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UNITED STATES 

1,852,490 

PATENT OFFICE 
EDWARD G. SULLIVAN, or AMARILLO, TEXAs. AssGNOR. To JOSEPH s. BELT, or 

AMARILLO, TEXAS 

HEAT ExCEANGEB 
Application fled February 17, 1931. Serial No. 516,88. 

This invention relates to heat exchangers, 
or to an apparatus for use in ?????? heat from one fluid to another fluid, throug 
an intervening heat conducting wall. 

s The primary object of the present inven 
tion is to provide improvements in het ex 
changers utilizing heat exchange elements 
and units of the general type disclosed in my 
co-pending application for U. S. Letters Pat 

10 ent Serial Number 516,487, filed February 
17, 1931, whereby an extremely thorough ex 
change of heat between the fluids is effected 
as required in certain specific uses of heat ex 
changers. 

is In my co-pending applicationmentioned 
above, there is shown and described a heat 
exchange unit including a fluid conduit in the 
form of a flattened spirally twisted tube. As 
shown in said application, efficient forms of 

30 heat exchangers formany uses may be readily 
constructed employing a heat exchange unit 
or units, each of which includes a single 
flattened spirally twisted conduit of straight 
form. However, in many uses a higher de 

25 gree of efficiency is required involving a 
greater or more complete exchange of heat 
etween the two fluids, and the present inven 

tion aims to effect this result by constructing 
a heat exchanger involving a plurality of the 

30 flattened spirally twisted conduits disposed 
in side by side or parallel relation and coiled 
about a suitable core within a casing. Means 
is provided to pass one fluid through these 
coils and to pass the other fluid about such 
coils so that the latter fluid is maintained in a 
highly turbulent state for efficient heat inter 
changing action. Due to the coiled form of 
the flattened spirally twisted conduits, the 
fluid flowing therethrough will be of rela O 
tively large volume and will travel in a com 
paratively long path as compared to the ac 
tual length of the heat exchanger, thusinsur 
ing a device of maximum capacity and effi 
?nency. , . 

The nature of the present invention as well 
as the objects and advantages thereof will be 
more clearly apparent from the following de 
scriptiontaken in connection with the accom 

50 panying drawings, in which: 

15 surrounding the inlet and outlet pipes 
and 10. A casing 16'surrounds the conduit 

Figure 1 is a vertical section of a heat ex 
changer constructed in accordance with the 
present invention. 

Figure 2 is a transverse section online 2-2 
of Figure 1. 

Figure 3is a transverse section online 3-3 of Figure 1. 
Figure 4 is an elevational view of the 

flattened spirally twisted tube used to form 
the respective coils of the heat exchanger so 
shown in Figure 1. 

Figure 5 is a view similar to Figure 1 of a. 

55 

modified form of heat exchanger embodying 
the present invention; and VK. Figure 6 is a fragmentary eleyation, partly as 
broken and in section, of one of the heat, ex 
change elements utilized to form the respec 
tive coils of the heat exchanger shown in 
Figure 5. 

Referring to Figures 1 to 4 inclusive, a to 
heat exchanger is shown including a tubular 
open-ended.core 5; about which is helically 
coiled or wound from end to end a plurality 
of similar fluid conduits 6 whose adjacent 
ends at 6pposite ends of the core are respec- 5 
tively, coñiñeçted with head?rs 7 and 8 pro 
vided respectively with fluid supply and out 
let pipes 9 and 10. Encasing the core 5 and 
coiled conduits 6 so as to snugly contact the 
latter is a straight tubular conduit 11 which 80 
connects at its opposite end respectively with 
outlet and supply chambers 12 and 13 encas 
ing the headers 7 and 8 and respectively pro 
vided with fluid outlet and inlet pipes 14 and 

9 85 

11, anda packing 17 of heat insulating mate 
rial is placed between the conduit 11 and cas 
ing 16. The outlet and inlet chambers 12 
and 13 may be suitably heat-insulated as indi- 90 
cated at 18. 
Each of the coiled conduits 6 is formed 

from a length of flattened spirally twisted 
tubing as shown at 5b in Figure4 and clearly 
described in connection with Figures 1 to 405 
inclusive of my co-pending application men 
tioned above. As explained in said applica 
tion, this provides each conduit 6 with wide 
??? walls which are subjected through 
out their width to the heating or cooling ac-100 
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tion of the other fluid as it flows in heat in 
terchanging relation with the conduits 6. 
Such other fluid, as will be readily seen, flows 
about the conduits 6 between the latter and 
the conduit 11, passing in helical paths about 
the core 5 parallel with the coils of these con 
duits 6 and also following the twists of the 
latter. In addition; the fluid will pass to 
some extent in a straight path directly across 
the coils of the conduits 6, and in this way 
the fluid in the outer conduit 11 is brought to 
and maintained in a very highly turbulent 
state so as to insure most efficient and uniform 
heat interchanging action. The efficiency of 
this action is enhanced by permitting some of 
the fluid to flow through the core 5 in addi 
tion to passing about the conduits 6 within 
the conduit 11. In order to maintain the fluid 
in a turbulent state as it passes through the 
inner conduit or core 5, the latter is prefer 
ably filled with a finely divided heat con-- 
ducting powder or material as at 19, such ma 
terial being maintained within the core 5 by 
means of foraminous closures or gauze disks 
20 secured in the opposite open ends of the 
core 5. It will be seen that the heat ex 
changer is preferably of the countercurrent 
type in which one fluid passes through the 
conduits 6 in one direction and through the 
conduit 11 in the opposite direction. 

Referring to Figures 5 and 6, a modified 
form of heat exchanger is shown including 
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a core 5’ of relatively large diameter about 
which is coiled or helically wound from end 
to end in side by side or parallel relation a 
plurality of heat exchange units, each of 
which includes a fluid conduit 6 in the form 
of a flattened spirally twisted tube. The 
conduits 6' of these heat exchange units have 
their adjacent ends connected at the opposite 
ends of the core 5’ respectively with headers 
7 and 8 having fluid supply and outlet pipes 
9' and 10 respectively. 

Rach heat exchange unit also includes a 
tubular conduit 11 snugly encasing the con 
duit 6” of that unit and coiled about the core 
5'. The adjacent ends of the conduits 11 of 
the several heat exchange units open at oppo-. 
site ends of the core 5 respectively into fluid 

50 outlet and inlet chambers 12' and 13 having outlet and inlet pipes 14 and 15 surround 

5 5 

ing the inlet and outletºpipes 9” and 10’. A 
suitable casing 16 surrounds the core 5 and 
the coiled heat exchange units wound about 
the same, and this casing may be suitably 
heat-insulated as indicated at 17. Also, the 
chambers 12' and 13 are preferably heat in 
sulated as indicated at 18, while the core 5’ 
may preferably be filled with suitable heat 

50 

consist only of the inner conduits 6 and oute 
conduits 11, there are some uses in which 

insulating material 19' so as to minimize ab 
sorption of heat through the core 5. While 
in some uses, the heat exchange units may 

more eficient heat interchange is necessary. 
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In that event, I preferably arrange rods 20 at 
opposite sides of the flattened spirally twisted 
conduit 6 of each heat exchange unit, such 
rods being loosely coiled about the twisted 
conduits 6 and then twisted tightly with the 
latter So as to bring thes? elements into inti mate contact as shown in Figure 6 of my co 
pending application mentioned above. Also, 
still further efficiency may be had by provid 
ing each rod 20 with a helical external wind 
ing of wire as indicated at 21. In that event, 
the unit will correspond either to the one 
illustrated in Figure 12 or to the one illus 
trated in Figure 15 of my co-pending appli 
cation referred to above, depending upon 
whether or not the rods 20 are solid or tubular. 
They have been illustrated as solid simply for 
example. 
In operation of the heat exchanger shown 

in Figure 5, one fluid enters the conduits 6 
of the several helically wound heat exchange 
units from header7 and passes therethrough 
tò the header 8”. The other fluid 
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through the conduits 11 of the heat exchange 
units from chamber 13 to chamber 12, being 
in this way caused to flow in an exceedingly 
long path in heat interchanging relation with 
the other fluid passing through the conduits 
6. In all cases, the two fluids are brought to 
a highly turbulent state and in most thorough 
heat interchanging relation. 
From the foregoing description, it is be 

lieved that the construction and operation, 
as well as the advantages of the present in 
vention will be readily understood and ap 
preciated by those skilled in the art. Minor 
changes are contemplated within the spirit 
and scope of the invention as claimed. 
What I claim as new is: 
1. In a heat exchanger, a core, a plurality 

of fluid conduits helically wound about said 
core in side by side or parallel relation, each 
of said conduits being in the form of a flat 
tened spirally twisted tube, means to pass a 
fluid through, said conduits, and means to 
conduct another fluid in heat interchanging 
relation to said conduits. 

2. In a heat excharger, a core, a plurality 
of fluid conduits, helically wound about said 
core in side by side or parallel relation, each 
of said conduits being in the form of á flat 
tened spirally twisted tube, means to pass a 
fluid through said conduits, and means to 
conduct another fluid in heat interchanging 
relation to said conduits, in a reverse direc 
tion to the direction of flow of the first fluid 
through said conduits. . . . ? ??? 

3. In a heat exchanger, a core, a flattened 
spirally twisted conduit helically wound 
about said core, and means to conduct a fluid 
? heat interchanging relation with said con 
uit. . 
4. Aheat interchangerhaving a fluid con 

duit in the form of a helically wound flat 
tened spirally twisted tube. 
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5. In a heat exchanger, a core, a fluid con 
duit in the form of a flattened spirally twist 
ed tube helically wound about said core, and 
a further fluid conduit Snugly encasing the 
first-named conduit. 

6. In a heat exchanger, a core, a fluid con 
duit in the form of a flattened spirally twist- * 
ed tube helically wound about said core, and 
a further fluid conduit snugly encasing the 
first-named conduit, said core being of hol 
low open-ended form, and means to pass a 
fluid through the core and the second-named 
conduit in heat interchanging relation with 
a fluid passing thrqugh the first-named con duit. 

7. In a heat exchanger, a core, a fluid con duit in the form of a #attened spirally twist 
ed tube helically wound about said core, and 
a further fluid conduit snugly encasing the 
first-named conduit, said core being of hollow 
open-ended form, means to pass a fluid 
through the core and the second named con 
duit in heat interchanging relation with a 
fluid passing through the first-named con 
duit, and means within said core for causing. 
the fluid to be brought to and maintained in 
a turbulent state when passing through said 
Ö0?'é. ' 

In testimony whereof I affix my signature. 
DWARD G. SULLIVAN. 


