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Abstract

In this paper, a test system for high-temperature proton exchange membrane fuel cells (HT-PEMFCs)
was constructed by integrating a heating system onto an existing proton exchange membrane fuel
cell test bench. The design scheme of the heating device and key technical indicators such as heating
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rate and temperature control accuracy are described in detail. Using this system, tests were carried
out on the heating rate, temperature control accuracy and output performance of HT-PEMFC in the
temperature range of 150°C~200°C under the operating conditions of 1 bar pressure and hydro-
gen/air flow rates of 0.2/0.5 slpm. The experimental results show that the integrated heating sys-
tem can rapidly and stably raise the cell temperature to the set value; the power density of HT-
PEMFC first increases and then decreases with rising temperature, reaching the maximum at 180°C.
This study provides a stable and reliable test bench for the performance evaluation of HT-PEMFC.
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Ji T A e R R R (PEMFC)PE i R0 s R e e B, SR RH. =) 2% B L s )a 30
REPE, CCNERERCIE 734 2R AU A% OB AR T ) o o, IR 728 3 i kel Ha ity (L T-PEMFC)
PL 20°C~80°C IS AT IS . PRl 5 B35, TR A, il 55t & s p A2 Z B[ 1]. %A1, LT-
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Gt [FRIRHRER A SR RN B) J1 08, HKPERRGE S, SHPUKEESE g, ™E
W2 T HEEER SR . SR TSy RN AT RE2] [3].
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2 120°C~200°C, % ORBIERZE 4% PBI 5 MRy 32 Ak . #HELT LT-PEMFC, HT-PEMFC £t =
Kz [4]-[6]; XEEEARMLFAE HT-PEMFC KN fE R LT-PEMFC B FH YR s S8 T7 1), (R &R
eI ARATY TG SR A AL L I 3 ST M 3% ) SR AR K

YA HT-PEMFC Ml R4 2 K BE HIL T &, A & i AR EA L, T T el 2 S s
THE BN B BTAT AR R AR . A5 s AT A% O Rk, AR FELE i R IR R g al -, w0t
BERLT MBS . %3 E R A PID & Sl B 1 i e ms, SO A B s ik T 5355 0 . R HAE
MR ZEERITEL2°C LA, 9 2 il OBk i it I P A MR 2K

NIGAEMR R GRS vE Sk, AFFFCIEEL 150°C~200°CAE i D IRIE X (6], R HE
P BRI o D3 P 25 A HE A [RIIELRE T AR A il 26 L DO 20 %5 B A < Jd il R 4, Be% 15 2 HT-PEMFC
75 H AR X R (1 BE IR, A HT-PEMFC 45 #4811 K R G058 PR it Se 6 $idis S . AW 7S #8221 HT-
PEMFC MR &%8, BEAREE T IRANCE &, OB in#vie B sl 1 sk B il T, A HT-PEMFC (1)
MR T AE TSI & .
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AW 73T JEAG T R b T &, B ERININ RS, BT —EiEH T HT-PEMFC
BIS2BG AT 6 o %R G E B H R 138 SRR b T 5 AR . HT-PEMFC L riith . hnskif
BT (U 1 TR« A5 AR BRI i L O S s B R, W SEE 100°C~200°C i Lt N HT-PEMFC
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Figure 1. System diagram of HT-PEMFC test bench
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Table 1. Equipment used in the experiment
= 1. TR EREPEFERNEE
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JZ 4 PtCuNi/C AL 7ER 257N 0.8 mg/em? F1 0.76 mg/em?) . XU AR % FH 22 TH ot A se ok, 25
R FH SR A % B 2B, B MR AR 3 SN R (T 77 5.5 N'm), #fifR 100°C~200°C =il B 1% 31,
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Figure 2. Picture of the HT-PEMFC test platform (a) and single cell (b)
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Table 2. HT-PEMFC test conditions and parameters
% 2. HT-PEMFC iR TR S8

T 73 BH A7 B (HL2) BRI B (Ar) NS
1 1 bar 0.2 slpm 0.5 slpm 150°C~200°C
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Figure 3. Heating rate profiles of the single cell (a) and gas line (b)
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Figure 4. Thermal images of the single cell surface at different set temperatures.
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Figure 5. Polarization curves and power density plots of the single cell at different temperatures
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