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This invention relates to methods of heating, 
and has more particular reference to an improved 
:method of:effecting transfer of heat from a source 
thereof to means to be heated. 

Heat is required in many industrial processes, 
and where direct exposure of materials to be 
sheated to a fire or the heat of an ovein is in 
poSSible, generally One of three methods have 
been employed in the past for such heating. 

. The first dif these methods involved circulation 
$of hot water usually obtained from a steam boiler, 
through the materials to be heated in a device 
::similar to ga heat exchanger. This method has 
the objection of requiring the circulation of an 
exceptionally great quantity of hot-water through 
the heat absorbing device in proportion to the 
quantity of heat transferred to the materials, 
and this, of course, increases the power require 
nents of pumps neceSSary to handle Such large 
quantities of water. In addition, the tempera 
ture of the boiler water is lowered to a degree de 
pending upon the heat guantity absorbed by the 
imaterials being treated and ordinarily requires 
considerable reheating before it can be returned 
to the boiler System. 
A Second method, which has net with little 

Success for the heating of various materials in 
industrial processes, involved the subjection of 
the materials to be heated to high pressure steam, 
likewise in a device similar to sa heat exchanger. 
If steam generated at high preSSure in a boiler 
plant is caused to condense in the heat Supply 
ing-section of the device containing the materials 
being heated, a condensate remover must be pro 
Wilded. 
which Inust : Operate under conditions of high 
Ipressure has never been developed, this method 
is also objectionable. 
A third method which has been proposed and 

:found to be generally unsatisfactory makes use 
sof heating by special liquids having a Suitable 
curve of:saturation. These liquids are often or 
ganic and must be selected with extreme care to 
assure against : decomposition at high preSSures 
and corresponding temperatures which might re- : 
Sult in deposits being formed on ductS through 
which the liquids are: circulated. Moreover Such 
tliquids when in gaseous form must be non-poi 
FSOOUS. 

With these objections to past heating processes 
in mind it is an object of the present invention 
to provide an improved method for heating war. 
ious materials by which all of the foregoing ob 
jections are overconne. 

In accordance With the method of this inven- : 

-Since a reliable condensate renover 3: 
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ition, a steam-water emulsion is generated in the 
tubes of a boiler plant at a substantially high 
'gressure and related temperature, and this 
Steam-water emulsion comprises the heat Sup 
plying medium for the heating of materials, such 
aS chemicals, in devices similar to heat ex 
'..changers. The method of this invention further 
!contemplates the circulation of such steam-water 
Jemulsion through the heat exchangers or heat 
absorbing devices, at a rate permitting only par 
tial condensation of the steam content of the 
emulsion. So as to effect heat transfer between 
the enalision and the naterials being heated 
'without loweeing the temperature of the emul 
Šion. 
This is especially important in the chemical 

industry where materials often must be heated 
to a relatively high temperature and the entire 
volune undergoing treatment must be main 
tained at a predetermined uniform temperature. 
to assure Such unifornisheating of the entire Wol 
tune of material undergoing treatment the heat 
exchanger supplying the heat to the material 
must be of uniform temperature throughout its 
entire extent. This invention achieves this ob 
jective by circulating a steam-Water emulsion 
through the heat exchanger supplying the heat 
to the material to be heated, in a manner to as 
'Sure only partial condensation of the steam, since 
as long as: Soinet Stean bubbles renain in the fluid 
lieaving the heat: exchanger, the temperature of 
the fuid leaving the heat exchanger is the same 
25 that of the fluid entering the exchanger, less 
oily the very slight decrease due to the Small 
pressure . drop. occasioned by line friction. 
With the: above and other objects in view which 

will appear as the description proceeds, this in 
vention resides in the novel method and sequence 
'6f operations substantially as hereinafter de 
scribed and more particularly defined by the ap 
pended claims. 
The accompanying drawing illustrates one 

complete example of the method of this invention 
propeGunded in accordance with the best pro 
cedure: so far, devised for the practical application 
of the principles thereof, and in which the sin 
igle figure diagrammatically illustrates the man 
her in which steam-water emulsion generated in 
the tubes of a boiler plant can be utilized in a 
theating process in a most advantageous manner 
:to supply all of the heat necessary for the proc 
cess and in addition to provide steam for i many 
other uses. 
Refering now more particularly to the accom 

55 panying drawing, the 3 numeral è generally indi 
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cates a battery of heat absorbing devices or heat 
exchangers 2, which may be in the nature of Ves 
sels in which materials are placed to be heated. 
A coil-like conduit 3 is disposed inside each of 
the vessels and is adapted to conduct a steam 
Water emulsion through the vessel for the heat 
ing of materials therein. The inlets of all of the 
cois 3 lead to a common supply conduit 4 through 
valves 5 which may be employed both for shut 
ting off and for throttling the flow of steam 
Water emulsion through the COilS. 
The supply conduit 4 connects with the outlet 

header of the boiler tubes 6 of a steam generat 
ing plant generally designated 7, and boiler 
Water contained in the steam dome 8 of the plant 
is drawn from the steam dome through a conduit 
9 and forcefully circulated through the boiler 
tubes 6 by a pump 0, a conduit connecting the 
outlet of the pump with the inlet header of the 
boiler tubes. 
The outlet of each of the coils 3 connects with 

a common discharge conduit 2 through a Valve 
3, and the conduit 2 leads to the upper portion 

of the steam done 3 to conduct the Stean-Water 
emulsion thereinto after its passage through the 2: 
heat absorbing devices 2. 
According to the method of this invention, the 

boiler system is operated at a pressure high 
enough to produce and maintain a Specified Uni 
form temperature in the system lying in the 
range of between 170° and 320° C., and the pump 

circulates boiler water through the boiler tubes 
6 at a rate such as to cause a steam-water enul 
sion to be generated in the boiler tubes at the 
desired pressure and temperature with the Steam 
content of the emulsion great enough So as to 
permit only partial condensation of the steam 
during its passage through the coils 3 of the heat 
absorbing devices. 

In this manner the heat of condensation of the 
steam thus condensed is transferred to the ma 
terials being heated in the vessels 2 without pro 
ducing any appreciable drop in temperature of 
the steam-water emulsion, and the stean con 
tent of the emulsion discharging from the heat 
absorbing devices 2 is separated from the Water 
upon discharge of the emulsion into the Steam 
dome 3 where the steam is retained under pres 
sure for use as desired. As shown in the dia 
gram, such steam may be drawn from the Steam 
dome through a conduit 5 under the control of 
a valve í 6. 

Control of the rate of flow of the steam-water 
emulsion through the coils 3 of the heat absorb 
ing devices 2 to permit only partial condensation 
of the steam in these coils is facilitated by the 
throttle valves 5 adjacent to the inlets of the 
coils. If desired, gauges 8 may be connected to 
the outlets of the coils 3 to indicate the tempera 
ture of the steam-water emulsion prior to dis 
charge thereof into the discharge duct 2 lead 
ing to the steam dome. If these gauges Show a 
drop in temperature at the outlets of the coils 3, 
it is an indication that all of the Steam content 
of the Steam-water enlusion is being Conde Sed 
in the coils by reason of travel of the emulsion 
through the coils at a slower rate than desired, 
which condition can be corrected by adjustment 
of the valves 5. 
The apparatus is preferably also provided with 

a pair of by-pass conduits 20 and 2 connecting 
between the conduits 4 and 2 ahead of the bat 
tery of heat absorbing devices. A pressure regul 
lating valve 22 in the conduit 20 operates to by 
pass steam-water emulsion past the battery of 
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4. 
heat absorbing devices in the event of a rise in 
preSSure in the Supply conduit 4 for any reason 
such as shutting off of one or more of the devices 
by their valves 5. 
A reducing valve 23 is preferably incorporated 

in the by-pass conduit 2 to allow part of the 
steam-water emulsion generated in the boiler 
tubes 6 to by-pass the bank of heat absorbing 
devices as long as pressure in excess of a prede 
termined value obtains in the feed line 4 due to 
the boiler generating more steam-water emulsion 
than needed by the heat absorbing devices in 
operation. The valve 23 thus cooperates with 
the regulating valve 22 to govern the pressure in 
the conduit 4 and maintain it at a predetermined 
differential above that obtaining in the conduit 
2 sufficient to overcome the line friction losses 
through the coils 3 of the heat absorbing device 
in operation, and hence these valves cooperate 
with the valve 5 to regulate the flow of steam 
water emulsion through the devices 2. 
While it is preferable to generate the Steam 

Water emulsion required for the heating process 
in the boiler tubes 6, it will be readily appre 
ciated that the Steam-water emulsion may be 
produced by drawing hot water from one part of 
the system and mixed with steam from another 
part of the system in order to obtain the de 
sired emulsion. 
From the foregoing description taken in con 

nection with the accompanying drawing, it will 
be apparent that this invention provides a meth 
od for heating which contemplates the use of a 
steam boiler plant in an exceptionally advanta 
geous manner since it utilizes the phenomenon 
known as latent heat of condensation to main 
tain substantially uniform temperature in all 
parts of a heat exchanger used to effect heat 
transfer from the boiler filuid to material to be 
heated. 
What I claim as my invention is: 
1. The method of transferring heat from a 

Steam boiler to a heat absorbing device remote 
from the boiler, which comprises: positively cir 
culating Steam-water emulsion from the boiler 
through the heat absorbing device; and regul 
lating the fiow of the steam-water emulsion 
through the heat absorbing device so that the 
Steam of the emulsion is condensed in its pas 
Sage through the heat absorbing device at such 
rate that the temperature of the steam-water 
emulsion leaving the heat absorbing device is 
Substantially the same as that of the steam 
water emulsion entering the heat absorbing de 
vice, whereby heat transfer takes place between 
the steam-water emulsion and the heat absorb 
ing device principally by the absorption of latent 
heat of condensation, 

2. The method set forth in claim further 
characterized by the delivery of the steam water 
emulsion discharged from said heat absorbing 
device to a Separator for use of the steam as de 
Sired. 

3. The hereindescribed method of heating ma 
terials in a heat absorbing device, which com 
prises: generating a Steam-water emulsion in the 
tubes of a boiler System at a pressure high enough 
to bring the temperature of the emulsion to a 
value at least equal to the temperature to which 
the materials are to be heated; effecting forced 
circulation of Such steam-water emulsion 
through the heat absorbing device under said 
preSSure and at a rate permitting only partial 
condensation of the Steam content of the emul 
Sion. So as to effect heat transfer between said 
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materials and the emulsion without substantial 
drop in temperature of the emulsion; and re 
turning the steam-water emulsion leaving the 
heat absorbing device to the steam dome of the 
boiler system for use of the Steam fraction of 
Said emulsion as desired. 

4. The hereindescribed method of Supplying 
heat to a heat absorbing device which comprises: 
generating a steam-water emulsion in the tubes 
of a boiler system at a pressure high enough to 
bring the temperature of the emulsion to a value 
in excess of the temperature sought in the heat 
absorbing device; forcefully circulating steam 
water emulsion thus generated through the heat 
absorbing device to effect heat transfer between 
the emulsion and said device; regulating the rate 
of flow of Steam-water emulsion through Said 
heat absorbing device, while maintaining Sub 
stantially said pressure thereon, so that only par 
tial condensation of the steam content of the 
emulsion takes place in the heat absorbing de 
Vice and SO that the emulsion leaves the heat ab 
Sorbing device at the steaming temperature of 
the boiler water; and delivering the Steam-water 
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6 
emulsion leaving the heat absorbing device to the 
steam dome of the boiler system for use of the 
steam fraction of said emulsion as desired. 

5. The method Set forth in claim 3 wherein 
Steam-water emulsion produced by the generator 
is by-passed directly to the steam dome when 
ever the pressure at the steam-water inlet of Said 
heat absorbing device exceeds a predetermined 
Vall'Ue. 

DAVID DALIN. 
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