassModelTest

Bm(C ForceOVR—XX U~
- EERUCENEEZS ]
const
(1) (2) forcet (3) //.“_
4
k=m * g V4
BolcN\REERID o
—e |
SRR

=, = = +
=1L —>3 \J:!ﬁm%
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ClassExamle4
MassMode14°SpringModel D7 X ~HTEF )L MassModelTest

model MassModelTest
parameter Mass m = 1.0;

Modelica.Blocks.Sources.Constant const(k = m * g) annotation( ...); (1)

Modelica.Mechanics.Translational.Sources.Force forcel annotation( ...); (2)

MassModel massModel1(m = m, s0(x = 0.0, v = 5.0)) annotation( ...); (3)

SpringModel springModell1(k = 100) annotation( ...); (4)

MassModel massModel2(m = m, s0(x = 1.0, v = 0.0)) annotation( ...); (5)
equation

connect(springModell.flange, massModel2.flange) annotation( ...);
connect(const.y, forcel.f) annotation( ...);
connect(forcel.flange, massModell.flange) annotation( ...);

end MassModelTest;

end ClassExample4;
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ClassExamleb
DS IEMELTHD

block A2 connector {4& model (L. connector ZEHRI D &I(C
KODTOSRESULEZEBEEDITD,.
DS XRESUZEBREDITBIAEEIMICEDS D,

« TrJ77XRICKLDEH(import)

« {7 - HAR (extends, partial class)

e O—7AILDSRX

o IAAIRE/LO—NJILD S X (replaceable, redeclare)

import3 T 77 XZ{EDT _

fh oS 2HEelBAE EIR{L T B, > <<pakage>> Modelica.SIunits
SI | import

<<package>> C(ClassExample5
<<constant>> g: SI.Acceleration
partial model PartialMass (1)
model FreeFallMass (2)
model SpringMass (3)




ClassExamleb

(’I) <<partial model>> PartialMass partial class (Elzﬁg 52)

<<parameter>> m: SI.Mass
<<parameter>> v0: SI.Velocity
<<parameter>> x0: SI.Position
<<variable>> f: SI.Force
<<variable>> x: SI.Position
<<variable>> v: SI.Velocity

ZH#. equation, algorithm
IEERREDEWND S X,

extends (f&. ILER)

equation(BR DEEHHIE)

(2) 7 (3)

BEODS I &AL T
T Wz D S X EED,

<<model>> FreeFallMass

<<model>> SpringMass

<<parameter>> k:SI.TranslationalSpringConstant

equation(BNNEER) equation(/ AR DEET)

—x(m)

—x(m
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ClassExamleb

package Classbiamples  jpportsy T U7 RE(ED TY S ADSRE BRI 3.

import SI=Modelica.SIunits;
constant SI.Acceleration g = -1 * Modelica.Constants.g_n;

// partial model

partial model PartialMass (1) OB U TAHARBRIAMNED !
parameter SI.Mass m = 1.0;
parameter SI.Velocity v@ = 5.0;
parameter SI.Position x0 = 0.0;

SI.Force f;

SI.Position x(start = x0); } N 3(E
SI.Velocity v(start = v0);

equatlon

vV = der(x), } H*E_tzﬂﬁl

eng Barpt;alﬁgs\é, BHNEFHHEDR) WMEKLD model THEINZ
Mzx3dC&EICKDT

// model «
model FreeFallMass extends PartialMass; (2) model R5ERT B! !
equation

fem> g« JEUCENEHEITSIHER

end FreeFallMass;

model SpringMass extends PartialMass(x0 = 1.0, v0 = 0.0); (3)
parameter SI.TranslationalSpringConstant k = 100;
equation

f=k™ % «—— A UTNRROBENZEGTEIT SHERN

end SprlngMass,

end ClassExample5;




ClassExamle6
O—HNILDOSXE={E>THD

BEIAEANZERKT D O—-AIISZ

<<model>> MassC DS ADRICOH SR =EED

<<parameter>> m: SI.Mass
<<parameter>> v0: SI.Velocity

O—NIDSR&FB &I

<<parameter>> x0: SI.Position KX O>TOSXREOEE =TT
<<variable>> x: SI.Position DCENTESBR,

<<variable>> v: SI.Veloci

—xm

<<variable>> af: AppliedForce

model AppliedForce Y
equation(BERDEFHHEL)

EHI 3TDAENEERKRT S

<<model>> AppliedForce

<<parameter>> k:SI.TranslationalSpringConstant
<<input variable>> x: SI.Position

<<output variable>> f: SI.Force B S S T

equation(/\ R DETET) MassCO);f%‘ﬁE%
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ClassExamle6

package ClassExampleb (1)
import SI = Modelica.SIunits;
constant SI.Acceleration g = -1 * Modelica.Constants.g_n;

// model

model MassC (2) %,.\\@E@JE:%@_:E;)D

parameter SI.Mass m = 1.0;
parameter SI.Velocity v0 = 0.0;
parameter SI.Position x0 = 1.0;

S1.Position x(start = x0); —
ST.Velocity v(start = v0). O—71JLD > X (local model)

SI.Force f; / G)Zl'jDID ~

AppliedForce af(k=100);

// local mdel , — local model MES
model AppliedForce (3)

parameter SI.TranslationalSpringConstant k = 100; EE (CERT 3P %E

input SI.Position x;

output SI.Force f; - &9 3

algorithn 2 I DERNc LD local model

end App11edForce, I ZEETR T Do
equation

2F.F } local model& DEFmEARERT TV

X
end Mass(;

—_

f

end ClassExample6;




ClassExamle6
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Libraries Browser

H 66

Filter Classes

|
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>

v
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O—7ILDSX

P

@
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.
@
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Libraries

OpenModelica
ModelicaReference
ModelicaServices
Complex

Modelica
ClassExample1
ClassExample2
ClassExample3
ClassExample4
ClassExample5

ClassExample6
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> E ClassExample7

’

I |

(1)
(2)
(3)
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ClassExamle7/

RAREEO—NILD SR &EE>TH B

I BRICEHISNDET IV ZHEES,

(1) ERICERI 3 T1DOAR—XEFTILEBBETIL)

o 2 (W] -
Ajj ﬁi{u X <<partial model>> PartialForce

- BT A <<input variable>> x: SI.Position
<<output variable>> f: SI.Force

JAN

<<model>> SpringForce

T

<<model>> GravityForce

<<parameter>> k:SI.TranslationalSpringConstant

<<parameter>> m:SI.Mass

equation(/\RFEEMEFIDEET)

(2) N=REEDDET IV

12017/12/07 Z—TVCAEV VIRI D LEER

equation(ZBJINETET)

(3) ENDETIV
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ClassExamle?7 SEREO— N ILD S IFT VI —
RPAGEO—NILD S X%E  DEDICHSROGEICELCEICT B,

:Eng 52@1/1550 \
(4) BEROEH=RIETIL | <<replaceable model>> |
<<partial model>> PartialMass | Appliedforce: PartialForce |

<<parameter>> m: SI.Mass
<<parameter>> v0: SI.Vecolity

<<parameter>> x0: SI.Position .
<<variable>> x: SI.Position ’\_Z:ET“J@

<<variable>> v: SI.Velocity A1 K~

<<varialbe>> f: SI.Force
<<variable>> af: AppliedForce

equation : | ! ! ,
<<redeclare>> <<redeclare>> (5)DFER
AppliedForce->SpringForce AppliedForce—>GravityForce _
<<model>> SpringMass <<model>> FreeFallMass

(5) ARWEPDEFIE  (6)BNDETIE EHESESES
NTYRUEEFI NTYRUEEFI (6) DIER
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ClassExamle?7

package ClassExample7
import SI = Modelica.SIunits;
constant SI.Acceleration g = -1 * Modelica.Constants.g_n;

// force models

partial model PartialForce (1) gnﬁ‘—\((—_,{/ﬂzﬁjéﬂ@A_Zjej—:jb(gBﬁ:Ej—_“)b

input SI.Position x;
output SI.Force f;
end PartialForce;

model SpringForce extends PartialForce; N , .
parameter SI.TranslationalSpringConstant k = 1; (2) NREETIDET IV

algorithm
f 1= -k * x;
end SpringForce;

model GravityForce extends PartialForce; (3) EFEHOEFIV
parameter SI.Mass m = 1.0;

algorithm
fi=m*ag;

end GravityForce;

~~~—~
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ClassExamle?7

e poeiess (4 EROEBERTEF I

model PartialMass
parameter SI.Mass m = 1.0;
parameter SI.Velocity v0

5.0;
parameter SI.Position x0 = 0.0; replaceable class D> R34
SI.Position x(star% = x0);

SI.Velocity v(start't ve); RAREL O —NILD S XEEE T D,
SI.Force f;
AppliedForce af;

replaceable model AppliedForce = PartialForce;

equation
¥:s|e£(§()e|;'(v); redeclare class VS5 X4
xcafu O—-AIDSX=BESI 3
end PartialMass; . 3 . _
model SpringMass (5) /\*(Ljf&b\jté“ﬁ“ /
extends PartialMass(m=1.0, x0=1.0, v0=0.0, redeclare model AppliedForce = SpringForce(k=100));
end Springhass; NXBEENETILENTVRT D,

model FreeFallMass ( 6) g E‘H%—Fj & FEFF/‘E\\

extends PartialMass(m = 1.0, v0=5.0, x0=0.0, redeclare model AppliedForce = GravityForce(m=1.0));

end FreefallMass; EHNEFIENTVYRT S,

end ClassExample7;
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ClassExamle8
Modelica.MediaZ{#> TEXDYIEEEFARD

BELEEANDZANTDE. E0OBEELLTI VS ILEEZH NI S
MediaState®FIVEFRR T B0 .

|
|
<<model>> MediaState ' ____ Medium: SimpleAir __ _ _ |
<<input connector>> p: Reallnput
<<input connector>> T: Reallnput
<<output connector>> d: RealOutput
<<output connector>> h: RealOutput
state: Medium.ThermodynamicState
equation

%nhame

M ED Ppp d- ) ®E

(2) 3B T h > (4) (kT VB ILE

yinis=4
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ClassExamle8

RERATREILO—NIV/ISw T —TJ & LT, Medium ZES
L SimpleAir(ZER G)tF@'I‘EIE:E?_:)D) Z2I\N1T2VERT B,

package ClassExample8

import Modelica.Media; HJZFHPRREE KT

record 2%

model MediaState
replaceable package Medium = Media.A1i
Medium.ThermodynamicState state; }—7]
Modelica.Blocks.Interfaces.Reallnput p annotation( ...); (1) /sz\
Modelica.Blocks.Interfaces.Reallnput T annotation( ...); (2) ﬂﬂ‘fi"\ JZBI JQ“JE)

Modelica.Blocks.Interfaces.RealOutput d annotation( ...); (3) () 71 AXRD\S
Modelica.Blocks.Interfaces.RealOutput h annotation( ...); (4) ltlj

equation
state = Medium.setState_pT(p, T); « FEIp ERETHSE I ZRIIARE
d = Medium.density(state); TRH
h = Medium.specificEnthalpy(state); } RIRM state ZRET Bo
annotation( ...); \ |
end MediaState; ﬁ*& state H\S
\

ZE d, Lk V5 ILE h &EX®H B,
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ClassExamle8
F X EFJU MediaStateTest

EEEEREL T ENZEELT
ENZ=R{EIES HEEZER{IEIES
(2) (4)

pressurei pressure2

/I o (6)
duration=10 mediaState k=101325 mediaState2
(3) T hip temperature?2 T hp
temperature1

\ Y
duration=10
k=273.15
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ClassExamle8

MIEES JU% DryAirNasa (CEE L TH Do

model MediaStateTest g/
replaceable package Medium = Media.Air.DryAirNasa;
MediaState mediaStatel(redeclare package Medium = Medium) annotation( ...);
Modelica.Blocks.Sources.Ramp pressurel(duration = 10, height = 100000, offset
annotation( ...);
Modelica.Blocks.Sources.Constant temperaturel(k = 273.15) annotation( ...);
Modelica.Blocks.Sources.Constant pressure2(k = 101325) annotation( ...);
Modelica.Blocks.Sources.Ramp temperature2(duration = 10, height = 100, offset
annotation( ...);
MediaState mediaState2(redeclare package Medium = Medium) annotation( ...);
equation
connect(temperature2.y, mediaState2.T) annotation( ...);
connect(pressure2.y, mediaState2.p) annotation( ...);
connect(pressurel.y, mediaStatel.p) annotation( ...);
connect(temperaturel.y, mediaState1.T) annotation( ...);
end MediaStateTest;

101325)

273.15)

(1)
(2)

(3)
(4)
(5)

(6)

CAERUTULWSASER (MYE) ORIEOYEZRANSNSD,
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ClassExamle8

. ' ' 2
=2 RESL _mﬂTedlaState’I mediaState

DETEIER .
EDp - -
mE T |
ZE d

LTS5 ILE h

vvvvvvv
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ClassExamle9
Modelica.MediaZz > CTEEDZE(LE RS

s ENE—FICRDIC BE’@Ebuéﬂ@“%o
° ﬂBE(L(JL_\JLb\Eﬁ)D {52 ?EL/K_ /thﬂjjgo

—)

JIIE=S
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ClassExamle9
9. BAEEFILEEO>THD,

package Classxanpled DryAirNasa(ZERDYIEETIL)
import Modelica.Media; - .
import SI = Modelica.SIunits; Z=0O—NI)V/ISvT—3) Medium &
LTESEYI o
model RoomA "
package Medium = Media.Air.DryAirNasa; - RS DOIREE
parameter SI.Temperature T_amb = 293.15; o o —
parameter SI.Pressure p_amb = 101325; HMEDBRE (48%< 50))
parameter SI.Volume V = 22.0; s =
parameter SI.HeatFlowRate Q_flow = 100; «— mufis 100 W
- es meds At
Medium.BaseProperties medium; F I
SI.MassFlowRate m_flow(start = 0.0); _
SI.Mass M; M=pV z=n2poranEs
S1..Energy U; U=My CEREBIRILF—
equation —
M = medium.d * V; dM
der () = m flom: g T mflow EEREAIL
= _ ; \\_ El
der(U) = Q _flow + medium.h * m_flow; dU LRI+ —fR77R]
medium.p = p_amb; - — = Q_flow + h - m_flow
initial equation dt
medium.T = T_amb; . — e S =
end Roomh: Y~ YHREE P = Pamp EANEFEKEITEE

12017/12/07 F—TFYCAEV VIRI D LEER 44




ClassExamle9
ARDAI—%EFE->-T. IVR—XV L9 B,

model RoomB
replaceable package Medium = Media.Air.DryAirNasa; N N -
pal:ameter ST Volume V = 22.0; Y port_b ZRN3AANZERES
Modelica.Fluid.Interfaces.FluidPort_b port_b(redeclare package Medium = Medium) (1)

annotation( ...);

Modelica.Thermal.HeatTransfer.Interfaces.HeatPort_a port_a annotation( ...); (2)
Medium.BaseProperties medium;
SI.Mass M;
SI.Energy U;

equation
M = medium.d * V;
U = medium.u * M;
der(M) = port_b.m_flow;
der(U) = port_a.Q_flow + actualStream(port_b.h_outflow) * port_b.m_flow;
port_b.p = medium.p;

port_b.h_outflow = medium.h; % Nname
port_a.T = medium.T;
initial equation (2) (1)
medium.T = 293.15; . .
annotation( ...); port—a' e “«— por.t_b.
end RoomB; HeatPort_a FluidPort_|
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ClassExamle9
FTAEFIVEERT B,

(2) (1) (3)

roomB1 boundary
fixedHeatFlow1

3

>

Q_flow=100

BUIR = FHEIX
22 m3 101325 Pa

1700 W FIHEE 293.15K 293.15K

RoomBTest
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ClassExamle9

RoomTestDY —X O— K
:l\//_.l-(\)_*\/ FE/)I[:%%/)I[:MSE /ﬁgjéo

model RoomBTest

replaceable package Medium = Media.Air.DryAirNasa
ClassExample9.RoomB roomB1(redeclare package Medium = Medium) (1)
annotation( ...);

Modelica.Thermal.HeatTransfer.Sources.FixedHeatFlow\ fixedHeatFlow1(Q flow = 100) (2)
annotation( ...);

Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium, (3)
T = 293.15, nPorts = 1, p = 101325) annotation( ...);
equation

connect(roomB1.port_b, boundary.ports[1]) annotation( ...);
connect(fixedHeatFlow1.port, roomB1.port_a) annotation( ...);
end RoomBTest;

annotation( ...);
end ClassExample9;
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ClassExamle9
TAEFIVDY =2 L —Y3a VER

roomB 1.medium T (deeC)

boundary ports[1].m_flow (ke/s)

28 0.00034
27 3 7
. 0.000338
26
25
. 0.000336
24 L i \
2 0.000334
22
] 0.000332
21 i
20 0.00033 4+——"+—v——1—+— 1+
0 500 1000 1500 2000 0 500 1000 1500 2000
time (s) time (s)
=B /73\“./‘ ‘m = I:I G)QKE
==,m AH X\ JILER
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YD
e ModelicaD 8BEFHEN U S XICDWLWTHEHE=ETR U,
« DS RDOERNIFEVNDICDVNTIRIRTZ,

Modelica MOSRX OHSXOEARNEEHELS

Ql

@ package - AXRDBICKDER

@ type e T XICLBDER(importX)
® class « fk& - HiaR(extends, partial class)
@ record e O—RNDILOSX

® model e XMAIREFO—NILD S R

® function (replaceable, redeclare)

@ connector

block

The purpose of this document is introducing Media and Fluid
Libraries in the Modelica Standard Library (MSL). This document
uses libraries, software, figures, and documents included in MSL

and those modifications. Licenses and copyrights of those are
written in next page.

Copyright and License of this document are written in the last page.




Modelica Standard Library License

https://qgithub.com/modelica/ModelicaStandardLibrary/blob/master/LICENSE

BSD 3-Clause License

Copyright (c) 1998-2018, ABB, Austrian Institute of Technology, T. Bodrich, DLR, Dassault Systemes AB, ESI ITI,
Fraunhofer, A. Haumer, C. Kral, Modelon, TU Hamburg-Harburg, Politecnico di Milano, and XRG Simulation
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,

OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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