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Valve RCann 3
[F3] Block Parameters: Fuel Tank X [
é Corstant Volume Chamber (FC) ~] auto Aty @
Setungs Description
v Main
0.06 —»@ ~; I
Number of ports 1
StaCK Pressufe Cross-sectional area # p [0y ]nn.‘
v Gas
env_p Condersation specificati | Enabled - species can condenze and leave the network
Corderaation teme const., |1

Input port species conde.. Kt 0 0]
Output compositicr Mole Fractors

v Initiad Conditions

[ npa

Chamber pressure ek _p
Ternperature T e
Composition Mole Fractions
I Moo fractons 001 o||
RS
13

E 2. %A RERMEE SR E SR,

ESEE—ERE (Tin) TREINIBRERE MIn), EE— M EZRO H, L) , EXH#
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v v ki Environment
2 Valve
LA J
I Max Area
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Environment % Block Parameters: Relay x F‘
Temperature Relay

Output the specified 'on’ or ‘off' value by comparing the Input to the
specified thresholds. The on/off state of the relay is not affected by
input between the upper and lower limits.

Main  Signal Attributes

Switch on point:
o b -\- e — > E T
o Switch off point:
yN2 Relay o1

Output when on:
1
| Output when off:
0
Input processing: Elements as channels (sample based)

[ Enable zero-crossing detection

o [ ok ] cancel = Help | Apply
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Sxt
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Simscape IBE : BEXAHFENEE

WA LUERA Simscape S N B EHBEXAHMEEE, ZESET MATLAB, ZHiglE
Simscape 1R, XEBIRA] UGEMEMERR—FER (B 10) . ATERER, XBfE
FARYTBIZE B RE X WA} thig AR B9 S R PR AR IR .

Example: Local Restriction within Fuel Cell Domain conponent LocalRestriction

% Local Restriction (FC) : 1.5

X This block models the pressure loss due to a flow area r
X as a valve or an orifice in a fuel cell network. There i
% heat exchange with the environment. Choked flow occurs w

>IA % restriction reaches sonic condition. The restriction arei
Bh % the physical signal port AR [m"2]. The input is limited |
"A % and maximum restriction area.

%

% Fuel cell species: nitrogen, oxygen, hydrogen, water

Local Restriction

(F:(:) X Copyright 2020-2021 The MathWorks, Inc.
inputs
AR = {0.001, 'm*2'}; % AR
end
nodes

A = FuelCell.FuelCell; X A
8 = FuelCell.FuelCell; X B

end
parameters

min_area = {1e-10, 'm"2'}; ¥ Minimum restricti
Local Restriction (FC) Oaoappy @ max_area = {0.005, 'm"2'}; ¥ Max

area = {0.01, '‘m*2'}; X Cross-sectional
Settings | Description cd = 0.64; % Discharge coeff

B_lam = ©.999; X Laminar flow pressure ratio
v Parameters end

N
[ constant area equations ;.2

Minimum restriction area [pi*(1e-4+anode_tube D)2/4 [ mn2 v
1 % Pressure at the restricti
Maximum restriction area [pi*05*anode tube D)r2/a [ mn2 v p_R == p_in - Dp_in_R;
Cross-sectional area atports Aand B | pi*anode_tube_DA2/4 [me2 v
% Mass balance
Discharge coefficient 064 mdot_A + mdot_B == 9;
mdot_A_i + mdot_B_i == ©;

Laminar flow pressure ratio 0999

& 10.1£M Simscape &5 &2 FERREHIIREIRA 4,

B (B 10, &) M component T domain FF3k, [GERBAFR. ZIEFRJaERI SRR
iR, AEREMERNEAN: ARKETR (AMB) , UNAUERSHITERENSH
(ETF) o

HIEHMR T BEXEROKXER D, SNRTREAHRTA, GIMNZAFIARRERENEED
R8T, XERRB I BIEREE FEHEHEMSGIE,

TeBRBESGRUNHHRALRENE, TRDRKEHIREME, SHoIlEIFeiMREN=
BHISHE, AERY 1P REEIMIRIF,
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HERS, HEBERXMHEINER, EXLEERT, Simscape Electrical™ 35— & £ HI AR
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no dynamics
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OlFAgervs, SN B — oM model with gas dynamics
current curve i |

>pfuel H H,0 o=

e 2  —
N D> pair
- : | =
D qfuel o

o ma B> qair

Computational Time

Detailed first principles
model without
gas dynamics

v

Model Complexity and Details

11 B BB I 2R O DT

Simscape Electrical REEETFE—RIBEFRESAIHFERENEABIRE () , UK
BETFERREFSHIERHENSIHER (ED) » A, EEZEAENNEE, FTaEXRE
ZIFT BV AR,
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AAOFENT EUSYE, ERfEKAGE A T REEEMINE,

TBRILOEXEREERATIRIT. ANSHET. THISEMNSENIIEMAREER. EMRHR
UK ZRGM RIS MR,

ISpdg

VAR T RRIARL B R A

MEMEIY S . SRR BT B AEHRS

© 2022 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See mathworks.com/trademarks for a list of additional trademarks.
Other product or brand names may be trademarks or registered trademarks of their respective holders.

‘| MathWorks'



https://www.mathworks.com/discovery/fuel-cell-model.html
https://www.mathworks.com/videos/fuel-cell-integration-for-electrified-propulsion-1651589963368.html

