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Abstract of the Disclosure

A baftle for a heat exchanger tube extending between opposed header
pipes. The baffle is a longitudinal member with a concave underside
shape conforming to the convex circumferential shape of the heat
exchanger tube, and has a length substantially equal to the distance
between the header pipes. A lip having a convex top side shape con-
forming to the concave underside shape of the longitudinal member
extends along one longitudinal edge of the member. Two such members
can be nested together by overlaying the non-lipped longitudinal edge of
a one member atop the lipped longitudinal edge of the other member. A
plurality of longitudinally aligned heat vent slits extend substantially the
entire length of an uppermost portion of the member.
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Technical Field
[0001] This invention relates to baffles for improving heat transfer

in gas-fired hydronic boiler heat exchangers.

Background
[0002] Figures 1 and 2 depict a prior art hydronic boiler 10 having

a heat exchanger 12 incorporating upper and lower headers 14, 16.

10  Upper header 14’s finned heat exchange tubes 18 are fluidicly coupled
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between front and rear pipe portions of upper header 14. Lower header
16’s finned heat exchange tubes 19 are fluidicly coupled between front
and rear pipe portions of lower header 16. Riser pipes 20 fluidicly
couple the rear pipe portions of upper and lower headers 14, 16 respec-
tively.

[0003] Water to be heated is pumped into heat exchanger 12 via
inlet pipe 22 which is fluidicly coupled to inlet port 23 provided in the
front pipe portion of lower header 16. The water flows from inlet port
23 1nto the front pipe portion of lower header 16, then flows through
one of finned tubes 19 to the rear pipe portion of lower header 16, then
flows through one of riser pipes 20 to the rear pipe portion of upper
header 14, then flows through one of finned tubes 18 to the front pipe
portion of upper header 14, and ultimately exits heat exchanger 12 by
flowing through an outlet port (not shown) provided in the front pipe
portion of upper header 14.

[0004] Heat 1s provided by burner tubes 24 which burn natural gas
or propane gas supplied to burner tubes 24 through gas manifold 26.
Combustion air is drawn upwardly through apertured base pan 28 which
1s mounted beneath burner tubes 24. Hot gases emitted by burner tubes
24 flows between the heat exchange fins which spirally and circumfer-
entially surround tubes 18, 19 thus heating the fins, tubes 18, 19 and the
water flowing therethrough. Refractory insulation material 30 sur-
rounds heat exchanger 12 and burner tubes 24. After flowing between
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the heat exchange fins of tubes 18, 19 as aforesaid, the hot gases are
exhausted through flue collector nozzle 32.

[0005] Prior art baffles 34 are provided between the upper, longi-
tudinally extending portions of each adjacent pair of finned tubes 18 or
19, and between each outermost finned tube 18 or 19 and the adjacent
refractory insulation 30. Baffles 34 are typically metal bars having a
“T” cross-sectional shape, a flattened “V” cross-sectional shape, or an
arcuate “V” cross-sectional shape conforming to the outer curvature of
finned tubes 18, 19. As depicted in Figures 1 and 2, baftles 34 have a
“T” cross-sectional shape. Baffles 34 deflect hot gases emitted by
burner tubes 24 toward finned tubes 18, 19 to improve heat transter
through finned tubes 18, 19 to water flowing therethrough. Without
baffles 34, heat transfer efficiency is reduced, since a considerable
portion of the hot gases emitted by burner tubes 24 escapes through
finned tubes 18, 19 into flue collector nozzle 32 without contributing
significantly to heating of finned tubes 18, 19 or water flowing
therethrough.

[0006] This invention provides an improved baffle for enhancing
the heat transfer efficiency of a gas-fired hydronic boiler heat

exchanger.

Brief Description of Drawings

[0007] Figure 1 is a cross-sectional front elevation view of a
hydronic boiler having a heat exchanger equipped with prior art baftles.
[0008] Figure 2 is a partially fragmented cross-sectional top plan
view of the Figure 1 boiler, taken with respect to line 2—2 shown in

Figure 1.

[0009] Figure 3 is an oblique isometric view of a heat exchanger
having a baffle in accordance with the invention.

[0010] Figure 4 is similar to Figure 3, but is partially exploded to
show the baffles apart from the heat exchanger, with the upper batfle’s
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segments nested together and the lower baffle’s segments separated
from one another.

[0011] Figure 5 1s a cross-sectional view taken with respect to line
5—35 shown in Figure 3.

[0012] Figure 6 1s an end elevation view of three baffle segments
nested together in accordance with the invention.

cripti
[0013] Throughout the following description, specific details are
set forth in order to provide a more thorough understanding of the
invention. However, the invention may be practiced without these
particulars. In other instances, well known elements have not been
shown or described in detail to avoid unnecessarily obscuring the
invention. Accordingly, the specification and drawings are to be re-
garded 1n an illustrative, rather than a restrictive, sense.
[0014] Figures 3, 4 and S depict a heat exchanger 40 equipped
with battle segments 42 in accordance with the invention. Heat
exchanger 40 incorporates upper and lower headers 44, 46. Upper
header 44 incorporates front and rear pipes 48, 50 plus finned tubes 52
which are fluidicly coupled between pipes 48, 50. Lower header 46
incorporates front and rear pipes 54, 56 plus finned tubes 58 which are
fluidicly coupled between pipes 54, 56. Riser pipes 60 fluidicly couple
upper header rear pipe 50 and lower header rear pipe 56.
[0015] Water to be heated is pumped into heat exchanger 40
through lower header front pipe 54’s inlet port 62. After flowing
through lower header front pipe 54, one of finned tubes 58, lower
header rear pipe 56, one of riser pipes 60, upper header rear pipe 50,
one of upper header finned tubes 52 and upper header front pipe 48, the
heated water exits heat exchanger 40 through upper header front pipe
48’s outlet port 64.



10

15

20

23

30

CA 02500598 2005-03-14

_4 -

[0016] A longitudinally extending baffle segment 42 is provided
for each one of upper header 44’s finned tubes 52 and for each one of
lower header 46’s finned tubes 58. Each battle segment 42 is a longitu-
dinal member having a concave underside shape conforming to the
convex outer circumferential shape of the finned portion of finned tubes
52, 58. The longitudinally opposed ends of each baffle segment 42 are
shaped to form arcuate tabs 66, 638 which are tightly fitted against the
arcuate side one of header pipes 48, 50, 54, 56 during assembly of heat
exchanger 40 such that the underside of each baffle segment 42 closely
covers (e.g. touches) the upper circumferential portion of the heat
exchange fins surrounding one of tubes 52, 58 and extends the entire
length of that tube. One or more (preferably, a plurality of) longitudi-
nally aligned heat vent slits 70 are formed through and extend along
substantially the entire length of the uppermost portion of each baffle
segment 42. A refractory ceramic fibre blanket such as that available
from Unifrax Corporation of Niagara Falls, NY under the trademark
FIBERFRAXZ® is preferably fitted tightly over each one of header pipes
48, 50, 54, 56 and the adjacent portions of heat exchanger 40 to prevent
hot gases from escaping through any gaps which may exist between the

header pipes and the heat exchanger.

[0017] An upwardly protruding, longitudinally extending lip 72 is
provided along one longitudinal edge of each baffle segment 42. As
best seen 1n Figure 6, the top side of each lip 72 has a convex shape
conforming to the concave underside shape of each baffle segment 42.
Lips 72 facilitate nesting of adjacent baffle segments 42 as best shown in
Figures 5 and 6. More particularly, the non-lipped longitudinal edge of
one baffle segment 42 1s laid atop the lipped edge of an immediately
adjacent baffle segment 42 to form a tight longitudinally extending seal
between those two baffle segments. A plurality of baffle segments 42
can thus be nested tightly together, in close proximity above a corre-
sponding plurality of adjacent heat exchange tubes 52 or 38.
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[0018] Each baffle segment 42 covers about a 120° arc length
semi-cylindrical portion of the uppermost part of one of finned tubes 52
or 58. Such semi-cylindrical covering concentrates the flow of hot
combustion products (i.e. gases) against the adjacent finned tube 52 or
58, improving heat transfer efficiency in comparison to prior art baffles
which do not cover the heat exchangers’s finned tubes, or do not con-
form to the finned tubes’ shape, or are placed further upstream or
downstream of the finned tube. Such prior art baffles allow more hot
combustion gases to bypass contact with the finned tubes’ surfaces than
baftle segments 42, or reduce the finned tubes’ exposure time to the hot
gases In comparison to the invention. Heat transfer efficiency is further
improved if a plurality of baffle segments 42 are nested together as
aforesaid. More particularly, when nested together as aforesaid, a
plurality of baftle segments 42 promote more uniform flow of hot
combustion gases past each one of finned tubes 52, 58 along the entire
length of each baffle segment 42 and across the full width of each
horizontal layer of finned tubes 52 or 58. Slits 70 controllably release
hot gases after the gases have contributed significantly to heating of
finned tubes 52 or 58 as aforesaid.

[0019] By contrast, time consuming labour is required to install
prior art “T”-shaped or “V”-shaped baftles (or other prior art baffles)
and align them precisely parallel to one another to achieve even combus-
tion gas flow distribution along the length of each finned tube. More-
over, prior art baffles are typically wired in place. The wiring is
usually destroyed by the combustion process, exposing the baffles to
subsequent dislodgment and consequential misalignment due to heat
warpage, or due to moving or jostling forces imposed on the boiler
during maintenance operations. Even if prior art “T”-shaped or
“V7”-shaped battles are correctly installed and aligned, the gaps left
between adjacent baffles in each horizontal layer of finned tubes must be
substantially equal to prevent excess flow of combustion gases (and
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consequential hot spots) at the widest gap. It is also difficult to achieve
the desired uniform distribution of combustion gases with prior art
baffles placed further upstream or downstream of the finned tube.
[0020] As will be apparent to those skilled in the art in the light of
the foregoing disclosure, many alterations and modifications are possi-
ble in the practice of this invention without departing from the spirit or
scope thereof. For example, the water flow path structure of heat
exchanger 12 may differ somewhat from that of heat exchanger 40, but
baffles 42 can be used with either one of heat exchangers 12 or 40 or
with any other heat exchanger having finned heat exchange tubes like
those provided in either of heat exchangers 12 or 40. As another
example, lip 72 need not extend continuously along the entire longitudi-
nal edge of baffle segment 42, but may be notched or divided to form a
plurality of arcuate notches (not shown). Lip 72 also need not have an
arcuate shape, but may be flat. Lips 72 may if desired be provided
along both longitudinal edges of each baffle segment 42. As a further
example, although each baffle segment 42 is preferably formed of thin
material with a concave underside and a convex top side, batfle seg-
ments 42 could alternatively be formed of thicker material without a
convex top side. The number and size of heat vent slits 70 may be
increased or decreased, and the slits’ shape may be varied as desired to
accommodate fabrication techniques appropriate to the materials used to
form baffle segments 42 and control combustion airtflow. The scope of
the invention is to be construed in accordance with the substance defined

by the following claims.
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WHAT IS CLAIMED IS:

A baffle for a heat exchanger tube extending between opposed
header pipes, the baffle comprising a longitudinal member having
a concave underside shape conforming to the convex circumfer-
ential shape of the heat exchanger tube and having a length sub-
stantially equal to the distance between the header pipes.

A baffle as defined in claim 1, further comprising a tab formed on
each opposed end of the longitudinal member, each tab sized and
shaped for tight fitting engagement with one of the header pipes.

A baffle as defined in claim 2, each tab having an arcuate cross-
sectional shape.

A bafﬂe' as defined in claim 1, further comprising at least one
heat vent slit in the longitudinal member.

A baffle as defined in claim 1, further comprising a plurality of
heat vent slits in the longitudinal member and wherein the heat

vent slits are longitudinally aligned and extend substantially the
entire length of the longitudinal member.

A baffle as defined in claim 5, wherein the heat vent slits extend
along an uppermost portion of the longitudinal member.

A baffle as defined in claim 1, further comprising a lip extending
longitudinally along one longitudinal edge of the longitudinal
member.
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A baffle as defined 1n claim 7, the lip having a convex top side
shape conforming to the concave underside shape of the longitudi-

nal member.

A baffle as defined in claim 7, further comprising two of said
longitudinal members, a non-lipped longitudinal edge of a first
one of said longitudinal members overlying a lipped longitudinal
edge of a second one of said longitudinal members.

A baffle as defined in claim 8, further comprising two of said
longitudinal members, a non-lipped longitudinal edge of a first
one of said longitudinal members overlying a lipped longitudinal
edge of a second one of said longitudinal members.

A hydronic heat exchanger having a baffle as defined in claim 1.
A hydronic heat exchanger having a baffle as defined in claim 9.
A hydronic heat exchanger having a baffle as defined in claim 10.
A hydronic boiler having a baffle as defined in claim 1.

A hydronic boiler having a baffle as defined in claim 9.

A hydronic boiler having a baffle as defined in claim 10.

A method of improving the heat transfer efficiency of a heat
exchanger tube extending between opposed header pipes, the

method comprising substantially covering a semi-cylindrical
portion of an uppermost part of each one of the heat exchanger
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tubes, while directing hot gases upwardly through the heat
exchanger tubes.

A method as defined in claim 17, further comprising controllably
venting the hot gases away from the heat exchanger tubes.

A method as defined in claim 18, wherein the semi-cylindrical
portion has an arc length of about 120°.
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FIGURE 3
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FIGURE 6
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