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(54) A DOMESTIC HEATING SYSTEM AND A LOADING UNIT THEREFORE

(57) The invention concerns a domestic heating sys-
tem (1) and a loading unit (20) therefore. The domestic
heating system (1) comprises a solid fuel boiler (2), a
storage tank (3) to store heated water, and a loading
arrangement (10) interconnecting the two. The loading
arrangement (10) comprises a first 3-way valve (15),
which is arranged in a supply line (11) and is connected
to a shunt line (13), and a second 3-way valve (16), which
is arranged in a return line (12) and is connected to the
shunt line (13). The first 3-way valve (15) is set to keep
the shunt line (13) open and the supply line (11) past the
first 3-way valve (15) to the storage tank (3) closed as

long as water temperature is below a set first temperature
level T1 and to start opening of the supply line (11) past
the first 3-way valve (15) to the storage tank (3) as soon
as water temperature rises above said first temperature
level T1, and the second 3-way valve (16) is set to keep
the shunt line (13) open as long as water temperature is
below a set second temperature level T2, which is lower
than said first temperature level T1, and to start closing
of the shunt line (13) and opening of the return line (12)
from the storage tank (3) past the second 3-way valve
(16) as soon as water temperature rises above said sec-
ond temperature level T2.
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Description

Technical Field

[0001] The present invention concerns a domestic
heating system comprising a solid fuel boiler to heat wa-
ter, a storage tank to store heated water, and a loading
arrangement interconnecting the solid fuel boiler and the
storage tank, wherein the loading arrangement compris-
es a supply line to lead water from a top of the solid fuel
boiler to a top of the storage tank, a return line to lead
water from a bottom of the storage tank to a bottom of
the solid fuel boiler, a shunt line to lead water from the
supply line to the return line, and a pump to move water
through these lines. Further, the present invention con-
cerns a loading unit for use in a domestic heating system
according to the invention.

Prior Art

[0002] Domestic heating systems according to the pre-
amble are well known in the art. One of the problems
encountered in such systems is boiler corrosion, which
is promoted when boiler temperature is below about
60°C. This is one reason for use of a loading arrange-
ment, which, when starting to fire the boiler, by keeping
lines to the storage tank closed can ensure that boiler
temperature rises quickly to a temperature above about
60°C. Once the temperature in the boiler has risen above
about 60°C, one usually starts loading of the storage tank
with heated water from the boiler. This however leads to
return of cold water from the storage tank to the boiler,
which thereby risks to cool down below the desired about
60°C, especially since the storage tank usually holds a
much greater volume of water than the boiler itself.
Hence, at least initially flow of heated water to the storage
tank, and thus return of cold water from the storage tank
to be boiler, has to be throttled until temperature of water
in return from the storage tank to the boiler reaches a
level, which is no longer harmful to the boiler from a tem-
perature point of view.
[0003] Another problem encountered in domestic heat-
ing systems according to the preamble is that loading of
the storage tank with heated water tends to be ineffective
if done the wrong way. Usually a storage tank has a rather
large capacity, such as for instance 500 l, and requires
long time to be heated throughout. Therefore one usually
strives to achieve so-called thermal stratification, which
requires a gentle circulation of water between the boiler
and the storage tank such that different temperatures are
preserved between top and bottom regions of the storage
tank.
[0004] From the above it is apparent that in domestic
heating systems of the type in question bad control either
of a return temperature to a boiler or of a temperature in
a top region of a storage tank tends to deteriorate oper-
ation of a domestic heating system.

Object of the Invention

[0005] In the light of the above it is an object of the
invention is to mitigate the prior art problems by improving
a domestic heating system according to the preamble
thus that temperatures inside the domestic heating sys-
tem are better controlled and thereby the operation of
the entire system is improved.
[0006] A further object of the invention is to provide an
improved loading unit for such a system.

Brief Summary of the Invention

[0007] According to the present invention in a heating
system according to the preamble the known problems
are mitigated in that the loading arrangement further
comprises a first 3-way valve, which is arranged in the
supply line and is connected to the shunt line, and a sec-
ond 3-way valve, which is arranged in the return line and
is connected to the shunt line, wherein both 3-way valves
are thermally controlled, wherein the first 3-way valve is
set to keep the shunt line open and the supply line past
the first 3-way valve to the storage tank closed as long
as water temperature at the first 3-way valve is below a
set first temperature level T1 and to start opening of the
supply line past the first 3-way valve to the storage tank
as soon as water temperature at the first 3-way valve
rises above said first temperature level T1, and wherein
the second 3-way valve is set to keep the shunt line open
as long as water temperature at the second 3-way valve
is below a set second temperature level T2, which is lower
than said first temperature level T1, and to start closing
of the shunt line and opening of the return line from the
storage tank past the second 3-way valve as soon as
water temperature at the second 3-way valve rises above
said second temperature level T2.
[0008] By means of the first 3-way valve, at low water
temperatures, water is led through the shunt line back to
the boiler instead of to the storage tank, which leads to
quick heating of the boiler when fired up. Once a water
temperature sufficiently high to prevent corrosion has
been reached inside the boiler, such as for instance 60°C,
the second 3-way valve allows a minor flow from a bottom
part of the storage tank to the boiler, by which a return
water temperature to the boiler is lowered to a level, that
ensures that an appreciable temperature difference is
upheld between bottom and top parts of the boiler, which
promotes quick heating. When under these circumstanc-
es the water temperature inside the boiler has risen to
for instance 80°C, the first 3-way valve opens towards
the storage tank. By this actual loading of the storage
tank with heated water starts, however with a throttled
return to the boiler thanks to the second 3-way valve.
This promotes stratification inside of the storage tank and
keeps water in return to the boiler at a temperature level
sufficiently high to maintain corrosion safe conditions in-
side the boiler but sufficiently low to uphold said appre-
ciable temperature difference. Finally, once the water
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temperature even in a bottom region of the storage tank
has risen above for instance 60°C, the second 3-way
valve opens fully between the storage tank and the boiler,
thereby blocking the shunt line and equalizing tempera-
tures inside the boiler and the storage tank on a level
above for instance 80°C. Thus, thanks to the invention
temperatures inside a domestic heating system can be
better controlled than before, which leads to a major im-
provement of the overall operation of the system.
[0009] In the domestic heating system said first tem-
perature level T1 is from about 75 to 85°C, and preferably
80°C, wherein said second temperature level T2 is from
about 55 to 65°C, and preferably 60°C. These tempera-
ture levels have proven to be suitable in order to achieve
optimum heating conditions.
[0010] Preferably the pump is arranged in the return
line between the second 3-way valve and the solid fuel
boiler. By this the pump is kept at the lowest possible
temperature which is beneficial to life.
[0011] Preferably, in the domestic heating system the
3-way valves form an integrated part of a loading unit
comprising a housing. By providing a unit integrated in a
housing install is simplified both when it comes to plumb-
ing and adjustment.
[0012] According to an alternative in the domestic heat-
ing system the pump too forms an integrated part of the
loading unit, thereby simplifying install.
[0013] Preferably, in either one of the above two cases
the housing of the loading unit is thermally insulated. The
insulated housing can simply comprise of two halves,
which are made of expanded plastics and encapsulate
the entire loading unit, thus that heat leakage is avoided.
[0014] According to one embodiment in the domestic
heating system the shunt line comprises interconnected
valve flanges of the 3-way valves. By this no extra pieces
of pipe have to be provided, which simplifies install and
saves space.
[0015] According to a preferred embodiment, in the do-
mestic heating system the first 3-way valve, in order to
cope with water volume changes, below said first tem-
perature level T1 is set to uphold a leak flow in the supply
line between the solid fuel boiler and the storage tank.
By providing a leak flow no extra measures, such as in-
stalling an extra expansion vessel, have to be undertak-
en.
[0016] The invention does also concern a loading unit
for use in a domestic heating system according to the
invention, wherein the loading unit comprises said first
3-way valve, said second 3-way valve and a housing, in
which the valves are integrated. By providing such a unit
install is simplified considerably.
[0017] According to an alternative embodiment the
loading unit comprises said pump too. This does also
simplify install.
[0018] According to a further embodiment the pump
too can be integrated in the housing of the loading unit,
which also renders install easier.
[0019] Finally, the housing of the loading unit can be

thermally insulated, which serves energy.

Brief Description of the Drawings

[0020] In the drawings a preferred embodiment of a
domestic heating system according to the invention is
shown schematically, wherein

Fig. 1 shows a boiler and a storage tank, which are
interconnected by means of a charging arrange-
ment, and
Figs. 2a-c illustrate different settings of 3-way valves
of the charging arrangement.

Detailed Description of the Preferred Embodiment

[0021] In the following the preferred embodiment of the
invention is described with reference being had to the
accompanying drawings, in which like reference num-
bers denote like parts.
[0022] In fig. 1 a domestic heating system according
to the preferred embodiment is generally denoted 1. As
the drawings are schematic, not all parts of the domestic
heating system 1 are shown, such as lines leading to
radiators or water taps.
[0023] The shown domestic heating system 1 compris-
es a solid fuel boiler 2, that is a boiler which is fired by
means of a solid fuel, such as wood, which does not
permit temperature adjustment by throttling in the way
that for instance oil or gas allow. Hence, to achieve high
efficiency and to provide for burning at temperatures suf-
ficiently high from an environmental point of view, the
boiler 2 is connected to a storage tank 3 by means of a
charging arrangement generally depicted 10. The stor-
age tank 3 can take up excessive heat from firing and
store it for use when firing has ceased.
[0024] The charging arrangement 10 comprises a sup-
ply line 11, which is to lead water from a top of the boiler
2 to a top of the storage tank 3, and a return line 12, which
is to lead water from a bottom of the storage tank 3 to a
bottom of the boiler 2. Further, the charging arrangement
10 comprises a shunt line 13, which is to lead water from
the supply line 11 to the return line 12, and a pump 14,
which is to move water through lines 11-13 and is ar-
ranged in the return line 12 close to the boiler 2.
[0025] In the charging arrangement 10 a first 3-way
valve 15 is arranged in the supply line 11 and is connected
to a top end of the shunt line 13, and a second 3-way
valve 16 is arranged in the return line 12 between the
storage tank 3 and the pump 14 and is connected to a
bottom end of the shunt line 13.
[0026] As can be seen, in the preferred embodiment
the shunt line 13 actually comprises interconnected valve
flanges of the 3-way valves 15, 16, which renders install
particularly easy. Further it can be seen that both 3-way
valves 15, 16 are integrated in a common housing 17,
which preferably is thermally insulated. By this install is
rendered even more easy and heat leakage limited.
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[0027] Now, with reference being had to figs. 1 and 2a-
c, function of the domestic heating system 1 as well as
some temperature data is revealed, wherein in the bot-
tom parts of figs. 2a-c thick, thin, dashed and crossed
over arrows are used to illustrate a large flow of water, a
throttled flow of water, a leak flow of water and a stopped
flow of water, respectively.
[0028] The first 3-way valve 15 is thermostatically con-
trolled (other thermal control means, such as electronic
ones, are of course possible) and set to keep the shunt
line 13 open and the supply line 11 past the first 3-way
valve 15 to the storage tank 3 closed as long as water
temperature at the first 3-way valve 15 is below a set first
temperature level T1 of preferably 80°C (cf. fig. 2a) and
to start opening of the supply line 11 past the first 3-way
valve 15 to the storage tank 3 as soon as water temper-
ature at the first 3-way valve 15 rises above said first
temperature level T1 (cf. fig. 2c). Further, in order to cope
with water volume changes the first 3-way valve 15, be-
low said first temperature level T1 is set to uphold a leak
flow in the supply line 11 between the solid fuel boiler 2
and the storage tank 3.
[0029] The second 3-way valve 16 is thermostatically
controlled (other thermal control means, such as elec-
tronic ones, are of course possible) and set to keep the
shunt line 13 open as long as water temperature at the
second 3-way valve 16 is below a set second temperature
level T2 of preferably 60°C (cf. fig. 2a), that is lower than
said first temperature level T1 of preferably 80°C, and to
start closing of the shunt line 13 and opening of the return
line 12 from the storage tank 3 past the second 3-way
valve 16 as soon as water temperature at the second 3-
way valve 16 rises above said second temperature level
T2 (cf. figs. 2b-c) until the shunt line 13 is fully closed and
the line from the storage tank 3 to the boiler 2 is fully open.
[0030] The advantages of the domestic heating system
1 according to the present invention have been described
explicitly in the introductory part of the application. They
comprise quick heating of the boiler 2, keeping of water
temperature inside the boiler 2 on a sufficiently high level
even while loading storage tank 3 with heated water, and
promoting of stratification inside of the storage tank 3.
Hence the present invention renders it possible to opti-
mally control temperatures inside the entire domestic
heating system 1, which betters the overall operation
thereof.

Claims

1. A domestic heating system (1) comprising a solid
fuel boiler (2) to heat water, a storage tank (3) to
store heated water, and a loading arrangement (10)
interconnecting the solid fuel boiler (2) and the stor-
age tank (3),

wherein the loading arrangement (10) compris-
es a supply line (11) to lead water from a top of

the solid fuel boiler (2) to a top of the storage
tank (3),
a return line (12) to lead water from a bottom of
the storage tank (3) to a bottom of the solid fuel
boiler (2),
a shunt line (13) to lead water from the supply
line (11) to the return line (12), and
a pump (14) to move water through these lines
(11-13), characterized in that the loading ar-
rangement (10) further comprises
a first 3-way valve (15), which is arranged in the
supply line (11) and is connected to the shunt
line (13), and
a second 3-way valve (16), which is arranged in
the return line (12) and is connected to the shunt
line (13),
wherein both 3-way valves (15, 16) are thermally
controlled,
wherein the first 3-way valve (15) is set to keep
the shunt line (13) open and the supply line (11)
past the first 3-way valve (15) to the storage tank
(3) closed as long as water temperature at the
first 3-way valve (15) is below a set first temper-
ature level T1 and to start opening of the supply
line (11) past the first 3-way valve (15) to the
storage tank (3) as soon as water temperature
at the first 3-way valve (15) rises above said first
temperature level T1, and
wherein the second 3-way valve (16) is set to
keep the shunt line (13) open as long as water
temperature at the second 3-way valve (16) is
below a set second temperature level T2, which
is lower than said first temperature level T1, and
to start closing of the shunt line (13) and opening
of the return line (12) from the storage tank (3)
past the second 3-way valve (16) as soon as
water temperature at the second 3-way valve
(16) rises above said second temperature level
T2.

2. The domestic heating system (1) according to claim
1, wherein said first temperature level T1 is from
about 75 to 85°C, and preferably 80°C, and wherein
said second temperature level T2 is from about 55
to 65°C, and preferably 60°C.

3. The domestic heating system (1) according to claim
1 or 2, wherein the pump (14) is arranged in the return
line (12) between the second 3-way valve (16) and
the solid fuel boiler (2).

4. The domestic heating system (1) according to any
one of claims 1-3, wherein the 3-way valves (15, 16)
form an integrated part of a loading unit (20) com-
prising a housing (17).

5. The domestic heating system (1) according to claim
4, wherein the pump (14) too forms an integrated
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part of the loading unit (20).

6. The domestic heating system (1) according to claim
4 or 5, wherein the housing (17) of the loading unit
(20) is thermally insulated.

7. The domestic heating system (1) according to any
one of the previous claims, wherein the shunt line
(13) comprises interconnected valve flanges of the
3-way valves (15, 16).

8. The domestic heating system (1) according to any
one of the previous claims, wherein the first 3-way
valve (15), in order to cope with water volume chang-
es, below said first temperature level T1 is set to
uphold a leak flow in the supply line (11) between
the solid fuel boiler (2) and the storage tank (3).

9. A loading unit (20) for use in a domestic heating sys-
tem according to any one of the previous claims,
characterized in comprising said first 3-way valve
(15), said second 3-way valve (16) and a housing
(17), in which the valves (15, 16) are integrated.

10. The loading unit (20) according to claim 9, compris-
ing said pump (14) too.

11. The loading unit (20) according to claim 10, wherein
the pump (14) is integrated in said housing (17) too.

12. The loading unit (20) according to any one of claims
9-11, wherein said housing (17) is thermally insulat-
ed.
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