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IC Engines Micro-turbines Stirling engine | Proton Exchange Membrane FC
Fuel Fossil fuel Fossil fuel Various fuel Various fuel

Power output (kW) 5~5,000 30~200 1~200 1~250

Efficiency (%) 25~45 20~30 7~38 30~40
Operating temperature (° C) 121 90~ 1100 90

Current cost ( $/kW) 440 ~ 830 700~ 1,110 2,000 ~ 36,000 5000 ~ 30,000

Noise High Low X
Exhaust gas High Low X
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Stirling Engine Linear Alternator

Dynamic | l | Electromagnetic

DP PP.
Vibration Vibration  pPower
e Generation Power
2 Convertin;
PN &
G Gas
C lubrication
Expansion
Space
Heating
& Cooling
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Heater
Space(Vs)

Expansion
Space(Vz)

Regenerator
Space(¥y)

Compression
Cooler Space(V,)

Space(¥y)
PP mass(m,)

DP Inertia
rod(4,) force

4' Equation of motion for stirling engine 17

M iy =(P—Pu[1—( £:

[ Governing Equation |

A=Ay

= )4, — kd.x,; ar Cd"-'d ay Cp"-p

Stiffness  Pressure drop

Pressure force
force force

PP suffness(k,) = (Ap_Ar)xp Ve
P Mpxp=(P‘Pﬂn‘T] WAy =4 ) =kpx, =Kl
Damping (c,) Tnertia Stiffness Al
DP force Pressure force force force
Sufiness(k,)

[ Equation of motion for PP. |

—l Circuit equation [or liear alternator l—

K. -, Ly 0F
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vollage voltage Capacilance voltage
voltage
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side force 2 Physical !
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e i
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