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&) Heatexchanging system for exhaust gas of heat engine.

@ A heat exchanging system for exhaust gas of heat engine
wherein heat recovery is carried out by way of a mixture which
is obtained by adding liquid phase water to compressed air or
gas inciuding air as the main part thereof which is used as
combustion supporting gas, working medium gas, or the like,
or gaseous fuel, if it is required, in case such gaseous fuel is
used as fuel, or by contacting the former with the latter, said
heat exchanging system being characterized in that said mix-
ture comprises compressed gas mixture or compressed air
mixture, or mixture of liquid phase water and the gas mixture
or the air mixture which is obtained by compressing air, gas in-
cluding air as the main part thereof or gaseous fuel in the
presence of liquid phase water.
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HEAT EXCHANGING SYSTEM FOR EXHAUST
GAS OF HEAT ENGINE

The present invention relates to an improvement of a
novel method of heat recovery or novel heat exchanging system
for exhaust gas of a heat engine wherein heat recovery is
carried out by way of mixture which is obtained by adding
liquid phase water to compressed air or gas including air as
the main part thereof which is used as combustion supporting
gas or working medium gas or the like, or gaseous fuel, if
it is required, in case that such gaseous fuel is used as
fuel, or by contacting the former with the latter, which is
disclosed by Japanese Patent Serial No. 78808/80. et al.

More particularly, the present invention relates to a novel
heat exchanging system including the above-mentioned constitu-
tion characterized in that heat recovery is carried out by
way of a compressed mixture which comprises gas mixture,
compressed alir mixture or mixture of liquid phase water and
the gas mixture or air mixture and is obtained by compressing
the air, gas including ai*¥ as the main part thereof or

the gaseous fuel in the presence of liquid phase water.

In the heat exchanging system wherein heat recovery
is carried out by way of mixture which is obtained by adding
liquid phase water to compressed air or compressed gas includ--
ing air as the main part thereof which is used as combustion
supporting gas or working medium or the like, or gaseous fuel,
if it is required, in case that such'gaseous fuel is used
as fuel (this is referred to hereafter as "a water injection
cycle"), heat recovery is conducted by way of the mixture

in which transformation of water from liquid phase to gas
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phase is performed under ekistence of air or gas including

air as the main part thereof or under co-existence of air and
compressed gaseous fuel, if it is required, in case such gaseous
fuel is used as fuel. This results in great improvement in
effectiveness of heat recovery, decrease in the amount of com-
pressed gas to be required, and high temperature of the work
producing cycle, which in turn brings great improvement in
thermal efficiency and output ratio with various advantages.

Meanwhile, the increase of humidity of compressed
gas or compressed air of the water injection cycle is generally
performed by contacting liquid phase water from which heat
recovery is conducted, if it is required, with intermediate
compressed gas or intermediate compressed gaseous fuel, or
with finally compressed gas or gaseous fuel discharged from
the multi-step gas compressor each step of which is connected
in series.

However, this method includes one big disadvantage in
that it needs a great amount of work for compression due to
the separate actuation for compression and increase of .
humidity, individually.

The object of the present invention is to provide a
novel and improved heat exchanging system without the above-
mentioned conventional disadvantages.

A further object of the present invention is to provide
a novel and improved heat exchanging system having high
thermal efficiency.

' The present invention accomplishes the above-mentioned
objects by using a heat exchanging systeﬁ for exhaust gas
of heat engine wherein heat recovery is carried outrby way
of a mixture which is obtained by adding liquid phase water
to compressed air or gas including air as the main part thereof
which is used as combustion gas, working medium gas, or the .
like, or gaseous fuel, if it is required, in case such
gaseous fuel is used as fuel, or by contacting the former
with the latter, said heat exchanging system being characterized
in that said mixture comprises a compressed gas mixture or
compressed air mixture, or a mixture of liquid phase water
and the gas mixture or the air mixture which is obtained by
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compressing air, gas including air as the main part thereof
or gaseous fuel in the presence of liquid phase water.

Briefly, the present invention is performed by intro-
ducing water into the compressor so as not torobstruct the
compressing operation. There are several methods for
accomplishing the above. In one method compression is carried
out while injecting water into absorption gas of the compressor
or intermediate discharged gas at each intermediate-step of
compressor, if it is required. In another method, in a
constant delivery compressor, water or a sealing composition
including water as the main part thereof, is used as sealing
medium instead of sealing oil,-water lost through vaporiza-
tion ‘being replaced by a corresponding amount of water. In
another method absorption gas including mist is compressed.

In the mixture of the compressed air/steam or the
compressed gaseous fuel/steam, or further the mixture of
liquid phase water and the mixture of the compressed gés/steam
or the mixture of compressed gaseous fuel/steam which is |
obtained by the present method, the so-called PV-value is
smaller than that of the conventional system wherein compression
and increase of humidity are carried out indiwvidually while
the temperature after compression falls due to vaporization
of water and the number of moles of compressed gas is increased;'
This results in decrease in compression work and fall of
discharged gas temperature after compression.

Thus, the compressed mixture which is obtained by the
present method is available for the heat exchanging system
advantageously and it brings a great improvement in thermal’
efficiency. _ h '

As described above, the heat exchanging system in
accordance with the present invention is significantly
superior from the viewpoint of the decrease of compressing
work and the improvement in effectiveness of heat recovery
and brings about a big improvement in the heat efficiency

of the heat engine.
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CLAIMS

1. A heat exchanging system for recovering heat from
the eéhaust_gas of a heat engine wherein heat recover& is
carried out using as heat exchange medium a mixture comprising a
gas and vaporised water characterised in that said mixture is
obtained by compressing said gas in the presence of liquid phase
water. i '

2. - ) A heat exchangiﬁg system for exhaust gas of heat

engine wherein heat recovery is carried out using as heat exchanee

.medium a mixture which is obtained by adding liquid phase water

to compressed air or gas including air as the main part thereof
which is used as combﬁstion supporting gas, working medium gas,

or the like, or gaseous fuel, if it is required, in case such
gaseous fuel is used as fuel, or by contacting the former with

the latter, said heat exchanging system being characterized in
that said mixture comprises compressed gas mixture or compressed
air mixture, or mixture of liquid phase water and the gas mixture
or the air mixture which is obtained by compressing air, gas
including ‘air as the main part thereof or gaseous fuel in the
presence of liquid phase water.

3. A heat exchanging system for exhaust gas of heat
engine wherein heat recovery is carried out using as heat exchange
medium a mixture which is obtained by adding liquid phase water to
compressed air or gas including air as the main part thereof which
is used as combustion supporting gas, working medium gas, or the
like, or gaseous fuel, if it is required, in case such gaseous
fuel is used as fuel, or by contacting the former with the

latter, said heat exchanging system being characterized in that
said mixture comprises (1) a compressed gas mixture, (2) a
compressed air mixture, (3) a mixture of liquid phase water and said
gas mixture or (4) a mixture of liquid phase water and said air
mixture, and said mixture is obtained‘by compressing air, gas
including air as the main part thereof or gaseous fuel in the

presence of liquid phase water.
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