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The present invention relates to a process for
the utilisation of the heat lost by Internal com-
bustion engines. Object of the invention Iz
equally a device allowing the realisation of sald
process.

The invention alms at the rational utillsation
of the heat abandoned by internal combustion
engines as well in the circulating water as in the
discharging gases by employing sald heat for
actloning a turbine Installation fed by the va-
pours of a fluid with a high molecular weight and
pecullar thermodynamic characteristics.

A form of realisation of the Invention is illus-
trated In the accompanying drawing in which the
only figure schematically shows an installation
where the heat is utilised for actloning a turbine.

With reference to the drawing the internal
combustion engine | is cooled by circulating dis-
tilled water conveyed to the usual cool water
Jackets 2.

The water possesses at the admission a tem-
perature generally higher than 50° C, for instance
65° ¢, but the temperature may also descend
below sald Umit. The circulation of the water is
actively produced by a pump 4. At the outlet
the water is introduced, through a laminating
valve 3 Into a further heater 8 while the discharge
gases of the motor are conveyed to a chamber §
of the same heater and heated through the smoke
tubes T where they also heat the warm water
admitted from the jackets into the same boiler
8. At the outlet of the boiler 8 the water may
have a temperature below 100° C.

As well within the jackets 2 as in the boller §
the water 1s kept under a pressure higher than
the one of ebollition. From the boiler § the
water after separating the heat transmitted by
the jackets as well as by the discharge gases,
flows into a receptacle 10, where it is stationary
for a certain time though in contihuous active
circulation; from sald receptacle the water flow-
ing through a gas expeller 13 passes to a pre-
heater i4. From this pre-heater 14 by means of
a circulating pump 4 the water {s sent back to
the jackets 2 of the motor. In the receptacle 10,
constituting the evaporator of the fluid with a
high molecular welght, the water yvlelds a part
of the heat absorbed by the motor to evaporate
the welghty fluid. This fluid is Injected within
the warm water minutely fractioned and since
it has been selected among those not mixable
with water, a specles of emulsion Is formed with
water. In the receptacle 10, then the welghty
fluld evaporates within warm water and in con-
sideration of the pressure of the saturated va-
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pours of the fluid, the partial pressure of the
water steam In the receptacle |8 may be regarded
as neglectable with respect to the pressure of
the fluid. The vapours of the fluld produced by
the generator 10 operate through the tubing 156
a steam turbine 16 which drags an alternator or
another aperating machine (7 or the same driv-
Ing shaft of the internal combustion engine. The
steam discharged by the turbine through the
tube 18 is admitted into a condenser 19 fed by
refrigerating spring water, sea water or the like
which is admitted for instance et 15° C and dis-
charged at 20° C. From the condenser (9 the
fluld condensed crosses the coil pipe 22 of the
pre-heater 14 and is sent back agaln minutely
fractioned into the boller 10 by the pump 23.

The warm water of the evaporator 18, belng
cooled after ylelding heat to the fluid evaporat-
ing therein, passes, as mentioned, into the gas
expeller 13, where it 1s brought under a pressure
lower then the one reigning In the chamber 10
and consequently loses a part of the gases the
same water had dissolved. These gnses are di-
rectly conveyed Into the condenser 18, The water
after the expulsion of the gases acquires again
at the expense of the kinetic energy a part of
the original pressure after flowlng through the
pre-heater 14, the pump 4 restores the origina
pressure and is sent hack Into the jackets 2.
Nevertheless in the jackets 2 as well as in the
boller 6 and in the evaporator 10 there relgns
an only pressure that 1s the one of the welghty
fluid much higher than the partial pressure of
the water.

The characteristic feature of the system de-
scribed is the following.

The heat carrled away from the cool water
jackets of the internal combustion engine as wel
a8 the one carrled away through walls by the
outlet gases of the motor are collected by an only
circulating water current. This heat collected
serves to directly evaporate, within the water and
in a convenient receptacle 6 a fluld capable of
driving a pure action turbine. This fluld selected
among those not mixable with water has a high
molecular welght according to the principle that
a saturated vapour when adiabatically expanding
between two temperatures acquires discharge
speeds inversely proportional to the square root
¢f the molecular weight and consequently ac-
duires speeds remarkably lower than the speed
of steam between the same end temperatures
allowing the use of an actlon turbine with one
wheel and a simple crown of blades in the condi-
tions of the highest efficiency that 1s with a
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peripheric speed about the half of the discharge
speed of the vapour.

Among the different fluids the butane or iso-
butane are chosen having the characteristic ther-
modynamic propriety t0 possess in the entropy-
temperature diagram the upper limit curve in the
range of temperature comprised between 10° C
and 100° C with entropy increasing with the tem-
perature, consequently possessing the character-
jstic that in an adiabatic expansion starting from
8 saturated and dry vapour or with a high trita-
tlon there is obtained after the expansion an
overheated or dry vapcur, all the Inconveniences
owing to the humidity of the steam in a turbine
being removed. Finally, this fluld, selected by
way of example, possesses at the temperature ap-
proaching the one of the cold source a pressure
of saturated vapour a little higher than the at-
mospheric pressure so that an easy tightness of
the members Is allowed as to prevent returns of
air Into the fluid. As a clearing example the
butane has been considered presenting between
the end temperatures of 90 and 15° C the thermo-
dynamic proprieties above mentloned. The
molecular weight of this fluld 18 58, the one of
water being 18. The discharge speed in an only
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adiabatic expanston between the temperatures
mentloned is about 400 metres the second, the
one of water steam being 1000, easlly allowing the
use of one-wheeled action turbine with a simple
crown of hlades and peripheric speed allowable
of only 200 metres the second while in the same
case with water steam peripheric speeds would
be necessary of about 500 metres the second not
allowable according to the present state of tech-
nology. The pressure of the butane at 15° C is
about 0,8 Kg/cm? higher than the atmospheric
pressure while for water steam the absolute pres-
sure is about 0,02 absolute atmosphere. At the
end of the expanslon the vapours of butane also
starting from saturated and damp vapour, but
at a high tritation, are in overheated conditions
while for the water steam the titration would be
rather lower.

The present invention has been illustrated and
described In a preferred form of realisation, but
it 18 understood that constructive changes may
be practically introduced therein without sur-
passing the limits of protection of the present
industrial patent.

LUIGI D’AMELIO.



