38 3 1417424 2016 3
Chinese Journal of Engineering Vol.38 No.3: 417424 March 2016
DOI: 10.13374/j. issn2095—9389.2016.03.017; http: //journals. ustb. edu. cn

12) X 1) 1) 1)
1) 610031 2) 510060
X E-mail: kama_gree68@ 163. com
/
/
TMI11. 4

Start-up strategy of proton exchange membrane fuel cells
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ABSTRACT To shorten the residence time of the H, /0, interface and restrict the start-up voltage of the stack during the start-up
process of a proton exchange membrane fuel cell ( PEMFC) the effect differences of direct start-up hydrogen purging time and auxil—
iary load current on the performance of PEMFC were studied by experiment. A fuel system start-up control strategy was proposed which
combines hydrogen—purging the anode with starting the auxiliary load current. Experimental results prove that the start-up control strat—
egy limits the start-up voltage of the fuel cell shortens the residence time of the H, /0O, interface during the start-up process of the
stack and is conducive to improve the single-battery voltage balance. So it is a kind of effective PEMFC start-up control strategy.
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Fig.2 Voltage and current curves of the PEMFC after direct start-up
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Table 1 Voltage of the stack under different start-up conditions
v
200 ms 500 ms 1s 2s
1
23.58 26,49 26.77  26.96 27.13 28
10 A 16.71 19.18 20. 17 20.58  20.59
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Table 2  Difference and standard deviation of single battery voltage under different start-up conditions

/mV
40 0.0128
200 ms 59 0.0117
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Table 3  Difference and standard deviation of single battery voltage for
; 100 (10 A ) different hydrogen purging time
/mV
200 ms 59 0.0117
3 500 ms 48 0. 0089
10s
I's ) Is 12 0.0038
2s 24 0. 0063
7 200 ms
200 ms 185 0. 0293
500 ms 57 0. 0092
10 mV . 2s 100s (10 A )
ls 19 0. 0033
4
2s 43 0.0071
Is 4 mV i
4 N
Table 4 Difference mean and standard deviation of single battery voltage after anode exhaust for different hydrogen purging time
/mV IV
200 ms 22 0. 0038 0.727
500 ms 8 0.0017 0.737
1 (10A )
s 8 0.0019 0.743
2s 11 0.0019 0. 748
200 ms 13 0. 0026 0.729
500 ms 10 0.0019 0.737
2 (10A )
s 8 0.0019 0.743
2s 8 0. 0022 0. 747
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Fig.8 Single battery voltage and hydrogen pressure curves of the PEMFC at different load currents: (a) 5A; (b) 10A; (c) 15A;

25A
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Table 5 Difference mean value and standard deviation of single battery

voltage at different load currents

/A /mV 1A%
5 6 0.755 0.0016
10 10 0.741 0. 0023
15 6 0.731 0.0016
20 10 0.715 0. 0025
25 17 0.671 0. 0042
3s ls 2
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