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RD KDL I ERRME oE oF
DETILESER U S o s#Es 50 Nm3/h
~ E F
7] 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]
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Network1 BEATEIL

INZER—RICLTIBERLTWL, T, ABTZEHET S,
14705 LE 21—

OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export/ Debug OMSimulator Tools Help
7(il§"k3 \...T.<g @.\.\.\ ' Q@E 9‘ »  Th» “'
Libraries Browser O 4 Nbtwork1 % o Network2 % o Network2Test % o Network3 % of Network3Test % B Network1Test % |’

IFilter Classes | @
L 'Il oA $ © | writable | Model | Diagram View | GasPipingSystem.Network1 | /media/psf/Home/Drop...d/GasPipingSystem.mo |
Libraries i ]

» [P] openModelica

» ® ModelicaReference pS_kPaG Systen (6) (7)

: E] Edsnc:::::Serwces > \def}nsl qE l‘<9s . oA pA kPaG
» 7 Modelica 7777—9 . sk ot .6 - 10125) >—I>
» [P] GasPiping
b - (1) 3
gE Nm3h (9) vv \ £ (8) ( )

» O Network2 1 1 § aSA aSA Nm3h
[M] Network2Test ( ) B
’ D NetWOFk3 '_1‘!"1 A 1) cwtbece ows[
[M] Network3Test ( 2 )
pS_Pa governor (4)
(5)
(1 O) pipeSA
4 5 =
Messages Browser )

All ' Notifications = Warnings = Errors

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

X:120,Y:53 @ Welcome = o4 Modeling = &8 Plotting @ Debugging

GasPipingSystem.mo ZRIU\T Network1 Z7 05+ T B,



Network1 BEERES )L
(1) (2) Modelica.Blocks.Interfaces.Reallnput

NBONSEHEHZ ATNITSIXRDS

pS kPaG
1) pS [kPaG
(1) pS [kPaG] A3 o5 kPaG

(2) qE [Nm3/h] A 7]

qE Nm3h

’ qE_Nm3h

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

pA kPaG

(3) pA [kPaG]Hi 73 [ oA_kPaG

(4) qSA[Nm3/h]i 7]
qSA Nm3h

.—-D gSA_Nm3h



Network1 EAREF )L 7
(5)(6)(7)(8) Modelica.Blocks.Sources.Interfaces.RealExpression
M TCANEEEERT S, EUERPOHERROHEHETD
(5) pS [kPaG] - pS [Pa]
pS_Pa= pS_kPaG * 1000 + 101525

OMEdit - Component Parameters - pS_Pa in GasPipingSystem.... &

Parameters

General | Modifiers
Component

Name: pS_Pa

Class

(6) qE [Nm3/h] = qE [kg/s]
gE_kgs = -qE_Nm3h * rhoN / 3600

/

0 degC, 101325 Pa MOE

Path: Modelica.Blocks.Sources.RealExpression
Comment: Set output signal to a time varying Real expression

Time varying output signal

\pS_kPaG * 1000 + 101325 | Value of Real output

348WNSU0D
0

oA pA kPaG

(7) pA [Pa] = pA [kPaG] >
pipeSA.port_b MENZMHME U TENUEIRT B,
pPA_kPaG = (pipeSA.port_b.p - 101325) / 1000

aSA aSA_Nm3h

(8) qSA [kg/s] » qSA [Nm3/h] [~ 3>
pipeSADEEREZIHE LU TEMNEIRT B,
gSA_Nm3h = pipeSA.flowModel.m_flows[1] / rhoN * 3600




Network1 EAESIL (11) Modelica.Fluid.Sources.MassFlowSource_T ,,

- - OMEdit - Component Parameters - consumerE in GasPipingSystem.Ntwork1
(9) Modelica.Fluid.System

Parameters
Sys tem General | Modifiers
Component
defaults vv v* Name:
ame: consumerE
\\v/’ S in =
g use_m_flow_in = true
g he 4 = . ) —_ —_ —_
~ E w Path: Modelica.Fluid.Sources.M.
; ; ; ; l VAR Y g Comment: Ideal flow source that pro| kes

E nPorts = 1

- Parameters —

b use_m_flow_in v Get the mass Flow rate from the input connector
use_T_in D Get the temperature from the input connector

I — use_X_in Get the composition from the input connector
a I| , 5 Z g“ use_C_in Get the trace substances from the input connector
governor m_flow [0 | Fixed mass Flow rate going out of the Fluid port
A t E E EI E T Medium.T_default | Fixed value of temperature
X [Medium.X_default | Fixed value of composition
' r:l <\‘ C lfitl(o, Medium.nC) | Fixed values of trace substances
nPorts [ | Number of ports
S A ' | —

pipeSA

BESR SHSAXTOINAT

(10) Modelica.Fluid.Sources.Boundary_pT (12) Modelica.Fluid.Pipes.StaticPipe

Parameters
Parameters
General | Assumptions Initialization = Modifiers
General | Modifiers Component
Component 3 Name: pipeSA
use_p_In = true

Name: governor — — Class

Class Path: Modelica.Fluid.Pipes.StaticPipe I e n t h — 3 O O
I — 2 9 8 1 5 Comment: Basic pipe flow model without storage
Path: Modelica.Fluid.Sources.Boy u
Comment: Boundary with prescribed Parameters =
isCircular |true ~ | =trueif cross sectional ared I a I I lete r — -
Parameters n O r S —
Geometr

use_T_i Get the temperature from the input connector nParallel T 7] Number of identical parallel pipes

use_X_in Get the composition from the input connector length | [300 |[n Length

use_C_in Get the trace substances from the input connector diameter |03 |In Diameter of circular pipe

P [Medium.p default | Fixed value of pressure crossArea |ModeUca.Constamts.p\ * diameter * diameter / 4 | m2 Inner cross section area

T I [298.15 - Fixed value of temperature perimeter IModeuca‘Constamts,p\ * diameter I m Inner perimeter

- . " roughness |2.5e75 | m Average height of surface asperities (default: smooth steel pipe)

X [Medium.X_default Fixed value of composition

C [Fill(0, Medium.nC) | Fixed values of trace substances Static head

nPorts I |1 || Number of ports height_ab [0 I m Height(port_b) - Height(port_a)




Network1 EXE5 )L
SE=Napr Nyt

) vY-Vy

11

flow model ZEEDIFEVTLBINT

7305 mE(J\ EMIEREBENZRUTKROSNS,

1

Zmi=0
i=1
P1=P2=P3

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

m
ZJ. 4 max(—r1,0) ’ >0

EADRERFRNGEREREN)
FIW— - D1 XIVvI\DR (Darcy-Weisbach Equation)

P="p 2 " D2paz
< L >
p ) «— )

D [m]: & L[m]: ES u[m/s]: &

. EEEEIR(ZH (Darcy’s friction factor)
p [kg/m3]: BE

#  [Pa.s]: #a14EEE

e [m]: ¥&X$HE (absolute roughness)
A = % XIS (relative roughness)




Network1 EAREF )L 12
EERRHOEAERE

\RY 73 D
LA/ILAE Re =2 [Samoilenko 1968; Idelchik 1994, p.81, sect. 2.1.21]

g j 0.0065 >

Re <Re; [EFE (laminar flow) Re, =745 exp <ifA < 0.0065 then 1 else

64 Ap r? ) ‘
A=—.u= N=5"2 - R7 X 17 (Hargen-Poiseuille flow)
Re L 8u

Re > R62 EIJ%’"J (turbulent ﬂOW) R€2 = Returbulent = 4000

S 2 log 21 + ;D _ _ 2log 21 +0.27A
NG 10 Revi 37 10 Rev/7 :
d=IL7ILwv Y « k7414 DR (Colebrook-White Equation)

Re, > Re > Re, EFFuElL
EEEEEENDENRIERICNSVEF (IR NIEIE{C(regularization)Z 175,

/
HIER BRI B 5N B 0E




Network1 EAEF I BELPITVELESICITUTISIEDLS, 13

vy —=Z2]—RN RAAgEO0—AILINv T —TJEUT CHY Z58ET S
KEIMO%EBINT B, / IELEREE(0 degC, 101325 Pa) DEE rhoN K63
/

model Network1 ¥
import SI = Modelica.SIunits;

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)

Modelica.Blocks.Sources.RealExpression gqSA(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( -+);

(8)

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(qSA.y, gSA_Nm3h) annotation( --);
connect(qE_kgs.y, consumerE.m_flow_in) annotation( **);
connect(pS_Pa.y, governor.p_in) annotation( :'+);
connect(pipeSA.port_b, consumerE.ports[1]) annotation( *:+);
connect(governor.ports[1], pipeSA.port_a) annotation( --+);
annotation( *--);

end Network1;
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OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI k£xport Debug OMSimulator Tools Help
BB PHOTE<KEH - B- @ - = & @~
Libraries Browser ®

[Filter Cl E etworkl ¥ of Network2 %  of Network2Test #  of Network3 ¥  of Network3Test % '»

ilter Classes

— i Iﬂ & O writable  Model | Icon View | GasPipingSystem.Network1 | /media/psf/Ho...pingSystem.mo
ibraries

» [P] openModelica
» ©® ModelicaReference
qSA | >

B

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

» ] Network3
[M] Network3Test

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



Network1 BEERES I
TAMNBETIL

OMEdit - OpenModelica Connection Editor

File Edit View Simulation

S eBE

Libraries Browser @®
IFilter Classes | @

Libraries
» [P] openModelica
» ® ModelicaReference
» [ ModelicaServices
» I Complex
» P2 Modelica
» [P] GasPiping
~ [P] GasPipingSystem
. ) Nebwaorkd

FMI Export Debug OMSimulator Tools Help
\.-.T.<§ g 224 V Q» 9» :_[.1» ‘v "i|»n

{ Network2 %  of Network2Test %  of Network3 %  of Network3Test # = o& Network1Test % 4' »

1
'l{o& $ © | writable | Model | Diagram View | GasPipingSystem.Network1Test | /media/ps...System.mo |
| S—

F N

1.5 kPaG

[l Network1Test

~ ¥ J Networkz |
[M] Network2Test
» L] Network3
[M] Network3Test

pS pA f[i
qE qSA
k=1.5
qE
k=200
200 Nm3/h
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

15
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Zab—Ia3ViER

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
' 7 . I csv % -
JeBHER 98 XPl-lFadA I W @&
Libra... @ X Plot : 1 ® Variables Browser ®
[Filter 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 ' II Tlme. Speed: 1
» Mo...c i ‘ ‘ ‘ ‘ . -
> % G:.__nc! | | | Variables v Value Display Ui
v [P] Ga...er i ‘ ‘ ‘ | MaT (Active) ...work1Test
» 0 N...1 155 | ! | ! | ¥ network11 e
v | | ) consumerE [£7]
» N...2 . ‘ ‘ ‘ ‘ » governor /
M N...t - | | S * g
» LI N...3 1 | p | » pA
M Nt 15 v/pA_kPaG 1.49337
7 ‘ ‘ ‘ * » pS_Pa
. | p A | v/ pS_kPaG 1.5
i ‘ ‘ ‘ > pipeSA
1 ‘ ‘ ‘ * ¥ qE_kgs
) y -0.039763
] | | | | > gsA
14 —_— qSA_Nm3h 200
0 0.2 0.4 0.6 0.8 1 rhoN \| 0.000715734 |g/cm3
time (s) » system
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  of Modeling  £5 Plotting @ Debugging

Network1 Test



Network2 S-A-E DEFIL I F-F2bz

OMEdit - OpenModelica Connection Editor
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

e BB \OHOTHKE Booe K- @ A A e s ae
S ® dh Network1 %  of Network2 ¥ | of Network2Test %  of Network3 % o4 ®E*§h— bT pA’ pA—kPaG

»
[Filter Classes | @
——— J A B @ |writable | Model | Diagram View | GasPipingSystem.Network2 | /media| =y [= a
Libraries b o
» [P] openModelica pS_kPal system A 4
» ® ModelicaReference defaults qf kas A kPaG
» () ModelicaServices N I pA pA_KkFa
» I Complex ZTTT i :,._>
3 % Modelica
4 GaSPIplng = mEmEmEmEmEmE ===
v [P] GasPipingSystem GE_Nah R ! oE pE_kPaGy
» O Network1 g 1 '
[M] Network1Test z Be om .
@ 1
- 1
ENetworkZTest -
» [] Network3
[M] Network3Test - -
. 1
1
I 2!
2l
1 =
pS_Pa governor 1 1
n--.&-vlﬂ"lu.‘,)—: [ ] - -I QSA QSA Nm3h

AL GAE Nnch
1
1
1

2ipeit_ fionlindel.n tise(1) --¢>._D
Parameters

ib M O OE OE O OE OE OE E m W B
4 Attributes / |
Messages Browser +k Open Class

All | Notifications : Zt::éi:umentation p—y @ IE ﬁ ‘(: b T q SA, q SA_k Pa

[1] 19:09:55 Scripting N

Check of GasPipingSysts X Delete . Del b\ 5 1’E ’ﬁ.a_ %
/3 Rotate Clockwise ctrl+R (o]

£\ Rotate Anticlockwise Ctrl+Shift+R

/) Flip Horizontal H & welcome = o4 Modeling Plotting @ Debugging ’
= Flip Vertical Vv

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

18

AVR—RVEKDEBREETS

OMEdit - Component Parameters - pipeAE in GasPipingSystem.Network2

Parameters

General = Assumptions Initialization = Modifiers

2 nParallel = 40

9 Name: pipeAE

- length = 10 [m]
Path: Modelica.Fluid.Pipes.StaticPipe

Comment: Basic pipe flow model without storage of mass or energy -
diameter = 0.0216 [m]
Parameters

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

Geometry

nParallel [40 | Number of identical parallel pipes

length [10 | m| Length

diameteq [0.0216 | m| Diameter of circular pipe

CrossAre buiiiodal —e e — — ] Inner cross section area

perimeter [Modelica.Constants.pi * diameter | m  Inner perimeter

roughness [2.58—5 | m Average height of surface asperities (default: smooth steel pipe)
Static head

height_ab [0 } m Height(port_b) - Height(port_a)

Cancel '
V—X1—KFOiRE

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

ENERENHAL
nE pE_kPaG

>—D pE_kPaG = (pipeAE.port_b.p - 101325) / 1000

qAE QAE Nm3h

— > gAE_Nm3h = pipeAE.flowModel.m_flows[1] / rhoN * 3600

3 peil Yioslindel.m {lowal(]

i
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TANBETIL

File Edit View Simulation FMI

JeBR

Libraries Browser
IFilter Classes |

OMEdit - OpenModelica Connection Editor

Export Debug OMSimulator

Tools Help

NOHOTR <= HOO6 K- O9E I 95

@ o Network1 %  of Network2 % = of Network2Test %

=
toa

> @~

i >

B Network4 % B Network4Test %  of Network1Test ¥ B DetailedPij "

Libraries

+AEO

Writable | Model

Diagram View

GasPipingSystem.Network2Test

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

» [P] OpenModelica
» ® ModelicaReference
» [) ModelicaServices
» I Complex
» P2 Modelica
» [P] GasPiping
v [P] GasPipingSystem

» J Network1

[M] Network1Test

» J Network?2
» L] Network4
[M] Network4Test
» £J Network3

[M] Network3Test

4

All

Notifications

PAAVOTY1 VEBEEEET B,

pA

Messages Browser

Warnings = Errors

k=1.5
qE

pA
pE

aSA [ri
qAE

k=200

& welcome

o4& Modeling

£ Plotting

& Debugging

Network2Test

19



Network2 S-A-E DEFIL
Zalb—YaviER

OMEdit - OpenModelica Connection Editor

Network2Test

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
( () - O P csv % -
JeHE 98 XPL-EahA I W &
LFbrarles Browser [Z] X Plot - 1 V.arlablesv Browser ®
IFilter Classes | @ |Filter Variables v
L AutoScale FitinView Save Print Grid Detailed Grid No Grid Log X LogY » . . .
Libraries Simulation Time Unit ' s v
» [P] openModelica '
» ® ModelicaReference — network11.pS_kPaG —— network11.pA_kPaG —— network11.pE_kPaG '
» [ ModelicaServices . . .
» B Complex 15 x | K ’ II Time. Speed: 1
» 7 Modelica . , Variabl v [val
» [P] GasPiping | , ariables alue
~ [P] GasPipingSystem 1.48 — ~ : mat (Active) ...work2Test
» O Network1 T ‘ ¥ network11
% Networtﬂest ] pS pA : » consumerE E
» O3 Network2 '
- 1.46 1 i » governor
il Network2Test a6 | ‘ ’ ' gA 4
» ] Network4 i p
» [J Network3 1.44 » pE
[M] Network3Test 1 i v pE_kPaG 1.39567
i | » pS_Pa
142 - pE v pS_kPaG 1.5
T ‘ » pipeAE :t =3
] » pipeSA AMLEE
1.4 - » qAE
: qAE_Nm3h 200
| | qE_Nm3h 200
1.38 — - -_— : . » qE_kgs
0 0.2 0.4 0.6 0.8 1 » qSA
time (s) qSA_Nm3h 200
Messages Browser @® rhoN 0.000715734
e . . ¥ system
All | Notifications = Warnings  Errors » pA
» qE
v |4 >
& welcome  of Modeling £ Plotting @ Debugging
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pS kPal systen e pA pA kPaG
' \o;-f}.‘.:¢ qt kgs : qfF kg >"—>
c LU hona/mmfy i _pB_k'P
' LY ?— .
qE Ne3h v' v vv '
S S i S bE KPaG
P = + e ol B
gF Ne3h : : oF oF kPa.'G
- E O E E E m . : , ' ToEnESEmEssEAEssSs
JT @
pS Pa =
g srinn. Panlebel. o Tiiet " >——>
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qfF kgs

aF Ne3h ~1l<— qF_kps = -gF _Nm3h * rhoN / 3600

1"'§"

consumerkF

)

443WNSU0D

OMEdit - Component Parameters - consumerF in GasPipingSystem.Network3

Parameters

/-

General | Modifiers
Component

Name: consumerF

Class = —_— t
Path: Modelica.Fluid.Sources.Mass u Se_m_fl Ow_l n - ru e
Comment: Ideal flow source that produd bstances
Parameters n PO rts —_— -I
use_m_flow_i CTTRe e oW Tte TromTRe TRpOT Comme ctor
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 I 1 INumber of ports

Cancel

V—XO—RNOIRE

Modelica.Fluid.Sources.MassFlowSource T consumerF(
redeclare package Medium = Medium(BaseProperties(p(nominal = 1000000.0))),
nPorts = 1, use_m_flow in = true) annotation(:'*);




pipeAB

OMEdit - Component Parameters - pipeAB in GasPipingSystem.Network3

Parameters

General | Assumptions Initialization =~ Modifiers

Component
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
Parallel |1 Number of identical parallel pipes

length 300 [im Length

diameter J/0.15 [Im Diameter of circular pipe

crossArea |l’v‘\odehca,Constawts.pi * diameter * diameter / 4 | m2 Inner cross section area

perimeter |ModeUca.Comstawts.pi * diameter | m Inner perimeter

roughness |2.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 -
V—X1—FKFOiRE

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

E7] EREDHL
" pB kPaG

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

aAB QAB Nm3h

B e o [ gAB _Nm3h = pipeAB.flowModel.m_flows[1] / rhoN * 3600




pipeBF

pipeBF

OMEdit - Component Parameters - pipeBF in GasPipingSystem.Network3

Parameters

General | Assumptions Initialization = Modifiers

P aiual nParallel =10

Path: Modelica.Fluid.Pipes.StaticPipe

Comment: Basic pipe flow model without storage of mass or I e n g t h — .I O
Parameters
L}
isCircular |true |~ | =true if cross sectional areai}c'é d I a m ete r — O O 2 .I 6
—
n

Geometry

nParallel |10 ] Number of identical parallel pipes

length 10 [im Length

1

diameter [0.0216 lIm Diameter of circular pipe

crossArea \N‘lodehca.Constawts.m * diameter * diameter / 4 \ m2 Inner cross section area

perimeter [Modelica.Constants.pi * diameter | m Inner perimeter

roughness [Z.Seﬁ \ m Average height of surface asperities (default: smooth steel pipe)
Static head

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

Cancel

V—XO—RDIRE

Modelica.Fluid.Pipes.StaticPipe pipeBF(
redeclare package Medium = Medium, diameter = 0.0216, length = 10, nParallel = 10) annotation(::');

E7DOHt

pf pF kPaG

- >_[:>

pF kPaG = (pipeBF.port_b.p - 101325) / 1000




Network3 S-(A-E)-(B-F) DEFJL
TAMNBETIV

OMEdit - OpenModelica Connection Editor
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

I;Fltzrarlcels Browser |® tialstaggeredFlowModel %  E PartialDistributedFlow % B StaticPipe ®  of GasPipingSystem %  of Network3 %  of Network3Test % 4| ‘
ncer asses

ik A B @ writable | Model | Diagram View | GasPipingSystem.Network3Test | /media/psf/Home/Dropbox/work/...180630/old/GasPipingSystem.mc¢

Libraries -
» [P] OpenModelica -
» ® ModelicaReference

: E] gnsnc::{i::Services 1 . 5 kPaG pS pA

» 7 Modelica
» [P] GasPiping qE pB
v [P] GasPipingSystem k=1.5 E
» 0 Network1 qE QF P
[M] Network1Test E
» Network2 p
M| Network2Test
» £ Network4 200 Nm3/h

[M] Network4Test
» L] Network3

[l Network3Test k=200 qSA gAB
af Vi AV

200 Nm3/h

k=50
< .

Messages Browser £3
All | Notifications =~ Warnings = Errors

& welcome = o4 Modeling Plotting @ Debugging

Network3Test



Network3 S-(A-E)-(B-F) DEFJL

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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Network4 £{F€5 )L Network3 ZaE—LT 7

m 2ok EHLTKEESNV ! !
& bos oF %oz _r oA kPaG
- > pA_kPaG
pS_kPaG — >°“Pa‘G 0B_kPaG
ol pC kPaG
gE_Nm3h pC_kPaG
00 pD kPaG
e D_kPaG
gF_Nm3h : 2% pD_
e e P pE_kPaG
oF oF kPaG
> pF_kPaG
ol G kPaG
rros— > pG_kPaG
gG_Nm3h o oH kPaG
m—— > pH_kPaG
%A qQSA Ne3h
qH_Nm3h — N qSA_Nm3h
A8 qAB Na3h
P qAB_Nm3h
-y, qBC Na3h
> gBC_Nm3h
oD qCD Nm3h
gCD_Nm3h
B qDA Na3h
F— > gDA_Nm3h




Network4 &€ 7L
Real.Expression

25 WP

systes
ity

3E Mach

ol Wadh

eH Nadh




Networkd4 £{&E€5 I
pS_Pa= pS_kPaG * 1000 + 101325

gE_kgs = -qE_Nm3h * rhoN / 3600
gF_kgs = -qF_Nm3h * rhoN / 3600
qG_kgs = -gG_Nm3h * rhoN / 3600
gH_kgs = -gH_Nm3h * rhoN / 3600

pA: pA_kPaG = (pipeSA.port_b.p - 101325) / 1000
pB: pB_kPaG = (pipeAB.port_b.p - 101325) / 1000
pC: pC_kPaG = (pipeBC.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

gSA_Nm3h = pipeSA.flowModel.m_flows[1] / rhoN * 3600
gAB_Nm3h = pipeAB.flowModel.m_flows[1] / rhoN * 3600
qBC_Nm3h = pipeBC.flowModel.m_flows[1] / rhoN * 3600
qCD_Nm3h = pipeCD.flowModel.m_flows[1] / rhoN * 3600
qgDA_Nm3h = pipeDA.flowModel.m_flows[1] / rhoN * 3600
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Fluid :I“JZR—*“JF - . oA kPaG

#5 WPl

[ consumerE _ consumerF F >8'

Hhss Ai ik L : F Yo €
l:co sumerH—consumerG




Network4 (&€ 5 I

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

pipeAB

length = 300
diameter = 0.15

31

pipeAE

pipeBC

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

length = 200
diameter = 0.15

pipeBF

pipeCD

length = 250
diameter = 0.1

pipeDA

length = 250

diameter = 0.1

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

pipeCG

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

pipeCG

nParallel = 40
length = 10 [m]
diameter = 0.0216 [m]
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OMEdit - OpenModelica Connection Editor X
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

reBR \OPHOTHKE Boee K- Q9E >% - - & W~

l;'ltz ranCels ERSEE] |® o& Network1 % o Network2 % & Network2Test % Hk Network4 3 E Network4Test % % Network1Test ¢ t»
icer Classes

Libraries k4 B @ writable | Model | Icon View | GasPipingSystem.Network4 | /media/psf/Home/Dropbox.../old/GasPipingSystem.mo |
» [P] openModelica -

» ® ModelicaReference A
» [] ModelicaServices pS p
» I Complex
» 77 Modelica
» [P] GasPiping
~ [P] GasPipingSystem
» J Network1
[M] Network1Test
» 3 Network2
[M] Network2Test

Network4Test
» £ Network3
[M] Network3Test

qSA qAB qBC qCD gDA H
/NN SN SN P
[N TNTN N

4
Messages Browser ®

All | Notifications = Warnings  Errors

X:-148,Y:-29 @ welcome = o4 Modeling = &5 Plotting @ Debugging
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OMEdit - OpenModelica Connection Editor
File Edit View Simulation FMI Export Debug OMSimulator Tools Help

SeB8BR NOHOTH <= H 006 K- O9E >»% »- =

to t1 » v ri' »

I;Fltzrarlcels Browser |® o Network1 %  of Network2 %  of Network2Test %  Hl Network4 % | of Network4Test ¥  of NetworkiTest ¥ K| i)

ilter Classes

Librari ik 4 E O | writable | Model | Diagram View | GasPipingSystem.Network4Test | /media/psf/Home/Dropb...ld/GasPipingSystem.mo | =
ibraries

» [P] OpenModelica i E
» ® ModelicaReference

» [} ModelicaServices

» I Complex 1 '5 kpag

» 7 Modelica k=1.5

» [P] GasPiping -

v [P] GasPipingSystem

» O Network1 200 Nm3/h

[M] Network1Test —
» [J Network2 'F
%l Network2Test i

» Network4
50 Nm3/h

» £ Network3 —
[M] Network3Test

150 Nm3/h

qSAgABqBCqCDgDA

k=150

qH

200 Nm3/h >

k=200
b
4

Messages Browser

@
All ' Notifications = Warnings  Errors

X:138,Y:29 @& Welcome = o4 Modeling = &5 Plotting & Debugging

Netork4Test
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OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator Tools Help
[ ) =2 B o csv %
JeHE 98 XPl-|2 Q4 S % &
Libraries Browser @& X Plot - 1 ® Variables Browser @®,
IFilter Classes | @ IFilter Variables | @
o AutoScale FitinView Save Print Grid Detailed Grid No Grid Log X » L .
Libraries Simulation Time Unit |s v
» [P] openModelica :
» ® ModelicaReference | —— network11.pS_kPaG —— network11.pA_kPaG —— network11.pB_kPaG =
» [ ModelicaServices K ’ Il Time:|0.0 Speed: »
» & Complex —— network11.pC_kPaG —— network11.pD_kPaG network11.pE_kPaG
» P 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 ; » pA
» O Network2 1.4 3 | pA
4 ; f v pA_kPaG 1.45372
[M] Network2Test ] | ! »oB
» L] Network4 1.3 3 Al P
1 Network4Test ] = v pB_kPaG 1.16139
» £ Network3 1.2 [ pPb » pC
[M] Network3Test ] T v/ pC_kPaG 1.02769
1.1 ] rJl ) pD
1 : T - v pD_kPaG 0.897975
E P » pE
0.9 : v pE_kPaG 1.35598
] | PG pC > pF
0.8 - l V| pF_kPaG 1.06338
0‘7 2 v I . ¢ I ¥ | v 1 ¢ v I v I | ) 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 ‘ v
& welcome % Modeling 88 Plotting | & Debugging
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OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI

( I u .
JwHE 98 XPl-Ead %Y #-
Libraries Browser @® X Plot - 1 Variables Browser
IFilter Classes | \ 4 : IFilter Variables I v
o Auto Scale FitinView Save Print Grid Detailed Grid No Grid Log X » o .
Libraries Simulation Time Unit s
» [P] openModelica :
» ® ModelicaReference | —— network11.qSA_Nm3h —— network11.qAB_Nm3h —— network11.gBC_Nm3h -
» [) ModelicaServices . )
» B Complex —— network11.qCD_Nm3h —— network11.gDA_Nm3h K > ll Time:|0.0 Speed:
» 7 Modelica - - -
» [P] GasPiping 600 -iables v Value
v [P] GasPipingSystem ] qSA » pipeDH
» J Network1 500 — » pipeSA
[M] Network1Test ] » gAB
» O Network2 400 v/qQAB_ Nm3h  261.007
[M] Network2Test . > aBC
» L] Network4 200 aAB X
] “1 v .qBC_Nm3h  211.007
» ] Network3 ] » qCD
[M] Network3Test el qBC v qCD_Nm3h  61.007
] » qDA
100 3 v/QDA_Nm3h  -138.993
0 ] qE_Nm3h 200
] » qE_kgs
100 gDA qQF_Nm3h 50
] » qF _kgs
200 — s S s S s S R S S qG_Nm3h 150
0 0.2 0.4 0.6 0.8 1 | » qG_kgs
time (s) gH_Nm3h 200
» qH_kgs
Messages Browser @® | ) qQsA
All ' Notifications =~ Warnings = Errors v/qSA Nm3h 600
» system
pS
4 >
& welcome & Modeling £ Plotting | & Debugging

Export Debug OMSimulator Tools Help
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x7

&R [kPaG]

1.5

1.45372
1.16139
1.02769
0.897975
1.35598
1.06338
0.929555
0.79971

X@A[1] [kPaG]
1.5

1.46

1.14

1.00

0.89

=i
il

600.000
261.007
211.007

61.007
138.993

fHR [Nm3/s] 3Z#A[1] [m3/s]
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600
261
211

61
139

SMHER[1] #mAH A TR (HHEiR)

T2 3 FHE (TR 26E—E

SENNCET) kR,

BAH RE, p.-34, HlEE1.9
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