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Model - Generalized Fan

Tabelle1.1. Generalized Fan_ Simulation Parameters

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

Tabelle 1.2. Generalized_Fan_ Summary Information

Systems

NumModel Inputs|N/A NumModel Outputs|N/A
NumVirtual Subsystems|N/A NumNonvirtSubsystems|N/A
NumNonVirtBlockslnModel | N/A NumBIlockTypeCounts|N/A
NumBlockSignals|N/A NumBlockParams|N/A
NumZCEvents| N/A NumNonsampledZCs|N/A
Name Parent Snapshot Blocks Signals
Generalized_ |<root> = |Generalized Fan
Fan_ W ton Generalized_Fan <1>
Generalized_Fan <2>
o il m_dotpel General ized_Fan_<3>

Blocks

Tabelle 1.3. Block Type Count

BlockType Count

Block Names

Inport 22

Inlet_In, Outlet_In,n,n,n_0,n_min,rho 0,a 0,a 1, a 2,
a 3,V_dot_limit, K, p_in, rho_in, T_in, x_H20 gas in,




Model - Generalized Fan

BlockType Count Block Names
X_CO2_in, p_out, m_dot_pol, Delta_p, Delta_ p_pol

Constant 12 K, Constantl, Constant2, V_dot _limit,a 0,a 1,a 2,a 3,
m_air, n_0, n_min, rho_0

Outport 9 rho, T, m_dot_in, m_dot_out, Delta p_pol, m _dot_pol,
Inlet_Out, Outlet Out, m_dot_pol

Sum 2 Add, Sum

SubSystem 2 Generalized Fan_, Revers Function PT1

Product 2 Product1, Product2

BusSel ector 2 Bus Selector3, Bus Selector4

BusCreator 2 Bus Creatorl, Bus Creator2

Terminator 1 Terminator

Stateflow (m) 1 Embedded MATLA Function

S-Function 1 SFunction

Integrator 1 Integrator

Gain 1 Gain

Demux 1 Demux

Data and Functions

Tabdle 1.4. Model Functions

Function Parent Blocks Calling string

Name

NaN
Generalized Fan_ NaN
Generalized_Fan_ NaN
Generalized Fan_ NaN
Generalized Fan_ NaN
Generalized Fan_ NaN
Generalized Fan_ NaN
Generalized Fan_ NaN
Generalized_Fan_ NaN
Generalized Fan_ NaN




3] Function Block Parameters: Generalized Fan__

Subzsystem [mask)

Farameters

Chiarmeter [m)

MaN

Reference: Raotational Speed [1./min]
YEN

Lower Limit: Raotational Speed [1/min]
FEN

Reference: Density [kgdm]
Mah

aa [Pas[kgd=F]
YEN

a2 [Pas[kgd=F]
E

al [Fadkgs)]
Mah

all [Fa]

YEN

W dat_limit [reész)]
E




>

Inlet_in <tho>

) A <T>

Cr)—rg
<X_H20_gas>
<x_CO2>
<x_H20_lig>

Outlet_Ir

(2 )—p

2 TP s

V_dot_limif

L

A A A v Vv
< ° £ S o o & o X < < < < 5 5 5
< E ¢ ¢ W 1 P
& £ . € § 8§ = B
§ 9 I
{ QX €
> %l
cal b
3
c S
ol i
8 et
2 . e £ 3 —— Delta_p
rho T m_dot_air m_dot_air m-dot.pol 2
P -1 Delta_p_pol m_dot_pol
Gain Revers_Function_PT1
m_air
A Y Y HV Y

In\eLOul OuneLOu‘



06. 03. 08 Bl ock: detail ed conponents /Generalized Fan /EVMF Cal

1 of 4

function [rho,T,m_dot _in,m dot out,Delta p pol] = Cal(n,n_0O,n_min,rho_0,a 0,a 1,a 2,«

a_3,V_dot_limit,K,p_in,rho_in,T_in,x H20 gas_in,x_CO2_in,p_out,m dot pol)
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Definition of a generalized fan

Number of inputs :

Parameter: Diameter:
Reference:
Fan Curve:

*hkAkAkk

*hkAhkk *hkAkAkk

3

D

n 0, rho O
a0,al, a2, a3

Relevant input variables of Generalized_Fan

Pressure:

Density:
Temperature:

Content water vapor:
Content CO02:
Content water:

p_in
rho_in
T in

X_H20_gas_in

x_CO02_i
Xx_H20_1

n
ig_in

Relevant output variables of Generalized_ Fan

*hkhkk

Temperature: T
Mass flow dry air: m_dot_air
Content water vapor: X_H20 _gas
Content CO2: Xx_C02
Content water: Xx_H20_1liq
* Embedded Matlab Function Cal:
*
* Calculations:
* 1. Definition specific gas constants.
* 2. Definition state variables.
* 3. Calculation mass flow.
*
*
FAN CURVE
Delta_p_zero -|----—-- ->] |<- volume_margin
I |
p_delta_end -|]----——-———-—————————————————— E
| |
| I
01 [ -
0 V_dot_end |
V_dot_slope
< linear curve --—-—--—- >|<-- cubic curve -->

L B T

Last modification : 15.03.2008
Author : Christian Muller(Haw)
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% AAKAAKA A A A A A A A A A A A A A AR AR AR AR AR AR AKX AKX AKX AKX AKX AAAAAARAAAAAAAAAAAAAAAALAALAALAAAAAK

% * 1. Definition specific

R _air

R_H20 gas
R_CO2
Cc_p_air
c_p_H20_gas
c_p_Co2

R_avg

(1+x_H20_gas_in+x_C02_in);

C_p_avg

(1+x_H20_gas_in+x_C02_in);

c_v_avg
gamma_avg

gas constants

= 287.058;
= 461.523;

= 188.924;
= 1005;
= 1870;

830;
(R_air+x_H20 _gas_in*R_H20 gas+x_C02_in*R_C02)/ v
(c_p_air+x_H20 gas_in*c_p H20 gas+x _CO2_in*c_p_C02)/«

Cc_p_avg-R_avg;
Cc_p_avg/c_v_avg;

% FTEAEAEAIAAXAIAAA A A EAAAXAAA AR AAAXAAA A A A AAXTAAAAAAAXAXTAXAA A AAAIAXAA XA AAAAAIAAXxdhhAhiiLhikx

% * 2. Definition state variables

rho
rho_avg
T

rho_in*((p_out/p_in)~(1/gamma_avg));
(rho_in+rho)/2;
T_in*((p_out/p_in)~((gamma_avg-1)/gamma_avqg));

% AAAAKAAA A A A A A A A A A AR AR AR A A AR AR AR AKX AKX AKX AKX AKX AAAAAARA AR AR AR AKX AAAAAAAAALAALAAAALK

% * 3. Calculation mass flow

Delta _p
Delta_p_end
Delta_p_pol

V_dot

V_dot_end
m_dot_in
m_dot_out

d _Delta_p_d_V _dot

<|>I>I>I>Im|w|m
O OFRPNWWNEPER

ot limit

if n>0
Delta_p
n

if A_3<0
V_dot _end_1
V_dot_end_2
V_dot_end
Delta_p_end

if Delta_p end < O
Delta_p_end

end

~e  Ne

.« N

Ne Ne N

O O O O O O O o

~.

abs(a_1);

= -abs(a_2);
= -abs(a_3);

(rho_avg/rho_0)*a_3*(n/n_0)"(-1);
(rho_avg/rho_0)*a_2*(n/n_0)"0;

= (rho_avg/rho_0)*a_1*(n/n_0)"1;

(rho_avg/rho_0)*a_0*(n/n_0)"2;
abs(V_dot_limit);

abs(p_out-p_in);
max(n,n_min);

(-2*A_2+sqrt((2*A_2)"2-12*A_3*A_1))/(6*A_3);

= (-2*A_2-sqrt((2*A_2)"2-12*A_3*A _1))/(6*A_3);
= max(V_dot _end_1,V_dot _end 2);

A _3*V_dot_end™3+A 2*V_dot_end™2+A _1*V_dot _end+A O;
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if Delta_p <= Delta p_

A_max

N

N N

J>|J> :J> |J>

N

N|
o |
=+
m
T

xlx
N = O

(Z_A_273);

|<|x|x‘
o b~ W
@]
~+

end

end
max(abs(A_3) ,abs(A_2));

= max(A_max,abs(A_1));

= max(A_max,abs(A_0));

A _3/A max;
A 2/A max;
A _1/A max;
A_0/A_max;

= Delta_p/A_max
= 3*Z A 3*Z_ A 1-(Z_A 272);

27%(Z_A_3"2)*(Z_A_0-Z_Delta_p)-9*Z A 3*Z_A_2*Z A 1+2*«¢

0.5*((—-4*K_2+4*sqrt((K_2"2)+4*(K_1"3)))™(1/3));

= 0.5*((~4*K_2-4*sqrt((K_2/2)+4*(K_173)))"(1/3));

(K_3+K_4-Z_A_2)/(3*Z_A_3);

if Delta_p > Delta_p_end

Delta_V_dot
d Delta_p_d V dot

0.1*V_dot_end;
(3*A_3*(V_dot_end+Delta V_dot)"N2+2*A 2*v

(V_dot_end+Delta_V_dot)+A 1);

d Delta_p_d V dot
Delta_p_zero
V_dot_virtuell
V_dot

end

if V_dot > V dot_limit

V_dot
end

max(abs(d_Delta p d V _dot),0.1);

= Delta_p_end+d_Delta p d_V _dot*V_dot _end;

(Delta_p-Delta_p_end)/d Delta p_d V dot;
V_dot_end-V_dot virtuell;

V_dot_limit+K*log(1+(V_dot-V_dot_limit));

if V_dot < -V _dot_limit

V_dot
end

m_dot
m_dot_in
m_dot_out
V_dot_pol
Delta_p_pol

if V_dot pol<V_dot _end

Delta_p_pol
end

V_dot_end
Delta_p_end
V_dot

end

ifFA2<0
V_dot_end

-V_dot_limit-K*log(1+abs(V_dot+V_dot_limit));

V_dot*rho_avg;

-m_dot/(1+x_H20 gas_in+x_C02_in);
m_dot/(1+x_H20_gas_in+x_C02_in);

m_dot_pol/rho_avg;

A_3*V_dot_pol”3+A 2*V_dot_pol~2+A_1*V_dot_pol+A O;

Delta_p_end+d _Delta p d_V dot*(V_dot_end-V_dot_pol);

-A_1/(2*A_2);
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Delta_p_end = A 2*V_dot_end™2+A_1*V_dot_end+A O;

if Delta_p end < O
Delta_p_end = 0;
end
end

if Delta_p <= Delta_p_end

V_dot_1 = (-A_l+sqrt(A_172-4*A_2*(A_0-Delta_p)))/(2*A_2);
V_dot_2 = (-A_1l-sqrt(A_17"2-4*A_2*(A_0-Delta_p)))/(2*A_2);
V_dot = max(V_dot_1,V_dot_2);

end

if Delta_p > Delta_p_end
Delta_V_dot = 0.1*V_dot_end;
d Delta_p_d V dot (2*A_2*(V_dot_end+Delta_V_dot)+A 1);
d Delta_p_d V dot max(abs(d_Delta _p _d V _dot),0.1);
Delta_p_zero Delta_p_end+d_Delta p d_V _dot*V_dot_end;
V_dot_virtuell (Delta_p-Delta_p_end)/d Delta p_d_V _dot;
V_dot V_dot_end-V_dot_virtuell;

end

if V_dot > V_dot_limit
V_dot = V_dot_limit+K*log(1+(V_dot-V_dot_limit));
end

if V_dot < -V_dot limit

V_dot = -V_dot_limit-K*log(1+abs(V_dot+V_dot_limit));
end
m_dot = V_dot*rho_avg;
m_dot_in = -m_dot/(1+x_H20_gas_in+x_C0O2_in);
m_dot_out = m_dot/(1+x_H20_gas_in+x_CO2_in);
V_dot_pol = m_dot_pol/rho_avg;
Delta_p_pol = A _2*V_dot_pol”2+A_1*V_dot_pol+A O;

if V_dot_pol < V_dot_end

Delta_p_pol = Delta_p_end+d_Delta p d_V _dot*(V_dot_end-V_dot_pol);

end
end

end
% AAEAAITAEAAATAAITAATAXITAA AT AAAAAAAAAAAAAAAAAAAAXITAAAAXAAXTAAAIAXAAXTAAAITAAIAAAAIAIAAdXXK
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