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ROTARY HEAT EXCHANGER“ 

CROSS REFERENCES TO RELATED 
‘ APPLICATIONS ‘ 

This application is a continuation-in part application 
of a previous application titled “Rotary Heat Ex 
changer,” ?led Aug. 31, 1973, Ser. No. 393,571. Also, 
the principles used with the heat exchanger of this 
invention were used previously with “Heat Exchanger 
with Three Fluids,” ?led May 17, 1973, Ser. No. 
361,281, and “Heating and Cooling Wheel,” ?led Jan. 
11, 1972, Ser. No. 216,938, and also “Heating and 
Cooling Wheel with Dual Rotors,” ?led Jan. 20, 1972, 
Ser. No. 219,212. . 

BACKGROUND OF THE INVENTION 

This invention relates to devices for transferring heat 
from a ?uid at a lower temperature to another ?uid at 
a higher temperature by employing a compressible 
?uid which is compressed within a continuous ?ow 
centrifuge to an elevated pressure with accompanying 
temperature increase, and this higher temperature is 
then used to effect heat transfer to a second ?uid which 
is at a higher temperature than said lower temperature 
?uid, and providing means within said centrifuge to 
propel said gaseous fluid through said centrifuge. 
There have been several devices that have_ provided 

means of transferring heat from lower temperature 
?uid to a higher temperature ?uid. These devices have 
been relatively inef?cient due to the device requiring 
an external compressor to provide needed pressure 
differential to transport said gaseous compressible ?uid 
through said centrifuge rotor. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross section of one form of the heat 
exchanger, and 
FIG. 2 is an end view of the unit shown in FIG. 1, with 

sections removed to illustrate interior details. 
FIG. 3 is a detail showing ?uid nozzles within the heat 

exchanger. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

It is an object of this invention to provide a method 
and apparatus for transferring heat from a compress 
ible and gaseous ?rst ?uid initially at a lower tempera 
ture to a second ?uid at a higher temperature by com 
pressing said ?rst ?uid within a centrifuge with accom 
panying temperature increase so that said ?rst ?uid is 
at a higher temperature when compressed than said 
second ?uid thus providing needed temperature differ 
ential; said ?rst ?uid then being allowed to expand 
within said centrifuge with accompanying temperature 
decrease; said ?rst ?uid being passed via a set of noz 
zles arranged to discharge backward near the periphery 
of said centrifuge rotor; said gaseous ?rst ?uid having 
preferably heat added to it during and before compres 
sion, and having heat removed from said ?rst ?uid 
during and after compression. 
Referring to FIG. 1, therein is shown a cross section 

vof the heat exchanger. In this unit, said ?rst ?uid is 
sealed within the rotor, and the second ?uid and the 
third ?uid are supplied from external sources through 
passages provided within the rotor shaft, and then dis 
tributed to their respective heat exchangers. 10 is cas 
ing, 11 is rotor, 12 is heat removal heat exchanger 
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through which said second ?uid is circulated, 13 are 
?rst ?uid nozzles, 14 is a space for said ?rst ?uid down 
stream of said nozzles l3, 15 are vanes within inward 
extending ?rst ?uid passages, 16 is thermal insulation, 
17 is distribution conduit for second ?uid, 18 is first 
?uid passage near rotor center for passing ?rst ?uid 
from expansion side to compression side, 19 and 27 are 
shaft bearings and seals, 20 is rotor shaft, 21 and 22 are 
second ?uid entry and exit, 23 is' rotor divider, 24 is 
casing vent into which a vacuum pump may be con 
nected, 25 are compression side vanes, 26 is heat addi 
tion heat exchanger, wherein said third ?uid is being 
circulated, 28 and 29 are third ?uid entry and exit, 30 
is third ?uid passage within rotor shaft. 

In FIG. 2, an end view of the unit shown in FIG. 1 is 
illustrated. 10 is casing, 11 is rotor, 15 is vane, 14 is first 
?uid space, 13 are ?rst ?uid nozzles, 12 is heat removal 
heat exchanger, 25 are vanes, 26 is heat addition heat 
exchanger, 17 is second ?uid conduit, 31 indicates 
direction of rotation for rotor. _ 

In FIG. 3, a detail of ?rst ?uid rotor nozzles is shown. 
30 is nozzle wall, 32 indicates direction of movement of 
nozzles, 13 are nozzles, and 33 indicates ?rst ?uid 
leaving said nozzles 13. 
The operation of the heat exchanger is‘ as follows: 

First ?uid enters the compression side of the rotor via 
entry opening 18, and is compressed by rotor centrifu 
gal action with accompanying temperature increase, 
with vanes 25 and ?ns of heat exchanger tubes assuring 
that said ?rst ?uid will rotate with said rotor. During 
?rst part of said compression, heat is added to said first 
?uid in heat addition heat exchanger 26, and then said 
?rst ?uid is further compressed and then heat is re 
moved from said ?rst ?uid and transferred to said sec 
ond ?uid in heat exchanger 12. After said heat re 
moval, said ?rst ?uid is passed to expansion side of 
rotor via nozzles 13, with said nozzles discharging usu 
ally said ?rst ?uid backward away from direction of 
rotation thus providing additional pressure differential 
to provide for circulation of said ?rst ?uid within said 
rotating rotor. Said ?rst ?uid is then passed inward 
toward rotor center with vanes 15 assuring that said 
?rst ?uid will rotate with said rotor for receiving the 
work associated with the deceleration of said ?rst ?uid. 
After said deceleration and expansion, said ?rst ?uid is 
passed via opening 18 thus completing its cycle. Heat is 
carried away from said heat exchanger by said second 
?uid through said rotor shaft passages, and heat is sup 
plied to said ?rst ?uid by said third ?uid being circu 
lated via said rotor shaft passages. Shaft 20 is used to 
connect said rotor to a power source. 
The unit described herein is similar to the unit de 

scribed in co-pending patent application “Rotary Heat 
Exchanger,” except that the placement of the heat 
addition heat exchanger is slightly different. The func 
tion of the heat exchanger is the same as in said co 
pending application, which is Ser. No. 393,571. 
The heat removal heat exchanger 12 is shown to be 

within the compression side of the said rotor; said heat 
exchanger may also be extended to be partially or fully 
within said expansion side of said rotor, without chang 
ing the function of said rotary heat exchanger. Simi 
larly, said heat addition heat exchanger may be par 
tially placed within the inward extending expansion 
side passages without changing the function of said 
rotary heat exchanger. 
The rotor nozzles 13 may be arranged to discharge 

said ?rst ?uid’radially or axially, if desired, depending 
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of the requirements of the ?rst ?uid used".v ’ 
The said third ?uid may be used for cooling applica 

tions, if desired; normally, when said third ?uid is used 
for cooling, the said ?rst ?uid and said third ?uidare 
arranged to be in counter-?ow within said heat addition 
heat exchanger 26. Said second ?uid may be vaporized 
within said heat removal heat‘exchanger, if desired. 
Thermal insulation is provided as shown and aside 

sired to prevent undesirable heat transfer between ?u 
ids and rotor.‘ _. H 

The heat exchangers are shown having been made 
using ?nned tubing as the heat exchange members. 
Other forms of heat exchangers may be used if desired. 
Various controls and governors may be used with the 

device of this invention. They do not form a part of this 
invention and are not further described herein. 
Vanes 15 are shown to be curved in FIG. 2. Said 

vanes may be also made radial as desired. Further, 
vanes 25 may be curved if desired, and the ?ns'of heat 
exchanger tubing slanted if desired. ’ 
The ?rst ?uid is usually a gas, ‘such 'as carbon dioxide, 

or be a vapor, such as many of the halogenated hydroj 
carbons. The second ?uid may be either gas'or a liquid; 
normally said second ?uid is a'liquid. Said third ?uid 
may be also either gas or a liquid. Water may be used 
as said second and said third ‘?uid, 
Work input to said rotor to rotate said rotor is nor 

mally low and may be negligiblefWork, is’ required to 
accelerate said ?rst ?uid to rotor tangential speed, and 
then work is recovered when saidv?rst ?uid is deceler 
ated. Discharge of said ?rst ?uid backward in nozzles 
13 increases work loss, but if said nozzles are arranged 
todischarge said ?rst ?uid radially or in axial direction, 
this work loss can be eliminated. The amount of work 
lost in nozzles 13 depends on the ?uid chosen for said 
?rst ?uid, and of the location of said heat exchangers 
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l2 and 26, and the temperature differences maintained 
within the rotor. 
What is claimed is: 
l. A heat exchanger comprising a rotor, means for 

mounting said rotor for rotation, said rotor having first 
and second closed passages extending outwardly from 
the 'axis of rotation of the rotor, a ?rst passage means 
for‘connecting-th'e outer ends and a second passage 
means for connecting the inner ends of said ?rst and 
second closed outwardly extending pasages to allow a 
?uid to flow outwardly in said ?rst passage and in 
wardly toward the axis of rotation in said second pas 
sage, a compressible ?rst ?uid in said passages, a first 
heat exchanger carried by said rotor and a second heat 
exchanger carried by said rotor and located inwardly 
from the outermost part of said ?rst heat exchanger, 
means for passing a second ?uid through said ?rst heat 
exchanger to remove heat from the ?rst ?uid, and 
means for passing a third ?uid through said second heat 
exchanger to add heat to said ?rst ?uid, and means for 
rotating said rotor to cause said ?rst ?uid to ?ow out 
wardly in said ?rst passage and be heated by compres 
sion due to centrifugal force and to ?ow inwardly in 
said second passage toward the axis of rotation of the 
rotor. ‘ . 

2. The heat exchanger of claim 1 in which the pas 
sage .means connecting the outer ends of the passages 
comprises a set of nozzles for passing said ?rst ?uid 
from the. ?rst passage to the' second passage. 

3. The heat exchanger of claim 2 in which the nozzles 
direct the ?uid ?owing therethrough in a direction 
away from the direction of. rotation of the rotor. 
' 4. The heatexchanger of claim 2 in which the first 
heat exchanger is located upstream of the nozzles. 

5. The heat exchanger of, claim 4 in which the second 
heat exchanger'is located in the same passage as the 
?rst heat exchanger. 

* * * * * 
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