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Modelica.Fluid.Interfaces.PartialTwoPort
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<<partial model>> '-

PartialTwoPort

system _ }:T: jj

<parameter> allowFlowReversal

port_a
<protected parameter> port_a_exposesState = false FluidPort_a —_
BEN=X

<protected parameter> port_b_exposesState = false

<protected parameter> showDesignFlowDirection = true port_b
= o s FImdPort b %SI/J \q:%g

Modelica.Fluid.Interfaces.PartialTwoPortTransport T
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Modelica.Fluid.Valves.ValvelLinear
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<<partial model>>
PartialTwoPortTransport

BRAHEI

<parameter> dp_start
<parameter> m_flow_start
<parameter> m_flow_small
<parameter> show_T = true
<parameter> show_V_flow = ture
m_flow: MassFlowRate

dp: Pressure

V_flow: VolumeFlowRate
port_a_T: Temperature

port_b_T: Temperature

<protected> state_a: Medium.ThermodynamicState
<protected> state_b: Medium.ThermodynamicState

OYMEETILT
QEERF

equation(port_a, port_b & state_a, state_b M & BERE)
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<<model>>
ValveLinear

<parameter> dp_nominal: Pressure

opening

B Reallnput
<parameter> m_flow_nominal: MassFlowRate

<final parameter> k = m_flow_nominal/dp_nominal: Real

equation
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<<model>>
ValveDiscrete

<parameter> dp_nominal: Pressure

— h
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outflow
X loutflow
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outflow

Modelica.Fluid.Valves.ValveDiscrete

open
<parameter> m_flow_nominal: MassFlowRate 0'_‘| BooleanInput |

<final parameter> k = m_flow_nominal/dp_nominal: Real

— - FHREEFADH

valveDiscrete1

:gj;iinr;item opening_min(min=0) = 0: Real z. ylz. j
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%/ TSIV PartialTwoportTransport

PartialTwoPortTransport
PartialTwoPortTransport ®OHER

equation
// medium states

state_a = Medium.setState_phX(port_a.p, inStream(port_a.h_outflow), inStream(port_a.Xi_outflow)); @ FRARDMEETIL
state_b = Medium.setState_phX(port_b.p, inStream(port_b.h_outflow), inStream(port_b.Xi_outflow)); (ﬁ%ﬁﬁsﬂ’éﬁ@)
// Pressure drop in design flow direction

dp = port_a.p - port_b.p; Ap = port_a.p —pOI’t_b p HBADODOELE

// Design direction of mass flow rate 9 — =k =1
m_flow = port_a.m_flow; m = pO?’t_Cl . Wl_flOW EEIJII:E

assert(m_flow > -m_flow_small or allowFlowReversal, "Reversing flow occurs even though allowFlowReversal is false");

// Mass balance (no storage)
port_a.m_flow + port_b.m_flow = 0; -

// Transport of substances
port_a.Xi_outflow = inStream(port_b.Xi_outflow);

port_b.Xi_outflow = inStream(port_a.Xi_outflow); @ BE%7FH (BAE=;

port_a.C_outflow = inStream(port_b.C_outflow);
port_b.C_outflow = inStream(port_a.C_outflow);
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annotation ( '*+);
end PartialTwoPortTransport;




%/ TSIV PartialTwoportTransport

FRREERN—~DRE

Modelica.SIunits.VolumeFlowRate V_flow= o m =]
m_flow/Modelica.Fluid.Utilities.regStep(m_flow, Vitow = — BERE
Medium.density(state_a),
Medium.density(state_b), = regStep(, p,, P, N
m_flow small) if show V_flow P & p( Pa> Po Small) EE
"Volume flow rate at inflowing port (positive when flow from port_a to port_b)";
N=|
Medium. Temperature port_a_T= port_a Dml=E
Modellca.F1u1d.Ut111t1es.regStep(port_a.m_flow, port_a_T = regStep(r, MARDBE, REFKDERE, my,, ;)
Medium.temperature(state_a),
Medium.temperature(Medium.setState_phX(port_a.p, port_a.h_outflow, port_a.Xi_outflow)), HHEOEE
m_flow_small) if show T
"Temperature close to port_a, if show_T = true"; H
Medium.Temperature port_b_T= port— b a)'m == _
Modelica.Fluid.Utilities.regStep(port_b.m_flow, port_b_ = regStep(r, AR DRE, REKDRE, m,,,;)

Medium.temperature(state_b),
Medium.temperature(Medium.setState_phX(port_b.p, port_b.h_outflow, port_b.Xi_outflow)), HRHFDEE
m_flow_small) if show T

"Temperature close to port_b, if show_T = true";

regStep(x,yl,y2,x,,. ;1)

algorithm
y := smooth(1, if x > x_small then y1 else
if x < -x_small then y2 else
if x_small > 0 then (x/x_small)*((x/x_small)"2 - 3)*(y2-y1)/4 + (y1+y2)/2 else (yl+y2)/2);
annotation(Documentation(revisions= “<html> -++);
end regStep;
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5% /\JLESIL ValvelLinear

ValveLinear R MENZEEFREI(CLELHIT S/INILD

GOEFRERRIV
nm = opening - k - Ap

0 < opening < 1

m

k = nominal
Ajpnominal
liyominal = M_flow_nominal [kg/s] B#RE (2BERHOTRE)
tb@]f;ﬁ?& Apnommal dp nominal [bar] EEF 7:,%

final parameter Types.HydraulicConductance k = m_flow_nominal/dp_nominal

valveLinear OHER

equation
m_flow = opening*k*dp;

// Isenthalpic state transformation (no storage and no loss of energy)
port_a.h_outflow = inStream(port_b.h_outflow);

port_b.h_outflow = inStream(port_a.h_outflow); @I*ijﬁ_‘%ﬁﬂu (I “J’S’Jl/l:"—"’"m,.“ L/)

annotation ( *-);
end Valvelinear;
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ValveDiscrete 7 > /7 J#IEI/NILD

GOENRERFRI
kA open = true open = 4 . 1e
1 = P> p P false
opening_min - kAp, open = false
ke = mnominal
AMDnonﬁnal

m, ... =m_flow_nominal [kg/s] BERE (EREORE)
Ap, ... .= dp_nominal [bar] E¥FEIZE
EL IR EN opening_min = B/\EE [-]

final parameter Types.HydraulicConductance k = m_flow_nominal/dp_nominal

valveDiscrete NHER

equation
m_flow = if open then 1*k*dp else opening_min*k*dp;

// Isenthalpic state transformation (no storage and no loss of energy)

port_a.h_outflow = inStream(port_b.h_outflow); - o TR
port_b.h_outflow = inStream(port_a.h_outflow); @ I *”JjF —‘%ﬁﬁu ( I JQ Jblf—”"(b,.“ l/)

annotation ( **+);
end ValveDiscrete;




fB%/\LIJESTIL ValveExamplel

HIRE ValveExample1 SimpleValve1

Medium = Modelica.Media.Water.StandardWater

system

Modelica.Block.Sources.Sine ‘i defaultsi
amplitude = 0.5 \/ 9¥| «+— System
freqHz = 0.5 Hz - %> /77
phase = 0 deg
offset = 0.5 freqHz=0.5 Hz
startTime =0

boundary boundary_pT Boundary_pT

3 101325 Pa = 1.0 atm
293.15 K = 20 degC

T

valvelLinear \

Boundary_pT booleanPulse ValvelLinear
121325 Pa = 1.2 atm m_flow_nominal = 1 kg/s
293.15 K = 20 degC dp_nominal = 0.1 bar

/ 2s
kel Boundary_pT

1 «——1101325 Pa =1.0 atm
> 293.15 K = 20 degC

valveDiscrete \

Modelica.Block.Sorces.BooleanPulse ValveDiscrete

width = 50 % .
period = 2’ m_flow_nominal = 1 kg/s
startTime = O dp_nominal = 0.1 bar

opening_min = 0.001




% /\JLTESIL ValveExample1 10
SimpleValve1 DYV —X 11—

model SimpleValvel
replaceable package Medium = Modelica.Media.Water.StandardWater;
inner Modelica.Fluid.System system annotation( ---);
Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium, T = 293.15, p = 121325, nPorts = 2)
annotation( *-+);

Modelica.Fluid.Valves.Valvelinear valvelLinear(redeclare package Medium = Medium, dp_nominal = 10000, m_flow_nominal = 1)
annotation( *++);

Modelica.Fluid.Sources.Boundary_pT boundary_pT(redeclare package Medium = Medium, T = 293.15, p = 101325, nPorts = 1)
annotation( *-+);

Modelica.Blocks.Sources.Sine sine(amplitude = 0.5, freqHz = 0.5, offset = 0.5, phase = 0, startTime = 0) annotation( :--);

Modelica.Fluid.Sources.Boundary_pT boundary2(redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325)
annotation( ---);

Modelica.Fluid.Valves.ValveDiscrete valveDiscrete(redeclare package Medium = Medium,
dp_nominal = 10000, m_flow_nominal = 1, opening_min = 0.001) annotation( ---);

Modelica.blocks.Sources.booleanPulse booleanPulse(period = Z, width = 50) annotation( *:);
equation

connect(boundary.ports[1], valvelinear.port_a) annotation( -:+);

connect(valvelinear.port_b, boundary_pT.ports[1]) annotation( -:*);

connect(sine.y, valvelinear.opening) annotation( ---);

connect(boundary.ports[2], valveDiscrete.port_a) annotation( :+);

connect(valveDiscrete.port_b, boundary2.ports[1]) annotation( -:-);

connect(booleanPulse.y, valveDiscrete.open) annotation( :-+);

annotation( *+-);
end SimpleValvel;
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ValveLinear & ValveDiscrete (. EEREMNEIZE (dp) EFEE (opening) (CEEFHIT S /NILTEFTIL
TH Do

MEREE. ERIFOEERE (m_flow_nominal) EEX#EF HZ (dp_nominal) €XET D,

NIV BREBOHERBMIZRBEF. TUIILE—(FZEILLLL,

ValveLinear (&. BAE(opening)& U CReallnput X2 S opening C0 M5 1 DRFEZZRTET Do
ValveDiscrete (F. FAE & LT, Booleanlnput XTS5 (C true F/z(d false ZEHET Do true D&
T3 HE =1, false ®EE(E BFE = opening_min &7,

NIV ADBEENYEEL. EREIDEZFERAT D,

MNDASNET B ESHEEDEEREN NS VB (m_flow_small AF) BEIE. BMERENAR
B (CZE LIEVVELE1E (regularization)iNiEEnd,

Licensed by Amane Tanaka under the Modelica License 2
Copyright(c) 2019, Amane Tanaka

» The purpose of this document is introducing the valve models of Modelica.Fluid
which are included in the Modelica Standard Library (MSL). This document uses
libraries, software, figures, and documents included in MSL, and those modifications.
Licenses and copyrights of those are written in next page.

This document is free and the use is completely at your own risk; it can be
redistributed and/or modified under the terms of the Modelica license 2, see the
license conditions (including the disclaimer of warranty) at
http:/www.modelica.org/licenses/Modelical icense?
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Modelica Standard Library License

https://github.com/modelica/ModelicaStandardLibrary/blob/master/LICENSE

13

BSD 3-Clause License

Copyright (c) 1998-2019, Modelica Association and contributors
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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