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Fig.1  Working principle of PEMFC
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Fig.2 Composition and related devices of
hydrogen circulation system
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Fig.3 Schematic diagram of fuel cell ejector
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Fig.4 Variation curve of working fluid
mass flow and inlet pressure
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Fig.5 Pressure cloud diagram of
symmetrical section of ejector
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Fig.6 Velocity cloud diagram of
symmetrical section of ejector
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curves at the ejector axis

32 HMEELSN
TR A S HON T IR 1A B E R0,

M A AR SRR . PAS T R B P 4
b, H T CFD AR — 2B 58 AN [ g 00 51 35
FEPE R e LA
3.2.1 GISPmAARA D EHZ
S AR A HE S py 43 5IEL 2.57% 107 Pa,
2.77%10° Pa,2.97x10° Pa 3 F .o #E 47407, A1
HAZ d, FRFRER 6 2% 0, 5T 3 11tk
D5 B DARAEAN 6] 00 S 45 SR 003538 Ve, 0 JL 4 R L
8,
0.180
0.179
ﬁ 0.178}
% 0.177 +

0.176

0.175
8

10 12 14 16 18
d,/mm
(a) p,=2.75%10" Pa

10 12 14 16 18
d,/mm
(b) p,=2.77x10° Pa

8 0 12 14 16 18
d,/mm
(¢) p=2.97x10" Pa

8 SISRHMESISRENOERELHL

Fig.8 Variation curve of ejection coefficient
with ejection fluid inlet diameter
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with working fluid inlet diameter
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Table 4 Comparison of injection effect
before and after optimization
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Ejection characteristics of hydrogen cycle system for vehicular fuel cell
ZHAO Haihe, CHEN Zeyu, QIN Chengfu, GUO Xiaobing

(School of Mechanical Engineering and Automation, Northeastern University , Shenyang 110819, China)

Abstract : Fuel cell electric vehicles are an important development direction of new energy vehicles. As the core energy unit of

the vehicle,fuel cell performance directly affects the economy, power and reliability of the vehicle. The ejector is an important

functional element in the hydrogen circulation system of the fuel cell. Firstly,the ejector is designed and modeled based on the

Sokolov design method. Then the flow field analysis of the ejector fluid is carried out. Finally,based on the analysis results, the

key influencing factors of ejection performance are explored. The results show that under different pressure conditions, the

ejection coefficient and the working fluid inlet diameter show a parabolic trend, and the ejection coefficient is positively

correlated with the ejection fluid inlet diameter. The ejection coefficient first increases and then decreases with the increase of

the mixed fluid outlet diameter. Based on the above-mentioned influence rules, the ejection coefficient is optimized, and the

hydrogen return performance of the ejector is increased by 13.55% , which further improves the hydrogen utilization rate of the

fuel cell,and further improves the ejector structure optimization and ejection characteristics research.

Keywords : new energy vehicles;fuel cell ;hydrogen supply system;cycle characteristics ; ejector ; computational fluid dynamics
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