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Abstract: The humidification measurement system designed in laboratory was used to
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measure relative humidity and

temperature of reaction gases passing through internal or external humidifier which was used in proton exchange
membrane fuel cell test station. The relative humidity of gases was stabilized after 10~20 minutes and thus credibility
of data could be assured. The effect of relative humidity on fuel cell performance could be analyzed by humidity
measurement system. Extreme caution was needed to avoid humidity sensor mal-function or failure which is probable
in experiment of high humidity condition near 100%. The amount of water carried by gas through humidifier was
increased along the flow rate of gas. However, the extent of increase was lowered at high gas flow rate. These phe-
nomena could be analyzed as residence time effect of gas in humidifier.
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Fig. 1. Humidity measurement system for external humidification.
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Fig. 2. Humidity measurement system for internal humidification.
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Fig. 3. Effect of humidification on performance T(H/cell/O,) = 90/
80/85°C, P(H/O,) = 1/1 atm.
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Fig. 5. Transient response of relative humidity (external humidi-
fication).

=

Z7E Figure 41 JERASITE. WR7kse] A4S AissE Fhol
E}]\ l:ﬂpj—7]— Oloj\our 207::0] 7:]_14—6‘]— oﬂ o}%pj_g_é Z\% Eul
2% 4 Si3ic

e et »J—-o‘%]: nﬂgqu]oﬂ F2 AEEHE 9ERTEiE &
TE 40C, S 1 IminjeE AGAI7)3L 7];q]<=_' zaa
FR3le] AE-S Fhet o A7t gisk Asre] WS
Figure 31 YERHITH <l7lsse] 75 1ooq.ro] A} o
/\H:H/\I: 7Lo] ;((4)3;]_5] 740 _,4_;1_-61_ 2~ O]ﬂq /\1?5]0 AG(B
a7 Aol FE=A AAUNE AL purgedlly] whiel
Figures @J’ 53]]}\1 B = ]:]]_94_ 71—0] =27 2~3 lﬁoﬂ}q
AEGE 7o) 2243] tﬂﬁ}o]—ﬁil?]— 2% W2l sl 9d A%
S F3e A9 % dzke] %7138 AT =98-S L]—E]—‘/HE]—
10~ 20’1[_‘75]"4' ] Y= 7 ]7\].4 /\H:HZ_‘:_]J]_ 0}763313;]‘% B _/,:
g)on ol olg3ta] 7] 71A] Flre] gEke FHalEk <=




3= 718)8ke]A], A 6 @, A 3&, 2003 215

100
80
9
2
E 60
E
=
=
]
Z 40t
L
[]
'3
—8— 50°C
20 —— 30°C
0 \ . . 1
-0 -5 0 5 10 15

Temperature difference (°C)

Fig. 6. Relative humidity profiles along temperature difference
between hygrometer vessel and external humidifier.
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