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@ A so-called combined heat accumulation type
boiler comprises a first gas-water heat exchanger
(4), for producing hot water for space heating, cir-
culating in a primary piping circuit (5) between inlet
openings (6) and outlet openings (7) of the boiler, a
heat accumulator (18) in heat exchange with a sec-
ond water-water heat exchanger (8) for producing
sanitary hot water from which it is structurally in-
dependent and valve means (11, 36) for selectively
diverting the hot water for space heating toward the
water-water heat exchanger (8) or the outlet opening
(7) of the boiler.
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The present invention relates to a boiler of the
so-called combined type comprising a first gas-
water heat exchanger for producing primary hot
water for space heating, a primary water piping
circuit (5) for circulation of said water extending
between a respective inlet and outlet openings of
the boiler, a second water-water heat exchanger for
producing hot sanitary water, as well as valve
means for diverting selectively said primary hot
water to said second water-water heat exchanger or
o said outlet opening.

In the following description and claims, by the
term boiler of the so-called combined type, is
meant a boiler capable of delivering either hot
water for space heating or primary water, or hot
water for sanitary use.

As is known, in the household boiler industry
and in particular in the field of the so-called com-
bined type boilers, one of the most difficult prob-
lems to solve is that of ensuring delivery of hot
sanitary water at the desired temperature regard-
less of the amount of the withdrawal thereof.

This problem is especially felt when the boiler
is of the combined type with instantaneous produc-
tion of sanitary water: indeed, if the thermal power
of the burner is designed for small withdrawals, the
boiler is not able to meet the large ones, while if
designed for large withdrawals, the boiler loses
considerably its efficiency and is not able to hold
steady the temperature of the hot sanitary water
(so-called "hunting").

In order to attenuate in some manner the nega-
tive effects of these phenomena, there have been
proposed in the art the so-called accumulation boil-
ers, in which a certain quantity of sanitary water
ready for use is stored in a tank provided in the
boiler body.

Although basically meeting the purpose, the
accumulation boilers developed in the art exhibit a
series of shortcomings not easy to eliminate.

A first shortcoming is correlated with the fact
that, differently from boilers with instantaneous pro-
duction of sanitary water, the accumulation boilers
do not allow easy temperature control of the hot
sanitary water, which can be achieved by varying
the temperature of the water stored in the accu-
mulation tank and, optionally, by mixing the latter
with the cold water coming from the water mains.

If on the one hand the thermal inertia of the
accumulated sanitary water does not allow a rapid
adaptation to the desired temperature in the ab-
sence of mixing, on the other hand an effective
mixing of hot and cold water can be achieved only
by providing appropriate devices which complicate
the boiler from a structural viewpoint and increase
its cost.

The flexibility of said control is also limited by
the fact that the temperature of the water stored in
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the storage tank cannot exceed 50-55°C: beyond
these values, in fact, there is formation of extensive
calcareous deposits on the heating means provided
in said tank, generally a coil in which circulates
primary hot water.

Additional shortcomings and limitations of a
structural nature of the storage boilers are also
correlated with the need to provide in any case
periodic cleaning of the boiler and to ensure ade-
quate characteristics of the boiler from a functional,
hygienic and sanitary point of view.

To meet these requirements, storage tanks
must be manufactured in suitable materials, gen-
erally special porcelain-coated steel, of high cost;
must be appropriately designed to resist the test
pressure of the sanitary circuit of the boiler, in
some countries equal to 22 bar, and must have
flanged covers to allow opening for cleaning.

Attempts to overcome in some manner the
above shortcomings by accumulating the primary
water in a tank and providing therein a coil for
heating the sanitary water have not given entirely
satisfactory results.

Accumulation of primary water, in fact, if on the
one hand it allows provision of simpler tanks more
economical to build, on the other hand it does not
permit obviating the requirement to accumulate wa-
ter at temperatures below 50-55°C to limit the
formation of calcareous deposits in the coil and to
provide in any case for periodic cleaning thereof,
nor daes it permit to overcome the difficulty of
controlling the temperature of the sanitary water
withdrawn.

The technical problem underlying the present
invention is therefore that of conceiving and making
available a boiler of the so-called combined type,
which allows delivery of hot sanitary water at the
desired temperature with large withdrawals thereof,
while overcoming the shortcomings shown by the
cited prior art.

This problem is solved in accordance with the
invention, by a boiler of the above mentioned type
which is characterised in that it further comprises a
heat accumulator, structurally independent of said
second water-water exchanger, means being pro-
vided to allow heat exchange between said heat
accumulator and said second water-water heat ex-
changer.

In accordance with the present invention, the
ability of the boiler to meet temporary high with-
drawals of hot sanitary water is achieved by storing
thermal energy in an appropriate heat accumulator
and using the energy thus accumulated to supply
to the water-water heat exchanger of the boiler and
at times of greatest withdrawal, the heat surplus
necessary to ensure delivery of sanitary water at
the desired temperature.
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In accordance with a preferred and advanta-
geous embodiment of the present invention, said
thermal energy is stored by means of the primary
hot water accumulated in a tank arranged in the
primary water piping circuit of the boiler in parallel
or in series with the gas-water heat exchanger and
in fluid communication with the water-water heat
exchanger designed for production of hot sanitary
water.

In this manner, the same fluid which is nor-
mally employed as the heating fluid in boilers with
instantaneous hot sanitary water production can be
used advantageously as the vector of the accu-
mulated energy.

Thanks to said advantageous feature, the
present invention also makes available a module
for conversion of a so-called combined type boiler
with instantaneous sanitary water production into a
heat accumulation boiler in accordance with the
foregoing, which is characterised in that it com-
prises a supporting frame having means for con-
nection to said boiler, a heat accumulator and
means for installing the same in the primary water
piping circuit in series or parallel with said first gas-
water heat exchanger.

Further features and advantages of the present
invention, will be more readily apparent from the
detailed description of an embodiment thereof giv-
en below by way of non-limiting example with
reference to the annexed drawings wherein:

FIG. 1 shows a perspective exploded view of a
boiler in accordance with the present invention,
FIG. 2 shows a simplified piping diagram of a
first embodiment of the boiler of FIG. 1,

FIG. 3 shows a simplified piping diagram of a
second embodiment of the boiler of FIG. 1, and
FIG. 4 shows a simplified piping diagram of a
third embodiment of the boiler of FIG. 1.

With reference to figures 1 and 2, numeral 1
indicates a so-called combined type boiler and in
particular a wall boiler in accordance with a first
embodiment of the present invention.

The boiler 1 comprises a basically paral-
lelepipedic vessel 2 equipped with a front control
panel 3 comprising a known electronic control unit
for control and regulation of the boiler.

In the vessel 2 are conventionally supported
the various components of the boiler 1 diagram-
med in figure 2 and comprising a gas-water heat
exchanger 4, designed for producing primary hot
water for space heating, in fluid communication
through a primary piping circuit 5 with respective
inlet opening 6 and outlet opening 7 respectively to
and from the boiler and with a second water-water
heat exchanger 8 designed for the producing hot
sanitary water.

The primary piping circuit 5 comprises a duct
9 for supplying primary water coming from a space
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heating circuit, not shown, to the gas-water heat
exchanger 4 through a duct 37, as well as a return
duct 10 from said gas-water heat exchanger 4.

On the ducts 9 and 10 are provided a non-
return valve 41 and valve means 11, e.g. a 3-way
valve, designed to set up a fluid connection be-
tween the gas-water heat exchanger 4 and the
water-water heat exchanger 8 or the external heat-
ing circuit alternately.

To this end, the primary piping circuit 5 com-
prises respective ducts 12 and 38.

A duct 13 provides a fluid connection of the
water-water heat exchanger 8 with the supply duct
9, while a pump 14 is provided in this same supply
duct 9 to promote circulation of the water in the
primary piping circuit 5.

The water-water heat exchanger 8 is also in
fluid communication with a secondary piping circuit
15 for taking cold sanitary water from the water
mains and sending hot sanitary water to the users,
which comprises an inlet duct 16 and an outlet
duct 17 respectively to and from the water-water
heat exchanger 8.

Said ducts 9, 10 of the primary piping circuit
and 16, 17 of the secondary piping circuit are
equipped with fittings, known per se and therefore
not shown, for connection with the remaining parts
of the boiler or with external circuits in turn
equipped with corresponding fittings, also not illus-
trated, designed to be fitted in a water-tight manner
therewith.

In accordance with this first embodiment, the
boiler 1 comprises a heat accumulator 18, in this
case a tank for accumulation of primary hot water,
arranged in parallel with the gas-water heat ex-
changer 4.

Said heat accumulator 18 is in fluid commu-
nication with the primary piping circuit 5 through
respective ducts 19 and 20, respectively extending
towards the supply duct 9 and the return duct 10 of
the gas-water heat exchanger 4.

A pump 21 of the so-called reversible variable
speed type, is mounted on the duct 20 and en-
sures circulation of the primary water from and to
the tank 18, while thermostats 22, 23 and 24 pro-
vided in the tank 18 and the ducts 19 and 20 allow
control of temperature and delivery of the water
accumulated by the electronic control unit incor-
porated in the front control panel 3, as will be
clarified hereinbelow.

Reference number 25 indicates a thermostat
for instantaneous detection of the temperature of
the sanitary hot water produced in the boiler 1.

In accordance with another advantageous fea-
ture of the present invention, the boiler 1 described
above may be obtained from a pre-existing boiler
of the combined type and with instantaneous sani-
tary hot water production, by connecting thereto a
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module indicated by 26 in figure 1 and incorporat-
ing the heat accumulator 18.

If the boiler is of the wall-supported type as
illustrated in figure 1, the module 26 comprises a
supporting frame 27 e.g. in parallelepipedic shape,
provided with appropriate means for fastening to a
wall and means for its connection to the frame of a
pre-existing boiler with instantaneous sanitary water
generation indicated by 29.

Advantageously, the above mentioned means
may comprise a plurality of hooks 28 onto which
the boiler 29 can be hung by using the same
means, such as e.g. a bar 42 extending frans-
versely on the back thereof, which allow its installa-
tion on a wall.

In the module 26, the ducts 19 and 20 have at
their free ends appropriate means, e.g. fittings 30,
31, for insertion of the heat accumulator tank 18 in
the primary piping circuit of the boiler 29 in parallel
with the gas-water heat exchanger 4.

If the pre-existing boiler 29 is not provided with
corresponding fittings on the ducts 9 and 10 inser-
tion of the heat accumulator tank 18 in the primary
piping circuit can still be performed by an opera-
tion requiring minimal labour, quite within the capa-
bility of anyone skilled in the art.

The boiler 1 described hereinabove operates
as follows.

In the absence of sanitary water withdrawal, the
temperature of the primary hot water accumulated
in the heat accumulator tank 18 is kept at a con-
stant value thanks to the intervention of the thermo-
stat 22 which, when it detecis a decrease in water
temperature, controls the boiler burner in such a
way as to deliver the maximum thermal power to
the gas-water heat exchanger 4, interrupts circula-
tion of the primary hot water to the room heating
circuit by stopping the pump 14 and promotes
water circulation towards the heat accumulator tank
18 by activating the pump 21.

Under these conditions, the non-return valve 41
ensures a correct fluid circulation from the gas-
water heat exchanger 4 to the tank.

The primary hot water flows therefore in a
closed circuit, defined in the primary piping circuit
5, where it flows in sequence: through the gas-
water heat exchanger 4, a portion of the return duct
10, the duct 20, the pump 21, the heat accumulator
tank 18, the duct 19 and a portion of the supply
duct 9.

Upon reaching the desired temperature in the
heat accumulator tank 18, the thermostat 22 stops
operation of the pump 21 and, if necessary, re-
stores circulation of the primary hot water o the
exterior of the boiler 1.

When hot water is drawn for sanitary use, a
flow sensor - not shown - provided on the inlet duct
16 activates in a known manner the burner and/or
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pump 14, if standing by, starts fluid circulation to
the water-water heat exchanger 8 through the 3-
way valve 11 and starts the pump 21 in the direc-
tion opposite the previous one, so as to withdraw a
pre-set flowrate of primary hot water from the heat
accumulator tank 18.

In accordance with an advantageous feature of
the present invention, by controlling the flowrate
delivered by the pump 21 it is possible to draw
from the heat accumulator tank 18 the minimum
quantity of primary hot water necessary for reach-
ing the desired temperature of the sanitary water.

The water withdrawn from the heat accumulator
tank 18 is mixed in the last portion of the return
duct 10 and in the duct 12, with the primary hot
water coming from the gas-water heat exchanger 4
and sent together therewith to the water-water heat
exchanger 8.

The primary hot water coming from the water-
water heat exchanger 8 where it has fransferred its
heat to the sanitary hot water, therefore, branches
in two parallel paths defined in the primary piping
circuit 5: a first path including in sequence the
supply duct 9, the gas-water heat exchanger 4 and
the return duct 10 and a second path including in
sequence the duct 19, the heat accumulator tank
18, the duct 20 and the pump 21.

The amount of primary hot water withdrawal
and hence the heat withdrawal from the heat accu-
mulator tank 18, is determined by the thermostat
25 which instantaneously detects the temperature
of the sanitary water delivered by the boiler 1 and
adjusts consequently the flowrate taken from the
pump 21.

Thanks to the presence of the thermostats 23
and 24 used for detecting the temperature of the
water entering and, respectively, leaving the tank,
the withdrawal of primary hot water may advanta-
geously continue - if necessary - up o a substan-
tially complete use of the heat stored in the heat
accumulator tank 18.

Indeed, the pump 21 is stopped when the
temperature difference between the water entering
the heat accumulator tank 18 and that which leaves
the same, falls below a predetermined minimum
value selected so as to ensure an adequate heat
transfer to the cold sanitary water in the water-
water heat exchanger 8.

When the withdrawal of sanitary water is ended
and depending upon the temperature detected by
the thermostat 22, the boiler returns to the pre-
existing operating conditions or again accumulates
primary hot water in the heat accumulator tank 18
by the procedure set forth above.

In figures 3 and 4 are diagramatically shown
additional embodiments of the boiler 1 in accor-
dance with the present invention.
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In the following description and in said figures,
the component paris of the boiler 1 structurally or
functionally equivalent to those discussed above
with reference to figures 1 and 2 are indicated by
the same reference numbers and are not further
described.

In the embodiment illustrated in figure 3, the
variable speed pump 21, which may be of the non-
reversible type as well, is mounted on the duct 19
on which is provided downstream thereof a 3-way
valve 32.

From the latter depart two other ducts 33 and
34 respectively connected to the supply duct 9 and
return duct 10 of the gas-water heat exchanger 4.

Operation of this second embodiment of the
boiler 1 is similar to that discussed above.

In the accumulation step of the primary hot
water in the heat accumulator tank 18, said water
flows in a closed circuit defined in the primary
piping circuit 5 which comprises in sequence: the
gas-water heat exchanger 4, a portion of return
duct 10, the duct 20, the heat accumulator tank 18,
the pump 21, the 3-way valve 32, the duct 33 and
a portion of the supply duct 9.

When hot water is drawn for sanitary use, the
flow sensor provided on the inlet duct 16 in addi-
tion to activating the burner and/or the pump 14, if
on stand-by, starts the variable speed pump 21
and switches the water flow drawn from the heat
accumulator tank 18 to the duct 34 through the 3-
way valve 32.

According to this embodiment, there are two
different operating conditions of the bolier 1 when a
variable speed pump 21 having a maximum
flowrate equal to that of the pump 14 is provided
and depending on the quantity of water drawn from
the heat accumulator tank 18.

In a first operating condition, in which the
flowrate of the variable speed pump 21 is less than
that of the pump 14, the water taken from the tank
18 is mixed - in the last portion of the duct 10 and
in the duct 12 - with the primary hot water coming
from the gas-water heat exchanger 4 and is sent
together with the latter to the water-water heat
exchanger 8.

The primary hot water coming from the latter
exchanger, where it has transfered its heat to the
sanitary hot water, subsequently branches in two
parallel paths defined in the primary circuit 5: a first
path including in sequence the entire duct 9, the
gas-water heat exchanger 4 and the duct 10 and a
second path including in sequence the duct 20, the
tank 18, the pump 21, the 3-way valve 32 and the
duct 34.

In this first operating condition, therefore, the
gas-water heat exchanger 4 and the tank 18 are
connected together in parallel.
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In a second operating condition, in which the
flow rate of the pump 21 is equal to that of the
pump 14, the primary water circulates in a single
path including in sequence the entire duct 9, the
gas-water heat exchanger 4 and a first portion of
the duct 10, the duct 20, the tank 18, the pump 21,
the 3-way valve 32, the duct 34 and then a last
portion of the duct 10.

In this second operating condition, the gas-
water heat exchanger 4 and the tank 18 are there-
fore connected in series with one another: the
primary water heated by the gas-water heat ex-
changer 4 is sent entirely into the tank 18 where it
replaces the accumulated hot water delivered to
the water-water heat exchanger 8 by the pump 21.

In both operating conditions, the amount of
primary hot water drawn and hence the heat with-
drawal from the tank 18, is determined by the
thermostat 25 which instantaneously detecis the
temperature of the sanitary water delivered by the
boiler 1 and, based thereon, adjusts the flowrate
withdrawn by the pump 21.

Similarly to the previous embodiment, in this
case as well the withdrawal of the water accu-
mulated in the tank 18 is interrupted when the
temperature difference between the water entering
and leaving the tank 18, measured in this case by
the thermostats 24 and 23 respectively, falls below
a pre-set minimum value.

In accordance with the present invention, the
duct 34 of the boiler illustrated in figure 3 can be
connected directly to the inlet duct 12 leading fo
the water-water heat exchanger 8, bypassing the 3-
way valve 11 as shown e.g. with dot and dash lines
in figure 3.

Thanks to this structural feature, the boiler of
the present invention allows heating of the sanitary
water for small withdrawals by using exclusively
the heat accumulated in the tank 18 and without
interrupting the primary hot water delivery to the
heating circuit outside the boiler or without starting
the boiler burner.

In this case, it is advantageously possible to
have both space heating and simultaneous produc-
tion of hot sanitary water or, in the alternative,
production of hot sanitary water while the burner is
turned off.

In this second embodiment of the present in-
vention, the module 26 obviously comprises the
additional elements provided therein, i.e. the 3-way
valve 32 and the ducts 33 and 34 with respective
fittings.

In the embodiment illustrated in figure 4, the
primary hot water accumulation tank is arranged in
the primary piping circuit 5 in series to the gas-
water heat exchanger 4.

According to this embodiment, a 3-way valve
36 and a cut-off valve 35 are mounted on the ducts
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37 and 38 respectively provided for fluid connec-
tion with the heating circuit outside the boiler 1.

The outlet duct 13 for supplying hot water for
space heating from the water-water heat exchanger
8 and the duct 9 for connection to the gas-water
heat exchanger 4, are also connected to the 3-way
valve 36.

In accordance with this embodiment, the tank
18 is respectively connected to the return duct 10
and to the duct 37 through ducts 20 and 40.

Furthermore, on the duct 40 is provided a one-
way valve 39 fo allow a water flow exclusively
towards the duct 37.

When no hot sanitary water is withdrawn, the
temperature of the primary hot water accumulated
in the tank 18 is held steady thanks to the interven-
tion of the thermostat 22 which, upon each lower-
ing of water temperature, controls the boiler burner
so as to deliver the maximum thermal power to the
gas-water heat exchanger 4, interrupts fluid circula-
tion to the heating circuit through the cut-off valve
35 and switches the 3-way valve 36 so as to allow
fluid communication between the ducts 37 and 9.

The primary hot water, therefore, flows in a first
path, defined in the primary circuit 5, including in
sequence: the gas-water heat exchanger 4, a por-
tion of the duct 10, the duct 20, the tank 18, the
duct 40, the one-way valve 39, the duct 37, the 3-
way valve 36, the pump 14 and the duct 9 up to
the gas-water heat exchanger 4.

When hot water is withdrawn for sanitary use,
the flow sensor provided in the duct 16 activates in
a known manner the burner and/or the pump 14, if
on stand-by, and switches the 3-way valve 36 so
as to allow fluid communication between the ducts
13 and 9 and interrupting fluid circulation to the
heating circuit.

The primary hot water transfers its heat to the
hot sanitary water in the water-water heat exchang-
er 8 circulating in a second path, defined in the
primary circuit 5 and including in sequence: the
gas-water heat exchanger 4, the duct 10, the duct
20, the tank 18, the duct 19, the water-water heat
exchanger 8, the duct 13, the 3-way valve 36, the
pump 14 and the duct 9.

In accordance with this embodiment of the
present invention, the primary water heated by the
gas-water heat exchanger 4 is sent into the tank 18
where it replaces the accumulated hot water deliv-
ered to the water-water heat exchanger 8 by the
pump 14.

In this case as well, control of the heat fransfer
by the accumulated hot water to the sanitary water
is achieved by the thermostat 25 which adjusts the
flowrate of the pump 14 and the thermal power
delivered by the burner to the gas-water heat ex-
changer 4.
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After drawing of sanitary water and after having
restored the temperature of the accumulated water
fo the desired value, the boiler 1 may send again, if
necessary, hot water to the space heating circuit
after activation of the pump 14 and switching of the
3-way valve 36 so as to allow fluid communication
between the ducts 37 and 9.

The numerous advantages achieved by the
present invention are evident from the description
hereinabove.

The boiler 1 in accordance with the present
invention allows, differently from conventional accu-
mulation boilers, an extremely flexible temperature
control of the delivered sanitary water, by mere
control of the flowrate of hot water withdrawn from
the accumulation tank.

Indeed, by metering appropriately the accu-
mulated hot water into that produced instanta-
neously in the gas-water heat exchanger, it is pos-
sible to control the heat transferred to the sanitary
water and hence the temperature of the latter in a
broad range of values and in a manner which is in
first approximation independent from the tempera-
ture of the accumulated hot water.

By controlling the flowrate of hot water drawn
from the accumulation tank there is also the further
advantage of a gradual use of the heat stored
therein, which is in any case limited to the mini-
mum amount required.

The boiler of the present invention allows
therefore an optimal use of the accumulated heat,
which can be gradually delivered to meet in an
extremely flexible and lasting manner the most
varied hot sanitary water withdrawal requirements.

Furthermore, since the accumulation of heat
takes place by means of the primary water, the
temperature reachable in the tank 18 (up to 85-
90°C) and hence the quantity of thermal energy
stored, are much greater than the maximums al-
lowed by conventional accumulation boilers, where
said temperature is limited by the known problems
of calcareous deposits build-up.

The boiler of the present invention can con-
sequently meet high withdrawals of hot sanitary
water for a longer time, i.e. occupy less space for a
given performance.

Accumulation of heat by means of primary
water, which flows in a circuit operated at relatively
low pressure, allows to achieve the important addi-
tional advantages from a structural viewpoint as
well.

The accumulation tank, in fact, is substantially
maintenance-free and is entirely free of all those
structural, hygienic and sanitary requirements
which standards impose on accumulation tanks for
hot sanitary water of conventional boilers.

Said tank may therefore be manufactured in
carbon steel and in the most varied shapes so as
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to make the best possible use of the space avail-
able.

Thanks to the provision of a module connec-
table to already installed boilers with an instant hot
sanitary water production, the present invention
also allows to achieve the advantages mentioned
above with minimal use of labour and at relatively
low cost.

Lastly, the boiler of the present invention com-
prises elements of exiremely simple construction
which can be mass produced at low unit cost.

Claims

1. Boiler of the so-called combined type compris-
ing a first gas-water heat exchanger (4) for
producing primary hot water for space heating,
a primary water piping circuit (5) for circulation
of said water extending between respective
inlet and outlet openings (6, 7) of the boiler, a
second water-water heat exchanger (8) for pro-
ducing hot sanitary water, as well as valve
means (11, 36) for selectively diverting said
primary hot water to said second water-water
heat exchanger (8) or to said outlet opening
),
characterised in that it further comprises a heat
accumulator (18), structurally independent of
said second water-water heat exchanger (8),
means being provided to allow heat exchange
between said heat accumulator (18) and said
second water-water heat exchanger (8).

2. Boiler according to claim 1, characterised in
that said heat accumulator (18) comprises an
accumulation tank for said primary hot water.

3. Boiler according to claim 2, characterised in
that said heat accumulator tank (18) is ar-
ranged in the primary water piping circuit (5) in
parallel or in series with said first gas-water
heat exchanger (4).

4. Boiler according to claim 3, characterised in
that the means allowing heat exchange be-
tween the heat accumulator tank (18) and the
second water-water heat exchanger (8) com-
prises hot water inlet and outlet ducts (19, 20)
to and from said heat accumulator (18) tank,
respectively connected with primary hot water
supply and return ducts (9, 10) to and from
said gas-water heat exchanger (4), and a pump
(21) on said outlet duct (20) from the heat
accumulator tank (18).

5. Boiler according to claim 3, characterised in
that the means allowing heat exchange be-
tween the heat accumulator tank (18) and the
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12

second water-water heat exchanger (8) com-
prises an inlet duct (20) and a pair of hot water
outlet ducts (33, 34) from said heat accumula-
tor tank (18), respectively connected with a
return duct (10) and with either a primary hot
water supply and return ducts (9, 10) to and
from respectively said gas-water heat exchang-
er (4), means being provided for selectively
diverting the accumulated hot water in the heat
accumulator tank (18) to one or the other of
said outlet ducts (33, 34).

Boiler according to claim 3, characterised in
that the means allowing heat exchange be-
tween the heat accumulator tank (18) and the
second water-water heat exchanger (8) com-
prises a first duct (20) extending between said
heat accumulator tank (18) and a primary hot
water return duct (10) from the gas-water heat
exchanger (4) and a pair of ducts (33, 34)
respectively providing fluid communication be-
tween said heat accumulator tank (18) with a
primary hot water supply duct (9) to the gas-
water heat exchanger (4) and with said second
water-water heat exchanger (8), means being
provided for selectively diverting the accumu-
lated hot water in the heat accumulator tank
(18) to one or the other of said ducts (33, 34).

Boiler according to claims 5 or 6, characterised
in that said means of selectively diverting the
accumulated hot water further comprises a
pump (21) and a 3-way valve (32) downstream
from said heat accumulator tank (18).

Boiler according to claim 3, characterised in
that the means allowing heat exchange be-
tween the heat accumulator tank (18) and the
second water-water heat exchanger (8) com-
prises primary hot water inlet and outlet ducts
(20, 19) to and from said heat accumulator
tank (18) and a by-pass duct (40) extending
between said outlet duct (19) and a primary
hot water supply duct (37) to said gas-water
heat exchanger (4), as well as valve means
(35) for cut-off of a primary hot water return
duct (10) from said gas-water heat exchanger

(4).

Module (26) for the conversion of a boiler (29)
of the so-called combined type with instanta-
neous production of sanitary water into a boiler
according to any one of the preceding claims,
said boiler (29) comprising a first gas-water
heat exchanger (4) for producing primary hot
water for space heating, a primary water piping
circuit (5) for circulation of said primary hot
water extending between an inlet opening (6)



10.

11.

12,

13.
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and outlet opening (7) of the boiler, a second
water-water heat exchanger (8) for producing
hot sanitary water, as well as valve means (11,
36) for selectively diverting said primary hot
water to said second water-water heat ex-
changer (8) or to said outlet opening (7),
characterised in that it comprises a supporting
frame (27) provided with means for connection
to said boiler (29), a heat accumulator (18) and
means for installing said heat accumulator (18)
in said primary water piping circuit (5) in series
or parallel with said first gas-water heat ex-
changer (4).

Module (26) according to claim 9, characteris-
ed in that said heat accumulator (18) com-
prises a tank for accumulation of primary hot
water generated in said first gas-water heat
exchanger (4).

Module (26) according to claim 9, characteris-
ed in that said connecting means to the boiler
comprises a plurality of hooks (28).

Module (26) according to claim 10, charac-
terised in that said means for fluid connection
between said tank (18) and said second water-
water heat exchanger (8) comprises an inlet
duct (19, 20) and at least one primary hot
water outlet duct (19, 20, 33, 34) from said
heat accumulator tank provided with respective
fittings (30, 31), as well as a pump (21) on said
at least one outlet duct (19, 20, 33, 34) from
the heat accumulator tank (18).

Module (26) according to claim 12, charac-
terised in that said means for fluid connection
between said heat accumulator tank (18) and
said second water-water heat exchanger (8)
further comprises a 3-way valve (32) down-
stream of said pump (21).
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