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54) ECHANGEUR DE CHALEUR POUR CHAUFFE-EAU
34) HEAT EXCHANGER FOR A WATER HEATER

(57) Chaudiere de piscine ou de bassin (10) possedant un
collecteur ¢changeur de chaleur (28) concu pour
permettre 'utilisation de raccordements de tuyaux en
plastique directs sur la téte du collecteur (33). Ce dernier
se caracteérise principalement par un extrémite de téte
possedant un orifice d’admission (36) et un orifice de
sortie (37) situe€ a un niveau mférieur aux admaissions et
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(57) A swimming pool or spa heater unit (10) having a
heat exchanger manifold (28) designed to permait the use
of direct plastic piping connections to the manifold
header (33). The manifold 1s principally characterized by
a header end having an inlet port (36) and outlet port (37)
located on a level below the manifold inlets and outlets
(32) communicating with the heat exchanger (34). The
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sorties de collecteur (32) en communication avec
I’¢changeur de chaleur (34). L agencement 1mnverse des
orifices de téte (36, 37) par rapport aux admission et
sorties de collecteur (32) vers 1’¢changeur de chaleur
(34) permet a 1’eau restant dans 1'unit€¢ chauffee par la
chaleur résiduelle de la chaudiere (10) de former un
oradient de température qui empéche la température de
I’eau au raccordement avec la t€te d’attemndre un niveau
incompatible avec 1'utilisation de raccordements de
tuyaux en plastique directs. Le collecteur est €galement
pourvu de deversoirs (40, 41) qui assurent une protection
de la chaudiere en cas de fonctionnement a sec.
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inverted arrangement of the header ports (36, 37) relative
to the manifold 1nlets (32) and outlets (32) to the heat
exchanger (34) permits unreturned water in the unait
heated by residual heat from the heater (10) to form a
temperature gradient therebetween which prevents the
temperature of the water at the header connection from
reaching a level mcompatible with the use of direct
plastic piping connections. The manifold 1s also
integrally provided with weirs (40, 41) which serve to
provide dry-fire protections for the heater.
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Abstract

A swimming pool or spa heater unit (10) having a heat exchanger manifold (28) designed
to permit the usé of direct plastic piping connections to the manifold header (33). The
manifold is principally characterized by a header end having an inlet port (36) and outlet
port (37) located on a level below the manifold inlets and outlets (32) communicating
with the heat exchanger (34). The inverted arrangement of the header ports (36, 37)
relative to the manifold inlets (32) and outlets (32) to the heat exchanger (34) permits
unreturned water in the unit heated by residual heat from the heater (10) to form a
temperature gradient therebetween which prevents the temperature of the water at the
header connection from reaching a level incompatible with the use of direct plastic
piping connections. The manifold is also integrally provided with weirs (40, 41) which

serve to provide dry-fire protections for the heater.
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HEAT EXCHANGER FOR A WATER HEATER

BACKGROUND OF THE INVENTION

Field of the Invention: L
The present invention relates generally to/liquid heaters
5 and particularly swimming pool and spa heaters which transter
heat from products of combustion to water as it is being
circulated through a heat exchanger.
Description of the Prior Art: | -

A constant problem associated with the operation of

10 conventionally known swimming pool and spa heaters 1is that
sfter the heater is shut off, water circulation through the

heater is also shut off and water left in the heat exchanger

inside the unit continues to be heated by residual heat
stored in the mass of the unit. The amount of this residual

15 heat is quite often sufficient to cause the temperature of
the remaining water in the heat exchanger to rise close to
the boiling point before the heat can be dissipated to a
point where the water temperature will begin to lower.
Because the residual water in the heater can reach much

20 higher temperatures than does the circulating heated water as
it is returned to the swimming pool or spa, the last several
feet of piping leading to the header of the heater unit on

conventionally known heaters and the header couplings are
méde of copper Or other high temperature piping material

o¢ providing heat resistance characteristics sufficient to
address the problem. This is a disadvantage because the use
of plastic piping and couplings would offer significant
manufacturing cost savings. Additionally, the high header
temperatures place undesirable space restrictions on the

30 location of the heater unit.
Another problem associated with such heaters 1s that they
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are often elevated above the level of the body of water 1n
the swimming pool or spa. If a leak occurs 1in the water
conduit system associated with the heater, the water in the
heater will automatically drain and leave the heater dry. It
5 the heater 1s fired while dry, a "dry-fire” wili;3ccur which
may cause a melt-down of the heat exchanger before any of the
typical safety controls in the heater are able to respond. A
common practice which has been employed to address this
problem i1s to 1ncorporate a water tra; through an extension .,
10 to the heat exchanger or manifold which prevents the water
from completely draining under such circumstances. If a
"dry-fire" occurs in a heater having such a trap, the liquid
trapped in the manifold or heat exchanger will rapidly
convert into steam, the presence of which will more quickly

15 activate the heater safety controls to shut down the heater.
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SUMMARY OF THE INVENTION

In one aspect of the present invention there is provided
a swimming pool or spa heater having a burnerxr, an insulated
combustion chamber above the burner, a heat exchanger above

5 the insulated combustion chamber for facilitating heat
transfer between heated air in the insulated combustion
chamber and a liquid contained in the heat exchanger, a means
for ventilating excess heat from the insulated combustion
chamber, a heat exchanger manifold including at one end a

10 plurality of inlets and outlets in fluid communication with
the liguid in the heat exchanger and at the other end a
header having an inlet port and an outlet port, and inlet and
outlet water conduits including coupling means for coupling
the water conduits to the header. The improvement 1s

15 characterized by the inlet port and outlet port of the heat
exchanger manifold header beilng positioned on a level below
the plurality of heat exchanger manifold inlets and outlets,
thereby allowing the portions of the water conduits located
adjacent the header to be made of plastic. |

20 In another aspect of the present invention, the
improvement is characterized Dby the inlet port and outlet
port of the header being positioned on a level ﬁo higher than
the plurality of heat exchanger manifold inlets and outlets
and the manifold further integrally including welr means,

25 associated with the plurality of heat exchanger manifold
inlets and outlets, for limiting the flow of water from the
heat exchanger between the plurality of heat exchanger
manifold inlets and outlets and the inlet port and outlet

port of the header.

piping connections to the manifold header.
It is a further object of the present invention to
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provide a swimming pool or spa heater with a heat exchanger
manifold having integrally formed weir means providing
"dry-fire" protection for the heater.
Related objects and advantages of the present invention
5 will become more apparent by reference to the fbfiowing
figures and detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing the swimming pool or
spa heater of the present invention connected to a -
conventional pump and filter and showing the piping
5 connections to and from a pool or spa.
FIG. 2 is a diagrammatic view showing internal features

of the pool or spa heater of FIG. 1.
FIG. 3 is an exploded perspective view showing various

r

components of the pool or spa heater of FIG. l.
10 FIG. 4 is a perspective view, looking from the
right-front side, of the heat exchanger manifold.
FIG. 5 is a perspective view, looking from the left-front
side, of the heat exchanger manifold of FIG. 4.
FIG. 6 is a left side elevation view of the heat
1s exchanger manifold of FIG. 4.
FIG. 7 is a section view taken along lines 7--7 in FIG. 6.
FIG. 8 is a top elevation view of the heat exchanger
manifold of FIG. 4.
FIG. 9 is a fragmentary top elevation view, similar to
20 FIG. 8, but shown partially in a section taken along the
centerline of the top row of heat exchanger 1inlets and

outlets so as to show internal features.
FIG. 10 is a section view taken along lines 10--10 1n

FIG. 8.
25  TFIG. 11 is a section view taken along lines ll--1l in

FIG. 8.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
the embodiment illustrated in the drawings and specific
language will be used to describe the same. It will
nevertheless be understood that no limitation of the scope of
the invention is thereby intended, such alterations and
further modifications in the illustrated device, and such
further applications of the principles of the invention‘as
illustrated.therein being contemplated as would normally
occur to one skilled in the art to which the invention
relates.

Referring to the drawings in detail, FIG. 1 shows the
swimming pool or spa heater of the present invention
generally designated at 10 connected to a conventional pump
11 and filter unit 12. Heater 10 1is connected at a header
coupling 13 to a piping conduit 15 which routes to filter
unit 12. Water from the pool or spa (not shown) enters pump
11 from piping conduit 16 and after being filtered through
filter unit 12 is circulated into heater 10 through conduit
15. After being heated by heater 10 the heated water exits
at header coupling 17 and returns to the swimming pool or spasa
through piping conduit 18. The pump 11, filter unit 12, and
piping connections just described are conventionally well
known and it should be understood that the depiction and
arrangement of these compenents 18 representational only. It
should however be appreciated that whereas polyvinylchlbride
(PVC) plastic piping is now commonly used for most of the
various piping connections just described, for reasons
previously discussed the last several feet of piping leading
to header coupling 16 and first scveral feet of piping
leading from header coupling 15 generally designated at arrow
19 have in the past necessarily employed high temperature

piping such as copper piping. In the present invention,

Paaialy
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piping segments 19 may be made of PVC piping oOr other plastic
piping which cannot withstand water temperatures approaching
the boiling point. | |
Referring now to FIGS. 2 and 3, the heater }0 generally
5 1ncludes a gas-type burner 22 mounted in the lower portion of
a combustion chamber 23, a heat exchanger 24 comprising a

plurality of parallel mounted tubes 27 extending horizontally
within combustion chamber 23 above burner 22, and an alr

ventilation system including a plurality of louvres 25 f ormed,

10 in the top, front, rear and side walls of housing 26 and
openings in the combustion chamber 23. ASs seen in FIG. 3,
there are a series of nine heat exchanger tubes in the
preferred embodiment. Depending upon various design
considerations such as the desired heating capacity of the

15 heater, size and length of the tubes, etc., the number of
tubes may of course be varied. The walls of combustion
chamber 23 are wrapped with a suitable insulation material
30. Heat exchanger 24 extends between and 1s 1in fluid

communication with a manifold 28 and return header 29.

20 Referring now to FIGS. 4-12, the construction of manifold
28 will now be described in detail. At the heat exchanger
end 31 of the manifold 28 there is provided a plurality of
heat exchanger inlets and outlets 32 having identical
diameters and which correspond in number with the desired

25 number of heat exchanger tubes 27. While the preferred
embodiment is shown as having a total of nine inlets and
outlets 32, a greater OX lesser number could also be
employed. 1In order to provide desirable air flow between the
tubes 27 while conserving space, the tubes, and accordingly

30 also the inlets and outlets 32, are arranged in two axially
horizontally aligned rows with the respective inlets and
outlets of each row being offset relatiye to one another. At
the other end of manifold 28 is a header 33 defining a header
inlet 36 and header outlet 37. The diameters of the header

35 inlet 36 and header outlet 37 are identically sized and the
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centers thereof are axially aligned horizontally. Webs 34

and 35 define channels which respectively interconnect the
three leftmost inlets/outlets 32,and two right most
inlets/outlets 32 in FIG. 7 to header inlet 36 and header

5 outlet 37. The central four inlets/outlets 32 in-FIG. 7
provide an intermediate return pass to return header 29. As
seen in FIGS. 5 and 6, header 33 1s also provided with an
access opening 38 over which is mounted a thermal and flow
valve assembly (not'shown).

10 The manifold 28 is preferably sized and arranged such
that the average level of water left standing in the heat
exchanger when the heater is shut off will be no less than
about 3 inches, and because of space restrictions in the
heater 10 is preferably in a range from about 3 to 4 1i1nches,

15 above the average water level at the header inlet 36 and
header outlet 37. This arrangement 1s inverted from the
orientation of conventionally known manifolds which typically
position the header inlet and outlet above the level of the
heat exchanger. This amount of spacing provides a

20 sufficiently high column of water that as the water left
standing in the heater is heated by residual heat thermally
stored in the mass of the heater, a temperature gradient will
form along the height of the column which prevents water in
the vicinity of the header inlet and outlet from reaching a

25 temperature which could be destructive to the structural
integrity of commonly used PVC piping. Because the heat
exchanger 24 depicted herein is formed of a series of
straight tubes, the average level of water in the heat
exchanger will be identical to the average height of the

30 centers of the inlets/outlets 32 and the average level of
water at the header inlet and outlet will be i1dentical to the
height of their centers.

Referring now particularly to FIGS. 9-11, manifold 28 1s
integrally provided with weirs 40 and 41. The welr 40

135 extends in the fluid channel 42 communicating between the

PCT/US92/07668
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leftmost two outlets 32 shown in FIG. 8 as well as a third
outlet 32 (see FIG. 7) not shown in FIG. 9 and header 1inlet
36 (see FIG. 5). As shown in FIGS. 9 and 10, weir 40 1s
positioned slightly behind the outlets 32 at a location where
channel 42 has a constricted width, with the to§“§3 of weilr
40 extending vertically to a height which is only slightly
lower than the center of the lower outlets 32. Welr 41 1s
positioned in the fluid channel 45 extending between the two
rightmost inlets 32 as seen in FIG. 7 (only one of which 1s
shown in FIG. 9) and header outlet 37. Similar to welr 40,
the top 46 (FIG. 10) of weir 41 extends vertically to a
height which 1s only slightly lower than the center of the
lower of the two inlets 32 in channel 45. Weirs 40 and 41l
thus.prevent water from competely draining from the heat

15 exchanger tubes 27 in the event of a leak anywhere else in

20

the system.

While the invention has been illustrated and described 1in
detail in the drawings and foregoing description, the same 1s
to be considered as illustrative and not restrictive 1n
character, it being understood that only the preferred
embodiment has been shown and described and that all changes
and modifications that come within the spirit of the

invention are desired to be protected.

3
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. In a swimming pool or spa heater having a burner, an insulated

combustion chamber above the burner, a heat exchanger above the insulated
combustion chamber for facilitating heat transfer between heated air in the insulated
combustion chamber and a liquid contained in the heat exchanger, a means for
ventilating excess heat from the insulated combustion chamber, a heat exchanger
manifold including at one end alplurality of inlets and outlets in fluid
communication with the liquid in the heat exchanger, the heat exchanger manifold
further including a header having an inlet port at a first end and an outlet port at a
second end, and inlet and outlet water conduits including coupling means for
coupling the water conduits to the header, the improvement comprising:

said heat exchanger having a first end'which detines a top portion and a
second end which defines a lower end wherein said inlet port and outlet port of the
header of said heat exchanger manifold are below said plurality of heat exchanger
manifold inlets and outlets in the direction of said lower end, wherein said heat
exchanger manifold integrally includes a weir means, associated with said
plurality of heat exchanger manifold inlets and outlets, for retaining a minimum
amount of liquid in said heat exchanger between said plurality of heat exchanger

manifold inlets and outlets and said inlet port and outlet port of said header .

2. In a swimming pool or spa heater having a burner, an insulated
combustion chamber above the burner, a heat exchanger above the insulated
combustion chamber for facilitating heat transfer between heated air in the insulated
combustion chamber and a liquid contained in the heat exchanger, a means for
ventilating excess heat from the insulated combustion chamber, a heat exchanger
manifold including at one end a plurality of inlets and outlets in fluid
communication with the liquid in the heat exchanger, the heat exchanger manifold

further including a header having an inlet port at a first end and an outlet port at a

e Y A [ 4 A S Y d gy
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second end, and inlet and outlet conduits including coupling means for coupling the
conduits to the header, the improvement comprising:

said heat exchanger having a first end which defines a top portion and a
second end which defines a lower end wherein said inlet port and outlet port of the
header of said heat exchanger manifold are located on a level no higher than
said plurality of heat exchanger manifold inlets and outlets in the direction of said
lower end;

and said heat exchanger manifold integrally includes a weir means.
associated with said plurality of heat exchanger manifold inlets and outlets, for
retaining a minimum amount of liquid in said heat exchanger between said plurality
of heat exchanger manifold inlets and outlets and said inlet port and outlet port of

said header.

3. T'he improvement of claim 2 wherein said heat exchanger manifold
inlets and outlets are arranged along upper and lower rows, said weir means having a
top which extends to a level above the bottom of said lower row of heat exchanger

manifold inlets and outlets.

4. The improvement of claim 2 wherein said heat exchanger manifold is
arranged such that said inlet port and said outlet port of said header are each located
on a level which is at least about three inches below the average level of said

plurality of heat exchanger manifold inlets and outlets.
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