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(54) A methodforimproving thermal efficiency of a central hot medium buffered supply installation
equipped with a storage heater wherein the heat source is a low-temperature boiler heater,
and the central hot medium buffered supply installation

(67)  The method outlined in the invention relates to

lowering the temperature of the working medium in ad-
dition to the working medium return (b), in a controlled
manner and dependent on the maximum temperature
difference between working medium supply (a) and work-
ing medium return (b) going back to heat source (B),
going back to the heat source (B), cooling thereof with a
cooler medium flow going through an additional external
heatexchanger (2), pumped by a cold medium circulation
pump (4 or 4a) from the bottom of storage heater (1),
filled with hot buffered medium, or from a supply connec-
tion (1b1) feeding the storage heater tank (1) with buff-
ered medium. To reduce the working medium tempera-

ture in the working medium return (b) going to the heat
source (B) is controlled by a controller (6). The controller
input signals being signals from first (6a), second (6b)
and third (6¢) temperature sensor, used to collect data
from the first hydraulic circuit (2a) of the additional exter-
nal heat exchanger (2) connected in parallel to the work-
ing medium return (b) going from storage heater (1) heat
exchanger (1a) to the heat source (B), the second hy-
draulic circuit (2b) of additional external heat exchanger
(2), and from the working medium supply (a) to the heat
exchanger (1a) of storage heater (1), respectively. Quan-
tity flow control is used for the flow of the cold medium
in the process of cooling the returning working medium.
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Description

[0001] A method for improving thermal efficiency of a
central hot medium buffered supply installation equipped
with a storage heater, wherein the heat source is a
low-temperature boiler heater, and the central hot medi-
um buffered supply installation

The invention relates to a method for improving thermal
efficiency of a central hot medium buffered supply instal-
lation equipped with a storage heater, wherein the heat
source is a low-temperature boiler heater, and the central
hot medium buffered supply installation.

Central hot medium supply installations are known,
wherein the process system for hot buffered medium
preparation and distribution is in fluid connection with a
heat source. A process system for hot buffered medium
preparation and distribution comprises a heat exchanger
of a storage heater, supplied with a working medium leav-
ing the low-temperature heating boiler. The storage heat-
er is fed with a cold medium, e.g. water, from a water
supply installation via a system of valves, pressure re-
ducer and manometer. Leaving the storage heater outlet,
the hot medium is fed to the receivers via a system of
valves.

Central hot medium supply installations are also known,
wherein the process system for a hot buffered medium
(e.g. hot utility water) preparation and distribution is in
fluid connection with a heat source. The process system
for hot buffered medium preparation and distribution
comprises a heat exchanger of a storage heater supplied
with aworking medium leaving the low-temperature heat-
ing boiler. The storage heater is fed with a cold medium,
e.g. cold water, from a water supply installation via a sys-
tem of valves, pressure reducer and manometer. Leaving
the storage heater outlet, a hot medium is fed to the re-
ceivers via a system of valves. The working medium for
space heating is supplied directly from a boiler, while the
temperature of a hot medium (e.g. hot water) used for
other purposes, is increased by separate burners dedi-
cated for this purpose and installed as part of heaters for
heating the buffered hot medium (e.g. hot utility water).
The purpose of the invention is to provide a solution which
improves the thermal efficiency of a hot buffered medium
production process (e.g. hot utility water).

A method for improving thermal efficiency of a central
hot medium buffered supply installation equipped with a
storage heater, wherein the source of heat is a low-tem-
perature boiler heater, characterizes in that the medium
is cooled in an additional external heat exchanger by a
cooler medium flow, performed in a controlled manner
and dependent on the maximum temperature difference
between the working medium supply and working medi-
um return going back to the heat source, admissible for
agiven heat source. The cooler medium, e.g. cold water,
is supplied by a cooler medium circulation pump from the
bottom of a storage heater tank filled with a hot medium,
or from a supply connection line feeding this storage tank
with a cold medium. According to further preferable em-
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bodiment of the invention, a controller is installed in the
working medium return (wherein medium temperature is
reduced), going to the heat source, the controller re-
ceives signals from the first, second and third tempera-
ture sensors, used to collect data from the first hydraulic
circuit of the additional external heat exchanger which is
connected in parallel to the working medium return lead-
ing from the storage heater heat exchanger to the heat
source, the second hydraulic circuit of the additional ex-
ternal heat exchanger, and third sensor, from the working
medium supply going to the heat exchanger of the hot
buffered medium storage heater, respectively. According
to further preferable embodiment of the invention a flow
quantity control is used for the flow of cold medium in the
process of return working medium cooling, which control
is realized by a communication of the controller with a
cold medium flow control device, wherein signals for con-
troller switch-on and switch-off are switch-on and switch-
off commands controlling the working medium feeding
pump of the storage heater heat exchanger. According
to another preferable embodiment of the invention a flow
control device for cold medium flow control is a cold me-
dium pump and a control valve with an actuator. Accord-
ing to another preferable embodiment of the invention,
the cold medium pump used for cold medium flow control
has a variable and adjustable output.

A central hotmedium supply buffered installation, where-
in the process system for buffered hot medium prepara-
tion and distribution is in fluid communication with a heat
source, wherein the storage heater heat exchanger being
a part of the hot buffered medium preparation and distri-
bution system is in fluid communication with a working
medium supply coming from a heating boiler, is charac-
terized in that a process recirculation system is installed
in the working medium return, being a component of stor-
age heater, to the heat source from heat exchanger. The
process recirculation system comprises a combination
of at least the additional external heat exchanger, cold
medium flow limiter valve, cold medium flow control de-
vice and the controller, wherein the controller being con-
nected to the first temperature sensor, second tempera-
ture sensor and third temperature sensor and the pump
feeding the working medium leaving the heat source and
going to the storage heater heat exchanger. According
to further preferable embodiment of the invention, the
cold medium pump for cold medium flow control has a
variable and adjustable output. According to yet further
preferable embodiment of the invention, the first hydrau-
lic circuit of the additional external heat exchanger is con-
nected in parallel to the working medium return going
from the storage heater heat exchanger to the heat
source, whereas the second hydraulic circuit of the ad-
ditional external heat exchanger is connected to the bot-
tom of the storage heater tank, filled with the buffered
hot medium of relatively lower temperature, and to the
circulation outlet of the storage heater. Moreover, the first
temperature sensor is installed in the first hydraulic cir-
cuit, while the second temperature sensor is installed in
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the second hydraulic circuit and the third temperature
sensor is installed in the hydraulic working medium sup-
ply coming from the heat source and supplying the stor-
age heater heat exchanger. According to further prefer-
able embodiment of the invention, the line connecting to
the bottom of storage heater tank, filled with buffered hot
medium of relatively lower temperature, is a part of a cold
medium line feeding the cold medium to the heater stor-
age tank from the medium source.

The method according to the invention will be now de-
scribed in more detail using examples of hot utility water
central supply installations. The examples of embodi-
ments of the hot utility water central supply installations
according to the invention will be described in more detail
with reference to drawings, wherein Fig.1, Fig.2 and Fig,
3 show flowcharts of their exemplary connections.

Example 1

[0002] According to one of many possible embodi-
ments of the invention, as shown in Fig. 1 (but applying
also to Fig.2 and Fig.3), the central hot utility water in-
stallation comprises a process system A for hot utility
water preparation and distribution is in fluid communica-
tion with a heat source B. The process system A for hot
utility water preparation and distribution comprises a heat
exchanger 1a of a storage heater 1, which is in a fluid
connection with a working medium supply a coming from
heat source B, whichis a low-temperature heating boiler.
Arecirculation process system C is installed in the work-
ing medium return b from the heat exchanger 1a to the
heat source B. The process recirculation system C is a
combination of an additional external heat exchanger 2,
cold water flow limiter valve 3, cold water circulation pump
4, control valve with actuator 5 and controller 6. The con-
troller 6 is connected to a first 6a, second 6b and third
6¢ temperature sensor and a pump 7 feeding the working
medium leaving the heat source B, and going to the stor-
age heater 1 heatexchanger 1a. The first hydraulic circuit
2a of an additional external heat exchanger 2a is con-
nected in parallel to the working medium return b going
from the storage heater 1 heat exchanger 1a to the heat
source B. The second hydraulic circuit 2b of the addi-
tional external heat exchanger 2 is in fluid connection
with the bottom of storage heater tank 1, filled with hot
utility water 1b, and to the outlet 1¢ of the storage heater
1. The first temperature sensor 6a is installed in the first
hydraulic circuit 2a, whereas the second temperature
sensor 6b is installed in the second hydraulic circuit 2b
and the third temperature sensor 6c is installed in the
working medium hydraulic connection a at the outlet from
heat source B, supplying the storage heater 1 heat ex-
changer 1a. The connection to the bottom of the storage
heater 1 tank, filled with the buffered hot medium 1b of
relatively lower temperature, is made by a part of a cold
medium 1b? feeding the cold water from the water supply
line to the storage heater 1. The outlet 1c of the storage
heater 1 is the hot utility water circulation line. The signal
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switching the installation on and off according to the em-
bodiment of the invention is a signal switching on and off
the working medium supply pump 7, feeding the working
medium to the heat exchanger 1a of the storage heater
1. The controller 6 controls the return heating water flow-
ing back to heat source B, by cooling it in the additional
external heat exchanger 2 using the cooler cold water
flow supplied by cold water circulation pump 4 from the
bottom of storage heater 1 tank of hot utility water or from
water supply line. The degree of cooling heating water
return is controlled by the controller 6 and temperature
sensors 6a, 6b and 6c¢. The effect of cooling the return
water, which is preferable and safe for the heat source
B, is achieved also by controlling the cold water quantity
flow, being a result of a flow control valve with actuator
5, following the command signal from controller 6.

The above example of a solution of the hot utility water
preparation installation, fed with the working medium
coming from low-temperature gas-fired condensation
boiler, allows to achieve boiler efficiency exceeding
100% with regard to the calorific value of a gas fuel. The
result of the above is then a reduction of a quantity of the
fuel necessary to prepare an analogous amount of hot
utility water.

Example 2

[0003] According to one of many possible embodi-
ments of the invention, as shown now in Fig. 1 (but ap-
plying also to Fig. 2 and Fig. 3), the central hot utility
water installation comprises a process system A for hot
utility water preparation and distribution, in fluid connec-
tion with the heat source B. The process system A for
hot utility water preparation and distribution comprises a
heat exchanger 1a of the storage heater 1, being in a
fluid connection with a working medium supply a coming
from the heat source B which is a low-temperature heat-
ing boiler. A recirculation process system C is installed
in the working medium return b coming from heat ex-
changer 1a to the heat source B. The process recircula-
tion system C is a combination of additional external heat
exchanger 2, cold water flow limiter valve 3, cold water
circulation pump 4a having a variable and adjustable out-
put controlled by the controller 6. The controller 6 is con-
nected to the first 6a, second 6b and third 6¢ temperature
sensorand a pump 7 feeding the working medium leaving
the heat source and going to the storage heater 1 heat
exchanger 1a. The first hydraulic circuit 2a of the addi-
tional external heat exchanger is connected in parallel to
the working medium return b going from the storage heat-
er 1 heat exchanger 1a to the heat source B. The second
hydraulic circuit 2b of the additional external heat ex-
changer 2 is in fluid connection with the bottom part of
the storage heater tank 1, filled with hot utility water 1b
of relatively low temperature, and to the outlet 1¢ of stor-
age heater 1. The first temperature sensor 6a is installed
in the first hydraulic circuit 2a, whereas the second tem-
perature sensor 6b is installed in the second hydraulic
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circuit 2b and the third temperature sensor 6c is installed
in fluid connection working medium supply a in the outlet
from heat source B, supplying the storage heater heat
exchanger 1. The connection to the bottom 1b of the
storage heater tank 1, filled with hot utility water of rela-
tively low temperature, is a part of a cold medium line
1b? feeding the cold water to the storage heater tank 1
from e.g. water supply line. The outlet 1¢ of storage heat-
er 1 is the hot utility water circulation line. The signal
switching on and off the process recirculation installation
C in this embodiment of the invention, is a signal switch-
ing on and off the working medium supply pump 7 feeding
the working medium a to the storage heater 1 heat ex-
changer 1a. The controller 6 controls the heating water
return b flowing back to heat source B, cooling it in the
additional external heat exchanger 2 using the cooler
cold water flow supplied by cold water circulation pump
4a having an adjustable output controlled by the control-
ler 6, coming from the bottom of the storage heater tank
1 of hot utility water, or from water supply line. The degree
of cooling the return working medium b is controlled by
the controller 6 and temperature sensors 6a, 6b and 6c.
The effect of cooling the return working medium b, which
is preferable and safe for the heat source B, is achieved
also by controlling the cold water quantity flow, which is
resulted by operation of the cold water circulation pump
4a having variable and adjustable output following the
command signal from controller 6. Use of the cold water
circulation pump 4a with a variable and adjustable output
allows eliminating the control valve with an actuator 5,
what however does not apply to the situation shown in
Fig. 3.

The above example of a solution of the hot utility water
preparation installation according to the invention, fed
with the working medium coming from low-temperature
heating boiler, wherein the heat source is a gas-fired con-
densation boiler, allows the attainment of the boiler effi-
ciency exceeding 100% with regard to the calorific value
of the gas fuel. The result is then a reduction of a fuel
quantity necessary to prepare an analogous amount of
hot utility water.

Example 3

[0004] The method for improving thermal efficiency of
a central hot utility water supply installation, wherein the
heatsource is a low-temperature boiler heater, according
to one of many possible embodiments of the invention,
here shown in Fig. 1, even though it also applies to ex-
amples as shown in Fig. 2 and Fig. 3, comprises cooling
the working medium b in an additional external heat ex-
changer 2 by a cooler cold water flow, in a controlled
manner taking and dependent on the maximum temper-
ature difference between the working medium supply line
and working medium return going to heat source B, ad-
missible for a given heat source. Cold water is supplied
by cold water circulation pump 4 from the bottom of stor-
age heater tank 1 filled with hot utility water, or from a
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water supply line. A controller 6 is used for the reduction
of working medium temperature in the connection of
working medium b going to the heat source B. The con-
troller input signals are signals from the first 6a, second
6b and third 6c temperature sensors, used for collect
data from the first hydraulic circuit 2a of the additional
external heat exchanger 2 connected in parallel to the
working medium return b leading from the storage heater
1 heat exchanger 1a to the heat source B, the second
hydraulic circuit 2b of the additional external heat ex-
changer 2, and from the working medium a supply line
connecting the heat exchanger 1a of storage heater 1,
respectively. Quantity control is used for the flow of cold
water in the second hydraulic circuit 2b in the process of
cooling the returning working medium b, what is realized
by cooperation of the controller 6 with the flow control
device with an actuator 5, the signals for controller 6
switch-on and switch-off being switch-on and switch-off
commands controlling the working medium supply pump
7 feeding the storage heater 1 heat exchanger 1a.

Example 4

[0005] The method for improving thermal efficiency of
a central hot utility water supply installation, wherein the
heat source is alow-temperature boiler heater, according
to one of many possible embodiments of the invention,
here shown in Fig. 1, comprises decreasing the temper-
ature of the working medium with the returning working
medium b to the heat source B in a controlled manner
and dependent on the maximum temperature difference
between working medium supply line a and working me-
dium return b, cooling it in the additional external heat
exchanger 2 with a cooler cold water flow supplied by
cold water circulation pump 4a having a variable and ad-
justable output, controlled by the controller 6, from the
bottom of storage heater tank 1, filled with hot utility water,
or from a water supply line. The controller 6 is used for
the reduction of the working medium temperature in the
working medium return b leading to the heat source B.
The controller input signals are signals from the first 6a,
second 6b and third 6¢ temperature sensor, used to col-
lect data from the first hydraulic circuit 2a of the additional
external heat exchanger 2 connected in parallel to the
working medium return b coming from the storage heater
heat exchanger 1a to the heat source B, the second hy-
draulic circuit of the additional external heat exchanger
2, and from the working medium supply line a going to
the heat exchanger 1a of the storage heater 1, respec-
tively. Quantity control is used for the flow of cold water
in the second hydraulic circuit 2b in the process of cooling
the returning working medium b, what is realized by a
cooperation of the controller 6 with the cold water circu-
lation pump 4a having a variable and adjustable output,
wherein the signals for controller (6) switch-on and
switch-off being switch-on and switch-off commands
controlling the working medium supply pump 7 feeding
the storage heater 1 heat exchanger 1a. Use of the cold
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water circulation pump 4a with a variable and adjustable
output allows eliminating the control valve with an actu-
ator 5, which however does not apply to the situation
presented in Fig. 3.

[0006] The embodiments according to the invention
may be used in vide variety of heating systems, wherein
the conditions of exchange between heat receivers sys-
tem and a heat source can be improved, and wherein
there is a sufficiently cold medium available on the sec-
ondary side of the heat reception system as well as a
capability to its recirculation. The embodiments accord-
ing to the invention may also support many of the existing
central supply installations distributing hot utility water or
other buffered hot media, as long as it is possible to use
the invention without interference in their basic process
solutions or the design of component devices. In case of
newly built heating systems, the invention may also allow
reducing capital costs.

In multi-function heating systems, providing also the
function of hot utility water (or other hot media) prepara-
tion in storage heaters, there is no requirement to use
complex heaters equipped with a separate burner pro-
vided to realize this function only. Added heating power
of the additional external heat exchanger, according to
the solution in the invention, allows for better utilization
of installed heat source boilers heating capacity, in par-
ticular during the period out of heating season when the
heat source is sometimes underloaded.

Further process-related advantage gained thanks to the
use of the invention and resulting from the extra heating
power provided by the additional external heat exchang-
er, istime shortening of charging the hot buffered medium
tank. In multi-function heating systems, this allows a
quicker deployment of heating power and a required tem-
perature of the heat source working medium to meet the
heating demand caused by simultaneous execution of
the rest system functions during the same periods, e.g.
heating circulation of central heating systems.

Claims

1. A method for improving the thermal efficiency of a
hot buffered medium preparation installation
equipped with a low-temperature heating boiler as a
heat source, characterized in that the temperature
of the working medium is lowered in the combination
of the working medium return (b) going back to the
heat source (B) cooling with a cooler medium flow
going through an additional external heat exchanger
(2), pumped by a cold medium circulation pump (4
or 4a) from the bottom (1b) of storage heater (1),
filled with the hot buffered medium, or from a supply
line (1b?) feeding the storage heater tank (1) with
buffered medium, performed in a controlled manner
and dependent on the maximum temperature differ-
ence between the working medium supply (a) and
working medium return b going back to the heat
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source (B), admissible for said heat source (B).

A method for improving the thermal efficiency ac-
cording to claim 1, characterized in that the lower-
ing the working medium temperature in the working
medium return (b) going back to the heat source (B)
is controlled by a controller (6), the controller input
signals being signals from first (6a), second (6b) and
third (6c) temperature sensor, used to collect data
from the first hydraulic circuit (2a) of the additional
external heat exchanger (2) connected in parallel to
the working medium return (b) going from storage
heater (1) heat exchanger (1a) to the heat source
(B), the second hydraulic circuit (2b) of the additional
external heat exchanger (2), and from the working
medium supply (a) going to the heat exchanger (1a)
of storage heater (1) from heat source (B), respec-
tively.

A method for improving the thermal efficiency ac-
cording to claim 1 or 2, characterized in that a cold
medium flow quantity control is used in the process
of cooling the working medium return (b), which is
realized by a cooperation of the controller (6) with a
cold medium flow control device, wherein the signals
for controller (6) switch-on and switch-off being
switch-on and switch-off commands controlling the
working medium supply pump (7) ,feeding the stor-
age heater (1) heat exchanger (1a).

A method for improving the thermal efficiency ac-
cording to claims 2 or 3, characterized in that the
cold medium pump (4) and the a control valve with
an actuator (5) are used as the cold medium flow
control device.

A method for improving the thermal efficiency ac-
cording to claims 2 or 3, characterized in that the
cold medium pump (4a) of a variable and adjustable
output is used as the cold medium flow control de-
vice.

A central hot medium supply buffered installation,
wherein the process system for buffered hot medium
preparation and distribution (A) in fluid connection
with a heat source (B), wherein a storage heater heat
exchanger being a part of the hot buffered medium
preparation and distribution system (A) in fluid com-
munication with the working medium supply (a) com-
ing from a heating boiler, characterized in that a
process recirculation system (C) is installed in the
working medium return (b) from the heat exchanger
(1a) to the heat source (B), and the recirculation sys-
tem (C) comprises a combination of at least the ad-
ditional external heat exchanger (2), cold medium
flow limiter valve (3), cold medium flow control device
and controller (6), wherein the regulator (6) being
connected to the first temperature sensor (6a), sec-
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ond temperature sensor (6b) and third temperature
sensor (6¢) and the pump (7) feeding the working
medium leaving the heat source (B) and going to
storage heater (1) heat exchanger (1a).

A central hot medium supply buffered installation ac-
cording to claim 6, characterized in that the flow
control valve with an actuator (5) throttling the flow
output of cold medium pump (4) is used as the cold
medium flow control device.

A central hot medium supply buffered installation ac-
cording to claim 6, characterized in that the cold
medium pump (4a) of a variable and adjustable out-
put is used as the cold medium flow control device.

The central hot medium supply buffered installation
according to claim 6, characterized in that the first
hydraulic circuit (2a) of the additional external heat
exchanger (2) is connected in parallel to the working
medium return (b) coming from the storage heater
(1) heat exchanger (1a) and going back to the heat
source (B), whereas the second hydraulic circuit (2b)
of the additional external heat exchanger (2) is con-
nected to the bottom (1b) of storage heater (1), filled
with hot buffered medium of relatively low tempera-
ture, and to the storage heater outlet (1¢), wherein
the first temperature sensor (6a) being installed in
the first hydraulic circuit (2a), the second tempera-
ture sensor (6b) being installed in the second hy-
draulic circuit (2b), and the third temperature sensor
(6¢) being installed in the working medium supply
(a) leaving the heat source (B) and feeding the stor-
age heater (1) heat exchanger (1a).

A central hot medium supply buffered installation ac-
cording to claim 6, characterized in that the line
connecting to the bottom (1b) of storage heater (1)
tank, filled with the hot buffered medium of relatively
low temperature, is a part of the cold medium supply
(1b"), feeding the storage heater (1) tank.
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