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An Experimental Study of the Variable Sonic/Supersonic Ejector Systems
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Abstract

A new method to improve the efficiency of a hydrogen fuel cell system was introduced by using variable
sonic/supersonic ejectors. To obtain the variable area ratio of the nozzle throat to ejector throat which controls
the mass flow rate of the suction flow, the ejectors used a movable cylinder inserted into a conventional
ejector-diffuser system. Experiments were carried out to understand the flow characteristics inside the
variable ejector system. The secondary mass flow rates of subsonic and supersonic ejectors were examined by
varying the operating pressure ratio and area ratio. The results showed that the variable sonic/supersonic
ejectors could control the recirculation ratio by changing the throat area ratio, and also showed that the
recirculation ratio increased for the variable sonic ejector and decreased for the variable supersonic ejector, as

the throat area ratio increases.
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(b) Variable supersonic ejector

Fig. 1 Schematics of variable sonic/supersonic ejector

Table 1 Variable sonic/supersonic ejector geometric

parameters

Variable sonic ejector Variable supersonic ejector

v |4 |4 L |w |40 |4 |L
(mm’) | (mm’) | (mm) (mm’) | (mm’) | (mem)

11.88 | 27.77 | 3299 | -2.7 | 16.80 [ 19.63 | 329.8 4
12.68 | 26.00 | 329.9 -8.7 17.56 | 19.63 | 344.7 14
13.78 | 23.94 | 3299 | -14.7 | 1836 | 19.63 | 360.4 24
1573 | 2097 | 3299 | -20.7 | 1890 | 19.63 | 371.0 34
18.83 | 17.52 | 3299 | -26.7 | 19.24 | 19.63 | 377.7 44
2593 | 1272 | 3299 | -32.7 | 19.36 | 19.63 | 380.0 54
46.88 | 7.04 3299 | -38.7
66.69 | 4.95 3299 | -40.7
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