The Japan Soci ety of Mechanical Engineers

952

HA R SO (B #R)
64 #% 619 5 (1998-3)

#W3 No.96-0725

EREERY —) 2T T2 OVERERIT*
(FEH A DREHRR A RURH DI RIZTRE)

FH Etx" & & B —*

Performance Analysis for Low-Temperature-Difference Stirling Engine
(Effect of Gas Flow Losses on Indicated Power)

Fujio TODA and Shoichi IWAMOTO

In this paper, new expressions are sought which will allow the rapid and accurate calculation of
pressure variation, flow velocities, flow friction losses in crank-driven Stirling engine. The compres-
sion and expansion spaces of the Stirling engine are assumed to be isothermal and their volumes are
assumed to vary sinusoidally. New expressions are deduced for the amplitude and phase of these
variations. Using the expressions so deduced, these formula are derived for frictional losses inside
the three heat exchangers (heater, regenerator and cooler), taking into account the variation in mass
flow rate, fluid resistance, gas flow and shaft torque over the cycle. By comparing these expressions
with the results of calculations using the quasi-steady flow model, it was found that confirmed

coincide roughly with the low-temperature-difference Stirling engine.
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Fig.1 Analysis model for engine performance
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Table 1 Calculated conditions
Piston Power Piston Displacer Piston
Bore X Stroke m 0.1X0.08 0.33X0.04
Stroke Volume m® 628X 10" 3346 X 10"
Dead Volume Ratio | X Xu Xr Xk Xed
0.1 0.1 0.1 0.1 0.1
Temperature T Hot Side Tu Cool Side Tc
C 100 20
Phase Angle
90
A O  deg
Pressure P kPa| Mean Pressure Pm | Buffer pressure Po
1013 1013
Engine Speed rpm 100
Working Gas Air
Heat Exchanger Heater Regenerators Cooler
Flow Area Fam® [292X10" | 233x10% | 41x10*
Pipe Length [/ m | 1.38X10” 7.0% 107
Pipe Diameter dm | 436X 107 3.0x 10"
Sheet Number n 30
Length /r m 0.328 %107
Viscous FrictionP H 0.3065 X 10° X T™4
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Fig.3 Pressure drop inside a heat exchangers
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