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gasnslutaanianislve d1uiunisinageaduwuusuEay (Laminar-Laminar flow) ag
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n37 3
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s MBI
PRI INGIAY oo

auunisluauuLinaiaen (Single-phase flow) azlAnduis@ndauiinuniu (C, ) A

¥ o e a1

NAUSAUALAYFALaLIETIUER (Re) LLmﬂmm?mwmmﬁ\‘if*ﬁfmmqmﬂm (&)[1]

C, = f(Re , SJ .(3.9)
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..(3.10)

3.1.1.2 ANUAUAATUDIAN NS 194 (Gravitational pressure drop)

UFuanTIRA N tintsasd]
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3.5 dasinennaludasmnegas lias AR T LA ngs 11N37 3.11
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3.1.1.3 AnwauanttiasanlEunauianlilanaljizen (Momentum

pressure drop)
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ARTINIT INATINUBILA A LATUDINAINN LFANN

Gew(Z) = G/(Z) + G,(2) .(3.17)
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dl o dl (2% dl My aas !
WasananAuaniilasantsuiuuianldlfmadizensanaindes

nadinldfetaawgaananEa A aNAIAINITD AWl AANN

L 2 2
-] [d_Pj iz =leulzpf2E)_, -x2) (3.18)
0 dz momentum a(Z )pg (1 - a(z ))pl 0
- |
Tl x A dnanuasilaung luf atlasidn

—

azlFdnmuAuanLNAL

— AP

momentum

..(3.19)
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_(d_Pj _ _(d_Pj _(d_Pj .(3.20)
dt total dt friction dt momentum
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Nk AnRk nk

Ea= ] ...(3.22)
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3.2.2 AnglWW1aniiiasanuaniadu (Activation losses)
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ot rasiaainaIaziudn lugaasuaasns W inan lsmduaAngd lninazanasasing
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ANNTUILUUN LR IWNAN A N0 U 1A seaNn9n 3.23

V,, = Aln(_ij ..(3.23)

e A Aa Tafel slope 2
i A ANNIIIALLRE2la i (mAem )
I Gl mm‘wmLL‘Lh&ﬂ?:LLMWﬁQﬂ%ﬂ’]%ZW% (Exchange current density,

mAcm?) ey

it

! ! v an=s : a I.IIJ . ! - ! v aaa
A1 A azildundndpiates inialadn (18] wazAn i, aziAnandnyizen

wnilliiialfetnesaifodnel, agiaiaghimae 107 =10° wenuls [16, 17]
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3.2.3 AnSWHIaALERIRINANATUNIU (Ohmic losses)
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3.2.4 @n ﬂﬂﬁﬁamﬁmmnmﬁ‘dﬂﬂiﬂuu'ﬂaé'\‘i (Concentration losses)
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3.2.5 ANNTUURILNNLUSE (Membrane water content)

Andlnilnasitiasannarusinuniuriradnsdlninanlaiinaiuin lanaiaun
v v 3 al L% o 6 o a 6 o 4‘ a a A oa/
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15U (Membrane water content, 4) TuMuneiednsdau899 U U INIANANIFAaA N

neadalnn

_ N(H,0)
- oMl .(3.27)
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3.2.6 ANt lUsnaunaLdsiisU (Protonic conductivity)
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303 T
Toe  x A8 AN191N T Re NTENLNNLLSY (Som )
T Af @;muqﬁmwﬁmfﬁ”ﬂl,waq ()

dl % o 1 o A ca :// ° < 4 !

WafieanisAruwaArAnglninanleidniudnduseansiudinany
ANUNIUTBUNLLTUUATAIAIINATUNIUIBIEIUY TN LB TEUNNILITU AINI9UN
TsmenzaaumiusuazifludndiunAuiLAIAMNA UNIUIBUNNILTUT AN IO UT 1Fann

AN 3.29



R, = by exp 1268(1—i) ...(3.29)
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4.2.5 NAAaN (Blower)
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4.2.7.2 Ni 9211

Ni 9211 fluginsnliansaniunaufamadiiunisdasns USB tag Ni

L4 a v o

9211 FutinfudeyaainwmeiluAmila iedelieyaguuniidinglisunsu Labview™
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aunsndudyaynnildl 4 deamne AruantFialiaes Ni 9211 Ae

Temperature range : -40 to 70 °C

e Number of input channels : 4
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e Measuring range : 0 — 2.5 barg
e Signal Output Ranges : 4 — 20 mA
e Operating voltage : 10 - 30 VDC

Eto 80 °C

Z
=

AN mm'@ﬁu@mﬂé@uﬁmmﬁﬁﬂLwaa

fqﬂﬂmﬁﬂ

o 1 Ao A ' k4 g " dl a dl o
ml,mmmmﬂ@ﬂ@wmLinmnmnLsﬁmmmh}mmumﬂmmum?l,ﬂ@ﬁw,mmmmmu

a@uummmmwmw
ARATIIRLMIANYaL

e Operating voltage : 11 =33 VDC

e Maximum pressure : 0.6 barg
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4.2.8.3 Electronic Load
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200W stack, 42 cells

Voltage, V

—1strun

—— 2ndrun

— 3rd run

——4thrun

====5thrun
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—Tthrun

—Ethrun

= Gthrun

= 10thrun

= 11strun

—— 13rdrun

=== 14thrun

Current, A
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7.0

317 5.3 na
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——4th run

====5th run
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= 7th run
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——— 14th run

Current, A
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AN9199 5.1 Aeatngzud I wazAa9 I Nrn st U ad I @aInasa1n e 200 SHANAM LA

Voltage (V) Current (A) Power (W)

Average Standard Average Standard

deviation deviation
24.5 5.81 0.17 142.38 4.23
25 5.76 0.17 143.94 4.21
26 5.63 0.16 146.26 4.03
28 5,08 0.20 142.32 5.72
30 4.31 0.34 129.28 10.24
32 S:05 of 0.20 97.70 6.45
34 .92 0.11 65.11 3.89
36 02 | 0.09 36.67 3.20
38 0f48 4 0.06 16.33 2.13
39 D25 0.04 9.73 1.50
40 0.18 fl 0.0% 512 1.04
41 006 i, = 001 2.13 0.60

5.2 nsuseznnuA Exchange current density (i,) wag Transfer coefficient (
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ANANT AN IR R TANAILUUNDLENANITD AL b IALIN191 AN
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EceII = ET,P - Z_;-In(l_l B iRohm (52)
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3 o

ANUUAINIIIAN i, Faedsnnasaaiionga (Method of least squares)

IpaaNNTaNNTAALAAI I AAIANNIN 5.3

Ecal = (ETPcaI_{_ﬂlnin - ﬂlnl - iRohmcal (53)
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AN5797 5.2 A1 (ET,P,ca, +Z—llni0), Z—; AT R ca flEannistszunndlag™a
nnAsanatiangn
N1SNARALT e, +E—Iri0 RT R om cal
T dk oF

(V) (V) (kQcm?’)
1 0.024
2 0.030
3 0.030
4 0.028
5 0.029
6 0.029
7 0.027
8 0.028
9 0.022
10 0.022
11 0.021
12 0.021
13 0.021
14 0.022
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F19799 5.3 A1 iy ey @ NlFainnistszanninedsindsaestiengn

NSNARRIH Exchange current density, i, Transfer coefficient, a
(mA/cmz)

1 0.00166 0.0258

2 0.00802 0.0202

3 0.00057 0.0270

4 0,00083 0.0259

5 000026 0.0284

6 < 0.00264 0.0232

7 0.00337 0.0232

8 | 10.00373 0.0222

9 4“2 40,00314 0.0218

10 5 (L 000383 0.0214

11 i_o.oo348 0.0213

12 " | ;}:9;60348 0.0214

13 iz 0,00267 0.0220

14 oy @9230 0.0224
Average 0.00286 .- 0.0233
Standard dex;ia_tion 0.0019 0.0025
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5.3.1 Frictional pressure drop
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Frictional Pressure drop (Pa)
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5.3.2 Momentum pressure drop
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5.4 N1FHAAMINNITLAALTAALIAS (Drying)
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Resistance of unit cell (Ohm)
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Resistance (Ohm)
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