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BAAEIVILD Modelica.Fluid.Valves /LD EFIL

Modelica.Fluid.Valves @/NJLTEFIL
% ValvelLinear N

= e CHE - ENEDLFIT S

valvelLineari

% ValveDiscrete B INNILDEFTIV
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B&BIVJLD Modelica.Fluid.Valves ®/VL I EFIL 4

PartialTwoPort edium: partiaiviediun | 4— A1

<<partial model>>

<parameter> allowFlowReversal

<protected parameter> port_a_exposesState = false
<protected parameter> port_b_exposesState = false
<protected parameter> showDesignFlowDirection = true

PartialTwoPortTransport

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

V_flow: VolumeFlowRate

port_a_T: Temperature

port_b_T: Temperature

<protected> state_a: Medium.ThermodynamicState
<protected> state_b: Medium.ThermodynamicState
equation(port_a, port_b & state_a, state_b D& BERE)

HAODSGD
HNERICTRBEEXLVWETIV

p

p

Partial TwoPort system

ort_a

|

FluidPort_a

FluidPort_b

ort_b

|

.........

<<partial model>>

ValveCharacteristic.linear

Partialvalve @ -

T ILOFEEEIR

valveCharacteristic:

<parameter> CvData: CvTypes

<parameter> Av: Area

<parameter> Kv: Real

<parameter> Cv: Real

<parameter> dp_nominal: Pressure
<parameter> m_flow_nominal: MassFlowRate

dp: Pressure <———<parameter> rho_nominal: Density

<parameter> opening_nominal: Real
<parameter> filteredOpening = false: Boolean
<parameter> riseTime: Time

<parameter> leakageOpening = 1e-3: Real
<parameter> checkValve = false: Boolean
<protected parameter> dp_small

<constant> Kv2Av = 27.7e-6: Area
<constant> Cv2Av = 24.0e-6: Area
minLimitter: MinLimitter

openin
P 9 Reallnput

opening_filtered

i

- RealOutput
opening_actual

i

RealOutput

filter Filter

H

NILITDR—=IXEFTI
e FEDNT rILIERE
o TMERE

block MinLimitter
initial equation

o EIFRERNY

Valvelncompressible
<constant> Re_turbulent = 4000
<parameter> use_Re >
dp_turbulent: Pressure
relativeFlowCoefficient: Real

equation =
Valvelncompressible

« BAFANILD

equation
/N JaN JaN
RS EDET b4
oS 57
FICharacteristic: xtCharacteristic:
<<model>> <<model>> ValveCharacteristic.One <<model>> ValveCharacteristic.One

ValveVaporizing

<parameter> Fl_nominal: Real
Ff: Real

Fl: Real

dpEff: Pressure

T_min: Temperature

p_sat: AbsolutePressure

valvelncompressible1 p_in: AbsolutePressure

p_out: Absolute Pressure
<constant> Re_turbulent = 4000
<parameter> user_Re: Boolean
dp_turbulent: Pressure

initial equation
equation

ValveVaporizing

ValveCompressible
<parameter> p_nominal: AbsolutePressure
<parameter> Fxt_full = 0.5: Real

P Fxt :Real o
x: Real
xs: Real
% Y: Real %
valveVaporizing1 | |p: AbsolutePressure valveCompressible1

<constant> Re_turbulent = 4000
<parameter> use_Re: Boolean
dp_turbulent: Pressure: AbsolutePressure
<protected parameter> Fxt_nominal: Real
<protected parameter> x_nominal: Real
<protected parameter> xs_nominal: Real
<protected parameter> Y_nominal: Real
initial equation

equation

« NEBCRIEMFERT S/1NILD ValveCompressible SBSH/NILD




BESHAIILT Valvelncompressible

Valvelncompressible JR{&EA/\ILD
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BERIILD Valvelncompressible R0

rl‘l'

EHENCEEHATNTLIRERH ©

THEFORESTER
1REEHD Ap =py—p, 2REIEH
mERE (flow coefficient) P [Pa] P, [Pa] AERE
™ Ap qd [m3/s]
q=A,4[— R
= P Lkg/m3] TRERE (flow coefficient)
A, [m2]
EHINTLVIRERM
SI B8] J—0Ow/§ XU

Pamid&

meEsTHEIU q= A‘/ q K\/ 56] C\/ m = A/pAp
: 106 : 10°

KO RERE A, [SEBEDENL,
(flow coefficient) A, [m2] 5 K, = — ——A, C, = >3 —A,

AERE E ' 5 K,C 3. B

=PI : : . Y. @

(vojljur:etric flow rate) | 4 [m3/s] q [m3/n], 4 [USG/min], %%EH?E}%T;%
,(:TpgreEIsFJ:e drop) Ap [Pa] Ap [bar] Ap Lpsil S

#E (density) w/m3] G =pl  G=plp, py=999.007 [kg/m3]
FuE (specific gravity) | 7 Ha/ms] : e : : /0' 15.56°CDIKNEE

(60°F)

Fluid.UserGuide.ComponentDefinition.ValveCharacteristics (C(d cold water at 4 °C & &» S MREHEL ?



BBV D Valvelncompressible TREREBNOERE

mER M (flow coefficient) DERE
@ IN\SXA—%5 CvData C. HRERZRMOEKXESLEEEIRT S,

parameter Modelica.Fluid.Types.CvTypes CvData=Modelica.Fluid.Types.CvTypes.OpPoint
"Selection of flow coefficient”

#1REE (Modelia.Fluid.Types.CvTypes)

type CvTypes = enumeration( .
Av "Av (metric) flow coefficient”, Kv _nﬁjé
Kv "Kv (metric) flow coefficient”, %En?fE
Cv "Cv (US) flow coefficient", (j ZEET D ~
OpPoint "Av defined by operating point") B E DEE(E MWoEt8I3(T7IL)
"Enumeration to define the choice of valve flow coefficient" annotation (:'+);
</htm1>"));

@ CvData = OpPoint (77 # )L k) ZFIRUZIZES. m_flow_nominal,
rhod_nominal, dp_nominal, opening_nominal IZE M5 Av IiEHEI NS,

® CvData = Av & BIRURIBES. I\SX—59 AvEEESUTERET S,

parameter SI.Area Av(

fixed= CvData == Modelica.Fluid.Types.CvTypes.Av,
start=m_flow_nominal/(sqrt(rho_nominal*dp_nominal))*valveCharacteristic(opening_nominal))

\ “Av (metric) flow coefficient"

\ T J 4 )Uk CvData = OpPoint DIZH

m_ flow_nominal o , ,
A = valveCharacteristic(opening _nominal)

\/ p_nominal - Ap_nominal



BEAIVLD Valvelncompressible TREREDEE

@ CvData = Kv iLfzld CvData=Cv & B#IRUZIZER. NS X—F Kv e/ NS KX —

5 Cv ESRET D, Av [T Cv Ffz(E Kv hsBEINICEIE TN S,

initial equation +«— CvData =Kv, Cv DEZE(F A, [CEBT B,
if CvData == CvTypes.Kv then
Av = Kv*Kv2Av "Unit conversion";
elseif CvData == CvTypes.Cv then
Av = Cv*Cv2Av "Unit conversion";
end if;

public
constant SI.Area Kv2Av
constant SI.Area Cv2Av

27.7e-6 "Conversion factor":
24 .0e-6 "Conversion factor":




BERINILD Valvelncompressible BIEEZE X RIBSORESTER 9
FEEZEILBEOREBHER FERUEHECCEICET 3,

ERRESY, HNTREFRE (fﬂﬁ EW,%E_L’T&%
Oow coetmmncien
(relative flow coefficient) / RV
m=pq = (relativeFlowCoefﬁcient - Av) \/ PAp opening
relativeFlowCoefficient = valveCharacteristic(opening) ) Ti P
THFICX T SMEZRBDLL NIV TBEE I .7 1w
mEfRHIT DA E /R EYE og0O0-2NIL7
— . D1vDA—FY UZF
@ 4 Eﬁmugﬁﬁ(ggamtb A o—gpuone LT t
2 opening = 1 &1 [-rmmmmmesimmrmmee o
nyfg 8 N
< A, [m2] opening = 0.5 £ Pie Dy
g ~__-_-_-E
@ g e AV
; |
i opening = 0.2 5 i
(D) ' I
= 3-0% LT >
0 § 0 1\977'1'7?!1%::> Pl :. 4’ P>
g 0 opening 17—
0 pAp [kg/s.m2] N TS INILD

£k NIVIRE £



BESHAIILT Valvelncompressible

S8 RER/EDETIV

Modelica.Fluid.Valves CHEIN TCIEB/RERFYEDO €I

<<partial funnction>>
baseFun

<input> pos : Real
<output> rc : Real

FE

opening = pos

a8 s
valveCharacteristic = rc

10

v [k Fluid
» €D UsersGuide
» P Examples
> i System

> ae Vessels

» »e Pipes

<<funnction>>

> e Machines

linear
re = pOS v .; Valves
algorithm ] Valvelncompressible
» %] ValveVaporizing
» %] ValveCompressible
<<funnction>> 21 Valveli
one ro = 1 [>=] ValvelLinear
%] ValveDiscrete
algorithm v | = BaseClasses
» %] PartialValve
<<funnctionss v -,;7 ValveCharacteristics
quadratic o) (f) baseFun
rc¢ = pos i
. (f) linear
algorithm -
(1) one
t f ' quadratic
<<funnction>> [ f _equalPercentage
equalPercentage . 1
rangeabilityP?* ™", pos > 0
algorithm rec =
pos .7 —
“—rangeability®"=1 pos < &

0



BEHEINLT Valvelncompressible EIERERFEDTETIV

BB REEY (relative flow coefficient) DEXE

PartialValve

11

replaceable function valveCharacteristic
Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.linear

constrainedby

Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.baseFun

"Inherent flow characteristic”

annotation(choicesAllMatching=true);

\

_ D function #& redeclare 93 &ICELDT

[
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BEHEINLT Valvelncompressible /NLITADRN
NILVITAHERDTN
(1) REMRZEX (flow rate valance) m =pA1u1 pAvc be pA2u2

%ﬁﬂi u] ERELEK uvc /}Ibﬂé/m/}\ uz — ul
ERE A Ay <A Ay =4

y

J—kNJLD 1\ ﬁwjﬂiﬁdlbnw

(vena contracta)

AHE

. BEED i 4T[O
vena contracta Dye BRI . 4 : I ) :

734—><—>
IxRILE—BEHL | IXRILF—EBXHD

(2) RILRXR—TDER (Bernoulli’s principle) (3) ENEIEFEE (pressure recovery factor)
2 E
pui puvc ; r = \/Pl Nz Ap
: L —

Pn=DP1t—=PD _
. 1 VC P1 — Pyc Apvc

2 2

12



BIBRINILT Valvelncompressible FRE{#E. ENEIERRIE DEEF 13
MEFRY. BVREREHEER. ENOLDEERE. ENEXEFRBOREER
(3) ENEHSFRE (f) /\JIIR_’EG)EE , (1) REHFREFERN ,
2 A2
) 2 Voo PUe  PU i > PUL Aj Ay
Ap = F;Ap,. = F;(p; —p,.) = F} ) —T = F; 2 A2 1_A12
o [Ap W2 i1 A2
q=uA; = — =4[ LR ——Ap
e 2 2 A?:
=z vena contracta Wi [E/JIEKFRE NEET
/ SNVTRIROREE |/
A — 2 Avc - \/EAVC [m2] K = Pn — P _ Ap _ 2Alz
V I_A‘?c FL FL\ I ,O_Ltlz lA_zAp A%
\ A? , 2 2 A2
ENEERS "\
Bt
o MERAI. MBEREENLOED/INS VX =EXKRT,
s MERAI. ENEXRRBAECEEENEENSTERE TE D,
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ValveVaporizing REBCRIEDFHEFHE T S5/\LD
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RASAINILD ValveVaporizing BISOF 3 —IHn 15
BIEOF3a—IFHN (liquid choked flow)

Ap R Ap,.. |ET D E vena contracta TRIEHREE LU TRENBE XL LS,
Ap = DDy, BRETEOBRAFEENET

\ (maximum allowable sizing pressure drop)
m [m3/s] t —
, BRIEODFa—-oFn
Ap<Ap,.. . Ap>Ap
m = Av \/plApmax ""'""""'""""3":':'

nyfg

)
f'\it!i'f”(
p1 TAOBE
0

0 VP1BPwax  \/PIAD [kg/s.m2]



BEHINLD ValveVaporizing 525t LORKXEFESEDET & X EEFRR 16
SRET LOBRAFESENET & XD OEFRE

T 7] [O] {8 R %X p; AAED
pR— 1
n2n+J:G)H_X q:ﬁ} hBIF—F B pl p2 Ap o S OES
(maximum allowable sizing pressure drop) FL = —
0 P1—P Ap P, vena contract

Apmax — FL(pl o FFpsatl) v e K7
vena contracta OEAM p,. = Frp,n RS 7] LU & Ap=p;,—p,
ELBESTDERE Ap (liquid critical pressure ratio factor) Ap,. = p; — P,

Psan

Fr=0.96 —0.28, |2~
Pcrit

pl %% L
: FvrvrE>T—>3a3y
pi—Fp-pon § SARNEN CTRISCES
Sd '
P2 2 Psar
Doarl ATREICHIBREE | Liofrarrrrmmmrogprereeereeneeeees Dsary HOBEICH I3 REE
FFpsatl------------‘ ------ Y L .
/ ' 25w 8
vena i?g;f;(a_q:{e}}_ﬂ SURICIEDTHREBET S
I:IRI:I
COEAUTCEANRKE LB S P2 < Dsar

XEROFELEEDEBTIBIN. RRREECODENTRE D,



BEHEINLD ValveVaporizing BEEZXIBESORESAER 17
AEZZEXCHEEORESIEN

m = (ValvleCharacteristic(opening) -AV) \/ pApeff

Ap, Ap < A
Apeff — { P P Prmax EIMRIENET (effective pressure drop)

AP AP > Ap,..

— 2 e _
Apmax — FL(pl _ FF ) psatl) RET EOBRAREFEESIFET (maximum allowable sizing pressure drop)

F,=F L nominal ° FlCharacterictic(opening) FEEI#E&E (pressure recovery coefficient)

\7_'“7 #JUk 0.9
gE)ﬁE A ' . . A . FL

m [kg/s]

F L _nominal

1
---------------- e EEEEEsEsEsssss==
1 1

FlCharacterictic(opening)

Y0 02 05 o
opening




BEAI LT ValveVaporizing ENEIEEZEHOKNH S 18
EDOIEFRBOKXNDA

_ [P1— D2 Ap
%Euw% A Co FL - pP1—P - Ap
m[kg /s] | 1 Ve Ve
N g, OpeNINg = | Py [Pal: ACIEESD
L P> [Pal: HOE TS
i N A i1 opening=05  p .3

Psar1 . ALLBEICHITRDRSET

. L% opening = 0.2
....... i opeming B 5% 71 LARE
] D liquid critical pressure ratio factor
0 — > Psarn
0 — Fp=0.96 — 0.28
VPP VPAP Pe
P ZEEELT Ap =p, — p, ZE{LTE SRR ZETTLN

BEEIC Ap, . Fizld mmax ERET B,
TORED F, 52ET 3,

m, .= (ValvleCharacteristic(opening) -AV) VPP = Frpgn) - Fr
VPAP o =\P(P1 = FePyar) - Fi




BEA/ LT Regqularization N DEIE(L

Reqgularization JiNMDIEIE(L

m = Avy/pAp
A
it VPAP BERNCENEERDH DD
R EDTHEHIET D,
> ,\ >
\/ pAp Apturbulent Ap

| Ap | < Apturbulent NEE

o \/pAp DALHRFEBHL TLE D,

o BMNIFERNSBRICENT B,

+ FHBUKLWESIC\/pAp EFIET S,
o WIFAHEED D (checkValve = true)

e WHd D (checkValve = false, allowFlowReversal = true)
o WAL L (checkValve = false, allowFlowReversal = false)




&AL D Reqularization FENO@EIE{L
RegqularizationM i

[Ap| < A,y DS ERICHIEET SENE

PartialValve

)
Apnominal
Apsmall = < Myominal
system .dp_small, use_Re = false
k

Mgyl use_Re = true

Valvelncompressible, ValveVaporizing, ValveCompressible

[ Ap., i use_Re = false

Apturbulent = 9 max ( (u, + ,ub)zﬁRefwbulem

A
Psmall> {max(relativeFlowCoefficient(opening),0.001) Av}(p, + pp)

‘ / A WER

1 (u, + ,ub)z T 5 . 1 iﬂDzi Pat Py 5 _ 2A ﬁutzurbulent
A 0.+ p, g Crurbulent — A E 4 E 2 Weirbulent = A 2
% a
At

>, use _Re = true

v

puD _ (Pa + pb)uturbulentD

Returbulent = — = 4000
H Ha + Hp

20
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&AL D Reqularization FENO@EIE{L
WIEAEEBEDH D (checkValve = true)

m=pq = (ValveCharacteristic(opening) AV) \/,5\/ Ap v,y HVEisE
Y4 :

VAD EROEHTELT 3.
y = regRoot2(Ap, Ap,,.puiens 1-0,0.0,use_yd0 = true, yd0 = 0.0)

>

Ap turbulent Ap

y = regRoot2(x, x_small, k1, k2, use_ydO, ydO)

kx, x>0

- —v/kx, x<0

G)ﬁE\iEJZ _.xsmall < x < xsmall E\ 2OM3 ;k%:[,éﬁ (1 D(Bt—xsmall < x < O, 13(;0 S X < xsmall )t“
AL, U FEmZITLD(CT B,

e x=0TOWMRNAERICELS,

e BI(I. ETOHMEBCT. 1BHD I CTEHRELD,

e use_ydO = false [CT B & x =0 [CHTB2EMPDMN—I B, use_yd0 = true DESE(E x =0 (C
H(TB3MPD%& ydO TIEET D, ZIEIUNBIBKR(CEDLD(C. ydO (FIAEBCIHGU TIEIET NS,



B

J/3)LD Regularization N OMEIE{L

Wi & D (checkValve = false, allowFlowReversal = true)
i =
DAp ERDEETHET 5.

y = regRootZ(Ap > Ap turbulent> Pa> P b)

pq = (ValveCharacteristic(opening) AV) \/pPAp

y 4 v, V' (FE

N

v,y (E3E T

y=0 1§
_Apturbullent \

~

Yy =1/pAp

Ap MD3IRZIFT

'
peE N Ap DIRZIER

\:y=—\/prp

Ap turbulent Ap

22




BEA/ LT Regqularization N DEIE(L
W1 U (checkValve = false, allowFlowReversal = false)
m = pg = (ValveCharacteristic(opening) Av) \/E\/Ap

\/ Ap & ROERTHEBIT B, FREEZERLEVDT Ap > 0 DHEEZX D,

Ap
y = I‘EgROOt(Ap ’ Apturbulent) — 1
(Ap 2 + Ap tzurbulent)4
y = regRoot(x, delta) '
BIROMSHEE B DI ERT 5 RE IR )
x 0.4
y = A=01
(xz + A2)0.25 02| // regRoot(x, 0.1)
x> A 0.3 0.6 0.9
X
y=—= X

23



BRIEANILTD RERE—Z# (homotopy transformation) 24

HE~E—Z# (homotopy transformation)

A - actual + (1 — 1) - simplifiled

e N ZaL—arvOHFERET T —XTlE. KFLIEREHE ARTEDIRUE
BTHJIMERGDHZENRH Do
e MERE—ZFEIF. TFEHERICINFEIT DETIL (simplified model) ZEE. CDHEFT
ILVSZEBRMDET JU(actual model) TTET IV ZTiEHENICEFESE CTHZIEINT D
CEICKDODTIHBFERERR ZB<TETH D,
RERE—FARL—5

Myg,,, = homotopy(actual, simplified)
actual model

valveCharacteristic(opening) A, 1/pAp

simplified model

Ap

valveCharacteristic(opening) « Mg, nominai A
- 4

nominal



BRISANILD HhERE—ZFHE (homotopy transformation)

25

Valvelncompressible D GEINNDHRE RE—ZEIRE reqularization

RE~E—ZHE

equation

// m_flow = valveC reqularization

cteristic(opening)*Av*sqrt(d)*sqrt(dp);

relativeFlowCoeffic
if checkValve tlen
m_flow = homotop

nt = valveCharacteristic(opening_actual); ;‘@ﬂ:#iﬁﬁﬁg

relativeFlowCoefficient*Av*sqrt(Medium.density(statefg;)*

Utilities.regRoot2(dp,dp_turbulent,1.0,0.0,use_yd0=true,yd0=0.0),
relativeFlowCoefficient*m_flow_nominal*dp/dp_nominal);

/* In Modelicg/ 31 (Disadvantage: Unnecessary event at dp=0, and instead of smooth=2)
m_flow = valveChafacfteristic(opening)*Av*sqrt(Medium.density(state_a))*
. (1 =0 then Utilities.regRoot(dp, dp_turbulent) else 0);

/

AN
elseif not allowFllowReversal then
m_flow = homotgpy(relativeFlowCoefficient*Av*sqrt(Medium.density(state_a))*
Utilities.regRoot(dp, dp_turbulent),
relativeFlowCoefficient*m_flow_nominal*dp/dp_nominal);
else ME QYA
m_flow = homotopy(relativeFlowCoefficient*Av* / ﬁ”"’ai 0

Utilities.regRoot2(dp,dp_turbulent,Medium.density(state_a),Medium.density(state_b)),
relativeFlowCoefficient*m_flow_nominal*dp/dp_nominal);
/* In Modelica 3.1 (Disadvantage: Unnecessary event at dp=0, and instead of smooth=2)

m_flow = smooth(0, Utilities.regRoot(dp, dp_turbulent)*(if dp>=0 then sqrt(Medium.density(state_a))

else sqrt(Medium.density(state_b))));
*/




BIEANILT RERE—ZIE (homotopy transformation)
ValveVaporizing O BETNNDRERE—ZEHE reqgularization

26

equation
p_in = port_a.p;
p_out = port_b.p; 3
T_in = Medium.temperature(state_a); RERE ﬁi@

p_sat = Medium.saturationPressure(T_in);
Ff = 0.96 - 0.28*sqrt(p_sat/Medium. fly: 4;rnstants[1] .criticalPressure);

F1L = F1 nom1na1*F1Character15t1c(o 1 §/actual); regularization
dpEff = if p_out < (1 - F1A2)*p 4 ‘F1A2*p_sat then
FLA2*(p_in - Ff*p ) el dp . N
"Effective pressure dro “accoupf g for possible choked conditions"; EJJ:#-JI%E‘E
// m_flow = valveChara rlstic 6pgning)*Av*sqrt(d)*sqrt(dpEff); ‘(/'

if checkValve then
m_flow = homotopy(valveChayacteristic(opening_actual)*Av*sqrt(Medium.density(state_a))*
UfAliyties.regRoot2 (dpEff,dp_turbulent,1.0,0.0,use_yd0=true,yd0=0.0),
valve€hayacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal);
/* In Modelica 3.1 (Digadvdntage: Unnecessary event at dpEff=0, and instead of smooth=2)
m_flow = valveCharactgrisyic(opening)*Av*sqrt(Medium.density(state_a))*
y (1f dpEff>£0 then Utilities.regRoot(dpEff, dp_turbulent) else 0); / Eiﬁfc( L/

elseif not allowflowRg€versal then
m_flow = homotopy(AalveCharacteristic(opening_actual)*Av*sqrt(Medium.density(state_a))*
Utilities.regRoot(dpEff, dp_turbulent),

valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_ nom1na1/ /}Iba7) D
else

m_flow = homotopy(valveCharacteristic(opening_actual)*Av*

Utilities.regRoot2(dpEff,dp_turbulent,Medium.density(state_a),Medium.density(state_b)),

valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal);
/* In Modelica 3.1 (Disadvantage: Unnecessary event at dp=0, and instead of smooth=2)
m_flow = valveCharacteristic(opening)*Av*
smooth(0, Utilities.regRoot(dpEff, dp_turbulent)*(if dpEff>=0 then sqrt(Medium.density(state_a)) else
sqrt(Medium.density(state_b))));
*/
end if;

annotation ( ++);
end ValveVaporizing;




BIERNIVD BEDI 1LY VT
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filter (second order, criticalDumping)

Modelica.Blocks.Continuous.Filter filter(order=2, f_cut=5/(2*Modelica.Constants.pi

*riseTime)) if filteredOpening
annotation (Placement(transformation(extent={{34,44},{48,58}})));

minLimiter

block MinLimiter "Limit the signal above a threshold”
parameter Real uMin=0 "Lower limit of input signal";
extends Modelica.Blocks.Interfaces.SISO;

equation
y = smooth(0, noEvent( if u < uMin then uMin else u));
annotation ( *++);

end MinlLimiter;

MinLimiter minLimiter (uMin=1leakageOpening)
annotation (Placement(transformation(extent={{10,44},{24,58}})));
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Valvelncompressible {5lIRE
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ButterflyValveTest2 |
WaterValveTest1 Valvelncompressible Mii&
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NeedleValveTest1
2 KNS T I+, MEREREBNILD
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— — 1 - —
> AKREFIL THZEZEELCT. ABEZEENSERITEILIE D,
I\ RIVEIERET {EEhRS
Modelica.Blocks.Sources.Ramp Medium = Modelica.Media.Water.StandardWater
height =11 NIV IR
duration =10 s
offset =0 Modelica.Blocks.Math.Gain
startTime =0s k=1/11
ramp1 gaint system
defaultsi
f >————P g
yora
duration=10 s k=1/11
boundary boundary1
Boundary_pT ; > 1 Boundary_pT
P = 5101325 Pa (5 MPaG) ? - 1221331255 PZZ(O%MPaG)
T =293.15 (20 °C) t = 293.15 (20 %)

needleValve

Valvelncompressible

CvData = Modelica.Fluid.Types.CvTypes.Cv
Cv = 0.0045

dp_nominal = 5e+06 [Pa]

m_flow_nominal = 7.63e-3 [kg/s]
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model NeedleValveTest1
replaceable package Medium = Modelica.Media.lWater.StandardWater;
Modelica.Fluid.Valves.Valvelncompressible needleValve(redeclare package Medium = Medium,
Cv = 0.0045, CvData = Modelica.Fluid.Types.CvTypes.Cv,
dp_nominal = 5.10132e+6, m_flow_nominal = 7.63e-3) annotation( :+);
Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium,
T = 293.15, nPorts = 1, p = 5101325) annotation( **-);
Modelica.Fluid.Sources.Boundary_pT boundaryl(redeclare package Medium
T = 293.15, nPorts = 1, p = 101325) annotation( *:+);
Modelica.Blocks.Sources.Ramp ramp1(duration = 10, height = 11, offset
Modelica.Blocks.Math.Gain gain1(k = 1 / 11) annotation( *:-);
inner Modelica.Fluid.System system annotation( :+);
equation
connect(gainl.y, needleValve.opening) annotation( -:+);
connect(rampl.y, gainl.u) annotation( :--);
connect(boundary1.ports[1], needleValve.port_b) annotation( ::);
connect(boundary.ports[1], needleValve.port_a) annotation( ---);
annotation( *--);
end NeedleValveTest1;

Medium,

0, startTime = 0) annotation( ':+);
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NeedleValveTest?2

Modelica.Blocks.Sources.Constant

k=5
const gain1
k=5 k=1/111
boundary

@ <

needleValve

system

defaultsi
\/' g
7777

HEZREEL CHODEADZ FIT.
“7]/%5%7(3@50

Modelica.Blocks.Sources.Ramp
height =-5000000

duration =10 s

offset = 5101325
startTime=0s

ramp

boundary1

realExpression

sqgrt(nee...

g

=%

realExpression
k = sgrt(needleValve.dp)

G_:jurationﬂo S
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= boundary.ports[1].p (bar) === boundary1.ports[1].p (bar)

60 —— 3

const gain1 system L } J
defaults ]
~ ot
7777
k=5 k=1/111
ramp
boundary boundary1
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duration=10 s

needleValve

realExpression

sqrt(nee...|> w757
8
time (1)
iS{E
- needleValve.m_flow vs realExpression.y
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ButterflyValveTest1
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function fl_butterfly
extends Modelica.Fluid.Valves.Base(Classes.Valv

algorithm

c := (0.1187 * pos - 0.3279) * pos + 1.0;

end fl_butterfly;

haracteristics.baseFun;
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FAKREFI THEEBEELT. BEESEHNSEEFT TS E B,

Modelica.Blocks.Sources.Ramp

height = 69.9
duration = 10 Modelica.Blocks.Math.Gain
offset = 0 k=1/70

startTime=0 S
defaultsl
\ rampf gain \/ g

duration=10 s k=1/701
boundary boundary1
Boudary_pT J!<
y_p : > 1
p=119231.849| —— t =
1=295.15 butterflyValve

ValveVaporizing

CvData = Modelica.Fluid.Types.CvTypes.Cv
Cv0=790

dp_nominal = 0.18 [bar]

m_flow_nominal = 80 [kg/s]

Bondary_pT
p=101325
T=293.15
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model ButterflyValveTest
replaceable package Medium = Modelica.Media.Water.Standardllater;

Modelica.Fluid.Valves.ValveVaporizing butterflyValve(
redeclare package Medium = Medium,
redeclare function valveCharacteristic = Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.equalPercentage(
rangeability = 15.38461538, delta = 0.37),
redeclare function FlCharacteristic = fl_butterfly,

Cv = 790, CvData = Modelica.Fluid.Types.CvTypes.Cv, F1_nominal = 0.8843, dp_nominal = 18000, m_flow_nominal = 80)
annotation( *++);

Modelica.Fluid.Sources.Boundary_pT boundary(
redeclare package Medium = Medium, T = 293.15, nPorts
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 = 69.9, offset = 0, startTime = 0) annotation( -:+);
inner Modelica.Fluid.System system annotation( -+);
Modelica.Blocks.Math.Gain gain(k = 1 / 70) annotation( --+);
equation
connect(butterflyValve.port_b, boundaryl.ports[1]) annotation( -:-);
connect(boundary.ports[1], butterflyValve.port_a) annotation( ::+);
connect(gain.y, butterflyValve.opening) annotation( -:+);
connect(ramp1.y, gain.u) annotation( -:-);
annotation( *+);
end ButterflyValveTest;

1, p = 119231.849) annotation( *:+);
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ButterflyValveTest?2

AEE3SICEEL T

Modelica.Blocks.Sources.Constant

k = 35 system
defaults&
const gain \/ g
PE L
k=35 =1/701
boundary boundary1

butterflyValve

realExpression

sqgrt(bu... pr

Modelica.Blocks.Sources.RealExpression
y = sgrt(butterflyVlialve.dp)

_ﬂglg'ﬂjéﬁéo

S

ramp

T

Modelica.Blocks.Sources.Ramp
height = -110000

duration =10s

offset = 119000

startTime =0
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WaterValveTest1
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Valvelncompressible N&GE
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model ValveWater1 "Valve for (almost) incompressible fluids”
extends Modelica.Fluid.Valves.BaseClasses.PartialValve;
import Modelica.Fluid.Types.CvTypes;
import Modelica.Constants.pi;
import Modelica.Fluid.Utilities;
import SI = Modelica.SIunits;
constant SI.ReynoldsNumber Re_turbulent = -

CombiTable1DNEBEETS.

Modelica.Blocks.Tables.CombiTable1D combiTable1D1(

smoothness = Modelica.Blocks.Types.Smoothness.ContinuousDerivative,

table = [
0, 0; 0.052631579, 0.271493213;
0.157894737, 0.542986425; 0.210526316, 0.601809955;
0.263157895, 0.633484163; 0.368421053, 0.791855204; ——— %Ej 70)7_-_9
0.473684211, 0.882352941; 0.631578947, 0.972850679;
0.789473684, 0.995475113; 1, 1

1) annotation( ---);

CombiTable1DEESHET S,

equation
connect(opening_actual, combiTable1D1.u[1]) annotation( ---);

// m_flow = valveCharacteristic(opening)*Av*sqrt(d)*sqrt(dp);

// relativeFlowCoefficient = valveCharacteristic(opening_actual);
relativeFlowCoefficient = combiTable1D1.y[1];
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Modelica.Blocks.Tables.CombiTable1D combiTable1D1(

smoothness = Modelica.Blocks.Types.Smoothness.ContinuousDerivative,

table = [
0, 0; 0.052631579, 0.126696833;
0.157894737, 0.244343891; 0.210526316, 0.271493213;
0.263157895, 0.330316742; 0.368421053, 0.65158371; — ﬁ'l‘jyj(] 70)7_——9
0.473684211, 0.800904977; 0.631578947, 0.914027149;
0.789473684, 0.968325792; 1, 1

1) annotation( ---);
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T A I\:ET”J Modelica.Blocks.Math.Gain
k =1/570
Modelica.Blocks.Sources.Ramp ~—
height = 569.9 [deg] ramp1 o

duration = 10 [s]
offset = 0.0
startTime =0

Boundary_pT
p = 201325 [Pa]

EHITRILTE S,

@
T=20315[K] | B

THEZEELT. A

G

duration=10 s

boundary

ValveWater1

Av = 3.68008e-5

dp_nominal = 1 [bar]
m_flow_nominal = 0.03 [kg/s]

Bz 2FANS

system
defaultsl
=1/570 1 %%_
boundary1
B Boundary_pT
o = 101325 [Pa]
waterValve1 T =293.15[K]
boundary2
> Boundary_pT
p=101325 [Pa]
T = 293.15 [K]
waterValve2

\ ValveWater1
Av = 3.68008e-5

dp_nominal = 1 [bar]
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model WaterValveTest
replaceable package Medium = Modelica.Media.Water.StandardWater;
ValveExample2 ValveWater1 waterValve1(

redeclare package Medium = Medium, Av = 3.68008e-5,

CvData = Modelica.Fluid.Types.CvTypes.Av, dp_nominal = 100000, m_flow_nominal = 0.03) annotation( :*-)
Modelica.Fluid.Sources.Boundary_pl boundary(

redeclare package Medium = Medium, T = 293.15, nPorts = 2, p = 201325) 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 = 569.99, offset = 0.0, startTime = 0) annotation( :-*);
inner Modelica.Fluid.System system annotation( -+);
ValveWater2 waterValve2(

redeclare package Medium = Medium, Av = 3.68008e-5,

CvData = Modelica.Fluid.Types.CvTypes.Av, dp_nominal = 100000, m_flow_nominal = 0.03) annotation( ***)
Modelica.Fluid.Sources.Boundary_pT boundary2(

redeclare package Medium = Medium, T = 293.15, nPorts = 1, p = 101325) annotation( -**);
Modelica.Blocks.Math.Gain gain(k = 1 / 570) annotation( --+);
equation

connect(boundary.ports[2], waterValve2.port_a) annotation( :-+);

connect(boundary.ports[1], waterValve1.port_a) annotation( :-+);

connect(waterValve2.port_b, boundary2.ports[1]) annotation( --+);

connect(waterValve1.port_b, boundary1.ports[1]) annotation( --*);

connect(ramp.y, gain.u) annotation( --+);

connect(gain.y, waterValve1.opening) annotation( :-+);

connect(gain.y, waterValve2.opening) annotation( **+);

annotation( *+);
end WaterValveTest1;
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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?



http://www.modelica.org/licenses/ModelicaLicense2

Modelica Standard Library License

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

51

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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