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(57) Abstract

A gas-fired water heating appliance of highly compact
construction and high thermal efficiency comprises a burner
(7), a flow path (16) for the flue gases wherein a pair of gas-wa-
ter heat exchangers (11, 12) are supported, and means (18) for
selectively directing the flue gases to one or both of the heat ex-

changers (11, 12).
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A gas-fired water heating appliance
DESCRIPTION

Technical Field

The present invention relates to a gas-fired
water heating appliance of a type which comprises a
burner, a flow path for the flue gases issuing from the
burner, and a first gas-water heat exchanger placed in
the gas flow path.

Throughout this specification and the
appended claims, the term "gas-fired water heating
appliance® is used to both denote a gas-fired boiler
intended to supply heated water for sanitary and space
heating purposes, and so-called "instant" or prompt
delivery water heaters only intended for supplying

sanitary heated water.

Background Art

As is known, a growing demand in the water
heater industry is for increasingly more compact
design, higher performance, and more reliable
appliances having the 1lowest possible maintenance
requirements.

To this aim, several solutions have been
proposed in the pertinent art wherein, for example, the
water system and the primary heat exchanger for
supplying heated water for room heating are

incorporated into the appliance main frame, as
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disclosed in co-pending Italian Patent Application No.

21365-A/89 by this same Applicant.

A first unfavorable aspect of cénventional
water heaters when used in boiler applications is that
liguid leakage paths may develop in the water-water
heat exchanger arranged for transferring heat to the
secondary fluid (sanitary heated water) from the
primary one (heated water for room heating), which
would result in some of the room heating water becoming
admixed to the sanitary water and undesirably
contaminating it.

A second unfavorable aspect of prior water
heating appliances for instant water heater use is that
it is difficult to fulfill efficiently varying sanitary

hot water tapping demands.

Indeed, hot water tapping may Vvary, for
example, between a required minimum to £ill a kitchen

sink to a maximum for £illing a bath tub.

where the appliance is sized for small
demands, it will be uhcapable of fulfilling high ones,
and conversely, if sized for high demands, a
substantial efficiency loss will have to be accepted
along with an incapacity to maintain to a desired
constant value the temperature of the heated water.

Disclosure of the Invention
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The problem underlying this invention is,
therefore, that of providing a water heating appliance
of the foregoing type which, while retaining the same
heating capacity and space requirements as the cited
prior appliances, is able to overcome their drawbacks.

This problem 1is solved according to the
invention by a water heating appliance which is
characterized in that it includes, placed in said flue
gas flow vath, a second gas-water heat exchanger which
is structurally and hydraulically independent from said
first heat exchanger, means being also provided for
selectively directing the flue gases to one or both of
said heat exchangers.

The features and advantages of an appliance
according to the invention can be understood from the
following detailed description of some embodiments
thereof, to be read by way of non-limitative examples
with reference to the accompanying drawings.

Brief Description of Drawings

In the drawings,

Figure 1 1is a perspective view of a water
heating appliance according to the invention, in
particular a wall mounted gas-fired boiler;

Figure 2 shows in perspective some details of

the boiler in Figure 1;
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Figure 3 1is an exploded perspective view,
drawn to an enlarged scale, of the wall mounted boiler
shown in Figure 1;

Figure 4 is a front view of some additional
details of the wall mounted boiler in Figure 1;

Figure 5 shows a cross-sectional view of the
boiler in Figure 1, taken along the line V-V in Figure
4;

Figure 6 is a front elevation view
schematically depicting a second embodiment of a water
heating appliance according to the invention, in
particular a wall mounted gas-fired water heater; and

Figure 7 is a cross-sectional view of the
water heater in Figure 6, taken along the line VII-VII

of Figure 6.

Modes for Carrying Out the Invention

With reference to Figures 1 to 5, generally
shown at 1 is a water heating appliance, in particular
a wall mounted gas-fired boiler of the instant type,

intended to produce hot water for both room heating and

sanitary purposes.

The boiler 1 has a front panel 2 and a pair
of juxtaposed side walls 3a, 3b adapted to be anchored
to a plate-like, load-carrying hanger frame 4 which

extends parallel to the front panel 2.

SUESTITUTE SHEET
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The front panel 2, side walls 3a, 3b, and
hanger frame 4 jointly form a casina substantially
parallelepipedic in shape. on whose inside a plate-like
member 5 is supported which has a box-type body, also
substantially parallelepipedic in shape, and a bottom
wall 5a and Jjuxtaposed long 5b-5¢ and short 5d-b5e
sidewalls.

The plate~like member 5 is air-tight secured
with its free ends onto the hanger frame 4 in a manner
known per se, such as through the use of screw
fasteners and sealing gaskets.

The hanger frame 4 and plate-like member 5
border a box-type, sealed boiler chamber having a path
16 defined therethrough for the flue gases outflowing
from a gas burner 7 of the fully pre-mixed, high flame
density type.

Preformed inr the hanger frame 4 and the
bottom wall 5a of the plate-like member 5 are
respective pipe coils 8, 9 which comprise respective
primary 11 and secondary 12 heat exchangers operative
to produce, the former heated water for room heating,
and the latter heated water for sanitary use.

Attached to the hanger frame 4 and the
plate~-like member 5, at the locations of respective

pipe coils 8 and 9 in a manner known per se, such as by
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spot or laser welding. are & plurality of pegs 13, 14
extending horizontally within the boiler chamber 6,
transversely to the layout of the pipe coils 8 and 9.

The pedgs 13, 14 are held apart by a partition
15 which extends parallel to the frame 4 and the wall
5a, wherebetween it is supported conventionally by the
side walls 5b, S5c of the plate-like member 5.

The partition 15, being formed preferably
from a thermally insulative material and having
reflective surfaces, splits the gas flow path 16 into
two parallel paths 16a, 16b, respectively defined in

co-operation with the hanger frame 4 and the Dbottom

wall 5a of the plate-like member 5.

Means 18, adapted to selectively direct the
flue gases to either of said gas flow paths 16a, 16b,
are provided at the top end of the partition 15.

Said means 18 comprise a baffle plate 19,
having an actuator 20 which is driven conventionally as
explained hereinafter by a control device 10 to suit

the demand for sanitary heated water.

The baffle plate 19, being supported

pivotally by the side walls 5b, 5c¢ of member 5, 1is
driven by the actuator 20 between two opposed positions

where it will alternately block either of said gas flow

paths 16a, 16Db.
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The boiler chamber 6 is in gas communication
with a smoke exhaust duct 22 through a slit 21 formed
across the frame 4 below the pipe coil 8. This duct is
defined between the hanger frame 4 and a box-shaped
metal sheet 23 conventionally sealed to the frame 4 as
by welding.

Specifically, the smoke exhaust duct 22
(Figure 3) extends parallel to the pipe coil 8 and in
gas communication at the top with a smoke exhaust
header 25 on the boiler exterior, through an opening 24
formed in the frame 4.

The pipe c¢oil 8 forming the primary heat
exchanger 11 is in liquid communication (Figure 4) with
a deaerator 28, in turn communicating, through a 1line
27, with the suction port 26a of a pump 26 for
circulating hot water for room heating. The latter is
delivered by the pump 26 to an external circuit -- not
shown =-- over a line 31, also formed in the frame 4,
having opposed openings 32 and 33.

Furthermore, the pipe coil 8 is in fluid
communication with the room heating circuit through a
line 30 having an inlet opening 29 and communicating
with an expansion tank 17 through a pipe 30a.

The openings 29 and 33, therefore,

respectively constitute an inlet and an outlet for the
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room heating hot water from the boiler.

shown at 34 and 35 are conduits forméd in
parallel through the hanger frame 4 and adapted to
connect a sanitary hot water delivery system to the
pipe coil 9 constituting the secondary heat exchanger.

The conduits 34, 35 are connected to the pipe
coil 9 through tubular fittings 36 and 37 and provided
with openings 34a,b and 35a.b at their opposed ends.
The openings 34a, 35a respectively constitute an inlet
and an outlet for sanitary hot water from the boiler
(see Figure 4).

Designated 41 is a flow sensor which 1is
mounted coaxially in the tubular fitting 36 activated
by the flow of the sanitary heated water.

‘ Also formed in the frame 4 are a plurality of
ducts for supplying the gas/air mixture to the burner
7. B first of said ducts, indicated at 38, connects an
air intake 39 to a fan 40 which forces a predetermined
air flow rate through an additional air delivery duct
44 being in gas communication with the burner 7 and
provided with opposed openings 45, 46.

A gas supply duct 47 provided with juxtaposed
gas inlet 48 and gas outlet 49 openings, enables the
admission of a predetermined gaseous fuel flow rate

into the duct 44. Provided in the duct 47, moreover,
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are valve means 50 for controlling and regulating the
gas flow rate.

With reference to Figure 4, it should be
noted that the duct 44 is also connected, through a
branch duct 51, to the smoke exhaust duct 22, whereby
the smoke can be diluted.

The various operations of all the boiler
components shown are controlled by the control device
10, known per se, which can be accessed to from outside
through a slit 53 provided in the front panel 2.

In accordance with this invention, all of the
aforementioned lines, with the exception of the gas
supply duct 47, are conventionally pre-formed in the
hanger frame 4 or the plate-like member 5, specifically
in the bottom wall 5a. Thus, as an example, the hanger
frame 4 and plate-like member 5 may be formed by f£first
and second juxtaposed metal sheets, and the ducts
and/or pipe coils defined preferably as Dby press
forming on one of said metal sheets, or alternatively,
on both metal sheets.

The dJducts thus formed are then sealed by such
conventional 3joining processes as laser or roller
welding, or cementing.

All the ducts or 1lines formed in the hanger

frame 4 are also provided with fittings, not shown,
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fixed to the frame itself for connection to the
remaining parts of the boiler or external circuits, in
turn provided with connectors, not shown, adapted to
fit sealingly thereon.

Advantageously, the <foregoing fittings also
provide mechanical support for the various elements

being connected thereto.

The operation of the wall mounted boiler 1
acco:ding to the invention will be now described with
reference to a starting condition, shown in Figure 5,
wherein the baffle plate 19 is tilted toward the
plate-like member 5 to only admit the flue gases
issuing from the burner 7 to the gas flow path 1lé6a.

Under this condition, the water in the space
heating circuit is caused to flow by the pump 26 and
becomes heated by means of the primary heat exchanger
11.

More particularly, the space heating water
will be flown successively through the 1line 30, pipe
coil 8, deaerator 28, 1line 27, pump 26, line 31, and
finally discharged £rom the latter line through the
opening 33.

When the temperature of the room heating
water dropps below a set value, the fan 40 is operated

in a conventional way, such as by means of a
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thermostat. Thus, a selected ailr/gas mixture will be
supplied to the burner 7 and burned thereat.
Accordingly, the burner will heat the hanger frame 4 at
the pipe coil 8, both directly and through the pegs 13,
so as to heat, the water flowing through the pipe coil
8.

Advantageously, the partition 15, being lined
with a reflecting material, will limit heat dissipation
by reflecting it back onto the peg 13.

The combustion smoke from the burner 7, while
being gquite small in amount with burners of the
aforesaid type,fwill flow down toward the slit 21 along
the gas flow path 16a and sweep past the éegs 13 which
swirl the smoke flow to enhance the rate of heat
exchange.

The smoke, after flowing through the slit 21,
is then passed into the duct 22, connected atop, via
the header 25, to a conventional smoke stack, not
shown.

It is to be noted that, in £flowing up the
duct 22, the smoke will sweep across the frame 4 at the
location of the pipe coil 8, and be maintained thereby
at a temperature generally above the dew point, thus

limiting the risk of condensate forming within the

smoke stack.
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The last-mentioned risk is further attenuated

by the fact that some of the air drawn in by the fan 40
is forced into duct 22 through duct 51 to dilute the
flue gases and lower the dew point value.

Any condensate formed in the smoke exhaust
duct 22 is in any case collected in a conventional

drain duct or sump, not shown, arranged at the Dbottom

end of the duct.

As can be appreciated from Figure 5, under
this starting condition, whereby the boiler will heat
the room heating water, the burner 7 only applies heat

to the primary heat exchanger 11 formed within the

hanger frame 4.

when heated water is tapped off for sanitary
use through the outlet 35a, the flow sensor 41 arranged
in the tubular fitting 36 sends a signal to thé control
device 10 to stop operation of the pump 26 and tilt the
baffle plate 19 toward the hanger frame 4 by means of
the actuator 20.

The baffle plate 19, whose position is
jllustrated by dash lines in Figure 5, will then shut
off the gas flow path 16a and divert the flue gases
from the burner toward the secondary heat exchanger 12.

The hot gases, now flowing along the gas path

16h, will therefore heat the water which flows through
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the pipe coil 9, quite in the same way as discussed in
relation to the primary heat exchanger 11 (pipe coil
8).

The boiler heating capacity is thus fully
exploited to heat the sanitary water in a rapid and
highly efficient manner.

By having the two heating water and sanitary
water heat supply circuits separated, any chance of the
two fluids mixing together is advantageously prevented.

on removal of the demand for hot sanitary
water, the actuator is placed back under control by the
thermostat controlling the temperature of the room
heating water, and where required, returned to its
original position whereat it opens the gas flow path
l6a.

Partially and schematicallyrshown in Figures
6 and 7 is a second embodiment of a water heating
appliance according to the invention, comprising in
particular'a wall mounted, gas-fired water heater of
the instant type, designated 101,

In the water heater 101, those component
parts which are structurally or functionally equivalent
to those of the boiler 1, are denoted by the same
reference numerals and will not be further described.

In the water heater 101, the primary 11 and
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secondary 12 heat exchangers are both intendegd for

supplying heated water for sanitary use. Consequently,

the water heater 101 is eguipped with an additional

flow sensor 42 located in the line 30 upstream of the

pipe coil 8. In this case, the fluid flow through the

heat exchangers 11 and 12 and their respective water
circuits is advantageously promoted by the own pressure
of the water supply, thereby the pump 26 is no 1longer
required. In addition, the fan 40 is arranged to draw
air directly from the environment, so that the air
intake 39 and duct 38 are no longer necessary.

Advantageously, the burnmer 7 is of the dual
flame type, and the baffle plate 19 can be set into
three positions, respectively tilted against the £frame
4, against the plate-like member 5, and an intermediate
one (see Figure 7).

The operation of the water heater 101 just
described is quite similar to the previously discussed
one in relation to the boiler 1.

Where hot sanitary water is demanded in small
amounts, such as for a Xkitchen sink. the heated water
is tapped off through the opening 32 being fluid
connected to the primary heat exchanger 11 (pipe coil

8) via the line 27.

The flow sensor 42 will then control the
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positioning of the baffle plate 19 close against the
plate-like member 5.

In quite a siﬁilar manner, the secondary heat
exchanger 12 is operated when a larger amount of water
is to be delivered through the opening 35a.

Where a demand for hot sanitary water exists
at any one time from several outlets, the baffle plate
19 will move into the position illustrated in Figure 7
by full lines, to control heating of both pipe coils by
the burnerr 7 and the flue gases issuing therefrom.
Thus, heated water for sanitarty use is supplieé¢ from
both heat exchangers 11 and 12.

On removal of the demand from one or both
outlets, the baffle plate will locate so as to shut off
either of gas flow paths, 16a or 16b, as required.

In this way, the water heater 101 is enabled
to supply hot sanitary water in constant amounts at a
constant temperature simultaneously to a number of
outlets.

Advantageously by providing three different
positions for the baffle plate 19, the temperature of
the water being heated through the heat exchangers can
be controlled in an independent way within a broad
range of values.

The water heating appliance of this invention
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simplified, extremely compact construction; in

is of
fact, its depth dimension can be at least halved with

respect to that of conventional water heating

appliances.

By providing two separate gas-water heat
exchangers, flexibility of operation and a definitely
higher degree of reliability can be ensured over
conventional water heating appliance designs.

A  further advantage afforded by the

appliance of the invention, especially in Dboiler-type
applications, is that it lends itself to the use within
modular installations for room heating or producing hot
sanitary water, which have a number of mutually spaced,
parallel walls, whereby a high heating capacity and

substantial operational flexibility can be built in,

within limited volumes.
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CLAIMS

1. A gas-fired water heating appliance of a
type which comprises a burner (7), a flow path (16) for
the flue gases issuing from the.burner (7), and a first
gas-water heat exchanger (11) placed in the gas flow
path (16), characterized in that it includes, placed in
said flue gas flow path (16), a second gas-water heat
exchanger (12) which is structurally and hydraulically
independent from said first heat exchanger (11), means
(18) being also provided for selectively directing the
flue gases to one or both of said heat exchangers
(11,12).

2. A water heating appliance according to
claim 1, characterized in that said heat exchangers
(11,12) comprise respective pipe coils (8,9) formed
integrally within juxtaposed walls (4,5a) of a boiler
chamber (6) having said flue gas flow path (16) defined
therein.

3. A water heating appliance according to
Claim 2, characterized in that at least one of said
walls (4,5a) constitutes a load-bearing, hanger frame
for the appliance.

4, A water heating appliance according to
Claim 2, characterized in that it comprises at least

one gas-air mixture supply duct (44) formed in at least
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one of said walls (4,5a) and in fluid communication
with said burner (7).

5. A water heating appliance according to
claim 2, characterized in that, a plurality of pegs
(13,14), secured on opposed sides of said |heat
exchangers (11,12) , extend from at least one of said
walls (4,5a) towards said flue gas flow path (16).

6. A water heating appliance according to
claim 1, characterized in that said means (18) comprise

a baffle plate (19) and a partition (15) lying parallel

between and extending along the full 1length of said

heat egchangers (11,12).

7. A water heating appliance according to
Claim 6, characterized in that a pair of parallel paths
(16a,16b) extending between said partition (15) and

each of said walls (4,5a) are defined in said flue gas

flow path (16).

g. A water heating appliance according to
Cclaim 1, characterized in that said boiler chamber (6)
is in gas communication with a smoke exhaust duct {22)
lying parallel to said primary heat exchanger (11).

9. A water heating appliance according to
claim 1, characterized in that, a plurality of conduits
(27,30,34,35) for circulating fluid  through  the

appliance are formed integrally with at 1least one of
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said walls (4,5a).

10. A water heating appliance according to
Claim B9, characterized in that said conduits
(27,30,34,35) include a plufality of fittings made fast
with at least one of said walls (4,5a) for connection
to respective water piping components, said fittings

providing mechanical support for salid water piping

components.
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