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ABSTRACT

An ejector is a machine utilized for mixing fluid, maintaining a vacuum, and transporting fluid. The
Ejector enhances system efficiency, are easily operated, have a mechnically simple structure, and do not
require a power supply. Because of these advantages, the ejector has been applied to a variety of industrial
fields such as refrigerators, power plants and oil plants. In this work, an ejector was used to safely recycle
anode tail gas in a 5 kW Molten Carbonate Fuel Cell system at KEPRI(Korea Electric Power Research
Institute). In this system, the ejector is placed at mixing point between the anode tail gas and the cathode
tail gas or the fresh air. Commercial ejectors are not designed for the actual operating conditions for our
fuel cell system. A new ejector was therefore designed for use beyond conventional operating limits. In
this study, the entrainment ratio is measured according to the diametrical ratio of nozzle to throat in the
designed ejector. This helps to define important criteria of ejectors for MCFC recycling.
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. length [mm]

: density [kg/m?]

. efficiency of ejector

. the diametrical ratio of nozzle to throat
: the ratio of diameter to length in throat
. specific heat ratio

. velocity [m/s]

- area [m?]

Nomenclature

Er : entrainment ratio(-&<1H])
: mass flux [g/s]

: mach number
. diameter [mm]
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Subscripts
p : primary (motive)
s . secondary (suction)
n : nozzle
t : throat
2

: nozzle throat in Fig. 2
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Fig. 1 Schematic of MCFC system
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Table 1 Ejector design conditions

Primary flow
total pressure [bar] 11
static pressure [bar](initially assumed) 0.93
total temperature [K] 289
flow rate [Ipm] 277
Secondary flow
total pressure [bar] 1.01
static pressure [bar](initially assumed) 1
total temperature [K] 290
flow rate [Ipm] 152
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Fig. 3 Schematic of the ejector apparatus
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Table 2 Ejector dimension

Nozzle Throat
Dn Dt/Lt A
4 15/60
5 20/80 4
6 25/100
7 20/0 0
8 20/160 8
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Fig. 6 Motive flow vs. entrainment ratio for Dt15/Lt60 throat

Dt20/Lt80
2 . . .
......... Dn4
- Dn5
2 15/, - Dné
o ——Dn7
[1'd A
= | = n8
g 1 1
c 5. - s it
g [ o
w o5k ‘\__F_q/_.,ﬁ—-ﬂ“ﬂ J
e S— will s

0 20 40 60 80 100 120
Motive Flow[g/s]

Fig. 7 Motive flow vs. entrainment ratio for Dt20/Lt80 throat
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Fig. 8 Motive flow vs. entrainment ratio for Dt20/Lt80 throat
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Fig. 9 Motive flow vs. entrainment ratio for Dt20/Lt0 throat
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Fig. 10 Motive flow vs. entrainment ratio for Dt20/Lt160 throat
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