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Abstract: In this study, characterization and performance of membrane humidifier using membrane distillation was eval-
uated for moisture of fuel gas in the PEMFC. The data were expressed dew point. The best results show 51.19°C at 60°C
of water temperature, 54.22°C at 900 mL/min and 60.03°C at 100 strands. The mass transfer modelling of membrane hu-
midifier were able to predict humidification of fuel gases for operating PEMFC. When the membrane humidifier was ap-
plied to the 100 W stack, it showed stable voltage and power. The volume of membrane humidifier was small however,
showed better performance than bubble humidifier.
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wpel Ao S(microfiltration; MF)%}, -8} o] #(ultra-
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Fig. 3. Schematic diagram of (a) bubble humidifier and
(b) membrane humidifier.
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: diffusive tortuosity of membrane pores
: total pressure

: water diffusion coefficient

A 5
o

3.1. ZIEEX(Humidifier) ®I=

Fig. 3@ (b)oll 7127153 A 9} & 715AAE )
wated YERAUT (2) 9589 N ZI50E B9 Y
F&Fe BFI] Y3 FHE 2HL F Y= #E
AT g 71937 Y8 gddd sgo) B
ol i, 7H&71e st 7] EEAF7) (distributor) 7}

qEH, A 20 A A 435 2010

Fdd - o) 8¢

(b

Fig. 4. SEM photographs of the hollow fiber membrane,
(a) surface and (b) cross section.

A, FEHE HIIAE AL 7| 2FHE 24T
A AL stainless steelo] 3L 2L 8 cm, E°]= 10 ¢cm
o2 AZstgrt. ,

B4 T 7HE7e iR A%E 2 £ Qe ofa
g AAE AHEst9e A 3 cm, 29| 5 cm, 10 cm,
20 cmE AT ZEdgd AAZR Fae
0.4 pm, FAT 120 pm9 454 FFALL REJ
Hol 4& TR L 3 dZAE o] 83t EH(potting)
AT Fig. 4a), () AHSS FFARY F9s ¢
He SEMOE UERAYT.

3.2. 7|E7H5719 M4

7NZNFZAAE WEI1A B ey 28 HE

tibol] met Aso] Hgdt Az e FFA



IEA Mo A ARAAE water-to-gas B 7H5719 F

Table 1. Operating Condition of 100 W PEMFC
Operating Condition

MEA Gore 25 cm® x 10 ea
H; flow rate 1~3 Ipm
Air flow rate 3~7 Ipm
Stack Temp. 60°C
Humidifier Temp. 20~60°C
Current 10 A
Voltage drop 055 v/ 1 MEA
T AEo R FUHM FFAY AR Eol YA,
AxF 3719 &9 sge vgggos 33dg. &
ARM e 71Z4E719) FAE A FAAE
A 7HE718 38 wIAlY f4 2 7k ‘H-‘?—

H3UIA Y
£ 300~3,000 mL/min, 7}&7) 5_‘; 30~ 6o°c7f}?<1

27 WA AT,

3.3. 2 7H57] MeAd

% 7kE71E SHste Uoe WA e 259 A
SEE F45) st $S5A(testo 625, testoiit,
Germany)E AH-&-3tATH B7HE7ld FYHE 7]
Ae % ZFA(mass flow controller; MFC)E 53}

2RSS wF FFAT 2o AYAL B9 &
S8 #A%7) st 25EE ASHUT BZs

o)t B BAAL o sgle Aol e
Wrol B 2ust WA f4e WsATIEA
AUSEE 2ARAT T k7] Be B9 2o
mE Qe 4N A8 A0 B 249

30~60°C, 7149 f4E 300~3,000 mL/min7hA
gAY FAFEE ST JieEY duge
FH37] Hote] dew pointE FAbste] AuE ehy
ATH15].
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Fig. 5. Schematic diagram and photograph of PEMFC station.
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Fig. 6. Dew point at various the water temperature and the
flow rate in bubble humidifier; (a) water temperature (flow
rate = 300 mL/min, air) and (b) air flow rate (water tem-
perature = 60°C)
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Fig. 7. Dew point at various the length and the number of
hollow fiber membrane in membrane humidifier (flow rate;
1,000 mL/min, air); (a} membrane length and (b) number
of membrane.
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Fig. 8. Comparison with dew point of bubble and mem-
brane humidifier at various temperature.
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Fig. 9. Dew point at various temperature and Air flow rate
for membrane humidifier.

Table 2. Compare with Water Flux of Theoretical and
Experimental Data Using Membrane Humidifier

Water flux (kg/m’h)

Temperature (°C) - -
Theoretical data  Experimental data

40 0.269 0.148
50 0.350 0.226
60 0.411 0.366

Ag A & 5 AU

a2 #% 1,000~3,000 mL/ming] A4 2% ¥E9)
ol A dew pointe 0.4~2.0°C Fsded 214, 44
HAGA f&o] 716t S o SAF ol FdME #
Fol 718l E dew points IA FVIEHA ¥EoE
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AAl Aoz BAggc
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£ AL 33 Aol 0269, 0.148 kgm*ho 2
7ke] zo]E Holn oyt 60°CAAE 0411, 0.366
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ojF3 ANE ngoz AUAHue) FAH A/NE

Auel, A 20 @ A 4 5, 2010
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Fig. 10. Theoretical curve for MF membrane flux at vari-
ous pore size.
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Fig. 11. Performance of 100 W PEMFC (Flow rate : Auto
flow, Cell temp max. : 65°C); Voltage curve using mem-
brane or bubble humidifier (Current : 10 A).
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Fig. 12. Stack performance of PEMFC for membrane hu-
midifier at long-term (100 W, Flow rate : Auto flow, Cell
temp max. : 65°C, Current : 15 A).
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