INIXHA D
OpenModelica [c & D
ZHRARYTRIKI AT LETIV (8B110])

............. AkYZFRILD
'\ EARXRTrwF % ¢ m))

EARTYF

Ry~ A v Eh5 VD

dm¢ hhhhh is1 notl i
-
7775 — I F el ot 1 )\

SSSSSS

' 't 2Ry FIRILT

2019/11/16 &£15[0] Modelica 71 72 U fhigas
finback



SHERY TR RT L (1 E) 2
OpenModelica ICL B FHRRY TRKI X LEFIV (E10E)

FEASVORDOFRHPRNRN Y T=ETIMEL T, HRNKE kd EIT TR
9B3ETIVLESE ué@“o

e R

e XkwZNNJILTD (#BO)
s £/

e FHNRAYF (IRVTOA VA THIEESE)
e FEER (HA. /317)

FEZETIVMEL THAAEGDEE I,
F£10E. RYTEARYTNILIZEETIMELE T,

22Z8 K] Modelica.Fluid.Valves ORIARE/NJLITEFIVLICDULT
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EFHPRY TR XL (F100)

AHOAZ 1 —

XHBRRY TERIKD X7 I

A kwZINLD (stop valve)

e StopValve EFILDIER

e StopValveTest1 B{AF X ~

e StopValveTest2 X kv TNILTEA =TIV D
7

o BI245Y4 (head curve)

o EEN D451 (power curve)

e WellPump €5 JLDYERK

o WellPumpTest1 (&5 X ~

o WellPumpTest2 KV F+ A —F VBV + X v FRILD
FEH




EHPERYTHRAKIITL (B1E) FHPFRYTWRKY T LBE

4

FHRRY TH_KSD X5 L (Shallow well pumping system)

— E7JZ*|"39'-

Ay ZIZNILD

2m
-------------------- : v ¥
vy 0.08 m
N T EKEDEBEEMNSMEE X TOHF,

f/j HANKERB EIFTTEAIVDICED,
TR0 HREKEERX D, /KUNLEFE TS E LEDZEMN

EfESNTREEL D, KUNTEISEBEELSD,

THRAYF [ EATVIORBEICEDERIITORT YV F&

A(CT D, BEICIEDERITDRAYVFEAIICT D,

AkYwZNRILT

NV RIV&ERIL TNV ZR< e BEATY
DOEDCKO>TKMBALHSNTHEIGE NS,

=2 https://as76.net/life/a tank p.php 7£&E
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EHPRY TR AT L (B1E) XEvITNRILT

A kv ZFINILT (Stop Valve)

ZKEwROn/NILD

SEZER] £3FOHELE https:/www.seikatu-cb.com/suidou/sknow.html
SRS S~ bttps:/www.walight.jp/2017/07/01/87XkIV-£RICLIZSALUC &/

https://www.mhlw.qgo.p/topics/bukyoku/kenkou/suido/jouhou/kankyou/dl/090729-1d.pdf

S.

BARENT

q

Ap
P

m = pq

AEREDRAETIERL

@DV

0
0.27149321
0.54298643
0.60180995
0.63348416
0.7918552
0.88235294
0.97285068
0.99547511

gikav

0
0.12669683
0.24434389
0.27149321
0.33031674
0.65158371
0.80090498
0.91402715
0.96832579

B4
(BRI SEREKER MNEREHRES (CER19FERR)] )
FEE 0.1 | Mpa 100000 | Pa
EARE 22.1 | L/min | 0.000368333 | m3/s
R 998.233 | kg/m3 998.233 | kg/m3
Av 3.68008E-05 | m2
HERE 0.367682488 | kg/s
FE=F L= &
AELRE [&
BE =iE gik3v
deg L/min L/min FE
0 0 0 0
30 6 2.8 0.05263158
90 12 5.4 0.15789474
120 13.3 6 0.21052632
150 14 7.3 0.26315789
210 17.5 14.4 0.36842105
270 19.5 17.7 0.47368421
360 21.5 20.2 0.63157895
450 22 21.4 0.78947368
570 22.1 22.1 1

1

1

[L/min]

]1f

SEEROENS KL—-XURRHERE
HoSECTE2E(CL TR !

25

15

10

0 100

JVL D DElER

200

300

=]

400 500 600

E [deg]
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https://www.walight.jp/2017/07/01/%E7%AF%80%E6%B0%B4%E3%82%B3%E3%83%9E-%E5%85%A8%E9%96%8B%E3%81%AB%E3%81%97%E3%81%9F%E3%82%89%E5%90%8C%E3%81%98%E3%81%93%E3%81%A8/
https://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/jouhou/kankyou/dl/090729-1d.pdf

FRHPRYTEKIZATL (B81E) XbkwINILT  StopVale

StopValve €5 JLDIER

Modelica.Fluid.Valves.Valvelncompressible GRIZFD/NIL T EFIV) EEEL T
StopVale Z{ER L. CombiTable1D T

59 Do

=]

@ I 7 1)L >Modelica U5 XEHRVERL

.. OMEdit - FEModelica7 3 AYERK

ARl
DIAR4T:
YasRTT (AT av):

[] Partial
|:| Encapsulated
|:| State

EATBEIIA(ATVAY): |

\ShaIIowWeIIPumpingSystem

Package

\ LTI

L TINA.
Save contents in one

file

Frotll

v

BRERNMD T v vV IMNTEDILDIC

% #i: ShallowWellPumpingSystem
DS X - 9+17: Package

@ S1I5YITSIYD Modelica.Fluid.Valves.Valvelncompressible 255U v
oL, ER] &RIRT S,

.. OMEdit - #%! Modelica.Fluid.Va...

A H: \StopVaIve

NA: ’ShallowWeIIPumpingSystem

|

OK

T59X...
Frotil

4Hi: StopValve
/13 X: ShallowWellPumpingSystem



EZHARY @K RXFTL (B1E) XkwvwF/NILT StopVale
® FF*FXKE1—T. StopValve DY —XI—REHRET S,

model StopValve "Valve for (almost) incompressible fluids”
extends Modelica.Fluid.Valves.BaseClasses.PartialValve( | [llkg] Stunits
CvData = Modelica.Fluid.Types.CvTypes.Av, =L B] shallowWellPumpingSystem

Av = 3.68008e-5,

dp_nominal = 1e5,

[X] Valvelncompressible

m_flow_nominal = 0.3); BREUCITFTDIRETIESTTSY
import Modelica.Fluid.Types.CvTypes; TSHOYFTCHRUXINDET T ITMN

import Modelica.Constants.pi; o cZ
import SI = Modelica.SIunits; extends -+ 2 import3('c2 7

import Modelica.Fluid.Utilities; EHBIDEEDITT,

constant SI.ReynoldsNumber Re_turbulent = 4000 "cf. straight pipe for fully open valve --
dp_turbulent increases for closing valve” ;

@ SF17I5LE 1—(C. Modelica.Blocks.Tables.CombiTable1D ZB§D {17
D. AFi%E valveCharacteristicTable (C9 3,

® opening_actual &
valveCharacteristicTable DA N EEET S,

Buluadd

TS i opening filtered < OMEdit - RT3V &R
uMin=lea... f_ cut=5/... ];?‘,j :/3 >E1’Erjz

valveCharacte... . [1 ]

opening_actual Specify the indexes below to connect to the parts of the connectors.
P - connect( valveCharacteristicTable . u ,‘
opening_actual );
orcb
P o_ OK Frotil




FRHPRYTEKIZATL (B81E) XbkwINILT  StopVale

® FFXKE1-T
valveCharacteristicTable [c. E@IVOEBREFY T —IERTEIT S,
smoothness [CHiTTHEZERET Do

Modelica.Blocks.Tables.CombiTable1D valveCharacteristicTable(
smoothness = Modelica.Blocks.Types.Smoothness.MonotoneContinuousDerivativel,
table = [
0, 0; 0.052631579, 0.271493213; 0.157894737, 0.542986425;
0.210526316, 0.601809955; 0.263157895, 0.633484163; 0.368421053, 0.791855204;
0.473684211, 0.882352941; 0.631578947, 0.972850679; 0.789473684, 0.995475113; 1, 1]
) annotation( :*');

@ valveCharacteristicTable Z{#5 & S(c equation Z{E1ET 3,

equation
connect(valveCharacteristicTable.u[1], opening_actual) annotation( ::+);
// m_flow = valveCharacteristic(opening)*Av*sqrt(d)*sqrt(dp);
// relativeFlowCoefficient = valveCharacteristic(opening_actual);
relativeFlowCoefficient = valveCharacteristicTable.y[1];
if checkValve then




EZHPRNYTWEAKIZATL (81E]) X=wF/INLT  StopValeTest1

StopValveTest1 &H&#AFX~
ARYTNILITDEMFET AT B3 EFTIVEES,
/Z A IAY| ')

0B T2/ S 2BICT 5,

FESES

0.1 MPaG

® S1ISVUTSIHYM ShallowWellPumpingSystem 259U vH L,
[Modelica U5 X$iR{ERL] Z:#IRL . StopValveTest1 Z{ERLT B,

A it - FHModelicaZ 5 A1ERK ? s
e " Hl: StopValveTest1
T e | D5 R 517 Model
YRR TT (AT VaV): l R v
BATEISA(ATaY): [ShallowWellPumpingSystem | F59X... ﬁl? 5 g 5 z : S ha I Iowwel I Pu m p i ngsystem
[ ] Partial
D Encapsu lated
[] st
*rovtll




EZHPRNYTWEAKIZATL (81E]) X=wF/INLT  StopValeTest1

10

@51PISLEdA—IC. SISV ISOYHISEBRETIVERSYS - I~ -
FOvZFUT, INSAXA—HEERET S,

Modelica.Fluid.Sources.

Boundary_pT
p=101325 + 1e5 [Pa]
T=293.15 [K]

nPorts = 1

Modelica.Blocks.Sources.
Ramp
height =1
duration = 10 [s]
offset =0
startTime = 0 [s] Modelica.Fluid.System
@ == ON v
_/_ D \/ gi
/777
duration=10
boundary @ boundar‘f‘ Modelica.Fluid.Sources.
% 1 Boundary_pT
p=101325 [Pa]
T=293.15 [K]
Stop\falve1 nPOI’tS — /I
StopValve
SR ' Boundary_pT M OXD 5[ ports[1] &iEIRT B,
ARV EERR
j:::ief:tzhe indexes below to co ::: d’;h:,p ;t:rtsfth; :(:

stopValvel . porta );

o
*rtl [1 ]




EZHPRNYTWEAKIZATL (81E]) X=wF/INLT  StopValeTest1
® FTFXALE1—T. Media (RBEFTIL) OEBREEITS,

11

model StopValveTest1
replaceable package Medium = Modelica.Media.lWlater.Standardllater;
StopValve stopValvel(redeclare package Medium = Medium) annotation( :*);
Modelica.Fluid.Sources.Boundary_pT boundary(
redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325 + 1e5) annotation( *:*);
Modelica.Fluid.Sources.Boundary_pT boundary1(
redeclare package Medium = Medium, nPorts = 1, p = 101325) annotation( *:-);
Modelica.Blocks.Sources.Ramp ramp1(duration = 10) annotation( ::*);
inner Modelica.Fluid.System system annotation( ::-);
equation
connect(ramp1.y, stopValvel.opening) annotation( *+);
connect(stopValvel.port_b, boundaryl.ports[1]) annotation( ::-);
connect(boundary.ports[1], stopValvel.port_a) annotation( ::+);
annotation( :--);
end StopValveTest1;

O® © © ©




EZHPRNYTWEAKIZATL (81E]) X=wF/INLT  StopValeTest1 12
@I=ab—=y3av>EFILFIVD J=alb—-2avER

1. OMEdit - 7 JVFIY7 - ShallowWellPumpingSystem.StopValveTest1 — stopValvel.opening

1 Check of ShallowWellPumpingSystem.StopValveTestl completed
successfully. - \
Class ShallowWellPumpingSystem.StopValveTestl has 78 0.8- , \Jl,j E:E‘E
equation(s) and 78 variable(s). ]
44 of these are trivial equation(s).

OK 0.6 1

0.4+

Y=Sa1b—vay> "

l

® :

=Zab—yvayvotvbkr7v>

0 2 4 6 8 10
time (s)
1. OMEdit - ¥21L-Y3Y0 1Y ~7v7 - ShallowWellPumpingSystem.Stop...
.- . =1
92ab—300ty 7y T ---m.StopValveTest1
e HAh Y31b—23v73%7  Archived Simulations 0 4__ SERVEISEmIow (e S
iz #r il b 8 ] — —
] =] = L —
Start Time: 0 | secs 035 ] Y| /
Stop Time: |10 l secs 0.3_:
@ EHEEH: (500 z ;
O k= [0.002 | secs 0.251 O = 3 68 kg/s
[] Interactive Simulation 0.2
Simulate with steps
Simulation server port: |4841 0'15_2
= ’ 0.1 Sem s mEMNBIRTE/C !
Save experiment annotation inside model ] I:IRKE m D 0)/}“1% \ E G G
Save _OpenModelica_simulationFlags annotation inside model 0-05‘:
vzalb—+ 0 ] |
S 0 2 4 6 8 10
OK Fvotb time (s)

Stop Time = 10 [secs] i



EHPFRY THaKIR 7L (81E) XbwF/NLT StopValeTest2 13
StopValveTest2 X~wvINIWITEA-TUEUD
@ StopValveTest1 & E U T StopValveTest2 Z{ER L. EHRDEIR%E
bk RDESCEET B,
=TV D tank
o FEAFKAT 35 m Modelica.Fluid.Vessels.OpenTank
¢« OMASI10MT volume
2w NN T Modelica.Fluid.Vessels.ClosedVolume
Z 2N ST pipe
35 m CT Do Modelica.Fluid.Pipes.StaticPipe
ARYTNRILD o @ ::Zni
2 / s




EZHPRNYTWEKIZATL (81E]) X=wFINILT  StopValeTest?2
@ ZBEURBMDINSA—TEERET D,
tank

14

height = 40 [m]

crossArea = 0.01 [m2]

nPorts =1

use_portsData = true

portsData ={Modelica.Fluid.Vessels.BaseClasses.VesselPortsData(diameter = 0.015, height = 0.08)}
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial

massDynamics =Modelica.Fluid.Types.Dynamics.Fixedlnitial

level start = 35 [m]

volume

V = 0.001 [m3]

nPorts = 2

use_portsData = false

energyDynamics = Modelia.Fluid.Types.Dynamics.FixedInitial
massDynamics = Modelia.Fluid.Types.Dynamics.FixedInitial

pipe

length = 2 [m]
diameter = 0.015 [m]
height_ab = 2 [m]




EZHPRNYTWEKIZATL (81E]) X=wFINILT  StopValeTest?2 15
® FFXFE1—T Media(RIFEFTIV)ERET B,

model StopValveTest2
replaceable package Medium = Modelica.Media.lWater.StandardlWlater;

ShallowWellPumpingSystem.StopValve stopValvel(redeclare package Medium = Medium) annotation( '**); @

Modelica.Fluid.Sources.Boundary_pT boundary1( @
redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325) annotation( '*-);

Modelica.Blocks.Sources.Ramp rampl ( G
duration = 10, height = 1, offset = 0, startTime = 0) annotation( :-);

inner Modelica.Fluid.System system annotation( :+); @

Modelica.Fluid.Vessels.OpenTank tank( ®

redeclare package Medium = Medium, crossArea = 0.01,

energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,

height = 40, level_start = 35,

massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,

nPorts = 1,

portsData = {Modelica.Fluid.Vessels.Base(Classes.VesselPortsData(diameter = 0.015, height = 0.08)},
use_portsData = true) annotation( ---);

Modelica.Fluid.Pipes.StaticPipe pipe( ©
redeclare package Medium = Medium, diameter = 0.015, height_ab = 2, length = 2) annotation( **+);
Modelica.Fluid.Vessels.ClosedVolume volume( @

redeclare package Medium = Medium,
V = 0.0017,energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial, nPorts = 2, use_portsData = false)
annotation( :--);
equation
connect(pipe.port_b, volume.ports[1]) annotation( -:);
connect(volume.ports[2], stopValvel.port_a) annotation( ::+);
connect(tank.ports[1], pipe.port_a) annotation( ::*);
connect(ramp1.y, stopValvel.opening) annotation( -:+);
connect(stopValvel.port_b, boundaryl.ports[1]) annotation( -:-);
annotation( *:-);
end StopValveTest?2;




EZHPRNYTWEKIZATL (81E]) X=wFINILT  StopValeTest?2

@ I=aLb—YIav>EFILFTI VD

». OMEdit - EFILFIYY - ShallowWellPumpingSystem.StopValveTest2

successfully.

Class ShallowWellPumpingSystem.StopValveTest2 has 228
equation(s) and 228 variable(s).

112 of these are trivial equation(s).

1 Check of ShallowWellPumpingSystem.StopValveTest2 completed

® v=ab—I3arv>
=Zab—yvayvottvbkrv>y

+. OMEdit - ¥21L-Y3V0O 1Y b7 Y7 - ShallowWellPumpingSystem.Stop...

2ab—23v0ty 797 ~ ShallowWellPumping

=04 H A 931b—23v73%9  Archived Simulations
fRAT AR 8
Start Time: \0 \ secs
Stop Time: 11200 | secs
® FEEH: (1200 :
O ke I | secs

[] Interactive Simulation

Simulate with steps

Simulation server port: \4841

Save experiment annotation inside model

Save _OpenModelica_simulationFlags annotation inside model

3ab—+F
£rven

Start Time: O [s]
Stop Time: 1200 [s]
STE[EE: 1200

A kwZZNNILITHSKR

I=Zab—IaviER

— stopValvel.m_flow (kg/s)
0.7 7

[kg/s]

_—y,

=]

16

0 ' 200 ' 400 ' 600 ' 800 1000

time (s)

kiR [s]

— tank.level (m)

357
301
251

201

1200

mﬁhﬂ

0 ' 200 ' 400 | 600 ' 800 1000

Fﬁﬁﬂ

MBI DEETICKUMETL. RETRDT B,

1200
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1

=2 FEEBEFF 25HPO5.25S https:/product-standard-pump.ebara.com/product/detail/P030766
RT&#h (£—5-)

17

/

BB (L. EEEEE DB DEXNENEBIEIFOHDTES EAREL TERHEITIER LT

J%f“@ﬁz i 50 | Hz 120f P | #E(25°C) | 997.062 | kg/m3 2

g%& ﬁ 300(2) om o = D g | ENEE | 9.80665 | m/s2
RVt E

= SIS = N & 2

mA | o | Ton | BIRE eokm | mr | mmEn | Do T8

V W m m L/min m kPa mm mm 12

100 250 2 8 30 121 140/200 25 25 ST e T

head q Ap W, W n

E L E E BE IKENSD | EhENT Sh= Ap = pg - head
L/min m m3/min m3/s Pa W W -

0.000| 47.000 0.0000E+00 | 0.0000E+00 | 4.5956E+05| 0.000| 100.000| 0.00000| Wn= AP "
10.000| 35.333 1.0000E-02 | 1.6667E-04 | 3.4548E+05| 57.581| 141.667 | 0.40645 W,
12.857 | 32.000 1.2857E-02 | 2.1429E-04 | 3.1289E+05| 67.048| 153.571| 0.43659 n=—-
15.000| 29.500 1.5000E-02 | 2.5000E-04 | 2.8845E+05| 72.112| 162.500| 0.44376 W,
20.000| 23.667 2.0000E-02 | 3.3333E-04 | 2.3141E+05| 77.136| 183.333| 0.42074

25.000| 17.833 2.5000E-02 | 4.1667E-04 | 1.7437E+05| 72.655| 204.167| 0.35586

30.000| 12.000 3.0000E-02 | 5.0000E-04 | 1.1733E+05| 58.667 | 225.000| 0.26074

35.000| 6.167 3.5000E-02 | 5.8333E-04 | 6.0297E+04 | 35.173| 245.833| 0.14308

36.000| 5.000 3.6000E-02 | 6.0000E-04 | 4.8889F+04 | 29.334| 250.000| 0.11733

40.286| 0.000 4.0286E-02 | 6.7143E-04 | 0.0000E+00| 0.000| 267.857| 0.00000


https://product-standard-pump.ebara.com/product/detail/P030766
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50

e
45 |-

y = -70000x + 47

5 ®e.

0 Y
0 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007

8 [m3/s]

BiERE (head)

Excel Mia{IHiFEEEET
SHAENE RO,

#hENTI [W]
8

0.0001

18
.-'.
oo
y = 250000x + 100 . o
..... ot
o« ® N oy ok o =y —|
o® EEEEBE DR ARE

~EEEIEOH S
()
(CIEDERELTC,

0.0006

0.0002 0.0003 0.0007

& [m3/s]

0.0004 0.0005

54

1B D45 (shaft power)

0.0001 0.0002 0.0003 0.0005 0.0006 0.0007

i3 [m3/s]

ZhEEYFYE (efficiency)

0.0004
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BIEHYE (head curve)

® SISV ITSIOYD ShallowWellPumpingSystem 559V v 5 L T Modelica
DS A5REREEIRT B,

1. OMEdit - #i#iModelicaZ7FAfER

A ‘weIIPumpHead
DIA847F: Function

skt (AT Vay): [Modelica.Fluid.Machines.BaseClasses.PumpCharacteristics.baseFlow | FIMX..

EATEII5A(FTY3Y): [ShallowWellPumpingSystem 5
D Partial

D Encapsulated
[] state

Fovl

2 Ail: wellPumpHead

>R+ 5«7 Function

iR 7T5: Modelica.Fluid.Machines.BaseClasses.PumpCharacteristic.baseFlow
i A9 320> X: ShallowWellPumpingSystem

@ FF¥XFE1-T. BEFHEOHENZEANT S,

function wellPumpHead

extends Modelica.Fluid.Machines.BaseClasses.PumpCharacteristics.baseFlow;
algorithm

head := (-70000.0 * V_flow) + 47.0;
end wellPumpHead;
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$ME) DEFE (shaft power curve)

® SISV ITSIOYD ShallowWellPumpingSystem 559V v 5 L T Modelica
DS A5REREEIRT B,

1. OMEdit - H#Modelica7 5 A{ER

EA:IR ‘weIIPumpPower ‘

DSR4 F: Function

YRsRIT (AT Vav): [Modelica.Fluid.Machines.BaseClasses.PumpCharacteristics.basePower T59X...
EBATBDSA(FTY3Y): [ShallowWellPumpingSystem T39X...
|:] Partial

[] Encapsulated

D State

Frvtll

2 Hil: wellPumpPower

>R + 9«7 Function

iR 75: Modelica.Fluid.Machines.BaseClasses.PumpCharacteristic.basePower
A9 320> X: ShallowWellPumpingSystem

@ FFAFEL—T., HENBHOABREANT B,

function wellPumpPower

extends Modelica.Fluid.Machines.Base(lasses.PumpCharacteristics.basePower;
algorithm

consumption := 250000 * V_flow + 100;
end wellPumpPower;




EZHPRYTRKIZATL (B1E) RYT  WellPump 21

WellPump EFIJILDIERL

® SISV ITSIOYD ShallowWellPumpingSystem 559V v 5 L T Modelica
DS A5REREEIRT B,

+. OMEdit - #F#ModelicaZ7 5 A{ER

£ netPume : &8 WellPump

DIA-84F: Model
3R IT (AT Vav): Modelica.Fluid.Machines.PrescribedPump I59X.. D 5 =z g ,r j’: MOdel
EATZIDI5A(ATYaY): [ShallowWellPumpingSystem T79ZX.. _
(] Parl ¥hERJT: Modelica.Fluid.Machines.PrescribedPump
a0 {E A9 35S X: ShallowWellPumpingSystem
Frtll

@ 7F X E 1—T. flowCharacteristic, poworCharacteristic,
I?EX—Qﬁﬁgiﬁﬁo

Version:1.0 StartHTML:0000000107 EndHTML:0000005158 StartFragment:0000000471 EndFragment:0000005120
model WellPump
extends Modelica.Fluid.Machines.PrescribedPump(

redeclare function flowCharacteristic = wellPumpHead, }

redeclare function powerCharacteristic = wellPumpPower,

N nominal = 3000, checkValve = true, m_flow start = 0.4, use N in = true,

use_powerCharacteristic = true, V = 0.001,

energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,

massDynamics = Modelica.Fluid.Types.Dynamics.SteadyStateInitial);
equation

'EIII|

end WellPump




EZHPANY TG XL (881E]) WY T  WellPumpTest 22

WellPumpTest1 E{H#FEFX K~

WellPump D7 X ~HEFTIVZEVER T Do

const ramp] MEIEm
defaults l
» — \/ g
f 7777
k=3000 duration=10

boundary boundaryl

_ jj 78_.: g’“ﬁé@éo wellPurmp? pipe 1

® SISV ITSIOYM ShallowWellPumpingSystem £85IV v I L T Modelica
DS AFRERRERIRT B,

1. OMEdit - #F#ModelicaZ7 S5 AER

EA: I WellPumpTesti| |
DSA-R4T: Model
H3RIT (AT VaY): l | TR %Eﬁ Well PumpTest
BATBEISA(ATY3Y): VellPumpingSystem| F39X... —
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@F17ISLE1I—(CEBBRZEBEUT, INSA—FZEERET S,

Modelica.Blocks.Sources.Constant

k = 3000
\ const

Modelica.Blocks.Sources.Rampt
height = 400000

duration =10

offset = 120000

startTime =0

WellPump

k=3000

@ boundary

G
/

® /) @t

duration=10

® boundary Modelica.Fluid.System

4+

—=

wellPump pipe

N

Modelica.Fluid.Sources.Boundary_pT
p =101325 [Pa]

T =293.15 [K]

nPorts = 1

Modelica.Fluid.Pipes.StaticPipe | |[Modelica.Fluid.Sources.Boundary_pT

length =1 [m]
diameter = 0.025 [m]
height_ab = 0 [m]

use_p_in = true
nPorts = 1

Boundary_pT M IRT S ports[1] &3&IRT B,

+. OMEdit - IRTVaVEIER

axD ’/3‘/’&1’Fﬁﬁ

Specify the indexes below to

ect to the parts of the connectors.

pipe . porthb ,
boundaryl . ports -) < [1]
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@ FFAFELI—TY—XTI—RZHWEL T, Media (REFEFTIV) ZBET S,

model WellPumpTestT
replaceable package Medium = Modelica.Media.lWater.Standardllater;
ShallowWellPumpingSystem.WellPump wellPumpl(redeclare package Medium = Medium) annotation( ::+);
Modelica.Fluid.Sources.Boundary_pT boundary(
redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325) annotation( ***);
Modelica.Fluid.Sources.Boundary_pT boundary1(
redeclare package Medium = Medium, nPorts = 1, use_p_in = true) annotation( :--);
Modelica.Fluid.Pipes.StaticPipe pipe(
redeclare package Medium = Medium, diameter = 0.025, length = 1) annotation( **+);
Modelica.Blocks.Sources.Ramp ramp1(
duration = 10, height = 400000, offset = 120000, startTime = 0) annotation( *'*);
Modelica.Blocks.Sources.Constant const(k = 3000) annotation( ::+);
inner Modelica.Fluid.System system annotation( ::+);
equation
connect(const.y, wellPump1.N_in) annotation( **');
connect(rampl.y, boundaryl.p_in) annotation( **');
connect(pipe.port_b, boundaryl.ports[1]) annotation( ::+);
connect(wellPump1.port_b, pipe.port_a) annotation( :-);
connect(boundary.ports[1], wellPumpl.port_a) annotation( *:-);
annotation( :*);
end WellPumpTest1;

Q @60 & © © 6
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1. OMEdit - E7JLFIY7 - ShallowWellPumpingSystem.WellPumpTest1

1 Check of ShallowWellPumpingSystem.WellPumpTestl completed Start Time = 0O [s]
7 élllz(sjz%zkflgﬁgx;«vqellpumpingsﬁzstem.Wellpumpirestl has 158 SOp Time =10 [S]
75 of these are trivial equation(s). =T&M# = 500
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[[] Save experiment annotation inside model [] Save experiment annotation inside model
[] save _OpenModelica_simulationFlags annotation inside model [] save __OpenModelica_simulationFlags annotation inside model
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WellPumpTest1

J=aLb—3IavVER

— wellPump1.port_a.p (bar) — wellPump1.port_b.p (bar)
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J=ab—YavnER

— wellPump1.head vs wellPump1.V_flow

— wellPump1.W total vs wellPump1.V_flow
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WellPumpTest2 RyF+4—TFY500+XvIFNILT

=T 25

AvyZNILD
N

\0.01 m?2



EFHPRY THEKI XL (F100)

> WellPumpTest2

® StopValveTest2 E/OVYwvH U T,

.. OMEdit - %% ShallowWellPumpin...

£ Bi: WellPumpTest?)

NA: |Sha|IowWeIIPumpingSystem |

TI9X...

OK Tyt

B ZRIRT S,

ZHiIl: WellPumpTest?2

/1 X: ShallowWellPumpingSystem

Q@ SimZzElE LU TERYI So

Modelica.Fluid.Sources.Boundary_pT

Modelica.Blocks.Sources.Constant

Modelica.Fluid.Pipes.StaticPipe

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

rarnpl
®
- WellPump _/_
@ tank duratior=10
@
@ level =
®

wel P urmgt pipet

pipel . portb ,

tank . ports )4_ [1 ]
evon

svstem

defaults i
7777

\ .. OMEdit - IR YIVEHER, ? X
~ ~ ~
AR Va3V EER
Specify the indexes below to connect to the parts of the connectors.
nnnnnn t( tank . ports s . h
pipe . porta );
e

— [2]
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G NSA—IZEET B,
height = 0.9998
duration = 200
offset = 0.0001
p =101325 [Pa] K = 3000/ [length =1 [m] start_time = 2000
T =293.15 [K] diameter = 0.025 [m] /
nPorts = 1 height_ab = 0 i il
g — @ @ \def}ults¢
* m— =4
@ s _/_
® @D e duration=10
@ @ boundan
@
—

stopVahel

wellPumpl pipet

\ RIXSA REESE(IC
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@ FFXFE1—T. Media (RIFTFI) OEREETS,
OpenTank® level_start, nPorts, portsData £{21E9 3,
model WellPumpTest?
replaceable package Medium = Modelica.Media.lWlater.Standardllater;
ShallowWellPumpingSystem.StopValve stopValvel(redeclare package Medium = Medium) annotation( --:); @
Modelica.Fluid.Sources.Boundary_pT boundary1( @
redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325) annotation( ***);
Modelica.Blocks.Sources.Ramp ramp1(duration = 10, height = 1, offset = 0, startTime = 2000) ®
annotation( '*);
inner Modelica.Fluid.System system annotation( ::-); @
Modelica.Fluid.Vessels.OpenTank tank( ®
redeclare package Medium = Medium,
crossArea = 0.01,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
height = 50, level_start = 0,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2,
portsData = {
Modelica.Fluid.Vessels.Base(Classes.VesselPortsData(diameter = 0.025, height = 0.08),
Modelica.Fluid.Vessels.Base(Classes.VesselPortsData(diameter = 0.015, height = 0.08)
HF
use_portsData = true) annotation( ::+);
Modelica.Fluid.Pipes.StaticPipe pipe( ®
redeclare package Medium = Medium, diameter = 0.015, height_ab = 2, length = 2) annotation( ::*);
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Modelica.Fluid.Vessels.ClosedVolume volume( @)
redeclare package Medium = Medium, V = 0.001,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2, use_portsData = false) annotation( *--);

ShallowWellPumpingSystem.WellPump wellPumpl(redeclare package Medium = Medium) annotation( ::+); ®
Modelica.Fluid.Pipes.StaticPipe pipel( ©
redeclare package Medium = Medium, diameter = 0.025, height_ab = 0, length = 1) annotation( :*+);
Modelica.Fluid.Sources.Boundary_pT boundary( @®

redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325) annotation( --);
Modelica.Blocks.Sources.Constant const(k = 3000) annotation( ::+); @

equation
connect(const.y, wellPump1.N_in) annotation( --);
connect(ramp1.y, stopValvel.opening) annotation( *+);
connect(tank.ports[2], pipe.port_a) annotation( --+);
connect(pipel.port_b, tank.ports[1]) annotation( --);
connect(boundary.ports[1], wellPumpl.port_a) annotation( :+-);
connect(wellPumpl.port_b, pipel.port_a) annotation( :-);
connect(pipe.port_b, volume.ports[1]) annotation( *:*);
connect(volume.ports[2], stopValvel.port_a) annotation( -);
connect(stopValvel.port_b, boundaryl.ports[1]) annotation( :--);
annotation( ---);

end WellPumpTest?2;
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® I=aLb—Iav>cEFILFTI VD

. OMEdit - €7 )VFIY7 - ShallowWellPumpingSystem.WellPumpTest2 Sta rt T i me = O [S]
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ox B FA: ida

IEEZ Y U/ —: hybrid

® Y=ab—Yay>yY=abv—-vavottvbkr7v>

5. OMEdit - ¥31L-Y3yM17y k7v7 - ShallowWellPumpingSystem.WellPumpTest2 ? .. OMEdit - ¥21L—-y3y® 1ty k7Y 7 - ShallowWellPumpingSystem.WellPumpTest2
31— 300ty b PYT - She--System.WellPumpTest2 3ab—3vmty b 7y7 - Sh---System.WellPumpTest2
2% BHh PRI V) Archived Simulations 2% BHh PERIEE Vi) Archived Simulations
RPN 8 EFMREI DIV | 2
Start Time: [0 | secs LS R CF V) -
Stop Time: [5000 | secs . R
@ stE@#: 5000 5 &S HIERANE D7 (A TV | | J3ma.
O b 1 | secs B RSB RIC Toa) | |
. . DOyHFFoan): v
[ Interactive Simulation ST — (F a0 - -
Slme i s ST/~ (I3 hybrid -
Simulation server port: {84 ' IR AICH To20): | |
H EHERF IV [ |
FiE ida i K] JO27 )8 (1 REsAlE E D none v
HEME [1e-06 | ] cPuU Time
YT = TATOLEEELEH
DASSL/IDA Options OOsEERF I
e [ stelout [Jassert [] LOG_DAsSL
AR DETYR—R [] LOG_DASSL STATES [] LOG_DEBUG []L0oG.Dss
MEAR Ty I (1 | | [ LoG.pss_Jac ] Log.pt ] LoG.DT.CONS
B =St | | v [] LOG_EVENTS [] LOG_EVENTS_ WV [] LOGINIT v
Save experiment annotation inside model Save experiment annotation inside model
Save __OpenModelica_simulationFlags annotation inside model Save __OpenModelica_simulationFlags annotation inside model
S22l —h S22l —b

Foen Feh




EZHPANRY TG A7 L (B1E) RUT  WellPumpTest?2 34
J=aLb—-2a ViR
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