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i This 1nvent10n relates fo heat exchangers of tion was not provided. This result is surprismg
the type in wh1ch ait OF some Other gas 1§ pro- and uhexpected; since it would normally be sup-

pelled through a finfiéd tibe of cellular radiator posed that the rec1rculatlon of azr through the
structure ih Wwhich water or somé other liquid radiator would in itself consume mcreased
flows through passages iri order to effect an ex< 5 énergy, and also that the pre g of some of
change of heat between the 11qu1d and air or gas the air would of nece551ty result in a drop in
flowing over the finis or between the cells. Héat the amount of heat transtérred 4t a given rate
exchangers of this type areé used, fo exaniplé, as of air ﬂow

rad1ators in automoblles for coolmg water that A further advantage of the heater conistruc-
is c1rculated th1ough the Jackets of the motor: 19 tion of the ihventibm is that It makes possl e
They are also used to transter heat from a ¢ir- the easy control of thé amount of heat trans- '
culatlng stream of hot water to a curfent of air ferred by the adJUstment of the anrount of a1r
used to heat rooms or other enclosed spaces. that is réturhed f01 reclrcﬁlatlbn thlough tre

. The present invention relates particularly to _ radiator sections. onh ot the blower
heat exchangers of the type indicated in which 13 within the annularly arranged 1ad1atbr secuons
the radiator is of annular shape and in whlch a provides 4 very compact construction. Purth ) &3
current of air or other gas Is propelled radially more, the dev1ce o‘perates ut substantlal
through the radiator structure i

It is an obJect of the invention to prov1de a
heat exchanger of the type descnbed which Has *
a partlcularly hlgh efﬁc1ency of operatlon

v1smn of a hlghly efﬁc1ent heat exchanger of the
type described which, ‘has such a low overall 'panymg dlawmg, in
physical helgh+ that it may be installed in lo- WhICh an embochment theréor is 11lust1ated

cations where only 11m1ted he1ght is permlss1ble,
as for example under the seats of passenger

carrying vehicles. changer embodymg the 1nvent1on taken along
Another object of the invention is the pro- the line i—I of . 4.and viewed in the direc-
vision of a heat exchanger of the type descr1bed 30 tlon of the arrows; and ;
the-efficiency and output of whrch may he readily F1g 2 is a séetional elevation: of the device
controlled by simple externally accessible means. shown in Fig, 1.
A partiéular objeet of the invention in one of The annular rad1ator structure may comprise
its more limited aspects is the provision of a several substantially rectangular cellular  or

heat: exthanger in which the heat exchanging 35 ﬁnned tube- type radxator _sections | connected to
unit is made up of a plurality of rectangular one another at their ends by the wedge-shaped
radiator sections arranged in substantial con- corner members-2 to form an annulus.of radiator
tact with each other in the form of a square or sections through which air or other gas may pass
polygon and interconnected: by intermediate radially outward from the central open. space:
angular corner members of wedge-shaped cross- 40 The annular structure shown is. in the form of
se"cti'on. a regular polygon which may be‘a square, as il-

In apreferred embodiment of the invention; my iustrated, or may be a pentagon or & hexagon;
improved heéat exchanger includes a shroud or as desired. . Hot water or -other Yguid medium
¢asing which' énclosés the annularly arranged  for heat exchange. is:suitably circulated through
radigtor sections sand is spaced tHerefrom to act 45 the several radiator units i in any known man-
ay a guiding duct or passage which returns a ner. A casing 3. surrounds and is spaced rachally
part 6f the air passed through the radiator sec- from the annulus of radlator sectlons |_and is
tions to the suction zone of a blower located with- provided with side opemngs 40 through which
in- the annularly arranged sections so that the a portion of the air drawn into central cas-
part of the air-so returned is recirculated out- 50 ing openings (I and 2 by. the. opellers. 4 and
ward radially through the radiator sections that § is expelled. The propelle "4 and 5 are of
surround the blower. I have discovered that ODPOSIte ‘pit¢h so as to ‘foree two stréams of air
W1th ‘this arrangement a given heat transfer can inward through the Opemngs H‘ and t 2 toward
be obtained with the éxpenditure of less energy each othef. THhi rs dre m ;
to propel the air than if the deséribed recircula~ 65 central shaft I3 dispOSed “stbstantially axially
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of the annularly arranged radiator sections {,
which shaft is journalled in suitable bearings 14
in an air directing baffle 6. The baffle § is formed
as shown to direct the streams of air driven by
the propellers 4 and 5 radially outward through
the radiator sections | and the side openings 10
of the casing. The shaft {3 may be driven by
an electric motor or other means, not shown.
The casing side walls above and below the sids
openings 10 limit the amount of the total air
emerging from the units | that is expelled from
the casing 3, and act with the end walls of the
casing as a guiding duct system to return a sub-
stantial part of such air to the suction zones

outside the propellers 4 and 5, as shown by the !

arrows Ps. This returned portion of the air
is there mixed with the incoming fresh air drawn
in through the central cpenings Il and 12 in the
direction of the arrows Pi, and the mixed air is
then forced radially outward through the sec-
tions 1.

In order to make the output of the device ad-
justable without change in speed of operation of
the propellers 4 and 5, the casing may be pro-
vided with cylindrical sleeves T and 8 which tele~
scopically engage and may be slidably moved
along the side walls of the casing. These sleeves
T and 8 act as means for adjustably altering the
area of the casing side openings 10. By sliding
the sleeves T and 8 toward each other so as to
partially close the casing side openings 10, the
proportion of air from the radiator units { which
is returned for recirculation therethrough in the
direction of the arrows Ps is increased with a cor-
responding reduction in the amount of air ex-
pelled from the unit between the adjacent edges
of the sleeves through the openings (9.

It has been determined by test that with a con-
stant predetermined output of the propellers 4
and 5 and a given temperature difference between
the fresh air and the hot water or other medium
flowing through the radiator sections I, there is
an adjusted position of the sleeves T and 8 in
which a maximum amount of heat transfer to
the air occurs. It has further been determined
that this maximum amount of heat transfer sub-
tantially exceeds the highest value of heat trans-
fer obtainable for the same output of the pro-
pellers if the casing 3 is removed from the device,
even if the radial depth of the radiator sections
{ is increased. In other words, this maximum
amount of heat transfer represents a value which
is obtainable without the return flow feature of
the present invention only by increasing the out-
put of the propellers 4 and §, that is, by increas-
ing the amount of energy required to operate the
device.

Although the invention is not in any way
dependent upon the accuracy of any theory here-
in expressed, it is believed that the increased
operating efficiency of my improved heat ex-
changer arises from the following considerations.
The amount of heat transferred is proportional
to the product of the radiator surface area and
the amount of air moved through the radiator
in a given time interval. In order to move a
given quantity of air through a radiator of given
cross-section, a certain input air velocity is re-
quired. The air flow energy consumed in pass-
ing this air through the radiator rises with the
third power of the air velocity. By moving the
air at a relatively low velocity and recirculating
part of this air through the radiator sections
several times, the flow energy consumed in pass-
ing the air through the radiator sections is kept
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at a low value, while the amount of heat trans-
ferred between the radiator sections and the air
is maintained at the desired value by recircula-
tion.

The heat exchange device of the present in-
vention has proved to be highly successful both
as a heating device for heating the air in rooms
and other enclosed spaces and particularly in
vehicles, and as a cooling device for cooling gas
or liquid and particularly as a cooler of water
used in internal combustion engines. The de-
vice is useful as a heat exchanger for other pur-
poses as well.

I claim:

1. A heat exchanger comprising an annular
radiator surrounding a cenfral space, a casing
surrounding and spaced from the annular radi-
ator and having at least one central opening ad-
jacent the central space of the annular radiator
and at least one side opening adjacent and radi-
ally aligned with the outer face of the annular
radiator, and an air propeller disposed within
said central space of the radiator for forcing air
drawn through said central opening and air re-
turned by said casing radially outward through
said annular radiator.

2. A heat exchanger comprising an annular
radiator surrounding a central space and made
up of a plurality of straight radiator sections ar-
ranged end to end in the form of a regular poly-
gon, a casing surrounding and spaced from the
annular radiator and having ceniral openings
adjacent said central space and side openings
radially eligned with and adjacent a part of the
outer face of the annular radiator, said casing
acting to return a part of the air propelled out-
ward through the annular radiator to said cen-
tral space, and an air propeller disposed within
said central space of the radiator for forcing
air drawn in through said central openings and
air returned by said casing radially outward
through said annular radiator.

3. A heat exchanger comprising an annular
radiator surrounding a central space, a casing
surrounding and spaced from the annular radi-

" ator and having central openings adjacent the

central space of the annular radiator and side
openings adjacent and radially aligned with the
outer face of the annular radiator, said casing
acting to return a part of the air propelled out-
ward through the annular radiator to said cen-
tral space adjacent said central opening, and
two spaced propellers of opposite pitch rotatably
mounted coaxially within said central space of
the radiator and respectively disposed adjacent
said central casing openings for forcing air drawn
in through said central openings and air re-
twrned by said casing radially outward through
said annular radiator.

4. A heat exchanger comprising an annular
radiator surrounding a central space, a casing
surrounding and spaced from the annular radi-
ator and having central openings adjacent the
central space of the annular radiator and side
openings adjacent and radially aligned with the
outer face of the annular radiator, said casing
acting to return a part of the air propelled out-
ward through the annular radiator to said cen-
tral space adjacent said central openings, two
spaced propellers of opposite pitch rotatably
mounted coaxially within said central space of
the radiator and respectively disposed adjacent
said central casing openings for forcing air
drawn in through said central openings and air
returned by said casing radially outward through
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said annular radiator, and an air baffle disposed
in said central space between said propellers for
directing air from said propellers radially out-
ward from said central space.

5. A heat exchanger comprising an annular
radiator surrounding a central space, a casing
surrounding and spaced from said radiator and
having central openings adjacent the ends of said
central space and side openings adjacent and
radially aligned with the outer face of said an-
nular radiator, said casing acting to return a part
of the air propelled radially outward through said
annular radiator to said central space adjacent
said central openings, at least one air propeller
disposed within said central space of said radi-
ator for fercing air drawn in through said cen-
tral openings and air returned by said casing ra-
dially outward through said annular radiator,
and means for adjustably altering the area of
said casing side openings.

6. A heat exchanger comprising an anhnular
radiator surrounding & central space, a casing
surrounding and spaced from said radiator and
having central openings adjacent the ends of said
central space and side openings adjacent and
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radially aligned with the outer face of said an-
nular radiator, said casing acting to return a
part of the air propelled radially outward
through said annular radiator to said central
space adjacent said central openings, at least
one air propeller disposed within said central
space of said radiator for forcing air drawn in
through said central openings and air returned
by said casing radially outward through said an~
nular radiator, and sleeves slidably disposed on
said casing and adjustably movable over said cas-
ing side openings to adjustably alter the area
thereof.
LUDWIG R. HUBER.
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