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Mode - Static HX
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Tabelle1.1. Static HX__Simulation Parameters

Solver odel4x ZeroCrosson SartTime 0.0StopTime 10.0
RelTol 1e-3 AbsTol auto Refine 1
Initial Step auto FixedSep auto MaxStep auto

Tabelle1.2. Static HX_ Summary Information

NumModel I nputs|N/A NumModel Outputs| N/A

NumVirtual Subsystems|N/A NumNonvirtSubsystems| N/A

NumNonVirtBlockslnModel | N/A NumBIlockTypeCounts|N/A

NumBlockSgnals|N/A NumBlockParams|N/A

NumzCEvents|N/A

NumNonsampledZCs|N/A

Systems
Name Parent Snapshot Blocks Signals
Static HX_ |<root> : . | Static HX_
1 Static HX_<1>
Static HX_<2>
Static HX_<3>
Static HX_<4>

Blocks

Tabelle 1.3. Block Type Count

BlockType Count Block Names

Inport 31 Cold_inlet_in, Cold_outlet_in, Hot_inlet_in,
Hot_outlet_in, K_1_hot, m_1 hot, rho_hot_inlet,

K_1 cold, m_1 cold, rho_cold inlet, p_cold inlet,
p_cold_outlet, p_hot_inlet, p_hot_outlet,

X_H20 gas cold, x_CO2 cold, x_H20_gas hot,
X_CO2 hot, p 0, T_O, eff, m dot_air_cold,
m_dot_air_hot, T_cold inlet, T_hot_inlet, p_cold_outlet,




Model - Static HX _

BlockType Count Block Names
p_hot_outlet, x H20 gas cold, x_CO2_cold,
X_H20 gas hot, x_CO2_hot

Outport 14 m_dot_air_cold, m_dot_air_cold_inlet,
m_dot_air_cold_outlet, m_dot_air_hot,
m_dot_air_hot_inlet, m_dot_air_hot_outlet,
rho_cold_outlet, rho_hot_outlet, T_cold_outlet,
T _hot_outlet, Cold_inlet_out, Cold outlet_out,
Hot_inlet_out, Hot_outlet_out

Constant 7 K_1 cold,K_1 hot, T_0,m_1 cold, m_1 hot, m air,p O

BusSelector 4 Bus Selectorl, Bus Selector2, Bus Selector3, Bus
Selectord

BusCreator 4 Bus Creatorl, Bus Creator2, Bus Creator3, Bus Creator4

Terminator 2 Terminator , Terminator

Stateflow (m) 2 Embedded MATLA Function, Embedded MATLA
Functionl

S-Function 2 SFunction, SFunction

Demux 2 Demux , Demux

SubSystem 1 Static HX

Saturate 1 Saturationl

Lookup2D 1 Lookup Table (2-D)

Data and Functions

Tabdle 1.4. Moddl Variables

Variable |Parent Blocks Calling string Value
Name
M_eff Static HX 1
M ef f
Tabelle 1.5. Model Functions
Function Parent Blocks Calling string
Name
NaN
Static HX_ NaN
Static HX_ NaN
Static HX_ NaN
Static HX NaN




=] Function Block Parameters: Static HX

Subzsystem [mask)

Farameters

Haot Side: Prezsure Drop Parameter: k_1

[REX

Haot Side: Pregsure Drop Parameter: m_1
FEN

Cold Side: Pregsure Drop Parameter: £_1
Mah

Cold Side: Pressure Dirop Parameter; m_1
YEN

Effiency Map
b _eff

Hange Mass Flow Hot Side

FHange_m_dot_hot_air

Range Mazs Flow Cold Side
Hange_m_dot_cold_air

] | | LCancel
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function [m_dot_air_cold,m dot_air_cold_inlet,m dot _air_cold outlet,m_dot_air_hot, ¥

m_dot_air_hot_inlet,m_dot_air_hot outlet] = Cal_1(K_ 1 hot,m 1 hot,rho_hot_inlet, ¥

K 1 cold,m_1 cold,rho_cold_inlet,p_cold_inlet,p_cold_outlet,p_hot_inlet,p_hot_outlet, v

X_H20_gas_cold,x_C02_cold,x H20 gas_hot,x _C02_hot,p_0,T_0)

%

%
%
%
%
%
%
%
%
%
%

Definition of a static heat exchanger
Number of inputs : 4

Parameter: Characteristic Map: Efficiency

Relevant input variables of Static_HX

% 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 Static_ HX

% Temperature: T

% Mass flow dry air: m_dot_air_in
% * Content water vapor: X_H20_gas

% Content CO2: Xx_C02

% * Content water: Xx_H20_1liq

ook % % ok % X X ok % X % o 3 X X o % X X ok % X % %}

%
%
%
%
%
%
%
%
%
%
%

% FTEAEAEAIEAXIAAA AKX AAAXAAA AR A AAXAAA A A A AAXTAAXAAAAXAAXTAAXA A AAAXAXAA XXX AAIAAXAAXxAdhAdddLddx

b

* XX *hdkk *hhkdkx *hxkk *hdkdkx *hdkk *hdkdkx * XXk

Embedded Matlab Function Cal_1:
Calculations:

1. Calculation mass flow.

Last modification : 15.03.2008
Author : Christian Muller(HAW)

ok % X ok 3k X % %

% * 1. Calculation mass flow

R_air = 287.058;

rho_0O = p_0/(R_air*T1T_0);

rho_air_cold_inlet = rho_cold_inlet/(1+x_H20_gas_cold+x_C02_cold);
rho_air_hot_inlet = rho_hot_inlet/(1+x_H20 _gas_hot+x_C02_hot);

sigma_1_cold = rho_air_cold_inlet/rho_O;

sigma_1_ hot = rho_air_hot_inlet/rho_0O;

m_dot_air_cold = (abs(p_cold_inlet-p_cold_outlet)*sigma_1 cold/K_1 cold)™¥¢

(1/m_1_cold);

if p_cold_inlet < p_cold_outlet
m_dot_air_cold = 0;
end



06. 03. 08 Bl ock:

m_dot_air_hot
(1/m_1 hot);

if p_hot_inlet < p_hot_outlet
O .

m_dot_air_hot

end

m_dot_air_cold_inlet
m_dot_air_cold _outlet
m_dot_air_hot_inlet

m_dot_air_hot outlet

%

= (abs(p_hot_inlet-p_hot_outlet)*sigma_1 hot/K_1 hot)"¢

-m_dot_air_cold;
m_dot_air_cold;
-m_dot_air_hot;
m_dot_air_hot;

’

detail ed _conmponents /Static HX /EM- Cal 1
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function [rho_cold _outlet,rho_hot outlet,T_cold outlet,T_hot_outlet] = Cal_2(eff,v¢
m_dot_air_cold,m _dot_air_hot,T_cold_inlet,T_hot_inlet,p cold _outlet,p_hot_outlet, ¥

X_

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

rho_cold_outlet =
rho_hot_outlet =
T _cold_outlet =
T _hot_outlet =
check =

%

H20 gas_cold,x C02_cold,x_H20 gas_hot,x C02_hot)

%

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

Definition of a static heat exchanger
Number of inputs : 4

Parameter: Characteristic Map: Efficiency

Relevant input variables of Static_HX

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 Static_ HX

ok % % ok 2k X X ok % X X o X X o 3k X X ok % X %X %

Temperature: T

Mass flow dry air: m_dot_air_in
Content water vapor: X_H20_gas
Content CO2: Xx_C02
Content water: Xx_H20_1liq

KA A A A A A AA A A A A A A A AAAAAAAAAAAAAAAAAAAXAALAAXAAAAAAAXAAXAAXAAXAAAA AR A AAAAAdAhhhix

* Embedded Matlab Function Cal_2:

*

Calculations:

1. Definition specific gas constants.
2. Calculation heat transfer.

Last modification : 15.03.2008
Author : Christian Muller(HAW)

*
*
*
*
*
*
*
*
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* 1. Definition specific gas constants.

R _air = 287.058;
R_H20 gas = 461.523;
R_C02 = 188.924;
Cc_p_air = 1005;
c_p_H20_gas = 1870;

c_p_Co2 = 830;
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R_cold = (R_air+x_H20_gas_cold*R_H20_gas+x_C02_cold*R_C02)/«
(1+x_H20 gas_cold+x_C02_cold);

R_hot = (R_air+x_H20_gas_hot*R_H20 gas+x_C02_hot*R_C02)/v¥
(1+x_H20_gas_hot+x_C02_hot);

c_p_cold = (c_p_air+x_H20 gas cold*c_p_H20_gas+x_C02_cold*c_p_C02)/«
(1+x_H20 gas_cold+x_C02_cold);

c_p_hot = (c_p_air+x_H20 _gas_hot*c_p_ H20_gas+x_CO02_hot*c_p_C02)/«

(1+x_H20_gas_hot+x_C02_hot);

%7(7(7( *hdkdkx *hdhdkx *hdkdkx *hdhdkk *hdkdkx *hdkdkx * XXk

% * 2. Calculation heat transfer
m_dot_cold = m_dot_air_cold*(1+x_H20 _gas_cold+x_C02_cold);
m_dot_hot m_dot_air_hot*(1+x_H20_gas_hot+x_C02_hot);

if m_dot_cold > 0.01
if m_dot _hot > 0.01
check =1;
end
end

if check ==
T _cold_outlet
T _hot_outlet
rho_cold_outlet
rho_hot _outlet
end

T _cold_inlet;

T_hot_inlet;
p_cold_outlet/(R_cold*T_cold_inlet);
p_hot_outlet/(R_hot*T_hot_inlet);

if check > 0
H_dot_hot inlet
H_dot_hot outlet_min
H dot _hot outlet
T _hot_outlet

m_dot_hot*c_p_hot*T_hot_inlet;
m_dot_hot*c_p_hot*T_cold_inlet;
H_dot_hot_inlet-eff*(H_dot_hot_inlet-H_dot_hot_outlet_min);
H_dot_hot_outlet/(m_dot_hot*c_p hot);

H dot _cold_inlet
H dot _cold _outlet
T _cold_outlet

m_dot_cold*c_p_cold*T_cold_inlet;
H_dot_cold_inlet+(H_dot_hot_inlet-H_dot_hot_outlet);
H_dot_cold_outlet/(m_dot_cold*c_p_cold);

rho_cold_outlet
rho_hot_outlet

end
% AAEAAITAEAAATAAITAEAAATAA AT AAAAAAAAAAAAAAAAAAAAXTAAAAXAAXTAAAIAXAAXATAAAITAAIAAAAIAIAAIXXK

p_cold_outlet/(R_cold*T_cold_outlet);
p_hot_outlet/(R_hot*T_hot_outlet);
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