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H
FIEFEE gE = 200 [Nm3/h] qF = 50 [Nm3/h]

D & 5151 R R E oF
DEFIVEVER L . SUES & HES
~ E F
K73 pA ~ pH $21.6 X 10 m

XD Bo

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

7 qSA, gAB ~ qDA I P o I X 10K
- ®300 x 300m 1 pA®150 x 300 m | 1B
. BES -

- pS = 1.5 [kPaG]
: ®100 x 250 m

{EEhTi{d: CH4A
BIEE3BE: 25 degC

s / ®21.6 X 10 m l ®21.6 X 10 m
o [=]

[1] BHH X TEHE (HH88) n X 407 GX 307
T2 3 EHE (TR 26 E—EREMBEDA, pr P’

H&H XIBL, p.34, HISE1.9 HE S HE R
NRREHEEEBRLT LR, H G

qH = 200 [Nm3/h] qG = 150 [Nm3/h]
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NER—X[CUTHERLUTULLS, TFF. REZEHET B,
@ File > Opne Model/Library File(s) T
GasPipingSystem.mo ZFW\T S35 UTS5IOY M Network1 Z5TJILO U w DT B,

SA470>LE 21— AHLKHE )

OMEdit - OpenModelica Connectior. £ditor

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
Lo .® A Network1 x B Detailed x B Network1Test x

IFilter Classes |

Librari . I-I{e&E (@) |Writable l Model ‘ Diagram View ‘ GasPipingSystem.Network1 I/media/psf/Home/Dropbox/work/ModelicaFluidETQEI l
ibraries

» [P] openModelica \ a
» ® ModelicaReference gE_Nm3h

» (] ModelicaServices GE_kgs A pA kPaG
» & Complex ~aE Nadh * rhol / 3500 b B
4 @ Modelica (pigpSA.part_bp - 101325) >—D
v [P] asPining em
I Network1 ( 2 ) ( 6)
\é

M| Network1Test system (7) (3)

> E Network2 defaults vv .
[M] Network2Test 8
» [J Network4 (9) \/ gl (1 1 ) > qSA gqSA Nm3h
Network4Test 7777 5 _
> D NetWOfk3 31 pipesA. thowledel.m flows{1] / rhef s
[M] Network3Test
» NetworkX
LI Networ - (8) (4)
pS_Pa governor
> 55 kPaG = 1000 + 101325 >—g
4 » ’
Messages Browser ®

All | Notifications = Warnings = Errors

& welcome = o4 Modeling &5 Plotting @ Debugging



Network1 EAEF I

(1) (2) Modelica.Blocks.Interfaces.Reallnput
NEOSEHERE AN TS IRIS

(1) pS [kPaG] A7]

gliﬂgl

pS kPaG

’ pS_kPaG

T/

(2) gE [Nm3/h] A 73

HE R

qE Nm3h

’ gqE_Nm3h

EDEHES

(3) (4) Modelica.Blocks.Interfaces.RealOutput
NEBNERZNEH NI BDIXRDS

(3) pA [kPaG]H 7

A =)

pA kPaG

%>

B pA_kPaG
T

(4) gSA[Nm3/h]H 7]

N1

3

File Edit View Simulation FMI Export

> 1 98 X|@

Libraries Browser @&
Filter Classes | :

Libraries
» [P] openModelica
» ® ModelicaReference
» [ ModelicaServices
» Complex
v 7 Modelica
» ® UsersGuide
v @ Blocks
> 2 Examples
| Continuous
b L Discrete
» [J Interaction
v Wi Interfaces
P Reallnput
[> RealOutput
P Booleaninput
[ BooleanOutput
» Integerinput
IntegerOutput
@ RealVectorinput
IntegerVectorinput
® BooleanVectorinput

[lso

AVRN—XXVKES1TSUD
SOYNSSr7OSLE1I—

ICRSYOULTERLZET,

gSA Nm3h

*D gSA_Nm3h

SA ORE
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ANARDILEDIAVR—R Y R EEEET(C,
EFIVANTHDIBHRE L B L THATIMLcEDLET, 9

(5)(6)(7)(8) Modelica.Blocks.Sources.RealExpression
BEROHEET S,

HINCANETEERT D, &

(5) pS [kPaG] - pS [Pa]

(1)

BB ({7 XD

pS kPaG

m)'b.MW

0S_Pa= pS_kPaG * 1000 + 101325

(6) qE [Nm3/h] = qE [kg/s]
qE_kgs = -gE_Nm3h * rhoN / 3600

(2)

0 degC, 101325 Pa O%&;

/

(7) pA [Pa] = pA [kPaG]
pipeSA.port_b OFENZME U CTEME:
pA_kPaG = (pipeSA.port_b.p - 101325) / 1000

(12)

(8) gSA [kg/s] = qSA [Nm3/h]
RIS B,

PipeSANEENREE:

U CE

(7)()

governor

@

(10)

» e

(2) (B)y

348WNSU0D

pA kPaG

> (11)

BT D,

(8) (4)

qSA Nm3h

pipeSl ealiedel.n flows[)

N
) ~~.,’-D

@ AVR—XI+&ESTILDOU WD
&
ED w5 L/Z’Parameters E;E/S\

OMEdt Component Paramete

Parameters

- pS_Pa in GasPipingSystem.... ©

y |[pS_kPaG * 1000 + 101325

||value of Real output

INGX=55470a7
UTFRREAETIVR— Y~
INSA—DERBLET,

(12)

—
pipeSA

gSA_Nm3h = pipeSA.flowModel.m_flows[1] / rhoN * 3600

(12)

port_b




Network1 EXEF Il (11) Modelica.Fluid.Sources.MassFlowSource T 10

(9) M Ode I i C a . F I u i d . Syste m / —— OMEdit - Component Parameters - consumerE in GasPipingSystem.Network1
systen A AT LDEFTIVT
defaults L LZ‘@T\EBE g_ 5 o vv v* colﬂn;r:t)er:ec[::nsumerE

\/ 9 “wl2 Class use m flow in — true
; : ; ; ;E E “£‘I\ E path: Modelica.Fluid.Sources.M — — —

General | Modifiers

&R (flow source)

Comment: Ideal flow source that pro|

nPorts = 1

use_m_.ﬂow_ . — T o S e S e e _

E — e BEREOANIRDI&E[FED,

governor t Dazg; e MN—k (OXRDZ) (F11&
A t E E EE T [Medium.T_default

X [Medium.X_default | Fixed value of composition

' T l <\‘ C fill(0, Medium.nC) Fixed values of trace substances

nPorts 1 umber of ports

S A cancel

pipeSA

BEZR SHSAEXTODINAT
(10) Modelica.Fluid.Sources.Boundary_pT

OMEdit - Component Parameters - governor in GasPipingSystem.Network1

ces

34 8WNSU0D

OMEdit - Component Parameters - pipeSA in GasPipingSystem.Network1

Parameters

——— 1$7]5,E (pressure sSou rce) caneral | Assamptions | nlGalzation | Modifiers - -
use _p_in = true s EEMRINTT (static pipe)

Name: governor Class
Class Path: Modelica.Fluid.Pipes.Sta I n h E E- 3 OO m
— Comment: Basic pipe flow model wi —
Path: Modelica.Fluid.Sources.Boy o

| jdsource EfX 0.3 m
Comment: Boundary with prescribed P ¢ - = .
Parameters ’ p “ n PO rts — -I iscircular [trve | = trueif cros d l a m ete r — O L] 3

Geometr
use T i Get the | ,_ G)l j 9 E{% —_— nParallel _[1 | Number of identical parallel pipes
use_X_in Get the « :tj , j , :]Iz : )o length [300 |In Length

|
]

Parameters

use_C_in Get the | . diameter |0.3 m  Diameter of circular pipe
p [.‘vﬂedwump_defadt I Fixed val ;E }:E 2 9 8 , /| 5 K ( 2 5 OC) CrossArea |MoGclca.Conotanta.pl - alamecer raamecer 2 Inner cross section area
T I |298.1S Fixed val perimeter |r~v'ﬂodet ca.Constants.pi * diameter | m Inner perimeter
. roughness |3_58,5 | m Average height of surface asperities (default: smooth steel pipe)
X [Medium.X_default Fixedval s |\ — I\ | * /_ 7 9 (g /l E
C [Fill(0, Medium.nC) | Fixed val Static head
nPorts I |1 || Number of ports height_ab [0 | m Height(port_b) - Height(port_a)

Cancel Cancel




Network1 EXE5 )L
MEBRNESTIILOBE

v Yy
RER

(flow source)

K 73R

(pressure source) m3T

: P3

<
my  myp

FluidPort %° flow model [CDUTIZUT &8
https://www.amane.to/wp-content/uploads/2018/12/ 11
ffe08c971d7476d067b0f2910beb6dd63.pdf

FluidPort C flow model EEIEDILVTLDIDT
1_L7:"\b IbE(J‘EE;Eﬁﬁ;H*EﬂE%L\tZRM5“50

Z 0 m; [kg/s]: RS

- l p; [Pa]: €73
h_outflow,;[J/kg]

PL=P=P ReonsmuBsoIvsLe

h_outflow, m <0
2, . max(=ri,0)h_outflow

ZJ, 4 max(—1,0)

MR
(flow source)

y e

, m>0

ENRERFRINGHRELER)

_ _— Wei i D?
IV — - D1 XN I\DR (Darcy-Weisbach Equation) A ﬂ_ [m3]: MidiRs

I mz/rifzzpuA

L 2
Ap = B% = AD A2 : EERFRH (Darcy's frlctlon factor)
< L S P [kg/m3] ZE
h IO P ) p [Pa.s]: #hit=e
N D> d [m]: @33 (absolute roughness)
— VM1 P2
Delta = d HXI$HE (relative roughness)

D[m]: B® L [m]: BT u[m/s]: FiE

D


https://www.amane.to/wp-content/uploads/2018/12/ffe08c971d7476d067b0f2910be6dd63.pdf
https://www.amane.to/wp-content/uploads/2018/12/ffe08c971d7476d067b0f2910be6dd63.pdf

Network1 EAEF I

EERRBOERLE
L1 re=""C i@mES Delta:%
J7;

- 0.0065
Re <Re; [&ii (laminar flow) Re = 745exp (if Delta < 0.0065 then 1 else )

Delta

\[Samoilenko 1968; Idelchik 1994, p.81, sect. 2.1.21]
64 Ap r? ) ‘
A=—,u= IN=5"2 - IR X1 17§ (Hargen-Poiseuille flow)
Re L 8Su

Re > Re, 7 (turbulent flow) Re,; = Regyen = 4000

251 d/D :

2.51
N (w 3-7) Rev’

d—=IL7ILwy Y « k7414 DR (Colebrook-White Equation)

Re, > Re > Re, ZfzaalE
EREEEENDENRIEBICNMSVEZT(ERNIEIE{C(regularization)Z1T5,

HEFEMERNICE SN 3 0E
TREICEHEREND—EBDEHNAHD I,
https://www.amane.to/wp-content/uploads/2018/12/53edd1aee1c8a8f31ebec6ded67371f5.pdf



https://www.amane.to/wp-content/uploads/2018/12/53edd1aee1c8a8f31ebec6ded67371f5.pdf

N ey, 07 FAREI-CODEZS 1
;.E\‘évozr I\ t“_—L:E_T & A B0 | writable /M/ SHBUPITVNLSICITIUT7XSI Z2DL 3B,

KA BT B / ZAAgEO0—AILINv T —TJEUT CHE4 Z58EIT S

3

/ EEEE{RAE(O degC, 101325 Pa) OEEME rhoN EKHS

model Network ‘(/////, ‘//
import SI = Modelica.SIunits; AVR—XV

replaceable package Medium = Modelica.Media.IdealGases.SingleGases.CH4;
parameter SI.Density rhoN = Medium.density(Medium.setState_pT(101325, 273.15));

Modelica.Blocks.Sources.RealExpression pA(y = (pipeSA.port_b.p - 101325) / 1000) annotation( -+); (7) (8)
Modelica.Blocks.Sources.RealExpression qSA(y = pipeSA.flowModel.m_flows[1] / rhoN * 3600) annotation( ::);
Modelica.Fluid.Sources.Boundary_pT governor( (10)
redeclare package Medium = Medium(BaseProperties(p(nominal = 1000000.0))),
T = 298.15, nPorts = 1, use_p_in = true) annotation( '*');
Modelica.Fluid.Pipes.StaticPipe pipeSA( (12)
redeclare package Medium = Medium, diameter = 0.3, length = 300) annotation( ---);
Modelica.Fluid.Sources.MassFlowSource T consumerE( (11)
redeclare package Medium = Medium(BaseProperties(p(nominal = 1000000.0))),
nPorts = 1, use m flow in = true) annotation( ***);
Modelica.Blocks.Sources.RealExpression pS_Pa(y = pS_kPaG * 1000 + 101325) annotation( --); (5)
Modelica.Blocks.Sources.RealExpression gE_kgs(y = -gE_Nm3h * rhoN / 3600) annotation( -+); (6)
inner Modelica.Fluid.System system annotation( --); (9)
Modelica.Blocks.Interfaces.Reallnput pS_kPaG annotation( :+); (1)
Modelica.Blocks.Interfaces.Reallnput qE_Nm3h annotation( ::); (2)
Modelica.Blocks.Interfaces.RealOutput gSA_Nm3h annotation( ::); (4)
Modelica.Blocks.Interfaces.RealOutput pA_kPaG annotation( :-+); (3)

equation
connect(pA.y, pA_kPaG) annotation( '+);
connect(qgSA.y, qSA_Nm3h) annotation( **');
connect(qE_kgs.y, consumerE.m_flow_in) annotation( **); - .
connect(pS_Pa.y, governor.p_in) annotation( :'*); AVIR—X Y L OEERREER
connect(pipeSA.port_b, consumerE.ports[1]) annotation( *:+);
connect(governor.ports[1], pipeSA.port_a) annotation( -:-); _
annotation( *--);

end Network1: replaceable, redeclare (CDUL\TIE 1. Modelica MU S XDOBE | 2R

https:/www.amane.to/wp-content/uploads/2018/12/8ec4121241c98ee8413280240090c942.pdf
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https://www.amane.to/wp-content/uploads/2018/12/8ec4f21241c98ee8413280240090c942.pdf

Network1 EEXEFI) @ 7rIVE1—(ICUIDEXS
74 AE 31— P AVREY -

OMEdit - OpenModelica Connection Editor

File Edit View Simulation | Export Debug OMSimL Tools Help

feBB \OHOTH<E® -E © 9 - & #-

|t|ltzrarlcels Browser |® Hb Network1 % | of Network2 %  of Network2Test %  of Network3 %  of Network3Test ¥ "
ilter Classes
— ik Iﬂ & O writable Model | Icon View | GasPipingSystem.Network1 | /media/psf/Ho...pingSystem.mo |
ibraries
1
» [P] openModelica 3

» ® ModelicaReference
» ) ModelicaServices
» I Complex
» P Modelica
» [P] GasPiping
v [P] GasPipingSystem
|!’ Network1Test
» [J Network2
[M] Network2Test

» ] Network3
[M] Network3Test

pA [

qSA | >

4
Messages Browser @
All ' Notifications = Warnings = Errors

[1] 19:09:55 Scripting Notification E
Check of GasPipingSystem.Network3 completed successfully.

X:-158,Y:16 & Welcome = o4 Modeling = £ Plotting @ Debugging
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FTANBTETIL ® Network1Test&E 755 « F(C L. Simulate® DU wHT 3,

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
s BB \OHOTRKE B - B @3 = & @~
Libraries Browser ®

{ Network2 %  of Network2Test #  of Network3 %  of Network3Test # = of Network1Test % 4' ’
L -I{ A $ © | writable | Model | Diagram View GasPipingSystem.Netwo,ﬁTest /media/ps...System.mo | i«
Libraries L1

» [P] openModelica / =

» ® ModelicaReference
» [] ModelicaServices -
» I Complex SlmUIate
» 7 Modelica
» [P] GasPiping 1.5 kP?G
~ [P] GasPipingSystem p

» M er{1

S pA E

IFilter Classes | @

¥ J Networkz |
[M] Network2Test qE qSA

» L] Network3 k=1.5
[M] Network3Test qf

k=200

200 Nm3/h

4
Messages Browser 3]
All ' Notifications = Warnings = Errors

[1] 19:09:55 Scripting Notification E
Check of GasPipingSystem.Network3 completed successfully.

X:-70,Y:57 @& Welcome = o4 Modeling = &5 Plotting @ Debugging

Network 1 Test
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16

® FTwoLT

OMEdit - OpenModelica Connection Editor

__bEjD Y I\jéo

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
' 7 . I csv % -
JeBHER 98 XPl-lFadA I W @&
lera...@ X Plot : 1 Variables Browse ®
IFilter Variables [ v
. . Auto Scale FitinView Save Print Grid  Detailed Grid  No Grid Log X » . ) )
Libraries Simulation Time/Unit s v
» [P] Op...c
» ® Mo...c —— network11.pS_kPaG —— network11.pA_kPaG
» [J) Mo...e _ P =
s B Co e 1.6 ] K ' Tlme. Speed: 1
» Mo...c i . -
> % G:__nc( | Variables v Value Display Ui
v [P] Ga...er ]
» 0 N...1 155
v + conlumere [£7]
» N...2 . ‘ » gQuernor /
M N...t - S 5 g
J 2
» LI N...3 p
M N...t| 15 [VIpA_kpPaG 1.49337
i ‘ » pS_Pa
T pA [Vlps_kpaG 1.5
i ‘ > pipeSA
1.45 - qE_Nm3h 200
. ¥ qE_kgs
) y -0.039763
] » gSA
14 ' . ' . ' . . S S S — qSA_Nm3h 200
0 0.2 0.4 0.6 0.8 1 rhoN \| 0.000715734 |g/cm3
time (s) » system
| e e
Messages Browser @ qE )
All | Notifications = Warnings = Errors b GasPiping...work3Test
[1] 19:09:55 Scripting Notification =
Check of GasPipingSystem.Network3 completed successfully.
4 4 vild >
& welcome o4 Modeling | £5 Plotting | @ Debugging

Network1 Test

/

Plotting 920
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AVR—X I &
JdE— U TERR S B3

17

IEERLE T,

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator

s8R

Libraries Browser
[Filter Classes | @

Libraries
» [P] openModelica
» ® ModelicaReference
» (] ModelicaServices
» I8 Complex
» 7 Modelica
» [P] GasPiping
v [P] GasPipingSystem

» J Network1

[M] Network1Test

E Network2Test

» [J Network3
[M] Network3Test

\'..T. '<: g @ .\.\.\ ' Q

® Hh Network1 % | of Network2 %

o Network2Test %  of Network3 ¥  of

Tools Help

e | — )

=1

et

| =

@REEICLT
D SIERT B,

pPA, pA_kPaG

>»>

pA

qSA

3ipesA. ionlindel.n tism(1] / ¢

qAE

pA kPaG

qSA Nm3h

BN -

»

QR#RICLT qSA, gSA_kPa

hSIERRT %,

kA B @ writable | Model | Diagram View | GasPipingSystem.Network2 | /media|
pS kPaG system
defaults qE kgs
\/ g M o oot / 300
Vorya
qE Nm3h '
' P
@
S
o
=
- - l
|
|
| up
<L
. M
| ‘a
pS Pa governor 1 :
5 ARG » 1000 ¢+ 10N )—t ' - -
S pipeSA
Parameters
< Attributes
Messages Browser 'l Open Class
All | Notifications © View Documentation
Irl I
(1] -r #F Duplicate Ctrl+D
1] 19:09:55 Scripting N
Check of GasPipingSystq % Delete Del
/3 Rotate Clockwise Ctrl+R
£\, Rotate Anticlockwise Ctrl+Shift+R
/Il Flip Horizontal H
= Flip Vertical \%

& welcome = o4 Modeling &5 Plotting @ Debugging ’

@ pipeSA #H2"YJv %2 LT Duplicate TIERKT %,
a7 'Jv% LT Attribute T pipeAE IC') x—LT %,
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pPiPeAE @NRTITOEIRNSXA—5DEREETS,

OMEdit - Component Parameters - pipeAE in GasPipingSystem.Network2

isCircular | true v | =true if cross sectional area is circular

Parameters
Genera | | Assumptions Initialization = Modifiers
- p— nParallel = 40 4025
9- Name: pipeAE
S length = 10 [m] KT 10m
Path: Modelica.Fluid.Pipes.StaticPipe
C t: Basic pipe fl del without st f -
Par:::\::s asic pipe flow model without storage o massorenerg/ dlameter — 0.021 6 [m] q) 2/| .6

Geometry

nParallel] (40 | Number of identical parallel pipes'] w l \O r 7@ :t [ — | ‘i AE P I I I
length |10 | m| Length I}"JE q n a ra e
diameter] [0.0216 | m| Diameter of circular pipe .

NN Y V4 A S =
crossArea |[Modelica.Constants.pi * diameter * diameter / 4 | m2 Inner cross section area l / 4 / ) b z ﬁ@{tiﬁ é ‘i d rr‘ t
perimeter |N‘.odelica.(onstants‘pi * diameter \ m Inner perimeter la e e r

roughness [2.5e-5

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

Static head

height_ab |O | m Height(port_b) - Height(port_a)

[ ok | cancel
® FFXRE1—ICHIDE X T pipeAE O I— KR OREETL. RIBEERET S,

Modelica.Fluid.Pipes.StaticPipe pipeAE(
redeclare package Medium = Medium, diameter = 0.0216, length = 10, nParallel = 40) annotation( **-);

® ENEHREOHMBEBUERERET S,

oF pE_kPaG
> pE_kPaG = (pipeAE.port_b.p - 101325) / 1000
QAE qAE Nm3h

R —— >—D gAE_Nm3h = pipeAE.flowModel.m_flows[1] / rhoN * 3600
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FZ NHEFI © Zal—yayvaEETI B,

\ll

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator Tools Help

e BB \OHOTHRKS Boee H- QO (Yoo =i~ - &~

L.|brar|es Browser @ o Network1 %  o& Network2 ® | o& Network2Test %
|F1lter Classes l

B Network4 % B Network4Test %  of Network1Test ¥ B DetailedPij "
ik A B O writable | Model | Diagram View | GasPipingSystem.Network2Test

Libraries

» [P] OpenModelica

» [% ModelicaReference P .

» ModelicaServices ~ ~ 1518 g—

» I Complex 7’(:' JG)T.U-’r J:EIEE.EE 50

» 7 Modelica |

» [P] GasPiping pA

v [P] GasPipingSystem '
» J Network1

[M] Network1Test pS pA E [
| qE pE |

/media/psf/Home/Dropbox/wo...630/old/GasPipingSystem.mo | =

[M] Network4Test k=1.5
» [J Network3 qE
[M] Network3Test qSA
I qAE
k=200

@ Network2Test&E 705+ JICT B,

v
4

Messages Browser

All ' Notifications = Warnings = Errors

& welcome = & Modeling Plotting @ Debugging

Network2Test



Network2 S-A-E OEFJL
ZIalb—Ya ViR ® FhEFOY RT3

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator Tools Help

JeHE 98 XPl-Eg4 S W -

Libraries Browser @® X Plot: 1
IFilter Classes | @

Vdriables Browser @®
|Filler Variables | ®

Auto Scale  FitinView Save Print Grid | Detailed Grid No Grid Log X Log Y »

Libraries “Simulation Time Unit s v

» [P] openModelica
» ® ModelicaReference — network11.pS_kPaG —— network11.pA_kPaG —— network11.pE_kPaG

» (] ModelicaServices 1.5
. x |

» I Complex
PS PA

» 7 Modelica
» [P] GasPiping
v [P] GasPipingSystem 1.48
» J Network1
[M] Network1Test
» [J Network?2

T 1.46
[l Network2Test

T

» L] Network4 i
[M] Network4Test . 1.49337
» J Network3 1.44
[M] Network3Test 1 ' ‘ ‘ 1.39567
] | ‘ ‘ » pS Pa
142 - pE — Vs _kPaG 1.5
T ’ ‘ ‘ » pipeAE :t =3
] » pipeSA NLEE
1.4 - » qAE
: qAE_Nm3h 200
i , , | ‘ qQE_Nm3h 200
1.38 T T T T T T T T T T T T T T T T T T T 1 4 QE_kgS
0 0.2 0.4 0.6 0.8 1 » gqSA
time (s) qSA_Nm3h 200
Messages Browser @® rhoN 0.000715734
o . » system
All | Notifications = Warnings  Errors » pA
» qE
v 4 »

& welcome  of Modeling £ Plotting @ Debugging
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AVR—XKXVFEIE—UTERI 3 FIRERLIE T,
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0S kPal systen === esscse === pA pA_kPaG
’ \oef}.t:¢ qE kgs : qF kgs >——>
g & s v el NN : CRARIRMEITN 1 Lttt ceeceesm - -pB_k'P
e : § pB > a:G
: e fo— '
G e - A vV
: ‘.; § ----;E """" bE “KPaG
Femmmm———a ™ - e
gF Ne3h : : oF oF kPa.'G
-"!LJ MEIALCEIEEELIe
JT @
pS Pa N
: aSA aSA Nm3h
pipeSA ' pipeAB ; :- == -q:\B- """ cfA'B-PTfQBh
- }-——-> 1

dVR—X2 D Duplicate & Attribute T
IRVRIREBA DIV R—XX Y L EERT B,
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qfF kgs

aF Ne3h - «— qgF_kps =-gF_Nm3h * rhoN / 3600
\ )4 ‘jl

consumerF @ AHDig+. R—~MEBRET S,

OMEdit - Component Parameters - consumerF in GasPipingSystem.Network3

443UNSU0D

/-

Parameters
General | Modifiers
Component
et luse_m_flow_in = true
—
Class -_ -_ -_
Path: Modelica.Fluid.Soy P 'I
—
Comment: Ideal flow source t n O rtS — hd trace substances
Parameters
use_m_ﬂow_i Get the mass Flow rate from the input connector
use_T_in Get the temperature from the input connector
use_X_in Get the composition from the input connector
use_C_in Get the trace substances from the input connector
m_flow [o | Fixed mass Flow rate going out of the fluid port
T [Medium.T_default | Fixed value of temperature
X [Medium.X_default | Fixed value of composition
C fill(0, Medium.nC) Fixed values of trace substances
nPorts |1 INumberofpoﬂs

Q® TP =EHET B,

Modelica.Fluid.Sources.MassFlowSource_T consumerF(
redeclare package Medium = Medium(BaseProperties(p(nominal = 1000000.0))),
nPorts = 1, use_m_flow in = true) annotation(:'*);
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INT TDERRE _
\ pipeAB @ RTITORIRNSA—-5EEET S,

OMEdit - Component Parameters - pipeAB in GasPipingSystem.Network3

Parameters
— General | Assumptions Initialization = Modifiers
E——
Component
o lpCAB Name: pipeAB
Class

Path: Modelica.Fluid.Pipes.StaticPipe I e n gth — 3 O O

Comment: Basic pipe flow model without storage of mass or energy

Parameters =
diameter =
isCircular |true | v | =true if cross sectional area is CV "

Geometry

nParallel | 1 Number of identical parallel pipes

length |t00 [im Length
1
0.

diameter J/0.15 [Im Diameter of circular pipe

crossArea |Modehca£onstants.pi * diameter * diameter / 4 | m2 Inner cross section area

perimeter |.V|odeﬁca.Comstamts.pi * diameter | m Inner perimeter

roughness |Z,Se-5 | m Average height of surface asperities (default: smooth steel pipe)
Static head

height_ab |0 | m Height(port_b) - Height(port_a)

Cancel

Q@ NRATTDOHRBZERET B

Modelica.Fluid.Pipes.StaticPipe pipeAB(
redeclare package Medium = Medium, diameter = 0.15, length = 300) annotation( '+);

G ENERENHE L BUEBEET o

— > pB_kPaG = (pipeAB.port_b.p - 101325) / 1000

aAB QAB Nm3h

B e o [ gAB_Nm3h = pipeAB.flowModel.m_flows[1] / rhoN * 3600
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INT TDERE

]

pipeBF @ R+T7oERANR

[
(=%
@
a Parameters
€3 General | Assumptions Initialization = Modifiers
Component
Name: pipeBF
Class
Path: Modelica.Fluid.Pipes.StaticPipe

Comment: Basic pipe flow model without storage of mass or

Parameters
Circular |t

AVR—RVEKDEBREETS

isCircular |true v | =trueif cross sectional area is cjpfular|
Geometry

nParallel = 10
length =10
diameter = 0.0216

nParallel |10

| Number of identical parallel pipes

length 10

[im Length
1

diameter [0.0216

lIm Diameter of circular pipe

crossArea [Modelica.Constants.pi * diameter * diameter / 4

| m2 Inner cross section area

perimeter |Modehca.(onstantspi * diameter

| m Inner perimeter

roughness [2.5¢-5

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

Static head

height_ab [0

| m Height(port_b) - Height(port_a)

Cancel

@ NTTDOHRBZRET B

EX_QEEQEjéo

OMEdit - Component Parameters - pipeBF in GasPipingSystem.Network3

Modelica.Fluid.Pipes.StaticPipe pipeBF(
redeclare package Medium = Medium, diameter

0.0216, length = 10, nParallel = 10)

annotation(:');

@

pF

pF kPaG

mz>_£:>

T E BUETBREKRET B,

pF kPaG = (pipeBF.port_b.p - 101325) / 1000
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OMEdit - OpenModelica Connection Editor
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

S eB8R NOHOTH <= HO6S K- O9E IPH9S W <19 & # BN~

Libraries Browser P® o
IFilter Classes | @

Network2 b 4 A Network3 b 4 A Network3Test ®

ik A E @ writable  Model | Diagram View | GasPipingSystem.Network3Test | /media/psf/Home/Dropbox/work/Modelic...d/hanson_20190427/GasPipingSystem.mc|

Libraries
» [P] OpenModelica

» ® ModelicaReference PA T’r - y:EiEE\ I/’I' )’ 'j I‘E 'EE?%O

» [J ModelicaServices
! 2 odeic 1.5 kPaG oS oA

v [P] GasPipingSystem

» J Network1
[M] Network1Test q E pB
» O Network2 k=1.5 E
[M] Network2Test qE g F Y

» [J Network4
s Ul nermor et 200 Nm3/h

i Network3Test

pF

k=200 aqSA qAB
qfF S 2N/

50 Nm3/h v

k=50

4
Messages Browser €3
All ' Notifications = Warnings  Errors

[3] 07:41:48 Scripting Notification =
info: Logging information has been saved to "/tmp/OpenModelica_amane/OMEdit//omslog.txt"

X:-63,Y:-25 & welcome o& Modeling = & Plotting @ Debugging

Network3Test
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ZIalb—yayviER

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI

JeBER 95 X[©|-

Libraries Browser @®
[Filter Classes | @

Libraries
» [P] openModelica
» ® ModelicaReference
» [J ModelicaServices
» I Complex
» 72 Modelica
» [P] GasPiping
v [P] GasPipingSystem
» J Network1
[M] Network1Test
» 0 Network2
[M] Network2Test
» [] Network4
[M] Network4Test
» ] Network3

il Network3Test

Export Debug OMSimulator Tools Help
SRk Sy -
x Plot - 1 Variables Browser @®
[Filter Variables | @
Auto Scale  Fitin View Print  Grid | Detailed Grid No Grid Log X LogY Setup . i . .
Simulation Time Unit v
— network11.pS_kPaG —— network11.pA_kPaG —— network11.pB_kPaG —— network11.pE_kPaG : f
—— network11.pF_kPaG K » II Tlme. Speed:|1 K > II Time. Speed:|1_|~
15 Variables v Value “  Variables ¥ Value
] e
1.48 i \ \ v network11 v pE_kPaG 1.39249
] i » consumerE [ » pF
] \ \ } » consumerF Ii 7J v/ pF_kPaG 1.37654
1:46 7 \ T AN D » governor » pS_Pa
i pS pA p B » pA v pS_kPaG 1.5
1.44 - - i - - - i : v pA_kPaG 1.49019 » pipeAB
i } » pB » pipeAE CKE
142 | v pB_kPaG 1.47425 > pipeBF NILEE
] ; » pE > pipeSA
1 D F " v/ pE_kPaG 1.39249 » QAB
1.4 ]
. /. » » pF QAB_Nm3h 50
] / i V| pF_kPaG 1.37654 gE_Nm3h 200
1.38 1 I » pS_Pa » qE_kgs
] ; v pS_kPaG 1.5 qF_Nm3h 50
1.36 . . . : . . . . . . » pipeAB » qF kgs
0 0.2 0.6 0.8 1 > pipeAE » qSA
time (s) » pipeBF gSA_Nm3h 250
e —— ox ' PiPesA rhoN 0.000715734
. . » qAB » system
All | Notifications = Warnings = Errors gAB_Nm3h 50 » pA
= qE_Nm3h 200 » qE
» qE_kgs » qF
aF Nm3h 50 Y%
MK > <
& welcome o4 Modeling Plotting = @ Debugging Modeling &5 plotting @ Debugging

Network3Test
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@ ] * g 9 & hos oF kas pA kPaG
oS KPal PR P — > pA_kPaG
pS_kPaG o8 pB kPaG
A— pB_kPaG
ol %kpaﬁ
gE_Nm3h b > pC_kPaG
ob pD kPaG
qF_Nm3h e pD_kPaG
o€ pE kPaG
o pE_kPaG
oF oF kPaG
e pF_kPaG
o6 oG kPaG
Rl pG_kPaG
gG_Nm3h o oH kPaG
.1 i > pH_kPaG
H N h aSA qSA Ne3h
aH_Nm3h > 3> qSA_Nm3h
S1ISUTIIHD =3 1S gAB_Nm3h
Network3 ZH0UwOULT i °>a° = BC_Nm3h
Duplicate Eﬁ/\l?@% L. r‘_ _f: — %D qCD Ne3h =
OVR—XRYREERLT “te=3=~>  qCD_Nm3h
LTRELE T, > qDA_Nm3h




Network4 &€ 7L
@ Real.Expression

..f

dE_kgs ¢ vl qF_kgs:

pDI=
I
oF =
PG =
PHE
qSA -
qAB= ]
qBC%

pA kPaG

pB kPaG

pC kPaG

pD kPaG

pE kPaG

28
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pS_Pa = pS_kPaG * 1000 + 101325

qE_kgs = -qE_Nm3h * rhoN / 3600

qF_kgs = -qF_Nm3h * rhoN / 3600

qG_kgs = -qG_Nm3h * rhoN / 3600

gH_kgs = -qH_Nm3h * rhoN / 3600

pA: pA_kPaG = (pipeSA.port_b.p - 101325) / 1000
pC: pC_kPaG = (pipeBC.port_b.p - 101325) / 1000
pB: pB_kPaG = (pipeAB.port_b.p - 101325) / 1000
pD: pD_kPaG = (pipeCD.port_b.p - 101325) / 1000
pE: pE_kPaG = (pipeAE.port_b.p - 101325) / 1000
pF: pF_kPaG = (pipeBF.port_b.p - 101325) / 1000
pG: pG_kPaG = (pipeCG.port_b.p - 101325) / 1000
pH: pH_kPaG = (pipeDH.port_b.p - 101325) / 1000
SA_Nm3h = pipeSA.flowModel.m_flows[1] / rhoN *
gAB_Nm3h = pipeAB.flowModel.m_flows[1] / rhoN *
BC_Nm3h = pipeBC.flowModel.m_flows[1] / rhoN *
gCD_Nm3h = pipeCD.flowModel.m_flows[1] / rhoN *
gDA_Nm3h = pipeDA.flowModel.m_flows[1] / rhoN *

5600
5600
5600
5600
5600
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o Wadn

>

eH_Nadh

‘LA 2k

[ nsumerE ~=:consumerF —

Il; 2d
[ nsumerH i consumerG —

pA

pA kPaG

pB kPaG

pC kPaG

pD kPaG

pE kPaG
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governor

use_p_Iin = true
T =298.15
nPorts = 1

consumerE ~ consumerH

use m flow in = true
nPorts = 1

pipeSA

length = 300
diameter = 0.3

31

pipeAE

nParallel = 40
length = 10 [m]
diameter = 0.0216 [m]

pipeBF

pipeAB

length = 300
diameter = 0.15
pipeBC

length = 200
diameter = 0.15
pipeCD

length = 250
diameter = 0.1
pipeDA

length = 250

diameter = 0.1

V—XJ—FELUTERKICHEELT T,

nParallel = 10
length = 10 [m]
diameter = 0.0216 [m]

pipeCG

nParallel = 30
length = 10 [m]
diameter = 0.0216 [m]

pipeDH

nParallel = 40
length = 10 [m]
diameter = 0.0216 [m]

Modelica.Fluid.Pipes.StaticPipe pipeCD(
redeclare package Medium = Medium, diameter = 0.7, length = 150) annotation(::-);
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File Edit View Simulation FMI Export Debug OMSimulator Tools Help

e BB \OHOTH<E B o0e B Q9E % - =i~ & #~

Libraries Browser
lFilter Classes

l.@ oA Network1 %  of Network2 %  of Network2Test % = i Network4 ¥ = E Network4Test ¥  of Network1Test % l»

kA B O  writable  Model | Icon View | GasPipingSystem.Network4 | /media/psf/Home/Dropbox.../old/GasPipingSystem.mo

Libraries
» [P] openModelica =

» ® ModelicaReference A
» [ ModelicaServices pS p
» I Complex

» 7 Modelica ,
» [P] GasPiping q E pB

v [P] GasPipingSystem
» J Network1

[M] Network1Test pC
» [J Network2 G
[M] Network2Test q D
g Network4Test p
» ] Network3
[M] Network3Test q H p E

qSA gAB gBC qCD qDA H
N /N SN NSNS P
NSNS NN

4 >
Messages Browser )

All ' Notifications = Warnings = Errors

X:-148,Y:-29 & welcome =& Modeling Plotting @ Debugging
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OMEdit - OpenModelica Connection Editor
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

;%é@ \...T.<§ @ .\.\.\ ' O@E 9’ »  Ho” “' e >

to

|E'Iltzrancels Browser |® oA Network1 %  of Network2 %  of Network2Test % "l Network4 % = of NetworkdTest ¥ = of Network1Test ¥ E | I'
ilter Classes
Librari ik A B @ writable | Model | Diagram View | GasPipingSystem.Network4Test | /media/psf/Home/Dropb...ld/GasPipingSystem.mo |
ibraries

» [P] openModelica
» ® ModelicaReference

] ModelicaServi
8 Lol 1.5 kPag
qE

a
pS

» 7 Modelica
» % GasPiping
v [P] GasPipingSystem
» OJ Network1 200 Nm3/h
[M] Network1Test v~
» OJ Network?2 pr
[M] Network2Test -
» L] Network4

50 Nm3/h
» £ Network3

=50
[M] Network3Test '

150 Nm3/h

qSAqABqBC qCDgDA

qH

200 Nm3/h '

k=200
b
4

Messages Browser 3
All ' Notifications = Warnings  Errors

X:138,Y:29 @& Welcome o4 Modeling = &5 Plotting @ Debugging
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N oy _\ N ﬂ:
ZaLb—vaVvER KD

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
{ - 1 x I Py csv S
JeHE 98 XPl-[EQ4 S W &-
Libraries Browser ® X Plot - 1 Variables Browser
IFilter Classes | @ IFilter Variables | @
. Auto Scale FitinView Save Print Grid | Detailed Grid No Grid Log X » . . .
Libraries Simulation Time Unit s
» [P] openModelica :
» ® ModelicaReference | —— network11.pS_kPaG —— network11.pA_kPaG —— network11.pB_kPaG
» [C) ModelicaServices K ’ II Time:/0.0 Speed:
» B Complex —— network11.pC_kPaG —— network11.pD_kPaG network11.pE_kPaG
» 7 Modelica -
» [P] GasPiping ) ) ) ) ) ) Variables v Value
~ [P] GasPipingSystem — network11.pF_kPaG network11.pG_kPaG network11.pH_kPaG pS » consumerH
» O Network1 1.5 5 » governor
[M] Network1Test ] A » pA
[M] Network2Test . I boB
» L] Network4 1.3 3 ! P
il Network4Test 1 v/pB_kPaG 1.16139
» L] Network3 1.2 pB » pC
[M] Network3Test ] T v pC_kPaG 1.02769
1.1 7 M1 » pD
;3 . i v/ pD_kPaG 0.897975
7 pb | 2 pE
0.9 3 v pE_kPaG 1.35598
E pH pD » pF
0.8 v pF_kPaG 1.06338
0'7 . v 1 v v 1 v i v T v ' 1 v v 1 | ' pG
0 0.2 0.4 0.6 0.8 1 v/ pG_kPaG 0.929555
time (s) » pH
v pH_kPaG 0.79971
Messages Browser @ » pS_Pa
All ' Notifications = Warnings  Errors v pS_kPaG 1.5
» pipeAB
» pipeAE
! » pipeBC
i .
& welcome o4 Modeling = £ Plotting =~ @ Debugging
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File Edit View Simulation FMI Export Debug OMSimulator Tools Help

JeHE 95 XPL-E g4 S % -

L.lbranes Browser [2] X Plot - 1 V.arlables.Browser FL
|Filter Classes | @ IFilter Variables | @1
o Auto Scale FitinView Save Print Grid Detailed Grid No Grid Log X » o .
Libraries Simulation Time Unit 's v
» [P] openModelica :
» ® ModelicaReference | —— network11.gSA_Nm3h —— network11.gAB_Nm3h —— network11.qBC_Nm3h . _
» [} ModelicaServices |
Time:|0.0 Speed: »
» & Complex —— network11.qCD_Nm3h —— network11.qDA_Nm3h K » II P
» 7 Modelica ‘iabl + Val =
» [P] GasPiping 600 - SA iables alue
v [P] GasPipingSystem q » pipeDH
» O Network1 ssf0  —F——— ————————— 1+ || » pipeSA
[M] Network1Test . » gAB
» O Network2 400 v/qgAB_ Nm3h  261.007
[M] Network2Test . > aBC
» L] Network4 00 aAR q
L Network4Test ] Yo v gBC_Nm3h 211.007
» L] Network3 ] i » qCD
[M] Network3Test 200 qBC— v qCD_Nm3h  61.007
] » gDA
100 7 v/QDA_Nm3h  -138.993
0 qE_Nm3h 200
] » qE_kgs
100 : aDA qF_Nm3h 50
] i » qF_kgs
. G_Nm3h 150
-200 T T T T T T T T T T T T T T T | > qk -
0 0.2 0.4 0.6 0.8 1 qG_kgs
time (s) qH_Nm3h 200
» qH_kgs
Messages Browser @ , qQSA
All ' Notifications = Warnings  Errors v/qSA Nm3h 600
0.000715734
» system
pS =
< >
& welcome &% Modeling & Plotting | & Debugging
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£ e
{55 [kPaG] 3Z@A[1] [kPaG] ¥55R [Nm3/s] 3ZBA[1] [m3/s]

1.5 1.5 600.000
1.45372 1.46 261.007 261
1.16139 1.14 211.007 211
1.02769 1.00 61.007 61
0.897975 0.89 138.993 139
1.35598
1.06338 SER[1] S AH R ITEME (HiSE)
0.090555 PHL2 3 SR (ERH26E—ERENBET) AR,
0.79971 HAH XGR, p-34, HlzE1.9
_ 1000HD?
o BER(C(SIEENRIEIEEETEREETELD I T, Q= K\/ SLg
. Yﬁk[ﬂ F. BOKISTEDTREBFRINEHL. HXLLE S=0.60
T REBEH K & LTR—ILOEE (K=0.707) ®KIEDEE Q [m3/h]:RE
(K=0.782) ZEAHL\TLE T, MEBOBETFLEENENLGIL. HEIE H [kPa]:IE7ZE
BR—ETI, D [em]: &%

e KYZAL—TaVEFTITIE. HHIEEMAL LB T L [m]iEE
DEENES (CHEFLF T, AP ERECENCHEELET. ¢ [m/s2]:EhhE
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