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Pempek Systems Pty. Ltd.

West Virginia Univ.

» Free Piston Hydrogen Engine
» HCCI (near 0 NOx , n; = 56 %0)
» Linear Alternator (96 %)

» 2010 Goal

| (Total Efficiency : 50 %, 20 $/kW) )

» Free Piston Engine for Hybrid
Vehicle (100 kw, DISI, 8 Cylinders,
2.82L)

» Integrated Design (Many space
saving features, enable it to fit easily
into the engine bay of existing
passenger vehicles)

» Prototype is complete an testing is in

progress
\_ /

REHTEA X3, RTT, - 8 =

> Free Piston Engine (2 Cycle, Sl)
with Linear Generator

» 10 KW for Series Hybrid Vehicle
Demonstration

\_ y

Figure 1. Geometric Layout of the Prototype Two-Stroke Cycle Linear Engine-Alternator Combination modeled in this work
(1. Cylinder, 2. Piston, 3. Connecting Rod, 4. Pulsed Solenoid Fuel Injector, 5. Intake Port, 8. Exhaust Port, 7. Motoring
Coil, 8. Linear Alternator, 8. Frame, 10. Spark Plug, 11. Throtde)
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FEV Engine Technology el
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» Evaluation of Different Hybrid Vehicle Configuration ' I
» Development of Numerical Simulation Model
» Effects of piston mass, electromagnetic strength,
exhaust valve timing, combustion timing etc.
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» Free Piston Engine-Generator (50 kW for Series Hybrid)
» Development of Simulation model (using Matlab)
» Development of Control Logic

. J

INNAS B.V.
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» Free Piston Pump (Single Piston type, CRDI, 17 kW, ni =50 %
Dry Weight : 90 kg)

> Free Piston Generator (Started in 2002, Supported by the EU)
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Helsinki University of Technology TUT (Hibi Lab.)
a . o 3 . . .
> Free Piston Hydraulic Engine > Free Piston Engine-Pump (1980)
» Stroke : 112 ~ 114 mm » Thermal Efficiency : 40%

» Cycle Frequency : 1700 /min (rpm)
» CRDI (1350 bar)

» Weight : 120 kg

\> Power : 13 ~ 18 kW
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Fig.16 Improvement of Thermal Efficiency

Prospect
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ni=47.3%

ni=31.7%

Reverse
Pt Uni-flo
2006 Uni-Flow
ni=4.17 % _
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Power system

29 5kW
‘% Bore X Stroke 77.7mm X 85(75)mm
,/0/0// Displacement 403cc(355.6)
Compression ratio 9.76(8.73):1
Intake valve Open TBD
Intake valve Exhaust Port Open BTDC 75mm
Moving mass 8.6kg
Spar W2t A
sSgg 338 AEM BY 2H 23
AJ| &4 Reverse Uni-Flow type
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] Path lines

Intake Pressure, etc.
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(a) BDC
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U Induced by intake port m m

(b) TDC
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Reverse uni—flow
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Item Specification
Power 4.6[kW]
v v Pole/Phase 2 pole/3phase
Stroke 85[mm]
Frequency 30[Hz]
Efficiency 91.1%
Max. Ve 300 [Vpeakl
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Generator Coil Connections
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Optimization of Air Intake,
Fuel Injection, Spark Ignition,
Exhaust, Position, etc.
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System Down sizing
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Boost
Piston

Drive
Piston

Failsafe
Spring

BOBINA DE
FECHAMENTO

ARMADURA
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MOLA

(a) Solendide linear

(b) Solendide angular
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" Valvula
Caracteristicas: # Otimizagao da mistura
¥ 20% de redugao no consumo ¥ Cada valvula opera de forma independente

¥ 20% de redugao nas emissoes
¥ 20% no aumento de torque
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ENGINETECH

1 kw S5kW
Fuel CNG Hydrogen
Scavenging Loop Reverse Uni-flow
Stage ' 2" stage Cg?ilxliiggn g;iiillfitzizg
Stroke ~37~31 a6 = ok
Ignition ]I?]Tr:ri BTDC 5mm | BTDC 29 mm | BTDC 1mm
Frequency 13 Hz 17.5 Hz 11.8 Hz 19.8 Hz
Fuel amount 0.15 g/sec | 0.152 g/sec 0.06 g/sec 0.27 g/sec
Electronic Power | ~220 W ~2.37 kW ~1.3 kW 4.7 kW
Efficiency Ni=417 % | Nni=2184% | ni=317% |ni=473%
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