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Large scale simulation of PEFC with multi-scale structure
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Polymer electrolyte fuel cells (PEFCs) are clean power sources due to it"s
harmless emission. To make commercially competitive the PEFC, the maximum current density has to be
increased. Because the water blocks the diffusion of the oxygen, it is necessary to optimize the
water transport in the cell. The simulation is useful approach to clarify optimal cell structure.
However, the computational load for the water transport simulation of PEFC is high, and there are
some difficulties to investigate the water transport in the PEFC. In this study, the algorithm
which reduced the computational load and improved the numerical stability was added to the lattice
Boltzmann method (LBM), and I achieved the water transport simulation in the PEFC.
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ikl @ ~DERR AR T 5D, FDd, 5% PEFC %% &k X¥ 25 7= X EMAEE % i
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K1 BOEEDOFIE, KTKNE, LENRADL A LAT v

EEHOBEBOERE (m/s) BROBOEE (m/s) |BRKOEXALRT v 7 (s)
HMEETIL 3.02x10° 6.11x 107 4.0x10®
FBE SO ETIL(2004) 3.02x10° 1.44 4.0%10°

i, WAME, BEMICHETETERRKOX A LAT v T ER
T BFE LI T LV TILBOBE ONME, KKRMEE HITK
ZEELTWD Z ERbND. BEMICHAETE XA A
AT T DI KMEIEAR— AT LA 4.0X109% T D DIk
LT, BARLEZET LTIL4.0X108 THY, 10 fFRE VWX
ALAT v FIZBWTHEEMICHETE TR, fEE2HN
10 {5 = #{t. T %. Balanced force algorithm D3I L ¥ g
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(Ca=pulo) Ca=3x103 CKREZMAIHETZ. 22 TX¥ 7V —8 Ca ITKHES & BHE IO
ZHRLTEBY, w TR, wldKOEE, o 1ZEmIEN %27, GDL OB 110°L L,
MPL O#fifIE 140°& L7z, F7o, TAWRBOEEL 80°& L. AMEHTIZIX Intel Xeon Gold
6248 (2.50GHz) % JH\> OpenMP % JHWNT 16 A L v RCIUHIEE AT 7=, fRHTHESR %K 4 12
R, MPL 7 7 v 7 InBIRA L2 AKITE 0 L s 7 o Z M2k Sy (0.8ms). Lo
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I$E T % 2 L 72 < GDL 76 H AP A~FERE SN B0ms). X @RI VA 777 40
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TRV IET Z &R oho T DU T RIZBHE O AT EBIER OFER L RIS L TR Y, 247
HENRRENTWD Z ERNbND. EIFICELERRITN S B TH Y, 4RI e G HE AN
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AT N ATRE & 2o 7.
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I & Helox TOELEOELE L5 LT, HARKSS GDL TORERET (v aR) z2#
ETED. X 6 ITHEREZTRT. ZIERKBEZH NS Z & TV v 2ADNE ERN Y BN EERES
ERNCY 7 FLTEY, ZAERKEZ WD Z L TRIERAIC T AR O fill g ~Ee 3 A E
XN ENbrD. ZOBERZHEGNCT A0, R LETT LV E AW CKESEENT 21T -
7o, FEREXK 7TIORT. 22T, ZHERKOMBEIL X R CT 2 HWTHEE Lz, ZEX0iiE
IEXK 4 LR EARIZ A7, 0.5mls & L. ZILVERK A V=KD GDL NAKEEIL A
hL— MEBOGA EIFIER—ThH o7z, E-ZEXRDTERPEVT- D, ZFHETBENICE WK
DR LTEBY, SRIOMIT CIIZAEREZ WD Z & TREEDUFEIIHR TE o1
ZFLUE B CIEEE R IL GDL i O£ HE ) bt g~ A T& 5 —FHT, A hL— Ml TIxY
TN GDL EZHDOY- 1 EFESTEY, BBBEOHMAZHNTNS, ZAERKEIC X DKEREDO KX
RUGENR L2722 Ens, BMMREOUEIL GDL ~OBEMGEENRRKE < 2ol Z
EDRERTHHAREMEDRH 5.
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