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Model - Valve Comp

Viawe _Gomp_

1 1

2

betm Comp 2

Tabelle1.1. Valve Comp_ Simulation Parameters

Solver odel4x ZeroCrosson SartTime 0.0SopTime 10.0
RelTol 1e-3 AbsTol auto Refine 1
Initial Step auto FixedStep auto MaxStep auto
Tabelle1.2. Valve Comp_ Summary Information
NumModel I nputs|N/A NumModel Outputs| N/A
NumVirtual Subsystems|N/A NumNonvirtSubsystems| N/A
NumNonVirtBlocksinModel | N/A NumBlockTypeCounts| N/A
NumBlockSignals|N/A NumBlockParams|N/A
NumzZCEvents| N/A NumNonsampledZCs|N/A
Systems
Name Parent Snapshot Blocks Signals
Valve Comp |<root> vave_comp__ | VAlVe_Comp_
B 1 ; Valve Comp <1>
2 Vave Comp_<2>
beta Comp 2
Blocks
Tabelle 1.3. Block Type Count
BlockType Count Block Names
Inport 18 In_1,In 2, beta, A, beta, Ma_max, p_in_1,rho_in 1,
T in 1,x H20 gas in 1,x CO2 in 1,
x_H20 lig_in_1,p_in_2,rho_in 2, T_in_2,
X_H20 gas in_2,x_CO2_in_2,x_H20 lig_ in 2
Outport 11 rho, T, x_H20 gas, x_C0O2, x_H20 liqg, p_1,
m_dot_air_1,p 2, m dot air 2, Out_1, Out 2
Constant 3 A, Ma _max, m_air




Model - Valve Comp_

BlockType Count Block Names

BusSel ector 2 Bus Selector3, Bus Selectorb
BusCreator 2 Bus Creator3, Bus Creator4
Terminator 1 Terminator

SubSystem 1 Vave Comp_

Stateflow (m) 1 Embedded MATLA Functionl
S-Function 1 SFunction

Demux 1 Demux

Data and Functions

Tabelle1.4. Model Functions

Function Parent Blocks Calling string
Name
NaN

Valve Comp_ NaN

Valve Comp_ NaN




E! Function Block Parameters: Valve Comp_

Subzystern [maszk)
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function [rho,T,x H20 gas,x_C02,x H20_liqg,p_1,m dot air_1,p 2,m dot _air_2]=Cal(A,beta, ¢
Ma_max,p_in_1,rho_in_1,T in_1,x H20 gas_in_1,x _CO02_in_1,x H20 liq_in_1,p_in_2,rho_in_2,¥
T_in_2,x H20 gas_in_2,x CO2_in_2,x H20 lig_in_2)

X

*hkhkk *hkAkAkk *hkAhkk *hkAkAhkk *hkhkk *hkAkAkk *hkhkk

%
%
%

Definition of a valve with compressible flow properties

% Number of inputs: 2

%

% Parameter: Surface: A

% opening factor: OF

%
%
%
%
%

Minor loss coefficient: zeta

Relevant input variables of Valve_ Comp

% Pressure : p_in

% Density : rho_in

% * Temperature : T_in

% Content water vapor : X_H20 _gas_in
% * Content CO2 : X_C02_in

% * Content water : X_H20_lig_in

%
%
%
%

Relevant output variables of Valve_Comp

% Temperature : T

% Mass flow dry air : m_dot_air
% * Content water vapor : X_H20_gas
% Content CO2 : X_C02

% * Content water : Xx_H20_1liq

ok % o ok % X % b % X o o % X % ok % X ok 2k X X ok 2k X X

%
%
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* XX *hhkdkx *hdhdkx *hdkdkx *hdkdkx *hhkdkx *hdhdkx * XXk

% * Embedded Matlab Function Cal:
%*
% * Calculations:
% * 1. Calculation parameter.
% * 2. Definition of the specific gas constants.
% * 3. Calculation of the state variables, Mach number and mass flow.
%*
%*
% * Assumptions:
% * 3. Total values = Input variables higher pressure
%*
% * Ma = sqrt(2/(gamma-1))*sqrt(((p_total/p)~((gamma-1)/gamma))-1), gamma =«
c_p/c_v
% *x rho = rho_total* (1+((gamma_avg-1)/2)*Ma"2)" (-1/(gamma_avg-1));
S * T = T_total*(1+((gamma_avg—l)/Z)*MaAZ)A(—l);
%*
% * The mass flow is calculated with a compressible mass flow equation.
% * This equation is applicable for the whole range of possible flow velocities.
%*
*

m_dot = (A_eff*p_total/sqrt(T_total))*sqgrt(gamma/R)*M*((1+((gamma-1)/2)*(M 2))" ¥
(- (gamma+1) / (2* (gamma-1)))) ;

%*

%*
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* Last modification : 15.03.2008
* Author : Christian Maller(HAW)

*
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* 1. Calculation parameter
eff = sin(pi*beta/180)*A;

*hxkk *hdkdkx *hdhdkx *hdkdkx *hdkhdkx *hdkdkx *hdhdkx * XXk

* 2. Definition of the specific gas constants

air = 287.058;
H20_gas = 461.523;
Co2 = 188.924;
p_air = 1005;
p_H20_gas = 1870;
p_C02 = 830;

FTEAEAEAIAAXAIAAA A A AAAXAA A A A AAAXAAAA XA AAXTAAXAAAAAXAXTAXAXA A AAAAXAAXA A AAAIAAXTAXxdhdhAhddLhix

* 3. Calculation of the state variables, Mach number and mass flow

rho = 0;
T = 0;
X_H20_gas = 0;
x_C02 = 0;
X_H20_liq = 0;
m_dot_air_1 = 0;
m_dot_air_2 = 0;
p_1 = p_in_2;
p_2 = p_in_1;
if p_in 1 >=p in_2
p_total = p_in_1;
p = p_in_2;
rho_total = rho_in_1;
T_total =T in_1;
X_H20_gas = X_H20 gas_in_1;
x_C02 = x_C02_in_1;
X_H20_liq = x_H20 liqg_in_1;
R_avg = (R_air+x_H20_gas*R_H20_gas+x_C02*R_C02)/(1+x_H20_gas+x_C02);
Cc_p_avg = (c_p_air+x_H20 _gas*c_p_H20 _gas+x_C02*c_p_C02)/(1+x_H20_gas+x_C02);
Cc_Vv_avg = c_p_avg-R_avg;
gamma_avg = c_p_avg/c_v_avg;
Ma = sqrt(2/(gamma_avg-1))*sqrt(((p_total/p)~((gamma_avg-1)/gamma_avg)) ¥
-1);
if Ma > Ma_max
Ma = Ma_max;
end
rho = rho_total*(1+((gamma_avg-1)/2)*Ma~2)"~(-1/(gamma_avg-1));
T = T_total*(1+((gamma_avg-1)/2)*Ma2)"(-1);
m_dot = (A_eff*p_total/sqrt(T_total))*sqrt(gamma_avg/R_avg)*Ma*((1+¥

((gamma_avg-1)/2)*(Man2))~(-(gamma_avg+1)/(2*(gamma_avg-1))));
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m_dot_air_1 -m_dot/(1+x_H20_ gas+x_C02);

m_dot_air_2 = m_dot/(1+x_H20 gas+x_C02);
else
p_total = p_in_2;
p = p_in_1;
rho_total = rho_in_2;
T total =T in 2;
X_H20_gas = X_H20 gas_in_2;
x_C02 = x_C02_in_2;
Xx_H20_liq = X_H20 _liqg_in_2;
R_avg = (R_air+x_H20_gas*R_H20_gas+x_C02*R_C02)/(1+x_H20_gas+x_C02);
Cc_p_avg = (c_p_air+x_H20 gas*c_p_H20 _gas+x_C02*c_p_C02)/(1+x_H20_gas+x_C02);
Cc_Vv_avg = c_p_avg-R_avg;
gamma_avg = c_p_avg/c_v_avg;
Ma = sqrt(2/(gamma_avg-1))*sqrt(((p_total/p)~((gamma_avg-1)/gamma_avg)) ¥
-1);
if Ma > Ma_max
Ma = Ma_max;
end
rho = rho*(1+((gamma_avg-1)/2)*Ma~2)"(-1/(gamma_avg-1));
T = T*(1+((gamma_avg-1)/2)*Ma~2)"(-1);
m_dot = (A_eff*p_total/sqrt(T_total))*sqgrt(gamma_avg/R_avg)*Ma*((1+«

((gamma_avg-1)/2)*(Man2))~(-(gamma_avg+1)/(2*(gamma_avg-1))));
m _dot_air_1 = m_dot/(1+x_H20 gas+x_C02);
m_dot_air_2 = -m_dot/(1+x_H20 gas+x_C02);

end

%7(7(7( *hdkdkx *hdkdkk *hdkdkx *hdkdkx *hdkdkx *hhhdkx * XXk
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