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Swash-plate characteristics

Working fluid ethanol
Pistons working 3
Bore 40 mm
Stroke 31 mm
Maximum expander speed 4500 rpm
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Ford Explorer
2 liter turbocharged gasoline engine

Outlet Cata Gas Power (kW)

350 1 1 1 1 1
Engine map gasoline engine

'Vehicle speed (km/h)
Engine speed (rpm)

Fuel power (kW)
Engine power output
(kw)

Inlet temperature of the
exhaust gas (°C)

Mass flow exhaust gas

(g/s)

Point Point
84km/h  114km/h
84 114 5
g
2000 2700
5
69.6 1191 F
22.2 38.5
526 646
24 41

1500 2000 2500 3000 3500 4000

Engine speed (rpm)

150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

4500 5000 5500
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Mean Engine Value Model (2 | gasoline engine)
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df?zi“ty_ ' * A vehicle model to reproduce the vehicle behavior has been
el aescription . . .

EDC mode“f,g coupled to an ORC system model with ethanol as working fluid.
onclusions In this model, the engine shaft is directly coupled to the

expander shaft to estimate the fuel consumption reduction
during the extra-urban part of the NEDC.

e The ORC system is more efficient on extra-urban conditions
(vehicle speeds higher than 50 km/h). At 120 km/h bsfc can be
reduced a 10% by using an ORC. On the other hand, on urban
driving conditions (speeds below 50km/h), these systems have
not enough power to start the cycle (to evaporate the ethanol).

e This model can be used in complex engine layouts to optimize
different strategies. In case of hybrid vehicles the ORC
mechanical power can be used to increase the engine shaft
torque or to recharge the batteries. The strategy to answer this
guestion could be optimized by using similar models.
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