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@ The introductoin of hot air
engine

1-1 The educational function of mod-

el hot air engine

Since Sinanthropus pekinensis, human be-
ings have made the civilization of "creation", in
order to make the human activities rich. It is the
thermomotor that has been most contributed to
us the human beings, in the civilization. When
it roughly classifies, there are natural energies
(sunlight, wind force, hydraulic power, heat of
the earth, etc.) and artificial energies (fire
power, atomic power, a fuel cell, solar cell, etc.)
as energy. The thermomotor is most used in
them. It is the technology of changing heat into
kinematical energy using gaseous expansion
and contraction. Thermomotors can roughly be
classified into internal combustion engines
(gasoline engine, diesel engine, etc.) and ex-
ternal combustion engines (steam engine, Stir-

ling engine, etc.)
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1-2 The invention of hot air engine

The scientific name of the Stirling engine
is the hot-air engine. "Stirling" is the name of
the pastor of Scotland who invented hot-air en-
gine. Completion of hot air engine needs the
technology of the "dream" which analog civili-
zation has. A child or an adult also becomes ten-
acious, and repeats a device, and those who
make this engine himself experience joy of the
production of a thing for him. I hope that those
people complete the engine of a dream. This
book is positioned as a primer for making hot air
engine. First, an easy operation principle is sho-
wn and some examples of the engine by manual
processing are introduced. Next, some drawings
for the work using a lathe are introduced. Final-

ly, the easy description of the analysis method is

Fig.1 #E{1%F -

12

B

( Robert Stirling )



1-3 BRI ARG S R RE

LA 7 £ B 1R B B AR 5L
R [ EA L TRER @ -

(DEAZERS R — TS MAS (2 - FffTm]
LATE /11 28 7 2000 B g FC AR 1o
it FTLVE PR R Rl G AR B T 6%
TR B RIRE S - MERTEHIRIEA I
EHi A HRS - (BEEE LA HERK
HIRR -

(2) R AU 22 58 5 | B T S5 A 6 A B BRI
B 7 A HIRR (R B - A5 [ZEn] R
FARIGRE ~ IRREN ~ BEsR B A B RESF
HHERETR -

QBRI FIERIZAZE 55 (Bl - R LIE
fTarat ~ SERCELEREE I K - 5L
— i T AR A SR Y b o B AT A
R REEFIFIMR AT LIRE A5
BB -

OIF R BEEER - BAZER5 [2IEE
e o R ECEBN BRI R B - T
HIINCRR Z= i B H B - A
BUEB MG ARSAR ] A b - HBERS
ROVRFELE EE R ZER - FHAIEL
2255 BRI IR R A > BESRHZ AT
A% (H— e LR G0 (1) 3R
# AREfFE) - NI BEEL/HR RS
RN SRR - S8 B R RE MR T
REE N BRERARER -

OV ENZER 5 | ZERI B FrT R RIBALS » (i

AR SR T R S|
AETT

also carried

1-3 The characteristics of the model

hot air engine

Model hot air engine has many features
that were excellent compared with other ther-
momotors.

(1)Since external combustion engine can be
visualized, this engine is suitable to ex-
planation of understanding that heat wor-
ks. Restrictions like the engine of practical
use or marketing are not received, but only
their pleasure and the educational effect
serve as the purpose.

(2)This engine helps to understand the tech-
nology that considers environment. All
heat sources, such as solar heat and hot
spring heat, heat of exhaust gas, and the
biomass, can be used for this engine.

(3)It can consider as the teaching materials
and the models corresponding to various
developmental stages. The various designs
corresponding to capability according to
the stage are possible. Material selection, a
design, an assembly, and all adjustments
can be performed personally. The power to
which a trial-and-error method is applied
farther than a commercial model kit and a
commercial plastic model can be suppor-
ted. The process that students themselves
create and devise appears.

(4)Hot air engine is also suitable for students

13
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of engineering. Even if it makes from the
same drawing, the characteristics differ. It
is because few processing errors influence
since the operation conditions are very se-
vere in a model class. Model hot air engine
does not move easily. Although it is easy
for appearance and there are few parts,
delicate adjustment is required in fact and
one dust stops engine. It is required that
many problems should be discovered per-
sonally and should be solved. This trains a
student's sensitivity.

(5)The model hot air engine made as a hobby
can also be brought close to practical use

engine gradually.
1-4 The future of the hot air engine

Hot air engine has thermal efficiency equal
to the Carnot cycle theoretically. In order to
realize it, many unsolved problems are left be-
hind. Rather, in order to solve these problems,
this engine exists.

(DBoiler loss: Technology in which the com-
bustion heat of fuel can be completely used
with engine

(2)Flow loss: Technology of abolishing the
loss accompanying movement of acting
fluid

(3)Leakage loss: Technology of moving a pis-
ton and an output axis so that operation gas
may not leak at all, and so that frictional re-

sistance may not arise.



