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MULTI FLUID HEAT EXCHANGER ASSEMBLY 

FIELD OF THE INVENTION 

[0001] This invention relates to heat exchanger assem 
blies, and methods for forming heat exchangers assemblies, 
and, particularly, heat exchangers assemblies employing 
multi-?uid heat exchangers. 

BACKGROUND OF THE INVENTION 

[0002] It has become increasingly desirable for heat 
exchangers to exhibit e?icient transfer of heat, While remain 
ing relatively easy to make. In the automotive industry, in 
particular, it has become increasingly necessary to combine 
multiple functions in a single heat exchanger assembly. In 
particular, the need to reduce the number of overall com 
ponents, and to optimiZe assembly e?iciency has driven the 
need for improved heat exchanger assembly devices that 
combine increasingly e?icient designs and multiple func 
tions in packaging heretofore attainable using plural separate 
components or devices having ine?icient designs. More 
speci?cally, there has been a groWing need for an improved 
heat exchanger assembly device, particularly for under the 
hood automotive vehicle applications, Which combines mul 
tiple functions, that is e?icient to make and operate and that 
occupies substantially the same or less space than existing 
heat exchanger assembly devices. 

[0003] In prior art heat exchangers, ?uid Warm up is often 
needed for speci?c length of time, and bulky arrangements 
to provide for in tank oil coolers and separate heat exchang 
ers alloWing Warm ?uid to exchange heat With ?uid to be 
Warmed have been used. In all of the cases the arrangement 
is not compact and heat exchange capacity is limited. For 
example, traditional systems require additional heat 
exchanger assembly to cool oil for high performance con 
ditions (trailer toW or high performance engines). The typi 
cal solution has been to provide for additional separate heat 
exchanger assemblies, usually air to oil heat exchanger 
assemblies, With resultant cost and packaging issues. 

[0004] In the automotive industry, there has existed for 
some time, the need to provide these multiple advantages at 
reduced service and other operating costs. Prior art multi 
?uid heat exchangers, for example, include heat exchangers 
With in-tank oil coolers, but With a main core area that only 
handles one ?uid, for example, in a radiator, a radiator 
coolant. There has also been a need for heater exchange 
assemblies and systems With con?gurations Whereby not 
only cross-?oW but also doWn ?oW con?gurations are both 
possible and feasible. Additionally, although combo coolers 
present advantages such as condenser to oil combinations to 
handle individual heat exchanges in a combined form, it may 
not meet certain vehicle needs. In automotive applications, 
?uids such as automotive ?uids (oils, coolants, refrigerants, 
fuels, Windshield Wiper ?uids, brake ?uids, air, CO2, 
exhaust gasses and the like) are often used, and have 
different chemical and thermodynamic characteristics mak 
ing them useful as heat exchange ?uids. Particularly in 
extreme operating conditions and Where a multi-?uid heat 
exchanger or ‘combo cooler’ assembly presents advantages, 
it is seen as particularly attractive to be able to selectively 
manage heat exchange betWeen the different ?uids, espe 
cially When the different ?uids passed through the heat 
exchanger assembly have substantially different ?oW char 
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acteristics. The present invention provides solutions for a 
number of the limitations found in traditional heat exchanger 
assemblies. 

SUMMARY OF THE INVENTION 

[0005] The present invention alloWs coplanar multi ?uid 
heat exchanger assembly and systems to offer higher capac 
ity automotive ?uid, including oil cooling option. The 
present invention solves the problem of the prior art by 
alloWing, for example, for both reduction of cost and sim 
plifying packaging di?iculties by providing additional 
capacity by linking in tank cooler to air to oil cooler as part 
of a coplanar arrangement. 

[0006] The present invention alloWs one to use a separate 
radiator With different temperature Zones While alloWing 
other ?uid to be heated or cooled by a separate in tank or 
partially integrated heat exchange element. FIGS. 2 and 3 
shoWs the example Where ?rst ?uid is radiator coolant and 
second ?uid and third ?uid, if selected also to be radiator 
coolant, then the heat exchanger assembly Will be a multi 
Zone radiator. This link of both heat exchange functions is 
often described as a method to provide optimal cooling. 

[0007] In preferred embodiments, the present invention 
alloWs for the use of a combination cooler (combo cooler) 
for non-air conditioned cars, as Well as air conditioned 
equipped cars depending on choice and con?guration of 
components and its Zones. The present invention also pro 
vides for doWn ?oW con?guration Where packaging and 
layout makes the ?uid ?oW almost in vertical direction. 

[0008] The present invention alloWs in-tank heat 
exchanger assembly to Warm the ?uid inside them With 
radiator coolant. AlloWs higher capacity to transfer heat for 
second ?uid if needed in a compact coplanar heat exchanger 
assembly arrangement is provided. 

[0009] The present invention alloWs for the use of a Wide 
variety of ?uids and types of ?uid for heat exchange in one 
assembly. By placing a number of ?uids or types of ?uid in 
various Zones or areas of a heat exchanger assembly, pref 
erably in a coplanar arrangement, ?uids in such heat 
exchanger assemblies such as radiator coolant, transmission 
oil and poWer steering oil, and the like, surprisingly provide 
e?iciencies and packaging advantages, as Well as yielding 
combination cooler plus additional heat exchanger assembly 
(‘tri-cooler’)(three ?uid) or dual or multiple combination 
cooler (combo cooler plus additional heat exchange) fea 
tures, Which Were unavailable even With traditional combo 
cooler technologies. 

[0010] The present invention meets the above needs by 
providing an improved heat exchanger assembly Without the 
same packaging limitations as the condenser and oil cooler 
combinations of traditional combo cooler by: providing 
radiator packaging advantages; by having feWer oil cooler 
line routing limitations; by providing reduced service costs 
for condenser-oil coolers; by alloWing use of combination 
cooler type technology for non-air conditioned cars; and, by 
functioning Where doWn-?oW con?guration needs to be 
used. 

[0011] More speci?cally the present invention alloWs for a 
heat exchanger assembly having more than one ‘Zone’ in its 
various heat exchange areas in order to conduct heat 
exchange for multiple ?uid at different rates. The main ‘core’ 
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area is comprised of a heat exchanger core comprising a 
plurality of tubes and a plurality of ?ns disposed betWeen the 
tubes, Wherein at least one ?uid, and, in particular, an 
automotive ?uid, ?oWs. The core area conducts heat 
exchange for one or more ?uids at different rates. More 
preferably, the present invention alloWs for tWo or more 
Zones in the main core area of the heat exchanger assembly 
Wherein one or more ?uids exchange heat at same or 
different rates in each Zone. 

[0012] The heat exchanger assembly of the present inven 
tion, outside of the core area, also provides for at least one 
Zone of Where heat exchange utiliZing ?uids, and, preferably, 
automotive ?uids, occurs. Most preferably the heat 
exchanger assembly has at least one, and, preferably, at least 
tWo almost parallel end tanks having a heat exchange 
element in at least one of the end tanks. This in-tank heat 
exchange element, (eg a cooler in the end tank or manifold 
area of the heat exchanger assembly) provides for at least 
one heat exchange Zone outside of the core area Zones, the 
heat exchange element utiliZing a ?uid, and, preferably, an 
automotive ?uid, to provide for an exchanging leading to the 
heat exchange Zone. 

[0013] The present invention provides for multiple ?uids 
to ?oW in coplanar arrangement, Without the disadvantages 
of the prior art and With increased e?iciency due to the 
exchange of certain ?uids in certain Zones of the heat 
exchanger assembly, and betWeen Zones of the heat 
exchanger assembly, While also reducing packaging vol 
umes, thereby reducing packaging restraints. In preferred 
embodiments of the present invention, a heat exchanger 
assembly is provided that comprises at least tWo Zones in the 
main core area and at least one or more separate exchange 
elements in at least one end tank (or, likeWise knoWn as a 
manifold) of the heat exchanger assembly. The heat 
exchanger assembly more preferably has at least tWo in tank 
heat exchange elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 shoWs a schematic vieW of a multiple ?uid 
heat exchange of the prior art. 

[0015] FIG. 2 is a schematic face on vieW of a heat 
exchange assembly With in tank heat exchange element in 
accordance With an aspect of the present invention. 

[0016] FIG. 3 is a schematic face on vieW of a heat 
exchange assembly With With three core Zones and in tank 
heat exchange element in accordance With an aspect of the 
present invention. 

[0017] FIG. 4 is a schematic face on vieW of a heat 
exchange assembly With in tank heat exchange element in 
one compartment in accordance With an aspect of the present 
invention. 

[0018] FIG. 5 is a schematic face on vieW of a heat 
exchange assembly With in tank heat exchange element 
partially Within or integrated into at least one or tWo com 
partments in accordance With an aspect of the present 
invention. 

[0019] FIG. 6a is a schematic vieW of a heat exchange 
assembly system With heat exchanger assembly and other 
heat exchanger in accordance With an aspect of the present 
invention, With heat exchange Zones in parallel. 
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[0020] FIG. 6b is a schematic vieW of a heat exchange 
assembly system With heat exchanger assembly and other 
heat exchanger in accordance With an aspect of the present 
invention, With heat exchanger assembly and other heat 
exchanger side by side. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] The present invention, therefore, in its preferred 
embodiments, by providing for at least tWo or more Zones in 
the main core area and at least one or tWo more other Zones 

outside of the core area and, in particular, in at least one end 
tank, and, preferably, in at least one compartment of at least 
one end tank, provides for a Wider application range of for 
heat exchanger assemblies by providing hereintofore 
untapped capabilities for heat exchange (and, in particular, 
‘cooling’) using three or more different types of ?uid, 
preferentially four or more different types of ?uids. In 
preferred embodiments of the present invention, a Zone or 
Zones may be achieved by providing a heat exchanger 
assembly With at least one heat exchange element in one of 
or each of the tWo collecting or ‘end tanks’ of heat exchanger 
assembly With a core comprising a radiator. In such pre 
ferred embodiments by providing a heat exchanger assembly 
having a heat exchange element in the collecting or end-tank 
of the heat exchanger, pre heating of the heat exchange ?uid, 
and, particularly automotive ?uid, can be achieved through 
the heating of radiator ?uid. Also preferred embodiments of 
the present invention can provide even more e?iciencies by 
providing for a coplanar heat exchanger assembly in com 
bination With or ‘on top of’ heat exchanger assembly With 
tWo collecting tank, Whereby additional exchange or ‘cool 
ing’ With one more different ?uid occurs. The present 
invention, therefore, alloWs for the incorporation of smaller 
heat transfer capacity heat exchangers in the collector tanks 
and better (more e?icient) (smaller volume) packaging is 
achieved for an equivalent amount of heat exchanger capac 
ity for the assembly as a Whole. 

[0022] The Zones for heat exchange are generally located 
in both the core of the heat exchange assembly and in at least 
one of the end tanks of the assembly. In preferred embodi 
ments of the present invention Wherein the heat exchanger 
assembly is particularly suited for an automotive vehicle, the 
assembly comprises a ?rst end tank; at second end tank; a 
core including ?ns, a least tWo compartments in the at least 
one of the end tanks; at least tWo heat exchange Zones the 
core each including a plurality of spaced apart tubes With 
?ns betWeen the spaced tubes; and at least one heat exchange 
element in at least one of the end tanks. The heat exchange 
Zones are disposed so that their respective tubes and ?ns are 
generally co-planar With each other and are connected to the 
end tank. 

[0023] The present invention, therefore, relates to a heat 
exchanger assembly and a heat exchanger assembly system 
employing more than one heat exchange element in the end 
tank of the heat exchanger assembly. The heat exchanger 
assembly is a multi-?uid (e.g., 3 or 4 ?uid) heat exchanger. 
More preferably the heat exchanger assembly of the present 
invention utiliZes tWo or more different types of ?uids, more 
preferably three or more different types of ?uids. By differ 
ent type of ?uids, it is meant ?uids With different thermo 
dynamic characteristics of heat transfer useful for different 
heat applications in an automotive vehicle. The heat 
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exchanger assembly may also be a one pass per Zone or 
multi-pass heat exchanger. Although the heat exchanger 
assembly according to the present invention may be used for 
a variety of articles of manufacture (e.g., air conditioners, 
refrigerators or the like), the heat exchanger assembly has 
been found particularly advantageous for use in automotive 
vehicles. In preferred embodiments of the present invention, 
the heat exchanger assembly may be used for heat transfer 
of one or more automotive ?uids. More preferably, the heat 
exchanger assembly may be preferentially used for heat 
transfer of one or more different types of ?uids, and include, 
restriction ?uids such outside of the end-tank such as air, oil, 
transmission oil, poWer steering oil, radiator ?uid, refriger 
ant, combinations thereof or the like. For example, in a 
highly preferred embodiments of the present invention there 
is contemplated a multi-?uid heat exchanger assembly With 
a heat exchanger core area that includes Zones, that due to 
their heat exchanger characteristics that can be seen as: a 
radiator in combination With a condenser; a radiator in 
combination With an oil cooler selected from the group 
consisting of a poWer steering oil cooler, a transmission oil 
cooler and a combination thereof; or a radiator in combina 
tion With a condenser and an oil cooler selected from the 
group consisting of a poWer steering oil cooler, a transmis 
sion oil cooler and a combination thereof. 

[0024] According to one preferred aspect of the invention, 
the heat exchanger assembly With a heat exchanger core area 
provides an improved multi-?uid heat exchanger assembly 
having features permitting for ease of assembly of the heat 
exchanger. According to another preferred aspect, the heat 
exchanger assembly heat exchanger core area is optimiZed 
for performance by careful selection of such design criteria 
as hydraulic diameter, tube con?guration or a combination 
thereof. 

[0025] The heat exchanger assembly may be installed in a 
variety of locations relative to the article of manufacture to 
Which the heat exchanger assembly is applied. For an 
automotive vehicle, the heat exchanger assembly is prefer 
ably located under a hood of the vehicle, especially in areas 
Where maximum air ?oW can be experienced in the vehicle 
(Which is usually in the front of the vehicle), but may, in 
some cases be at the bottom or in the rear, or in electric 
vehicles in the side of the vehicles. According to one highly 
preferred embodiment, the heat exchanger assembly may be 
attached to a radiator of the vehicle. Exemplary methods and 
assemblies for attaching a heat exchanger assembly to a 
radiator are disclosed in Us. Pat. No. 6,158,500 and Us. 
Patent Publication WO03/069251 titled “A Method and 
Assembly for Attaching Heat Exchangers”, ?led Feb. 10, 
2003, both of Which are fully incorporated herein by refer 
ence for all purposes. 

[0026] According to one aspect of the invention, the heat 
exchanger assembly Will comprise a plurality of components 
that are assembled together by suitable joining techniques. 
Many techniques may be utiliZed, including mechanical 
assemblies and the like. In one preferred embodiment, one 
or more of the components of the heat exchanger assembly 
such as the ba?les, the end tanks, the tubes, ?ns, the inlets, 
the outlets, a bypass or combinations thereof may be 
attached to each other using braZing. Although various 
braZing techniques may be used, one preferred technique is 
referred to as controlled atmosphere braZing. According to 
one highly preferred embodiment, a braZing alloy may be 
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provided as a cladding on one of the components of the heat 
exchanger. In such a situation, it is contemplated that the 
components may be formed of a material such as a higher 
melting point aluminum alloy While the cladding may be 
formed of a loWer melting point aluminum alloy. 

[0027] The heat exchanger assemblies of the present 
invention are useful in automotive or motor vehicle appli 
cations. Heat exchangers assemblies of the present invention 
Will typically include core components such as one or more 

tubes, one or more end tanks, one or more inlets and outlets, 
one or more ba?les and other core components such as one 

or more ?ns or a combination thereof. In the present 
invention, the at least one or more end tanks, have at least 
one or more heat exchange elements in at least one or more 

of the end tanks, and, preferably, in at least one or more 
compartments of at least one or more end tanks. Depending 
upon the embodiment of the heat exchanger assembly, 
various different shapes and con?gurations are contemplated 
for the components of the assembly. For example, and 
Without limitation, the components may be integral With 
each other or they may be separate. The shapes and siZes of 
the components may be varied as needed or desired for 
various embodiments of the heat exchanger. Additional 
variations Will become apparent upon reading of the folloW 
ing description. 
[0028] In general, a preferred heat exchanger assembly 
contemplates at least tWo spaced apart end tanks bridged 
together by a core With at least tWo Zones, in at least partial 
?uid communication by a plurality of generally parallel 
tubes, With ?ns disposed betWeen the tubes. Optional end 
plates, or more preferably, end tubes, enclose the core 
assembly in a generally co-planar con?guration. At least one 
of the end tanks, and, preferably, both of the end tanks, have 
at least one heat exchange element therein Wherein heat 
exchange takes place betWeen tWo ?uids. 

[0029] The multiple-?uid heat exchanger assembly, due to 
the inclusion of at least one heat exchanger element, and, 
preferably, more than one heat exchange element Within at 
least one of the end tanks, handles more than one ?uid in 
coplanar arrangement With smaller packaging siZe than 
traditional combo coolers and With larger heat exchange 
capacity. 

[0030] In preferred embodiments of the present invention, 
a heat exchanger assembly comprises: a ?rst end tank; a 
second end tank opposite the ?rst end tank; a plurality of ?rst 
tubes in ?uid communication With the ?rst and second end 
tanks, the plurality of ?rst tubes adapted to have a ?rst ?uid 
?oW therethrough; a plurality of second tubes in ?uid 
communication With the ?rst and second end tanks, the 
plurality of second tubes adapted to have a second ?uid, ?oW 
therethrough; a plurality of ?ns disposed betWeen the ?rst 
and second tubes, With the ?rst and second tubes and the ?ns 
being generally co-planar relative to each other; a heat 
exchange element adapted to have a third ?uid, different 
from the ?rst or the second ?uid, ?oW therethrough; Wherein 
at least one of the ?rst ?uid or second ?uid is a radiator ?uid, 
and Wherein the third ?uid is an automotive ?uid. More 
preferred is When the heat exchange element is located in the 
?rst or second end tank and the ?rst end tank and the second 
end tank each include at least one ba?le. 

[0031] Also preferred are heat exchanger assemblies hav 
ing at least tWo separate heat exchange elements in either 
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one or both of the ?rst or second end tanks. More preferred 
are heat exchanger assemblies Wherein at least one of the 
separate heat exchange elements is located in the ?rst end 
tank and at least one of the separate heat exchange elements 
is located in the second end tank. 

[0032] Heat exchangers assemblies as described herein, 
utiliZe automotive ?uids capable of heat exchange, including 
cooling. Where third automotive ?uids are used, they can, 
preferably, depending on desired applications, be radiator 
?uids or oils. The present invention extends the applicability 
With radiator coolant as one of the ?uid in conjunction With 
transmission oil or poWer steering oil or engine oil or any 
other ?uid requiring heat transferred. 

[0033] In further preferred embodiments of the present 
invention, the heat exchanger assembly comprises: a ?rst 
end tank; a second end tank opposite the ?rst end tank; at 
least one heat exchange element in at least one of the end 
tanks; a plurality of ?rst tubes in ?uid communication With 
the ?rst and second end tanks, the plurality of ?rst tubes 
adapted to have an automotive ?uid ?oW therethrough; a 
plurality of second tubes in ?uid communication With the 
?rst and second end tanks, the plurality of second tubes 
adapted to have an automotive ?uid, ?oW therethrough; a 
plurality of third tubes in ?uid communication With the ?rst 
and second end tanks, the plurality of third tubes adapted to 
have an automotive ?uid, ?oW therethrough; and a plurality 
of ?ns disposed betWeen the ?rst, second and third tubes, 
With the majority of ?ns being generally co-planar relative 
to each other. More preferably, each plurality of tubes and 
the heat exchange element each form an area or Zone of heat 
exchange of the heat exchange assembly. The these pre 
ferred embodiments, at least one automotive ?uid ?oWs 
through the area or Zone of the heat exchanger assembly, as 
Well as, in preferred embodiments, through the Zone of the 
heat exchange element in the end tank. In even more 
preferred embodiments, Where there is at least one of ?rst, 
second or third tubes. At least one of the ?rst, second or third 
tube is adapted to have a radiator ?uid ?oW therethrough. 

[0034] The tubes of the core of the heat exchanger assem 
bly can be the same or of different siZe from one another. 
Preferred is Wherein at least one of the ?rst tubes, second 
tubes or third tubes is of another siZe than one of the other 
tubes. Particularly When at least one of the ?rst, second or 
third tubes is of another siZe than one of the other tubes, it 
is preferred that the ?rst or second tubes have an oil ?oWing 
therethrough. Particularly preferred is Where ?rst and second 
tubes are present in the core and the heat exchange element 
is in the end tank, that in at least one of the ?rst or second 
tubes and the at least one heat exchange element are adapted 
to have a radiator ?uid ?oW therethrough. 

[0035] As mentioned, one advantageous feature of the 
present invention is the ability to integrate a plurality of 
different ?uid heat exchange functional elements. Though 
the speci?cation Will make apparent that alternatives are 
possible (e.g. side by side), one particularly preferred con 
?guration for the components of the assembly is to effec 
tively stack a ?rst ?uid heat exchanger element or area upon 
at least a second ?uid heat exchanger element or area in a 
single generally co-planar assembly. In another particularly 
preferred approach a ?rst ?uid heat exchange element or 
area is stacked upon at least a second ?uid heat exchange 
element or area and a third ?uid heat exchanger. More 
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preferred is that the at least ?rst, second and third heat 
exchange elements or areas are in a single generally co 
planer assembly. Also more preferred is a stacked at least 
?rst, second and third heat exchange element or area in a 
cross?oW or horizontal assembly. In more preferred embodi 
ments of the present invention, the heat exchange Zones may 
be described by the functions that they perform. For 
example, Where automotive ?uids such as oils pass or ?oW 
therethrough they are referred to oil heat exchange Zones, 
Where condenser or related coolant ?uids pass or ?oW are 
referred to as condenser Zones, Where radiator ?uids pass or 
?oW as radiator Zones. In more preferred embodiments of 
the present invention, the heat exchange Zones are selected 
from the group consisting of an oil heat exchange Zone, a 
condenser Zone, a radiator Zone or combinations thereof. For 
example, in preferred embodiments of the present invention, 
at least one of the heat exchange Zones functions as a 
radiator. 

[0036] Another advantageous feature of the present inven 
tion is the ability to present the integration of the plurality of 
different ?uid heat exchange elements or areas With Zones as 
a heat exchanger assembly system. Particularly preferred is 
a heat exchanger assembly system Wherein one heat 
exchange element or area is adapted to have a ?uid selected 
from the group of radiator coolant and an automotive ?uid 
and the other heat exchanger assembly is adapted to have a 
?uid selected from the group of automotive ?uids. Another 
particularly preferred embodiment is a heat exchange ele 
ment or area Wherein the heat exchangers are arranged 
essentially in parallel. Another particularly preferred 
embodiment is a heat exchange element or area Wherein the 
heat exchange elements or areas are arranged side by side. 

[0037] In particularly preferred embodiments of the heat 
exchanger assembly of the present invention, both cross 
?oW or horizontal and doWn ?oW ?uid direction may occur. 
Even more particularly preferred embodiments of heat 
exchanger assemblies of the present invention are those 
Wherein the ?uid ?oW direction is vertical or ‘doWn ?oW’ 
from top to bottom or bottom to top. 

[0038] Referring to FIG. 1, a prior art heat exchanger is 
shoWn With arroWs indicating ?uid ?oWs. 

[0039] Referring to FIGS. 2 and 3, a heat exchanger 
assembly 200 or 300 is shoWn With tWo separate in-tank heat 
exchange elements (203/204 or 304/305) With a core area 
(201/202 or 301/302/303) having at least tWo Zones in 
coplanar arrangement. 
[0040] Referring to FIG. 2 heat exchanger assembly 200 
has a one piece or multiple piece ?rst tank 221; a second tank 
222 comprises one piece or multiple pieces opposite the ?rst 
tank; a plurality of ?rst tubes 201 is in ?uid communication 
With the ?rst and second end tanks 221, 222, the plurality of 
?rst tubes adapted to have ?rst ?uid ?oW there-through, for 
example, betWeen ports 205 and 206; a plurality of second 
tubes 202 is adapted to have a second ?uid, different from 
the ?rst ?uid or the same ?uid in embodiments With cores 
such as those found in ‘combinations’ such as loW tempera 
ture or high temperature radiators, ?oW there-through, for 
example, ports 207 and a plurality of ?ns disposed betWeen 
the ?rst and second tubes, With the ?rst and second tubes and 
the ?ns being generally co-planar relative to each other. 

[0041] The ?rst tank 221 and second tank 222 each have 
tWo compartments 218 and 216 for tank 221 created by 
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separation 213. Compartments 219 and 217 for second tank 
222 are created by separation 214. Compartments 216 and 
217 are in ?uid communication for ?rst ?uid. Compartments 
218 and 219 are in ?uid communication With second ?uid. 

[0042] Compartment 219 is further separated by a sepa 
ration 215 to create compartment 220 and 223. The second 
?uid is in ?uid communication With compartment 220-218 
and 218-223. The second ?uid is externally communicated 
through port or manifold type 208 or regulator type device 
207. 

[0043] The ?rst tank 221 incorporates heat exchange ele 
ment (in tank cooler) 203 inside forming a Zone in tank 221 
in compartment 216 and third ?uid ?oWs inside heat 
exchange element 203 and third ?uid is either cooled or 
heated by the ?rst ?uid ?oWing in the ?rst tank in commu 
nication With second tank 222. Similarly second tank 222 
also incorporates or houses in tank cooler 204 forming a 
Zone in compartment 217, and fourth ?uid ?oWs in com 
munication betWeen ?rst tank 221 and second tank 222 to 
exchange heat With the inside heat exchange element 204 
and the fourth ?uid is either cooled or heated by the ?rst ?uid 
?oWing in the second tank 222 in communication With ?rst 
tank 221. FIG. 2 shoWs four different heat exchange element 
arranged to manage at least four ?uids. 

[0044] It is understood that in some applications at least 
one of the in tank oil coolers can be removed thereby leaving 
only one tank housing in tank oil cooler (preferably the tank 
Which is doWnstream of the ?uid Which is heating or cooling 
the in tank cooler ?uid). 

[0045] The same arrangement as Was discussed above is in 
FIG. 2 can be envisioned in doWn?oW arrangement if 
rotated 90 degrees. 

[0046] Referring to FIG. 3 more than four ?uids are 
present through the heat exchanger assembly design and 
FIG. 3 shoWs an arrangement Where 5 different ?uids are 
present. 

[0047] Heat exchanger assembly 300 comprises one piece 
or multiple piece ?rst tank 329; a second tank 328 compris 
ing one piece or multiple pieces opposite the ?rst tank; a 
plurality of ?rst tubes 301 in ?uid communication With the 
forming a Zone in compartment 330 of the ?rst tank 329 and 
Zone in compartment 331 of the second end tank 328, the 
plurality of ?rst tubes adapted to have ?rst ?uid ?oW 
there-through, for example betWeen ports 307 and 306; a 
plurality of second tubes 302 adapted to have a second ?uid 
there-through, the second ?uid the same as, or preferably 
different from, the ?rst ?uid, and a plurality of ?ns disposed 
betWeen the ?rst and second tubes, With the ?rst and second 
tubes and the ?ns being generally co-planar relative to each 
other. 

[0048] The ?rst tank 329 and second tank 328 each have 
at least three compartments With at least Zones in respective 
compartments. Zones are in compartments 330 and 331, 
compartments 320, 330 and 326 for ?rst tank 329 created by 
separations 315 and 318, and compartments 321, 331 and 
327 for second tank 328 are created by separations 314 and 
317. 

[0049] Compartments 330 and 313 are in ?uid communi 
cation for ?uid one. Compartments 320 and 321 are in ?uid 
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communication With second ?uid. Compartments 326 and 
327 are in ?uid communication for ?uid three. 

[0050] Compartments 320 and 321 are in ?uid communi 
cation With second ?uid. Compartment 321 is further sepa 
rated by a separation 316. The separation 316 creates sub 
compartments 322 and 323 in compartment 321. Second 
?uid is in ?uid communication betWeen compartment 322 
and 320 and also betWeen Zone 323 and 320. The second 
?uid is externally communicated through port or manifold 
type 333 or regulator type devise 313. 

[0051] Compartment 326 and 327 are in ?uid communi 
cation for ?uid three. Compartment 326 is further separated 
by a separation 319. The separation 319 creates sub com 
partments 324 and 325 in compartment 326. Third ?uid is in 
?uid communication betWeen compartment 326 and 324 and 
also betWeen compartment 326 and 325. The second ?uid is 
externally communicated through port or manifold type or 
regulator type device 312. 

[0052] In one embodiment of the present invention, ?rst 
tank 329 incorporates another heat exchange element 304 
forms a Zone in compartment 330, and fourth ?uid ?oWs 
inside heat exchanger assembly 304 Which alloWs fourth 
?uid to exchange heat With ?rst ?uid. Heat exchange ele 
ments (in tank coolers) are similarly illustrated in second 
tank 328 Which incorporates or houses in tank cooler 305 
Which alloWs ?fth ?uid to exchange heat With ?rst ?uid. 
FIG. 3 shoWs heat exchange elements yielding heat 
exchanger assembly capable of handling at-least 5 ?ve 
?uids. 

[0053] Preferred embodiments of the present invention, 
therefore, can acheive, also With the arrangements per this 
inventions Warm up of desired ?uid along With cooling at 
higher capacities. 
[0054] Heat exchanger assembly for multiple ?uids is 
provided to give larger heat transfer capability and With 
Warm up capability is illustrated in FIG. 4. 

[0055] Heat exchanger assembly 400 comprises one piece 
or multiple piece ?rst tank 420; a second tank 421 one piece 
or multiple piece, opposite the ?rst tank; a plurality of ?rst 
tubes 401 in ?uid communication With the compartment 418 
of the ?rst tank 420 and Zone in compartment 419 of the 
second end tank 421, the plurality of ?rst tubes adapted to 
have ?rst ?uid ?oW there-through, for example betWeen 
ports 403 and 404. Aplurality of second tubes 402 is adapted 
to have a second ?uid, different from the ?rst ?uid, ?oW 
there-through, and a plurality of ?ns disposed betWeen the 
?rst and second tubes, With the ?rst and second tubes and the 
?ns being generally co-planar relative to each other. 

[0056] The ?rst tank 420 and second tank 421 each have 
at least tWo compartments. Compartments 418 and 412 for 
?rst tank 420 created by separation or bal?e 411. Compart 
ments 419 and 414 for second tank 421 are created by 
separations ba?les 413. 

[0057] Compartments 418 and 419 are in ?uid communi 
cation for ?uid one. Compartments 414 and 412 are in ?uid 
communication With second ?uid. 

[0058] Second tank 421 incorporates another heat 
exchange element 423 in compartment 419 and second a 
?uid ?oWs inside heat exchange element (in tank cooler) 423 
Which alloWs second ?uid to exchange heat With ?rst ?uid. 
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[0059] The second ?uid ?oWs through in tank cooler 423 
and exchanges heat With ?rst ?uid in Zone in compartment 
419 and communicates through port 406. Port 406 is either 
part of in tank cooler 423 or separate part or part of the tank 
421. The port 406 is in communication With regulator device 
With manifold 410. The regulator devise is equipped sensors 
for temperature or pressure or both. 

[0060] When second ?uid communicates betWeen port 
406 and 407 the second ?uid is in Warm up mode. Thus 
second ?uid exchanges heat With ?uid one in compartment 
With Zone 419 through in tank cooler 423 and Warms up, 
then second ?uid passes through port 406, and depending on 
the regulator settings, exits out of port 407. 

[0061] The second ?uid ?oWing through in tank cooler 
423 and after exchanging heat With ?uid one; comes out at 
port 406 Which is in communication With regulator devise 
With manifold 410. Depending upon the regulator tempera 
ture or pressure setting or both, the second ?uid passes 
through the manifold (end tank) and enters or communicates 
With compartment 414. The second ?uid passes through a 
plurality of second tubes 402 Which are in ?uid communi 
cation With Zone 412 and exits at port 409. In this mode the 
second ?uid is being cooled. The second ?uid cools doWn 
through heat exchange With ?rst ?uid and is further cooled 
by external ?uid, for example, air, When it ?oWs through a 
plurality of second tubes 402. Higher capacity heat 
exchange is possible for the second ?uid as it has tWo 
different cooling ?uids to exchange the heat, ?rst With ?uid 
one in the Zone 419 and then With a third ?uid, preferably air, 
When ?oWing through a plurality of tubes 402. 

[0062] In a particular preferred embodiments of the 
present invention, the ?rst ?uid is preferably radiator cool 
ant, the second ?uid is preferably a transmission or engine 
oil. 

[0063] 416 and 422 are mounting pins crimped to the side 
plate 417, for later braZing. 415 is a drain cock in this 
embodiment. 

[0064] Referring to FIGS. 4 and 5, a heat exchanger 
assembly is shoWn With 423 and 523 providing for a Zone in 
end tank compartment 419 Wherein a selected automotive 
?uid, such as transmission oil or engine oil, can be pre 
Warmed using heat exchange With ?uid such as radiator 
coolant prior to entering in to compartment 414. This 
pre-Warmed ?uid goes back to the system. While, at the 
same time, once the ?uid is Warmed up to predetermined 
temperature the cooling of the ?uid is required and the 
cooling takes place in Zone in compartment 419 and the 
regulator device With manifold 410 alloWs the ?uid to pass 
through and enter the compartment 414 and further through 
core section 402 and gets cooled further prior to exit to 
return to system through 409. 

[0065] FIG. 5 provides for a heat exchanger assembly for 
multiple ?uids to give larger heat transfer capability. 

[0066] Heat exchanger assembly 500 comprises a one 
piece or multiple piece ?rst tank 520; a second tank 521 
comprising of one piece or multiple piece, opposite the ?rst 
tank; a plurality of 419 ?rst tubes 501 in ?uid communica 
tion With the compartment 518 of the ?rst tank 520 and Zone 
in compartment 519 of the second end tank 521, the plurality 
of ?rst tubes adapted to have ?rst ?uid ?oW there-through, 
for example betWeen ports 503 and 504; a plurality of 
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second tubes 502 adapted to have a second ?uid, different 
from the ?rst ?uid, ?oW there-through, and a plurality of ?ns 
disposed betWeen the ?rst and second tubes, With the ?rst 
and second tubes and the ?ns being generally co-planar 
relative to each other. 

[0067] The ?rst tank 520 and second tank 521 each have 
at least tWo compartments. 518 and 512 for ?rst tank 520 
created by separation 511. Zone in compartment 519 and 
514 for second tank 421 are created by separation 513. The 
separation 513 is provided such that it isolates ?rst ?uid 
from second ?uid but has opening Where heat exchanger 
assembly 523 can be positioned such that second ?uid is in 
direct ?uid communication With 514. 

[0068] Compartments 518 and 519 are in ?uid communi 
cation for ?rst ?uid. Compartments 514 and 512 are in ?uid 
communication With second ?uid. 

[0069] The second tank 521 incorporates heat exchange 
element 523 (in tank cooler) and a second ?uid ?oWs inside 
in tank cooler 523 Which alloWs second ?uid to exchange 
heat With ?rst ?uid. 

[0070] The second ?uid ?oWing through in tank cooler 
523 and after exchanging heat With ?uid one, comes out at 
port 506 Which is in direct communication With Zone 514. 
The second ?uid passes through a plurality of second tubes 
502 Which are in ?uid communication With Zone 512 and 
exits at port 509. In this mode the second ?uid is being 
cooled. The second ?uid cools doWn through heat exchange 
With ?rst ?uid and it further gets cooled by external ?uid 
Which is usually air When it ?oWs through a plurality of 
second tubes 502. Higher capacity heat exchange is possible 
for second ?uid as it has tWo different cooling ?uids to 
exchange the heat, ?rst With ?uid one in the Zone 519 and 
then With ?uid 3, preferably, usually air When ?oWing 
through a plurality of tubes 502. 

[0071] In preferred embodiments of the present invention, 
preferred ?rst ?uid is radiator coolant, and a preferred 
second ?uid is transmission or engine oil. 

[0072] 516 and 522 are mounting pins crimped to the side 
plate 517, Which later are braZed. Item 515 is a drain cock. 

[0073] FIG. 6 illustrates preferred embodiments Where 
heat exchange elements or areas or Zones can be arranged in 
the vehicle parallel to each other or side by side. In FIGS. 
6 a and 6b, heat exchanger assembly 1000 is shoWn in 
combination With other heat exchanger 1000 to form heat 
exchanger systems. 

[0074] In more preferred embodiments of the present 
invention, the heat exchanger assembly may be used in 
conjunction or in combination With another heat exchanger 
or heat exchanger assembly. The at least one other heat 
exchanger or heat exchanger assembly may be a single ?uid 
or a multiple ?uid heat exchanger or heat exchanger assem 
bly, and collectively, for the purpose of the invention, is 
described as a heat exchanger assembly system. Preferably 
the heat exchanger assembly system comprises a heat 
exchanger assembly and at least one other heat exchanger. 

[0075] As described herein, preferred embodiments of the 
present invention, and, in particular those involving heat 
exchanger assembly systems Wherein at least one Zone of the 
heat exchanger assembly is adapted to have a ?uid selected 
from the group of radiator coolant and an automotive ?uid, 
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the at least one other Zone the other heat exchanger assembly 
is preferably adapted to have a ?uid selected from the group 
of automotive ?uids. In preferred heat exchanger assembly 
systems, as in the preferred heat exchanger assembly of the 
system, the heat exchange Zones are preferably arranged in 
parallel. Also in preferred heat exchanger assembly systems, 
preferred heat exchanger or heat exchange assemblies of 
such a system, are arranged so as the heat exchanger or 
exchangers and the heat exchanger asssembly are arranged 
side by side. 

[0076] In preferred embodiments of the present invention 
it is contemplated that the ?uid ?oW direction in normal 
operational position of the heat exchanger assembly Will be 
vertical or doWn?oW from top to bottom or bottom to top. 
Also preferred are embodiments Wherein the heat exchange 
element is partially Within or integrated into at least one of 
the compartments. Where heat exchange elements are par 
tially Within or integrated into at least one of the compart 
ments, it is preferred that at least tWo separate heat exchange 
elements be integrated into at least tWo compartments. 

[0077] Preferred embodiment of heat exchanger assem 
blies described in the present invention use end tanks Which 
are designed to handle automotive ?uid, and, preferably, 
radiator ?uid, and associated features for example inlet and 
outlet siZes, attachment features etc. The shape and the type 
of the end tanks can be circular, rectangular and any other 
shape and not limited to circular and rectangular as shoWn 
in this invention. The siZe and design Will be dependent on 
radiator ?oW requirements and maximum oil pressure limit. 

Bal?es for diverting the ?oW of same ?uid are described in 
combo coolers, as Well as ba?les separating tWo ?uids. The 
baf?es in the heat exchanger assemblies (end tanks) meet the 
needs of speci?c cross section of the end tanks. 

[0078] The ?ns betWeen the tubes can preferably be of the 
same type in the heat exchanger core area and is preferred 
most simplistic manufacturing scenario. In the event Where 
different ?ns are required to meet individual heat exchanger 
assembly needs such arrangement also can be used in the 
present invention. 

[0079] It is contemplated that a heat exchanger assembly 
formed in accordance With the present invention may 
include a core one or more tubes having various different 

internal con?gurations for de?ning passageWays Within the 
tubes. They may also have different external con?gurations 
de?ning one or more outer peripheral surfaces of the tubes. 
Further it is possible that the internal con?gurations, exter 
nal con?guration or both vary along the length of the tube. 

[0080] The internal con?guration of a tube may be the 
same or different from the external con?guration. For 
instance, the Walls of the tubes may have opposing sides that 
are generally parallel to or otherWise complement each 
other. Alternatively, they may have a different structure 
relative to each other. The external con?guration of the tube 
may include grooves, ridges, bosses, or other structure along 
some or all of its length for assisting in heat transfer. 
LikeWise, the internal con?guration may include grooves, 
ridges, bosses or other structure. It is also possible that the 
structure is provided for generating turbulence Within the 
?uid, or for otherWise controlling the nature of the ?oW of 
?uid there-through or for strength. 

[0081] The passageWays of the tubes may be provided in 
a variety of shapes such as square, rectangular, circular, 

Jun. 1, 2006 

elliptical, irregular or the like. In preferred embodiments, the 
passageWays of tubes may include one or more partitions, 
?ns or the like. As used herein, a partition for a passageWay 
in a tube is a structure (e. g., a Wall) that substantially divides 
at least part of the passageWay into a ?rst and second 
portion. The partition preferably is continuous (but may be 
non-continuous) such that the partition completely separates 
the ?rst portion from the second portion or the partition may 
include openings (e.g., through-holes, gaps or the like) 
connecting the ?rst and second portion. 

[0082] As used herein, a ?n for a passageWay in a tube is 
intended to encompass nearly any structure (eg a protru 
sion, a coil, a member or the like), Which is located Within 
the passageWay of the tube and is physically connected (e. g., 
directly or indirectly) to an outer surface of the tube that 
engages in heat exchange. The shape of each of the ?ns may 
be the same or different relative to each other. Further, the 
pitch angle of each ?n may be the same or different relative 
to each other. It Will also be appreciated that the con?gu 
ration of a tube may vary along its length. One or both tube 
ends may be provided With ?ns but the central portion left 
un-?nned. LikeWise, the central portion may be provided 
With ?ns but one or both of the tube ends are left un-?nned. 
Fin spacing may be constant Within a passageWay or may be 
varied as desired. 

[0083] It is contemplated that various numbers of parti 
tions and ?ns may be used depending upon the siZe, shape, 
con?guration or the like of the passageways, tubes or both. 
The ?ns may be any desirable shape, for instance they may 
have a sectional pro?le that is rectangular, rounded or the 
like. Preferably, the partitions can divide the passageWays 
into various numbers of portions of various different siZes 
and shapes or of substantially equivalent siZes and shapes. 
As examples, the portions may be contoured, straight, rect 
angular or otherWise con?gured. 

[0084] For certain applications, and particularly for loWer 
viscosity ?uids, it can be advantageous to have substantially 
equally siZed passageWays such that ?oW through each of 
the passageWay is substantially equivalent and promotes 
higher amounts of heat transfer. In alternative embodiments, 
a tube may be divided into one or more of a plurality of ?rst 
passageWays having a ?rst sectional area and one or a 

plurality of second passage Ways having a second sectional 
area (eg larger, smaller of different shape relative to the ?rst 
passageWays). Additionally, the partitions of the tube may 
extend horiZontally, vertically, diagonally, combinations 
thereof or otherWise. 

[0085] Advantageously, tubes With passageWays divided 
into larger and smaller sub-passageWays, such as those 
above, have the ability to effectively perform a passive 
bypass function particularly for the cooling of relatively 
high viscosity ?uids ?oWing through the tubes. In particular, 
a higher viscosity ?uid Will typically be more viscous at 
loWer temperatures and, consequently, more of the ?uid Will 
?oW through the larger sub-passageWays and bypass the 
smaller sub-passageWays resulting in less heat transfer from 
the ?uid. In contrast, as the temperature of the ?uid elevates, 
the ?uid Will become less viscous and, consequently, the rate 
Will increase at Which the ?uid is able to ?oW through the 
smaller sub-passageWays. Thus, the diverse passageWay 
structure tube facilitates, ?oW of the high viscosity ?uid 
through the tube at cooler temperatures. 
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[0086] In other alternative embodiments, surfaces de?ning 
the internal portions of any of the internal passageways of 
the tubes may be smooth or planar or may be contoured such 
as corrugated (e.g., including several patterned ridges), 
ribbed (i.e., including several protrusions), dimpled (e.g., 
including several depressions) or another suitable ?n struc 
ture. Spiral or helical grooves or ridges may be provided. In 
still other alternative embodiment, the tubes may include 
one or more internal inserts, Which are fabricated separately 
from the tubes but subsequently assembled together. It is 
contemplated that inserts may be formed in a variety of 
con?gurations and shapes for insertion into passageWays or 
portions of passageWays of tubes. For example, and Without 
limitation, inserts may be members (e.g., straight or con 
toured members) With complex or simple con?gurations. 
Alternatively, inserts may be coils, springs or the like. 

[0087] Formation of tubes according to the present inven 
tion may be accomplished using several different protocols 
and techniques. As examples, tubes may be draWn, rolled, 
cast or otherWise formed. Additionally, tubes according to 
the present invention may be formed of a variety of materials 
including plastics, metals, carbon, graphite, other formable 
materials or the like. Preferably, hoWever, the tubes are a 
metal selected from copper, copper alloys, loW carbon steel, 
stainless steel, aluminum alloys, titanium alloys or the like. 
The tubes may be coated or otherWise surface treated over 
some or all of its length for locally varying the desired 
property. 

[0088] In the tubes of the heat exchangers of the present 
invention, a hydraulic diameter in the range of desired 
hydraulic diameters is preferred to obtain maximum effec 
tiveness of the exchanger. 

As used herein, hydraulic diameter (DH) is determined 
according to the folloWing equation: 

Wherein 

[0089] Ap=Wefted cross-sectional are of the passage 
Way of a tube; and 

[0090] PW=Wetted perimeter of the tube. 

[0091] Each of the variables (PW and AP) for hydraulic 
diameter (Hd) are determinable for a tube according to 
standard geometric and engineering principles and Will 
depend upon the con?guration of a particular tube and the 
aforementioned variables for that tube (i.e., the number of 
partitions, the number of portions, the siZe of the portions, 
the siZe of the passageWays or a combination thereof). 

[0092] Heat transfer and pressure drop for a ?uid ?oWing 
through the tubes can be determined for a range of hydraulic 
diameters using sensors such as pressure gauges, tempera 
ture sensors or the like. 

[0093] For a multi-?uid heat exchanger, it may be desir 
able for the tubes designed to transport one of the ?uids to 
be siZed, dimensioned or both relative to the tubes that are 
designed to transport the other ?uid[s]. In particular, for a 
multi-?uid heat exchanger assembly designed to handle a 
?rst ?uid such as a radiator coolant and a second ?uid such 
as an oil (e.g., transmission or poWer steering oil), and a 
third ?uid such as a refrigerant, it is desirable for the internal 
and external surface areas of the various tubes to be siZed, 
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dimensioned or both relative to each other to provide for 
greater amounts of heat transfer to and/ or from the ?uids. 

[0094] According to a preferred aspect of the present 
invention, a multi-?uid heat exchanger assembly includes 
tubes for transporting a ?rst ?uid such as a radiator coolant 
and tubes for transporting a second ?uid such as an oil (e. g., 
transmission oil, poWer steering oil or the like) and tubes for 
transporting a third ?uid such as condenser ?uid (e.g. 
refrigerant, CO2, etc.). For the tubes transporting the radia 
tor ?uid, a large amount of thermal resistance to heat 
exchange is produced at the external surface of the tube 
relative to any amount of thermal resistance produced at the 
internal surface of the tube. HoWever, for the tubes trans 
porting the oil, a large amount of thermal resistance is 
produced at the internal surface of the tube relative to the 
any amount of thermal resistance produced at the external 
surface of the tube. As a result, it is generally desirable for 
the tube transporting the radiator ?uid to have a larger 
external surface area relative to its internal surface area 
While it is generally desirable for the tube transporting the oil 
to have a larger internal surface area relative to its external 
surface area. 

[0095] In certain embodiments of the invention, it is 
preferable for the heat exchanger assembly to include one or 
more end plates on the core for providing protection to the 
tubes of the heat exchanger. The end plates may be provided 
in various different con?gurations and may be substantially 
planar or contoured, continuous or non-continuous or oth 
erWise con?gured. Additionally, the end plates may be 
provided as separate units that may be connected or attached 
to one or more of the components (e. g., the end tanks) of the 
heat exchanger. Alternatively, the end plates may be pro 
vided as integral With one or more of the components (e.g., 
the end tanks) of the heat exchanger. 
[0096] According to one highly preferred embodiment, 
one or both of the end plates are omitted. The function of end 
plates is the end plates is provided by end tubes instead. For 
example, the end tubes are substantially identical to one or 
more of the ?uid carrying tubes of the heat exchanger. 

[0097] The invention has been illustrated herein generally 
by reference to a three, four or ?ve ?uid heat exchanger. 
HoWever, it is not intended to be limited thereby. It is clearly 
contemplated that the inventive features are adapted for 
providing even a heat exchanger assembly for ?uids in 
addition to three ?uids. 

[0098] In one particular aspect of the present invention, it 
is preferable that any ba?le employed be generally disk 
shaped (or otherWise conforms generally With an interior of 
the section in Which it is introduced) With a ?rst substantially 
planar outWardly facing surface opposite (either in spaced or 
in contacting relation With) a second substantially planar 
outWardly facing surface. Preferably, the ba?le includes a 
central portion and a ?anged peripheral portion. More pre 
ferred is a ba?le system including a baf?e or ba?les With a 
central portion and (at least one) ?anged peripheral portion, 
the ?anged peripheral portion having a peripheral channel. 
Even more preferably, the ba?le system comprises double 
ba?les, i.e. a ?rst and a second ba?le being assembled back 
to back With a common center contact portion. 

Unless stated otherWise, dimensions and geometries of the 
various structures depicted herein are not intended to be 
restrictive of the invention, and other dimensions or geom 
etries are possible. 
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[0099] While a feature of the present invention may have 
been described in the context of only one of the illustrated 
embodiments, such feature may be combined With one or 
more other features of other embodiments, for any given 
application. It Will also be appreciated from the above that 
the fabrication of the unique structures herein and the 
operation thereof also constitute methods in accordance With 
the present invention. 

[0100] The preferred embodiment of the present invention 
has been disclosed. A person of ordinary skill in the art 
Would realiZe hoWever, that certain modi?cations Would 
come Within the teachings of this invention. Therefore, the 
following claims should be studied to determine the true 
scope and content of the invention. 

What is claimed is: 
1. A heat exchanger assembly comprising: 

a ?rst end tank; 

a second end tank opposite the ?rst end tank; 

a plurality of ?rst tubes in ?uid communication With the 
?rst and second end tanks, the plurality of ?rst tubes 
adapted to have a ?rst ?uid ?oW therethrough; 

a plurality of second tubes in ?uid communication With 
the ?rst and second end tanks, the plurality of second 
tubes adapted to have a second ?uid, ?oW therethrough; 

a plurality of ?ns disposed betWeen the ?rst and second 
tubes, With the ?rst and second tubes and the ?ns being 
generally co-planar relative to each other; 

a heat exchange element adapted to have a third ?uid, 
different from the ?rst or the second ?uid, ?oW there 
through, 

Wherein at least one of the ?rst ?uid or second ?uid is a 
radiator ?uid, and Wherein the third ?uid is an auto 
motive ?uid. 

2. A heat exchanger assembly as in claim 1 Wherein the 
heat exchange element is located in the ?rst or second end 
tank and the ?rst end tank and the second end tank each 
include at least one ba?le. 

3. A heat exchanger assembly as in claim 2 having at least 
tWo separate heat exchange elements. 

4. A heat exchanger assembly as in claim 3 Wherein the 
tWo separate heat exchange elements are located in one or 
both of the ?rst or second end tanks. 

5. A heat exchanger assembly as in claim 3 Wherein at 
least one of the separate heat exchange elements is located 
in the ?rst end tank and at least one of the separate heat 
exchange elements is located in the second end tank. 

6. A heat exchanger assembly as in claim 2 Wherein the 
third ?uid is an oil. 

7. A heat exchanger assembly comprising: 

a ?rst end tank; 

a second end tank opposite the ?rst end tank; 

at least one heat exchange element in at least one of the 
end tanks; 

a plurality of ?rst tubes in ?uid communication With the 
?rst and second end tanks, the plurality of ?rst tubes 
adapted to have an automotive ?uid ?oW therethrough; 
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a plurality of second tubes in ?uid communication With 
the ?rst and second end tanks, the plurality of second 
tubes adapted to have an automotive ?uid, ?oW there 
through; 

a plurality of third tubes in ?uid communication With the 
?rst and second end tanks, the plurality of third tubes 
adapted to have an automotive ?uid, ?oW therethrough; 

a plurality of ?ns disposed betWeen the ?rst, second and 
third tubes, With the majority of ?ns being generally 
co-planar relative to each other; 

Wherein each plurality of tubes and the heat exchange 
element each form an area or Zone of heat exchange of 
the heat exchange assembly; and, 

Wherein at least one of the ?rst, second or third tubes has 
a radiator ?uid ?oWing therethrough. 

8. A heat exchanger assembly as in claim 7 Wherein the at 
least one heat exchange element has an automotive ?uid 
?oWing therethrough. 

9. A heat exchanger assembly as in claim 8 Wherein the 
automotive ?uid of at least one heat exchange element is an 
oil. 

10. A heat exchanger assembly as in claim 6 Wherein at 
least one of the ?rst tubes, second tubes or third tubes is of 
another siZe than one of the other tubes. 

11. A heat exchanger assembly as in claim 7 Wherein the 
?rst or second tubes have an oil ?oWing therethrough. 

12. A heat exchanger assembly as in claim 7, Wherein the 
?rst or second tubes and the at least one heat exchange 
element have a radiator ?uid ?oWing therethrough. 

13. A heat exchanger assembly for an automotive vehicle, 
comprising: 

a ?rst end tank; 

at second end tank; 

a least tWo compartments in the at least one of the end 

tanks; 

a core; 

?ns; 

at least tWo heat exchange Zones in the core each includ 
ing a plurality of spaced apart tubes With ?ns betWeen 
the spaced tubes; 

at least one heat exchange element in at least one of the 
end tanks; 

the heat exchange Zones being disposed so that their 
respective tubes and ?ns are generally co-planar With 
each other and are connected to the end tank; and the 
heat exchange Zones being selected from the group 
consisting of an oil heat exchange Zone, a condenser 
Zone, a radiator Zone or combinations thereof. 

14. A heat exchanger assembly as in claim 13 Wherein at 
least one of the heat exchange Zones functions as a radiator. 

15. A heat exchanger assembly system comprising a heat 
exchanger assembly as in claim 1 and at least one other heat 
exchanger. 

16. A heat exchanger assembly system comprising a heat 
exchanger assembly as in claim 7 and at least one other heat 
exchanger. 
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17. A heat exchanger assembly system comprising a heat 
exchanger assembly as in claim 13 and at least one other 
heat exchanger. 

18. A heat exchanger assembly system as in claims 15, 
Wherein at least one Zone of the heat exchanger assembly is 
adapted to have a ?uid selected from the group of radiator 
coolant and an automotive ?uid and at least one other Zone 
the other heat exchanger assembly is adapted to have a ?uid 
selected from the group of automotive ?uids. 

19. A heat exchanger assembly system as in claim 18, 
Wherein the heat exchange Zones are arranged in parallel. 

20. A heat exchanger assembly system as in claim 18, 
Wherein the heat exchanger assembly and the at least one 
other heat exchanger are arranged side by side. 

21. A heat exchanger assembly as in claim 1 Wherein the 
?uid ?oW direction is vertical or doWn?oW from top to 
bottom or bottom to top. 

22. A heat exchanger assembly as in claim 7 Wherein the 
?uid ?oW direction is vertical or doWn ?oW from top to 
bottom or bottom to top. 

23. A heat exchanger assembly as in claim 7 Wherein the 
?uid ?oW direction is vertical or doWn ?oW from top to 
bottom or bottom to top. 

24. A heat exchanger assembly as in claim 1, Wherein the 
end tank having the at least one heat exchanger element has 
at least tWo compartments and Wherein the at least one heat 
exchange element is found in at least one of the compart 
ments. 

Jun. 1, 2006 

25. A heat exchanger assembly as in claim 24, Wherein at 
least one of the ?uids is preheated by heat exchange With the 
second ?uid. 

26. A heat exchanger assembly as in claim 24, Wherein at 
least one of the ?uids is preheated by heat exchange With the 
third ?uid. 

27. A heat exchanger assembly as in claim 1, Wherein the 
?rst end tank and the second end tank both have at least tWo 
compartments and Wherein the heat exchange element is 
partially Within or integrated into at least one compartment. 

28. A heat exchanger assembly as in claim 1, Wherein the 
?rst end tank and the second end tank both have at least tWo 
compartments and Wherein the heat exchange element is 
partially Within or integrated into at least tWo compartments. 

29. A heat exchanger assembly as in claim 25, Wherein 
one of the ?uids Which is being pre heated is controlled by 
a control device for its ?oW Within the heat exchanger. 

30. A heat exchanger assembly as in claim 26, Wherein 
one of the ?uids Which is being pre heated is controlled by 
a control device for its ?oW Within the heat exchanger. 

31. A heat exchanger assembly as in claims 29, Wherein 
the control device controls ?uid access to more than one 
Zone to increase exchange cooling capacity. 

32. A heat exchanger assembly With more than one Zone, 
Wherein at least one of the ?uids of the heat exchanger 
exchanges heat in multiple Zones to exchange heat at higher 
capacity. 


