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Trial Construction and Analysis of Rubber Heat Engines
based on Entropy Elasticity

by

Mutsuhisa FURUKAWA™®, Mitsuru EGASHIRA™, Tetsuro AKAGI™* ™,
Kenjiro MOTOYAMA ™™ **  Kyoko HIRAOKA™, and Tetsuo YOKOYAMA™*

This study is about rubber heat engines which have rubbery solid as the "Working fluid”. The rubber
heat engines of three types were built and were studied on rotating behavior (relation between the number
of revolutions and the number of rubber sporks; effect of heat source; relation between the number of re-
volutions and torque, power, and work; thermal efficiency). The rubber heat engines built are a) one
which holds the crank fixed and rotates the rim, b) one which holds the rim fixed and rotates the crank,
¢) one which has vertical wheels rotated by eccentricity. - The conclusions of this study are as follows; a)
the potential use of rubbers as the "Working fluid” was confirmed. b) Sunlight is possible as heat source
for rubber heat engines. c¢) Since small temperature differnces are available for heat engines, the engines

can use low-grade and waste heat as the heat source.
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Fig.1 Comparison of idealized isothermal heat engine

cycles for a gas and rubber?.
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Fig.2 Rubber heat engine (RHE — [lI) which holds

the crank fixed and rotates the rim.

Fig.3 The scheme of working principle on RHE— [II .
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Fig.5 Twin type rubber heat engine (RHE — IV)
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Table 1 Effect of the distance from mainshaft to subshaft on revolution of RHE— II
distance A max A min numberof Tmax? 7
(mm) revolutions (rpm) (N)
25 4.51 3.74 2.10 0.093 0.017
35 4.66 3D 1.85 0.105 0.013
45 4.82 3.42 1.54 0.178 0.009
55 4.98 3.27 0.64 e
a) Tmax : Maximum torque
b) 7 : Thermal effeciency
Table 2 Effect of heat source on the revolution of RHE— II *
Heat Source number of AT number of
rubber strands (°C) revolutions (rpm)
600W heater 66 32..0 1.80
vapor 68 10.0 0.60
sunlight 70 3.4 0.09
* Amax=4.51, Amin=3.74
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Fig.7 Relation of torque, work, and power with the
number of revolutions on RHE— IV .
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Fig.8 Rubber heat engine (RHE — VI) which holds

the rim fixed and rotates the crank.

Fig.9 The scheme of working principle on RHE— V] .
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Fig.11 The scheme of working principle on rubber

heat engine (RHE — [ ) which has a vertical

wheel rotated by eccentricity.
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