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Modelica.Fluid SrJsSY
Modelica.Fluid O VR—XRXRV k<
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UsersGuide
Examples
System
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ada.
BDUDILE
v Vessels
Q ClosedVolume
H OpenTank

I BaseClasses
At v

v Pipes
fm StaticPipe
» @8 DynamicPipe

(3 BaseClasses
RITEE

v Machines
SweptVolume
Pump
ControlledPump

PrescribedPump

IR

BaseClasses

v

v

e, ENHEE
L E DRER

v E] Sources

FixedBoundary
Boundary_pT
Boundary_ph
MassFlowSource_T

MassFlowSource_h

Y000

BaseClasses

NILD

v Valves
DEB Valvelncompressible
>Di<5 ValveVaporizing
DDEB ValveCompressible

ValveLinear

ValveDiscrete

% %

BaseClasses

NI,
YT 1 X,
WFLE

v Fittings
v Bends
<+ CurvedBend
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v GenericResistan

oDl VolumeFlowRz

Z
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v
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Examples
HIfEE=E L CT. Modelica.FluidS1rJS U NDEARNBIZE 1Y,

FluidExample1 FluidPort

« WaterMix1 &5 & mKZEED

- TraceSubstanceMix1 EXEE DRI DI KZEET D
« GasMix1 XSV HREER[ERESD

FluidExample2 volume :Eﬁ'-‘lb

* HotRoom1 FRED ATz VWERZE BNV ZERICANE R D
- HotRoom?2 “BE’@EZDK%*U?%

- WaterVolume1 BN m/KEBRGE ANE RS

» WaterVolume2 s ADODENIEXZERT D
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Examples

FlowExample3 flow €5 Jb
- StaticPipeTest1 flow €)L& volume EFIVEBRET B
. StaticPlpeTest2 flow EFIILEEE DL

FluidExample4 DynamicPipe
- WaterExchange1~4 T/KDA > 7z/ 1 T(CBZZERLUIAD

FluidExample5 VesselPortsData
- WaterTank /KDOADTEI VDICHBFETTAD

FluidExample6 HeatTransfer €5 JU
- WaterHeating /{1 7Z ML THY VY OADKZERH D

Modelica.Fluid.Examples.IncompressibleFluidNetwork
o« FFEWBEREDRY D —DFEFIV
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FluidExample”
FluidPort: TRITFUAETILOIRT S

v tX| Fluid
> o UsersGuide
» | Examples

g FluidPort_Db
V ae Vessels F|UIdPOI’t_a

o ClosedVolume

H OpenTank
v = | BaseClasses

> PartialLumpedVessel
> HeatTransfer

(i1 VesselPortsData
W vesselFuidports_a
W vesselFuidPorts b

> se Pipes

> |se Machines
> a8 Valves

> .o Fittings

» | = Sources /

» <2 Sensors V@SSQ'F'LHdPOI’tS_b F|UIdPOI’tS_b

v 4| Interfaces
o[BIl Fuidport
@ FuidPort a
(O Fuidport_b
FluidPorts_a
& FuidPorts_b
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FluidPort
(1) FluidPort DIRZEI(R & B E R HhE(FRIC 1]

__________________________

: <<replaceable package>> !

P ®
I uidPort_a
<<connector>> FluidPort ------ Medium: PartialMedium ____ ! I |
<<variable>> p: Media.AbsoluePressure <t—— [ -
<<flow variable>> m_flow: Media.MassFlowRate <]—| I FluidPort_b |O
<<stream variable>> h_outflow: Medium.SpecificEnthalpy ﬂ --------------------------
<<stream variable>> Xi_outflow[Medium.nXi]: Medium.MassFraction : { FluidPorts_a | .
<<stream variable>> C_outflow[Medium.nC]: Medium.ExtraProperty ﬂ : . %ename
|
<] : FluidPorts b | g
|
|
1
|

Emgi T 4| VesselFluidPorts_a |...

g\& : } VesselFluidPorts_b | 000

. P e A .
p: EE7] NI = ILV(ERFNDIC U TEBDFIuidPort

flowZE NREF>IcEOELTERT B,

« m_flow: BERE

streamZ
e h_outflow: EbkT >S5 ILE

e Xi outflow: BNOMIEOEENZH
« C_outflow: NIIRNNMIE (BUIVIE)DEE
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FluidPort
(2) FuidBERENME

m = m_flow (&. FluidPort/is -

AVR—Y ~RBICANSATAE
= -

m>0
(3) FluidPortM#Ef(Cc XD HIEEL

RDESICNRTTEERURLESZEERX D,

TNIRIEOTEHLE DR ZEIRET B,
E p; = pipei.port_x.p
—:} . . .
vipe1 m;= pipei.port_x.m_Tflow
! houtﬂowi = pipei. port_x.h_outflow

—

pipe2

xX=aorb
i=1273
HiEX

connect(pipel.port_b, pipe3.port_a);
connect(pipe2.port_b, pipe3.port_a);

2017/12/07 F—TFYCAEV VIRI D LEER 8



FluidPort

BEXOARBIEFISES, pipe3
pipe1 ( P3
b1 h; = inStream (houtflow3)
hy = houtflow1 L Mz > 0
=0 — =Y 7.
pipe2 B P1 = D2 = P3
P2 .
hy = houtflowz — flowZE
my, <0

[

streamZE& houtfiows Xloutfrows Coutflow

/

houtflowl- m; <0

Zj-‘/—'i maX(_mj, 0) ¢ houtflow ,

inS tream(houtﬂowi) = : /
\ Zj;ti max(_mj' 0)

RARBOEHNEEZSHE IS EI LT ARL—5

F—TYUCAED VIRIDLEER

i, > 0
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FluidPort

(4) AVR—3Y FREPTD stream EHDOT®L

port_h_outflow : (kTS )LE
port_x.Xi_outfow : EEIF

dAVIR—XRV -
NEFCETRE L
THEEFOER L

port_a.C_outflow : (IIBMEREE (WIWIER w93

E)
A. JVR—XXVEFABICEEYPIXRILF-—ZEZXLVES
3R port_a MHHTITKE(E
—> port_b M5 ADCEFCE.
StaticPipe DY —X1—K KDL port_ b M5HTIT< Bl
equation port_a MH5 ADTCTERE. ..
é-; port_a.m_flow + port_b.m_flow; K//

port_a.Xi_outflow = inStream(port_b.Xi_outflow);
port_b.Xi_outflow = inStream(port_a.Xi_outflow);
port_a.C_outflow = inStream(port_b.C_outflow);
port_b.C_outflow = inStream(port_a.C_outflow);

port_b.h_outflow
port_a.h_outflow

end StaticPipe;

_______________________

_______________________

T3 ILEZ
I RO SEE
zEZRI Do

2017/12/07 F—TFYCAEV VIRI D LEER 10



FluidPort

B. IV R—XVFANSBICEEPXIXRILF-EEXDIEE
REFERNOBRIBEEIXIDLDICEKRIND,

TV IVEBRIE = m; - actualStream(hoyefrow;) [W]

streamZ#

inStream | h ), m; >0
actualStream(Royt fiow;) = ( outf lowl) ‘

I houtflowl- m<0

RNOEEF(CEKEFEU CERICHRALITIZHDEEZEIHEHIT S
EIVkTARL—5

22 https://www.modelica.org/documents/ModelicaSpec32Revision1.pdf p.229-p.233
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FluidPort
PartialLumpedVesselMY —X 1— K KOk

ports[i].h_outflow medium.h; = \J/__R—*\J FWEB?{%ﬁﬁb\5E+%

ports[i].Xi_outflow = medium.Xi;

ports[i].C_outflow C; LIeREROEZRET D,

ports_H_flow[i] = ports[i].m_flow * actualStream(ports[i].h_outflow) M
"Enthalpy flow";

ports_E_flow[i] = ports[i].m_flow*(0.5*portVelocities[i]*portVelocities[i]

+ system.g*portsData_height[i])

"Flow of kinetic and potential energy";

ports_mXi_flow[i,:] = ports[i].m_flow * actualStream(ports[i].Xi_outflow)
"Component mass flow";

ports_mC_flow[i,:] = ports[i].m_flow * actualStream(ports[i].C_outflow)

"Trace substance mass flow";

|

ITXRIVF—. BRPDOEE. (NINIELEDREFANOBREDEE
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WaterMix’I
25 & mKaE RS

FdePort @%ﬁﬁ%ﬁﬁb\&bﬁo pipel (CEF. pipe2 ()
TUL\D, CN%Z pipe3 TEEENDESIEFILEZED,

SEFE 370K
(9) (96.85°C)

massFlow

( 2 ) hotWater

L " (4)
f >
duration=10 >>
pipe1
coldWater
(3) 5
> (5)
’»S -%
pipe2
saE 280 K (6.85°C)
BERE 0.2 kg/s

2017/12/07 F—TFYCAEV VIRI D LEER
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defaults i
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7777

temperature

(7)

ambient
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WaterMi

® J71)b >Modehca972¥ﬁiﬁ1’|§ﬁi_€“ package 75:1’|55o

». OMEdit - #7#&%Modelic

B3R BA T
ISRT A T
BAIDIIAG I

[ Partial
[] Encapsulated
[ State

X1

aJSAER

I | [ o3
JTYE 74 IMARTE

Fetl

%A FluidExample

DS R - 547 Package

JHAWF) REE Fa-(v) Y:ab-v3

FeH8Ba

I & X

(& C] ModelicaServices

® [:\ Complex

@ P7%] Modelica /@
= IuidExampIe1

@ m WaterMix1 &

@51 TSV TSIHTD FluidExample1Z2HG2O U wHO LT

[ModelicaD S X EFRIER | & &

J5ALERL

». OMEdit - ##&EModelica

e [WaterMixt] |
DA BAT: Mode| -
IR AV [ ] R
BATBISAGF VY FluidExample | F59%..
[ Partial
[] Encapsulated
[[] State

2017/12/07

ZH1: WaterMix1

DS X 547 Model

O« model {3,

I A T 30> X: FluidExample
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WaterMix1

GWaterMix1NDI 1 FPISLE2I—IC. DRSS RICRI IV
NR—XVE ()~ ZrSvIr7YRROY T3,

». OMEdit - OpenModelica Connection Editor = O X
JPAUF)  REE €a-(V) YIab-vay(s) FMIM) IZAR-ME FY O Gt Y-JlM AT (H)

TeBA

A INISoY

Eﬁg '.L ‘!u'.L ‘\\ ..'III "'f]? III = I!"' (!;:” é”” ® b

. »

g X luidExample 1*

[Filter Classes

A

Water Mix* a8

0 | zs2amit

| FluidExample 1 Water Mix | FIuidExampIe'| & ‘

473

= % Fluid

o UsersGuide

[E Examples

(9)

‘\\ 59:1/77fcf€54LAl:?:1'_' (1)

System
Vessels
S Pipes

@ StaticPipe

massFlow

b

(2)

holYater

»
»

sysam
!
yere s

(4)

B DynamicPipe
@ BaseClasses
Machines
Valves
Fittings
S [3 Sources
. FixedBoundary
. Boundary_pT

. Boundary_ph
@ MassFlowSource_T

@ MassFlowSource_h

(3).

S

rpal

—

plpat

(8) (7)

amblert

—

Lamparatire

(5)
=

DboZ

d_

v(l<

>

A

v

L oce Arrns B0k @ Debuesin
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WaterMix1
BEIS3IIVHh—XRVEFDRFIEDIS R

HI DS
(1)system: Fluid.System
(2)hotWater: Fluid.Sources.MassFlowSource T
(3)coldWater: Fluid.Sources.MassFlowSource T
(4)pipe: Fluid.Pipes.StaticPipe
(5)pipe2: Fluid.Pipes.StaticPipe
(6)pipe3: Fluid.Plpes.StaticPipe
(7)ambient: Fluid.Sources.FixedBoundary

(8)temperature: Fluid.Sensors. TemperatureTwoPort
(9)massFlow:  Block.Sources.Ramp

AVR—XXVERFOYTIBIESICRNZ S r7O5 TRAEIZEDITS,

+. OMEdit - Enter Component Name ? 1> /_J'e— :"Z > |\ E E
Please choose a meanineful name for this component, to improve the readability of simulation results. 9 IJ WY 9 L/ t [E’P@E]
2ET [systeml ] E E?R L/ t :E % _H\-ll] E
O 2ovtz-amRmlb Fet) TEHCETD,
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WaterMix1

@AVRN—XXIVEERIVYIOUTINSA—F]ZFIRUTHEET B,

(1) Fluid.System :eym mEZFLEFTILTE (1) system
77| IATEEE I D, e FTIAILDIEFE
(2)(3) Fluid.Sources.MassFlowSources_ T =%E L0

hotWater

otWater in FluidExample1.WaterMix

- »
2o g mEEREZRET D,

R VIS »

i hotiater
D32

2 Modelica Fluid Sources MassFlowSource T
54 b: Ideal flow source that produces a prescribed mass flow with prescribed temperature, mass fraction and trace substances ! h O t W a t e r
Parameters,

/l

use_m flow, Get the mass flow rate from the input connector
use Tin

T Get the temperature from the input connector .

e S — e Use m f | oW In E 9’— TwW { ] § 5
use C.in O Get the trace substances from the input connector o]
m_flow mass flow rate going out of the fluid port - - -
T (370 ixed value of temperature -
c ixed values of trace substances
nPorts [1 lumber of ports

' | e nPorts =1

coldWater in FluidExample1.WaterMix

2 (3) coldWater

Ju=Rub

+ m_flow = 0.2 [kg/s]

2 Modelica Fluid Sources MassFlowSource T

T4 Ideal flow source that produces a prescribed mass flow with prescribed temperature, mass fraction and trace substances
« T=280TK
use_m flow_in (] Get the mass flow rate from the input connector

use_T_in ] Get the temperature from the input connector

use_X_in O Get the composition from the input connector

use Gin et the trace substances from the input connector o n O r S —
m flow ixed mass flow rate going out of the fluid port

T ixed value of temperature

X value of

G i ium Fixed values of trace substances
nPorts lumber of ports

Fetl

2017/12/07 F—TFYCAEV VIRI D LEER 17



WaterMix1

(4)(5)(6) Fluid.Pipes.StaticPipe

1 in FluidExample1.Water

1$52—4

General  Assumptions  nitialization  Modifiers
-k

BT pipel

D32

12 Modelica Fluid Pipes StaticPipe

Parameters

isGircular

Geometry

J# b Basic pipe flow model without storage of mass or enerey

= true if cross sectional area is circular

>

nParallel
length

diameter

Number of identical parallel pipes
m Length
m Diameter of circular pipe

m2 Inner cross section area

perimeter i * diameter

* leng

| m Inner perimeter

roughness

| m Average height of surface asperities (default: smooth steel pipe)

Static head

height_ab [0

m Height(port b) - Height(port_a)

Fetl

ipe3 in FluidExample1. Wate

115445

General  Assumptions nitialization  Modifiers.
dt=ub

Bl piped

D32

42 Modelica Fluid Pipes StaticPipe

Parameters

342 b: Basic pipe flow model without storage of mass or energy

isGircular | true | = true if cross sectional area is circular

* leng

Number of identical parallel pipes

m Length

m Diameter of circular pipe

m2 Iner cross section area

Geometry

nParallel _[1

length 1

diameter 001414

crosshrea [ITodel1oa 0 1 Glameter * Glameter 7
perimeter [l i * diameter

| m Inner perimeter

roughness [25e-5

| m Average height of surface asperities (default: smooth steel pipe)

Static head

height_ab [0

m Height(port b) - Height(port_a)

2017/12/07

L7,

Feol

F—TFYCAED VIRTI D L

ERICEBEPYIRILF—
EEZXTWRTT
RETEARERTET D,

(4) pipel, (5) pipe2

th =1 [m]

e diameter = 0.01 [m]

(6) pipe3

th =1 [m]

e diameter = 0.01414 [m]

K(ZEpipel Epipe2H Spipe3|FtLiA
T DT, pipel Epipe2DETEBEOFM
HHKZ pipe3DKIEHEICEDKLDIC
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WaterMix1

(7) Fluid.Sources.FixedBoundary

— . ENFEEEE
. REFRETIVSILE—
ERET S

(7) ambient
e nPorts =1
« p=101325 [Pa]

(8) Fluid.Sensors.TemperatureTwoPort

e T ;.|I|1 R_E J U
T
i
=
TR
e
o

%

temperature

(8) temperature
« TIFIVMEERTE
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WaterMix1

(9) Blocks.Sources.Ramp

+ OMEdit - JVil—RY~{5%~% - massFlow in FluidExampleT.... ? X

D32

APP S

R

28 massFlow

Parameters

height 195

duration
ot
startTim I:l

A Modelica Blocks Sources Ramp
Ak Generate ramp signal

Height of ramps
Duration of ramp (= 0.0 eives a Step)
Offset of output sienal

Qutput = offset for time < startTime

Fetl

massFlow NS Y T (C AL

/_ - JBIEFR

duration=10

(9) massFlow

* height =1.95

e duration =10 [s]
« offset =0.05

e startTime =0 [s]

BEREEAIDKODESERE

0.05 kg/s M5 2.00 kg/s FTEALIE D,

2017/12/07

z. 10f@ET A

height
offset

duration

»

startTime

F—TYUCAED VIRIDLEER 20



WaterMix1

@:l \J/__R_*\/ FE%I‘E@%O system
aormul

massFlow

"

duration=10

B LI UVKDIC
HOVYDOUTC[ERER] =

~ OMEdit - JRTY3VEER E]:R g_ 5 o

ARV ERL

Specify the indexes below to connect to the parts of the connectors.

cccccc 1 hotWater . ports.

pipel . porta ) V\
Rt

hotWater. coldWater. ambient(d XD S fluidPortMEEF(C/ED T
WNB. BEHEIFICRRINDISr7O0T [1] NEFBHOER)EES,
fluidPort MEEFIDER1E (CXT U T1ARDESFIR/IZ (T7& DL,
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WaterMix1

® FluidExample1 DT F X RE 1 —(CYIDHBEXTI—RERET B,
T
AFDEDERET B0 zomarae—HIL/Sw T — I & LTMedium

k FluidExampleT | ° .\ e =
pa;msgit Nodelica Hedia: EVSHBHIOYENRY T I EEFI B
AT IVR—XVRTCEBEET D,

model WaterMix1

replaceable package Medium = Media.lWater. StandardWater

inner Modelica.Fluid.System system annotation( . ,//// (1)

Modelica.Fluid.Sources.MassFlowSource_T hotWater(redeclare package Medium = Medium, (2)
T =370, m_flow = 0.2, nPorts = 1, use_m_flow_in = true) notation( ...);

Modelica.Fluid.Sources.MassFlowSource_T coldWater(redeclare package Medium = Medium, (3)
T =280, m_flow = 0.2, nPorts = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipel(redeclare package Medium = Medium, (4)
diameter = 0.01, length = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe2(redeclare package Medium = Medium, (5)
diameter = 0.01, length = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe3(redeclare package Medium = Medium, (6)

diameter = 0.01414, length = 1) annotation( ...);

Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium, (7)
nPorts = 1) annotation( ...);

Modelica.Fluid.Sensors.TemperatureTwoPort temperature(redeclare package Medium = Medium) (8)
annotation( ...);

Modelica.Blocks.Sources.Ramp massFlow(duration = 10, height = 1.95, offset = 0.05, (9)
startTime = 0) annotation( ...);
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WaterMix1

equation
connect(massFlow.y, hotWater.m_flow_in) annotation( ...);
connect(coldWater.ports[1], pipe2.port_a) annotation( ...);
connect(hotWater.ports[1], pipel.port_a) annotation( ...);
connect(pipe2.port_b, pipe3.port_a) annotation( ...);
connect(pipel.port_b, pipe3.port_a) annotation( ...);
connect(temperature.port_b, ambient.ports[1]) annotation( ...);
connect(temperature.port_a, pipe3.port_b) annotation( ...);

end WaterMix1;

annotation( ...);
end FluidExamplel;

DIR=FI B @ oL

TPAME) o, Ea-(V) YIab-YEUS) FMIM) IZAR-ME) FIY (D) Gt Y- ALT(H)

. . \ ) —
®WaterMix1&45 + wlEle meee \oHOTH <= B-[Y2E »»
SAINISY 8 X EH  FlidFvamnlal m B8 SilaterMix 1 s I — | Sustam M |
WOUWHLTTPD e {ane 0 L
— N — AT 1 Check of FluidExamplel.WaterMix1 completed successfully.
T ’r ((__ L/ N @E] OpenModelica Class FluidExamplel.WaterMix1 has 211 equation(s) and 211 variable(s).

—w " “ - 0 ModelicaReference 75 of these are trivial equation(s). -
@ [ :E j ) IJ a I J D ] /j \ (&] D ModelicaServices
ediu

S 1\ [l comple sl sz Al R\
FYEDIYIT Do g FRADHE THOBHA—B -

SFEWVFIEFEDE [MEEER
HANARTINDS, E

H Z3r NFOrTS = T, P = TOT3Z5) ~annotatIon( [ )]
Modelica.Fluid.Sensors.TemperatureTwoPort temperature(redeclare package M

2017/12/07 F—TFYCAEV VIRI D LEER 23




WaterMix1

O>=a1L—Yy3arv>y=ab—yarvotyvkrPvS
{ OMEdit - Y32 ~Y3Y0ty7y7 - FluidExamplel.WaterMix1 : ° E:E y.ll:lA H% ?(” O [ sec ]
‘/:h:L L— ‘/3‘/0)12) |.~7\y7’ - -..\Exarn\ple1 WaterMix1 o l)'ﬁ\g T H% ?(” 1 O [ sec ]
@;;ﬁ@ﬁ:?] VRAL=aI38 PhAIENEYRAL-ay — o E _|_% @ 5!;-& 5 O O

Ranseszl | [0 | ecs - — - ~ “ w
serwzt | [0 | Becs ‘J: a1 |./_ y = Jb\}ﬁ]:j] § *L(g:\
oms L L. CDEEHRRIN
O rI& oot C DEENFKRT Do
[] Interactive Simulation OMEdit - FluidExample1.WaterMix1 ¥31b-Y3ay 7
Simulate with steps FluidExample | WaterMix 1(03/31 L -3 %8 7.
100% YR1L-VaESUEL

Simulation server port: | |

= B

& C:/Users/amane/AppData/Local/Temp/OpenModelica/ OMEdit/FluidExample1. WaterMix 1/
FluidExample1.WaterMix1.exe -port=65306 -logFormat=xmltcp -
#,f dassl| v u override=startTime=0,stopTime=10,stepSize=0.02,tolerance=1e-6,solver=dassl,outputFormat=mat,variableFilter=." -
r=FluidExample1.WaterMix1_res.mat -w -lv=LOG_STATS
HEIE: | 1e-6 l The initialization finished successfully without homotopy method.
[ ### STATISTICS #&##
FIETL v The simulation finished successfully.
DASSL/IDA Options
JIBEL: £

ave experiment annotation ingide model

ave _OpenModelica_simulationFlags annotation inside model

-k

k I I Fer)l

CNEFTYVIITBEABRENRETIVARIREIND,
=2 —krEFIVOITBRBRE[OKINIVYTCI=ZaL—Tavym
25_ I\jgo
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WaterMix1
1b—yavEROTOv <&
OFRETOVEODTVYRIEERT D,

11

>

OMEdit - OpenModelica Connection Editor

IR REE Ea-(V) Y-y FMIM) IJAR-ME) FHT (D) Git Y-JUD  ALT(H)
( ¥ . csv | &,
FeBEB 98/|XIPL-Ed & %
SATNIZHY g x X Plot: 1 (%] £ o g X
[Filter Classes | @ Auto Scale | Fitin View  Save = Print | Grid | Detailed Grid Mo Grid [JLlogX [JlogY = Setup ||Filter Varisbles
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WaterMix1
J0Owv 938

p:p? * pipel.port_a.m_flow
pIp « pipe2.port_a.m_flow
* pipe3.port_a.m_flow

- pipe2

time (s)
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TraceSubstanceMix’I

BREEDELSI/KEELT

extraProperties (ﬁ?JIZIEl’JfF%'é)&: L CTiEZE(chlorine) & E& L
FluidPort CEEENKEBEEEDKEGRIE D,

(1)

ERERAOKNERBREE. 10WHET t
0.05 kg/s M5 2.00 kg/s TTELSTE B, st
(8) ot
\ massFlow (2) 5}%}:5 @ @@1
solution1
f>—.'®' s
duration=10 >' _ S N
pipe1
(3I)t /l:éTerF 0.05 Y . E
%5}% E 1,E\|J : ( 5 ) pipe3 traceSubstance
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EERE oy
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TraceSubstanceMix1
@temperature #6550V v O U TlHIFR]ZZFRL THIBRL. RO DI(C

Fluid.Sensors.TraceSubstancesTwoPort
RSO PYRROVIUTERI D,

% IR
/5 o

temperature T

massFlow
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duration=10
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TraceSubstanceMix1
@DI—R=ERET D, BEDETE extraPropertiesMEXE

model TraceSubstanceMix1

/

replaceable package Medium = Media.Water.StandardWater (extraPropertiesNames={"chlorine"},

C_nominal={0.005});

inner Modelica.Fluid« em system annotation( ...); @)
Modelica.Fluid.S .MassFlowSource_T solution1(redeclare package Medium = Medium, (2)
C = {0.001},°T =293.15, nPorts = 1, use_m_flow_in = true) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T solution2(redeclare package Medium = Medium, (3)
C = {0.05},”T = 293.15, m_flow = 0.2, nPorts = 1) annotation( ...);
Modelica.Fluid.Pipes.StaticPipe pipel(redeclare package Medium = Medium, (4)

diameter = 0.01, length = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe2(redeclare package Medium = Medium, (5)
diameter = 0.01, length = 1) annotation( ...);
Modelica.Fluid.Pipes.StaticPipe pipe3(redeclare package Medium = Medium, (6)

diameter = 0.01414, length = 1) annotation( ...); (7)
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium, nPorts = 1)
annotation( ...);

Modelica.Blocks.Sources.Ramp massFlow(duration = 10, height = 1.95, offset = 0.05, (8)
startTime = 0) annotation( ...);
Modelica.Fluid.Sensors.TraceSubstancesTwoPort traceSubstance( (9)

redeclare package Medium = Medium, substanceName = "chlorine") annotation( ...);

RET VY TRNII SYEDEE
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TraceSubstanceMix1

equation

connect(solutionl.ports[1], pipel.port_a) annotation( ...);
connect(massFlow.y, solution1.m_flow_in) annotation( ...);
connect(traceSubstance.port_a, pipe3.port_b) annotation( ...);
connect(ambient.ports[1], traceSubstance.port_b) annotation( ...);
connect(solution2.ports[1], pipe2.port_a) annotation( ...);
connect(pipe2.port_b, pipe3.port_a) annotation( ...);
connect(pipel.port_b, pipe3.port_a) annotation( ...);

end TraceSubstanceMix1;

~. OMEdit - OpenModelica Connection Editor @{%r— g_ %
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TraceSubstanceMix1 =1L —-vavge

0w 938
« pipel.port_a.m_flow
« pipe2.port_a.m_flow
* pipe3.port_a.m_flow

E73

pipeT AH  pipel.port_a.p
« pipe2.port_a.p
pipe2 A1 « pipe3.port_a.p
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T solutions . lution1.C[1]
SRR 2 >oation”.
£S5 traceSubstante solution2.C[1]
/(;);%fﬁt\/#) * traceSubstance.C
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time (s) ‘OII
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GasMix1
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GasMix1
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GasMix1

1. A9 VHAEZERKDREEYWE=ERT MyGas Z{ED

@™ Modelica.Media.ldealGases.MixtureGases.CombustionAir%
80U wvwD U TEEZRET. MyGas&E L\SRBIT/IX
FluidExample1 (COE—9 3,

. OMEdit - 2 Modelica.Media.ldealGases.Mixture... 7 X ° %‘ﬁ]‘] MyGas

iy Gas « /X FluidExample

JA: | FluidExample1 | FEX..

FlAz)l
@ MyGasMH X I—TNDEEZEART S8 (C FluidExample1 MER
FDOBIRD K S import XEMFIMZR B
FluidExample1l DERIIDERD

kage FluidExampleT
P e

import Modelica.Media.IdealGases.Common;

model WaterMix1
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GasMix1

@ MyGas ZXDEKDIIREL T, X VHREETDEEG T X &
:IsEjd:j((_ %jéo

MyGas (X5 VR EEBRDBEERIE)

package MyGas "Nitrogen and Air"
extends Common.MixtureGasNasa(mediumName = "MyGas",
data = {Common.SingleGasesData.CH4, Common.SingleGasesData.N2, Common.SingleGasesData.02},
fluidConstants = {Common.FluidData.CH4, Common.FluidData.N2, Common.FluidData.02},

substanceNames = {"Methane"”, "Nitrogen", "Oxygen"},
reference X = {0.5, 0.4, 0.1});

annotation( ...);
end MyGas; K\\

MM1.0(CEBLDICT Do
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GasMix1

2. BERRCLIVYDELE

Fluid.Sensors.MassFractionsTwoPort (B2t Y)(E/\ TN
HBDT. FluidExample1(COAE— L T MassFractionsTwoPort1
Z={ERR L. B1IEL CTHEAT 3,

model MassFractionsTwoPort1 "Ideal two port sensor for mass fraction"
extends Modelica.Fluid.Sensors.Base(Classes.PartialFlowSensor;
extends Modelica.Icons.RotationalSensor;
Modelica.Blocks.Interfaces.RealOutput Xi "Mass fraction in port medium"
annotation( ...);
parameter String substanceName = "water" "Name of mass fraction”;
protected
parameter Integer ind(fixed = false) "Index of species in vector of independent
mass fractions"; - . — |47
initial algorithn Medium.nC Z Medium.nX ([C{E21E T B,
ind := -1;
for 1 in 1:Medium.nX loop
if Modelica.Utilities.Strings.isEqual(Medium.substanceNames[i], substanceName)
then
ind := 1;
end if;

LU B
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GasMix1

3. 92T LEFIVOIER
@ WaterMix&ZEE L T. GasMix1EVWSZEINEFILEVED,

@ temperature ZHIBRL. X1 DI(C (1) e
MassFractionTwoPort1 ZEE L T I D, \/Zl

(8) massFlon
(2) Methane
S (4)
duration=10 (9

( 5) pipe3 massFraction

pipe?

® Methane& Airlc U RX— LT B,
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GasMix1

@ GasMix1H 11— RERET S,
ZRANE. DN BREBERICITICHEDIKLDICETET Do

X VEIE. B MXAXI VEIFTELDKLDICEHET D,

model GasMix1
replaceable package/Medium = MyGas;

inner Modelica.Fluid.System system annotation( ...); (1)

Modelica.Fluid.Sources.MassFlowSource_T Methane(redeclare package Medium = Medium, (2)
T = 293.15, X/= {1.0, 0.0, 0.0}, nPorts = 1, use_m_flow_in = true) annotation( ...);

Modelica.Fluid/Sources.MassFlowSource_T Air(redeclare package Medium = Medium, (3)
X = {0.0, 0.8, 0.2}, T = 293.15, m_flow = 2.0e-4, nPorts = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipel(redeclare package Medium = Medium, (4)
diameter = 0.01, length = 1) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe2(redeclare package Medium = Medium, (5)
diameter = 0.01, length = 1) annotation( ...);
Modelica.Fluid.Pipes.StaticPipe pipe3(redeclare package Medium = Medium, (6)

diameter = 0.01414, length = 1) annotation( ...); (7)
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium, nPorts = 1)

annotation( ...);
Modelica.Blocks.Sources.Ramp massFlow(duration = 10, height = 1.95e-3, offset = 5.0e-5, (8)

startTime = 0) annotation( ...);
FluidExample3.MassFractionsTwoPort1 massFraction(redeclare package Medium = Medium, (9)
substanceName = Medium.substanceNames[1]) annotation( ...);
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GasMix1

equation
connect(Air.ports[1], pipe2.port_a) annotation( ...);
connect(massFraction.port_b, ambient.ports[1]) annotation( ...);
connect(massFraction.port_a, pipe3.port_b) annotation( ...);
connect(Methane.ports[1], pipel.port_a) annotation( ...);
connect(massFlow.y, Methane.m_flow_in) annotation( ...);
connect(pipe2.port_b, pipe3.port_a) annotation( ...);
connect(pipel.port_b, pipe3.port_a) annotation( ...);

end GasMix1;

». OMEdit - OpenModelica Connection Editor X
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GasMix1

X VOREMERDEXI VOEENENEKXRT B!
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FluidExample?2

—

volume €7 )b

ITXRIVF—REAEEEEREIE T XRILF—FREFI.
EEL. ABBICRAZEEXSETIL BEREFINZEEKT S,

Medium: PartialMedium :
<<partial model>> "~~~ """~ ""—T-77-7-
PartialLumpedVolume f FdePort HeatPort M5 M

ITXRILF—BRIE
/ BEERREZETEIT D,

, HeatTransfer: IdealHeatTransfer :

<<partial model>> ‘|; --------------------
PartialLumpedVessel VesselFluidPorts_b 000

T

HeatPort_a .
<<model>> <<model>> ﬁ:% (CHLD
ClosedVolume OpenTank e T *“}:\_:_ % E+%:§_ 3
[=] o
%name o,

FEIREBBRZERET B
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volume &)L

PartialLumpedVolume volu

3 <<replaceable pack

<<partial model>> PartiallumpedVolume ----==-----—-—==-°

meE®FILOR—XEFI

age>> |

1 Medium: PartialMedium !

______

<<parameter>> energyDynamics —
<<parameter>> massDynamics

<<final parameter>> substanceDynamics
<<final parameter>> traceDynamics
<<parameter>> p_start

<<parameter>> use_T_start As//
<<parameter>> T_start
<<parameter>> h_start
<<parameter>> X_start[Medium.nX]
<<parameter>> C_start[Medium.nC]

<<protected parameter>> initialize_p: Boolei:////////

<<variable>> medium: Medium.BaseProperties

<<variable>> U: Energy
<<variable>> m: Mass
<<variable>> mXi[Medium.nXi]: Mass D B

<<variable>> mC[Medium.nC]: Mass
<<variable>> C[Medium.nC]: Medium.ExtraProperty

<<input variable>> fluidVolume: Volume «—— |
<<variable>> mb_flow: MassFlowRate

<<variable>> mbXi_flow[Medium.nXi]: MassFlowRate
<<variable>> mbC_flow[Medium.nC]: ExternalPropertyFlowRate
<<variable>> Hb_flow: EnthalpyFlowRate

<<variable>> Qb_flow: HeatFlowRate

<<variable>> Wb_flow: Power

EHR/IEER
VHARGZERET D
INSX—5
medium: BaseProperties®7JU
BN DIAEE

U: ITXRILF—

m: B=

mC: WIVYPEDES

fluidVolume: ANZEHDOBE

UEAFTDETIVTHERNZERI B
TS IILEBRIE. EEBRIE

equation

- =N =)=
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volume €5 )b energyDynamics A
PartialLumpedVolume NABET(1) massDynamics/d & 0

equation
assert(not (energy
massDynamics==Dynami
"Bad combin

fluidVolume is fixed.

// Total quantitie
m = fluidVolume*me
mXi = m*medium.Xi;
U = m*medium.u;

mC = m*C;

// Energy and mass
if energyDynamics

0 = Hb_flow + Qb_

else
der(U) = Hb_flow
end if;

if massDynamics ==
0 = mb_flow;
else

der(m) = mb_flow;

end if;

EXE CHIEIVOHIHISRG
Dynamics<>Dynamics.SteadyState and EE’J Dgiéo

cs.SteadyState) or Medium.singleState,
ation of dynamics options and Medium not conserving mass 1if
"))
m = fluidVolume - p BiIsHNOETE=
Zium 4 mX; = mX; RaEOEEE
o U=mu 2REBPIXRILE—
mC =mC WIVIBEOEEE
ITRILF—REFN
balances N
== Dynamics.SteadyState then _
flow + Wb_flow; 0= Hbsow + Qbriow + Whriow
au IEEHR
+ Qb_flow + Wb_flow; E - Hbflow + Qbflow + belo

Dynamics.SteadyState then EE‘%E:—&

0 =mbron &
dm

¢ = Mbriow JEEEE "



volume €5JU
PartialLumpedVolume MHEX(2)

if substanceDynamics == Dynamics.SteadyState then

zeros(Medium.nXi) = mbXi_flow; ﬁEﬁ%Hd)HEﬁﬁﬂ

else
der(mXi) = mbXi_flow; 0= minﬂOW o
end if; d mXi R
if traceDynamics == Dynamics.SteadyState then dt mb&row IR
zeros(Medium.nC) = mbC_flow;
else —_
der (mC_scaled) = mbC_flow./Medium.C_nominal: IEFR{E U TEGUNVIEDOES{RET
end if;
mC = mC_scaled.*Medium.C_nominal; 0= mbcflow EH
d MCcqieq mbCﬂOW
= ; JERER
dt Medium. C,ominai
I8 OREEIERR{b

mC = mCq 4104 - Medium. Cominai
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volume €5 JU
PartialLumpedVolume M#JEA{E(1) (—EBOX Y AXEHBLTVWET)

initial equation
// initialization of balances
if energyDynamics == Dynamics.FixedInitial then
[* e %/
if Medium.ThermoStates == IndependentVariables.ph or
Medium.ThermoStates == IndependentVariables.phX then
medium.h = h_start;

else h=nh orT =T
medium.T = T_start; start start
end if;
elseif energyDynamics == Dynamics.SteadyStatelInitial then
[* e %/

if Medium.ThermoStates == IndependentVariables.ph or
Medium.ThermoStates == IndependentVariables.phX then
der(medium.h) = 0;

else dh 0 @ dT .
der (medium.T) = 0; = = . =
end if; dt dt
end if;

2017/12/07 F—TFYCAEV VIRI D LEER 46



volume €5JU
PartialLumpedVolume MD#IHA{L(2)

if massDynamics == Dynamics.FixedInitial then
if initialize_p then
medium.p = p_start; P = Dstart
end if;
elseif massDynamics == Dynamics.SteadyStateInitial then
if initialize_p then dp
der(medium.p) = 0; — =
end if; dt
end 1if;

0

if substanceDynamics == Dynamics.FixedInitial then X; = Xstart
medium.Xi = X_start[1:Medium.nXi];
elseif substanceDynamics == Dynamics.SteadyStateInitial then
der (medium.Xi) = zeros(Medium.nXi); dX:
. i
end if; =0
dt

if traceDynamics == Dynamics.FixedInitial then
mC_scaled = m*C_start[1:Medium.nC]./Medium.C_nominal;
elseif traceDynamics == Dynamics.SteadyStateInitial then
der(mC_scaled) = zeros(Medium.n();
end 1f; d mcscaled

dt

annotation ( ...);
end PartiallumpedVolume;

MCscqreq =M

CS tart

Cnominal

0
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volume &)L

PartialLumpedVessel i: FluidPort &S

k: NIIRIEDES
mbsiow = Em_ﬂow[i] ,i=1,..,nPorts

mbXisowljl = Z{mﬂow[i] : actualStream(Xioutﬂow[i,j])},j =1,..,nX;
i

mbCrow K] = E{mﬂow[i] : actualStream(CoutﬂOW[i, kl])}  k=1,..,nC

l

IRIL¥F—BHRE

FluidPort M5 M
Hbfioy = Z {mﬂow[i] - actualStream (houtﬂowi)} TYSIECER

i | | | SEEN T RILF—&
+Z}Wmﬁym5”m+9”m} K7V w LI RILE—

Qbfiow = heatTransfer.Q_flows[1] HeatPort H\o MIGE=



volume €5 JU
ClosedVolume EBIEY 1 X TCHAONH DAL

%hame ﬁ?llﬁl % 5 X - g

heatPort —» @ « V[Im3]: §f& fluidVolume = V
4

_ & V=—mrs3
t 3

ports[nPorts] {CRVER A = 4nr?

- . fluidVolume =V
OpenTank mlnma%ﬁﬁ;’&’iijg \ = crossArea*level

%hname

''''' : * height [m]: 9D DOhET

e crossArea [m2]: 9 > DOWTEHE

« level_start = 0.5 x height [m]: RZDFIEAE
* DPambient = SYSLE€M.Pampient [Pa];ﬁié—f\,}:_tﬂ
ports[nPorts] * Tompient = System.Tompiens LK]: FEISVEE

s REEREEDDympiens DPEHEIRICEBRINTUL D,
 FEHNSFHINORABIELS, RUNIVIETZBRXDIETI=2
D_:JE \Jt)\{%—ﬂ:@éo
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HotRoom

BEDARIEVWERZEBNVERICANEZR S

BEERBOEEMNSBICUVVER(6.85 C)THEIINTLD, E7AAEl
MSEE (40 C, 0.1 kg/s)ZMMEH T, BBEIEIBDBERICELDT
BENRRICERT D, THREITHE 0.103 kg/s TERZEIRUIAT,

system

II:I:IBE 22 m3 (4E¥< b(,\) defaults
HRE 280 K (6.85C) oyl (D
55'1@ (2) room N
323.15 K THROEO

(40.07C)
0.1 kg/s (3) hotAir

>
>
TR DR IR BB RIS 5720,

energyDynamlcsc‘:massDynamicsEFixedInitial(C L. T_start=280
[K]&P start=101325 [Pa] RET Do

C U):ETJD(BGE}_%E’WE/JMZIST (FEX LU,
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(4)

outlet
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HotRoom1

® T 7 1)L >ModelicaD = XF#RIER T package Z1ESD,

1. OMEdit - F#EModelicaZ 7 A{EEL

e
DSAR4T:

[ Partial
|:| Encapsulated

WhaRT (AT Vav):
BATEISAGIVAY): | TR

[FluidExample2| \
Package

L 1] 739%.

AVTIVE1TIPAIVICERE

vt

A FluidExample2
DS X - 547 Package

@51 TSV TSIHTD FluidExample2Z 5O U wHO LT
I’ModehcaDvZ%ﬁ*E{’FﬁJZJ %3RO, model Z{EB,

.. OMEdit - $38Modelica7 SA{EBL

B
DIABAT:
ISR A I Al

[ Partial
[] Encapsulated
[] state

| HotRoom1 |
Model v

l | 3%

HATBHSAA I FlauidExample? |

I3

Feot))

2017/12/07

F—TYUCAED VIRIDLEER

% 81: HotRoom1
7SR - 517 Model
I A9 55> X: FluidExample?2
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HotRoom1
® FluieExample2 D7+ X +E 1 —I(C import X&EMX 3,

package FluidExample2
import Modelica.Media;

@ VolumeTest1 DS 7S LE A—(COVR—X YV =&
jéo .. OMEdit - OpenModelica Connection Editor _ O X

JPAIUF)  EEE) Fa-(v) YIab-vay(s) FMIM) IZAM-ME) F/F @) Gt Y- AT (H)

?h ﬁ‘\.\.\ \...T. i ' Q” 9” oS

SAINISIY 8 X A FluidExample2x [ o} HotRoom 1% 8
[Filter Classes | @ ||.| AE (i ) |§#ﬁ3}ﬂ'ﬁﬁ Mode| |’§1’7’55LE1- |F|uuidExampIe2.HotRooml IFqu"'pIeQ I h|
S4F3 2 A
E] Examples system
System ( 1 ) d"'“”l
B |oe| Vessels reom \/777;

° ClosedVolume ( 2 )
H OpenTank hatAir outlet

E] BaseClasses b’ 4‘
Pipes ( 3 ) p’ ( 4 ) ‘4

oe Machines

oe
Valves

Fittings

S| [3 Sources
. FixedBoundary < > v
@ soundary T Ayt=I 50 —

. Boundary_ph
@ MassFlowSource_T

(Z  MassFlowSource_h
v

[ __]

L iz Ay EBIovh @ Debueeing
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HotRoom1
BEIS3IIVHh—XRVEFDRFIEDIS R

(1)system: Fluid.System

(2)room: Fluid.Vessels.ClosedVolume
(3)hotAir: Fluid.Sources.MassFlowSource T
(4)outlet: Fluid.Sources.MassFlowSource T

AVR—XXVFEROYIIIESICHNS S r7O5 TREIZEDITS.

. OMEdit - Enter Component Name

Please choose a meaningful name for this component, to improve the readability of simulation results.

27 |room |
L corvtr—dikmFRmLbin Xl
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HotRoom1
OOAVIR—XVLEGIDY YO LTS A—F]EERLTANT S,

system

(1) FdeSystem \d}u (1) system

WA AT LETIVT 777 e FIOAIEDFEFE
MITEET Do

(2) Fluid.Vessels.ClosedVolume EEHRBEDA 2R

Edit - JVik—-X/M{54-% - room in Fl ? X
525 (2) room
ssumptions Tnitialization Advanced Modifiers

M2 Modelica Fluid Vessels ClosedVolume
JAk: Valume of fixed size, closed to the ambient, with inlet/outlet ports e n e r a

aaaaaaaaaa

fl22 N ] 3 volume ° V - 2 2 3

Tnitialization — m

ss dLevel max curve parameters for port flows vs. port pressures; for further details see, Modelica Tutorisk Ideal switching devices

PPPPP  nPorts =2
o

nnnnnn [2 | Bumber of ports
uuuuuuuuuuu [false || false to neglect pressure loss and kinetic ener

aaaaaaaaa w R « use_portsData = false

« WAOZEZEKRT FluidPort Z2{EZ%(FTS728 nPorts = 2 &9 3,
« use_portsData = false £ 9%, CNICcED. BEARZBDOEN
EFluidPort DEAINZFEL KL Do
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HotRoom1

< OMEdit- T7-7H/{54=5 - room n FidBxample2 HotRoom1 2 [ A ssum p t | ons ]
« energyDynamics
M T — Fixedlnitial
« massDynamics
= FixedInitial
e use HeatTransfer=false

I I oot

s == [Initialization]

« p_start =101325 [Pa]
e use T start = true

« T _start =280 [K]

energyDynamics & massDynamics & FixedInitial (CLT. &KX
DZE[DANZHVEAREBE ENEBEXRIEIT VI ILE—THRE
j%o

2017/12/07 F—TFYCAEV VIRI D LEER 55



HotRoom1

OMEdit - IVil—FM(54-% - room in FluuidExample2.HotRoom?1

Genera | Assumptions Ihitialization Advanced Modifiers
Port properti
_flow _ne | | 2 * system.m_flow_small ] Nominal value for mass flow rates in ports
_flow_small | _flow * m_flow_nominal else systemm_flow_small ‘ ke/s Reeularization range at zero mass flow rate
e_Re |

system JVR—X YV +DEREZ
ZRBR LU CEFNICEESI NS,

vl = true, if turbulent region is defined by Re, othen

wise by m_flow_small

* Re(L -1/ ILXE)HUINS <ELRMBIID SANTZTIZ TS,

regularlzatlon (RNOBEIE(L) =175,

[ Advanced]

« IS(CHRENNSTVEEHIS zero flow & LTS,

HE L

CDITDINS A= reqularization &E{TDEEN® zero flow

EUVTCIRSHEHZRET Do

2017/12/07 F—TUCAED VIRIDLEER
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HotRoom1

system AVIR—X YV LDERE (57 4 )L ME) sysom

%<®jyﬁ—*yh@>%§
Dynamics A° Regularization 7&
EDINSA—=DFTIT#IVHE
(E. system JVIR—XV+%&
ZREUTCHEINSLDICHED

Dynamics

allowFlowReversal = true
energyDynamics = DynamicFreelnitial
massDynamics = energyDynamics
substanceDynamics = massDynamics

traceDynamics = massDynamics [S2EE
momentumDynamics = SteadyState General
m_flow_start = 0, Pampient = 101325

Tambient = 293.15
g = Modelida.Constants.g n

Pstart = Pambient-
Tstart = Tampbient

Regularization
use_eps_Re = false
1, use_eps_Re = true

m_flow_nominal = {102><m_f low_small, use_eps_Re = false

dp_small = 1 [Pa]
m_flow_small = 1072 [kg/s]
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HotRoom1

(3)(4) Fluid.Sources.MassFlowSource T

in FluuidExample2.HotRoom1

1$5A=4
Modifiers
J=aub
Bl hotAir

General

32

A ModelicaFluid Sources MassFlowSource_T

O3 b: Ideal flow source that produces a prescribed mass flow with prescribed temperature, mass fraction and trace substances
Parameters

use_m_flow_in [] Get the mass flow rate from the input connector

use_T_in O Get the temperature from the input connector
use_X_in O Get the composition from the input connector

use C_in ] Get the trace substances from the input connector
m_flow \0.1 Fixed mass flow rate going out of the fluid port

T \313.15 Fixed value of temperature

X Medium Fixed value of composition

9 [fill(0, MediumnG) Fixed values of trace substances

nPorts I \1 Number of ports

Feuth

utlet in FluuidExample2.HotRoom

1$524=%
Modifiers

A=k
2HT: outlet

General

B32

A Modelica Fluid Sources MassF lowSource_h

A b Ideal flow source that produces a prescribed mass flow with prescribed specific enthalpy, mass fraction and trace substances
Parameters

use_m_flow_in [] Get the mass flow rate from the input connector

use_h_in O Get the specific enthalpy from the input connector
use_X_in O Get the composition from the input connector
use C_in | Get the trace substances from the input connector
m_flow §-0.103 J| Fixed mass flow rate going out of the fluid port

h \Med\u mh_default ‘ Fixed value of specific enthalpy

X | Fixed value of composition

[ | Fixed values of trace substances

nPorts [ i | Number of ports

2017/12/07

F—TYUCAED VIRIDLEER

. otAir s \
; REBEEEZHET S,
(3) hotAir

« m_flow = 0.1 [kg/s]

« T =313.15 [K]

e nPorts =1

(4) outlet
« m_flow =-0.103 [kg/s]
e nPorts =1
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HotRoom1

system

@IVR—XXVEEHRT D, A

FluidPort MEEF(CTE D TL\SD /777
@t‘\/__ﬁ_ I\%%(Zji%jéo room

~. OMEdit - JRJY3VEER : .. OMEdit - IR7Y3VEER
ARV ARD 3V EERL
Specify the indexes below to connect to the parts of the connectors. Specify the indexes below to connect to the parts of the connectors.
connect( hotAir . ports connect( room . ports
room . ports EI ) outlet . portg )
| ok || Feutu | ok || Feut

connect(hotAir.ports[1], room.ports[1]) annotation( ...);
connect(room.ports[2], outlet.ports[1]) annotation( ...);
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HotRoom1
DTFFIFEI—(CUIDHBXT. V—XOI—RERET D,

model HotRoom1
replaceable package Medium = Media.Air.DryAirNasa;
inner Modelica.Fluid.System system annotation( ...); 1)
Modelica.Fluid.Vessels.ClosedVolume room(redeclare package Medium = Medium, (2)
T start = 280, V = 22,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2, p_start = 101325, use_portsData = false) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T hotAir(redeclare package Medium = Medium, (3)
T =313.15, m_flow = 0.1, nPorts = 1) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T outlet(redeclare package Medium = Medium, (4)
m_flow = -0.103, nPorts = 1) annotation( ...);
equation
connect(hotAir.ports[1], room.ports[1]) annotation( ...);
connect(room.ports[2], outlet.ports[1]) annotation( ...);
annotation( ...);
end HotRoom1;

®FRZFEL. EFILFTIVIZEITD, EFILFET VY
1%7‘? . OMEdit - OpenModelica Connection Editor

TP |EE Fa-(v) Y3ab-v3v(S) FMIM) IFZAR-ME) F/T O Gt Y-JUM AT (H)

reBER mHeee \OHOTHE <= H-[CoE >%#»:

SAFSNTSY Ex B FluuidExample2 = HotRoom 1
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HotRoom1
@V=a2L—Yavotybk7yvIETUVIZaL—3aVvEETID,

.. OMEdit - ¥31b-¥3Y0¥yr7y7 - FluuidExample2.HotRoom!1

32b—3v0ty Py T - ---dExample2.HotRoom1

R BH mal-vaursd PohidEnEVzaL-Yay OMEdit - FluuidExample2.HotRoom1 Y31l —-¥3)...
» = A

BRSPS FluuidExample2 HotRoom 1031 =38 T .

M s s —vakRr

AT 1200 secs

hal | | Sy . VLS

© sEE: (60 -~ C:/Users/amane/AppData/Local/Temp/OpenModelica/OMEdit/

O Rh&: [0.002 | secs FluuidExample2.HotRoom1.exe -port=57594 -logFormat=xmltcp -
override=startTime=0,stopTime=1200,stepSize=2,tolerance="1e-6,solver=dassl|,

Ei-%e) r=FluuidExample2.HotRoom1_res.mat -w -lv=LOG_STATS

FE | dass| <1 E The initialization finished successfully without homotopy method.
L ### STATISTICS ###
The simulation finished successfully.

il [e-f | | ™

§ave experiment annotation inside model
$ave _OpenModelica_simulationFlags annotation inside model

21lb-b

Feotl .
L] > F < WITFIEES

- BAtRIFR O [sec] CDEEAKRRIIND,
o $RTHFRE 1200 [sec]
- ET&[E# 600

[=ZaL—k]Z2FTvDOUT[OK]IZD U WD
IBRDEI=ZaAL—TYavVRETIND,
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HotRoom1
Y=Zab—IavER

FdePort NSEBEYIVIILE (#) b*H:'J\Dj§o

w (kg/s)

] g%*@uw [kg/s]
-~ (BIEEGHE D OEEEL)

mb_flow

T
200

\S

EP\]@%%@E‘E%P\]EEI*Jb:\‘l‘—b\”‘m@“éo

.. medium.d
.| BE [g/cm3d]

ttttttt

2250405

w (W)

I VB IVEBRIE [W]

Hb_flow

u (J/kg)

medium.u
IR T RJLF— [J/kg]

2017/12/07 Z—TVCAEV VIRI D LEER
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HotRoom1
2 NZRERINELD. EAOEDNERE. Lk T V5ILEEZE(LT Do

e rOOM. Mei

r—jj [bar] i_ hotAir.T

. room.medium.T
1 hotAir.ports[1].p

| room.medium.p
E outlet ports[1] p

||||||||||||

/JII:lrE: [degC]

|||||||

« volume EFIUIF. BEsNDEE(FCEFEE)EWNEFLTRILF—
DRERERZESIE I WD AENETILEELDTUL S,

 Baseproperties EFIUIC K D THANEZNEZHOBREANREZX S
NB3NT. MOBNZHNEHOEH+EDE. AIXE. EOTVOERE
CEAT WA AHRERERNETIVEI LT EETED,
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HotRoom?2
WMEE2D(CHEIT S

HED ClosedVolume TERINTULZEBEZE 2{EM ClosedVolume (C

DI TEEERL THB, o Systen
AE 11 m3 X 2@ \/gi
WIHARE 280 K (6.85T) 7777
(2) (5)
room room2

=

( 3 ) hotAir
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34 F3NISH & X
H o t ROO m 2 |Fi|ter Classes l »
173

P OpenModelica

| |

wJi

@515V TS5IY M HotRoom1%Z
ADOUYOLT EBR]| ZFEAT. /X
FluidExample2 (C HotRoom?2 Z={E3.,

+

[#

ModelicaReference

[#

ModelicaServices

* @
2 (]
. Complex
2 (2
P

[#

[#

Modelica

FluuidExample2

27:] |HotRoom?) ‘
12 |[FluidExample? 597 M| HotRoom1
|| ok || st |

T 7S LEA—(CYIDEXT. roomZzHGoUvDO L. ER
AEEIRLTOE— room2 &/ER 9 B, /AG)cJ:D(c_]% uuﬁ'éo

&

system < OMEdit - JRTY3VELER
defaults
g ARDVavEe
i indexes below to connect to the parts of the connectors

+. OMEdit - JRT Y3V EERL

XD VaVEfER

Specify the indexes below to connect to the parts of the connectors.
onnect(

2017/12/07 room2.ports[2]&outlet.ports[1] 65



HotRoom?2

® room, room2 NBEEZF73(CT B, room M massDynamics %&
FreelnitiallC 9 %,

.
Fluid.Vessels.ClosedVolume (2) room, (5) room2
Edi('37m—$7%/(5}>5rvcon\ln FluuidExample2 HotRoom2 - [ G e n e r a | ]
1852—4
Ge]rij:hzyn:summims Tnitialization Advanced Modifiers . V : 1 1 [ m 3 ]
i room
10(57\;\ Modelica Fluid Vessels ClosedVolume . n PO r t S : 2
Jstub: Volume of fixed size, closed to the ambient, with inlet/outlet ports
1.. * Uuse_portsData = false
Initialization
rt [ [f1 lows i i
PPPPP
g (= e (2) FOOM
portsData | | Data of inlet/outlet ports
.
«» [Assumption]

massDynamics
= DynamicFreelnitial

BEEERLZCEICEKD.

room & room2 DENIFEL L
1$3, massDynamics A &
t Fixedlnitial (CUTEDDOH]
HAEZ EE T D & BRIERTE &L
Coee | SN CThHAIEFreelnitial (CT B,
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HotRoom?2

@ FFERXREI—T. YV—XO—R® room2 NN ERET D,

Modelica.Fluid.Vessels.ClosedVolume room2(redeclare package Medium = Medium,
T start = 280, V = 11,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2, p_start = 101325, use_portsData = false) annotation( ...);

2017/12/07 F—TFYCAEV VIRI D LEER
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HotRoom?2
I=aLb—v3avER

e [0OM.MEIUM. P (DAr) s roOM2.medium.p (bar) s TOOM.POTS[1].M_flOW (KG/S) e room2.ports[1].m_flow (kg/s) === outlet.ports[1].m_flow (kg/s)
= \K = k 7
I—Ryag—| /

B )L [ g/s.

roomT A

room \ outlet
rooml R N e e -

£/ [bar]

tme(s) — time(s)

T T T
200 400

e volume EFILES ULZEEEHRIDE. 2 DDvolumeMIREE
BN (CETDDTIIEL. EIR—8T D,
« ABRRIEIEDICEBLTET VYT v I IO ARRET D,

s ENR—BTBSEVSHIIFEDTT volume EFILEADES
RENREIND,
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HotRoom?2

FluidPort o BEPY I VAILE ()

e FOOM.Mb_flOW (KQ/S) s room2.mb_flow (kg/s)

1 BEEBRAE [kg/s]

room

(BIFRS = D DEBLL)-

AEANEE LA RILF—

e 100M. MeEiIUM. A (G/CM3) memmm room2.medium.d (g/cm3)

0.0013

0.00125 -

o] room?2
room

0.00115

0.0011

| & [g/cm3g)

0.00105

600
time (s)

2017/12/07

NHAD T B,

s 10OM.Hb_flOW (W) s room2.Hb_flow (W)

TS ILERERIE [Ws]

(BIEESHEO DT RILE—

room
room?2

26T Do

s 10OM.MEAIUM. U (J/KQ) s rOOM2.Medium.u (J/kg)

2250405 —

220405 |

room

room?2

22222

PEBLRILF [J/ko)

F—TYUCAED VIRIDLEER
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HotRoom?2
MNZNEBEERERN LD ENVOEREEZE(NLT D,

= r0OM.Medium.p (bar) === room2.medium.p (bar) e 0OM.MEGIUM. T (d€GC) mmmmm room2.medium. T (degC)

room

room room?2

room]

FE7J [bar] smfE [degC]

T T T T 1 T T T T
200 400 00 1,200 0 200 40 60 800

time () time (s)

2017/12/07 F—TFYCAEV VIRI D LEER
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WaterVolume1
NEDRKEREE ANSZ S

BfE 1 m3 OBRRCHKMADTULD, EHRAINS—ERETEE

23T AT, FAREAIFFESICENT D, system
Agr 1 m3 (REAOASSSL) wwhi
- YIHBEE 280 K (6.85C) \/'g
370 K (96.85C) volume o /S
1 kg/s 101325 Pa
hotWater amblent
4
>
>

1

>

CDIFE. BEROKOEDIFEHIENICLO>THRETIND,
FJEEMEIE TR T (BT EE,
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WaterVolume1

® HotRoom1 ZHO U w O L TEEZZEAT. /I XFluidExample2
(C WaterVolumel EVWSRRICIE—Z/ERNT Do
@ hotAir &= hotWater [C. room & volume [C'JX—LT B,
® outlet ZHIFBRL. A1 D (C Fluid.Sources.Boundary_pT %&.
ambientc‘:b\5%ﬁﬁﬁﬂﬂﬁbt$§,|ﬁﬁﬁz )

1 system

(2) s

V=1

( 3 ) hotWater (4) ambient
>

>
>
<
>
. OMEdit - JRTY3VELERL

AR aVEERL

Specify the indexes below to connect to the parts of the conn
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WaterVolume1
@ I\SA—DEEHRFET D,

Fluid.Vessels.ClosedVolume volume
(2) volume

[ General] @
e« V=1[m3] -

e nPorts =2

« use_portsData = false
[Assumptions]

« energyDynamics = FixedInitial
« MassDynamics = Freelnitial

e use HeatTransfer = false
[Initialization]

e use T start = true

« T start =280

2017/12/07 F—TFYCAEV VIRI D LEER

73



WaterVolume1

Fluid.Sources.MassFlowSource T hotWater
(3) hotWater

>
« m_flow =1 [kg/s] >
« T =370 [K] }»

e nPorts =1

Fluid.Sources.Boundary_pT ambient

(4) ambient 1
« p=101325 [Pa]
e nPorts =1 :

2017/12/07 F—TFYCAEV VIRI D LEER

74



WaterVolume1
® FFIXAE1I—TY—XO—R%ERET D,

model WaterVolumel
replaceable package Medium = Media.Water.StandardWater;
//replaceable package Medium = Media.Water.ConstantPropertylLiquidWater;
inner Modelica.Fluid.System system annotation( ...);
Modelica.Fluid.Vessels.ClosedVolume volume(redeclare package Medium = Medium,
T start = 280, V =1,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.DynamicFreelnitial,
nPorts = 2, p_start = 101325, use_portsData = false) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T hotWater(redeclare package Medium = Medium,
T =370, m_flow = 1, nPorts = 1, use_T_in = false) annotation( ...);
Modelica.Fluid.Sources.Boundary_pT ambient(redeclare package Medium = Medium,
nPorts = 1, p = 101325) annotation( ...);
equation
connect(hotWater.ports[1], volume.ports[1]) annotation( ...);
connect(volume.ports[2], ambient.ports[1]) annotation( ...);
annotation( ...);
end WaterVolume1;

2017/12/07 Z—TVCAEV VIRI D LEER
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WaterVolume1
=1L —v3avER
volume H\SHEHT D

1 [bar] BEME [kg/s]

volume [CHRAT S
BEME [kg/s]

000 2,000 500 2,000
time (s) time (s)

volume MEIM ambient DEHNE—HT B & L\ SFHIREGD
T volume h'SREH I IEERENREIND
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WaterVolume1

FluidPort hSEEPI VI ILE (B) RHEANDT D,

BEPARIEA

[kg/s]

($1¢H%F'a'32157' DOEERL)

°7
-0.005 —:
-001 —
-0.015 —:
-0.02 {

-0.025

{e\r%ﬁP\]G)%fE“(‘DP\]ﬁBfE*JIJ:F

17
0995 —
099 —
0985 —
098 —
0975 —
097 —
0965 —

096

— yolume.mb_flow (ke/s)

500

1000

1500

diumd (g/cm3)

ZE [g/cm39g]

2000

2500

3000

3500

1
4000

TVHILEBRE
(BIBEESHEO DT RILE—

e 0 Ut Hb_flowy (W)

352405
25e+05

152405

[Ws]

wwa,

2017/12/07

0

T
500

T
1000

T
1500

T
2000

time (s

T
2500

T
3000

F—TFVCAEY VRID LEBSR

T
3500

1
4000

42405

356405
256405

15e+05

T
500

T
1000

mediumu (J/ke)

T
1500

T
2000

time (s)

T
2500

T
3000

T
3500

1
4000

RSB T R ILE— [J/kg]

0

T
500

T
1000

T
1500

T
2000

time (s)

T
2500

T
3000

T
3500

1
4000



WaterVolume1
MNZNEBEERN LD, BERDEADEBEETEILT B,

— yolume medium T (deeC)
e VOlUMe.medium. p (bar)

802 ///__
K77 [bar] ; i
1/ SEEE [degC]

40
20

2, 2 Y 3 4 0 T T T T T
time (s) o) 500 1000 1500 2000 2500 3000 3500 4000
time (s)
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WaterVolume?2

AasmtAD

0,

_73;5967&%}%3_50

ABOLHE FROENEREL. BBAODRNOSILKAC LS
FE IR & BREOORNOSENC & SENBEEERLIZES

WE{ERT B,

hotWater

L

2017/12/07

volume

V=1

system

defaults i
\/ g
s

ambient
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>

79



WaterValume?2

@ WaterVolumel 250U v D L TEREZEAT.
FluidExample2(C WaterVolume2 EVWSRRITCIOAE—Z/EM T B,
@ FTFXLE1—(CTIDEX. WaterVolume2MTRFDFITRD
import XZ&{J(FTINX B,

model WaterVolume2
import Modelica.Fluid.Vessels.BaseClasses.VesselPortsData;
replaceable package Medium = Media.Water.StandardWater;

@ F1TISLICTIDEZ. hotWater ZHIBRL. X0 DIC
Fluid.Sources.Boundary_pT % hotWater& WS RZAICHE L TE
i utb a_ 5 o £ OMEdit- 34793V

. system
%DV EER (1) [ e l
Specify the indexes below to connect to the partsgatdbe.canpectors.
onnect hotiater . porfes | volume \/ )
( volume .ports (2)
Fot)l "
Fluid.Sources.Boundary_pT hotWater (3) amoer <
(4) hotWater >
+ p=131325[Pa] } <
« T =370 [K]

e nPorts =1
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WaterVolume?2

@ AVR—XVEDINSA—TZEHTFTT D,
(2) Fluid.Vessels.ClosedVolume

MEdit - IY7-# M (544 - volume in FluuidExample:

aaaaaaaa

K2 Modelica Fluid Vessels GlosedVolume

| m3 Volume

—— ENEXEHEITSHIC
portsData Z{ER L.

nnnnnn
true v | = false to neglect pressure loss and kinetic enerey /R =rur=a
ttttttttt N fvesselPor i = 0.014), VesselPort = 0014} | [Data of inlet/outlet ports I | I A I ) D 0) EI 1:': :5 Esz E g 5 fo)

et

G |
.[ e\r}e:rqa ] HADODE 1.4 cm

« nPorts=2 (ABEDIBKESS0))
- use_portsData = true /\
« portsData
= {VesselPortsData(diameter = 0.014), VesselPortsData(diameter = 0.014)}
- portsData DT F X LRy D X(FEEFRE N L. BREMNERNCLSD
=BADLEV e B a0, XEREE(CICRL TRERNAE F—TLTHL

Ike
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Fovtl

[Assumptions]

« energyDynamics = Dynamics.FixedInitial
« massDynamics = Dynamics.SteadyStatelnitial

e use HeatTransfer = false

2017/12/07

F—TYUCAED VIRIDLEER
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WaterVolume?2
G FTFIALEAI—(CUIDEZXTY—XO—RERET B,

volume

Modelica.Fluid.Vessels.ClosedVolume volume(redeclare package Medium = Medium,
T_start = 280, V = 1, fluidLevel = 1.0,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Mod elica.Fluid.Types.Dynamics.DynamicFreeInitial, nPorts
portsData = {VesselPortsData(diameter = 0.014), VesselPortsData(diameter
use_portsData = true) annotation( ...);

2,
0.014)},

PartialLumpedVessel (&. fluidLevel (C

fluidLevel > 0.2*diamter

EEBLSIHMERERTE LIEL\ & ports_penetration [i] < 1

EIED, ENEXBRHMNEL<S<FHHEINLELOLD T,
hotWater

Modelica.Fluid.Sources.Boundary_pT hotWater(redeclare package Medium = Medium,
T = 370, nPorts = 1, p = 131325) annotation( ...);

® RF. ETIFIVILEEZETL. YZaAL—IY3 VEERTI B,
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WaterVolume?2

e hotiWater ports[1]p (bar) e volume mediump (bar) == ambientports[1]p (bar) e volume ports[1]m_flow (ke/s) e ambientports[11m flow (ke/s)

' hotWater N EEE vogme NSREI D
volume "INEERE [ko/s] |
| | .  volume [CHRATSD
FE7] [bar] 1\ h BEMRE [kg/s]

15 I 0945 ——
] ] ‘ ‘ —
11 094 : /—“'—- |

ambient
1 T T 093 T T T 1
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
time (s) time (s)

« REHAOOENBRIREICT T SIEREABEANE L TERI NS,
({Uix 2 28)
« BEOENVCEEREL. COFFELENEEILL THES5ND,
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WaterVolume?2

FluidPort b\bgg’(‘?IJ’S’JbE’ () NHADT B,
BE®RIE [kg/s] T VB ILEBRIE [Ws]

(BUBEGLOOEEEL)  (BAREHEOOTRILE—

e 0lume. mb_flow (ke/s) e v0lume Hb_flow (W)
0 4405
35e+05 -
-0.005 —
1 3e+05
001 ] 252405
2e+05
-0.015 ]
] 156405
i 16405
-0.02
52404
-0 025 T 0 T T T T T T T 1
500 1 000 1 500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
me (s) time (s)
A\S
A%W@MF@W%I*wi BT S
= = o
volume mediumd (g/cm3) e v0lume. mediumu (J/ke)

19 4e+05
<A b
0.995 - A / 3 35e+05 -
T 152 [ g/cm ]
099 32405
0985 | 252405
0.98 22405 Wﬁlg ; J|J w [J/k :l
0975 152405 A [ g
097 18405
0965 5e+04
096 T T T T T T T 1 0 T T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000

time (s) time (s)
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WaterVolume?2
FEIOBREEZEILT D,

1.35

2017/12/07

e hotWater ports[1]p (bar) e volume mediump (bar) == ambientports[1]p (bar)

hotWate

E7

volume

] [bar]

ambient

T
1000

1500

T T
2000 2500
time (s)

100

20

F—FYCAEY VRIH LEBS

— hotWater T (degC) mmm—

volume.medium T (deeC)

80
60 o

40 +

/

i

/

[degC]

1500

T T
2000 2500 3000

time (s)




fluidExample3

flow €5 )L EEBESHENZ E:

=+
4T3

PartialLumpedFlow MEIDflowEFILDNX

93ETI
—ZEFI

_____________________

<<partial model>> PartiallumpedFlow

EH/FEER. #¥IHRA
EERETBDINTA—5

<<parameter>> allowFlowReversal

<<parameter>> momentumDynamics
[

<<parameter>> m_flow_start: MassFlowRate

Vii¥:e=ds]

<<parameter>> pathLength 4 

SHE 75 K
<<variable>> m_flow: MassFlowRate 4//—/ )lklﬁu?\ﬁyﬂ meW' I
<<variable>> I: Momentum :}‘
<<variable>> Ib_flow: Force } %%ﬁ%@%;)b?ﬁ*%ﬁ
<<variable>> F_p: Force — == AR,
<<variable>> F_fg: Force \ E A—Eﬁj 5 ﬁ;z&

equation

AN

I = mgy, - pathLength [kgm/s]: EBNE
l D mflow [kg/s

Ibriow [N]: BE BB HIE
E, [N]: EAIC & 257
Frg INl: EE D EEH

! s =Ry —]
'.? HEMRE

EHERFIN

pathLength [m]: KT

2017/12/07

F—TYUCAED VIRIDLEER
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flowEFJL
PartialLumpedFlow®DHER

equation
// Total quantities BHECrBEREDER
I = m_flow*pathLength;
I = mgy,,, - pathLength
// Momentum balances
1f momentumDynamics == Types.Dynamics.SteadyState then

e Do Fop e FAg EEE(REETX (momentum balance)
der(I) = Ib_flow - Fp - F_fg; 0 =1Ibsow — F, — Fzg4 =
end if; dl
—=1]b —FE —F IEED
initial equation dt flow — b Tfg

if momentumDynamics == Types.Dynamics.FixedInitial then
m_flow = m_flow_start;

elseif momentumDynamics == Types.Dynamics.SteadyStateInitial then
der(m_flow) = 0;

end if; *Dﬁﬂ%‘q:
dmflow

annotation ( ...); mflow:m_fOW_SJcach or ——— =

end PartiallumpedFlow; dt
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flow¥EFJb EHOFLWEFILOR—ZEFIL

— PartiallumpedFlow DERZEBHICLIZED
fl m
owETLORERE smemmnozs

<<partial model>> '~~~ I— ——————————————

PartialDistributedFI oy — w W« - PRETS
aralis autedrlow —RITTRAIH— R X v 1L FARES.
BRE. ENEODES

BRETIL
<<partial model>> <} <<model>>
PartialStaggeredFlowModel NominalLaminarPipeFlow

EARRETIVOBA _ tores 2 REHHELRETIL

| WallFriction: Detailed: WallFriction—>LaminarAndQuadraticTurbulent
__________________ |
<<partial model>> <<model>>
PartialGenericPipeFlow NominalTurbulentPipeFlow
BT L& 2REABMBERE T ILE DILVWEETIL
ﬁfé*lFrictioné arﬁrﬁ%rAn?&ﬂjgaraticTurbulent -=7
W <<model>>
MIE. N8 TurbulentPipeFlow
(BN) ODER - s =
WallFriction—>Detailed SHlLELRE T )L
<<model>>

DetailedPipeFlow

EERERDOENICLDENEX
2017/12/07 CFEEREDEREXRIIFRELEI 89




flowEFJL
PartialStageredFlowModel

m=n-—1{d
[ : |
m_flows[1] m_flows[m]
( q'-‘-» ( |- ( - | O
< | Lo . > . > - >
flowLengths[H'( flowLengths[m]
states[1] states[2] e states[n]

vs[1] vs[2] e vs[n]

RREE
states[i]: EAIZHPAREZE(ThermodynamicState L I—K)

vs[i]: 7R

RREZ
Is[i] = m_flows[i]*flowLengths[i]
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flow¥®5b - EEINREZ K I /28 massDynamics
StaticPipe I (I steadyStatelCEESTNTL\D,
— - REBICRIAEE X DEERE(IFIL0,

1 Medium: PartialMedium :
<<partial model>> +--4--------------- !

PartialTwoPort | (1 3 N[0 2 D0 FluidPort &EDEF L

[

<<partial model>> | FlowModel: DetailedPipeFlow |

"a"‘a'SjF?“‘P‘Pe } Rt oommr s x—5

EFlowETILDES

—= models 1DDFlowET JLOMIFD states &
StaticPipe I TOWIFED FluidPorts 50U DT3B,

7 2D DESIFHIREE
port_a o port_b
states[’l]( '\ i O states[2] states[1], States[“Z] DED
~ EEMEXKNDHDETIV
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StaticPipeTest1
flowETJUEVolumeETILEBE T D,

volumeE€FJL

state (BVJZRRIARE

DRBEREZ XD S system
defaults boundary_pT
w=pnhnd o v l BRNDstate &
i%??d)state 7('\'__: volume volumel g * '-'-g-
HRET D 777 RBRET D
J V=05 J

ambient

hotWater QOC

Q== = @

pipel y pipe3

flowEF I
2 DMNstateNEBEEREE KD,
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StaticPipeTest1
® FluidExample3 & L\ SRRBIM package Z/EMNT B,

@ FluidExample2 @ WaterVolume2 /50U v L TEE%E EIR
L. FluidExample3(cStaticPipeTest1 & WSRZREICIOE—T 3,

3 FUI0Y

.. OMEdit - #£3 FluidExample2.VolumeTest4

%i: |StaticPipeTest!
1A |FluidExample3] | Fsm

“@Op nModelic

® ‘_| ModelicaServices

@ 7 Complex

HWIMom

atervolume,
HFI uidExample3

Bl V] staticPipeTesti

® @ ModelicaReference

® volume & L T volume1 Z{EB T B,

@ RXDIXS1RDOELSIC, Fluid.Pipes.StaticPlpe & 3 {EEE L T

B Do

2017/12/07 F—TFYCAEV VIRI D LEER
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C:)/€§f5)i'—'57%f§%%ffrg_%50

e V=0.5[m3]

e nPorts =2

« use_portsData = false
« portsData’d L

« energyDynamics = Fixedlnitial, use_T_start = true, T_start = 280

« massDynamics = Fixedlnitial, p_start = 101325

WX P N
9 YO LTI

« p=701325 [Pa] (1)
e T =370 [K] (2) volume (5) volumel

e nPorts =1

defaults i
\/. g
Ve

V=05

/

(4) hotWater QOQ

: (6)
:&! —

pipel pipe?

* length =5 [m]
« diameter = 0.014 [m]

2017/12/07

(3) ambient

e nPorts =1

. p=101325 [Pa]

94




StaticPipeTest1

® TEXREI1—(CHIDEX. FluidExample3 MERVIIC import X& AN
3. FTLKEE LT volumel &pipel~pipe3D¥E/ v —I&ERET B,

package FluidExample3
import Modelica.Media;
model StaticPipeTestT

Modelica.Fluid.Vessels.ClosedVolume volumel(redeclare package Medium = Medium,
T_start = 280, V = 0.5,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial, fluidlLevel = 1.0,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2, p_start = 101325, use_portsData = false) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipel(redeclare package Medium = Medium,
diameter = 0.014, length = 5) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe2(redeclare package Medium = Medium,
diameter = 0.014, length = 5) annotation( ...);

Modelica.Fluid.Pipes.StaticPipe pipe3(redeclare package Medium = Medium,

diameter = 0.014, length = 5) annotation( ...);

DREFE. EFIFIVILEETLEOD>TIY=aLb—raVeEETI D,

2017/12/07 Z—TVCAEV VIRI D LEER 95




StaticPipeTest1

e hotWater.ports[1].p (bar) == volume.ports[1].p (bar) = volume1.ports[1].p (bar) —— ambient.ports[1].p (bar)

hotWater

4+ volume

1 volume1

1 ambient

ttttttt

pipel pipe2 pipe3

ttttttt

2017/12/07

volume.medium.T (degC) === volume1.medium.T (degC) — ambient.T (degC)

hotWater
volume
volume’

ambient

time (s)
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StaticPipeTest?
flow :57_:“/5 E%%nﬁjé

« volume1 ZHIBRU T pipe2 & pipe3 E EEEHEI D,
« hotWater & Boundary_pT H'5 MassFlowSource T [CEZIRZ B,

system

FluidPort DE(J. i EGFE AR D
hotWaterMBERE & \de;'lgl %§(31ﬂ§11i§,5§
pipe1 DEHIEED il 7777

Rz xR I IHFEELIEN

(C (J: D f‘;ge?f 50 /\
hotWater
>
2
pipel

m_Tflow = 1.045 [kg/s]

amhbient

pipe? piped

FluidPort DED EFRE L.
pipel &pipe2d

T =370 [K] EEREr FHELXOEREERT
nPorts =1 BV IEEEAERICL > THRT S,
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StaticPipeTest2

—— hotWater.ports{1].p (bar) —— volume.ports[1].p (bar) —— pipe2.port_b.p (bar) —— ambient.ports[1].p (bar) —— hotWater.T (degC) = volume.m

‘1 hotWater

J volume

hotWater

volume

- pipe2.port_b.p

ambient

"I ambient m/

500 1,000

T T 1 T T T T T T T 1
3,000 3,500 4,000 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
time (s)

E73 mE

| . | N ipe2
pipel pipe2 pipe3 W/“\<lf!2;fipe3
W eoeos cromes
PPel

(%)

JII=
1L

=]

51 Ml
" e

T T T 1 T 1
500 1,000 3,000 3500 4,000 2000 4000
time (s
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FluidExample4 — mi=

DinamicPipe

DynaicPipe M ZEER

<<partial model>> PartialDistributedVolume

<<parameter>> n=2

<<parameter>> energyDynamics

<<parameter>> massDynamics

<<final parameter>> substanceDynamics

<<final parameter>> traceDynamics

<<parameter>> p_a_start

<<parameter>> p b start

<<final parameter>> ps_start: AbsolutePressure[n]

<<parameter>> use T start

<<parameter>> T _start

<<parameter>> h_start

<<parameter>> X_start[Medium.nX]
<<parameter>> C_start[Medium.nC]

<<protected parameter>> initialize_p: Boolean

<<variable>> mediums: Medium.BaseProperties[n]
<<variable>> Us: Energy[n]

<<variable>> ms: Mass[n]

<<variable>> mXis: Mass[n,Medium.nXi]

<<variable>> mCs: Mass[n,Medium.nC]

<<variable>> mCs_scaled: Mass[n,Medium.nC]
<<variable>> Cs[n, Medium.nC]: Medium.ExtraProperty

<<input variable>> fluidVolumes: Volume[n]

<<variable>> mb_flows: MassFlowRate[n]

<<variable>> mbXi_flows: MassFlowRate[n,Medium.nXi]
<<variable>> mbC_flows: ExternalPropertyFlowRate[n,Medium.nC]
<<variable>> Hb_flows: EnthalpyFlowRate[n]

<<variable>> Qb_flows: HeatFlowRate[n]

<<variable>> Wb_flows: Power[n]

%hame

v <<replaceable package>> E
1 __ Medium: PartialMedium__!

<<partial model>> PartialTwoPortFlow

<<parameter>> nParallel: Real

<<parameter>> nlodes: Integer

<<parameter>> modelStructure: ModelStructure
<<parameter>> uselLumpedPressure: Boolean
<<parameter>> uselnnerPortProperties: Boolean
<<parameter>> momentumDynamics

<<parameter>> m_flow_start

<<final parameter>> nFM, nFMLumped, nFMDistributed ilumped
<<parameter>> length: Length[n]

<<parameter>> crossArea: Area[n]

<<parameter>> dimensions: Length[n]

<<parameter>> roughnesses: Height[n]

<<parameter>> dheights: Length[n]

<<variable>> flowModel: FlowModel

<<variable>> state_a: Medium.ThermoDynamicState
<<variable>> state_b: Medium.ThermoDynamicState
<<variable>> stateFM: Medium.ThermoDynamicState[nFM+1]
<<variable>> m_flows: MassFlowRate[n+1]

<<variable>> mXi_flows: MassFlowRate[n+1, Mediumn.Xi]
<<variable>> mC_flows: MassFlowRate[n+1, Medium.nC]
<<variable>> H_flows: EnthalpyFlowRate[n+1]
<<variable>> vs: Velocity[n]

<<protected variable>> pathLengths: Length[nFM]
<<protected variable>> dheightsFM: Length[nFM]
<<protected variable>> crossAreaFM: Area[nFM+1]
<<protected variable>> vsFM: Velocity[nFM+1]
<<protected variable>> dimensionsFM: Length[nFM+1]
<<protected variable>> roughnessFM: Height[nFM+1]

equation(BEEREFER, TRILF—RER)

equation GEENERTZAI. Volume & FlowDIEE)

WWBATIISSAX—5
BIRANDIISSA—H

BT/ 1 DD

FEIRIRS X =5

i <<replaceable package>> E

<<partial model>> PartialTwoPort

Medium: PartialMedium__!

<<parameter>> allowFlowReversal

<<protected parameter>> port_a_exposesState
<<protected parameter>> port_b_exposesState

<<partial model>> PartialStraightPipe

<<parameter>> nParallel: Real
<<parameter>> length: Length
<<parameter>> isCircular: Boolean
<<parameter>> diameter: Diameter
<<parameter>> crossArea: Area
<<parameter>> perimeter: Length
<<parameter>> roughness: Height
<<parameter>> height_ab: Length

<<final parameter>> Volume = crossArea*length*nParalles

<<replaceable model>> E
HeatTransfer: IdealHeatTransfer !

<<model>> DynamicPipe -
<<parameter>> use HeatTransfer

<<variable>> haetTransfer: HeatTransfer

HeatPorts_a

equation(Qb_flows, Wb_flows)

BZOVolumeETJL VolumeEFILEFLoWwEFTILD /IR1 DRSS A =5 &

(BEEREFL.
TXRILF—IREFR)

2017/12/07

EFIVBE

ETIVIRS A= OXIT (T
GEFE. BEERFIORERR) CHRETILOEMN

4 —FYCAEY VRIH LBBSR
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DynamicPipe
PartialDistributedVolume
BEFRFEl. IXIF—REFRIZHIZT Volume EF )L

( g ("" g ("" ¥ ("" ¥ ("" ¥ O n = nNodes
f ]

]
medium[1] medium[2] medium[n]
PartialStaggeredFlowModel partial_{woPo;tFlow
EBBREAEEE LT Flow E7)L COETILD
B B B B m=n-1, J
kj" kj" kj" kj" nFM = nFMDistributed
f ! !
states[1] states[2] states[n]
vs[1] vs[2] vs[n]

Partial TwoPortFlow
volumeE®FILEflowETFILEBVEVWICEET B,
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DynamicPipe

volume £ )L

KEEZH

Us[n], ms[n], mXis[n,X1i], mCs[n,nC]

mediums[n]
vs[n]
\\\REX—Q
RFREM dheights[n]: B{EZE
m_flows[n+1] lengths[n]: &
mX1i_flows[n+1,nXi] crossAreas[n]: WrERE
mC_flows[n+1,nC] roughnesses[n]: XREMHEI

H_flows[n+1] dimensions[n]: ARES
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DynamicPipe
flowEFJU

KEEZH

Is[1] = m_flows[1i]*pathLengths[1i]

U pathLengths[nFM]

Wﬁ flowModel.m_flows[nFM]

RRRG dheightsFM[nFM]: SEZE
statesFM[nFM+1] crossAreasFM[nFM+1] : BT EIT&
VSFM[nFM+1] : iR dimensionsFM[nFM+1]: XREST

roughnessFM[nFM+1]: REEI
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DynamicPipe

modelStructure

volume EFJU

.,

mediums[n]
IR R

port_b.m_flow
> |

[ [J

port_b.m_flow

Ny

T

state b

[ [

n = nNodes "( (
mediums[1] -
port_a.m_flow
av_vb i
NFM = n-1 -»(( 1 (
a_vb state _a / /
nFM = n ( 1 ( 2
port_a.m_flow
av_b -(( 1 ( :
NnFM =n
state_a | _
av b ( 1 ( 5 (
NFM = n+1

BEERE|

2017/12/07
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WaterkExchange1~4
FKDADTCINT TS E R UIAD
NE 0.015 m, & 20 m OAK (FIEFEE 280 K (6.85C))MAdfz/\
JIC. BE(370 K (96.85C)) &R ULIAL, PipeZDaynamicPipe TFxR I,
)R TROFRI 1.0 n/s BECHS &S ERAOEETE
% 0.15 kg/s (2T B

TS

WaterExchangel 20 7381  ogse
£ 0.015 m
=|
WaterExchange2 100 3&l E< 20

>boundary #HRSEE 280 K  ambient system
defaults

: < gi

> —=>

0.15 kg/S Pipe 101325 Pa

370 K 280 K

EHRIRIIHREBBRELDD T/ THEET volume €5 )b, TiRIRIEE S
FHREE state BMEEL TLBDT/S1 TAREFT flow EFILICICT B,
L7z > T, modelStructure (& av b ZFEIRT B,
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WaterExchange1~4

IR THDRRNT 1.0 m/s BEELS XS ERBAIOEN&
114500 Pa (CEREET B,

WaterExchange3 20 9% IR0
WaterExchange4 100 73Z) AE 0.015 m

EJT 20 m
t boundary HRASEE 280 K ambient system
defaults
\/ g¢
; - dida
114500 Pa PPe 101325 Pa
370 K 280 K

IRST7OMIBDBEEEREINBEINTH D, BMOZHIAEE state
DNEEL CTLD, Mimd state ZIEBRFGFETSD a v b &FIRT B,
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WaterExchange1~4

model WaterExchangel
replaceable package Medium = Media.Water.StandardWater;
inner Modelica.Fluid.System system annotation( ...);
Modelica.Fluid.Pipes.DynamicPipe pipe(redeclare package Medium = Medium,
T_start = 280, diameter = 0.015,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
length = 20, m_flow_start = 0.15,
massDynamics = Modelica.Fluid.Types.Dynamics.DynamicFreelnitial,
modelStructure = Modelica.Fluid.Types.ModelStructure.av_b,
momentumDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nNodes = 20, use_T_start = true) annotation( ...);
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium,
T = 280, nPorts = 1, p = 101325) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T boundary(redeclare package Medium = Medium,
T =370, m_flow = 0.15, nPorts = 1) annotation( ...);
equation
connect(boundary.ports[1], pipe.port_a) annotation( ...);
connect(pipe.port_b, ambient.ports[1]) annotation( ...);
annotation( ...);
end WaterExchangel;

« Start Time=0 194 LA 7w FITHRNSERE M pathLength

« Stop Time = 60 . - — -
« Number of Intervals = 150 D12 TS L ST Bo

« Non Linear Solver = hybrid
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WaterExchange1~4

model WaterExchange2
replaceable package Medium = Media.Water.StandardWater;
inner Modelica.Fluid.System system annotation( ...);
Modelica.Fluid.Pipes.DynamicPipe pipe(redeclare package Medium = Medium,
T_start = 280, diameter = 0.015,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
length = 20, m_flow_start = 0.15,
massDynamics = Modelica.Fluid.Types.Dynamics.DynamicFreelnitial,
modelStructure = Modelica.Fluid.Types.ModelStructure.av_b,
momentumDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nNodes = 100, use_T_start = true) annotation( ...);
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium,
T = 280, nPorts = 1, p = 101325) annotation( ...);
Modelica.Fluid.Sources.MassFlowSource_T boundary(redeclare package Medium = Medium,
T =370, m_flow = 0.15, nPorts = 1) annotation( ...);
equation
connect(boundary.ports[1], pipe.port_a) annotation( ...);
connect(pipe.port_b, ambient.ports[1]) annotation( ...);
annotation( ...);
end WaterExchange2;

« Start Time=20
« Stop Time =60
* Number of Intervals = 750
« Non Linear Solver = hybrid
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WaterExchange1~4

model WaterExchange3
replaceable package Medium = Media.Water.StandardWater;
inner Modelica.Fluid.System system annotation( ...);
Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium,
T = 370, nPorts = 1, p = 114500) annotation( ...);
Modelica.Fluid.Pipes.DynamicPipe pipe(redeclare package Medium = Medium,
T_start = 280, diameter = 0.015,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
length = 20, m_flow_start = 0.1,
massDynamics = Modelica.Fluid.Types.Dynamics.DynamicFreelnitial,
modelStructure = Modelica.Fluid.Types.ModelStructure.a_v_b,
momentumDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nNodes = 20, use_T_start = true) annotation( ...);
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium,
T = 280, nPorts = 1, p = 101325) annotation( ...);
equation
connect(pipe.port_b, ambient.ports[1]) annotation( ...);
connect(boundary.ports[1], pipe.port_a) annotation( ...);
annotation( ...);
end WaterExchange3;

« Start Time=20
« Stop Time =60
* Number of Intervals = 150
« Non Linear Solver = hybrid
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WaterExchange1~4

model WaterExchange4
replaceable package Medium = Media.Water.StandardWater;
inner Modelica.Fluid.System system annotation( ...);
Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium,
T = 370, nPorts = 1, p = 114500) annotation( ...);
Modelica.Fluid.Pipes.DynamicPipe pipe(redeclare package Medium = Medium,
T_start = 280, diameter = 0.015,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
length = 20, m_flow_start = 0.1,
massDynamics = Modelica.Fluid.Types.Dynamics.DynamicFreelnitial,
modelStructure = Modelica.Fluid.Types.ModelStructure.a_v_b,
momentumDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nNodes = 100, use_T_start = true) annotation( ...);
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium,
T = 280, nPorts = 1, p = 101325) annotation( ...);
equation
connect(pipe.port_b, ambient.ports[1]) annotation( ...);
connect(boundary.ports[1], pipe.port_a) annotation( ...);
annotation( ...);
end WaterExchange4;

« Start Time=20
« Stop Time =60
* Number of Intervals = 750
« Non Linear Solver = hybrid
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WaterExchange1~4

—— pipe.mediums[1].T (degC) pipe.medi T (degC) pipe.medii T (degC) pipe.mediums[4].T (degC)

pipe.medi T (degC) pipe.medi T (degC) pipe.mediums{7].T (degC) —— pipe.mediums[8].T (degC)
—— pipe.mediums[9).T (degC) —— pipe.mediums[10].T (degC) pipe.mediums[11].T (degC) —— pipe.mediums[12].T (degC)
—— pipe.mediums{13].T (degC) —— pipe.mediums[14].T (degC) —— pipe.mediums{15].T (degC) —— pipe.mediums[16].T (degC)

—— pipe.mediums[17).T (degC) —— pipe.mediums[18].T (degC) —— pipe.mediums[19].T (degC) —— pipe.mediums[20].T (degC)

WaterExchange1
NATRRE

0 10 20 30 “ 50 60
time (s)
—— pipe.mediums[1].T (degC) —— pipe.mediums[5].T (degC) -~ pipe.mediums[10].T (degC) pipe.mediums[15].T (degC)
pipe.mediums([20].T (degC) pipe. T (degC) —— pipe. T (degC) —— pipe.mediums{35].T (degC)
~——— pipe.mediums[40].T (degC) -~ pipe.| ).T (degC) pipe. i T (degC) pipe.mediums[55).T (degC)
—— pipe.mediums[60].T (degC) —— pipe.mediums[65].T (degC) —— pipe.mediums{70].T (degC) —— pipe.mediums{75).T (degC)
—— pipe.mediums[80].T (degC) pipe. i T (degC) pipe. i T (degC) —— pipe.mediums[95].T (degC)
—— pipe.mediums[100].T (degC)
100
80 -
60
40 -
20 - (e] A
) \° /r 7 |j(_| ~B &=
| /ML /2.
o T T T T T 1
[ 10 20 “ 50 6

30
time (s)
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—— pipe.mediums[1].T (degC) pipe. i T (degC) pipe i T (degC) pipe.mediums[4].T (degC)
pipe. i T (degC) pipe. T (degC) pipe.mediums[7].T (degC) -~ pipe.mediums[8].T (degC)
——— pipe.mediums[9].T (degC) -~ pipe.mediums[10].T (degC) pipe.mediums[11].T (degC) —— pipe.mediums[12].T (degC)

—— pipe.mediums[13].T (degC) —— pipe.mediums[14].T (degC) —— pipe.mediums{15].T (degC) —— pipe.mediums[16].T (degC)

—— pipe.mediums[17].T (degC) —— pipe.mediums[18].T (degC) —— pipe.mediums{19].T (degC) —— pipe.mediums[20].T (degC)

100

0

60

40

R 9

(e} N
) \° /r 7 |j(—| N=| ,_'_-I:I-
. inyss4
07 T T T T T 1
0 10 20 30 40 50 60
time (s)

—— pipe.mediums[1].T (degC) —— pipe.mediums{5].T (degC) —— pipe.mediums[10].T (degC) pipe.mediums[15].T (degC)
pipe.medi T (degC) pipe. T (degC) —— pipe. T (degC) —— pipe.medi T (degC)

~—— pipe.medi ).T (degC) —— pipe.medi ).T (degC) pipe.medit T (degC) pipe.medi T (degC)
pipe.medi T (degC) pipe.medi T (degC) —— pipe.mediums[70].T (degC) —— pipe.mediums[75].T (degC)
pipe.medi T (degC) pipe.medi T (degC) —— pipe. T (degC) —— pipe.medi T (degC)

—— pipe.mediums[100].T (degC)

100 =

0

60

. WaterExchange4
. NA THRRE

0 10 20 30 40 50 80
time (s)
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FluidExample5

VesselPortsData FluidPort 4§

45— 13

<<record>>

diameter: RE [m]

Modelica.Fluid.Vessels.BaseClasses.VesselPortsData height: Eﬁ 7'3\50)“,%3 [m]

<<parameter>> diameter: Sl.Diameter
<<parameter>> height=0: Sl.Height

<<parameter>> zeta_out(min=0)=0.5: Real

<<parameter>> zeta_in(min=0)=1.04: Real

Cout R DE IR RRE
Cin MARDETIEKRERE

SE Sout ~ 0.5

Poutr Pout

Pvesselr Pvessel _’.I >

Aout

Pin, Pin
—— 23
m
Ain /
A —
vessel

Y%name

%name

.. | '+ use_portsData = true TEHXM
ﬁ « ClosedVolume TI& height (Z#E3N

ClosedVolume

OpenTank
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VesselPortsData

B C
R

fluidLevel A. regularFlow

FF fluidLevel > height;
A SN use_portsData = true L5

Pi = Pport (&R 2 20R)

A
\ ‘ use_portsData=false I&5

Pi = DPvessel;

s; = fluidLevel — height;

s; = sli]: MAERIIKRELZ N
use_portsData = false MIZFG. height; = 0 ETL DT,
regularFlow (C7E 3,
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VesselPortsData

B. inFlow
K4 not regularFlow and (s; > 0 or height; > fluidLevelyy)
SLIE Pi = DPvessel;

Si = My

C. noFlow

FE ZDMDIFES

MIE ml’ =0

5; = DL Pressely (height; — fluidLevel)

[
Pdefault




WaterTank
mmxatgjouaEE I

SUDISRE 20 C. K7 0.2 m DKM ADTULD,

« & 50 cm OMEICEHEKOMRS D 60 CTHEKIENNTULD,
SUODEICIERE 3 mm &S 3 cm DIVRZELTUL D,
SUDODOEMICIEFE S5 ame &2 0.8 mOEFEKOMND B,

e $EKOER 14mme ES 1m QIS T. BE 60 C. EH 115 kPa

MDERKFEEEHRINTUL D,

®0.014m FEA/KNZ 0.2 m
£ Im BE 293.15 K ®0.05 m
=2 0.5m (20 C) T =2 0.8m
KR
115000 Pa 7\
333.15 K (60°C) $0.003 m
— EZ 0.03m
N |—_|é_ 0 m
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WaterTank

p = 115000 [Pa]
T = 333.15 [K]
nPorts = 1

\

hotWater

b

%
feedPipe

height = 1 [m]

crossArea = 1 [m2]

nPorts = 3

use_portsData = true

energyDynamics = FixedInitial

massDynamics = FixedInitial
tank level start = 0.2 [m]

T start = 293.15 [K]

ambient

”\

length = 1 [m]

diameter = 0.014 [m]

=

nPorts = 2

’R

length = 0.03 [m]
diameter = 0.003 [m]

portsData
{VesselPortsData(diameter
VesselPortsData(diameter
VesselPortsData(diameter

%
hole

0.014, height = 0.5),
0.003),
0.05, height = 0.8)}
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WaterTank

model WaterTank
replaceable package Medium = Modelica.Media.Water.Standardllater;
import Modelica.Fluid.Vessels.BaseClasses.VesselPortsData;
Modelica.Fluid.Vessels.OpenTank tank(redeclare package Medium = Medium,
T_start = 293.15,crossArea = 1,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
height = 1, level_start = 0.2,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial, nPorts = 3,
portsData
= {VesselPortsData(diameter
VesselPortsData(diameter
VesselPortsData(diameter
annotation( ...);
Modelica.Fluid.Sources.Boundary_pT hotWater(redeclare package Medium = Medium,
T = 333.15, nPorts = 1, p = 115000)
annotation( ...);
Modelica.Fluid.Pipes.StaticPipe pipe(redeclare package Medium = Medium,
diameter = 0.014, length = 1) annotation( ...);
Modelica.Fluid.Sources.FixedBoundary ambient(redeclare package Medium = Medium,
nPorts = 2) annotation( ...);
Modelica.Fluid.Pipes.StaticPipe hole(redeclare package Medium = Medium,
diameter = 0.003, length = 0.03) annotation( ...);
inner Modelica.Fluid.System. system annotation( ...);

0.014, height = 0.5),
0.003),
0.05, height = 0.8)})
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WaterTank

equation
connect(tank.ports[3], ambient.ports[2]) annotation( ...);
connect(hole.port_b, ambient.ports[1]) annotation( ...);
connect(hole.port_a, tank.ports[2]) annotation( ...);
connect(pipe.port_b, tank.ports[1]) annotation( ...);
connect(pipe.port_a, hotWater.ports[1]) annotation( ...);
annotation(

end WaterTank;
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WaterTank
=1L —TavER

— tank.level (m)

09 7

08 —:
07 —:
06 —:
05 —:
04 —:

KA

03 =

0.2 ———7——T— 77— 7T T T
0 200 400 600 800 1,000 1,200 1,400
time (s)

= tank.ports[1].m_flow (kg/s) === ambient.ports[1].m_flow (kg/s) ——— ambient.ports[2].m_flow (kg/s)

0.7 7

JAm T

0.5 —

T

= Ea s B
===
—

0.1 —

1,600

0 200 400 600 800 1,000 1,200 1,400
time (s)

2017/12/07

1,600

e tank.medium.T (degC)

0 200 400 600 800 1,000

time (s)

—_hole.flowModel.vs[2] (m/s)

o 200 400 600 800 1,000

time (s)
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FluidExample6b
HeatTransfer €5 )U

PartialHeatTransfer

o (ZEAMOAR—XEF)L

o TMAMEE. (GEE. MAEZE n BOTI XY RCAEIURAIC A
%Aé_;l/lf%ﬂ."iﬁ D-I_%jéo
heatPorts  BiEAE (thermal isolation)

(GRVHE X heatPorts[i]. Qriow
_____ ! Eﬁiﬁ;ﬂrg Q
. : Tambient ambient
| - — E -
Y .
s > B wsll
/n | FOBBE k [W/m2.K] & Qrows]
surfaceAreali] R T[i]
TR heatPorts[i].T state|i]

Rt I XY il
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HeatTransfer €5 JU

use k = true OiGE

Qflows[ i] = heatPorts[i]. Qflow Qambient
= heatPorts[i]. Qfow

+ k - surfaceAreas|i] - (Tympient — heatPorts|i]. T)
use_k = false D55, FHERINDOEREITHEL

Qflows[ i] = heatPorts[i]. Qflow

IdealHeatTransfer

heatPorts[i].T = T[i] (CEERE = RiIMERE

DynamicPipe
lengths[i] perimeter

Y

__

surfaceAreas=perimeter*lengths
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WaterHeating
37 TEMBL TV ORDKERDS

X} 5
$§ 04
-
< S -

=

*+t

nE
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WaterHeating

system

defaults
oy
/777

Q_flow = 20000.0 * pipe.dxs [W]

tank

level =

fixedHeatFlow1
W\m
2
o

Q_flow=20000.0 * pipe.dxs

height = 1 [m]

length = 5 [m]

diameter = 0.03 [m]

height_ab = 0.3
energyDynamics = FixedInitial
massDynamics = FixedInitial
momentumDynamics = FixedInitial
use_HeatTransfer = true
T_start = 293.15 [K]
m_flow_start = 0.02 [kg/s]
nNodes = 5

modelStructure = a_v_b

crossArea = 1 [m]

nPorts = 2

use_portsData = true
energyDynamics = FixedInitial
massDynamics = FixedInitial
level_start = 0.7 [m]
use_T_start = true

T_start = 293.15 [K]

portsData
={VesselPortsData(diameter = 0.03),
VesselPortsData(diameter = 0.03, height = 0.3)}




WaterHeating

=1L —r3avER
13 TREE 5V ONEE

==
52 OREE I\ TREE

I EH Wf”””’aﬁ,l*f
PR Sl AT dwi o }
| | AR ER— D

DESERE

/N — /
£ F/*E

uuuuuu
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IncompressibleFluidNetwork
Modelica.Fluid.Examples ®DEFIJIL&ZE IE—T B

Modelica.Fluid.Examples.IncompressibleFluidNetwork &= 1—1Y
HME D Iz package MARACIE—T B,

XA1—TOBETCYZ 1L —23a v TETROVGEAIE. importXZEg
MU CTHEAITDIIVR—R VI ENERBRTETDILDICT B,

package MyPackage
import Modelica.Fluid.Types;
import Modelica.Fluid.Pipes;
import Modelica.Fluid.Valves;
import Modelica.Fluid.Sources;
import Modelica.Thermal;

model IncompressibleFluidNetwork "Multi-way connections of pipes and incompressible
medium model”
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IncompressibleFluidNetwork

BEDEITRENNAD/NT I ED/NILITHSEBR S NDIEEFEM
RIEDORY KT —DFF)L

P heat8 {EENTRAE
] « 16e3*pipe8.dxs [W] « Glycol4?

final parameter

aaaaaaaaaaaa

nnnnn

source
« 5.0e5 [Pa]
« 300 [K]
— sink
 1.0e5 [Pa]
« 300 [K]
| valveOpening2 "~ ;7:;;7;

(((((((
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IncompressibleFluidNetwork

« 11ZARMDynamicPipeld nNodes = 2 T\

BE22@D
AN RS

« DynamicPipe ® ModelStructure (&
av_Vvb IEDT. IR TESLDERT
(Zvolume EFILABEEHRINDD
T ETIMRFELLED 9EDIREE

(B TORVEA) OHEED,

startTime=50 startTime=150

Y

system
defaults l
valveOpening2 \/ 9

flow €L (B/317T(C1 (&)
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ncompressibleFluidNetwork

startTime=50

]

valveOpening1

startTime=100

jn

startTime=150

L

valveOpening3

pipe5

system

defaults

2

valveOpening2 ,_l 7] g
startTime=50 startTime=150
valveOpening1 valveOpening3

startTime=100

L

valveOpening2

Q_flow=1663 * pipe8.dxs|

pipe11 valve3

system

defaults
9

ot

2017/12/07

A—TFVCAEY VIRITLEES 3

— SOUrce.p (bar) — sink.p (bar) e pipe1.port_b.p (bar) —— pipe2.port_b.p (bar)
e Pip€3.pOM_b.p (bar) — valve1.port_b.p (Dar) e valve2.port_b.p (bar) === pipe7.port_b.p (bar)

e PiPE@4.POM_b.p (DAr) = PipE9.pOIt_b.p (bar) === pipe1i.port_b.p (bar)

5

||

: C

T

8
8

o 50 100 150
time ()
e pipe1.port_a.m_flow (Kg/s) === pipe2.port_a.m_flow (kg/s) —— pipe3.port_a.m_flow (kg/s) —— piped.port_a.m_flow (kg/s)
—— pipeS.port_a.m_flow (kg/s) —— pipe6.port_a.m_flow (kg/s) = Pipe7.port_b.m_flow (kg/s) = pipeB.port_a.m_flow (kg/s)
—— piped.port_a.m_flow (kg/s) —— pipe10.port_a.m_flow (kg/s) —— pipet1.port_a.m_flow (kg/s)

5

|

g
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IncompressibleFluidNetwork

e pip€1.mediums([1].T (d€gC) === pipe1.mediums[2].T (degC) —— pipe2.mediums[1].T (degC) pipe2.mediums[2].T (degC)
pipe3.mediums[1].T (degC) pipe3.mediums[2].T (degC) - pipe4.mediums[1].T (degC) = pipe4.mediums[2].T (degC)
e pip€5.mediums[1].T (degC) - pipe5.mediums[2].T (degC) pipe6.mediums[1].T (degC) pipe6.mediums[2].T (degC)

pipe7.mediums[1].T (degC) = pipe7.mediums[2].T (degC) == pipe8.mediums[1].T (degC) == pipe8.mediums[2].T (degC)

e pip€9.Mmediums([1].T (degC) === pipe9.mediums[2].T (degC) === pipe10.mediums[1].T (degC) == pipe10.mediums[2].T (degC)

startTime=50 startTime=150 e pipe11.mediums[1].T (degC) === pipe11.mediums[2].T (degC)
—L —|_ 45
valveOpening1 valveOpening3
‘EE EE
—_—  — —
. a‘l\\‘/e1 pipe7 pipe9
§ -m >
=
o o
g (EE
I Q_flow=16e3 * pipeB.dxs. = S
. . pipetl valve3
—
3| =
@ . valve2
—>
I
i
startTime=100 Piped
system
defaults ¢
valveOpening2 \/ 9

T T T 1
0 50 100 150 200
time (s)
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XED

Modelica.Fluid 21 SUICEATBALUTOARABICDL)
CHIEEZ AOWTEER R EVAZE IR,
e FluidPort

« volume EFJU

« flow EFJU

* DynamicPipe

 VesselPortsData

« HeatTransfer €5 )L

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. Bédrich, 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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