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Description

[0001] The present invention relates to a heating sys-
tem for a plurality of seperate heat users, such as houses,
apartments, comprising at least one heat source for heat-
ing a heat transfer liquid such as water, a circulation sys-
tem for delivery of hot heat transfer liquid to said users,
and each of said users provided with means that include
a heat storage vessel containing heat transfer liquid as
heat storage medium.

[0002] Said circulation system comprises delivery con-
duits for supplying hot heat transfer liquid to said users
and return conduits for returning cooler heat transfer lig-
uid back to the heat source. Delivery and return conduits
comprise main conduits and service conduits, said serv-
ice conduits connecting main conduits to each of said
heat users. Said circulation system further comprises
flow governing means, including delivery and charging
means for delivery of hot heat transfer liquid to said heat
users and for charging said heat storage vessels, such
governing means further including bypass means for al-
lowing a bypass flow of heat transfer liquid from delivery
to return conduits without passing through a heat storage
vessel.

[0003] Such heating systems are known from patent
application EPA 0 168 084 and EUROHEAT & POWER
- Fernwarme international 3/1998, pages 50 - 52. The
advantages claimed for such systems particularly include
a higher energy efficiency because of lower heat losses
of said service conduits. Hot primary water contained by
said heat storage vessel is circulated through a through-
flow heat exchanger for heating domestic water on de-
mand and optionally through one or more heat emitters,
such as radiators, for providing space heating on de-
mand. Heat losses of service conduits are reduced be-
cause such conduits cool down during periods in be-
tween consecutive charging of a heat storage vessel,
such reduction in heat losses being greater when the
time intervals between charging are longer, particularly
whenthe daily heatdemandis relatively low and the liquid
containment volume of the heat storage vessel is rela-
tively large. In said references mention is made of storage
vessels having a volume of 200 liters.

[0004] Adisadvantage of such known heating systems
is that although the heat losses of service conduits are
reduced, the heat losses of main delivery and return con-
duits remain high. The temperature of liquid flowing
through main delivery conduits is continuously kept at a
high level, so as to deliver on demand of individual users,
hotheat transfer liquid having atemperature thatis higher
than a selected minimum delivery temperature for heat
storage. Such selected minimum temperature, for exam-
ple 75 degrees Celcius, is selected so as to be sufficiently
high for heating domestic water to a relatively high tem-
perature, for example 60 degrees Celcius, after the
stored heat transfer liquid has undergone a temperature
drop because of heat losses during storage.

[0005] Because the heat losses of the main delivery
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conduits cause the temperature of heat transfer liquid
flowing through such conduits to decrease, such flow is
continuously kept above a minimum level so as to prevent
delivery temperatures from dropping below said mini-
mum temperature for heat storage. During periods that
little or no heat transfer liquid is required for heating pur-
poses, the flow through main delivery conduits is contin-
uously maintained above said minimum level by conduct-
ing heat transfer liquid through bypass conduits connect-
ing main delivery conduits to main return conduits, such
bypass conduits comprising thermostatic valve means.
Because hot heat transfer liquid that is bypassed is not
cooled by heat utilization, such bypass flow causes high
temperatures of liquid flowing through main return con-
duits, thereby increasing the heat losses of main return
conduits.

[0006] Hightemperatures of heat transfer liquid return-
ing to the heat source through main return conduits may
further reduce energy efficiency because of a lower effi-
ciency of heat production, particularly when the heat
source includes means of heat production having an en-
ergy conversion efficiency and/or heat recovery effec-
tiveness that is reduced when said return temperature is
increased, for example heat pumps, condensing heat re-
covery heat exchangers, Rankine cycle cogeneration in-
stallations, intercooled gasturbine cogeneration installa-
tions, solar heat panels, and the like. Such means of heat
production have great energy savings potential because
of a high ratio between useful heat production and prime
energy (fuel) consumption. Such energy savings are also
of great benefit in reducing emissions of fuel combustion.
[0007] Because of the reduction in energy efficiency
caused by high temperatures in main delivery and return
conduits, it is generally mandatory for such conduits to
have a high degree of heat insulation so as to avoid en-
ergy savings from becoming very low or even negative,
particularly when the daily heat demand is low and/or the
users are located in an area with low building density.
Such high degree of insulation has the disadvantage of
increasing investment and (indirectly) maintenance
costs. The causes of such costincreases include a higher
price per meter of conduit and higher costs of installation
because a larger outer (jacket) diameter causes the flex-
ibility and therefore the ease of handling during installa-
tion to be reduced.

[0008] Other disadvantages of such heating systems
relate to the size of the heat storage vessel, a larger ves-
sel causing higher heat losses and increased costs, and
limiting the applicability of such systems when said heat
users have limited space for installing such vessels in an
otherwise advantageous location.

[0009] An object of the invention is to improve the en-
ergy efficiency of such heating systems by greatly reduc-
ing heat losses of main delivery and return conduits and
by decreasing return temperatures to the heat source,
particularly during periods of the year when there is little
or no demand for space heating. Another object of the
invention is to decrease investment and maintenance
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costs by reducing the heat insulation of main delivery and
return conduits without reducing energy savings to un-
desirably low levels. Another object of the invention is to
greatly reduce the size of heat storage vessels so as to
avoid or reduce said disadvantages of large heat storage
vessels.

[0010] Accordingly the proposed heating system is
characterized by having little or no continuous bypass
flow downstream of main delivery conduits during times
that no heat transfer liquid is delivered to any heat user
connected downstream of such main delivery conduits.
During such times, the temperature of liquid contained
by such main delivery conduit decreases, causing the
heat losses of such conduit to decrease. According to
the invention the duration of such cooling down times
(cooling time spans), and therefore the reduction in heat
losses, is increased by concurrently charging the heat
storage vessels of a plurality of said connected users, so
as to have such charged heat storage vessels approxi-
mately fully charged at approximately the same time,
thereby causing the time span before depletion of any
heat storage vessel of said connected users to be on
average longer than when heat storage vessels are
charged on individual demand.

[0011] During times in between concurrent charging
operations, any of said users may have a demand for
domestic hot water that causes depletion of hot heat
transfer liquid contained by its heat storage vessel, par-
ticularly when such demand is for a hot shower or bath,
and when the liquid containment volume of the storage
vessel is relatively small. When the temperature of liquid,
contained by (a) main delivery conduit(s) upstream of
such user, has dropped below a selected minimum tem-
perature for delivery of hot heat transfer liquid to said
user, then the volume of heat transfer liquid that must be
bypassed before delivery of liquid having a sufficiently
high temperature can take place, may be very large. Dur-
ing the time span of such bypass operation, referred to
in the following as the bypass time span, the heat transfer
liquid for heating domestic water is drwn from the storage
vessel. The (rest) volume of hot liquid contained by said
storage vessel at the beginning of the bypass flow is se-
lected so as to be sufficient for heating a maximum flow
of domestic hot water during said bypass time span, so
as to ensure an uninterrupted supply of domestic hot wa-
ter during the period of such demand. A problem of such
mode of operation is that when the volume of liquid that
must be bypassed is large, said bypass time span, and
therefore said rest volume, may also be large, causing
size requirements and heat losses of heat storage ves-
sels to increase.

[0012] According to the invention such disadvantages
are minimized by including governing means that are
controlled such as to maintain a high temperature of heat
transfer liquid inside main delivery conduits upstream of
said cooled down main delivery conduits, thereby reduc-
ing bypass time span by reducing the volume of heaat
transfer liquid that must be bypassed. Such main delivery
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and corresponding return conduits are indicated in the
following by adding the term "supply".

[0013] Further according to the invention bypass
means are provided for reducing bypass time span by
greatly increasing the bypass flow through said cooled
down main delivery conduits. Providing such high flow
bypass capability includes maximizing flow through by-
pass valves of individual heat users and may include by-
pass valves connecting main delivery and return conduits
and/or may include central control means for concurrent-
ly opening individual bypass valves of a plurality of heat
users.

[0014] These and other features and advantages of
the presentinvention are described, with reference to the
accompanying drawings, for an example of an embodi-
ment of a heating system according to the invention.

Fig.1 is a schematic representation of a heating sys-
tem comprising a heat source and a circulation sys-
tem for supplying hot primary water to a plurality of
heat users.

Fig 2 is a schematic representation of apparatus for
receiving and utilizing hot primary water by a heat
user.

[0015] Fig.1 schematically shows a circulation system
having delivery conduits that are represented by full lines
and indicated by numerals having an affix D, and return
conduits that are indicated by broken lines and like nu-
merals having an affix R. Said circulation system com-
prises a main supply ring delivery conduit 1D and a main
supply ring return conduit 1R connecting a heat source
2 to (examples of) groups of heat users G1, G2, G3 ,G4,
each group comprising at least one main branch conduit
that is connected by service conduits to each of said us-
ers. Such users are provided with apparatus, not shown
in Fig. 1, for receiving and utilizing hot heat transfer liquid.
Circulation pump 4 provides circulation of heat transfer
liquid through delivery and return conduits.

[0016] Mainsupplyring delivery conduit 1D has atleast
two connections with heat source 2 . During periods that
little or no heat transfer liquid is delivered to said users,
circulation pump 3 is governed such as to provide circu-
lation of hot heat transfer liquid through said main supply
ring delivery conduit 1D and heat source 2, said heat
source heating such circulated liquid so as to compen-
sate for heat losses of main supply ring delivery conduit
1D, thereby continuously providing at each connection
to a main branch delivery conduit, hot heat transfer liquid
having a temperature within a small band of for example
3 degrees. Heating systems that include such main sup-
ply ring conduits are known to also have the advantage
of increasing the reliability of the heating system by main-
taining the delivery of hot heat transfer liquid to most or
all heat users when a section of the main ring conduit is
closed for maintenance or repairs.

[0017] Delivery of hot heat transfer liquid for concur-
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rently charging heat storage vessels of a plurality of users
is preferably timed so as to have storage vessels contain
sufficient hot heat transfer liquid for meeting low volume
demands during periods in between consecutive concur-
rent charging operations. Such low volume demands are
for example for heating domestic water for washing
hands or washing dishes, or for providing space heating
for keeping room temperatures at an approximately con-
stant level. On days without space heating demand, and
when heat storage vessels have a relatively small liquid
containment volume of for example 40 liters, such timing
may for example comprise 4 concurrent charging oper-
ations per day. On days with space heating demand, the
number of such charging operations may be increased
up to more than 20 per day. The liquid containment vol-
ume of heat storage vessels may advantageously be in-
creased up to for example 80 liters, for users having a
greater total of low volume domestic water demands,
and/or a greater space heating demand, and/or having
service conduits of greater length.

[0018] Concurrentcharging of storage vessels may be
sequenced foradjacentusers, so astoreduce flowlosses
in main delivery conduits during such charging opera-
tions. The timing of such operations is preferably control-
led by one or more central electronic system controllers,
notshowninFig.1, connected by wireless and/or conduit-
bound transmission means with users of a group or with
all users of the heating system. Such communication
means may advantageously be utilized for also centrally
recording the energy usage of heat users.

[0019] When users have a high volume demand for
hot heat transfer liquid, for example for heating domestic
water for a hot shower or bath, or for providing space
heating during a warm up period after a night with de-
creased room thermostat setting, it becomes very likely
that the heat storage vessel, particularly a small vessel,
becomes depleted during such demand. Additional hot
heat transfer liquid for meeting such demand and for in-
dividually recharging said heat storage vessel is then de-
livered in between two consecutive concurrent charging
operations, thereby increasing the frequency and reduc-
ing the average duration of cooling time spans, thereby
increasing the heat losses of such conduits. However,
because such high volume demands occur predominate-
ly during limited periods of the day, particularly during
early morning and late evenings, the average cooling
time spans during other periods of the day are little re-
duced, therefore the daily heat loss reduction remains
high.

[0020] When such ahigh volume demand is for heating
domestic water, it is mandatory for comfort reasons to
provide an uninterrupted flow of domestic hot water dur-
ing the period of such demand, particularly when such
demand is for providing a hot shower. Means are provid-
ed for adapting the bypass flow so as to deliver hot heat
transfer liquid for heating domestic water before the heat
storage vessel of such user is fully depleted of hot heat
transfer liquid. Such means are described in the following
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for examples of user groups shown in Fig 1.

[0021] User group G1 is representative of a small
number of heat users, for example houses such as 6 in
a row of six houses, located close to main supply ring
conduits 1D, 1R. Hot heat transfer liquid flowing though
main supply ring delivery conduit 1D is supplied to such
users through main branch delivery conduit 5D and serv-
ice delivery conduits such as 7D. When the temperature
of liquid contained by main branch delivery conduit 5D
drops below a set minimum temperature for delivery to
users, for example below 70 degrees Celcius, the volume
of liquid that must be bypassed, so as to deliver heat
transfer liquid having at least said temperature, to a user
located farthest from said main supply ring delivery con-
duit 1D, may for example be 15 liters. Such user is pro-
vided with an individual bypass valve 26, not shown in
Fig 1, which because of a limited maximum flow through
service delivery conduit 8D may have a maximum flow
capability of only 10 liters per minute. The bypass time
span is then one and half minutes. The rest volume of
the heat storage vessel is set so as to provide hot liquid
for heating a maximum flow of domestic hot water during
such time span, for example 9 liters.

[0022] User groups G2, G3 and G4 comprise larger
numbers of users located farther from main ring conduits
1D, 1R. The volume of water contained by main delivery
conduits connecting users to main supply ring delivery
conduit 1D, and therefore the volume of heat transfer
liquid that is to be bypassed within said set bypass time
span of one and half minutes, may be very much larger.
[0023] For users of group G2, comprising two rows of
six houses such as 7, such bypass volume may for ex-
ample be 50 liters. Bypass means that connect main de-
livery conduit 8D with main return conduit 8R, are pro-
vided at the downstream end of delivery conduit 8D, so
as to greatly increase the bypass flow capability in com-
parison with the maximum flow through the bypass valve
of an individual user, so as to keep the bypass time span
below one and a half minutes. Said bypass means in-
clude bypass valve 9 and temperature sensor 10. Bypass
valve 9 is governed to open when one of the users of G2
signals a demand for delivery of hot heat transfer liquid
and when temperature sensor 10 senses heat transfer
liquid contained by main delivery conduit 8D to be below
a set minimum temperature for delivery of hot heat trans-
fer liquid to users. The signal for such user demand may
be transmitted through aforementioned communication
means between central system controller and said user,
or alternatively by pressure sensing means, not shown
in Fig. 1, signaling a sudden pressure change in main
branch delivery conduit 8D. Bypass valve 9 is governed
to close when temperature sensor 10 senses a temper-
ature that is above said set minimum temperature.
[0024] User group G3 is representative of a still larger
number of heat users that may be located even farther
from main supply ring conduits 1D, 1R. Because a tem-
perature drop of all the liquid contained by delivery con-
duit 11D may cause the required bypass volume to be
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very high, for example more than 100 liters, bypass valve
12 is controlled such as to continuously bypass heat
transfer liquid from main supply branch delivery conduit
11D to corresponding return conduit 11R, so as to main-
tain high liquid temperatures in main supply branch de-
livery conduit 11D, so as to reduce the volume of heat
transfer liquid to be bypassed within said set time span
of one and half minutes. Said bypass means 12 may be
very simple and therefore cheap, comprising for example
a fixed orifice.

[0025] Means for greatly increasing the bypass flow in
comparison with the maximum flow through an individual
bypass valve may, as an alternative to bypass means
9,10 shown for G2, comprise aforementioned central sys-
tem controller governing individual bypass valves of a
plurality of users downstream of main delivery conduit
13D, so as to open when one of such users signals a
demand for delivery of hot heat transfer liquid, and when
the cooling time span since a preceding delivery to any
of said users exceeds a set limit. Such limit is set so as
to correspond with the time that it takes for the temper-
ature of liquid contained by main branch delivery conduit
13D to drop below said selected minimum delivery tem-
perature. Such alternative means for greatly increasing
the bypass flow provide the advantage of avoiding the
need for bypass valve means 9, 10, which may, particu-
larly when such means would need to be located outside
of a building, significantly reduce investment and main-
tenance costs.

[0026] User group G4 is representative of multistorey
buildings comprising apartments such as 14. Hot heat
transfer liquid flowing through main supply ring delivery
conduit 1D is supplied to such users through main branch
delivery conduit 15D, connected downstream to a plural-
ity of main branch delivery conduits such as 16D, each
of which are connected by service delivery conduits such
as 17D to heating apparatus inside each of said apart-
ments. Valve means that are provided for greatly increas-
ing the bypass flow in comparison with the maximum flow
through an individual bypass valve, connect main deliv-
ery conduit 15D with main return conduit 15R atthe down-
stream end of delivery conduit 15D. Said means include
bypass valve 18 and temperature sensor 19 that operate
in the manner as described in the foregoing for bypass
means 9,10.

[0027] Delivery and return conduits of a heating sys-
tem according to the invention may advantageously be
adapted so as to provide high energy efficiency and low
investment and maintenance costs.

[0028] Service conduits such as 7D,7R, and main
branch conduits such as 5D,5R and 8D,8Rand 13D,13R,
preferably comprise insulated liquid carrying (carrier)
pipes that have little or no problems with frequent and
large temperature changes, for example flexible conduits
comprising plastic carrier pipes.

[0029] A major cost reduction may be provided by re-
ducing the heat insulation and thereby the outer diameter
of such conduits. Because the time-averaged tempera-
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ture of water contained by such conduits is low, such
adaptation causes little increase in heat losses. A first
cost reduction is provided by the reduced weight and
increased flexibility of such conduits. A second cost re-
duction, and a much improved reliability, may be provided
by prefabricating the connections between such a main
conduit and a plurality of service conduits, and adapting
such connections so as to transport such prefabricated
combination of conduits as a roll, particularly by connect-
ing such a main conduit and service conduits in parallel.
Prefabricated connections are particularly advantageous
when said conduits comprise wiring for electronic com-
munication between users and aforementioned central
system controller(s).

[0030] Said circulation system may advantageously
comprise return conduits with carrier pipes having inner
diameters that are larger than inner diameters of carrier
pipes of delivery conduits having like numerals, for ex-
ample between one and a half and twice times as large,
and to have less heat insulation, thereby reducing the
costs of such conduits. Because the time-averaged tem-
perature of heat transfer liquid contained by return con-
duits is very low, such decreased insulation causes only
a small increase in heat losses. Other advantages pro-
vided by such increase in inner diameter of return con-
duits are related to greatly decreased flow pressure loss-
es in return conduits.

[0031] Heat source 2 includes heat production means
20 for heating heat transfer liquid returning to the heat
source at a low temperature, for example 25 degrees
Celcius. Such heat production means preferably have an
energy efficiency and/or effectiveness that yields greater
energy savings when the (averaged) heat production
temperature is decreased, for example a plurality of elec-
tric heat pumps that are placed in series for stepwise
heating of heat transfer liquid, such heat pumps subtract-
ing heat from a low temperature heat source, not shown
in Fig.1, such as ground water, surface water, waste ef-
fluent and/or the like. Other examples for heat production
means 20 include condenser means of Rankine cycle
cogeneration installations, solar heat panels having a
heat recovery effectiveness that increases as the tem-
perature of the heat transfer liquid is reduced , and the
like.

[0032] Preferably heat source 2 also includes produc-
tion means 21 for further heating heat transfer liquid to
the temperature of the heat transfer liquid exiting heat
source 2 and flowing through main ring delivery conduit
1D. Such means may advantageously comprise heat
production processes for which the energy efficiency
hardly decreases when such exit temperature is raised,
for example gasmotor cogeneration installations, fuel
fired boilers, and the like.

[0033] Heat source 2 may alternatively comprise heat
production means that combine said effects of first and
second heat production in a single installation, for exam-
ple a cogeneration installation or a fuel fired boiler com-
prising an integrated condensing heat exchanger for heat
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recovery from exhaust gases, or a cogeneration instal-
lation comprising an intercooled gasturbine.

[0034] Notshown in Fig 1 are auxiliary apparatus, well
known to persons skilled in the art, such as heat storage
reservoirs, pumps, valves, and the like.

[0035] Alternative embodiments of heating systems
according to the invention may comprise a heat source
supplying a smaller number of building units, for example
a heat source for supplying apartments 14 of a multisto-
rey apartment block, and having such heat source locat-
ed inside the apartment block. Alternatively the embod-
iment shown in Fig 1 may form part of a larger heating
system, heat source 2 being for example connected by
delivery and return conduits to a remotely located heat
source, for example waste heat recovery means of an
industrial plant or a central electricity generating station.
[0036] Fig. 2 schematically shows apparatus for re-
ceiving and utilizing hot heat transfer liquid by a heat
user, including a heat storage vessel 22 and a through
flow heat exchanger 23 for heating domestic water, that
are preferably contained within a common shell of heat
insulating material 24 , so as to keep the temperature of
domestic water heater 23 high during periods in between
withdrawals of domestic hot water , thereby providing the
advantages of instant availability of domestic hot water
and reduced standstill heat losses of said heater in be-
tween withdrawals of domestic hot water.

[0037] Heat storage vessel 22 contains heat transfer
liquid preferably having a stratified temperature distribu-
tion, whereby an upper zone of hot liquid is separated
from a lower zone of cooler liquid by a layer of liquid 25
having a steep vertical temperature gradient, such sep-
arating layer moving downward when the heat storage
vessel is charged, and moving upward when hot heat
transfer liquid is withdrawn for heating domestic water
and/or for providing space heating.

[0038] Upon receiving a signal from aforementioned
control means for beginning of a concurrent charging op-
eration, bypass control valve 26 is activated so as to open
and cause a flow of heat transfer liquid through bypass
conduit 27, such flow preferably being as high as is al-
lowable for reasons that limit the maximum flow through
service delivery conduit 7D, such reasons being for ex-
ample flow pressure losses or so as to avoid high noise
levels. Flow limiter 28 in bypass conduit 27 is optionally
included so as to provide such flow limitation. When tem-
perature sensor 29 signals the temperature of the by-
passed liquid to be higher than a set temperature, bypass
control valve 26 is activated so as to close and control
valve 30 is activated so as to open, causing hot heat
transfer liquid to flow through service delivery conduit 7D
and through conduit 31 into heat storage vessel 22, and
causing cooler heat transfer liquid to flow out of said stor-
age vessel through conduit 32 and through service return
conduit 7R, thereby causing the heat storage vessel to
be charged. The flow rate during charging is preferably
kept within a relatively narrow band by flow limiter 33,
and by operating circulation pump 4 at heat source 2 so
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as to keep the pressure difference over said flow limiter
above a set level during such charging operation. The
charging operation is terminated by control means, in-
cluding temperature sensor 34 in the lower part of storage
vessel 22, activating valve 30 so as to close.

[0039] Asignalforindividual charging of a heat storage
vessel operation is given by temperature sensor 35 sens-
ing an upward movement of separating layer 25, thereby
indicating the hot heat transfer liquid contained by stor-
age vessel 22 to have decreased below a set minimum
volume. Such set volume is selected so as to provide hot
heat transfer liquid water for heating a high(est) flow of
domestic water during aforementioned bypass time span
of one and a half minutes, so as to avoid an undesirable
drop in temperature of domestic hot water exiting from
domestic water heater 23 during a period of domestic hot
water withdrawal, particularly when such withdrawal is
for a hot shower.

[0040] Upon the beginning of a withdrawal of domestic
hot water from an outlet such as tap 36 or douche head
37, flow sensor means 38 in the secondary circuit of do-
mestic water heater 23 , preferably a compact counter
flow heat exchanger, activates control valve 39 and cir-
culation pump 40 so as to circulate hot heat transfer liquid
from the upper part of storage vessel 22 through the pri-
mary side of domestic water heater 23. Control valve 39
is thermostatically controlled by temperature sensor 47
so as to keep the temperature of heated domestic water
approximately constant within a narrow temperature
band. Domestic water heating may alternatively be con-
trolled by means that are known to persons skilled in the
art.

[0041] Space heating is provided by a direct system
comprising at least one radiator heat emitter such as 41
through which heat transfer liquid is circulated. Alterna-
tively an indirect system may be provided including a
heat exchanger for transfer of heat from heat transfer
liquid to secondary water circulating through said radiator
(s). Space heating may alternatively be provided by other
known systems, for example an air circulation system or
a floor heating system.

[0042] Control means for providing space heating may
for example include a central room thermostat 42 acti-
vating control valve 43 and circulation pump 40 so as to
circulate hot heat transfer liquid through at least one ra-
diator 41. Such control means may also or alternatively
include thermostatic valves, not shown in Fig. 2, for the
or each radiator. Circulated heat transfer liquid for space
heating is generally withdrawn from the upper part of heat
storage vessel 22 and cooler heat transfer liquid is re-
turned to the lower part of said vessel. When a space
heating demand occurs during charging of said heat stor-
age vessel, circulation of heat transfer liquid through
space heating emitters may be parallel to circulation of
heat transfer liquid for charging of heat storage vessel
22, or priority controls may be provided for closing control
valve 43. Priority control means may also be provided
for closing said control valve during a withdrawal of do-
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mestic hot water.

[0043] By adapting flow limiter 33 and pressure levels
in the circulation system so as to keep the flow rate during
delivery of heat transfer liquid to a user within a relatively
narrow band, the heat meter of a user may advanta-
geously comprise a simple cheap water meter 44 regis-
tering the accumulated volume of heat transfer liquid de-
livered to a user, and an electronic meter 45 registering
during delivery periods the time integrated temperature
difference sensed by temperature sensors 29 and 46.
Such heat meter, providing high measuring accuracy,
may be much cheaper than known heat meters compris-
ing a flow meter for registering the time integrated product
of flow and temperature.

[0044] Preferably users comprise an individual elec-
tronic controller unit, not shown in Fig. 2, that is in com-
munication with some or all of the aforementioned sen-
sors end control means, and that is in communication
with aforementioned central system controller(s).

Claims

1. Method for delivering heat to a plurality of heat users
(6), using a heating system comprising at least one
heat source (2) for heating a heat transfer liquid, a
circulation system for delivery of heat transfer liquid
to each of such users having a heat storage vessel
(22) containing heat transfer liquid as heat storage
medium, the circulation system comprising delivery
and return conduits that include main supply con-
duits (11D, 11R), main branch conduits (8D, 8R) and
service conduits (7D, 7R), the circulation system fur-
ther comprising flow governing means including de-
livery and charging means (30) for delivery of hot
heat transfer liquid and for charging of heat storage
vessels and further including bypass means (26) for
allowing a bypass flow of heat transfer liquid from
delivery to return conduits without passing through
a heat storage vessel, characterized by controlling
said bypass means such that there is little or no con-
tinuous bypass flow downstream of such said main
branch delivery conduits (8D) during times that no
heat transfer liquid is delivered to any heat user con-
nected downstream of such said main branch deliv-
ery conduits.

2. Method according to claim 1, whereby said flow gov-
erning means include means for controlling the tem-
perature of heat transfer liquid inside such said main
supply delivery conduit (11D), characterized by
controlling said governing means such as to maintain
the temperature of heat transfer liquid inside said
main supply delivery conduits above a selected tem-
perature.

3. Methodaccordingtoclaim 2, whereby said main sup-
ply delivery conduits include at least one main supply
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ring delivery conduit (1D) and said governing means
include pumping means (3) for circulating heat trans-
fer liquid through said main supply ring delivery con-
duit, characterized by controlling said pumping
means such as to maintain the temperature of heat
transfer liquid inside said main supply ring delivery
conduit above a selected temperature and within a
selected temperature band.

Method according to claim 2 or 3, whereby said main
supply delivery conduits comprise at least one main
supply branch delivery conduit (11D) and said flow
governing means include a main bypass valve (12)
connecting said conduit with corresponding main
branch return conduit (11R), characterized by con-
trolling the flow through said bypass valve such as
to maintain the temperature of heat transfer liquid
inside said main supply branch delivery conduit
above a selected temperature.

Method according to any of the preceding claims,
characterized by controlling said governing means
such as to include charging operations that include
concurrent charging of heat storage vessels of a plu-
rality of heat users connected downstream of such
said main branch delivery conduits (5D).

Method according to any of the preceding claims,
whereby said delivery and charging means include
means (35) for signaling a demand for delivery of
hot heat transfer liquid to each heat user, charac-
terized by, after a demand by such said heat user
for delivery of hot heat transfer liquid, bypassing heat
transfer liquid having a temperature lower than a se-
lected minimum temperature for delivery to such
heat user, until the temperature of the heat transfer
liquid is equal or higher than said minimum temper-
ature.

Method according to any of the preceding claims,
characterized by maximizing the bypass flow, dur-
ing bypassing the heat transfer liquid having a tem-
perature lower than said selected minimum temper-
ature, in order to minimize bypass time span.

Method according to claim 7, characterized by in-
creasing said bypass flow by opening a number of
individual bypass valves (26) each connecting a
service delivery conduit (7D) with a corresponding
service return conduit (7R), of a plurality of users
connected downstream of a main branch delivery
conduit (5D), whe one of such users signals a de-
mand for delivery of heat transfer liquid.

Method according to claim 7 or 8, characterized by
increasing said bypass flow by opening a main by-
pass valve (9) connecting a main branch delivery
conduit (8D) with a corresponding main branch re-
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turn conduit (8R).

A heating system for delivering heat to a plurality of
heat users (6), comprising at least one heat source
(2) for heating a heat transfer liquid, a circulation
system for delivery of heat transfer liquid to each of
such users having a heat storage vessel (22) con-
taining heat transfer liquid as heat storage medium,
the circulation system comprising delivery and return
conduits that include main supply conduits (11D,
11R), main branch conduits (8D, 8R) and service
conduits (7D, 7R), the circulation system further
comprising flow governing means including delivery
and charging means (30) for delivery of hot heat
transfer liquid and for charging heat storage vessels,
such delivery and charging means including means
(33) for signalling a demand for charging heat stor-
age vessel, such flow governing means further in-
cluding bypass means (26) for allowing a bypass flow
of heat transfer liquid from delivery to return conduits
without passing through a heat storage vessel, char-
acterized by said flow governing means being
adapted to cause a flow such that within a selected
time span after a signal for charging a heat storage
vessel of a heat user, heat transfer liquid having a
temperature higher than a selected temperature is
delivered to such heat user.

A heating system according to claim 10, character-
ized by said flow governing means including at least
one central electronic system controller in commu-
nication with a plurality of heat users.

A heating system according to claims 10 or 11, char-
acterized by said bypass means comprising indi-
vidual bypass valves (26) connecting service deliv-
ery conduit (7D) with corresponding service return
conduit (7R) and said flow governing means being
adapted to control individual bypass valves of a plu-
rality of users downstream of a main branch delivery
conduit.

A heating system according to one or more of claims
10 - 12, characterized by said bypass means com-
prising at least one main bypass valve (9) connecting
a main delivery conduit (8D) with a corresponding
main return conduit (8R), said flow governing means
being adapted to control the main bypass valve.

A heating system according to one or more of claims
10 - 13, characterized by said flow governing
means including a temperature sensor (10) for sens-
ing the temperature of the heat transfer liquid in a
main delivery conduit (8D) and said flow governing
means being adapted to control a bypass valve (9)
to open when one of the users downstream of said
main delivery conduit signals a demand for hot heat
transfer liquid and the temperature of water con-
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tained by said conduit is sensed to be lower than a
selected temperature, and for such bypass valve to
close when such temperature is sensed to be higher
than a selected temperature.

A heating system according to one or more of claims
10 - 14, characterized by said circulation system
comprising main supply ring delivery conduit (1D).

A heating system according to or more of claims 10
- 15, characterized by return conduits comprising
carrier pipes having a larger inner diameter and less
heat insulation than corresponding delivery con-
duits.

A heating system according to one or more of claims
10-16, characterized by main conduits and service
conduits having prefabricated connections.

A heating system according to claim 17, character-
ized by said prefabricated connections comprising
main conduits and service conduits connected in
parallel.

A heating system according to one or more of the
preceding claims, characterized by said heat stor-
age vessel (22) containing heat transfer liquid having
a stratified temperature distribution.

A heating system according to one or more of the
preceding claims, characterized by said users com-
prising a through flow domestic water heater (23).

Aheating system according to claim 19 and 20, char-
acterized by said heat storage vessel (22) and said
through flow domestic water heater (23) having a
common encasing of heat insulating material (24).

A heating system according to one or more of the
preceding claims, characterized by said stratified
heat storage vessel (22) having a water containment
volume between 40 and 80 liters.

A heating system according to one or more of the
preceding claims, characterized by said heat users
comprising means for keeping the flow during deliv-
ery of hot heat transfer liquid to such a user within a
set band, and comprising a heat meter that includes
an accumulative water meter (44) and means (45)
for registering the time integrated difference be-
tween delivery and return temperature, sensed by
temperature sensors (29) (46), over the time of de-
livery.

A heating system according to any of the preceding
claims, characterized by said heat source (2) com-
prising at least one form of heat production means
that is selected from the group that includes heat



15 EP 1277 016 B9 16

pumps, solar heat panels, (intercooled) gasturbine
cogeneration installations, gasmotor cogeneration
installations or fuel fired boilers.

Patentanspriiche

1.

Verfahren zur lieferung von Warme an eine Mehrzahl
von Warmebenditzer, mit Gebrauchmachung von ei-
ner Heizungsanlage umfassend zum mindestens ei-
ne Warmequelle (2) fiir Erwdrmung von einer War-
melbertragungsflissigeitkeit, ein Zirkulationssy-
stem fir Lieferung von Warmedubertragungsflissig-
keit an jeder der solcher Bendltzer der ein Warme-
speicher (22) mit Warmeubertragungsflussigkeit als
Warmespeichermedium enthaltet, das Zirkulations-
system weiter umfassend Vorlauf- und RiicklaufLei-
tungen die Hauptlieferungsleitungen (11D, 11R),
Hauptabzweigleitungen (8D, 8R) und Hausan-
schlussleitungen (7D, 7R) enthalten, das Zirkulati-
onssystem weiter umfassend Durchflussreglungs-
mittel die Lieferungs- und Aufladungsmittel enthal-
ten fir Lieferung von heiszes Warmeulbertragungs-
flissigkeit und fiir Aufladung von Wéarmespeichern,
und weiter umfassend Bypassmittel (26) fiir das er-
mdglichen von einem Bypassdurchfluss von War-
meUbertragungsflissigkeit ab Vorlauf- zu Rucklauf-
leitungen ohne Passierung von einem Warmespei-
cher, dadurch gekennzeichnet dass genannte By-
passmittel derartig angepasst sind dass es wenig
oder kein kontinuierlicher Bypassdurchfluss gibt
flussabwarts von solche genannte Hauptabzweig-
vorlaufleitungen (8D) wahrend Perioden das keine
Warmelbertragungsflissigkeit geliefert wird an ir-
gend einen Warmebenutzer der flussabwarts ange-
schlossen ist an solche Hauptabzweigvorlaufleitun-
gen.

Verfahren nach Anspruch 1, wobei genannte Durch-
fluszreglungsmittel Mittel enthalt fir Reglung der
Temperatur von WarmeUbertragungsflissigkeit in-
nerhalb solche genannte Hauptlieferungsvorlauflei-
tungen (11D), dadurch gekennzeichnet dasz ge-
nannte Reglungsmittel derart geregelt werden dasz
die Temperatur der Warmeubertragungsflissigkeit
innerhalb genannte Hauptlieferungsvorlaufleitun-
gen oberhalb eine bestimmte Temperatur gehalten
wird.

Verfahren nach Anspruch 2, wobei genannte Haupt-
lieferungsvorlaufleitungen mindestens eine Haupt-
lieferungskreisvorlaufleitung (1D) enthalten und ge-
nannte Reglungsmittel Pumpmittel (3) enthalten fir
das Rundpumpen von Warmeubertragungsflissig-
keit durch genannte Hauptlieferungskreisvorlauflei-
tung, dadurch gekennzeichnet dasz genannte
Pumpmittel derartig geregelt werden das die Tem-
peratur der Warmeubertragungsflissigkeit inner-
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halb genannte Hauptlieferungskreisvorlaufleitung
oberhalb eine bestimmte Temperatur und innerhalb
ein bestimmte Temperaturbereich gehalten wird.

Verfahren nach Anspruch 2 oder 3, wobei genannte
Hauptlieferungsvorlaufleitungen mindestens eine
Hauptlieferungsabzweigvorlaufleitung (11D) enthal-
ten und genannte Durchflussreglungsmittel ein
Hauptbypassventil (12) enthalten der genannte
Leiting mit korrespondierende Hauptlieferungsab-
zweigricklaufleitung (11R) verbindet, dadurch ge-
kennzeichnet dasz der Durchfluss durch genanntes
Bypaszventil derartig geregelt wird das die Tempe-
ratur der Warmeubertragungsflissigkeit innerhalb
genannte  Hauptlieferungsabzweigvorlaufleitung
oberhalb eine bestimmte Temperatur gehalten wird.

Verfahren nach einem der vorangehenden Anspri-
che, dadurch gekennzeichnet dasz genannte
Reglungsmittel derartig geregelt werden dasz der
Aufladungsbetrieb gleichzeitige Auflading enthaltet
von Warmespeichern einer Mehrzahl von Warme-
benltzer die flussabwarts von solche genannte
Hauptabzweigvorlaufleitingen angeschlossen sind.

Verfahren nach einem der vorangehenden Ansprii-
che, wobei genannte Lieferungs- und Aufladungs-
mittel Mittel (35) enthalten zur Meldung von eine Fra-
ge fir Lieferung von heiszer Warmeubertragungs-
flissigkeit zu jeden Warmebenutzer, dadurch ge-
kennzeichnet dasz, nach eine Frage von solch ei-
nen Warmebenutzer fiir Lieferung von heiszer War-
meubertragungs-flissigkeit, Bypassung von War-
meubertragungsfliissigkeit mit einer Temperatur un-
terhalb eine bestimmte Minimaltemperatur flr
Lieferung von solche Warmeiibertragungsflissig-
keit, bis die Temperatur der Warmetubertragungs-
flissigkeit gleich oder héher ist als genannte Tem-
peratur.

Verfahren nach einem der vorangehenden Anspri-
che, gekennzeichnet durch Maximierung des By-
paszflusses, wahrend Bypassung von Warmeuber-
tragungsflussigkeit mit einer Temperatur die niedri-
ger ist als genannte Minimaltemperatur, mit das Ziel
die Bypasszeitspanne zu minimieren..

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet dasz der Bypassflusz erhdht wird durch
6ffnen von einer Anzahl individueller Bypassventile
(26) die jeder eine Hausanschluszvorlaufleitung
(7D) verbindet mit einer korrespondierender Haus-
anschluszriicklaufleitung (7R), von einer Mehrzahl
von Benlitzer flussabwérts von einer Hauptabzweig-
vorlaufleiting (5D), wenn einer der solche Benltzer
eine Frage fir Lieferung von Warmelbertragungs-
flissigkeit meldet.
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Verfahren nach Anspruch 7 oder 8, gekennzeich-
net durch Erhéhung von genannter Bypassflusz
durch 6ffnen eines Hauptbypassventil (9) das eine
Hauptabzweigvorlaufleiting (8D) mit einer Hauptab-
zweigriicklaufleiting (8R) verbindet.

Eine Heizungsanlage fir Lieferung von Warme an
eine Mehrzahl von Warmebenitzer (6), enthaltend
zum mindestens eine Warmequelle (2) fir Erwar-
mung von einer Warmeubertragungsflissigkeit, ein
Zirkulationssystem fiir Lieferung von Warmetbertra-
gungsflissigkeit an jeder der solcher Benltzer der
ein Warmespeicher (22) hat dasz Warmeubertra-
gungsflissigkeit als Warmespeichermedium enthal-
tet, das Zirkulationssystem weiter umfassend Vor-
lauf- und Rucklaufleitungen die Hauptlieferungslei-
tungen (11D, 11R), Hauptabzweigleitungen (8D, 8R)
und Hausanschluszleitungen (7D, 7R) enthalten,
das Zirkulationssystem weiter umfassend Durch-
flussreglungsmittel die Lieferungs- und Aufladungs-
mittel (30) enthalten fur die Lieferung von heiszes
Warmeiubertragungsflissigkeit und fir Aufladung
von Warmespeichern, solche Lieferungs- und Auf-
ladungsmittel umfassend Mittel (33) ziir signalierung
einer Frage fir Aufladung von Warmespeicher, sol-
che Durchflussreglungsmittel weiter umfassend By-
passmittel (26) fir das ermdglichen von einem By-
passdurchfluss von Warmeulbertragungsflissigkeit
ab Vorlauf- zu Rucklaufleitungen ohne Passierung
von einem Warmespeicher, dadurch gekennzeich-
net dasz genannte Bypassmittel adaptiert sind um
einer solcher Durchfluss zu verursachen dasz inner-
halb eine bestimmte Zeitspanne nach eine Frage zur
Aufladung von einem Wéarmespeicher, Warmedber-
tragungsflissigkeit mit einer Temperatur héher als
einer bestimmte Temperatur geliefert wird an sol-
cher Warmebenutzer.

Eine Heizungsanlage nach Anspruch 10, dadurch
gekennzeichnet dasz genannte Durchfluszreg-
lungsmittel zum mindestens ein centrale elektroni-
sche Systemregler enthalten der in verbindung ist
mit einer Mehrzahl von Warmebenlitzer.

Eine Heizungsanlage nach Anspruch 10 oder 11,
dadurch gekennzeichnet dasz genannter By-
passmittel einzelne Bypassventile (26) enthalten die
Hausanschluszvorlaufleitung (7D) mit korrespondie-
render Hausanschluszriicklaufleitung (7R) verbin-
det und genannte Durchfluszreglungsmittel adap-
tiert sind um einzelne Bypassventile von einer Mehr-
zahl von Benutzer flussabwérts von einer Hauptab-
zweigvorlaufleitung zu regeln.

Eine Heizungsanlage nach einer oder mehrere An-
spriche 10 - 12, dadurch gekennzeichnet dasz
genannte Bypassmittel zum mindestens ein Haupt-
bypassventil (9) enthalten der eine Hauptvorlauflei-
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tung (8D) verbindet mit einer korrespondierender
Hauptriicklaufleitung (8R), wobei genannte Durch-
fluszreglungsmittel adaptiert sind um der Hauptby-
passventil zu regeln.

Eine Heizungsanlage nach einer oder mehrere An-
spriiche 10 - 13, dadurch gekennzeichnet dasz
genannte Durchflussreglungsmittel ein Temperatur-
fuhler (10) enthalten die die Temperatur von War-
meUlbertragungsflissigkeit innerhalb eine Hauptvor-
laufleitung (8D) detektiert und wobei genannte
Durchflussreglungsmittel adaptiert sind um By-
passventil (9) zu 6ffnen wann einer der Benutzer
flussabwarts von genannte Hauptvorlaufleitung eine
Frage meldet um Lieferung von heiszes Warme-
Ubertragungsflissigkeit und die Temperatur von
Wasser innerhalb genannte Leitung unten eine be-
stimmter Temperatur detektiert wird, und um solche
Bypassventil zu schlieszen wann eine Temperatur
oberhalb eine bestimmter Temperatur detektiert
wird .

Eine Heizungsanlage nach einer oder mehrere An-
spriiche 10 - 14, dadurch gekennzeichnet dasz
genannte Kreislaufsystem Hauptlieferungskreisvor-
laufleitung (1D) enthaltet.

Eine Heizungsanlage nach einer oder mehrere An-
spriiche 10 - 15, gekennzeichnet durch Riicklauf-
leitungen die Mediumleitungen enthalten mit gros-
zere Innendiameter und geringere Warmeisolierung
als korrespondierende Vorlaufleidungen.

Eine Heizungsanlage nach einer oder mehrere An-
spriiche 10 - 16, dadurch gekennzeichnet dasz
Hauptleitungen und Hausanschluszleitungen vorge-
fertigte Verbindungen haben.

Eine Heizungsanlage nach Anspruch 17, dadurch
gekennzeichnet dasz genannte vorgefertigte Ver-
bindungen Hauptleitungen und Hausanschluszlei-
tungen parallel verbinden.

Anlage nach einem der vorangehenden Anspriiche,
gekennzeichnet durch dasz genannte Warme-
speicher (22) Warmelbertragungsflissigkeit enthal-
tet mit einem schichten Temperaturverteiling.

Anlage nach einem der vorangehenden Anspriiche,
gekennzeichnet durch dasz genannte Bendtzer
ein Durchflusssanitairwassererwarmer (23) enthal-
ten.

Eine Heizungsanlage nach Anspruch 19 oder 20,
dadurch gekennzeichnet dasz genannte Warme-
speicher (22) und genannte Durchflusssanitairwas-
sererhitzer (23) ein gemeinsame Umfassung (24)
von warmeisolierendes Material haben.
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Anlage nach einem der vorangehenden Anspriiche,
gekennzeichnet durch dasz genannte Warme-
speicher (22) ein wasserenthaltend Volume zwi-
schen 40 und 80 Liters haben.

Anlage nach einem der vorangehenden Anspriiche,
gekennzeichnet durch dasz genannte Benutzer
Mittel enthalten um die Durchflusz wahrend lieferung
von heiszes Warmeubertragungsflissigkeit inner-
halb ein bestimmte Bereich, und die weiter ein War-
mezdhler enthaltet dasz ein akkumulative Wasser-
zahler (44) und Mittel (45) flr registrieren von zeitin-
tegrierte Differenz zwischen Vorlauf- und Ricklauf-
temperatur, die detektiert wird durch Temperatur-
fuhler (29) (46) wahrend die Lieferungszeit.

Anlage nach einem der vorangehenden Anspriiche,
gekennzeichnet durch dasz genannte Warme-
quelle (2) zum mindestens einer Art von Warmer-
zeugungsmittel enthaltet der selektiert wird von einer
Gruppe der Warmepumpen, Sonnenkollektoren,
(Zwischengekiihlte) Gasturbine Warme-Kraft Anla-
gen, Gasmotor Warme-Kraft Anlagen oder Heizstoff
gefeuerte Kesselanlagen enthaltet.

Revendications

Procédé de fournir de la chaleur au pluriel d’utilisa-
teurs de chauffage (6), faire usage d’un systéme de
chauffage comprenant du moins une source de cha-
leur (2) pour chauffer un fluide caloporteur, un sys-
teme de circulation pour délivrer ce fluide caloporteur
a chaque tel utilisateurs muni d’un récipient de stoc-
kage de chaleur (22) contenant du fluide caloporteur
pour le stockage de chaleur, le systéme de circula-
tion comprenant en outre conduits d’arrivé et de re-
tour qui comprends conduits principaux de prévu
(11D, 11R), conduits principaux branché (8D, 8R) et
conduits de service (7D, 7R), le systeme de circula-
tion comprenant en outre moyens de réglage qui
comprends moyens de délivrer et de charger (30)
pour délivrer du fluide caloporteur chaud et pour
charger des récipients de stockage de chaleur et en
outre comprends moyens de bipasse (26) pour per-
mettre un deébit de bipasse de fluide caloporteur de
conduits d’arrivé a de retour sans passer un récipient
de stockage de chaleur, caractérisé par régler ces
moyens de bipasse ainsi qu’il y a de peu ou rien de
débitde bipasse continu al'aval de ces conduits prin-
cipaux branché d’arrivé nommé (8D) pendant les
temps que pas de fluide caloporteur est délivrer a
quelqu’un des utilisateurs de chauffage raccorder a
'aval de tel conduits principaux branché d’arrivé
nomme.

Procédé selon la revendication 1, duquel ces
moyens de réglage le débit comprenant des moyens
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de régler la température de fluide caloporteur entre
tel conduits principaux de prévu d’arrivée nommé
(11D), caractérisé par régler ces moyens de régla-
ge nommé ainsi que la température de fluide calo-
porteur entre tel conduits principaux de prévu d’ar-
rivé nommeé est maintenue plus haut qu’'une tempé-
rature sélectionnée.

Procédé selon la revendication 2, duquel ces con-
duits principaux de prévu nommé comprenant du
moins un conduit principal d’arrivé cercle de prévu
(1D) et ces moyens de réglage nommé comprenant
des moyens de pompe (3) pour circuler du fluide
caloporteur a travers de ce conduit principal d’arrivé
cercle de prévu nommé, caractérisé par régler ces
moyens de pompe en ce qui la température de fluide
caloporteur entre ce conduit principale d’arrivée cer-
cle de prévu est maintenu plus haut qu’une tempé-
rature sélectionnée et entre une portée de la tempé-
rature sélectionnée.

Procédé selon la revendication 2 ou 3, duquel ces
conduits principaux d’arrivé de prévu nommé com-
prennent du moins un conduit principal d’arrivé bran-
ché de prévu (11D) et ces moyens de réglage nom-
mé comprends une vanne principale de bipasse (12)
qui raccorde le conduit nommé avec le conduit prin-
cipal de retour branché de prévu correspondent
(11R), caractérisé par ajuster le débit atravers cette
vanne de bipasse en ce qui la température de fluide
caloporteur entre ce conduit principale d’arrivée
branchée de prévu est maintenue plus haut qu’'une
température sélectionnée.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que ces moyens
de réglage nommé sont ajustés pour obtenir des pro-
cédées de chargement comprenant des charge-
ments synchroniques des récipients de stockage de
chaleurd’un pluriel des utilisateurs de chauffage rac-
cordant a I'aval d’'un conduit principal branché d’ar-
rivé nommé (5D).

Procédeé selon I'une quelconque des revendications
précédentes, duquel ces moyens de délivrer et de
charger nommé comprenant des moyens (35) de si-
gnaler une demande a délivrer de fluide caloporteur
chaud a chaque utilisateur de chauffage, caractéri-
sé en ce qu’apres une demande d’un tel utilisateur
de chauffage pour délivrer de fluide caloporteur
chaud, bipasse de fluide caloporteur avec une tem-
pérature plus bas q’une température minimum sé-
lectionnée de délivrer a tel utilisateur de chauffage,
jusqu’a la température de fluide caloporteur est égal
ou plus haut que cette température minimum.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par maximaliser le débit
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de bipasse, pendant bipasse de fluide caloporteur
avec une température plus bas q'une température
minimum sélectionnée, pour minimaliser I'espace de
temps de bipasse.

Procédé selon la revendication 7, caractérisé par
augmenter ce débit de bipasse nommé par ouvrir un
nombre de vannes de bipasse individuel (26) chacun
de ce qui raccordent un conduit de service d’arrivé
(7D) avec un conduit de service de retour correspond
(7R), d’un pluriel des utilisateurs de chauffage rac-
cordent a I'aval d’'un conduit principal branché d’ar-
rivé nommé (5D), quand un de ces utilisateurs de
chauffage nommé signale une demande a délivrer
de fluide caloporteur.

Procédé selon la revendication 8, caractérisé par
augmenter ce débit de bipasse nommé par ouvrir
une vanne de bipasse principal (9) qui raccorde un
conduit principal branché d’arrivé (8D) avec un con-
duit principal branché de retour correspondent (8R).

Un systéme de chauffage pour fournir de la chaleur
a un pluriel d'utilisateurs de chauffage (6), compre-
nant du moins une source de chaleur (2) pour chauf-
fer un fluide caloporteur, un systéme de circulation
pour délivrer du fluide caloporteur a chaque tels uti-
lisateurs muni d’un récipient de stockage de chaleur
(22) contenant du fluide caloporteur pour le stockage
de chaleur, le systéme de circulation comprenant en
outre conduits d’arrivé et de retour qui comprennent
conduits principaux de prévu (11D, 11R), conduits
principaux branchés (8D, 8R) et conduits de service
(7D, 7R), le systéme de circulation comprenant en
outre des moyens de réglage qui comprennent
moyens de délivrer et de charger (30) pour délivrer
du fluide caloporteur chaud et pour charger des ré-
cipients de stockage de chaleur, tels moyens de dé-
livrer et de charger comprenant des moyens (33) de
signaler une demande a charger un récipient de
stockage de chaleur, ces moyens de réglage com-
prenant des moyens de bipasse (26) pour permettre
un débit de bipasse de fluide caloporteur de conduits
d’arrivé a de retour sans passer un récipient de stoc-
kage de chaleur, caractérisé par ces moyens de
réglage nommé qui sont ajusté pour obtenir un débit
qui cause dans un intervalle de temps sélectionnés
apres une signale pour charger un récipient de stoc-
kage de chaleur d’'un utilisateur de chauffage, déli-
vrer du fluide caloporteur d’'une température plus
haut q’'une température minimum sélectionnée a tel
utilisateur de chauffage.

Un systéme de chauffage selon la revendication 10,
caractérisé en ce qui ces moyens de réglage nom-
més comprenant du moins un régulateur de systeme
électronique en communication avec un pluriel d’uti-
lisateurs de chauffage.

10

15

20

25

30

35

40

45

50

55

12

12.

13.

14.

15.

16.

17.

18.

19.

22

Un systéme de chauffage selon la revendication 10,
caractérisé en ce qui ces moyens de bipasse nom-
més comprenant des vannes de bipasse individuel
(26) qui raccordent un conduit de service d’arrivé
(7D) avec un conduit de service de retour corres-
pondent (7R) et ces moyens de réglage nommés
étre ajusté pour réguler les vannes de bipasse indi-
viduel d’'un pluriel d'utilisateurs de chauffage a I'aval
d’un conduit principal branché d’arrivé nommé.

Un systéme de chauffage selon un ou plusieurs des
revendications 10 - 12, caractérisé en ce qui les
moyens de bipasse nommés comprenant du moins
une vanne de bipasse principal (9) qui raccorde un
conduit principal branché d’arrivé (8D) avec un con-
duit principal branché de retour correspondent (8R),
ces moyens de réglage nommés étre ajusté pour
réguler la vanne de bipasse principal.

Un systeme de chauffage selon un ou plusieurs des
revendications 10 - 13, caractérisé en ce qui ces
moyens de réglage nommeés comprenant un sen-
seur de température (10) a détecter la température
de fluide caloporteur entre un conduit principale d’ar-
rivé (8D) et ces moyens de réglage nommés étre
ajusté pour ouvrir une vanne de bipasse (9) quand
undes utilisateurs de chauffage aI'aval de ce conduit
principal d’arrivé nommé signale une demande de
fluide caloporteur chaud etla température d’eau con-
tenant par ce conduit nommé sont détecté étre plus
bas g’'une température sélectionnée, et pour fermé
cette vanne de bipasse quand cette température est
détectée étre plus haut g’'une température sélection-
née.

Un systéme de chauffage selon un ou plusieurs des
revendications 10 - 14, caractérisé par ce systeme
de circulation contenant un conduit principal d’arrivé
cercle de prévu (1D).

Un systéeme de chauffage selon un ou plusieurs des
revendications 10 - 15, caractérisé par des conduits
de retour contenant conduits a medium avec un dia-
meétre intérieur et moins de I'isolant thermique que
les conduits d’arrivé correspondent.

Un systéme de chauffage selon un ou plusieurs des
revendications 10 - 16, caractérisé par conduits
principaux et conduits de service contenant raccor-
dements préfabriqués.

Un systéme de chauffage selon la revendication 10,
caractérisée en ce quiraccordements préfabriqués
contenant conduits principaux et conduits de service
qui sont raccordé en paralléle.

Un systéme de chauffage selon un ou plusieurs des
revendications précédentes, caractérisé par le ré-
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cipient de stockage de chaleur nommé (22) conte-
nant du fluide caloporteur avec une distribution de
température stratifiée.

Un systeme de chauffage selon un ou plusieurs des
revendications précédentes, caractérisé par ces
utilisateurs de chauffage nommés comprenant un
échangeur de chaleur d’écoulement (23).

Un systéeme de chauffage selon les revendications
19 et 20, caractérisé par ce récipient de stockage
de chaleur nommé (22) et cet échangeur de chaleur
traversé (23) comprenant une enveloppe collective
d’'un matériel isolante thermique.

Un systéme de chauffage selon un ou plusieurs des
revendications précédentes, caractérisé par ce ré-
cipient de stockage de chaleur stratifi€ nommé (22)
comprenant un volume contenu d’eau entre 40 et 80
liter.

Un systeme de chauffage selon un ou plusieurs des
revendications précédentes, caractérisé par ces
utilisateurs de chauffage nommés comprenant
moyens de maintenir entre une marge déterminée
le débit pendant délivrer de fluide caloporteur chaud
a tel utilisateur, et comprenant un compteur de cha-
leur qui comportant un compteur d’eau accumulative
(44) et moyens (45) de calcul intégral de temps la
différence entre latempérature d’arrivée et de retour,
sondé par sondes de la température (29) (46), pen-
dant le temps de délivrance.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par cette source de cha-
leur nommée (2) comprenant au moins une fagon
de moyens de produire de chaleur qui est sélecté
d’'un groupe comprenant pompes a chaleur, pan-
neaux solaire, turbine a gaz central thermique (avec
refroidissement intermédiaire), moteur a gaz central
thermique ou chaudiéres de chauffage a carburent.
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Fig. 1
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