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<<package>> Interfaces.Types

<<type>> Density = -

<<type>> AbsolutePressure = -+-

<<type>> DynamicViscosity = -

@TU)%EG)i
R=2Z2NRvio—3

1 <<partial function>> dynamicViscosity |

<<partial package>> Interfaces.PartialMedium

<<replaceable>> |
I

, <<record>> FluidConstants /

| <<redord>> ThermoDynamicState \

i <<partial model>> BaseProperties |
I'<<partial function>> setState_pTX'\
|

REEABETL record, model,
partial function, -

MEIRY T DEISEBRER

<<constant>> ThermoStates
<<constant>> mediumName
<<constant>> singleState

5N

AN

Q~BONEE

R dOL )=
Rvior—=3

<<redeclare>>
ThemoDynamicSate -

BaseProperties—> -
setState_pTX—>--

dynamicViscosity >+

<<package>> XXX

<<constant>> ThermoStates="":
<<constant>> mediumName="::
<<constant>> singleState="-
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FEETIEH
L PR BN ENERSE
. EAMEDRER

W IE L E IS DB R
 reference state
e default state

REHZ

EE

FIOFILNME

mediumName

String

"unusablePartialMedium”

=g

ThermoStates IndependentVariables T, pT, ph, phX, pTX, dTXD WL FH
singleState Boolean trueld SYIMHENE I ICHTE L 7L
substanceNames[:] String {mediumName} R B DERS
reducedX Boolean true true’ld SEENXROM MM
fixedX Boolean false true’d 5 X=reference_X
nS Integer size(substanceNames, 1) BV
nX Integer nS BENENDERH
nXi Integer if fixedX then O Y SEENKRDERY
else if reducedX nS -1 else nS
extraPropertiesNames[:] | String fill("",0) {SINMYIE & (U VWIE)
nC Integer size(extraPropertiesNames, 1) {SINRIYIE DB 73
C_nominal[nC] Real 1.0e-6*ones(nC) NINMNYIE DEE
reference_p AbsolutePressure 101325 [Pa] ENDERE (B(E)
reference_T Temperature 298.15 [K] EEDZRE (BEEE)
reference_X[nX] MassFraction fill(1/nX, nX) BENERDERE
p_defalut AbsolutePressure 101325 [Pa] EADT T 4L B
T_default Temperature Conversions.from_degC(20) SBEDT T 7L ~E
h_default SpecificEnthalpy specifixEnthalpy_pTX(p_default, | (kT V5 ILEDT T # U NME
T_default, X_default)
X_default[nX] MassFraction reference_X BEDEDT I AIVIE




@ ThermodynamicState

MEDRATIZFHIREZ RET DD ICHBELEHNDEZRI record

VB DRI ZFHIRRE(L .

2 DDEANZFHNREZHERDIMEDEENRTRETE B

- EAp. BRET. BEdJ. kT VHILENh . ABBIXILF—udDD52D
- BEMEDORDDEEDNEAD ~IUX[NX]

MRNEYIE

<<replaceable record>>
PartialMedium.ThermodynamicState

22D record

_* 4+

wYE (—EYME) REEYIE

<<replaceable record>> <<replaceable record>>
PartialSimpleMedium.ThermodynamicState PartialMixtureMedium.ThermodynamicState
<<variable>> p: AbsolutePressure <<variable>> p: AbsolutePressure
<<variable>> T: Temperature <<variable>> T: Temperature
<<variable>> X[nX]: MassFraction

MEBEDEFEOFENLT I (CKDT, pT, ph, phX, pTX, dTX/EE & 1F/S
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3 BaseProperties

HOFHIREEE. 1 IEH.

<<replaceable partial model>>
PartialMedium.BaseProperties

<<connector>> p: InputAbsolutePressure
<<connector>> Xi[nXi]: InputMassFraction
<<connector>> h: InputSpecificEnthalpy
<<variable>> d: Density +“— @@ |
<<variable>> T: Temperature

<<variable>> X[nX]: MassFraction

<<variable>> u: SpecificlnternalEnergy

<<variable>> R: SpecificHeatCapacity

<<variable>> MM: MolarMass

<<variable>> state: ThermodynamicState

<<parameter>> prefferredMediumState: Boolean
<<parameter>> standardOrder: Boolean

<<variable>> T_degC=Modelica.Slunits.Convertion.to_degC(T)
<<variable>> p_par=Modelica.Slunits.Convertion.to_bar(p)

— h:J/:ISI‘J’S'JIJlf>

function T_degC
function p_bar
connector InputAbsolutePressure 1

TIVBELE DEFKRZEZXRT model
p:E /]

d: T

T

THR L gl

R: T XEH

MM:E)LE=

X[nX]: B DEEDH
XilnXi B I7 B D EE 7=

state: ThermodynamicState

connector InputMassFraction <
connector InputSpecificEnthalpy j

equation (X, Xi)

— XEXIOAEREIAMNERINTUL D,

&

<<replaceable model>>
PartialSimpleMedium.BaseProperties

equation (p, d, T, h, u, R, MM)

p, h, X BAREBNICIZANTIRTFICIEO>TVS

HMEFTDD ST

MEDZEEH p,d, T, h,u, R, MM [CEET B
TEOBFEIXMEMNINTU S,
FEIOABREIMIEDERICKL > TELSD,
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@ setState XXX & setSmoothState

HIL DA N ZHINREBZEHDEHSENDE NS ThermodynamicState
2 R 9 BEEN
WATTD/I AW T —IT algorithm ZEE&HRT Do
p: £/
« setState_pTX(p, T, X) T:BE
« setState_phX(p, h, X) h: LY 3ILE
. setState_psX(p, s, X) st LT ROE

« setState dTX(d, T, X) i[f;(r]g EEA®

setSmoothState(x, state_a, state_b, x_small)

2 DMIKRE state _a & state b & x+x_small DEETES HI(CD
<R, x [T EERENEDITH D



® YMEREB(ZNT)
record ThermodynamicState Z5|8& U T. 'Mi4{iE% iR 9 EIEL

dynamicViscosity(state) « specificHeatCapacityCv(state)

thermalConductivity(state) « heatCapacity_cv(state)

prandtINumber(state) « /sentropicExponent(state)

pressure(state) « /sentropicEnthalpy(o_sownstream,
refState)

temperature(state) '

density(state) « velocityOfSount(state)

« /sobaricExpansionCoefficinet(state)
« beta(state)
« /sothermalCompressibility(state)

specificEntalpy(state)
specificlnternalEnergy(state)
specificEntropy(state)

specificGibbsEnergy(state) * kappa(state)

specificHelmholtzEnergy(state) molarMass(state)
specificHeatCapacityCp(state)

heatCapacity_cp(state)



® MIEREH(EN2)

ZEDRM D =R 9 I
« density _derp_h(state)

« density _derh_p(state)

density derp_T(state)

density derT_p(state)
density _derX(state)

RRBEHN S HORER N & R I B

« specificEnthalpy_pTX(p,T,X)
specificEntropy_pTX(p,T,X)
density_pTX(p,T,X)
temperature_phX(p,h,X)
density_phX(p,h,X)
temperature_psX(p,s,X)
density_psX(p,s,X)
specificEnthalpy_psX(p,s,X)

- MHR(E. PartialMedium T(Z algorithm MEZ TN TULVLL) partial

function CTHh B,

¢ CNSOYERHAIE. AT a VHEIRWLWTH D, MEICK > TIEER
AABELENEH S ETCHEEIN TULITNEILSTEVDIFT TS

Lo
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SimpleAir, DryAirNasa D##Z&REI{(%

— | <<partial package>> Interfaces.PartialMedium |
%tm#@E:ET{I‘J‘G) o P
R—ANVT—2

<<function>> setState_pT
<<function>> setState_ph

<<function>> density_ph
<<function>> temperature_ph

ﬁ% H (E — mﬁ% E) G) <<partial package>> Interfaces .PartialPureSubstances |
[] L}

<<final constant>> reducedX=true

/\‘— z, C{ \\J q’ — :J“ <<final constant>> fixedX=true

VANRAN
<<redeclare>>
ccredeclare>> FluidConstants— Interfaces. Types.FluidConstant
FluidConstants—Interfaces.Types.FluidConstants uidrons E_m s Antertaces. fypes.Fluidtonstants
. ThemoDynamicState—> -+
ThemoDynamicState—>-++ BaseP tiess
BaseProperties— - aserroperties

setState_pTX-:- setState_pTX---

BEEKED g B
R—ZRwT=I  BESBONASAE T

<<partial package>> Interfaces.PartialSimpleIdealGasMedium <<partial package>> IdealGases.Common.SingleGasNasa
<<constant>> cp_const: SpecificHeatCapacity <<constant>> data: IdealGases.Common.DataRecord
<<constant>> cv_const = cp_const - R_gas: <<constant>> fluidConstants: Fi¥idConstants[nS]
SpecificHeatCapacity

<<constant>> R_gas: SpecificHeatCapacity AN

<<constant>> MM_const: MolarMass

<<constant>> eta_const: DynamicViscosity <<red(?cl?re>>'
<<constant>> lambda_const: ThermalConductivity dynam1cV1scos1Fy.—>~--
<<constant>> T_min: Temperature thermalConductivity—>-

<<constant>> T_max: Temperature
<<constant>> TO=reference_T: Temperature
<<constant>> fluidConstants: FluidConstants[nS]

T

S i m p I eA i r | <<package>> Air.SimpleAir | | <<package>> Air.DryAirNasa | DI’YA i r N daSsa
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7K (Z*Eulbﬁs)a):E;"JlJ
EHERHRSIVIAREN(IAPWS-1F97)

The International Association for the Properties of
Water and Steam http://www.iapws.org/relquide/IF97-Rev.pdf

KOKRERE 5 DDOMEFIC (T TERBRIT ET IV

~‘ Interfaces.PartialTwoPhaseMedium l(]i ﬁm’;g
28TE
—‘ Water .WaterIF97_base I(]—

Water.WaterIF970nePhase_ph |

Water.WaterIF97_ph |<]—1 Water.StandardWater |

Water.WaterIF97_pT I(]—{ Water.StandardWaterOnePhase ‘

ij X (2487%E)

—' Water.WaterIF97_fixedregion K
ThermodynamicState

<<record>> PartialTwoPhaseMedium.ThermodynamicState

Water.WaterIF97_R1ph I Water.WaterIF97_R2pT l

Water.WaterIF97_R2ph l Water.WaterIF97_R1pT l

Water.WaterIF97_R3ph l
Water.NaterIF97_R4ph| \
Water.WaterIF97_R5ph l
5 DOMEZHED
\ \
? YIE) N T — 2

[TIIT L

<<variable>> phase: FixedPhase

<<record>> WaterIF97_base.ThermodynamicState
<<variable>> h: SpecificEnthalpy
<<variable>> d: Density

<<variable>> T: Temperature

<<variable>> p: AbsolutePressure
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MediaExample1
StateCheckPh

package MediaExamplel

model StateCheckPh

replaceable package Medium = Modelica.Media.Water.StandardWater;

Medium.ThermodynamicState state;

Modelica.Blocks.Interfaces.Reallnput p annotation( .
Modelica.Blocks.Interfaces.Reallnput h annotation( .
Modelica.Blocks.Interfaces.RealOutput T annotation(
Modelica.Blocks.Interfaces.RealOutput x annotation(
Modelica.Blocks.Interfaces.RealOutput v annotation(
Modelica.Blocks.Interfaces.RealOutput s annotation(

equation
state = Medium.setState_ph(p,h);
T = state.T;
X = Medium.vapourQuality(state);
v = 1/state.d;
s = Medium.specificEntropy(state);

annotation( ...);
end StateCheckPh;

)
)
el )]
el )]
el )]
el )]

(1)
(2)
(3)
(4)
(5)
(6)
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duration=100
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MediaExample1
StateCheckTest1

model StateCheckTest1

replaceable package Medium = Modelica.Media.Water.StandardlWater;

Modelica.Blocks.Sources.Ramp pressurel(duration = 100, height = 0.1, offset = 101325, (1)
startTime = 0) annotation( ...);

Modelica.Blocks.Sources.Ramp enthalpyl(duration = 100, height = 3780000, offset = 20000, (2)
startTime = 0) annotation( ...);

MediaExamplel.StateCheckPh stateCheckPh1(redeclare package Medium = Medium) annotation( ... 53

Modelica.Blocks.Sources.Ramp enthalpy2(duration = 100, height = 3780000, offset = 20000, (4)
startTime = 0) annotation( ...);

Modelica.Blocks.Sources.Ramp pressure2(duration = 100, height = 0.1, offset = 5000000, (5)

startTime = 0) annotation( ...); (6)
MediaExamplel.StateCheckPh stateCheckPh2(redeclare package Medium = Medium) annotation( ...);
equation

connect(enthalpy2.y, stateCheckPh2.h) annotation( ...);

connect(pressure2.y, stateCheckPh2.p) annotation( ...);

connect(enthalpyl.y, stateCheckPh1.h) annotation( ...);

connect(pressurel.y, stateCheckPh1.p) annotation( ...);
end StateCheckTest1;

annotation( ...);
end MediaExample1;
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MediaExample1
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MediaExamle?2
StateCheckPs

package MediaExample2

model StateCheckPs
replaceable package Medium = Modelica.Media.Water.Standardlater;
Medium.ThermodynamicState state;
Modelica.Blocks.Interfaces.Reallnput p annotation( ...); (1)
Modelica.Blocks.Interfaces.Reallnput s annotation( ...); (2)
Modelica.Blocks.Interfaces.RealOutput T annotation( ...); (3)
Modelica.Blocks.Interfaces.RealOutput x annotation( ...); (4)
Modelica.Blocks.Interfaces.RealOutput v annotation( ...); (5)
Modelica.Blocks.Interfaces.RealOutput h annotation( ...); (6)

equation
state = Medium.setState_ps(p, s);

T = state.T;

X = Medium.vapourQuality(state);
v = 1 / state.d;

h = state.h;

annotation( ...);
end StateCheckPs;
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MediaExample2
StateCheckTest2

model StateCheckTest?
replaceable package Medium = Modelica.Media.Water.StandardlWlater;

MediaExample2.StateCheckPs stateCheckPs1(redeclare package Medium = Medium) annotation(

Modelica.Blocks.Sources.Ramp pressurel(duration = 100, height = 4900000,

offset = 100000, startTime = 0) annotation( ...);
Modelica.Blocks.Sources.Ramp ramp1(duration = 100, height = -4900000,
offset = 5000000, startTime = 0) annotation(

cen)s

()

(4)

MediaExample2.StateCheckPs stateCheckPs2(redeclare package Medium = Medium) annotation( ...);

Modelica.Blocks.Sources.Ramp ramp2(duration = 100, height = 0.001, (5)
offset = 7300, startTime = 0) annotation( ...);
Modelica.Blocks.Sources.Ramp ramp3(duration = 100, height = 0.1, (6)
offset = 1300, startTime = 0) annotation( ...);
equation
connect(ramp3.y, stateCheckPs1.s) annotation( ...);
connect(ramp2.y, stateCheckPs2.s) annotation( ...);
connect(rampl1.y, stateCheckPs2.p) annotation( ...);
connect(pressurel.y, stateCheckPs1.p) annotation( ...);
end StateCheckTest2;

annotation( ...);
end MediaExample2;
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ClassExamle3

=)= = S %k

— —

V=a1Lb—Y3aviER
e StateCheckPs1.p == stateCheckPs2.p

= 5000000 Pa

44444

5e+06

aaaaa

22222

e StateCheckPs1.s wm stateCheckPs2.s

1 T
=1 7300 1/K
s: kT > O
=1 1300 1/K

s StateCheckPS1.X wem stateCheckPs2.x

| x=0: AR

X: BRISDF YT 7

x=1: SH

v: LbBE

3e+06

20406

56405

...................
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mE T

N

MediaExample2

= stateCheckPh1.T vs stateCheckPh1.s === stateCheckPh2.T vs stateCheckPh2.s —— stateCheckPh1.p vs stateCheckPh1.h —— stateCheckPh2.p vs stateCheckPh2.h

m StateCheckPs1.T vs stateCheckPs1.s = stateCheckPs2.T vs stateCheckPs2.s —— stateCheckPs1.p vs stateCheckPs1.n —— stateCheckPs2.p vs stateCheckPs2.h

/ | NS —

" REI—EY o ] e
- T H | | Rz

GM/E/ \ @7}(% Mé @7}(%

...........................................

| \ bI I\Ellfs | th/’SUIJlfh

MediaExamplel, MediaExample? Df&ESR

Z/INSARYYO DOV SLTHD,
T RV

UL YF Y1 DI ERT,
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« Modelica.Media MDEMBRAEHRERIC DULTIRAN]Z,
e K (2MBHRAE) I[CDVTEBELETILEED. MEEOESRAE
ZHER LT,

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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€ OpenCAE

Copyright © 2017-2017 The Open CAE Society of Japan

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

http://creativecommons.org/licenses/by-nc/4.0/
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