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Description

[Technical Field]

[0001] The present invention relates to a heat pump
hydronic heater which heats a heating medium such as
water and antifreezing liquid to warm up a room.

[Background Technique]

[0002] As a conventional heat pump hydronic heater
of this kind, there is one including a refrigerant circuit, a
cistern and a circulation.
[0003] The refrigerant circuit is formed by annularly
connecting a compressor, a water refrigerant heat ex-
changer, decompressing means and an evaporator to
one another. The water refrigerant heat exchanger re-
ceives supply of a refrigerant from this refrigerant circuit,
and heats water. The cistern is connected to this water
refrigerant heat exchanger. The circulation pump sup-
plies hot water to a separated place. An outdoor unit is
vertically divided by a horizontal parting plate. The cis-
tern, the circulation pump and a hot water header are
placed above the horizontal parting plate (see patent doc-
uments 1 and 2 for example).
[0004] Figs. 9 are upper surface interior views and a
front interior view of a conventional heat pump hydronic
heater 100 described in patent document 1.
[0005] A outdoor unit 100 includes a cistern 101 and
a circulation pump 102. The cistern 101 replenishes a
heating medium such as water and antifreezing liquid,
and functions as a buffer of an expanded heating medi-
um. The circulation pump 102 supplies hot water to an
external radiator 110 (such as floor heating system and
fan convector) installed at a separated place. An entire
periphery of the outdoor unit 100 is covered with an ex-
terior frame 103. An interior of the outdoor unit 100 is
vertically divided by a vertically-parting plate 105, a heat
pump apparatus 104 is disposed below the vertically-
parting plate 105, and the cistern 101 and the circulation
pump 102 are disposed above the vertically-parting plate
105.
[0006] A heating medium outward port 106 and a heat-
ing medium return port 107 are disposed above the ver-
tically-parting plate 105. The heating medium outward
port 106 and the heating medium return port 107 connect
the external radiator 110 and a pipe 109 to each other.
The heating medium outward port 106 and the heating
medium return port 107 are also disposed above the hor-
izontal parting plate 105 such that they are oriented side-
way. A pipe cover 108 in which a power supply line or
the like is accommodated is provided on a right side of
the heat pump apparatus 104.
[0007] Fig. 10 is a working diagram in which the pipe
109 through which a heating medium is circulated to the
outdoor unit 100 is connected to the external radiator 110
shown in Fig. 9. The heating medium outward port 106,
the heating medium return port 107 disposed on an upper

and rear portion of the heat pump apparatus 104 and the
pipe 109 are connected to each other, and they are con-
nected to the external radiator 110 through a rear portion
of the outdoor unit 100.

[Prior Art Documents]

[Patent Documents]

[0008]

[Patent Document 1] Japanese Patent Application
Laid-open No.2010-144986
[Patent Document 2] Japanese Patent Application
Laid-open No.2010-169273

[Summary of the Invention]

[0009]

[Patent Document 3] Japanese Patent Application
Laid-open No. 2003-287242

[Problem to be Solved by the Invention]

[0010] However, the configurations of patent docu-
ments 1 and 2 have a problem that since the cistern 101
and the circulation pump 102 are disposed above the
outdoor unit 100, a sheath body becomes large, and con-
ditions that the outdoor unit 100 is installed are limited.
[0011] Further, since the heating medium outward port
106 and the heating medium return port 107 exist above
the vertically-parting plate 105, the pipe 109 connected
to the heating medium outward port 106 and the heating
medium return port 107 becomes long, and there is a
problem that efficiency is deteriorated.
[0012] Patent document 3 describes a heat pump hy-
dronic heater disclosing all features of the preamble of
claim 1 attached.
[0013] The present invention has been accomplished
to solve the above problems, and it is an object of the
invention to provide a heat pump hydronic heater having
high workability and improved efficiency.

[Means for Solving the Problems]

[0014] To solve the conventional problems, the
present invention provides a heat pump hydronic heater
which is defined in claim 1 attached and in which a com-
pressor, a water refrigerant heat exchanger, decom-
pressing means and an evaporator which configure a
refrigerant circuit are accommodated in a sheath body,
the sheath body has a heating medium outward port and
a heating medium return port connected to the water re-
frigerant heat exchanger through a hot water circuit, the
heating medium outward port and the heating medium
return port are connected to an external radiator through
a pipe, a heating medium heated by the water refrigerant
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heat exchanger circulates in the external radiator, and
the heating medium dissipates heat in the external radi-
ator, characterized in that a convex portion is provided
on a side of the sheath body, and the heating medium
outward port and the heating medium return port are dis-
posed on the convex portion wherein the heating medium
outward port is disposed outside of the sheath body, and
the heating medium return port is disposed inside of the
sheath body.

[Effect of the Invention]

[0015] According to the present invention, it is possible
to provide a heat pump hydronic heater having high work-
ability and improved efficiency.

[Brief Description of the Drawings]

[0016]

Fig. 1 is a rear interior perspective view of a heat
pump hydronic heater according to a first embodi-
ment of the present invention;
Fig. 2 is a front interior perspective view of the heat
pump hydronic heater;
Fig. 3 is a rear interior perspective view of the heat
pump hydronic heater;
Fig. 4 is a front interior perspective view of the heat
pump hydronic heater;
Fig. 5 (a) is a front exterior perspective view of the
heat pump hydronic heater and Fig. 5(b) is a rear
exterior perspective view of the heat pump hydronic
heater;
Fig. 6 is a rear interior working diagram of the heat
pump hydronic heater;
Fig. 7 is a rear exterior working diagram of the heat
pump hydronic heater;
Fig. 8 is a refrigerant circuit and hot water circuit di-
agram of the heat pump hydronic heater;
Fig. 9(a) is an upper surface interior view of a con-
ventional heat pump hydronic heater and Fig. 9(b)
is a front view of the conventional heat pump hydron-
ic heater; and
Fig. 10 is an exterior working diagram of the conven-
tional heat pump hydronic heater.

[Explanation of Symbols]

[0017]

4 compressor
5 water refrigerant heat exchanger
7 evaporator
8 refrigerant circuit
16 circulation pump
17 cistern
21 heating medium outward port
23 heating medium return port

36 sheath body
41 port mounting tool (convex portion)
42 port mounting tool cover

[Mode for Carrying Out the Invention]

[0018] A first aspect of the invention provides a heat
pump hydronic heater in which a compressor, a water
refrigerant heat exchanger, decompressing means and
an evaporator which configure a refrigerant circuit are
accommodated in a sheath body, the sheath body has a
heating medium outward port and a heating medium re-
turn port connected to the water refrigerant heat ex-
changer through a hot water circuit, the heating medium
outward port and the heating medium return port are con-
nected to an external radiator through a pipe, a heating
medium heated by the water refrigerant heat exchanger
circulates in the external radiator, and the heating medi-
um dissipates heat in the external radiator, characterized
in that a convex portion is provided on a side of the sheath
body, and the heating medium outward port and the heat-
ing medium return port are disposed on the convex por-
tion.
[0019] It is necessary to mount the heat pump hydronic
heater pm the heating medium outward port and the heat-
ing medium return port at the time of construction, but
since the mounting portion has the convex form project-
ing sideway, it is easy to connect the pipe. Hence, the
construction performance is enhanced, and construction
time can be shortened.
[0020] Further, since a power supply line is also con-
nected to a right side of the outdoor unit, it is necessary
to secure a constant distance from the sidewall as a main-
tenance space, but if the pipe is routed rightward, its
space can be utilized effectively.
[0021] According to a second aspect of the invention,
the heating medium outward port and the heating medi-
um return port are disposed substantially horizontally,
and openings of the heating medium outward port and
the heating medium return port are oriented rearward of
the sheath body.
[0022] According to this configuration, pipes connect-
ed to the heating medium outward port and the heating
medium return port can be routed substantially in parallel
to each other.
[0023] Hence, it becomes easy to route the pipe. Es-
pecially if the heating medium outward port and the heat-
ing medium return port are disposed at lower location as
low as possible on the right side of the outdoor unit, the
pipes does not close the evaporator even when the pipes
are routed toward the evaporator, and performance is
not deteriorated.
[0024] According to a third aspect of the invention, the
heating medium outward port is disposed outside of the
sheath body, and the heating medium return port is dis-
posed inside of the sheath body.
[0025] There is fear that the pipes close the evaporator
when the pipes connected to the heating medium out-
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ward port and the heating medium return port are routed
in the left direction of the outdoor unit of the heat pump
hydronic heater. However, the heating medium outward
port is disposed outward of the heating medium return
port. Therefore, when the pipes are routed toward the
back surface of the outdoor unit, the high temperature
heating medium which flows out from the heating medium
outward port passes outside and exchanges heat by the
external radiator and the temperature of the heating me-
dium becomes low. The low temperature heating medium
passes in the vicinity of the outdoor unit and the evapo-
rator, and returns to the heating medium return port.
[0026] At this time, the evaporator is in a low temper-
ature state. The heating medium outward pipe through
which a high temperature heating medium flows is dis-
posed at a location separated from the low temperature
evaporator. The heating medium return pipe whose tem-
perature is lowered is disposed at an inner location. Ac-
cording to this configuration, a high temperature side of
the pipe is not cooled, the heating medium is sent to the
external radiator while maintaining its high temperature.
The heating medium which dissipates heat in the external
radiator passes through a position close to the evapora-
tor, temperature of the heating medium is further lowered
and the heating medium is sent to the water refrigerant
heat exchanger. Hence, COP can be enhanced and the
energy-saving technology can further be enhanced.
[0027] According to a fourth aspect of the invention,
the heat pump hydronic heater further includes at least
one more heating medium outward port and at least one
more heating medium return port, the plurality of heating
medium outward ports are arranged side by side in a
vertical direction, and the plurality of heating medium re-
turn ports are arranged side by side in the vertical direc-
tion.
[0028] According to this configuration, the pipes con-
nected to the heating medium outward port and the heat-
ing medium return port can compactly be accommodated
below the outdoor unit, it becomes easy to route the pipe
and the construction performance is enhanced.
[0029] The heating medium outward port and the heat-
ing medium return port are arranged vertically and they
are disposed substantially horizontally. According to this
configuration, the plurality of heating medium outward
ports and the plurality of heating medium return ports can
be disposed collectively below the side of the outdoor
unit.
[0030] Especially when the plurality of pipes are routed
in the left direction of the heat pump hydronic heater,
there is fear that the pipes close the evaporator. However,
since the heating medium outward ports and the heating
medium return ports are collectively disposed, the pipes
can be arranged at the lower location compactly.
[0031] According to this configuration, it is possible to
route the pipes such that the pipes do not close the evap-
orator which exchanges heat, and construction can easily
be carried out such that the performance is not deterio-
rated by the construction.

[0032] According to a fifth aspect of the invention, the
heat pump hydronic heater further includes a cistern in
which the heating medium is stored, and a circulation
pump which circulates the heating medium, and the cir-
culation pump and the cistern are disposed such that
they project rearward of the sheath body.
[0033] When the pipes connected to the heating me-
dium outward port and the heating medium return port
are routed in the left direction of the heat pump hydronic
heater, there is fear that the pipes close the evaporator,
but the pipe is rearwardly mounted on the right side of
the outdoor unit, and the pipe is made to pass below the
rear sheath body which projects rearward of the outdoor
unit in the convex form. According to this configuration,
it is possible to prevent the pipes from moving upward.
[0034] Therefore, it is possible to prevent the pipes
from closing the evaporator. It is possible to avoid a case
where an amount of air which passes through the evap-
orator is reduced, the performance is deteriorated and a
power consumption amount is increased, and the heat
pump hydronic heater having excellent energy-saving
technology can be obtained.
[0035] Here, the pipe is routed in the left direction of
the outdoor unit, but when the pipe is routed in the right
direction, since the evaporator is not closed, no problem
occurs. When the pipe is routed rearward also, no prob-
lem occurs. The problem in terms of performance occurs
only when the pipe is routed in the right direction.
[0036] According to a sixth aspect of the invention, the
heating medium outward port and the heating medium
return port are disposed in a port mounting tool which is
the convex portion, and the port mounting tool is provided
with a port mounting tool cover which can be attached
and detached from outside.
[0037] According to this configuration, if the port
mounting tool cover is detached from outside, it is pos-
sible to do maintenance of the hot water circuit located
inside of the cover, and service performance is en-
hanced.
[0038] The heating medium outward port and the heat-
ing medium return port are fixed to the port mounting tool
disposed sideway of the sheath body. According to this
configuration, strength is enhanced, and strength when
the pipe is fixed at the time of construction can be se-
cured.
[0039] According to a seventh aspect, the heating me-
dium outward port is a thermally-actuated valve.
[0040] The thermally-actuated valve 20 opens and
closes in accordance with the external radiators which
are used, and the thermally-actuated valve is controlled
so that hot water flows only to a necessary external ra-
diator. A flow rate of heated heating medium can be con-
trolled in accordance with status of use of the external
radiator, and usability and energy-saving technology are
enhanced.
[0041] Embodiments of the present invention will be
described with reference to the drawings. The invention
is not limited to the embodiments.
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(First Embodiment)

[0042] A heat pump hydronic heater of a first embod-
iment of the present invention will be described based
on Figs. 1 to 8.
[0043] In Fig. 8, the heat pump hydronic heater in-
cludes an outdoor unit 1 and external radiators 2. The
outdoor unit 1 heats a heating medium such as water
and antifreezing liquid. The external radiators 2 are con-
nected to the outdoor unit 1 through pipes 3. The heating
medium circulates through the outdoor unit 1 and the
external radiators 2. Each of the external radiators 2 is a
panel external radiator such as a floor heating system,
but the external radiator 2 may be a radiator such as a
fan convector including a panel heater or a blast fan 9.
Each of the pipes 3 includes a heating medium outward
pipe 3a and a heating medium return pipe 3b.
[0044] The heating medium heated by the outdoor unit
1 is sent to the external radiators 2 through the pipes 3
(heating medium outward pipe 3a), and warms up a room
where the external radiator 2 is installed. In the heat pump
hydronic heater, the outdoor unit 1 is a heat source there-
of.
[0045] The outdoor unit 1 as the heat pump heat source
is provided therein with the following parts.
[0046] The outdoor unit 1 includes a compressor 4
which compresses a refrigerant, a water refrigerant heat
exchanger 5 which exchanges heat between a heating
medium and a refrigerant, an expansion valve 6 which
is decompressing means, and an evaporator 7. The com-
pressor 4, the water refrigerant heat exchanger 5, the
decompressing means 6 and the evaporator 7 are annu-
larly connected to one another to configure a refrigerant
circuit 8, and a refrigerant circulates through the refrig-
erant circuit 8.
[0047] The blast fan 9 conveys air to the evaporator 7,
and promotes the heat-exchanging ability of the evapo-
rator 7.
[0048] The water refrigerant heat exchanger 5 is
formed from a copper pipe having high thermal conduc-
tivity, and is of double pipe structure including a refriger-
ant pipe 5a disposed on an outer side and a water pipe
5b disposed on an inner side. A refrigerant flows between
an inner peripheral surface of the refrigerant pipe 5a and
an outer peripheral surface of the water pipe 5b, and a
heating medium flows in the water pipe 5b. A flowing
direction of the refrigerant and a flowing direction of the
heating medium are opposite from each other.
[0049] A condensation temperature sensor 10 is
brazed to and mounted on the water refrigerant heat ex-
changer 5. A compressor outlet temperature sensor 11
is provided in a compressor discharge pipe 12 of the com-
pressor 4. An air heat exchanging outlet temperature
sensor 13 is provided in an air heat exchanging outlet
pipe 14 of the evaporator 7.
[0050] The outdoor unit 1 includes a hot water circuit
15. The hot water circuit 15 includes a circulation pump
16. The circulation pump 16 is disposed upstream of the

water refrigerant heat exchanger 5. The hot water circuit
15 is connected to the pipe 3, and the circulation pump
16 circulates a heating medium between the external ra-
diator 2 and the water refrigerant heat exchanger 5.
[0051] A cistern 17 is disposed upstream of the circu-
lation pump 16. The cistern 17 adjusts an amount of a
heating medium which circulates through the water re-
frigerant heat exchanger 5, the hot water circuit 15, the
pipe 3 and the external radiator 2. If the circulation
amount becomes deficient, the cistern 17 replenishes
the heating medium, and if the circulation amount in-
creases due to expansion, the cistern 17 stores the heat-
ing medium.
[0052] The cistern 17 includes a cap 18 which opens
for replenishing the heating medium, and a water level
sensor 19 which detects a water level in the cistern 17.
[0053] An outward-side terminal of the hot water circuit
15 includes thermally-actuated valves 20. The plurality
of external radiators 2 includes the thermally-actuated
valves 20. The thermally-actuated valves 20 provided on
the external radiator 2 which is used are opened, the
thermally-actuated valves 20 provided in the external ra-
diator 2 which is not used or the thermally-actuated
valves 20 which are not connected to the external radiator
2 are closed, and control is performed such that hot water
flows only to the required external radiator 2.
[0054] An outlet side of the hot water circuit 15 includes
heating medium outward ports 21, and an inlet side of
the hot water circuit 15 includes heating medium return
ports 23.
[0055] The heating medium outward ports 21 are pro-
vided downstream of the thermally-actuated valve 20,
and the pipe 3 is connected to the heating medium out-
ward ports 21. When all of the external radiators 2 are
not used, the thermally-actuated valves 20 are closed.
[0056] Although the thermally-actuated valves 20 are
used at four locations in Fig. 8, the thermally-actuated
valve 20 may be used at one location or five or more
locations. The heating medium may flow directly to the
external radiator 2 without using the thermally-actuated
valve 20.
[0057] An outward header pipe 22 divides the hot water
circuit 15 into the plurality of circuits, and connects the
plurality of thermally-actuated valves 20. When the
number of thermally-actuated valves 20 is one, the ther-
mally-actuated valve 20 is connected to the hot water
circuit 15 without using the outward header pipe 22.
[0058] The heating medium return ports 23 are con-
nected to the pipe 3. Hot water dissipates heat in the
external radiator 2 and temperature thereof is lowered,
and the hot water returns to the pipe 3. Then number of
heating medium return ports 23 is the same as that of
the thermally-actuated valves 20, and the number is four
in Fig. 7. That is, when the thermally-actuated valve 20
is used at one location, the heating medium return port
23 is also used at one location.
[0059] The heating medium return ports 23 are con-
nected to the hot water circuit 15 (return port heating
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medium pipe 44) through the return header 24. When
the number of thermally-actuated valves 20 and the heat-
ing medium return ports 23 is one, the heating medium
return ports 23 are connected to the hot water circuit 15
(return port heating medium pipe 44) without using the
return header 24.
[0060] A water refrigerant heat exchanger inlet tem-
perature sensor 25 measures temperature of a heating
medium which enters the water refrigerant heat exchang-
er 5. A water refrigerant heat exchanger outlet tempera-
ture sensor 26 measures temperature of a heating me-
dium on the side of the outlet of the water refrigerant heat
exchanger 5.
[0061] A control device 27 controls various actuators
and sensors of the heat pump hydronic heater. A remote
control unit 28 is used when a user operates the heat
pump water heater or carries out various setting opera-
tions.
[0062] Figs. 1 to 7 show the outdoor unit shown in the
refrigerant circuit and hot water circuit diagram of the
heat pump hydronic heater shown in Fig. 8, wherein Figs.
1 to 4 are interior perspective view, Figs. 5 is an external
perspective view and Figs. 6 and 7 are working diagrams.
The same members as those shown in Fig. 8 are desig-
nated with the same symbols.
[0063] As shown in Figs. 1 to 4, there is a bottom plate
29 at a lowermost portion of the outdoor unit 1, and the
compressor 4 is placed on a right side on the bottom
plate 29. The water refrigerant heat exchanger 5 is of a
double pipe structure including the refrigerant pipe 5a
disposed outside and the water pipe 5b. The water re-
frigerant heat exchanger 5 is placed on the bottom plate
29. The pipe 3 of the double pipe structure has a spiral
shape so that the heat exchanger can be made compact.
[0064] The compressor discharge pipe 12 is connect-
ed to the water refrigerant heat exchanger 5. A refrigerant
is compressed to a high pressure by the compressor 4
and is discharged out, and this refrigerant flows into the
water refrigerant heat exchanger 5 from an uppermost
front surface of the refrigerant pipe 5a.
[0065] A heating medium moves from the water pipe
5b located at a lower most portion to the water pipe 5b
located above the former water pipe 5b and is heated.
The heating medium is heated to high temperature and
density thereof is lowered, and the heating medium is
guided from the water pipe 5b located at the upper portion
into the pipe 3, a buoyant force is added and power of
the circulation pump 16 can be reduced. The hot water
circuit 15 which connects the water refrigerant heat ex-
changer 5, the thermally-actuated valves 20 and the
heating medium return ports 23 to each other passes
through the front surface of the compressor 4.
[0066] The radiator heat insulator 30 shown in Fig. 4
is made of heat insulator such as Styrofoam to enhance
heat insulating properties of the water refrigerant heat
exchanger 5. The radiator heat insulator 30 includes a
radiator upper heat insulator 30a and a radiator lower
heat insulator 30b. The water refrigerant heat exchanger

5 is sandwiched between the radiator upper heat insula-
tor 30a and the radiator lower heat insulator 30b. The
radiator lower heat insulator 30b is placed on the bottom
plate 29 such that the radiator heat insulator 30 engages
with concavity and convexity on a flat surface of the bot-
tom plate 29. A cover body 31 shown in Fig. 4 is disposed
on an outer and upper side of the radiator heat insulator
30, and covers front, rear, left, right and upper surfaces
of the radiator upper heat insulator 30a and the radiator
lower heat insulator 30b. Although the radiator heat in-
sulator 30 and another part are used as the cover body
31 in the drawing, the cover body 31 can also be used
as the radiator heat insulator 30. Although portions of the
radiator heat insulator 30 and the cover body 31 are cut
so that the water refrigerant heat exchanger 5 can be
seen in Fig. 4, the actual radiator heat insulator 30 and
cover body 31 are not cut.
[0067] The evaporator 7 is bent into an L-shape to sur-
round a rear side portion of the water refrigerant heat
exchanger 5, and the evaporator 7 is placed on the bot-
tom plate 29.
[0068] The blast fan 9 is disposed in the evaporator 7
and above the cover body 31, the blast fan 9 makes air
forcibly pass through the evaporator 7, and promotes the
heat exchange between the air and a refrigerant. A blast
motor 32 drives the blast fan 9, and a motor stage 33
holds the blast motor 32. The motor stage 33 is fixed to
an upper surface of the cover body 31.
[0069] A divider 34 isolates, from each other, a space
in which the blast fan 9 and the water refrigerant heat
exchanger 5 are disposed and a space in which the com-
pressor 4 and the expansion valve 6 that is decompress-
ing means are disposed.
[0070] The control device 27 is placed above the di-
vider 34. A power supply line connection terminal 35a
and a remote control connection terminal 35b are pro-
vided on the right side of the control device 27.
[0071] The various parts described above are accom-
modated in a sheath body 36 of a heat pump hydronic
heater body. As shown in an external perspective view
of Figs. 5, the sheath body 36 includes a front plate 37,
a right plate 38, a left plate 39 and a ceiling plate 40. The
front plate 37 which covers a front side, the right plate 38
which covers a right side and a right and rear side, and
the left plate 39 which covers a left side are mounted on
the bottom plate 29. The ceiling plate 40 which covers
an upper side is placed on the front plate 37, the right
plate 38 and the left plate 39.
[0072] The plurality of thermally-actuated valves 20
protrude outside of the right plate 38 and are vertically
disposed at a location on a right side of the sheath body
36 and on a right and outer side of the compressor 4.
When the number of thermally-actuated valves 20 is one,
the one thermally-actuated valve 20 is disposed outside
of the right plate 38. A heating medium is heated by the
water refrigerant heat exchanger 5 and it becomes hot
water, and the thermally-actuated valve 20 sends this
heating medium to the external radiator 2 through the
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pipe 3.
[0073] Each of the thermally-actuated valves 20 is pro-
vided at its tip end with a heating medium outward port
21. The heating medium passes through the thermally-
actuated valve 20 and the heating medium outward port
21, and is sent to the pipe 3 (see Fig. 7 for pipe 3).
[0074] The plurality of heating medium return ports 23
likewise protrude outside of the right plate 38 on a side
of the thermally-actuated valves 20 and are vertically dis-
posed side by side and oriented substantially horizontally
with the thermally-actuated valves 20. A heating medium
dissipates heat in the external radiator 2 and temperature
thereof is lowered. This heating medium is returned to
the hot water circuit 15 by the heating medium return port
23.
[0075] Openings of the heating medium outward ports
21 and the heating medium return ports 23 are oriented
rearward of the sheath body 36.
[0076] The thermally-actuated valves 20 and the heat-
ing medium return ports 23 are mounted on a port mount-
ing tool 41. The port mounting tool 41 is fixed to the bottom
plate 29. The port mounting tool cover 42 is provided on
an outer side of the port mounting tool 41, and is held by
the port mounting tool 41.
[0077] The port mounting tool 41 and the port mounting
tool cover 42 are mounted such that they protrude out-
ward of the right side plate 38.
[0078] That is, the thermally-actuated valves 20, the
heating medium return ports 23, the port mounting tool
41 on which the thermally-actuated valves 20 and the
heating medium return ports 23 are mounted, and the
port mounting tool cover 42 are disposed at locations
protruding sideway from the sheath body 36 of the heat
pump hydronic heater.
[0079] The outward header pipe 22 is connected to the
thermally-actuated valve 20, and the outward header
pipe 22 and the water pipe 5b of the water refrigerant
heat exchanger 5 are connected to each other through
a thermally-actuated valve pipe 43 which is the hot water
circuit 15. The water refrigerant heat exchanger outlet
temperature sensor 26 is mounted on the thermally-ac-
tuated valve pipe 43.
[0080] The cistern 17 protrudes rearward of the right
plate 38 existing behind the compressor 4. The return
port heating medium pipe 44 is connected to a lower sur-
face of the cistern 17. The return port heating medium
pipe 44 is connected to the return header 24 which is
integrally formed on the heating medium return port 23.
A heating medium dissipates heat in the external radiator
2 and temperature thereof is lowered. The heating me-
dium is guided to the cistern 17 by the return port heating
medium pipe 44.
[0081] The cistern 17 functions to absorb volume ex-
pansion of the heating medium which is heated from low
temperature to high temperature and whose volume is
increased. Especially when antifreezing liquid having
large volume expansion ratio is used as the heating me-
dium, a capacity of the cistern 17 is determined so that

the heating medium does not overflow.
[0082] The cap 18 is provided above the cistern 17.
The cap 18 is detached and a heating medium is replen-
ished to the cistern 17.
[0083] A slit is formed in a portion of the cap 18, and
increased pressure in the cistern 17 is released from the
slit.
[0084] When a heating medium more than prescribed
amount is input to the cistern 17, expanded heating me-
dium is made to overflow from the cap 18. Since the cis-
tern 17 protrudes rearward from the right plate 38 located
behind the compressor 4, the overflowing heating medi-
um can be released outward.
[0085] The water level sensor 19 provided in the cistern
17 detects a water level in the cistern 17, and if the water
level is lowered, the water level sensor 19 issues a warn-
ing to a user and displays the warming on the remote
control unit 28, thereby urging the user to replenish the
heating medium.
[0086] The circulation pump 16 is disposed below the
cistern 17. Like the cistern 17, the circulation pump 16
protrudes toward a back surface of the right plate 38 lo-
cated behind the compressor 4.
[0087] A pump outward pipe 45 which is pulled out from
a lower portion of the cistern 17 is connected to the cir-
culation pump 16 disposed below the cistern 17, and a
heating medium flows through the pump outward pipe
45 from an upper side to a lower side.
[0088] That is, the cistern 17, the pump outward pipe
45 and the circulation pump 16 are disposed at positions
protruding toward the back surface of the right plate 38
located behind the compressor 4.
[0089] The circulation pump 16 carries out operation
such that hot water forcibly circulates through the hot
water circuit 15. The water refrigerant heat exchanger 5
and the pump outward pipe 46 are connected to the cir-
culation pump 16. A water refrigerant heat exchanger
inlet temperature sensor 25 which measures tempera-
ture of hot water entering the water refrigerant heat ex-
changer 5 is mounted on the pump outlet pipe 46.
[0090] Figs. 5 are external perspective views of the
heat pump hydronic heater in a state where the sheath
body 36 is mounted. The circulation pump 16 and the
cistern 17 are covered with a rear sheath body 47 which
protrudes in a convex form rearward of the right plate 38
of the sheath body 36 behind the compressor 4. The rear
sheath body 47 prevents water from entering the circu-
lation pump 16 and the cistern 17 from outside. The rear
sheath body 47 includes a rear bottom plate 47a located
at a lowermost portion, a rear side plate 47b which covers
a side and a rear upper plate 47c located at an uppermost
portion.
[0091] As shown in Fig. 8, a portion surrounded by a
broken line A protrudes, in a convex form, rightward of
the outdoor unit 1 on a side of the compressor 4. A portion
surrounded by a broken line B is accommodated in the
rear sheath body 47. The rear sheath body 47 is disposed
behind the compressor 4, and is disposed behind the
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outdoor unit 1.
[0092] Referring back to Figs. 5, a pipe cover 50 is
provided on a right and outer side of the right plate 38,
and the port mounting tool 41 and the port mounting tool
cover 42 are mounted on the right plate 38 inside the
pipe cover 50. The thermally-actuated valves 20 and the
heating medium return ports 23 are mounted on the port
mounting tool 41, thereby likewise preventing water from
entering from outside.
[0093] The front plate 37 of the sheath body 36 is pro-
vided with a transfer port 37a which is concentric with
the blast fan 9. The transfer port 37a is provided with a
bell mouth 37b. The bell mouth 37b has a squeezed or
narrowed shape which is concentric with the blast fan 9,
and which is curved in a substantially semi-circular radi-
ally outward form from its inner peripheral.
[0094] If the blast fan 9 rotates, air is sucked from the
evaporator 7 and is discharged out from the transfer port
37a of the front plate 37, thereby exchanging heat.
[0095] A transfer grille 51 has a grid-shaped opening
through which wind from the blast fan 9 passes. The
transfer grille 51 is provided such that it protrudes forward
of the transfer port 37a of the front plate 37, and the trans-
fer grille 51 rectifies wind, thereby reducing noise, and
also functions to protect such that a hand does not touch
the blast fan 9.
[0096] Figs. 6 and 7 are working diagrams in which the
pipe 3 is mounted on the outdoor unit 1 and in Fig. 7, the
pipe cover 50 is mounted.
[0097] An outdoor unit 1 is placed on a block base 52,
and the outdoor unit 1 is held such that it floats by about
100 mm. The block base 52 is generally made of concrete
or resin.
[0098] A power supply line 53 is connected to the pow-
er supply line connection terminal 35a, and supplies a
power supply to the outdoor unit 1. A remote control line
54 is connected to the remote control connection terminal
35b, supplies a power supply to the remote control 28,
and sends and receives data.
[0099] The pipe 3 is mounted on the heating medium
outward port 21 and the heating medium return port 23.
An interior of the pipe 3 is a crosslinked polyethylene
pipe, and a heat insulator is provided outside of the
crosslinked polyethylene pipe.
[0100] The pipe 3 is connected to the external radiator
2, a heating medium heated by the outdoor unit 1 is sent
from the heating medium outward port 21 to the external
radiator 2 through the heating medium outward pipe 3a,
thereby warming up a room. The heating medium whose
heat is exchanged there and whose temperature is low-
ered passes through a heating medium return pipe 3b,
returns to the heating medium return port 23, and the
heating medium is again heated in the outdoor unit 1 of
the heat pump hydronic heater, and these operations are
repeated.
[0101] The pipe 3 (heating medium outward pipe 3a,
heating medium return pipe 3b) is rotated in a left direc-
tion of the body in Figs. 6 and 7, but in the case of the

right direction also, the pipe 3 is routed straightly in some
cases. However, as shown in Fig. 7, it is most difficult to
route the pipe 3 in the left direction of the outdoor unit 1.
It is necessary to avoid a case where the pipes 3 close
the evaporator 7, an area of the evaporator 7 is reduced,
a heat exchanging amount is reduced and efficiency is
deteriorated.
[0102] Fig. 6 shows a state where the pipe cover 50 is
detached. Fig. 7 shows a state where after the pipes 3,
the power supply line 53 and the remote control line 54
are mounted, the pipe cover 50 is mounted.
[0103] As shown in Fig. 6, at the time of construction,
it is necessary mount the pipe 3, the power supply line
53 and the remote control line 54 on the outdoor unit 1.
[0104] In the construction, the outdoor unit 1 is first
placed on the block base 52 (or placement stage).
[0105] Next, the power supply line 53 is connected to
the power supply line connection terminal 35a, and the
remote control line 54 which is connected to the remote
control 28 is connected to the remote control connection
terminal 35b.
[0106] The pipes 3 which are connected to the external
radiators 2 are connected to the heating medium outward
ports 21 which are connected to the thermally-actuated
valves 20, and the pipes 3 are connected to the heating
medium return ports 23 disposed on an inner side of the
heating medium outward ports 21.
[0107] Lastly, the cap 18 of the cistern 17 is opened,
and a heating medium is poured to a predetermined
amount. At this time, the circulation pump 16 disposed
below the cistern 17 is operated, and the heating medium
is uniformly distributed to the hot water circuit 15, the pipe
3 and the external radiator 2.
[0108] The construction is completed.
[0109] The operation of the heat pump hydronic heater
will be described based on the drawings.
[0110] If the operation of the outdoor unit 1 is started
by the remote control 28, the compressor 4 is operated.
Then, a refrigerant is compressed to a high pressure and
is discharged. The refrigerant passes through the com-
pressor discharge pipe 12, and is sent to the water re-
frigerant heat exchanger 5, and exchanges heat with a
heating medium which is sent by the circulation pump 16
and the refrigerant dissipates heat. According to this op-
eration, the heated heating medium is changed from a
low temperature heating medium to a high temperature
heating medium.
[0111] A refrigerant which flows out from the water re-
frigerant heat exchanger 5 is decompressed and expand-
ed by the expansion valve 6, is sent to the evaporator 7,
exchanges heat with air which is sent by the blast fan 9,
and while the refrigerant passes through the evaporator
7, the refrigerant is evaporated and gasified. The gasified
refrigerant is sucked into the compressor 4, is again com-
pressed, and this process is repeated, and the low tem-
perature heating medium which passes through the wa-
ter refrigerant heat exchanger 5 is gradually heated.
[0112] Concerning the hot water circuit 15, a heating
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medium is heated in the water refrigerant heat exchanger
5 by operating the circulation pump 16, the heated heat-
ing medium is forcibly sent to the outward header pipe
22, the heating medium is divided into a plurality of loca-
tions (four locations in the drawing, but the heating me-
dium is not divided in some cases), and they are sent to
the thermally-actuated valves 20.
[0113] One of the thermally-actuated valves 20
through which a heating medium flows to the external
radiator 2 is set by the remote control unit 28, the set
thermally-actuated valve 20 is opened, and other ther-
mally-actuated valves 20 are closed. A heating medium
passes through a pipe which is provided outside of the
outdoor unit 1 via the thermally-actuated valve 20 and
the heating medium outward port 21, and the heating
medium is guided into the external radiator 2. The heating
medium dissipates heat in the external radiator 2, and
warms up a room where the external radiator 2 is in-
stalled.
[0114] The heating medium which dissipates heat in
the external radiator 2 and whose temperature is lowered
passes through the pipe 3, and passes through the heat-
ing medium return pipe 3b and flows toward the heating
medium return port 23 which is disposed inward of the
heating medium outward port 21 in a substantially hori-
zontal direction. The heating medium passes through the
heating medium return port 23 and the return header 24,
passes through the return port heating medium pipe 44
and enters the cistern 17 from a lower surface of the
cistern 17. A constant amount of heating medium such
as water and antifreezing liquid exists in the cistern 17
such that an air layer exists above the heating medium.
[0115] Thereafter, the heating medium similarly pass-
es through the pump outward pipe 45 from the lower sur-
face of the cistern 17, is forcibly sucked into the circulation
pump 16, and is forcibly sent to the pump outlet pipe 46
by the circulation pump 16, and the heating medium
whose temperature is lowered is heated by the water
refrigerant heat exchanger 5, and is again guided into
the external radiator 2, and these operations are repeat-
ed, and the heating medium such as water and antifreez-
ing liquid which dissipates heat in the external radiator 2
warms up a room.
[0116] In the construction, each of the pipes 3 (heating
medium outward pipe 3a, heating medium return pipe
3b) is first mounted rearwardly on a convex portion of a
right side of the outdoor unit 1, and the pipe cover 50 is
mounted on the pipe 3. A method for this operation is
substantially the same as construction of an air condi-
tioner (in the case of the air conditioner, a pipe for con-
necting between the outdoor unit and the indoor unit is
mounted in the same manner).
[0117] Therefore, since the above convex portion is
substantially equal to a location where a refrigerant pipe
is connected in the air conditioner, even a non-skilled
construction operator can easily construct.
[0118] It is general to insert the pipes 3 (heating me-
dium outward pipes 3a, the heating medium return pipes

3b) into the heating medium outward ports 21 or the heat-
ing medium return ports 23 and fix the pipes 3 using hard-
ware. Therefore, no tool is required and workability is
easier than that of the air conditioner. Therefore, a con-
struction operator can more easily operate in the same
manner as that of the air conditioner, and the operability
is largely enhanced.
[0119] Especially at the time of construction, it is nec-
essary to mount each of the pipes 3 (heating medium
outward pipes 3a, heating medium return pipes 3b) on
the heating medium outward port 21 and the heating me-
dium return port 23, but since the heating medium out-
ward port 21 and the heating medium return port 23 are
swell in convex forms sideway, it is easy to connect the
pipes 3 (heating medium outward pipes 3a, heating me-
dium return pipes 3b). Hence, the workability is en-
hanced, and construction time can be shortened.
[0120] Since the heating medium outward port 21 and
the heating medium return port 23 are provided on the
convex portion, also when the pipe 3 (heating medium
outward pipe 3a, heating medium return pipe 3b) is routed
sideway of the outdoor unit 1, the pipe 3 can be routed
from the side toward a back surface as shown in Fig. 6
or 7, and a radius of curvature of the pipe 3 can be in-
creased.
[0121] In the case of the heat pump hydronic heater,
a crosslinked polyethylene pipe of 10φ is used as the
pipe 3 in many cases, and it is possible to secure a radius
of curvature of R150 or higher which is regarded as a
desired value.
[0122] In addition, at the time of the construction, as
shown in Fig. 6, after the pipe 3 (heating medium outward
pipe 3a, heating medium return pipe 3b) is mounted, the
heating medium outward port 21 and the heating medium
return port 23 are mounted, and they are covered with
the pipe cover 50 as shown in Fig. 7.
[0123] The crosslinked polyethylene pipe is mainly
used as the pipe 3, a heat insulator is provided around
the crosslinked polyethylene pipe as a covering material.
It is known that the crosslinked polyethylene pipe is de-
teriorated by ultraviolet light such as sunlight, and there
is fear that the crosslinked polyethylene pipe is cracked
and water leaks.
[0124] Hence, heat insulation property is enhanced by
the heat insulator, and the crosslinked polyethylene pipe
is protected against the ultraviolet light.
[0125] A connected portion of the crosslinked polyeth-
ylene pipe (pipe 3) with respect to the heating medium
outward port 21 and the heating medium return port 23
has no heat insulator. Hence, by providing the pipe cover
50, it is possible to shield the connected portion from the
sunlight, and it is possible to prevent the deterioration
and secure quality for long periods. When the pipe cover
50 is made resin, it is desirable that ultraviolet light ab-
sorbent is mixed so that the ultraviolet light does not enter
inside.
[0126] The power supply line 53 and the remote control
line 54 for the remote control 28 are also connected to
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the power supply line connection terminal 35a and the
remote control connection terminal 35b on the right side
of the outdoor unit 1. Hence, it is necessary to secure a
constant distance from the sidewall as a maintenance
space, but if the pipe 3 is routed rightward, its space can
be utilized effectively.
[0127] Since the heating medium outward ports 21 and
the heating medium return ports 23 are arranged side by
side in the substantially horizontal direction, the pipes 3
(heating medium outward pipes 3a, heating medium re-
turn pipes 3b) connected to the heating medium outward
port 21 and the heating medium return port 23 can be
routed substantially in parallel to each other.
[0128] Hence, it is easy to route the pipes 3. Especially
if the heating medium outward ports 21 and the heating
medium return ports 23 are disposed at lower location
as low as possible on the right side of the outdoor unit 1,
the pipes 3 does not close the evaporator 7 even when
the pipes 3 are routed toward the evaporator 7, and per-
formance is not deteriorated.
[0129] When the pipe 3 (heating medium outward pipe
3a, heating medium return pipe 3b) is routed in the left
direction of the outdoor unit 1 of the heat pump hydronic
heater, there is fear that the pipe 3 closes the evaporator
7 but as shown in a working diagram in Fig. 8, the pipe
3 is mounted rearward on the right side of the outdoor
unit 1 of the heat pump hydronic heater, and the pipe 3
protruding in the convex form rearward of the body is
made to pass a space below the rear sheath body 47.
According to this configuration, it is possible to prevent
the pipe 3 from being disposed on the upper side, and
to prevent the pipe 3 from closing the evaporator 7. An
amount of air which passes through the evaporator 7 is
reduced, it is possible to prevent performance from being
deteriorated and prevent power consumption from in-
creasing, and the heat pump hydronic heater having ex-
cellent energy-saving technology can be obtained.
[0130] Here, the pipe 3 is routed in the left direction of
the outdoor unit 1 of the heat pump hydronic heater, but
when the pipe 3 is routed in the right direction, since the
evaporator 7 is not closed, no problem occurs. When the
pipe 3 is routed rearward also, no problem occurs. The
problem in terms of performance occurs only when the
pipe 3 (heating medium outward pipe 3a, heating medium
return pipe 3b) is routed in the left direction.
[0131] When the pipes 3 (heating medium outward
pipes 3a, heating medium return pipes 3b) connected to
the heating medium outward ports 21 and the heating
medium return ports 23 are routed in the left direction of
the outdoor unit 1, and the heating medium outward ports
21 are disposed outward of the heating medium return
ports 23. Therefore, when the pipes 3 are routed toward
the back surface of the outdoor unit 1, a high temperature
heating medium which flows out from the heating medium
outward ports 21 passes outward, heat of the heating
medium is exchanged by the external radiator 2, and tem-
perature of the heating medium is lowered. The low tem-
perature heating medium passes through the heating

medium return pipe 3b, passes in the vicinity of the out-
door unit 1 and the evaporator 7, and returns to the heat-
ing medium return port 23.
[0132] The evaporator 7 is in a low temperature state.
The heating medium outward pipe 3a through which a
high temperature heating medium flows is disposed at a
location separated from the low temperature evaporator
7. The heating medium return pipe 3b whose temperature
is lowered is disposed at an inner location. According to
this configuration, a high temperature side of the heating
medium outward pipe 3a is not cooled, the heating me-
dium is sent to the external radiator 2 while maintaining
its high temperature. The heating medium which dissi-
pates heat in the external radiator 2 passes through a
position close to the evaporator 7, temperature of the
heating medium is further lowered and the heating me-
dium is sent to the water refrigerant heat exchanger 5.
Hence, COP can be enhanced and the energy-saving
technology can further be enhanced.
[0133] In addition, the plurality of heating medium out-
ward ports 21 and heating medium return ports 23 are
provided (four in Figs. 1 and 3 as one example). Since
the plurality of heating medium outward ports 21 and
heating medium return ports 23 are vertically disposed
side by side, the pipes 3 connected to the heating medium
outward ports 21 and heating medium return ports 23
can compactly be accommodated below the outdoor unit
1, it becomes easy to route the pipes 3, and workability
is enhanced.
[0134] Since the heating medium outward ports 21 and
heating medium return ports 23 are vertically disposed
side by side substantially horizontally, the plurality of
heating medium outward ports 21 and heating medium
return ports 23 can be collectively disposed below the
side of the outdoor unit 1. Especially when the plurality
of pipes 3 are routed in the left direction of the heating
outdoor unit 1, there is fear that the pipes 3 close the
evaporator 7. However, the heating medium outward
ports 21 and the heating medium return ports 23 can
collectively be disposed as described above, it is possible
to arrange the pipes 3 compactly at the low locations.
[0135] It is possible to route the pipes 3 such that the
pipes 3 do not close the evaporator 7 which exchanges
heat, and construction can easily be carried out such that
the performance is not deteriorated by the construction.
[0136] A heating medium whose heat is exchanged by
the external radiator 2 returns to the heating medium re-
turn port 23, a heating medium heated by the water re-
frigerant heat exchanger 5 is stored in the cistern 17. The
circulation pump 16 conveys a heating medium. The
heating medium outward port 21 discharged a heating
medium to the pipe 3 connected to the external radiator
2. The hot water circuit 15 connects the heating medium
return port 23, the cistern 17, the circulation pump 16,
the water refrigerant heat exchanger 5 and the heating
medium outward port 21 to one another. The circulation
pump 16 is disposed below the cistern 17. The rear
sheath body 47 protrudes in a convex form from the
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sheath body 36 provided behind the compressor 4. The
cistern 17 and the circulation pump 16 are accommodat-
ed in the rear sheath body 47. The heating medium out-
ward port 21 and the heating medium return port 23 are
mounted on the port mounting tool 41 which projects from
the sheath body 36 in a convex form. According to this
configuration, when the pipes 3 connected to the heating
medium outward port 21 and the heating medium return
port 23 are routed in the left direction of the outdoor unit
1, the pipes 3 are extended rearward and then, the pipes
3 pass through a rear portion of the outdoor unit 1.
[0137] At this time, there is fear that the pipes 3 close
the evaporator 7, but as shown in Figs. 6 and 7, the pipe
3 is rearwardly mounted on the right side of the outdoor
unit 1, and the pipes 3 are made to pass below the rear
sheath body 47 which projects rearward of the outdoor
unit 1 in the convex form. According to this configuration,
it is possible to prevent the pipes 3 from moving upward,
and it is possible to prevent the pipes 3 from closing the
evaporator 7. It is possible to avoid a case where an
amount of air which passes through the evaporator 7 is
reduced, the performance is deteriorated and a power
consumption amount is increased, and the heat pump
hydronic heater having excellent energy-saving technol-
ogy can be obtained.
[0138] Here, the pipes 3 are routed in the left direction
of the outdoor unit 1, but when the pipes 3 are routed in
the right direction, since the evaporator 7 is not closed,
no problem occurs. When the pipe 3 is routed rearward
also, no problem occurs. The problem in terms of per-
formance occurs only when the pipe 3 is routed in the
right direction.
[0139] The heating medium outward port 21 has the
thermally-actuated valve 20 which opens and closes the
circulation of the heating medium, the thermally-actuated
valve 20 opens and closes in accordance with the exter-
nal radiators 2 which are used, and the thermally-actu-
ated valve 20 is controlled so that a heating medium flows
only to a necessary external radiator 2. An amount of
heated heating medium which should flow can be con-
trolled in accordance with status of use of the external
radiator 2, and usability and energy-saving technology
are enhanced.
[0140] The rear sheath body 47 is provided behind the
outdoor unit 1, and the pipe cover 50 is provided on the
right side of the outdoor unit 1. Therefore, the outdoor
unit 1 does not become extremely large. Therefore, in-
crease in cost can be suppressed and cost can be re-
duced.
[0141] The rear sheath body 47 of the outdoor unit 1
located at the rear position becomes large as compared
with the air conditioner which is a base, but a projected
area is not largely varied, packaging capacity is extreme-
ly increased, custody charge at the time of storage in
warehouse is suppressed to the minimum, and the cost
can be reduced.
[0142] The present invention is extremely effective for
maintaining the heat pump hydronic heater body as com-

pact as possible, reducing noise and vibration, enhancing
the performance, and enhancing the maintenance per-
formance.

[Industrial Applicability]

[0143] As described above, according to the heat
pump hydronic heater of the invention, workability is high,
and the efficiency is enhanced. Therefore, the heat pump
hydronic heater of the invention is used for a heating
system such as a floor heating system and a hot-water
heating system.

Claims

1. A heat pump hydronic heater (100) in which a com-
pressor (4), a water refrigerant heat exchanger (5),
decompressing means (6) and an evaporator (7)
which configure a refrigerant circuit (8) are accom-
modated in a sheath body (36),
the sheath body (36) has a heating medium outward
port (21) and a heating medium return port (23) con-
nected to the water refrigerant heat exchanger (5)
through a hot water circuit (15),
the heating medium outward port (21) and the heat-
ing medium return port (23) are connected to an ex-
ternal radiator (2) through a pipe (3),
the heater has a heating medium for being heated
by the water refrigerant heat exchanger (5) and cir-
culated in the external radiator (2), and the heating
medium being for dissipating heat in the external ra-
diator (2),
wherein
a convex portion (41) is provided on a side of the
sheath body (36), and the heating medium outward
port (21) and the heating medium return port (23)
are disposed on the convex portion (41),
characterized in that the heating medium outward
port (21) is disposed outside of the sheath body (36),
and the heating medium return port (23) is disposed
inside of the sheath body (36).

2. The heat pump hydronic heater (100) according to
claim 1, characterized in that the heating medium
outward port (21) and the heating medium return port
(23) are disposed substantially horizontally, and
openings of the heating medium outward port (21)
and the heating medium return port (23) are oriented
rearward of the sheath body (36).

3. The heat pump hydronic heater (100) according to
claim 1 or 2, further comprising at least one more
heating medium outward port and at least one more
heating medium return port, characterized in that
the plurality of heating medium outward ports (21)
are arranged side by side in a vertical direction, and
the plurality of heating medium return ports (23) are
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arranged side by side in the vertical direction.

4. The heat pump hydronic heater (100) according to
any one of claims 1 to 3, further comprising a cistern
(17) in which the heating medium is stored, and a
circulation pump (16) which circulates the heating
medium, characterized in that the circulation pump
(16) and the cistern (17) are disposed such that they
project rearward of the sheath body (36).

5. The heat pump hydronic heater (100) according to
any one of claims 1 to 4, characterized in that the
heating medium outward port (21) and the heating
medium return port (23) are disposed in a port mount-
ing tool which is the convex portion (41), and the port
mounting tool (41) is provided with a port mounting
tool cover (42) which can be attached and detached
from outside.

6. The heat pump hydronic heater (100) according to
any one of claims 1 to 5, characterized in that the
heating medium outward port (21) is a thermally-ac-
tuated valve (20).

Patentansprüche

1. Wärmepumpen-Hydronik-Heizung (100), bei der ein
Kompressor (4), ein Wasser-Kühlmittel-Wärmetau-
scher (5), Dekompressionsmittel (6) und ein Ver-
dampfer (7), die einen Kühlmittelkreislauf (8) bilden,
in einem Mantelkörper (36) untergebracht sind,
der Mantelkörper (36) hat einen Heizmittelaußenan-
schluss (21) und einen Heizmittelrücklaufanschluss
(23), die mit dem Wasser-Kühlmittel-Wärmetau-
scher (5) durch einen Heißwasserkreislauf (15) ver-
bunden sind; der Heizmittelaußenanschluss (21)
und der Heizmittelrücklaufanschluss (23) sind mit ei-
nem externen Radiator (2) durch eine Leitung (3)
verbunden,
die Heizung hat ein Heizmittel, um durch den Was-
ser-Kühlmittel-Wärmetauscher (5) aufgeheizt und in
dem externen Radiator (2) zirkuliert zu werden, und
wobei das Heizmittel zum Abgeben von Wärme in
dem externen Radiator (2) ausgebildet ist, wobei
ein konvexer Abschnitt (41) an einer Seite des Man-
telkörpers (36) vorgesehen ist, und der Heizmittelau-
ßenanschluss (21) und der Heizmittelrücklauf-
anschluss (23) an dem konvexen Abschnitt (41) an-
geordnet sind,
dadurch gekennzeichnet, dass der Heizmittelau-
ßenanschluss (21) außerhalb des Mantelkörpers
(36) angeordnet ist, und der Heizmittelrücklauf-
anschluss (23) innerhalb dem Mantelkörpers (36)
angeordnet ist.

2. Wärmepumpen-Hydronik-Heizung nach Anspruch
1, dadurch gekennzeichnet, dass der Heizmit-

telaußenanschluss (21) und der Heizmittelrücklauf-
anschluss (23) im Wesentlichen horizontal angeord-
net sind, und Öffnungen des Heizmittelaußenan-
schlusses (21) und des Heizmittelrücklaufanschlus-
ses (23) zur Rückseite des Mantelkörper (36) gerich-
tet sind.

3. Wärmepumpen-Hydronik-Heizung (100) nach An-
spruch 1 oder 2, ferner umfassend wenigstens einen
weiteren Heizmittelaußenanschluss und wenigstens
einen weiteren Heizmittelrücklaufanschluss, da-
durch gekennzeichnet, dass die Mehrzahl von
Heizmittelaußenanschlüssen (21) in vertikaler Rich-
tung Seite an Seite angeordnet sind, und die Mehr-
zahl von Heizmittelrücklaufanschlüssen (23) in ver-
tikaler Richtung Seite an Seite angeordnet sind.

4. Wärmepumpen-Hydronik-Heizung (100) nach ei-
nem der Ansprüche 1 bis 3, ferner umfassend:

einen Behälter (17), in welchem das Heizmittel
gespeichert ist, und
eine Zirkulationspumpe (16), die das Heizmittel
zirkuliert, dadurch gekennzeichnet, dass die
Zirkulationspumpe (16) und der Behälter (17)
derart angeordnet sind, dass sie von der Rück-
seite des Mantelkörpers (36) hervorragen.

5. Wärmepumpen-Hydronik-Heizung (100) nach ei-
nem der Ansprüche 1 bis 4, dadurch gekennzeich-
net, dass der Heizmittelaußenanschluss (21) und
der Heizmittelrücklaufanschluss (23) in einem An-
schlussmontagewerkzeug angeordnet sind, wel-
ches der konvexe Abschnitt (41) ist, und das An-
schlussmontagewerkzeug (41) mit einem An-
schlussmontagewerkzeugdeckel (42) ausgestattet
ist, welcher von außen aufsetzbar und abnehmbar
ist.

6. Wärmepumpen-Hydronik-Heizung (100) nach ei-
nem der Ansprüche 1 bis 5, dadurch gekennzeich-
net, dass der Heizmittelaußenanschluss (21) ein
thermisch betätigtes Ventil (20) ist.

Revendications

1. Chauffage hydronique à pompe à chaleur (100) dans
lequel un compresseur (4), un échangeur de chaleur
eau-réfrigérant (5), des moyens de décompression
(6) et un évaporateur (7) qui constituent un circuit de
réfrigérant (8) sont logés dans un corps enveloppe
(36),
ledit corps enveloppe (36) présente un raccord ex-
térieur de milieu chauffant (21) et un raccord de re-
tour de milieu chauffant (23) qui sont reliés audit
échangeur de chaleur eau-réfrigérant (5) par un cir-
cuit d’eau chaude (15), ledit raccord extérieur de mi-
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lieu chauffant (21) et ledit raccord de retour de milieu
chauffant (23) sont reliés à un radiateur externe (2)
par une conduite (3),
le chauffage a un milieu chauffant pour être chauffé
par ledit échangeur de chaleur eau-réfrigérant (5) et
pour le faire circuler dans le radiateur externe (2), et
le milieu chauffant étant adapté pour dissiper de la
chaleur dans le radiateur externe (2), dans lequel
une portion convexe (41) est prévue sur un côté du
corps enveloppe (36), et le raccord extérieur de mi-
lieu chauffant (21) et le raccord de retour de milieu
chauffant (23) sont disposés sur la portion convexe
(41),
caractérisé par le fait que le raccord extérieur de
milieu chauffant (21) est disposé à l’extérieur du
corps enveloppe (36) et que le raccord de retour de
milieu chauffant (23) est disposé à l’intérieur du
corps enveloppe (36).

2. Chauffage hydronique à pompe à chaleur (100) se-
lon la revendication 1, caractérisé par le fait que
le raccord extérieur de milieu chauffant (21) et le
raccord de retour de milieu chauffant (23) sont dis-
posés pour l’essentiel horizontalement, et des
ouvertures du raccord extérieur de milieu chauffant
(21) et du raccord de retour de milieu chauffant (23)
sont orientées vers l’arrière du corps enveloppe (36).

3. Chauffage hydronique à pompe à chaleur (100) se-
lon la revendication 1 ou 2, comprenant en outre au
moins un autre raccord extérieur de milieu chauffant
et au moins un autre raccord de retour de milieu
chauffant, caractérisé par le fait que la pluralité de
raccords extérieurs de milieu chauffant (21) sont dis-
posés côte à côte dans la direction verticale et la
pluralité de raccords de retour de milieu chauffant
(23) sont disposés côte à côte dans la direction ver-
ticale.

4. Chauffage hydronique à pompe à chaleur (100) se-
lon l’une quelconque des revendications 1 à 3, com-
prenant en outre :

un réservoir (17) dans lequel est stocké le milieu
chauffant et
une pompe de circulation (16) qui fait circuler le
milieu chauffant, caractérisé par le fait que la-
dite pompe de circulation (16) et ledit réservoir
(17) sont agencés de telle sorte qu’ils font saillie
de la face arrière du corps enveloppe (36).

5. Chauffage hydronique à pompe à chaleur (100) se-
lon l’une quelconque des revendications 1 à 4, ca-
ractérisé par le fait que le raccord extérieur de mi-
lieu chauffant (21) et le raccord de retour de milieu
chauffant (23) sont disposés dans un outil de mon-
tage de raccord qui est la portion convexe (41), et
ledit outil de montage de raccord (41) est équipé d’un

couvercle d’outil de montage de raccord (42) qui peut
être attaché et détaché de l’extérieur.

6. Chauffage hydronique à pompe à chaleur (100) se-
lon l’une quelconque des revendications 1 à 5, ca-
ractérisé par le fait que le raccord extérieur de mi-
lieu chauffant (21) est une vanne (20) à commande
thermique.
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