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The hose reel station is installed on the heli-deck of ship or
offshore plant to release extinguishing foam mixed with
water and extinguishing liquid. In-line eductor is the main
part of hose reel foam station, which mixes water and
extinguishing liquid. The over-mixing of liquid can lead to
additional environmental pollution after release and can
cause problems such as reducing the discharging distance
of the mixed solution. Therefore, proper mixing ratio of
water and extinguishing liquid is very important for
effective fire extinguishing and secondary pollution
prevention. The In-line eductor is installed in the hose reel
station to mix water and extinguishing liquid and deliver it
to the hose. In this paper, the design factors of the In-line
eductor are reviewed to identify the factors influencing
the mixing ratio of water and extinguishing liquid to obtain
a better design by computational analysis.
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Fig. 1. Example for operating of fire extinguisher
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Fig. 3. In-line eductor basic design
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(a) Geometric model

(b) Fluid model for eductor

Fig. 4. Analysis model of Eductor
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Table 1. Analysis model

BHA o e
Model 1 712 84

Model 2 =20/ 16mm &4
Model 3 LEAC I EA
Model 4 = W 4mm EA
Model 5 L LA 2mm 2%
Model 6 Q2|O|A LHAE 3mm 4
Model 7 Q2|TA LHA 3mm 2
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(a) Model 2 (b) Model 3

(c) Model 4 (d) Model 5
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Fig. 5. Analysis model of eductor
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Table 2. Analysis conditions
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QI 8.3 kg/s (500 Ipm)
=7 5 bar
50101 1atm
H= o Shear Stress Transport
Fluid Water
Buoyancy Non Buoyant
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Table 3. Analysis results (mass flow rate)

S ma AL R =L ()
[ka/sec] [ka/sec]

Model 1 8.30 9.1 0.81 8.89
Model 2 8.30 9.10 0.80 8.79
Model 3 8.30 9.13 0.83 9.09
Model 4 8.30 10.06 1.76 17.50
Model 5 8.30 8.66 0.36 4.16
Model 6 8.30 8.78 0.48 5.47
Model 7 8.30 9.67 1.37 14.17

Table 4. Analysis results (pressure)

s e %HE ;t.a*‘ﬁ(a) %?E é%;ﬁ(b) %*ﬂﬂ[iBra(g—b)
Model 1 10.54 5.00 0.99 5.54
Model 2 10.73 5.00 0.99 5.73
Model 3 10.65 5.00 0.97 5.65
Model 4 37.69 5.00 0.88 32.69
Model 5 7.79 5.00 1.01 2.79
Model 6 9.96 5.00 1.00 4.96
Model 7 10.72 5.00 0.94 5.72
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Fig. 7. Pressure distribution for Model 1(XY plane, m/s)

Fig. 8. Stream line for Model 1 (velocity, m/s)
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