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HEAT EXCHANGER BAFFLE SYSTEM

ABSTRACT

A plurality of baffles for adjacent finned tubes of a
heat exchanger wherein a first £luid flows in the finned

tubes and a second fluid of a different temperature flows

past the finned +tubes in heat +transfer relationship
therewith, include a baffle for each adjécent pair of finned
tubes. A first flow path for second £fluid extends in
between baffles at one of the finned tubes, and a second
flow path for second fluid extends 1in between baffles at an
adjacent other of the finned tubes. The second flow path is
larger between baffles at the other finned tube than the
first flow path between baffles at the one finned tubes, and
the second flow path is longer along baffles at the other
finned tube than the first flow path along baffles at the

one finned tube.
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HEAT EXCHANGER BAFFLE SYSTEM

Background of the Invention

It is well known that hot gas past a plain tube with
water inside gives a certain amount of heat transfer.

By putting fins on the tube the surface area 1is
increased and thereby the heat transfer‘is increased.

By putting baffles on top of the fins, the gas velocity
is slowed, and the contact time is increased thereby giving
even more heat transfer. | '

There has been a need to increase the heat transfer

even further than was heretofore possible.
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Summary of the Invention

It is a general object of this invention to provide
improved baffle structures.

It is a germane object of this invention to provide
improved baffles.

It is a related object of this invention to provide
improved unitary structures of heat exchangers with baffles
located therein.

Other objects will become apparent in the further

course of this disclosure.
resides

The invention

plurality of baffles for adilacent finned tubes of a heat

in a method of providing a

exchanger wherein a first fluid flows in the finned tubes
and a second fluid of a different temperature flows past the
finned tubes 1in heat transfer relationship therewith,
comprising, in combination, the steps of providing a baffle
for each adjacent pair of finned tubes, provhiding a first
flow path for second fluid in between baffles at one of the
finned tubes, providing a second flow path for second fluid
in between baffles at an adjacent other of the finned tubes,
making that second flow path larger between baffles at the
other finned tube than the first flow path between baffles

at the one finned tube, and making the second flow path

longer along baffles at the other finned tube than the first
flow path along baffles at the one finned tube.

The invention resides also in methods and apparatus for
providing a baffle for an adjacent pair of elongate finned
tubes of a heat exchanger, wherein each of the tubes has an

annular heat-exchange fin structure thereabout, wherein the

baffle is provided with or has two elongate sections at an
obtuse angle for accommodating one of the heat-exchange fin
structures;, and a third elongate section at an acute angile
to one of the two elongate sections for accommodating the

heat~exchange of both of said pair of

elongate finned tubes at that acute angle.

£fin structures
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The invention resides moreover 1in a heat exchanger
including a plurality of adjacent finned tubes, wherein a
first fluid flows in the finned tubes and a second fluid of
a different temperature flows past the finned tubes in heat
transfer relationship therewith, comprising, 1in combination,
a baffle for each adjacent pair of finned tubes, a first
flow path for second fluid in between baffles at one of the
finned tubes, and a second flow path for second fluid in
between baffles at an adjacent other of the finned tubes,
that second flow path being larger between baffles at the
other finned tube than the first flow path between baffles
at the one finned tube, and the second flow path being
longer along baffles at the other finned tube than the first
flow path along baffles at the one finned tube.
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BRIEF DESCRIPTION OF THE DRAWINGS

The subject invention and its various aspects and
objects will become more readily apparent from the followilng
detailed description of preferred embodiments thereof,
illustrated by way of example in the accompanying drawlngs,
in which 1like reference numerals designate like or

equivalent parts, and in which:

Fig. 1 is a top view of part of a heat exchanger with
baffle structure according to an embodiment of the

invention; and
Fig. 2 is a section taken on the line 2-2 1in Fig. 1.
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DESCRIPTION OF PREFERRED EMBODIMENTS

A baffle structure according to a preferred embodiment
of the invention is shown in Figs. 1 and 2 with the aid of a
few representative heat exchanger tubes 10, 110, 210, and

12, 112, 212 and 312
either coiled as shown for the fins

310 having heat dissipation fins
extending therearound,

212 and 312 in Fig. 2,
annuli as shown for the fins 12 and 212, for example.
skilled in the art will realize that Fig. 1,

or in parallel circular plates or
Those
in order to
avoid crowding, shows the spacing between these fins larger
and the slant of fins 212 and 312 steeper than what may be
typical in heat exchangers.

The following patents show examples of apparatus and

in which baffles the subject

appliances according to

invention may be used:

United States Patent 4,957,160, by William F. Raleigh,
1990 for a Self-Clamping Baffle
for Tubular Structures,

issued September 18,
such as finned heat exchanger
tubes.

United States Patent 4,893,609, by Giordani et al.,
1990 for Wind-Resistant Outdoor
Heating Appliance and showing a heat exchanger with

issued January 16,

heat exchanger tubes staggered similar to tubes 10,
110, 210 and 310 as shown in Fig. 2.

United States Patent 4,501,232, by Gordbegli et al.,
issued February 26, 1985 for Pool or Spa Water Heater,

showing another heat exchanger with finned tubes.

United States Patent 3,800,748, by Schindler et al.,
issued April 2, 1974, and showing still another Fluid
Heater Appliance with finned heat exchanger tubes.

United States Patent 3,797,477, by Robert M. Ramey,
jssued March 19, 1974 for Convertible Gas Heating
Apparatus in which the fin and Dbaffle structure

according to the subject invention can be used in lieu
of the heat exchanger pipe structure therein disclosed.
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United States Patent 3,623,458, by Leo Block, issued
1971 Stackless Outdoor

Adapted for Swimming Pools in which the fin and baffle

November 30, for a Heater

structure according to the subject 1invention can be
used 1n lieu of the heat exchanger pipe structure
therein disclosed.

United States Patent 3,536,060,

issued October 27, 1970 for a Draft Hood, and showing a

also by Leo Block,
boiler or furnace construction 1in which the fin and
baffle structure according to the subject invention can
be used in lieu of the heat exchanger.

United States Patent 3,421,482, by R.
January 14, 1969 for an Outdoor Swimming Pool Heater in

Ortega, 1issued
which the fin and baffle structure according to the
subject 1invention can be used in lieu of the heat
exchanger pipe structure therein disclosed.

United States Patent 3,292,598, by Avy L. Miller and
Robert M. 1966 for a Water

Heater 1including a heat exchanger with internal water

Ramey, 1ssued December 20,
bypass.

In similarity to heat exchangers shown in the above

references, the heat exchanger 13 shown 1in the accompanying

drawings has its finned tubes, including staggered tubes 10,

110,

spaced headers 14 and 15 1n a typically conventional flow

210 and 310 extending between and connected to two

circuit for liquid or fluid 16 to be heated or cooled by or
in the heat exchanger 13.

In this respect, known heat exchangers let the liquid

or fluid flow 1in series through the finned tubes, 1in

parallel, or more typically 1in series through parallel
groups of heat exchanger tubes, such as tubes 10, 110, 210
and 310, for example. Reference may 1n this respect be had
to the above mentioned Miller and Ramey patent
3,292,598.

The accompanying drawings 1in particular show a method

of providing baffles, or show a baffle structure, for an
adjacent pair of elongate finned tubes 10 and 110 of a heat
exchanger 13, wherein each of these tubes has an annular

heat-exchange fin structure 12 or 112 thereabout.
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A baffle 20 has or is provided with two elongate
sections 21 and 22 extending at an obtuse angle to each
other for accommodating, or so as to accommodate, one of the
heat-exchange fin structures, such as the fin structure 12.
That baffle 20 also has or is provided with a third elongate
section 23 at an acute angle to one of the two elongate
sections, such as the section 22, for accommodating, oOr SO
as to accommodate, both of the heat-exchange fin structures
12 and 112 at that acute angle.

The baffle 12 has utility by itself, but the full
benefit thereof typically is attained in conjunction with
other baffles.

In this respect, the drawings show a third elongate
finned tube 210 having a third annular heat-exchange £fin
structure 212 thereabout adjacent a first one of the pair of

10 and 110, such as adjacent the

elongate finned tubes

A second baffle 120 has or is provided with fourth and
fifth elongate sections 121 and 122 extending at an obtuse

angle to each other for accommodating, or so as to
accommodate, the third heat-exchange fin structure 2l2.

That second baffle 120 has or is provided with a sixth
elongate section 123 extending at an acute angle to the
fifth elongate section 122 for accommodating, or so as to
accommodate, one of said pair of elongate finned tubes 10
and 110, such as the second elongate finned tube 110 or
second fin and the third heat

exchange fin structure 212. The sixth elongate section 123

structure 112, annular

is spaced from the third elongate section 23, such as shown

in the drawings.

A fourth elongate finned tube 310 having a fourth

annular heat-exchange fin structure 312 thereabout 18

adjacent the third elongate finned tube 210 or adjacent the
third fin structure 212. A third baffle 220 is provided

with seventh and eighth elongate sections 221 and 222 at an

obtuse angle for accommodating, or so as to accommodate,

the third heat-exchange fin structure 212.
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The third baffle has or 1is provided with a ninth

elongate section 223 extending at an acute angle to the
eighth elongate section 222 for accommodating, or so as to
accommodate, the third and fourth annular heat exchange fin

structures 212 and 31l2.

As seen in Fig. 2, the baffles 20, 120 and 220 extend
with their acute apices in between, or into the gap between,
adjacent finned tubes or fin structures. Fig. 2 shows the

acute apices of baffles 20 and 120, for instance, resting
against the fin structure 11l2.

Within the scope of the invention, each acute baffle
apex may, however, be spaced equidistantly from the adjacent
fin structures, such as from the fin structures 12 and 112

for the acute apex between sections 22 and 23 of the baffle

20.
The seventh elongate section 221 1s spaced from the

fourth
According to a preferred embodiment of the invention, that

elongate section 121, such as shown 1in Fig. 2.

seventh elongate section 221 is spaced from that fourth
elongate section 121 more than the sixth elongate section
123 is spaced from the third elongate section 23.

Preferably, the spacing 26 between the obtuse fourth
and seventh elongate sections lZl'and 221 is some 1.4 to 1.6
times larger than the spacing 27 between the acute third and
sixth elongate sections 23 and 123.

The presently conceived best mode prefers the spacing
26 between the to be one and
times the spacing 27
sections, for optimum fluid £flow for the flue products,

heating fluid or coolant 24 flowing past the heat exchanger

vicinal obtuse sections

between acute

one-half vicinal

tubes in between the fins.

As 1indicated the baffles according to
embodiments of the invention cause the flue product or other
heat-exchanging fluid 42 to flow optimally through the

including past the tubes 10-310 and
12-312 1in

in Fig. 2,

finned tube structure,

their fin structures optimum heat-transfer

relationship therewith.



W O ~J O U1 o W N -

W W W NN NN NDNDNDNDNDN M= B o
N OO WO N U W N MO WO oUW NN O

Lo
W

. 2676188

Accordingly, the water or other heat-exchanged fluid 16
In this
respect, the medium 24 could be a heating medium, as 1in the

is optimally heated or cooled as the case may be.

case of most of the apparatus of the incorporated patents,
or a coolant, as in the case of a cooling or refrigerating
unit. Conversely, the fluid 24 could be air or another fluid
to be heated or cooled, while the fluid 16 could be a heated
medium or coolant.

In this respect and in general, the invention also
120,

finned tubes of a heat exchanger wherein a liquid to be

provides a plurality of baffles 20, 220 for adjacent

heated or another first fluid flows 16 in such finned tubes
10, 110, 210, 310 and flue products or another second fluid
of a different temperature flows past these finned tubes in
heat transfer relationship therewith. This aspect of the
invention provides a baffle 20, 120, and 220 for each
adjacent pair of finned tubes 10/110, 110/210, and 210/310,
respectively. This aspect of the invention also provides a
first flow path 28 for second fluid 24 in between baffles 20
and 120 at one of the finned tubes 110,
second flow path 29 for second fluid 24 in between baffles
120 and 220 at an adjacent other of the finned tubes 210.

As seen from the spacing 26 relative to the spacing 27,

and provides a

the illustrated embodiment makes the second flow path 29
larger between baffles 120 and 220 at saild other finned tube
210 than the first flow path 28 between baffles 20 and 120
at said one finned tube 110. As seen for instance from the
combined lengths of baffle sections 121 and 122 relative to
the length of each of the short baffle sections 23 and 123,
the illustrated embodiment makes the second flow path 29
longer along baffles 120 and 220 at said other finned tube
than the first flow path along baffles 20 and 120 at said

one finned tube 110,
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In particular, the illustrated embodiment provides each
baffle with a first section 23 or 123 at said one finned
tube 110, and with a second section 121, 122 or 221, 222 at
said other finned tube 210, with that second section being
longerx second flow path 29 than the first
section 23 or 123 in the first flow path 28.
second sections 121, 122 or 221, 222 of baffles 120 and 220
at said other finned tube 210 are spaced further apart from
each other than first sections 23 and 123 of baffles 20 and
120 at said one finned tube 110.

It may be noted that the expressions
"second" in this context does not necessarily correspond to

made in the

Moreover,

"first"” and

the terms "“first" and "second" given above 1in a different
context. For instance, what has been called above "a third
elongate section 23" may now be a "first section 23," while
what is now called "a second section 121, 122" may 1in fact
be the above mentioned "fourth and fifth elongate sections
121 and 122" combined.

"a second section 221, 222" for the baffle 220 may in fact

similarly, what has now been called

be a combination of the above mentioned "seventh and eighth
elongate sections 221 and 222" for the baffle 220, and so
forth.

In this respect, while each second section 121, 122 and
221, 222 is shown as angled into two elongate sections, each
such second section may be comprised of only one section
within the
necessary to accommodate its adjacent fin structure 212 or

scope of the invention, and may be bent if

finned tube 210, for instance.
According to the illustrated preferred embodiment of

the invention, the finned tubes 10, 110, 210, 310, etc. are
staggered with respect to each other, and part of the second
flow path 29 extends first along an outer part of the above
mentioned one finned tube 110 and hence along the adjacent
other finned tube 210.



O OO ~J3J O U & W NN -

w Ww W W W W NN NN N DN NN NN e e e e e e e
N & W N = O W 0 ~J O U1 & W N +H O W 0 3 600 O b W N+ O

CA 02076188 2002-08-30

- 1] -

each of the finned
112, 213, 312 extending

The first flow path 28
extends 1in between fins 112 about the one finned tube 110,

In this respect and in general,
tubes has heat-exchange fins 12,
thereabout and spaced therealong.

and the second flow path 29 extends in between fins 212
about the other finned tube 210.

According to the embodiment as illustrated in Fig. 2
with the aid of flow lines 124, part of the second flow path
29 extends also 1n between fins 112 about the one finned

tube 110 which is closer to the burner or heater (e.g. 61 in

Giordani et al Patent 4,893,609) than the other finned tube

210, but farther from the exhaust 26 1n Giordani et

(e.qg.

al patent) than the adjacent other finned tube 210. The
second flow path 29 extends hence 1in between fins 212 about
the other finned tube 210 which 1s farther from the heater

than the one finned tube 110, but closer to the exhaust

than that one finned tube.
of the

improve the heat exchange function and

The features invention and 1its embodiments
herein disclosed
increase the efficiency of the heat exchanger.

Since the spacing 26 1s wider than the spacing 27 as
shown in Fig. 1, the second flow path 29 1is also wider or
larger than the first flow path 28 as shown in Fig. 2.
Accordingly, part of the combustion product or other second
fluid 24 flows in series in heat-transfer relationship with
the first and second finned heat exchanger tubes 110 and
210, or in series in between first fins 112 and second fins
212, such as 1indicated by flow lines 124 in the middle of
Fig. 2.

In addition, the

lengthens the heat-transfer flow path for the part 124 of

illustrated preferred embodiment

the combustion product or other second fluid 24 that flows
in series through the first and second finned heat exchanger

structure.
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The embodiment shown in Fig. 2 does this by making the
second flow path 29 or baffle sections 121, 122 and 221, 222
longer than the first flow path 28 or baffle sections 23 and

123.
In this respect, the spacing 26 for the second flow

path 29 preferably is some 1.4 to 1.6 times larger than the
spacing 27 for the first flow path 28, as already indicated
above.

In general, baffles according to the subject invention
allow a longer gas/fin path and thereby increase the heat
transfer substantially. Within the scope of the invention,
the baffle area can be closed further for more residence
time, in addition to the longer path, to get even more heat
transfer.

The subject extensive disclosure will render apparent
or suggest to those skilled in the art various modifications
and variations within the spirit and scope of the subject

invention and equivalents thereof.

""de"'
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I/WE CLAIM:

1. A method of providing a plurality of baffles for
adjacent finned tubes of a heat exchanger wherein a first
fluid flows in said finned tubes and a second fluid of a
different. temperature flows past said finned tubes in heat
transfer relationship therewith,
comprising in combination the steps of:

providing a baffle for each adjacent pair of
finned tubes; _

providing a first flow path for second fluid 1in
between baffles at one of said finned tubes;

providing \a second flow path for second fluid in
between baffles at an adjacent other of said finned
tubes;

making said second flow path larger Dbetween
baffles at said other finned tube than said first flow
path between baffles at said one finned tube; and

making said second flow path longer along baffles
at said other finned tube than said first flow path
along baffles at said one finned tube.

2. A method as in claim 1,
including the steps of:

providing each baffle with a first section at said
one finned tube, and with a second section at said
other finned tube, with said second section being made
longer in said second flow path than said first section
in said first flow path; and

spacing second sections of baffles at said other
finned tube further apart from each other than first

sections of baffles at said one finned tube.
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3. A method as in claim 1,
wherein:
each of said finned tubes has heat—exchange fins
extending thereabout and spaced therealong;
said first flow path also extends in between fins
about said one finned tube; and
said second flow path also extends in between fins

about said other finned tube.

4, A method as in claim 1, 2 or 3,
wherein:
said finned tubes are staggered with respect to
each otherf and
part of said second flow path extends along an
outer part of said one finned tube and hence along said

other finned tube.

5. A method of providing a baffle for an adjacent pair
of elongate finned tubes of a heat exchanger, wherein each
of said tubes has an annular heat-exchange fin structure
thereabout,
comprising in combination the steps of:

providing said baffle with two elongate sections
at an obtuse angle for accommodating one of said
heat-exchange fin structures; and

providing said baffle with a third elongate
section at an acute angle to one of said two elongate
sections for accommodating the heat-exchange fin
structures of both of said pair of elongate finned

tubes at said acute angle.
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6. A method as in claim 5,

wherein:

a third elongate finned tube having a third

thereabout 1s

annular structure

heat-exchange fin
adjacent a first one of said pair of elongate finned
tubes;

a second baffle is provided with fourth and f£ifth
elongate sections at an obtuse angle for accommodating
said third heat-exchange f£in structure; and
sixth

at an acute angle to said fifth

said second baffle 1is provided with a

elongate section
elongate section for accommodating said one of said
pair of elongate finned tubes and said third annular
heat-exchange fin structure, with said sixth elongate

section being spaced from said third elongate section.

7. A method as in claim 5,

wherein:

a fourth elongate finned tube having a fourth

annular heat—-exchange fin structure thereabout 1is
adjacent said third elongate finned tube;

a third baffle is provided with seventh and eighth
elongate sections at an obtuse angle for accommodating
said third heat~exchange fin structure; and

said third baffle 1is
elongate section at an acute angle to said eighth
third and

fourth annular heat exchange fin structures, with said

provided with a ninth

elongate section for accommodating sald

seventh elongate section being spaced from said fourth

elongate section.

8. A method as in claim 7/,

wherein:

said seventh elongate section is spaced from saild
fourth elongate section more than said sixth elongate

section is spaced from said third elongate section.
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9. A heat exchanger including a plurality of adjacent
finned tubes, wherein a first fluid flows in said finned
tubes and a second fluid of a different temperature flows
past said finned +tubes in heat transfer relationship
therewith,
comprising in combination:

a baffle for each adjacent pair of finned tubes;

a first flow path for second fluid 1in between
baffles at one of said finned tubes; and

a second flow path for second fluid 1in between
baffles at an adjacent other of said finned tubes;

said second flow path being larger between baffles
at said other finned tube than said first flow path
between baffles at said one finned tube; and

said second flow path being longer along baffles
at said other finned tube than said first flow path

along baffles at said one finned tube.

10. A heat exchanger as in claim 9,
wherein: _

each baffle has a first section at said one finned
tube, and a second section at said other finned tube,
with said second section being longer in said second
flow path than said first section in said first flow
path; and

second sections of baffles at said other finned
tube spaced further apart from each other than first

sections of baffles at said one finned tube.

11. A heat exchanger as in claim 9,
wherein: .
each of said finned tubes has heat-exchange fins
extending thereabout and spaced therealong;
said first flow path also extends in between fins
about said one finned tube; and
salid second flow path also extends in between fins

about salid other finned tube.



~] O U o W N -~

W 0 ~J O U b W N

e
N = O

L 0 O U Wb W N

R I = e I
Ul o W N e O

- 2076188

12. A heat exchanger as in claim 9, 10 or 11,
including:
said finned tubes staggered with respect to each
other; and
part of said second flow path extending also in
between fins about said one finned tube and hence 1in

between fins about said other finned tube.

13. A heat exchanger including a baffle for an
adjacent pair of elongate finned tubes of the heat
exchanger, wherein each of said tubes has an annular
heat~exchange fin structure thereabout,
comprising in combination:

two elongate sections extending at an obtuse angle
to each other so as to accommodate one of said
heat-exchange fin structures; and

a third elongate section extending at an acute
angle to one of said two elongate sections so as to
accommodate the heat-exchange fin structures of both of

said pair of elongate finned tubes.

14. A heat exchanger as in claim 13,
wherein:

an elongate third elongate finned tube having a
third annular heat-exchange fin structure thereabout is
adjacent a first one of said pair of elongate finned
tubes;

a second baffle has fourth and fifth elongate
sections at an obtuse angle so as to accommodate said
third heat-exchange fin structure; and

said second baffle has a sixth elongate section at
an acute angle to said fifth elongate section so as to
accommodate said one of said pair of elongate finned
tubes and said third annular heat-exchange fin
structure, with said sixth elongate section spaced from

said third elongate section.
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15. A heat exchanger as in claim 14,

wherein:

an elongate fourth elongate finned tube having a
fourth annular heat-exchange fin structure thereabout
is adjacent said third elongate finned tube;

a third baffle has seventh and eighth  elongate

sections at an obtuse angle so as to accommodate said

third heat-exchange fin structure; and
said third baffle has a ninth elongate section at

an acute angle to said eighth elongate section so as to
accommodate said third and fourth annular heat exchange
fin structures, with said seventh elongate section

spaced from said fourth elongate section.

16. A heat exchanger as in claim 15,

having:

said seventh elongate section spaced from said
fourth elongate section more than said sixth elongate

section is spaced from said third elongate section.
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