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Abstract,
measurement are analyzed. The state of the art in intra-stack

Requirement and difficulties of intra-stack

temperature and humidity measurement is presented.
Methodologies in temperature(field) measurement are micro-
thermocouple ( array ), resistive temperature detector
(array), infrared image, fiber-bragg gratings and phosphor
thermometry; while chromatography, tunable laser absorption
spectrum, micro-electronic humidity sensor and fiber-bragg
gratings are applied in humidity measurement. Comparison of
the measurement technologies shows that micro sensors have
good spatial and signal resolution with low cost, while optic
fiber bragg gratings benefits in chemical inertness, immunity
to electromagnetic interference and multiplexing capability,
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which has the most brilliant future.
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Fig.1 Intra-fuel cell stack temperature and humidity

(unit; mm)
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Fig.2 Correlation among humidity units: dew point,

volume mass, relative humidity

W 2 Bz, R v A IR BE VS B Y,
R (R RO IR BB TR, BEA R T2 1R ST AT L5 7K
ARAETREN TARE MR UE A2 TAENE
TINEDR 5 AE R BE 25 5 2R IR RGO P T (B4R
T R, AR A R BN IR R — I .

2 RERREFHNETZ

F TR R vt P 3 RUBE RS, U R X B
R B AR AT e, AT B G AR TR L
BRI, £ 2RI THTIFR.
2.1 WMBPRBME () NEE

P (2B T 58 UL 3T (seeback) BT, 52 MEJE
RSHBANRIERS. &5 A B R A TR
L i P AR 55 P S B S T B AR B R E’ﬁ?&‘}%
TR Mench S5 RS , M1 B LB B



578 H B K% %A RBER

ERRE

BERAEWI - 25 pm R 18], TR 55 32 B i f0
TSN B I B4 P 8 T IR . Jiao SEU ZE R ST R
FL Y ¥4 Bt AR A i T R AT IR U &
Wilkinson 24 5R F T 2B A 1 20 8 ol (B B 501, of
BN IRIRE AT T W&, AT 17 A
L AP, — 7 T R AR R 4 AR 400 R B AR A, H S5
GER DR, BT AR AR 55 , B R G B
A 9 FREIER TAE. JFEBAR KM Leback
SRA T BAEME EERERIIN T NAET 16 4
e iRes, (B A JE 10 mm B SRR , 75 48 3k
B SAY HUZ 0. 7 mm, G1E 3a iR,

Herrera ZFP R UK L BB A BR, B8 &
TIERER 5, L% B B Mk (sensing electrode) ; 7§
AR MBS F AR R B A B TR JUZ A
A3 2 22 18] (P& 3b) , 7] FH Fi 3 2% B 43 YU A, B
PR T B B FIE R B R B S R R R, 7
R L 25 BT, AP0 3R0 J2 0 T8 B A B AR S AR Ak B
VBB GHE B AR 0k v i TAEIR B BA 1R K
ZRDon] Mg T K2 Pei 202 1R AR
P 2R AT R IR BE A B, 3 & B R 3 FHR S R 2
ISR Lee 25150 MIFFH T f 2D 20 iy A 04T 5
LA ST T 7 T) B IR AR AR, 7 AN R B Ay
FIEBAE R W SR/ SR Y 82 (GDL) Z 8], GDL
Hr, GDL/ HLff 5 =2 1), el A I o % B AR R R/ R
#&y#)2 (GDL) Z [8] .GDL ', GDL/ B fi# ik 2 7],
FERAS TAESMF R BB AL E R B .

& femas R

6.50

TARAR

a b
B3 HEEAESIHE (LA mm)

Fig.3 Schematic of thermalcouple in fuel cell(unit: mm)
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Fig.4 Schematic of thin film thermistor
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Fig.5 Schematic of the in-situ FBG temperature sensor
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Fig.6 Schematic of phosphor thermometry
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1% 1% (chromatography) J2 R FI 7B £ R I
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5 Ritobrata R FiBZIE 3% 38 ) Ol 3 47 W& 8 O v
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/NGBS R, AR RS I B A R R 2 R R
/BB AEA RNR I B 44T 7 A i BH B
AR, SLHI & H . B RS S B A B SR8
R, e SRR R KRS WG BB SR,

Hinds 250 4% 5 7 B 18 & 4% B #% (Silicon
bandgap sensor) Il ARG YNEF GRS HGE—
R (BB A R A B 3 PR R AR, 73 51 R
£1.2 CHI 1. 8% ; /N IR H5 7 B IR o 28
ARSI GRS BN B E N ERE %
RHE—NRER B, FERT 14 bit JUEEHEHEO R
B, SR 5 TR WUAR AR 5 I T8 A8 A Hb T, SEER T IR
FE B J R 7 # ) Bs E Coe

BB TR Lee EPIHR T LITHTRFR
o FEARRL R vt I B A0 B W 1 R IR VR A R
2% A RE REN SR EN AR 2R, FIL A

A3 F AR K 5 A R B A A R N Y B B
) EL A RYIR IR B A% B s RT3 5128 180 pum X 180
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1oy e i R A5 B 4 OHRL, B
BEAMEREE LB & —1N SRR .
4.2 RAGRIELHREENS

HAMER AR EDTR#E TR, i B S
T, #R LB T F R B 15 B8 B 475 AN (L an ik, O
gERELTULZAFSHEZHRER
(Multiplexing) , 18 ¢ 5 52 3L B4 51 I & A iz 72 )
B0 F DA 2 A7 B I &, AR 9% H R E AR
6, 23 A LA (D BBOE IS TE. F1) A 5L 2 Rpak bRt
Yo BRI )R AR o T 3 o MR S P AR 1
B HURAE A 3R T 5 38 2o W) B W) S ok X R A
BFR A ISR SUR S BRIR BRI & B 895 (2) i
Wik (evanescent wave). TE I I 5 382 FI) FH 4F
BRAPRLCLLANAE HLAA B0 TEA R0 BE 3455 7F R 3 3
BRI AL BT S 2R 1 e A K B R BOG R AR L SR
HWr R k8 E; (3) T ¥ i (interferometric
sensors). 7E W £F — ¥ ¥k b B B A4 KB (n E AL K
TiO) , AR LR ZIRE LSRR E, 5
FEEXMGE=ETE ARBET . AREKKIES
RPN FEHR , A B AORIR, IR BRI & B 5 (DO 1
hrkg Mk (FBG). 1 Bk a2 S af i i —Fh
BAH2EEEH , BB R SR B K B 0%, B X HR M
BEASEHEM. HFRENENLAIFFRE R
FARE X FPAA BRI Y Ky 2 Ja R AERNAS , AR R
P, SBOhO R FEK E A ER  E
B RS ES RSN E. B iRE, —FFa
Rl iR 2 W FBG, BF 13 'C~60 CHEE N,
10 % ~90 6 F 2 1) 5 3 B, YR P I SRR B 3 2
JE st

B2 R K22 Peter Wild {8201 , i shHb
FIFHARBLE R B FBG LML SR BEMN
W&, ZEFl—4 b, FeH R A FREN &N ER
FBG KAMIE , g R 2R B (— M 4R
3%}, Pyralin) , HIVE T B AR EREMEREHE
FBG, S2 8L 1 IR BE AR BE A9 [R 25 0 &, S 4F WA 3
A 7 st

FBG J5 i Al LA —#ROGEF R & 24N S
T8 BEFR BE , 52 e B A2 RO T30 5 5 5
FE MR IR BURMELT , HBBFE— ok 4 FSCE &
{555 F (Multiplexing) , Bk 852 B G TE.



HKHTE % PR T ACHMRIRL R b P IR IR B B O Sk R 581

RBRMREEBG s 2l o)
KR EFBG

@125 uml
C
/

7T BRERERHNERN FBGRESREFZE
Fig.7 Schematic of temp-humidity FBG sensors and its
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Tab.1 Comparison of temperature and humidity measurement technology
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