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<<partial model>> ‘-------------oom-oooy
PartialTwoPort

<parameter> allowFlowReversal

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

port_a

port_b

PartialTwoPor

<<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

dp: Pressure

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&t & BERE)

PartialTwoPortTransport
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FluidPort_b

FluidPort
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<<partial model>>
PartialValve

valveCharacteristic:

ValveCharacteristic.linear

<parameter> CvData: CvTypes

<parameter> Av: Area

<parameter> Kv: Real

<parameter> Cv: Real

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

opening_filtered

openin
P 9 Reallnput

opening_actual

RealOutput

filter

RealOutput
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block MinLimitter
initial equation
equation
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<<model>>
Valvelncompressible
<constant> Re_turbulent = 4000
<parameter> use_Re

dp_turbulent: Pressure >
relativeFlowCoefficient: Real
equation _—
valvelncompressible1
Valvelncompressible
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<<model>>

FICharacteristic:
ValveCharacteristic.One

ValveVaporizing

<parameter> FI_nominal: Real
Ff: Real

Fl: Real

dpEff: Pressure

T_min: Temperature

p_sat: AbsolutePressure

p_in: AbsolutePressure

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

initial equation
equation

ValveVaporizing
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valveVaporizing1
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<<model>>

ValveCharacteristic.One

xtCharacteristic:

ValveCompressible

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

Fxt :Real

x: Real

xs: Real

Y: Real

p: AbsolutePressure

<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

X

valveCompressible1

S[EANILD

initial equation
equation

ValveCompressible
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m = b (ValveCharacteristic(opening) Av) \/YSY (x,)

\/RT;
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X, X 2 Xg
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ValveCompressible )
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ValveCompressible D512 -F, x=<-F,

equation

x(x)=3x=—, —-F, <x<F,

p = max(port_a.p, port_b.p); ‘(////, g

Fxt = Fxt_full*xtCharacteriSfiiﬁf/iiiﬁg:ifiﬂﬁl%f,,——” P

X = dp/p;

xs = max(-Fxt, min(x, Fxt) ‘l?xt’ X Ei jg;j

Y =1 - abs(xs)/(3*Fxt);
// m_flow = valveCharacteristic(opening)*Av*Y*sqrt(d)*sqrt(p*xs);
if checkValve then
m_flow = homotopy(valveCharacteristic(opening_actual)*Av*Y*sqrt(Medium.density(state_a))*
(1f xs>=0 then Utilities.regRoot(p*xs, dp_turbulent) else 0),
valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal); BE
elseif not allowFlowReversal then ﬁﬂ:#ﬁﬁuﬁo
m_flow = homotopy(valveCharacteristic(opening_actual)*Av*Y*sqrt(Medium.density(state_a))*
Utilities.regRoot(p*xs, dp_turbulent),
TS : " - : .
e valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal); iﬂéiﬁ,ab
m_flow = homotopy(valveCharacteristic(opening_actual)*Av*Y*
Utilities.regRoot2(p*xs, dp_turbulent, Medium.density(state_a), Medium.density(state_b))

valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal); ﬁﬁfg L
/* alternative formulation using smooth(@, ...) -- should not be used as regRoot2 has continuous derivatives

-- cf. ModelicaTest.Fluid.TestPipesAndValves.DynamicPipelInitialization --
m_flow = homotopy(valveCharacteristic(opening_actual)*Av*Y*
smooth(0, Utilities.regRoot(p*xs, dp_turbulent)*
(if xs>=0 then sqrt(Medium.density(state_a)) else sqrt(Medium.density(state_b)))),
valveCharacteristic(opening_actual)*m_flow_nominal*dp/dp_nominal);
*/

end if; 1 = (ValveCharacteristic(opening) AV) Y(xs)\/,B1 /P1X

10

xr = F,, = F, gy - xtCharacteristic(opening)
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EB&%{’EFEO},‘}%'@ http://www.hisaka.co.jp/valve/techDoc/techDoc01.html
P1 [kgf/cm?2 abs]: 1>R{EIHEXTE

P1 P1 5 p p
P> Ap < DD 71 Ap > 71 P> [kgf/cm?2 abs]: 2RI E
Qg [Nm3/h]: BERRE(CH (TIRE
ﬁiuan C = Qg Gg EC — Qg G [ :degC]: ThiEE
Y24\ Apxp, 147xp, V ¢ Ap=p,—p, EF
............................................................................. n
. 0, [GQT3+1) ] 0, p=2"P2 iy,
=5 |C = C, = \/G (273 + 1) 2
404 Ap X p, 248 X pq
=2aDINE. t ~ 10[degClET B EFRDINE—BI B,
SEORE p, = p; — Ap ERALTERT 3,

A =24.02x%x107°C,
404C,p \/ \/ 1 Ap Ap 1 -
\/G(273+t) 2p <2 > Y(X)=\/1—5

404.98C, p \[ \/ Ap 1 1
\/G (273 + 1) 2 r=5



http://www.hisaka.co.jp/valve/techDoc/techDoc01.html
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B/AILTDOEER http://www.tomoevalve.com/pdf/technical.pdf
P, : #AOBIES (kPaA)
mms | Ap< 2 | =Y il P, : AEOEIES (kPaA)
2 3.01\ Ap(p; +py) Ap = p; — p, : REIHEDEFE (kPa)
F; : EOEEE
e £ Ap > F2EL __over O : AERE[15°C, 1atom](m3/h)
L2 " 2.62F; - p G : ER[M15°CIINT BLLE
T : FsEE(K)
_ —6
pp 2 F - \JGT p 2 p
1 1 > Y(x) — \/1 -
Ap _ 1., 3.01 x4/2C,p, |F? | F?
2.62C
2Py 1lp g, =
P 2 \/GT = 0985 DEFT 3014/1 _TL = 2.62
EIEDEEROTERBE OV (CERE & 1D,



http://www.tomoevalve.com/pdf/technical.pdf
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TS5 VDEHET, https:/www.fujikin.co.jp/support/calculator/
D1 ) P1 [MPa abs]: 1REHEIIE S
Py > 7 Py < 7 P> [MPa abs]: 2 R{AlfExTE /7
4140 - C 5070 P C Qg [m3/h (normal)]: (15°C 0.1013MPa abs)ICH (T DTN E
.C, .p,-C,
= , | Q, = |t el R
¢ G273 + 1) ¢ VG273 + 1) ,: _ /\
i Gg [-1: SEDHE(ES=1L LEHE)

pz — pl — Ap %_:{_%l thgﬂéjéo
A =24.02x107°C,

i VG2 +0 \ P

4140-C,-p, [ i
Qg — ) - 1 -, p2
JVGo@B3+n V2 2

_ 4140-C, - p, Ap\/ Ap P,

) > Y(r) = /1 —x

1

X =

IA
0| =

2



https://www.fujikin.co.jp/support/calculator/
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https://www.swagelok.co.jp/downloads/webcatalogs/jp/MS-06-84.pdf
| 2Ap Ap 1 q= "&E std L/min
qg = N,C p, < ——) > N, = B (BfUlck>TC&HED) 6950
’ 3p; pngTl g 2P1 pp = —REIET bar
Py = ZRRIETS bar
1 1 Ap = EE(p, —py) bar
q = O471N2Cvp1 p2 < _pl g = S[UEADLLE (FE%R=1.0)
G, T, 2 T, = —REIOKERE K
N,C A 2 A _

_ NG | P<1___P> Ap 1 A, =24.02x 107°C,
G,T P 3 P P 2 2
Ve > Y = 1-Sx

N,Cpy: |1 < 2 1) Ap S 1 1

q = A/ 5 — S5 IR .
V2 32 pr 2 Xr =73
NLEN VT N W : )


https://www.swagelok.co.jp/downloads/webcatalogs/jp/MS-06-84.pdf
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Masoneilan Products OS&EX (O ~O—=ILIWITB I VT NYET v - AWS )
Masoneilan Products A cA=ILINIL7HYAL DIV R Ty, BEARL vy —KRXStt

W Tl‘Z X

C = , Y=1- , X < F - X DE I‘HE/
V N8 . Fp . P1 Y x-M 3Fy X TP (@ 5'?7&14: %@ JMZIS)
C 2 L x> F, - Xpp  (BRSREAF MR
" 0.667Ng-F,- P, \| F,-xpp- M’ 2 (e I
W: EEE W ko p ke  Fy=7/1.40 | AR (B5=1.0
P+ FAALOREXIE ] Ny = 0.948 Ng : BfiI(C K B BUETEEL
Do A O E T (ESEERIP.10, R2ER) F, : BBERRRE(L 7 21 — I HIERED)
Ap =py—py NIIVER Y : SUOEERSE mesroRrEsERC
X = Aplp, : ENETH M: SpE)Eg U S ERRORERD

X NVITBEOEDNRE TSRS (Fa—-0I3ENETH) 7. Sixo GRS (pV = ZRT)
Xrp i LT 2 —UE/NILT DEETLHHRE

_MGEP Ly FCiuFa—spEvTonEms A, =24.02 X 10°F,C,

£T1 %
V Y(x) = 1 — —
N8<F Cp, 2 > 3x;
XTP


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=2ahUKEwjEuqS01pXjAhUN5bwKHYkqCngQFjADegQIABAC&url=https://aurora-dresserjapan-prod.s3-ap-northeast-1.amazonaws.com/catalog/pdf/103.pdf&usg=AOvVaw3FOZqyhGrWOIll64aQReAb
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EMERSON  https:/www.emerson.com/documents/automation/application-guide-Ip-
gas-regulators-equipment-technical-section-en-126594.pdf

Valve Sizing Calculations (Standardized Method) g [Nm3/h, SCFH] Volume rate of flow

C,= q Y=1-— * w [kg/hr, pound/hr] Mass rate of flow
X
N7FPP1Y\ / G.T\Z 3FkxTP N Numerical constant
C, = £ F, = k/1.4 ratio of specific £ 1211 ol Gsimetry Fecier
N,FpPY M;IZ heats factor P [kPa, bar, psia] Upstream static pressure
W X7p pressure drop ratio factor Y [-] Expansion factor
C, = N.F Ym (with piping geometry) x = Ap/p, Ratio of pressure drop
p
T'|[K, R (Rankine)] Absolute upstream Temperature
w
C, = Z [-] Compressibility factor
NgFpPY % G, [-] specific gravity

M [-] Molecular weight

extracted from ANSI/ISA S75.01 e
y1Lkg/m3, pound/ft3] Specific weight

IEC Standard 543-2-1, 534-2-2

g = L oy A, =24.02x 1075(F,C,)
\/GT\Z .
Y(x) =1 ——
N; =1360 (psia, SCFH) 3xr

Xy = Fixpp


https://www.emerson.com/documents/automation/application-guide-lp-gas-regulators-equipment-technical-section-en-126594.pdf
https://www.emerson.com/documents/automation/application-guide-lp-gas-regulators-equipment-technical-section-en-126594.pdf
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EMERSON https://www.emerson.com/documents/automation/application-guide-Ip-
gas-requlators-equipment-technical-section-en-126594.pdf p.330

Valve Sizing Calculations (Traditional Method)

= gas flow rate,

@ SCFH —
_ 5064C Ap /520 Ap B SCFH(cubic feet per hour at 60 °F air)
Oscrr = 59-64Cypy p1 V GT P_l < p; = valve inlet pressure, psi
@ 024 Ap = pressure drop, psi
Q. iy = Cgpl‘ /E ‘ / z G = specific gravity at 60 °F (520 degrees Rankine )
G ) ) G P2 Q. irica = Critical flow rate, SCFH
@ 520 . 159.64 [Ap 59.64 [Ap n C,=C,/C,
Oscrn =/ —==C,p1 8n 0< <= - .
GT C, D1 C, P12 G, =gassizing coefficient
) C1 Gas Flow Factor SIEE{i]
8
59.64C, 59 64 /jﬁa 59 64C [rnz:lA Av = 24.02 X 10_6Cv [mZ]
. A C . .
C,=CC, . LAt
59.64
Oscrn | GT rin/RT,
P1 520

P1



https://www.emerson.com/documents/automation/application-guide-lp-gas-regulators-equipment-technical-section-en-126594.pdf
https://www.emerson.com/documents/automation/application-guide-lp-gas-regulators-equipment-technical-section-en-126594.pdf
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@DO0<x<xp DEF,

my/RTy — A,C <59.64 )
sin \/;

p 59.64

sin @

>

Iim Y(x) = lim
x—0 6—0

@ x 2 xp D& ZT(ERFRET).

59.64
sin X
()
59.64 ~ -
C, r

=A \/_TY(xT) =

Y(xp) =

\/ﬁ

A =2402x107°C,

sin 59.64 ¥
C

59.64
C

X
r C :
X+ = .
'~ \2 5964

Y(x) =

5 VAR

P1

= 1.6767 x 107°A,,C,
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BlE8 ValveExample3

 AngleValveTest1 NSO Z&F(CLT7VTILNILIZETIVIET D, ENIE
cEEL CHEEZILIE S,

 AngleValveTest2 FHEZRIELCENEEZILTE D,

e AngleValveTest3 ValveCompressible Zd80&L T, &NV AXA—N—DEFTIL
={ESo

e AngleValveTest4 ValveCompressible Zdii& L CT. CombiTable1Ds T/VJL T4
MEMNEZRETEBET L ValveCompressibleE Z{ER T D,

* AngleValveTest5 ValveCompressibleE M7 X ~ET Lo

ssssss

ssssssss

ramp
S o=l N
sssss m
dddddddd
duration=10 s \/o g
B
bbbbbb ry boundary_pT = - 7 :
t 1 realExpression
>
’ valveCompress... |sartivalve...p
valveCompressi... B

[E 3 realExpressio.
sart(valve.
An IeVaIveTest1 bbbbbbbb
9 3 ﬁﬁ
l ; realExpressionA
\/. valveCompressibl... [Sartvalve.

cccccc

boundary boundary_pT
k k=1 b
constt
ramp.

duration=10 s
£ b}
k=0.4

valveCompres...
i 1
|sqn(va|ve...|> |sqn(vs|ve...|> |sqn(valve... |>

vvvvvvvvvvvvvvvvvv

= } e B Ang|eVa|veTeSt3
AngleValveTest2 AngleValveTestb5
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J/1JLT ValveExample3 AngleValveTest1

AngleValveTest1

27 Fisher

461,

T INILD

N =
/}IKIJE

ValveCompressible ZXE T Do

21

R (Cv) CERFEETIRETLE (XT) hS

https://www.emerson.com/documents/automation/product-bulletin-fisher-461-increased-outlet-angle-sweep-flo-valve-en-125796.pdf

https://www.emerson.com/documents/automation/product-data-sheet-catalog-12-section-1-sept-2017-fisher-en-122394.pdf

ZRR/NILVIT—5 (A5BT7&D)

POILNILI R, SMERBCISYIVIBENHS

LGB L
TiRDELR
(CD _C’m*.)é

/—J-{’_ Ff% d 12.7 'mm %W(:Eﬁéh%: tb‘(%b\o
=] SR =
5}%?1%1%;& CV ,I ,l 7 Eunﬁ’:_tjjkbﬁﬁd)nﬂﬁb 55@?%@?1@% btaj'%o
FRSRENBETEL | XT 0.187 B aD?
LHEBOERE 1.5 kPa OFE 4
T E A 0.00012668|m2 | A, =24.02x107°C,
TR Av 0.00028103 | m2 y y ¢,
on Fo=—=— - —
ER/HE o 1.293 | kg/m3| "k | 14> 7
" Yair . C,
ZE QLB LR | Fk 1
AOEA p1 = p_nominal 102825 | Pa Ap = P1— P>
HOESD p2 101325 |Pa
EN=E dp_nominal 1500 | Pa Xr=Fy = Fixrp = Fixr 4,
FEHRETE X 0.01458789 y —
ERSREDEFETE | XT 0.187 3F t
R TR Y 0.97399663 . A
SERE m_flow_nomina | 0.01205483 |kg/s | M = AY (X)\/,B\/]%x


https://www.emerson.com/documents/automation/product-bulletin-fisher-461-increased-outlet-angle-sweep-flo-valve-en-125796.pdf
https://www.emerson.com/documents/automation/product-data-sheet-catalog-12-section-1-sept-2017-fisher-en-122394.pdf

xtCharacteristic
1
0.758186398
0.516372796
0.468513854
0.498740554
0.518891688
0.534005038
0.493702771
0.400503778
0.40302267
0.471032746

SiEM/NILTD ValveExample3 AngleValveTest1
ILEZE =] i
mEFHEEHRBRENDRETLSYE (A5054LD)
Cv XT opening | valveCharacteristic
0 0| 0.397«— HlE(E 0 0
10| 0.597| 0.301 0.1 0.051025641
20|0.9822| 0.205 0.2 0.083948718
30| 1.38] 0.186 0.3 0.117948718
40| 1.87| 0.198 » 0.4 0.15982906
50| 2.54| 0.206 0.5 0.217094017
60| 3.45| 0.212, F}EAML 9 S 0.6 0.294871795
70| 4.91| 0.196 0.7 0.41965812
80| 7.22| 0.159 0.8 0.617094017
90| 9.95| 0.16 0.9 0.85042735
100, 11.7| 0.187 1 1
1 1
y =-9.1683x> + 19.855x% - 12.964x3
0.9 0.9
+ 3.0747x? + 0.2061x
O
-— 0.8 / O os
4 .—
Do T o7
S .. ExcelT fu
+~ Qo 06
= 05 TN ZE KOS O o
L . E
4
E G 04
O o3 < 03
Q O
r_>0 0.2 oo
> 0.1 | g 0.1
0 = 0
0 0.2 0.4 0.6 0.8 1 0

opening

0.2 0.4 . 0.6
opening

y = -45.881x6 + 152.17x5 - 183.4x4
+94.103x3 - 15.827x2 - 1.6945x + 1

"\ Excel
IR ZEKHD

0.8

22
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Excel TXR& 12 dhiR e 24 E U IcBAHRZEERT B,

valveCharacteristic DB DIERK

function avCurve
extends Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.baseFun;
algorithm

rc := (((((-9.1683 * pos) + 19.855) * pos - 12.964) * pos + 3.0747) * pos + 0.2061) * pos;
end avCurve1;

xtCharacteristic FADREEDERK

function xtCurve’
extends Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.baseFun;
algorithm

rc := ((((((-45.881 * pos) + 152.17) * pos - 183.4) * pos + 94.103) * pos - 15.827) * pos - 1.6945) * pos + 1;
end xtCurve1;




SiEE/VILD ValveExample3 AngleValveTest1
T A EFTILDVER

FTREDXRKE. ERETHRODERE 1.5 kPa & L.

Modelica.Blocks.Sources.Ramp HEZEEINSERTTEILETES,
height =1
duration = 10 [s] \
amp system
offset =0 defaults
startTime = O [s] f>_ . gi
YOI
duration=10 s
boundary boundary_pT

/ / valveCompressi...

@

Boundary_pT ValveCompressible
p = 102825 [Pa] CvData = Modelica.Fluid.Types.CvTypes.Cv
T=273.15 [K] Cv=11.7

Fxt_full = 0.397

p_nominal = 102825 [Pa]

dp_nominal = 0.015 [bar]
m_flow_nominal = 0.01205483 [kg/s]

Boundary_pT
p=101325 [Pa]
T =273.15 [K]

24
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Y—I1—RORE

model AngleValveTesrt1
replaceable package Medium = Modelica.Media.Air.DryAirNasa;
Modelica.Fluid.Sources.Boundary_pT boundary(redeclare package Medium = Medium, T = 273.15, nPorts = 1, p = 102825)
annotation( '++);
Modelica.Fluid.Sources.Boundary_pT boundary_pT(redeclare package Medium = Medium, T = 273.15, nPorts = 1, p = 101325)
annotation( **+);
Modelica.Fluid.Valves.ValveCompressible valveCompressible(
redeclare package Medium = Medium,
redeclare function valveCharacteristic = avCurvel, <«— {ERY /oI {ITNDENZEZETFE T D,
redeclare function xtCharacteristic = xtCurvel, <«
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv, Fxt_full = 0.397,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation( -:-);
Modelica.Blocks.Sources.Ramp ramp(duration = 10, height = 1, offset = 0) annotation( -:+);
inner Modelica.Fluid.System system annotation( :--);
equation
connect(valveCompressible.port_a, boundary.ports[1]) annotation( :+);
connect(valveCompressible.port_b, boundary_pT.ports[1]) annotation( ::-);
connect(ramp.y, valveCompressible.opening) annotation( --);
annotation( '*+);
end AngleValveTesrt1;




{KF/\JLT ValveExample3 AngleValveTest1 26
=a1b—23avER

u)ecm

— FAMP.Y
1 =
FEF
FE
0.8 —
0.6 —
0.4 —
ramp system _
defaults 0.2 5
0 T T T T T T T T T T T T T T T
duration=10 s (i ; 4'; els zls 1Io
time (s)
boundary boundary_pT el O 01 2 k /
> 1 : [ g S
= ks S R =
: 1 . EEI)II;E

: 0.01 —
valveCompressi... ]
0.008 —
0.006 —

0.004 —

0.002 —




&SiEH/ VLD ValveExample3 AngleValveTest2 27

AngleValveTest2 HOENE TS TRARBCADNFARS
AngleValveTest1 ERIU/NILVT NDERET. FAEZERELU TTFROENDZZELSE S,

system
Modelica.Blocks.Sources.Constant \d*}au"si
9
const 7777
k=1.0
boundary boundary_pT

Q® = -
t const1
valveCompressible
|<:O.8 ' ramp
k=0.8 z Modelica.Blocks.Sources.Ramp
const2 /| height = -80000
k:O.S valveCompressible1 dirationzt0 - < duration — 10 [S]
. offset = 201325
k=0.4 .
startTime = 0 [s]

Modelica.Blocks.Sources.RealExpressio

reaIExpression realExpressioni realExpression2

Y

valveCompressible2

sqrt(valveComp.. sqrt(valveComp... > sqrt(valveComp... P>

- \

D1 y = sgrt(valveCompressible2.dp / valveCompressible2.p)
= = sqgrt(valveCompressible1.dp / valveCompressible1.p)

z E-l-%j% = sqrt(valveCompreSS|bIe dp / valveCompressible.p)
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= boundary.ports[1].p (bar) === boundary_pT.ports[1].p (bar)

J=ab—o3avER D

2 -
system
defaults l T
N T
const 7777 4
1.8 —
boundary boundary_pT 'R
< » - e H
t const1 16 p 2

valveCompressible

i ramp b
B>

k=0.8 1.4 —
const2 /_ 4

valveCompressible1

duration=10 s

i > 1.2 —
k=0.4

valveCompressible2
realExpression realExpression1 realExpression2

Imw |> Ir |> I |> T T T T T T T T T

0 2 4

T T T T T T T
6 8 10

| ]
= ValveCompressible.m_flow vs realExpression.y === valveCompressible1.m_flow vs realExpressioni.y t I I I le

= ValveCompressible2.m_flow vs realExpression2.y

valveCompressible.m_flow (kg/s)

valveCompressible1.m_flow (kg/s) == valveCompressible2.m_flow (kg/s)

- opening = 10 opening = 1.0

0.8

opening = 0.8 0B - opening

m ] =

7N

0.08 7 I]]lm'l'l 003_5
0.02—: . n O 4 w 0-02_: '
_ opening = U, ; opening = 0.4

time (s)

— time
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AngleVa|\[eTest3 X—N—DOREAEIICEDET

7 X +E5JU AngleValveTest3

ValveCompressible D&H&ET B,

T 844 & Gas Flow Factor

1

e ValveCompressible Masoneilan Products,
EMERSON (Standized Method)7& &
e ValveCompressibleA HBES{ERR. BNILIDELE
e ValveCompressibleB J73IFViF¥
e ValveCompressibleC XD xI—30vIOEE
e ValveCompressibleD EMERSON (Traditional Method) & &

=ZaLb—IavER

e BERENIY=2L—YavER
o [ERBRENI =2 —23aviEROEEE
o ZETILLLEK

29
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7 X €5 )L AngleValveTest3 Ap
y= |22
P1

y = sqrt(valveCompressible.dp / valveCompressible.p)

const

csvuctam
\7’ NMOCTTT

defaults
k e 1 > > % / \/9¢
X
k=1 realExpr@s/sion

- valveCompress... |Sartivalve...p
valveCompressible . ) /

\*

i

valveCompressibleA .
boundary valveCompressip... |SMAVe. - boundary_pT
p = 201325 [Pa] |_, k. T>!% ﬁ use_p_in = true
T = 273.15 [K] B ! realExpressionA T = 273.15 [K]

sqgrt(valve... p»

valveCompressibl...

ramp

. &
Do o By | LA e 110000
valveCompressibleB draior0s S| a0

offset = 201325
realExpressio... startTime =0

sqrt(valve... p»

:

valveCompressibleA1

%

valveCompressibleC

ValvecompreSSibleD\ valveCompressibl...

~ X
realExpressio...

sqgrt(valve... p

valveCompressibl...
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T A MEFIVADOENREIEREE Gas Flow Factor

AAO05F—5(CIFENLEERYE E Gas Flow Factor (IEFENTULVELLVD TR

REDETLENSHEET B,

F, % C, BUTORICLD

GROELDIHEBIT B,

FEN SR

Gas Flow Factor

-

10
20
30
40
50
60
/70
30
90
100

XT
0.397
0.301
0.205
0.186
0.198
0.206
0.212
0.196
0.159

0.16
0.187

FL
0.89106678
0.77588659
0.64031242
0.60991803
0.62928531
0.64187226
0.65115282
0.62609903
0.56391489
0.56568542
0.61155539

C1

23.9241133
20.83165838
17.19164868
16.37559426
16.89558339
17.23352852
17.4827009
16.81003559
15.14046311
15.188
16.41955567
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F, £1z1d C, D7 — 9 & EbT 3,

fIiCharacteristic 1
0 1 0.9

0.1 0.870738995| os

0.2 0.71859084 | o7

0.3 0.684480718| o+

0.4 0.706215657 | o5 y = -31.992x6 + 107.73x5 - 132.48x* +

0.5 0.720341369| o4 70.548x3 - 13.555x2 - 0.5709x + 1

0.6 0.730756483 0.3 Excel 'C'\ﬁﬂ;“ iffb‘ija_: ;K(yJéo

0.7 0.702639859| >

0.8 0.632853678| 4

0.9 0.634840665 0

1 0.686318254 0 0.2 0.4 0.6 0.8 1
TR DB ZESD
flCurve1(opening)

32

function flCurvel

extends Modelica.Fluid.Valves.Base(Classes.ValveCharacteristics.baseFun;
algorithm

rc := ((((((-31.992 * pos) + 107.73) * pos - 132.48) * pos + 70.548) * pos - 13.555) * pos - 0.5709) * pos + 1;
end flCurvel;

F; =0.89106678 flcurvel(opening)
C, = 23.9241133 flcurvel(opening)

-



SIEHE/VLT ValveExample3 AngleValveTest3 ValveCompressible
AngleValveTest3 @ valveCompressible MNE&RE

Fxt_full =0.397

CvData = Modelica.Fluid.Types.Cv

Cy = 11.7 yP [ i pl AngleValveTest1&
p_nominal = 102825 ‘ [EIRDERE!
dp_nominal = 0.015 valveCompress...

m_flow_nominal = 0.01205483

valveCompressible MO 11— K

33

Modelica.Fluid.Valves.ValveCompressible valveCompressible(
redeclare package Medium = Medium,
redeclare function valveCharacteristic = avCurvel,
redeclare function xtCharacteristic = xtCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv, Fxt_full = 0.397,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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ValveCompressibleA

ValveCompressible ZE& U TIER UIRET 3.

34

model ValveCompressibleA
"Valve for compressible fluids, accounts for choked flow conditions”
extends Modelica.Fluid.Valves.BaseClasses.PartialValve;
import Modelica.Fluid.Types.CvTypes;
import Modelica.Constants.pi;
import SI = Modelica.SIunits;
import Modelica.Fluid.Utilities;
parameter Medium.AbsolutePressure p_nominal "Nominal inlet pressure”
annotation(Dialog(group="Nominal operating point"));
// parameter Real Fxt_full=0.5 "Fk*xt critical ratio at full opening";
parameter Real Fl_max = 1.0; < £ D ElIERBDEX(E
//replaceable function xtCharacteristic =
// Modelica.Fluid.Valves.Base(Classes.ValveCharacteristics.one
// constrainedby
//  Modelica.Fluid.Valves.Base(lasses.ValveCharacteristics.baseFun
//  "Critical ratio characteristic”;
replaceable function flCharacteristic =

/, \l/ —_—
Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.one < 1 73 H ‘fgﬁééyé_: J_:;E.'ﬂs
constrainedby - BHE¥
Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.baseFun L/ 72— 95;'&

"Pressure Recovery Factor";

Real F1; <« FE I EEFRE
Real Fxt;
Real x "Pressure drop ratio";
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ValveCompressibleA (D J &)

initial equation
if CvData == CvTypes.OpPoint then
// Determination of Av by the nominal operating point conditions 172
Fxt_nominal = 0.5 * (Fl_max*flCharacteristic(opening_nominal))"2; ——— Xy = Fxt — _L

ValveCompressibleA (D J &)

equation

p = max(port_a.p, port_b.p); 1 EB&;‘E—%«E@??‘;E
FL = Fl_max * flCharacteristic(opening_actual); 2 Ar =3 o

Fxt = 0.5%FL*F1; < XT=Ft=i 2 (TT7IVH)
x = dp/p; ! 2 ]72

xs = max(-Fxt, min(x, Fxt)): X Xy = _L E/‘Uljj\fgg

Y = sqrt(1-abs(xs)/2); <+——— Y(x) = ] ——
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AngleValveTest3 @ valveCompressibleA MDE&RE

CvData = Modelica.Fluid.Types.Cv

1

Cv =117 . R
p_nominal = 102825 g@ )

dp_nominal = 0.015 (5'_7 +JU F@%QE)
m_flow_nominal = 0.01205483

valveCompressibleA MO 11— K

Modelica.Fluid.Valves.ValveCompressible valveCompressibleA(
redeclare package Medium = Medium,
redeclare function valveCharacteristic = avCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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AngleValveTest3 @ valveCompressibleA1 DE&RE

FI_max = 0.89106678

CvData = Modelica.Fluid.Types.Cv T HOERHEERTFEIT D
Cv=11.7

1
p_nominal = 102825 b Xy = — I%
dp_nominal = 0.015 r 2

m_flow_nominal = 0.01205483 i = FL_max - fiCharacteristic(opening)

valveCompressibleA1MD 11— K

Modelica.Fluid.Valves.ValveCompressible valveCompressibleAT(
redeclare package Medium = Medium,

redeclare function valveCharacteristic = avCurvel,
redeclare function flCharacteristic = flCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv, Fl_max = 0.8910067/8,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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ValveCompressibleB

Atk (C ValveCompressible Z&8E U TER UIRE T B,

model ValveCompressibleB
"Valve for compressible fluids, accounts for choked flow conditions”

extends Modelica.Fluid.Valves.BaseClasses.PartialValve;
import SI = Modelica.SIunits;
import Modelica.Fluid.Utilities;

initial equation
if CvData == CvTypes.OpPoint then
// Determination of Av by the nominal operating point conditions
Fxt_nominal = 0.5; 1

x_nominal = dp_nominal/p_nominal; Iia-==zz
equation 1
p = max(port_a.p, port_b.p); Fo——
Fxt = 0.5; xt =

x = dp/p;

xs = max(-Fxt, min(x, Fxt)); 1 =%~ »
Y = sqrt(1 - xs); Y =v1-x TJIFVEE
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AngleValveTest3 ) valveCompressibleB NE&E

CvData = Modelica.Fluid.Types.Cv
Cv =11.7

p_nominal = 102825

dp_nominal = 0.015
m_flow_nominal = 0.01205483

valveCompressibleBO 11— K

s

valveCompress...

39

Modelica.Fluid.Valves.ValveCompressible valveCompressibleB(

redeclare package Medium = Medium,

redeclare function valveCharacteristic = avCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv,

dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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ValveCompressibleC

AfklC ValveCompressible 88 U TIRE T 3,

40

model ValveCompressibleC
"Valve for compressible fluids, accounts for choked flow conditions”
extends Modelica.Fluid.Valves.BaseClasses.PartialValve;
import SI = Modelica.SIunits;
import Modelica.Fluid.Utilities;

initial equation
if CvData == CvTypes.OpPoint then
// Determination of Av by the nominal operating point conditions

Fxt_nominal = 0.5; 1
x_nominal = dp_nominal/p_nominal; ]fw_zzzz
equation 1
p = max(port_a.p, port_b.p); F =—
Fxt = 0.5; 2

X = dp/p;

xs = max(-Fxt, min(x, Fxt));

2 . .
Y = 1 - (2/3)*abs(xs); Y(x)=1—§x A1 —20vD1LE
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AngleValveTest3 0 valveCompressibleC MDE&E

CvData = Modelica.Fluid.Types.Cv
Cv =11.7

p_nominal = 102825

dp_nominal = 0.015
m_flow_nominal = 0.01205483

valveCompressibleCO 11— K

£

valveCompress...

41

Modelica.Fluid.Valves.ValveCompressible valveCompressible(C(

redeclare package Medium = Medium,

redeclare function valveCharacteristic = avCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv,

dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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ValveCompressibleD

AR (C ValveCompressible ZE& L TER UIRET .

model ValveCompressibleD "Valve for compressible fluids, accounts for choked flow conditions”

extends Modelica.Fluid.Valves.Base(lasses.PartialValve;

import SI = Modelica.SIunits;

import Modelica.Fluid.Utilities;

import Modelica.Fluid.Types.CvTypes;

import Modelica.Constants.pi;

parameter Medium.AbsolutePressure p_nominal "Nominal inlet pressure” annotation(

Dialog(group = "Nominal operating point"));

// parameter Real Fxt_full = 0.5 "Fk*xt critical ratio at full opening";

// replaceable function xtCharacteristic = Modelica.Fluid.Valves.Base(lasses.ValveCharacteristics.one
constrainedby

//  Modelica.Fluid.Valves.Base(lasses.ValveCharacteristics.baseFun "Critical ratio characteristic”;

parameter Real C1_full = 23.924 "Fk*xt critical ratio at full opening";

replaceable function c1Characteristic = Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.one

constrainedby

Modelica.Fluid.Valves.BaseClasses.ValveCharacteristics.baseFun "Critical ratio characteristic";
Real C1; SEE (i
Renl (2 C, DE%(E

Real Fxt; Cl EIE*E‘.'”S L/EB@?&
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ValveCompressibleD (DJ &)

initial equation T Cl 2
if CvData == CvTypes.OpPoint then Xy = Fxt — .
// Determination of Av by the nominal operating point conditions 2 59.64

Fxt_nominal = (pi/2*C1_full*c1Characteristic(opening_nominal)/59.64)"2;
Xx_nominal = dp_nominal / p_nominal;

ValveCompressibleD (DJ &)

equation
p = max(port_a.p, port_b.p);
C1 = C1_full*c1Characteristic(opening_actual); T Cl 2
Fxt = (0.5*pi*C1/59.64)12; < xp=F_,=
// Fxt = Fxt_full*xtCharacteristic(opening_actual); 2 5964
x=dp/p 59.64
xs = max(-Fxt, min(x, Fxt)); S1n <— x)
C2 = 59.64*sqgrt(abs(xs))/C1; Y(X) _ Cy
Y =sin(C2)/C2; < 59.64
e C]
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AngleValveTest3 @ valveCompressibleD MDE&RE

C1 full = 23.924 2
— T Cl

CvData = Modelica.Fluid.Types.C — — .
YP Y b Ar = Fxt T
Cv = 11.7 2 59.64
r

p_nominal = 102825
dp_nominal = 0.015 valveCompress...
m_flow_nominal = 0.01205483

C, = C,_ gy - clCharacteristic(opening)

valveCompressibleD 11— K

44

Modelica.Fluid.Valves.ValveCompressible valveCompressibleD(
redeclare package Medium = Medium,
redeclare function valveCharacteristic = avCurvel,
redeclare function c1Characteristic = flCurvel,
Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv, C1_full = 23.924,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation(::-);
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J=a1b—33avER

const systom
defaults¢
§ o
k=1 realExpression
valveCompress... |Sartlvalve... o
B

realExpressio...

valveCompressibl... '
boundary P

-

boundary_pT

<

realExpressionAt

valveCompressibl... [Sart(valve... p

b

<

ramp

_/_>—

duration=10 s

realExpressio...

sqrt(valve... p>

valveCompressibl...

realExpressio...

valveCompressibl... |sartlvalve... p

realExpressio...

valveCompressibl... |sartvalve... b

= ValveCompressible.port_a.p (bar) === valveCompressible.port_b.p (bar)

22

] P1

3 P>

0.8 ’ r ’ I ’ r ' ' : . I ’ r ' 0 ' ; ' !

time

m— ValveCompressible.m_flow (kg/s) === valveCompressibleA.m_flow (kg/s) valveCompressibleA1.m_flow (kg/s)

valveCompressibleB.m_flow (kg/s)

=]

valveCompressibleC.m_flow (kg/s) valveCompressibleD.m_flow (kg/s)

o
>

i i

0.12

0.1

0.08

0.06

0.04

0.02

8 10

45
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= DIREE

RS mENY =10 —2 3 ViEROREE

46

J=ab—-YavER NHIOTFEOEHENTKRHIZHRE (FEHH)
AVR—XV kg/s fRSRmE kg/s
valveCompressible 5.837E-02 valveCompressible 5.825E-02 | kg/s 5.825E-02
5.837E-02 Masoneilan Products 2.096E+02 | kg/h 5.823E-02 |N8=0.948 (kg/h, kPa)
5.837E-02 EMERSON(Standized) | 6.041E+03 |scfh 5.802E-02 [N7=1360 (psia, SCFH)
valveCompressibleA 1.241E-01 HREA/EFR 3.596E+02 [Nm3/h 1.291E-01
valveCompressibleA1 | 8.273E-02 E/NLD 2.498E+02 | m3/h 8.472E-02
valveCompressibleB 1.013E-01 JI% 2.951E+02 |m3/h 1.001E-01
valveCompressibleC 9.550E-02 XoI—0vY 4,665E+03 | std L/min| 9.494E-02 | N2=6950
valveCompressibleD 5.527E-02 EMERSON(Traditional) | 5.769E+03 | scfh 5.540E-02
Sl — = X Vi / / T
Sa=F pir SAENOBEDRMENS NS 7 kg/s (R EFRED
EIIER 9 9.80665|m/s2 | |Ze5(0°C, 101325 Pa)  |p 1.29228 | kg/m3 201525 | Pa
IS =2 7K 201.325 | kPaA
REHRE Cv 1.7 285,(15.8 °C, 101325 Pa) 1.221 | kg/m3
Av | 0.000281034 | m>2 o 201325 | bar
IR\;(OOC 201325Pa) 2.56766 kg/m3 0.201325 | MPa ab
MAEARTFL | XT 0.187 R
s TREIEE M | 28.9651159| g/mol 2.052943666 | kgf/cm2
EHEHERE FL | 0.611555394 = EIRE 9/mo
29.19972255 | psi
Gas Flow Factor |C1 | 16.41955567
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- ValveCompressible.m_flow vs realExpression.y

= \/AlveCompressibleC.m_flow vs realExpressionC.y

0.14

0.12

0.1

0.08

0.06

0.04

0.02

-0.02

valveCompressibleA1.m_flow vs realExpressionA1l.y

— ValveCompressibleA.m_flow vs realExpressionA.y
valveCompressibleB.m_flow vs realExpressionB.y

valveCompressibleD.m_flow vs realExpressionD.y

e e i R l s — EAREDOKEL
e \
. JNILZIER LT
Yo) = /1 — XX = 5 \/.-’——1_ xT:% ERET 2
Y(x) = 1|~ %x, xXi = - A — EFILAL A
k! 2N : !
. X
Y(x) = \/1 — 3, Xy = E-Ff
o §ERA R x|
Yoy =—=1— K=oy = 0.187
\ ( 0.64 ) 3y B
Yoy il i S Tor )
X)) = 3, A e _— ———r—
59.6 kel
_Cl_\/; kéz 59.64

0.1
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AngleValveTest4  MsLOB#EET/ULIRHED v T YT LRkL

NIV IS —ID T v I, MSL (CEFENSD CombiTable1Ds DEBET T
ETBDLOICHET B,
ramp combiTable1Ds CombiTable1Ds [c & D

v

duration=10 s

Modelica.Blocks.Tables.CombiTable1Ds combiTable1Ds(
smoothness = Modelica.Blocks.Types.Smoothness.ContinuousDerivative,

> S valveCharateristic & xtCharacteristic
DIT1vT1IY

Y

table = [ ——— combiTable1Ds.y[1] === combiTable1Ds.y[2]
0.1, 0.051025641, 0.758186398; : y[2]=xtCharacteristic(opening)
0.2, 0.083948718, 0.516372/796; .

0.3, 0.117948718, 0.468513854; o
0.4, 0.15982906, 0.498740554; !
0.5, 0.217094017, 0.518891688;
0.6, 0.294871795, 0.534005038;
0.7, 0.41965812, 0.493702771; :
0.8, 0.617094017, 0.40050377/8; i
0.9, 0.85042735, 0.40302267, ]

1,1,0.471032746]) g v[1]=valveCharacteristic(opening)
annotation( *++); .

0.6 —

0.4 —

o -
N -
» -
o —
o —
-

o
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ValveCompressible DdliE

ValveCompressibleZ= &8 L T ValveCompressibleEZ{ER L. CombiTable1Ds % &k
D{J(F. #&BI%Z characteristicTable (CULC. opening_actual &£t 9 5,

Buiuado

minLimiter filter opening_filtered
/T
uMin=leak... f_cut=57{... charactericticTa...
opening_actual I_p. >
port_a port_b
O O
ValveCompressibleE

V) — X O— RDOFEE D

model ValveCompressibleE
"Valve for compressible fluids, accounts for choked flow conditions”
extends Modelica.Fluid.Valves.BaseClasses.PartialValve;
import SI = Modelica.SIunits;
import Modelica.Fluid.Utilities;
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—\\

characteristicTable D77 # )L b

SI.AbsolutePressure dp_turbulent = if not use_Re then dp_small else
max(dp_small,
(Medium.dynamicViscosity(state_a) + Medium.dynamicViscosity(state_b))"2*pi/8*Re_turbulent”2
/(max(valveCharacteristic(opening_actual),0.001)
*Av*Y*(Medium.density(state_a) + Medium.density(state_b)))
);
Modelica.Blocks.Tables.CombiTable1Ds charactericticTable(table = [0, 0, 0; 1, 1, 1]) annotation( ---);

tected
proects F oA RBREEU=TICTES

OkF

equation @ characteristicTable D#EEHLEED

equation

connect(opening_actual, charactericticTable.u) annotation( -:-);
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characteristicTable ZZ28R U ClRAENE T HHFE CBEREREZFRET 5,

51

equation
p = max(port_a.p, port_b.p);
// Fxt = Fxt_full*xtCharacteristic(opening_actual);

Fxt = Fxt_full*charactericticTable.y[2]; EE%EEDB&TJZE%'E@EQE
X = dp/p;

xs = max(-Fxt, min(x, Fxt)); B

Y =1 - abs(xs)/(3*Fxt); MESTEREED D

{/ m_flow = valveCharacteristic(opening)*Av*Y*sqrt(d)*sqrt(p*xs); HEASIEMDRE
1f checkValve then
m_flow = homotopy(charactericticTablearacteristicTable.y[1]*Av*Y*sqrt(Medium.density(state_a))*
(1f xs>=0 then Utilities.regRoot(p*xs, dp_turbulent) else 0),
characteristicTable.y[1]*m_flow_nominal*dp/dp_nominal);
elseif not allowFlowReversal then
m_flow = homotopy(charactericticTable.y[1]*Av*Y*sqrt(Medium.density(state_a))*
Utilities.regRoot(p*xs, dp_turbulent),
charactericticTable.y[1]*m_flow_nominal*dp/dp_nominal);

else
m_flow = homotopy(charactericticTable.y[1]*Av*Y*
Utilities.regRoot2(p*xs, dp_turbulent, Medium.density(state_a),
Medium.density(state_b)),
charactericticTable.y[1]*m_flow_nominal*dp/dp_nominal);
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— [— fomp system

7 A €7 )b AngleValveTest4 A =
il

AngleValveTest1 ERIRDETILT draioncios

INJLTETF IV ValveCompressibleE & = souncay_oT

ValeCompressible & LEER T B, ;. %\4.:

- ) valveCompressib... \
valveCompressivleEDE&RE ValvgCompressibleE
ValveExample3.ValveCompressibleE valveCompressibleE( ——:Ezjéfk———

redeclare package Medium = Medium, vmwmm%mmk\\\
charactericticTable( .
ValveC bl
smoothness = Modelica.Blocks.Types.Smoothness.ContinuousDerivative, VeLompressibie
table = [
0, 0, 1;
0.1, 0.051025641, 0.758186398;

083948718, 0.516372796;

.117948718, 0.468513854;

.15982906, 0.498740554;

.217094017, 0.518891688;

.294871795, 0.534005038;

.41965812, 0.493702771;

.617094017, 0.400503778;

.85042735, 0.40302267;

, 1, 0.471032746]),

Cv = 11.7, CvData = Modelica.Fluid.Types.CvTypes.Cv, Fxt_full = 0.397,
dp_nominal = 1500, m_flow_nominal = 0.01205483, p_nominal = 102825) annotation( '*');

~ ~

~

~ ~ ~

O 00 N O U1 & N N —
O O OO OO0 oo oo

~

I —m, ©O O O OO0 OO oo
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y
y

=ab—33avER

ramp system

defaults

duration=10 s

boundary boundary_pT

o = @

valveCompressib.

ValveCompressibleE

LR
vaIveCompressible\

ValveCompressible

— ramp.y

1

0.8

0.6 —

0.4 —

0.2 —

NIV RAE

0.014

T T T T T T T T T
2 4 6

ST
8 - 10
time (6 time

= ValveCompressibleE.m_flow (kg/s) === valveCompressible.m_flow (kg/s)

0.012 —_
0.01 —-
0.008 —:
0.006 —:

0.004 —

] valveCompressibleE B ERE

1 -valveCompressible DEEHRE
(Excel D;E{EG#Y)

(CombiTable1Ds)
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— r—1 = ValveCompressible.m_flow vs realExpression.y === valveCompressible1.m_flow vs realExpression1.y
, z l , } b A n g I eva I Ve I e S l 5 = ValveCompressible2.m_flow vs realExpression2.y
- 1 ]
opening = 1.0

0.06 —

AngleValveTest2 ERIEDETILT
INILDES L% ValveCompressibleE (C opening = 0.8
REJ B, i

syst opening = 0.4

defaults¢ v
V9 ]
const /7777

o L1

— T T T
0.7

boundary boundary_pT

t 3 %
const1

valveCompres...

AngleValveTest5 -
(CombiTable1Ds) p—p
1

— ValveCompressible.m_flow vs realExpression.y === valveCompressible1.m_flow vs realExpressioh1.y

> —— ValveCompressible2.m_flow vs realExpression2.y
b ramp 0077 [
=F ; opening = 1.0
| 0.06 —|
const2 ]

valveCompres... 005
P duration=10 s ]

p opening = 0.8
k=0.4 ]
m 0.03 —:

valveCompres... . _ .

realExpression  realExpression1 realExpression2 ] @) pe NN g — O " 4

sqrt(valve... p» sqrt(valve... p» sqrt(valve... p» 0.01

AngleValveTest2 pr
(Excel @;ELlEEE) —
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FEH

e MSL [CEBEINBDIKRIEAD/NILTEFTILTH D ValveCompressible (CDWLWT. EFILDEE
N FEREAEZERAEL,

e ValveCompressible (. REFZE(Av, Kv, CviLE). BEBERERE (valveCharacteristic).
FRSR I IR T LU (XT, xtCharacteristic)&fHLU TEFT VLT B,

o NILITAXA—N—HBHADOREBSAENZHIRI 5/, ValveCompressible Z88&L. =1
L—23aVigRzE LTz,

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
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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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