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This invention relates to a direct contact pressure com-
bustion heat exchamper particularly adapted for use in
heatifig large quartities of scale-forming watet, sea water,
of similar ligiild, to temperatires well above 212° F.

A5 discussed in edpending application Serial Niimber
280,083, filed Aptil 2, 1952, tiany industeial processes
tequite large voluies of hedted water and frequently the
temperature must bé well over 212° F.  As an example,
watef' over 250° F. is needed in the Frasch process of
sillphu’ mining. If the water has scale-forming or cor-
To8ive propeities, the scale or precipitate will tend to
deposit on heat tranisfer surfaces in the conventional in-
difect heater which will reduce éfficiency and will give
othér undesirabls effects. If acid is introduced for the
puipose of inhibiting scalé formation, the water may be-
commie quite corrosive so that such is ot practicable.

One of the main objects of the present invention is to
provide an iniproved ditect contact préssure combustion
heatei niit especially adapted for heating of large quan-
tities of séa, saling, or similar type water or liquid.

A further object of the invéntion is to provide heat
exchiangé apparatus in which sea or similar water can be
heited efficiénily and without undesivable effects to a
températiire above that causing deposition of scale in the
convenitional indirect heat éxcharger.

The pressure einployed in the direct contact pressure
combtistion heatet is chiosen so as to bé sufficiently high
to maintain a paitial pressure of steam equivalent to the
teinperature of the water to be furnished at the outlet of
ithe heater fof process plirposes. When water is heated
at atmospheric piressure in a direct contact heater, it can-
not be heatéd to more than about 190° F., because each
volume of gas leaving carries with it sufficient water vapor
to limit the maximum water temiperature to approximately
190° F. by evaporation. When thé term “water” is tised
herein, it includes other liquids where appropriate.

In one aspéct of the invention, the heat exchanger can
comprise a préssure tight casing having a combustion
chamber, heat transfer zone of zohes, and a liquid reser-
Voir at the bottornt thereof from which the heated water
can be drawn. v

The combustion chafiber i3 arranged so that part of
the water may be transformed into vapor theréin or closely
adjaceiit thereto, the vapor passing upwatdly with the
flue gasés through a first heat transfer 2one wherein part
of the down-coming water may be transfotimed into vapor.
The gases and water vapor cartied therewith then pass up-
wardly through a second heat transfer zone where the
water vapor gives up its latent heat to the incoming water.
If desired, water also can be introduced in the form of
spray ihto the combustion chamber, the water rapidly te-
dicing the flame teifiperature and being transformed into
vapor which passes upwardly with the gasés. It can be
seen that heat transfer to the raw watér may take place
in two steps or zones. Preferably, the burner is artanged
80 that radiant heat from its flame may be absorbed by
witer in the water reservoir.

In a further form of the invention, combustion can be
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arranged to take place below thie water level of the water
reservoir, such coinbustion being known as “submerged
conibustior.,” In this instance, heat is transferred by
direct corntact of the flue gases bubbling through the water
being heated. The formed water vapor as it passes up-
wardly thereafter through the heat transfer zones or
packed tower portion of the pressure vessel will release
heat to the down-coming liquid. In another aspect of
stibriierged combustion, the combustion zone can be in a
combustion vessel separate from a packed tower vessel,
thé gases and water vapor being fed to the second pressure
or packed tower Vvessel having two Zones wherein heat
transfer takes place as in the upper packed tower portion
of the previcusly described arrangement. In such an in-
stance, the main precipitation of scale-forming substances
will take place in the combustion vessel.

These and other objects, advantages, and features of
the invention will becomte apparent from the following
deseription and drawings which. are merely ekxemplary.

In the drawing:

Fig. 1, i$ 4 séctional elevation view of one form of the
invention. )

Fig. 2, is a sectional elevation of another form of the
invention.

The direct comtact pressure combustion heater of the
present invention is particularly useful in process water
hieating systemis stich ds disclosed in copending applica-
tions Serial Number 280,083, filed April 2, 1952, by Clif-
ford M. Cockrell and Serial Number 284,673, filed April
26, 1952, by Vas Hubert Brogdon.

As previoiisly mefitioned, the pressure can be chosen so
43 to be sufficiently high to maintain a partial pressure of
steam equivalent to the temperature of the process water
desired.

Merely by way of example, if the heated water for
process putrposes is to be furnished at 300° F., then the
pressure should be approximately 100 potnds per square
inch absolute (p. s.i.a.). Temperatures above and below
300° F. are contemplated, such as 250° to 350°, but the
invention is not limited thereto. Shell 10 can be suit-
ably constructeéd of mistal of sufficient thickness to with-
stafid the pressute at which it is to be operated. The
raw or natural water to6 be heated can be fed to water dis-
tributing means 11 in any snitable manner, the water dis-
tributing means serving to disteibute the water over the
entire ¢ross sectional area of the heater. Drift eliminator
24 may be used to prevent water being carried out of
the upper part of the heater.

The water to be heated passes downwardly through
heat transfer zone 12, preferably, if not necessarily, hav-
ing packing thetéin which may be composed of conven-
tional rings, slats, coke, or other suitable material. Next,
the water to be heated passes into the lower heat transfer
zone 13, which preferably has high temperature resistant

5 packing with open gas passages therein. These zones

feed not be separate but may instead be a continuous
section of packing,

Combustion chamber 14 has a downwardly directed
burner means 15 having a lining with radiating suifaces
154, to which burner air and fuel under pressure are fed.
The burner and the lining are arranged so that the most
intense part of the heat of the flame and of the resulting
combustion gases and of the radiant energy therefrom are
directed toward the surface of the water 17 where ab-
sorption of intense heat takes place.

In the lower part of the packing, gas temperature, which
may be in the range of 2300° to 3008° F., will be reduced
quickly and at the same time, some of the water will be
converted into water vapor, thereby converting sensible
heat in the gas to latent heat in the vapor. Preferably,
but not ne¢essarily, a water spray nozzle 18 may spray
water into combustion chamber 14,



