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This invention relates to heating systems capable of
providing hot saline and other watérs in larges volume
for process purposes but at the same time requlrmg a
lesser quantxty of fresh or purer water for boilers, service
or other purposes. Examples of such heating systems

and processes are described in the copending applications ¢

of Bernard A. Axelrad and Vas Hubert Brogdon filed
September 1, 1951, Serial Number 244,854, now aban-

doned, and Serial No. 253,306, filed October 26, 1951.

In such applications, it is proposed to heat salt water
and other water containing scale-forming solids to tem-
p‘erat'urés above the mormal boiling point in pressurized
direct heatérs employing flame or combustion gases and
prqppsed to heat such water to intermediate temperatures
in dirsct heaters operated substantlally at atmospheric
pressures followed by heating in indirect tube exchangers
‘unider pressure in which steam is employed as the heat-
ing medium. In these and similar processes, some fresher
water of non-scaling water is generally required for boiler
feéd and service purposes as for operating pumps, air-
compréssors and other equipment. In such processes the
salt or other water containing the scale-forming solids
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is utilized as process water for the reason that fresh or =

noin-corrosive water is not available at all or is not eco-
némically obtainable. Under such conditions, purer water
also may not be available for the stated auxiliary purposes.

An object of the present invention is to provide boiler
feedwater, fresh service water and other like water where
natural fresh water suitable for such purposes is not avail-
able, in connection with operations wherein large volumes
of saline or scale-forming process water are to be heated
to températures at an elévation 01d1nar11y causing scale
‘déposition when the water comies in contact with metal
surfaces, as in ordinary steam boiler tubes

Anbother object is to provide a process for securing such
,boxler feed and other fresh water at high thermal effi-
ciency. Another object is to reduce the cost of operatmg
steam boilers in copjunction with processes employing
large quaitities of hot process water. A further object
is to avoid the high cost of the usual evaporation processes
which heretofore would have been considered necessary
in such operation. ’

Yet another objéct.is to provide water suitable for boiler
feed and service purposes from a raw water supply which
is scale-forming, corrosive or brackish in character by
procedures which substantially overcomie the problems
which scale formation causes.

Broadly considered the invention -may be déscribed. as
relating to heatmg systems in which large quantities of
hot process water comalmng dissolved  scale-forming
solids are produced and lsssér quantities of water for
boiler, service or other purposes are needed, and as in-
volving (1) the filowing of impure or scale-forming water
into and through a direct gas contact heating zone, (2)
the introduction of hot combustion gases into said heat-
ing zone and ‘into dlrect contact with the water t0 be
heated whereby the water becomes heated and the gases
take up moisture, and (3) the flowing of the moisture-
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laden gases so produced while still hot from said heating
zone and into a heat exchanger zone in indirect contact
with thé cool impure water flowing to thé direct heating
gzone wherein the moisture of the gases separates as con-
densate. Through such procedure the scale-forming water
flowing from the direct heating zone becomes heated and
a condensate of fresher water freed of the scale-Torming
solids flows from the direct heat exchanger zone.

The preferred specific features of the present invention
may be readily uhderstood from the embodiment of the
invention illustrated in the accompanying schematic flow
sheet drawing,

Saline watér or other raw water containing scale-form-
ing solids dissolved therein after being collected by a
stitable systém of pumps and screens and settled in a
resetvoir for the removal of heavy silt is pumped through
an iiilet pipe 10 into a screen box 11 into the top of a
direct contact heater or tower as shown. This heater is
pieferably provided with superimposed spaced layers of
contact material 12, 13 and 14 composed of ceramic
tings, coke or other conventional surface extending sub-
stan¢és. 'The water sprayed into the top of the tower
is first heated by waste flue gases introduced into the
tower thr‘()ugh pipe 15 and is then raised to a highei' tem-

into the tower from the chamber 16. These gases
are preferably produced from exactly proportioned
air and fuel to pr0v1de carbon dioxide ‘gases devoid of
free oxygen or éxcess air components. The heated water
descends to the bottom of the tower wherein a seitling
peol is formed and fiom which any algae and Othér
colloidal matter present settles out below the cone 17.
The indirect contact heater is operated substantially at
atmospheric pressure and the saline water is ‘heated
thefein to a te‘mperamre above 140° and preferably of
from 150° to 195° F

The thus heated water leaving the tower at a point
above the bottom flows out through the conduit 18 to the
pressure raising pump 19 and thence to the indirect heat
exchanger 21. In transit, an addition of a scale-lnhlbltmg
agent may be introduced into the line 18 at any suitable
point as through the inlet conduit 22 with the assistance
of pump 23. The hot water flows from the heat exchanger
21 through the outlet conduit 24 to the ‘process or opera-
tion utlhzmg the same.

The steam for the indirect heat exchanger 21 is pro-
vided by the boiler 25 from which it flows through the
conduit 26 to heat exchanger 21.

In .accordance with a primary featute and preferred
embodiment of the present invention, the boiler feed
water and servicé water are obtained by withdrawing part
of .the combustion gases, which quickly become saturated
with moisture, from an interinediate level in the direct
heating zone or tower through the conduit 27 and intro-
ducing the same into an indirect heat exchangér or con-
denser 28 wherein the cooling is effected by means of raw

feed water flowing fror the inlét conduit 19 through the

branch conduit 29. The said cooling water after flowing
throngh the condenser 28 flows to the heatmg tower
through the conduit 31 preferably conneéted at an intér-
mediate point, whereby the heat taken up from the gases
is, for the meost part, réturned to the tower.

The condenser water returned to the direct heating
zone is advantageously introduced at a point where the
saline water is at substantially the same temperature as
that of the condenser water and preferably not introduced
into the tower at a point where the saline water flowing
therethrough is colder than the condenser water.

After having given up their moisture content in the
condenser 28 the pattially cooled flue gases are preferably
returned to the upper portion of the tower through conduit
32 connected at an intermediate fevel, wherein the re-



