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BEAT EXCHANGER 

August Henry Schutte, Westfield, N.J., assignor 
to The Lummus Company, New York, N. Y., a 
corporation of Delaware 

Application May 19, 1938, Serial No. 208,909 
6 Claims. 

This invention relates to improvements in 
Waste heat economizers and more particularly to 
methods and apparatus for vaporizing water by 
the heat of petroleum products for the purpose 
of generating steam for power purposes and cool 
ing the petroleum products. 

In modern petroleum refining practise, liquid 
Streams of high heat content are frequently cooled 
Without heat recovery due to their coking or 
fouling tendency, which renders them imprac 
ticable for use in conventional heat transfer 
equipment. This is particularly true of cracked 
residuum or fuel oil streams which are available 
at high temperatures. 

It is the principal object of my invention to 
provide an improved apparatus and method for 
generating steam by direct contact of the Water 
With an available high temperature fluid, Such 
as fuel oil, which it is desired to cool prior to 
storage. 
A more specific object of the invention is to 

provide an improved control for the formation 
of steam by vaporization of water in direct Con 
tact with a relatively high temperature fluid with 
the water introduced in controlled quantities into 
the hot fluid so that the water is subject to Com 
plete evaporation as determined by temperature 
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and pressure controls on the steam discharge 
line. 
Another and more specific object of my inven 

tion is to provide an improved method for simul 
taneously cooling stripped fuel oil and forming 
dry and preferably superheated steam by mix 
ing the Water with the fuel oil in controlled 
amounts and subsequently separating the oil from 
the steam, such steam being Substantially free 
of moisture or oil whereby it may be eficiently 
used for power. 
Further objects and advantages of the inven 

tion will appear from the following description 
of a preferred form of embodiment of my in 
vention taken in connection with the attached 
drawing which is a diagrammatic layOut of ap 
paratus by which steam can be generated as a 
waste heat by-product from a liquid to be cooled. 

In accordance with a preferred form of emi 
bodiment of my invention, useful power steam 
is obtained by heat transfer with a high tem 
perature petroleum product. Although not lim 
ited to any particular high temperature fluid and 
not necessarily a petroleum product, I find that 
the stripped fuel oil fraction from cracking stills, 
the cooling of which has offered many difficulties 
heretofore, is a most satisfactory heat Source for 
this purpose. Not only is the temperature ade 

(C. 122-3) 
quate, but the quantity is relatively great. Fur 
thermore, the fuel oil having been stripped, does 
not contain Volatile oils which would carry over 
With the steam. 
Assuming, for the purpose of describing this 

invention that the incoming hot fluid which en 
ters at fo is a stripped fuel oil fraction and cus 
tomarily at a high temperature (such as 650 
F.), this material is used to generate steam from 
a preheated feed water entering at 2. The water 10 
is suitably pumped by feed pump 4 into the 
steam generator 8, such pump being convenient 
ly operated from steam line 5 which is provided 
with control 6. 
The steam generator 8 preferably consists of lis 

an elongated chamber into which the hot fuel 
oil is pumped at 9. The water is simultaneously 
discharged into this oil in a spray form as by a 
plurality of nozzles 24. The relatively high tem 
perature of the fuel oil and the relatively fine 20 
spray of the water assure the immediate vapori 
zation of the water and the steam is carried 
through the inclined portion 8a of the generator 
with the oil into expansion chamber 2. This 
inclined section 8a tends to prevent separation 25 
of steam and oil in the steam generator 8, there 
by assuring an intimate mix of oil and water 
therein. 
The expansion chamber 2 is provided with a 

plurality of suitably arranged baffles 22 above and 30 
below the entering zone and they tend to separate 
out all possible oil carried by the steam as well 
as to separate the steam from the oil. The oil 
free steam is then discharged overhead at 25. 
The temperature of discharge may be in the 35 
range of 365° F. which is approximately equiva 
ent to steam at 110 #/sq. in... gage at 20 Super 
heat. The reason for the superheat will appear 
hereinafter. 
The safety of this type of direct contact steam 40 

generation is assured by the control of the prod 
uct steam. The steam is under a predetermined 
pressure, set by pressure control 28. The feed 
water control 6 is then set in accordance with 
the temperature necessary for Superheat at the 45 
predetermined pressure. It will be apparent that 
all the steam that discharges is thus necessarily 
superheated and no water can accumulate in the 
generator. If the steam temperature drops, the 
flow of water through feed pump 4 is reduced 50 
until the water is evaporated and the steam Super 
heated. Under such conditions there can be no 
accumulation of water, and there is no possibility 
of a sudden vaporization of large quantities of 
water which might prove dangerous. If desired, 55 
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2 
recording volume controls could also be used as 
a visual check to assume that the steam volume 
discharged at 25 was proportionately equal to the 
feed Water inflow volume at 2. 
Under normal conditions, such as heretofore 

described, approximately eight times as much oil, 
by Weight, will pass through the generator as 
water. There is no difficulty in regulating the 
relative flow of materials and the fuel oil can be 
readily withdrawn at 27 for storage or further 
Cooling as may be desired. Ordinarily, this tem 
perature will be in the range of 450 F., which 
aSSures adequate heat transfer to make useful 
steam and also is a material saving in heat trans 
fer requirements. 
the temperatures and pressures mentioned are 
purely suggestive and may be changed to suit 
conditions. 
While I have shown a preferred form of em 

bodiment of my invention, I am aware that other 
modifications may be made thereto and I there 
fore desire a broad interpretation of my inven 
tion within the scope and spirit of the disclosure 
herein and of the claims appended hereinafter. 

I claim: 
l. A waste heat economizer of the class de 

Scribed comprising a chamber for the reception 
of a heating fluid and water, means to pump 
water into said chamber for the formation of 
Steam therefrom, a pressure control for said 
steam and a temperature control set for said 
preSSure Control, and means to interconnect said 
temperature control with the water pump means 
S0 that the Water inflow is stopped unless the 
Steam generated is dry. 

2. The method of controlling the formation of 
Steam by direct contact with a hot liquid which 
Comprises the step of establishing a predeter 
mined pressure for the steam, selecting a tem 
perature in excess of the temperature of dry 
steam for the predetermined pressure, and con 
trolling the water inlet by the selected tempera 
ture. 

3. The method of forming power steam from 
the waste heat of a heavy residual petroleum 
having a low vapor pressure which comprises the 
steps of introducing said residual petroleum into 
a chamber, spraying water into contact with said 
residual petroleum, expanding said petroleum 
water mixture under conditions to vaporize the 
steam without substantial vaporization of the 
petroleum, removing said steam and controlling 
the inflow of water by the temperature of said 
steam discharge said temperature being selected 
with respect to the operating pressure so that 
Water cannot concentrate in the system. 

4. A waste heat economizer of the class de 
scribed including a chamber for the reception of 
a heating fluid and water, means to continuous 

It is of course obvious that, 

2,222,575 
ly introduce hot heating fluid into said chamber, 
means to pump water into said chamber for the 
formation of steam therefrom, a steam discharge 
conduit for said chamber, a steam superheat con 
trol means interconnected between the steam dis 
charge conduit and the Water pump means, a 
pressure control for said chamber, said superheat 
control means being set for dry steam at the pres 
sure set by Said pressure control, and means ef 
fected by Said Superheat control means to Stop 
the Water inflow unless the steam generated has 
a temperature in excess of the temperature of 
saturated steam at the operating pressure, and 
means for the continuous removal of the COOled 
heating fluid. 

5. A heat exchanger to cool a hot liquid and to 
vaporize water to form power steam which in 
cludes a steam generating chamber having a hot 
liquid inlet and a water inlet, said Water inlet 
having spray forming devices to finely Subdivide 
the water, an expansion chamber interconnected 
with the steam generating chamber for the sepa 
ration of the generated steam from the liquid, 
means in the expansion chamber to separate en 
trained liquid from the steam, a steam discharge 
conduit for said expansion chamber, a pressure 
control in said steam discharge conduit, a tem 
perature control means in said steam discharge 
conduit set for said pressure control, said tem 
perature control means being adapted to stop the 
inflow of water unless the temperature of the 
steam generated is in excess of the temperature 
of saturated steam at the pressure of Operation, 
and means to continuously remove the cooled 
liquid from the expansion chamber. 

6. A steam generator including an elongated, 
horizontal chamber, means to introduce a hot, 
substantially non-volatile liquid thereinto, means 
to spray water into contact with said hot liquid, 
an expansion chamber in communication with 
said elongated chamber for the separation of the 
generated steam from the hot oil, a trap in Said 
horizontal chamber adjacent the expansion 
chamber to prevent separation of the steam from 
the oil before entry of the mixture of Steam and 
oil into the expansion chamber, means in Said 
expansion chamber to knock out liquid entrained 
by the steam, a steam discharge conduit for said 
expansion chamber, means to control the pres 
sure in said expansion chamber, a steam tem 
perature control means set for said pressure con 
trol means, means controlled by said temperature 
control means to stop the water inflow unless the 
steam generated has a temperature in excess of 
-the temperature of saturated steam at the Op 
erating pressure, and means to withdraw the 
cooled non-volatile liquid from the expansion 
chamber. 
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