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EHF WellPumpTest3

WellPumpTest3

® WellPumpTest2 ZE R U T WellPumpTest3 Z{ERRK L. RDELSICEET S,

ClosedVolume (¥riR:EH0)

V = 0.001 [m3]

nPorts = 2

use_portsData = false /N \le
energyDynamics = FixedInitial —
massDynamics = FixedInitial / ?(JJ’H‘H} 7:,

p_start = system.p_start - 1000 * 6.3 * Modelica.Constants.g_n

HA/KERET]
\

o 101325 [Pa]

T =2931.15 [K]

nPorts = 1

height = 1

duration = 180 [s]
offset =0

@ startTime = 3000 [s]

rarrp 1 / system
defaults L

\/ g

7777

StaticPipe (Er¥2:EN0)
nParallel =1

length = 6.3
diameter = 0.06
height_ab = 6.3

nParallel =1
length = 0.22
diameter = 0.025
height_ab = -0.22

HEMWNSRY TCKEIRVIAL /1T

R T AOMHRET]
p_start = XK - pgAh
A&RE=system.p_start

p ~ 1000 [kg/m3]
Ah =63 [m]
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@ 7¥Z~E1—T Media (RBSEFI) ERET 3.
Version:1.0 StartHTML:0000000107 EndHTML:0000046330 StartFragment:0000000471 EndFragment: 0000046292
model WellPumpTest3
Modelica.Blocks.Sources.Ramp ramp1(duration = 180, height = 1, offset = 0, startTime = 3000) annotation( :=-); ®
Modelica.Fluid.Pipes.StaticPipe pipel( @
redeclare package Medium = Medium, diameter = 0.025, height_ab = -0.22, length = 0.22) 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( ''*);
Modelica.Fluid.Pipes.StaticPipe pipe2( @
redeclare package Medium = Medium, diameter = 0.06, height_ab = 6.3, length = 6.3) annotation( *:+);
Modelica.Fluid.Vessels.ClosedVolume volumel( @

redeclare package Medium = Medium,

V = 0.001,

energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
massDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial,
nPorts = 2,

p_start = system.p_start - 1000 * 6.3 * Modelica.Constants.g_n,
use_portsData = false) annotation( :--);
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[] LOG.DSS_JAC [JLogoDT [J LOG.DT.CONS

[] LOG_EVENTS [] LOG_EVENTS WV (] LoG.INIT v

Save experiment annotation inside model
Save __OpenModelica_simulationFlags annotation inside model

IRl

Start Time = 0O [s]

Stop Time = 6000 [s]

sTEE% = 6000

B FE ida

JERRFEV ILIN—F T2 3> hybrid




EFHPRY TR XL (F2(0)

EHFE WellPumpTest3

J=aLb—3IavVER

— ctopValvel opening

—— boundary.ports[1 1p (bar) = wellPumpt port_ap

{kar) = wellPumpl port_bp (kar) = stopValvel port_ap

{bar) =++-sta

pValvel port_bp (kar)

R 7H0O
AV N =
AV |
w70

1
6000

VLJREE 3 £/
08 - , \ FIISZ ]
06 - ]
04 - ]
02 - ]
0 L T — T 1 T T 1 0 T T T T T 1
0 1000 2000 8000 4000 5000 6000 O 1000 2000 3000 4000 5000 6000
time () ©
fFfE [s] fFfE [s]
— wellPumpl W _flow (m3/s) = stopValel V_flow (m3/s) — wellPumpl head (m) = tanklevel (m)
00007 5 30
0.0006
] o N g — 1 ~ = I
: /\"Jj ILEE 40 - Il\JjI%*EE
0.0005 -
0.0004 - 307
00003 ]
] 20
00002 -
] 10 -
00001 g 7](‘ !
0 ! ' i ' 1 ' i i i I ' i ' LA L L L L L B | T T T T T T T T T T T T T
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000
time O 1 me

H%F'eﬁ [s]



EHERY IS 27 L

(F2E) EAIVD 9

ENZ2D

=2 FEEBEFF 25HPO5.25S https:/product-standard-pump.ebara.com/product/detail/P030766

ARG

VD2 E V=20L=0.02m3

WTERE crossArea = 0.1 m2

=<  height= 0.2m
0.2m

AL ]

= A Ll =X 008m &< 0.08m

D=0.366m \

NE0.025m MKWE0.015m

g

AO $25

wD?

BrEf& crossArea = T = 0.10521 m2 ~ 0.1 m2

=S height =

=0.2m

crossArea

OpenTank Zi& LU T|

THI P NDEFTI PressureTank E{EDE T,



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

EFHPRY WK XTL (8820) EAFVD EAFYVIARADZERDETIVE 10

ENEVOADERDETIVE

tankPressure = air.p — P, piont

r{ BRKLE medium.p = air.p  BEOHEN
| | /

SO = T2
TTTTTAKTTTTTT Vair = Viotal — |4 I%mﬁ%
air M,;.,U,. height V.o = CrossArea X height £R&
R V = crossArea X level KOBTIE
pin pom‘ level I Ah
medium m, U SR U i N 4
I portData_height|i]
YYY .
ZIMYE  air : Modelica.Media.Air.DryAirNasa.BaseProperties
ERDREES e
M, =ar.d-V, B air.p = p_ambient ZESET]
Uair =air.u - Mair WEBI :IIZ“J:‘:'\-\_ air. T = T_ambient %5\:3&11@
ESDHER level = level_start 7Kz
nm - medium .p = p_ambient IKE ST
s =0 HERFL medium . T =T start =T ambient I EE
dUai” — _ Wbﬂ I*)bqf_{%ﬁﬁ
dt ow
A% X e .
Wby, = — medium.p - —  IKMAR(TRABICLDITXRILF—

dt
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PressureTank

EASVOEETIVIET S
® S1ITS5YUITSIYD Modelica.Fluid.Vessels.OpenTank E/59 U v SO LU TE
R%EIRL. PressureTank Z{ER9 3,

.. OMEdit - 1852 Modelica.Fluid.Vessels.OpenTank

241 [ProssureTand | 2ZH: PressureTank

JSA: [Shallowwe IPumpingSystem || 5.

/A X ShallowWellPumpingSystem

OK ool

@S 17ISLE1—ICUT. Modelica.Blocks.Interfaces.RealOutput ZB5D (T
(7. BBI% tankPressure [T 3,

tankPressure
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® FFXALE1—T,. import XZEBINMUTXI-TEHFHEL. BEHW/IISKXA—-FLEE
ZREI Do

model PressureTank "Simple tank with inlet/outlet ports”
import Modelica.Constants.pi; _

import SI = Modelica.SIunits; _

import Modelica.Fluid.Types; A 11— 7@5@%&
import Modelica.Fluid; _

// Air

replaceable package Air = Modelica.Media.Air.DryAirNasa; ] .
Air.BaseProperties air; %é‘f\,@trﬂ’l‘ét%?‘)bt
SI.Volume V_air; s ”

SI.Mass M_air; 4KF§’E§&

SI.Energy U_air; _|

// Tank properties

SI.Height level(stateSelect = StateSelect.prefer, start = level_start_eps) "Level height of tank";
SI.Volume V(stateSelect = StateSelect.never) "Actual tank volume";

// Tank geometry

parameter SI.Height height = 0.2 "Height of tank";
parameter SI.Area crossArea = 0.1 "Area of tank"; }fgjjﬁl
parameter SI.Volume V_total = height * crossArea;
// Ambient

parameter Medium.AbsolutePressure p_ambient = system.p_ambient "Tank surface pressure"” annotation( -:-);
parameter Medium.Temperature T_ambient = system.T_ambient "Tank surface Temperature" annotation( --);

// Initialization L
parameter SI.Height level_start(min = 0) = 0.08 "Start value of tank level” annotation( -:+); ?9]59@5&(11[

i
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14

extends Modelica.Fluid.Vessels.BaseClasses.PartiallLumpedVessel(
final fluidVolume =V,
final fluidLevel = level,
final fluidlLevel_max = height,
final vesselArea = crossArea,
heatTransfer(surfaceAreas = {crossArea + 2 * sqrt(crossArea * pi) * level}),
final initialize_p = false,
final p_start = p_ambient,
energyDynamics = Modelica.Fluid.Types.Dynamics.FixedInitial, N= - === —
massgynamics = Modelica.Fluid.Types.Dynamics.FixedInitial, *']J/H\H /ﬂﬂ‘rg\ jj 7& ER/:E{IE ra a_ Do

nPorts = 2, _
portsData = { >
Modelica.Fluid.Vessels.BaseClasses.VesselPortsData(diameter = 0.025, height = 0.08), 9 - D ij
Modelica.Fluid.Vessels.BaseClasses.VesselPortsData(diameter = 0.015, height = 0.08)}, (I)%%%;i;
use_portsData = true
);

Modelica.Blocks.Interfaces.RealOutput tankPressure annotation( :--);




EHANY K XFTL (8B2E) FEASFI D PressureTank
G EKEAFRNOLENTZRET S,

15

equation
// Total quantities
V = crossArea * level "Volume of fluid";

medium.p = air.p; — BRZG

tankPressure = air.p - p_ambient;

V_air = V_total - V; EDIXAvFADETS]
M_air = air.d * V_air; = »
U_air = air.u * M_air; HECARTRIL+—
der(M_air) = 0; I BEEREN

// Source termsEnergy balance
if Medium.singleState or energyDynamics == Types.Dynamics.SteadyState then
Wb_flow = 0 "Mechanical work is neglected, since also neglected in medium model (otherwise unphysical small
temperature change, if tank level changes)";

der(U_air) = 0; —

else
Wb_flow = -medium.p * der(V); TXRIVF—1REZT
der(U_air) = -Wb_flow;

end 1f; _ |

//Determine port properties
for 1 in 1:nPorts loop
vessel_ps_static[i] = max(0, level - portsData_height[i]) * system.g * medium.d + air.p;
end for;
initial equation
if massDynamics == Types.Dynamics.FixedInitial then
level = level_start_eps;
elseif massDynamics == Types.Dynamics.SteadyStatelnitial then
der(level) = 0;

end 1if; —
air.p = p_ambient;
air.T = T_ambient; FIERSRASF

medium.p = p_ambient;
annotation( '++);
end PressureTank;
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PressureTankTest1 &#7z+EFI
® SISV ITSIOYDN ShallowWellPumpingSystem #5599V v oL
Modelica U5 XEIR{ER%EEIRLU T. model PressureTankTest1/ED. I F

D> (‘_EE btﬁi?%o Modelica.Blocks.Source.Ramp
height = -0.2
duration = 10
Modelica.Blocks.Source.Ramp uration
' offset =0
height = 0.1 N
duration = 10 startTime =
offset =0 dettt:¢
startTime =0 .
tank 7777

A
ramp?
rampl

f o

f -
duration=10

duration=1 0
boundary

’ \

Modelica.Fluid.Sources.MassFlowSource_T
use m_flow in = true

nPorts = 1
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model PressureTankTestT
replaceable package Medium = Modelica.Media.Water.Standardllater;
PressureTank tank(redeclare package Medium = Medium) annotation( :+);
Modelica.Fluid.Sources.MassFlowSource_T boundary(
redeclare package Medium = Medium, nPorts = 1, use_m_flow_in = true) annotation( -
Modelica.Fluid.Sources.MassFlowSource_T boundary1(

)i

redeclare package Medium = Medium, m_flow = 0, nPorts = 1, use_m_flow_in = true) annotation( :*-);

Modelica.Blocks.Sources.Ramp ramp1(duration = 10, height = 0.1, offset = 0, startTime

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

Modelica.Blocks.Sources.Ramp ramp2(duration = 10, height = -0.2, offset = 0, startTime
equation

connect(ramp2.y, boundaryl.m_flow_in) annotation( ),

connect(ramp1.y, boundary.m_flow_in) annotation( ::-);

connect(tank.ports[2], boundaryl.ports[1]) annotation( ::+);

connect(boundary.ports[1], tank.ports[1]) annotation( -:-);

annotation( ---);
end PressureTankTest1;

0) annotation( '++);

120) annotation( ''+);
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Save experiment annotation inside model
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Save experiment annotation inside model
Save __OpenModelica_simulationFlags annotation inside model

22l -k

Foven

Start Time =0 [s]
Stop Time = 250 [s]
sTE[OIE = 500
BEPFAE ida

JERFEV JVIN—F T2 3 hybrid

19



EHPRYTEKIXSTL (F520]) EHS VD PressureTankTest1 20

-y — y N
Y=ab—2r3J
— m
= tank.ports[ 1m_flow (kg/s) == koundand ports[t 1m_flow (ke/s)
02

| E7J<1’5§E [m3]

000000

HOBEERE
[kg/s]
AOEERE
[kg/s]
BSE [s]

|ESEE [m3]

K{uh E&

time ()

BFR [s]

—— tanklevel (m)

fmunm

| RABOZILIE & DAEIAERT 5.

6666666

55555
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333333

222222
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IR EERDBERSINTHIVIOENINBXRISICENEERETE,
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PressureTankTest?2
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® WellPumpTest3 Z#3R U T PressureTankTest2 Z{E 9 S,
@ T+ RXAFE1—T. OpenTank Z¥RU. PressureTank [CEZEAX. AELI/INS

X—Q’E‘ﬁ“[@?ﬁo

Modelica.Fluid.Vessels.OpenTank tank(redeclare package Medium = Medium, crossArea = 0.01, -

N

ShallowWellPumpingSystem.PressureTank tank(redeclare package Medium = Medium) annotation( :-+);

@ ramp1 DINSKA—I&EHET B, height = 1

ot duration = 10 [s]
| . / offset =0

_/— startTime = 35 [s]

|2did

pipe
i
-
g\
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— wellPumpl V_flow (m3/s) = st
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PressureSwitch
@ PressureTank2 Z#E & U T PressureSwitch Z{ED. UITNLSICIRET 3.
Modelica.Blocks.Logical.Hysterisis Modelica.Blocks.Logical.Not
uLow = 8e4 [PaG] Pon ] ] ] ]
uHigh = 2.5e5 [PaG] poff Modelica.Blocks.Logical.TriggeredTrapezoid
pre_y_start = false amplitude = 3000 [rpm]
—— rising =1 [s]
/ falling = 1 [s]
y e offset = 0 [rpm]
=| A "°"t } ’ﬂm pre_y_start = false
Modelica.Blocks.Sources.Trapezoid
amplitude = 1
rising =5 [s]
width = 30 [s]
falling = 5 [s]
period = 120 [s]
nperiod = -1
offset =0
g startTime = 60 [s]
RITMADICIEBEN
Pofr = PE&(Prg — Myper) = 2.54223 X 10° ~ 2.5 X 10° [PaG] 7 [mmes0) | 997.062 kgm3
§ |ENMEE | 9.80665 | m/s2
MITHRFAVICIEDIEN (N — 39| m
Do = 0.8 X 10° [PaG] Movent 317 6| m
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