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A Second-Order Adiabatic Analysis Method of Stirling Engines
Based on the Approximate Analytical Solution
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Abstraet

To predict performances of Stirling Engines, a second-order analysis method has been devel-
oped. The present method which is based on the approximate analytical solution to the Ideal
Adiabatic Model includes major loss mechanisms due to finite heat transfer and flow friction.
Comparison of calculated results with the previously reported study for a specific engine shows
reasonable agreements and a possibility of being used for basic designs. Also, predicted perfor-
mances with repect to engine speeds are consistent with experimental data in trend. To improve
the prediction capability of this method, it is needed that not only additional losses should be
taken into account, but also fundamental characteristics of oscillating flow and heat transfer
should be better understood.
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Fig. 1 Schematic diagram of GPU-3 Stirling Engine

ot 2749 HEzAel diste Table 104 wlm
SHgich o714, ZIAHEEL AA S BYA45Y
ggolAnt A5 HAY Aelotes FRY FEI)F,
827, w3 Gl g o gexs F 4
A QA 7] wlFol] B dAFelAE vlma4ad
ToF AStEE AdA(0.85)% Her HFsg
AAAAE oy Agatsete 4=a zfolrt gl
ou A ede] gerdE Az o) 2 g
€A FF7F £49E 28EH viay $& 44
5 Rolv, 3AAAAAE F2T w A€
712 Ael 835 AL 5d ez IAxsd,
g, 2 Q79 22 2384yl MARWEISSY
AS, dEES AYA e Ad YAz 9ot
249 T3 9% FLdEs0 gl o]EHA
A AAe 2E sS4 (FE £4A)F 2IND FE
7] Wl Eol] Yl ez d&H (53 8o AS
= AgAL ad, S 9F AA4E e
27 g AHerc ke B
@3 =, MARWEISSo| A= €48 Aobaby sty

~—

Table 1 Comparison of calculated performances with previous work® for GPU-3 Stirling Engine

Case | Operating Conditions Parameters Measured | MARWEISS | 3rd Order Present
Helium Brake Power[W] 1853 1437 3975 2835
1 14.26MPa, 1530rpm Heat Input[W] 7154 5468 12458 5759
1023.9K, 310K Thermal Eff. 25.9 26.3 31.9 37.4
Helium Brake Power[W] 1400 1192 4609 3157
2 |2.82MPa, 3000rpm Heat Input[W] 7693 6515 13613 9482
1026.7K, 310K Thermal Eff. 18.2 18.3 33.9 33.3
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Fig. 2 Variation of mass flow rate at midposition of
each component during a cycle
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ing a cycle
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