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(57) Itis an object to a refrigerating and air-condition-
ing apparatus capable of preventing dew condensation
on a refrigerant pipe by adjusting a temperature of liquid
refrigerant even when refrigerant condensed at a refrig-
erant cooling unit (2) using a first heat source at a tem-
perature lower than the dew-pointtemperature of outdoor
air is equal to or lower than the dew-point temperature
of ambient outdoor air. The refrigerating and air-condi-
tioning apparatus includes a main refrigerant circuit in
which a compressor (1), the refrigerant cooling unit (2),

FIG. 1

REFRIGERATING AND AIR CONDITIONING DEVICE

a first decompression device (3), and an evaporator (4)
are connected circularly through a refrigerant pipe, and
a bypass (11) connecting a refrigerant pipe on an inflow
side of the refrigerant cooling unit (2) and a refrigerant
pipe on an outflow side of the refrigerant cooling unit (2).
The bypass (11) transfers part of refrigerant discharged
from the compressor (1) to the refrigerant pipe on the
outflow side of the refrigerant cooling unit (2), bypassing
the refrigerant cooling unit (2).
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Description
Technical Field

[0001] The present invention relates to a refrigerating
and air-conditioning apparatus, and particularly relates
to dew condensation on a liquid pipe.

Background Art

[0002] In conventional refrigerating and air-condition-
ing apparatuses, a controller controls cooling operation
of a cooling device so that the temperature of a liquid
pipe is at least higher than the ambient temperature. This
control intends to prevent generation of dew condensa-
tion on the liquid pipe included in a refrigerant circuit,
while enhancing the cooling capacity (see, for example,
Patent Literature 1).

[0003] The conventional refrigerating and air-condi-
tioning apparatus achieves an increased cooling capac-
ity with increased subcooling of liquid refrigerant, and
further energy saving (see, for example, Non Patent Lit-
erature 1).

Citation List
Patent Literature
[0004]

Patent Literature 1: Japanese Patent No. 4444220
(claim 2)

Non Patent Literature 1: Mitsubishi Electric Corpo-
ration, "General Catalog of Mitsubishi Electric Cor-
poration R410A Low-Temperature Instrument", Jan-
uary 2014, p.6

Summary of Invention
Technical Problem

[0005] In a case of a refrigerating and air-conditioning
apparatus disclosed in Patent Literature 1, any existing
pipe on site is reused in some cases when the device is
renewed. In such a case, heat insulation is not provided
to some existing liquid pipes. When the refrigerating and
air-conditioning apparatus alone is renewed and such an
existing liquid pipe is used without heat insulation, dew
condensation occurs to the liquid pipe at a surface tem-
perature of the liquid pipe lower than the dew-point tem-
perature of outdoor air. Water droplets generated in this
dew condensation fall on the floor of the room to cause
drench and mold in the room.

[0006] In a case of a refrigerating and air-conditioning
apparatus disclosed in Non Patent Literature 1, when no
heat insulation treatment is provided to a liquid pipe, the
temperature of liquid refrigerant needs to be maintained
to be higher than the dew-point temperature of outdoor
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air surrounding the liquid pipe to prevent generation of
dew condensation on the liquid pipe. Accordingly, the
subcooling of the liquid refrigerant and hence the cooling
capacity cannotbe increased, and thus the energy saving
cannot be achieved.

[0007] Moreover, when the subcooling of the liquid re-
frigerant is increased to achieve a large cooling capacity
and hence energy saving, the temperature of refrigerant
at the exit of a condenser becomes equal to or lower than
the dew-point temperature of outdoor air surrounding the
liquid pipe in some cases. This causes dew condensation
on the liquid pipe, and thus the liquid pipe needs to be
provided with heat insulation treatment.

[0008] The presentinvention is made to overcome the
above-described problems, and first object of the present
invention is to provide arefrigerating and air-conditioning
apparatus capable of preventing dew condensation on a
liquid pipe even when liquid refrigerant condensed
through a heat source at a temperature lower than the
dew-point temperature of outdoor air is equal to or lower
than the dew-point temperature of ambient outdoor air.

[0009] Heatinsulation treatment on an on-site pipe re-
quires a large work cost and a longer work time. Itis thus
a second object of the present invention to provide a re-
frigerating and air-conditioning apparatus capable of ad-
justing the temperature of liquid refrigerant to achieve,
with a single device, selection of whether to perform heat
insulation treatment on an on-site liquid pipe to prevent
dew condensation thereon, and responding flexibly to a
customer’s request on cost and due date of, for example,
heat insulation treatment.

Solution to Problem

[0010] A refrigerating and air-conditioning apparatus
of one embodiment of the present invention includes: a
main refrigerant circuit in which a compressor, a refrig-
erant cooling unit using a first heat source at a temper-
ature lower than a dew-point temperature of outdoor air,
afirst decompression device, and an evaporator are con-
nected circularly through a refrigerant pipe; and a bypass
connecting a refrigerant pipe on an inflow side of the re-
frigerant cooling unit and a refrigerant pipe on an outflow
side of the refrigerant cooling unit, the bypass being con-
figured to bypass the refrigerant cooling unit and transfer
part of refrigerant discharged from the compressor to the
refrigerant pipe on the outflow side of the refrigerant cool-
ing unit. Advantageous Effects of Invention

[0011] The presentinvention achieves a configuration
including a bypass bypassing the refrigerant cooling unit.
With this configuration, the temperature of liquid refrig-
erant is adjusted to exceed the dew-point temperature
of ambient outdoor air by adding superheated gas from
the compressor to the refrigerant condensed at the re-
frigerant cooling unit even when the refrigerant is equal
to or lower than the dew-point temperature. This provides
the effect of preventing dew condensation on a refriger-

ant pipe (liquid pipe).
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Brief Description of Drawings
[0012]

[Fig. 1] Fig. 1 is a diagram illustrating a schematic
configuration of a refrigerant circuit of a refrigerating
and air-conditioning apparatus according to Embod-
iment 1 of the present invention.

[Fig. 2] Fig. 2 is a diagram illustrating a schematic
configuration of a refrigerant circuit of a refrigerating
and air-conditioning apparatus according to Embod-
iment 2 of the present invention.

[Fig. 3] Fig. 3 is a diagram illustrating a schematic
configuration of a refrigerant circuit of a refrigerating
and air-conditioning apparatus according to Embod-
iment 3 of the present invention.

[Fig. 4] Fig. 4 is a diagram illustrating a schematic
configuration of a refrigerant circuit of a refrigerating
and air-conditioning apparatus according to Embod-
iment 4 of the present invention.

[Fig. 5] Fig. 5 is a flowchart of a control operation of
a flow rate control device of a bypass in Fig. 4.

Description of Embodiments
Embodiment 1

[0013] Fig. 1 is a diagram of a refrigerant circuit of a
refrigerating and air-conditioning apparatus according to
Embodiment 1 of the present invention.

[0014] As illustrated in Fig. 1, a refrigerant circuit 100
of the refrigerating and air-conditioning apparatus has a
configuration in which a compressor 1, a refrigerant cool-
ing unit 2, a use side expansion valve 3, and a use side
heat exchanger 4 are connected circularly through a re-
frigerant pipe. A circuit including these components is
referred to as a main refrigerant circuit.

[0015] The compressor 1 and the refrigerant cooling
unit 2 constitute a heat source side unit, and the use side
expansion valve 3 and the use side heat exchanger 4
constitute a use side unit. The refrigerant cooling unit 2
and the use side expansion valve 3 are connected with
each other through a liquid pipe 5 that includes an on-
site connection liquid pipe 20. The use side heat ex-
changer 4 and the compressor 1 are connected with each
other through a gas pipe 7 that includes an on-site con-
nection gas pipe 21. The on-site connection liquid pipe
20 and the on-site connection gas pipe 21 may be existing
pipes.

[0016] The refrigerant circuit 100 of the refrigerating
and air-conditioning apparatus also includes a bypass
11 (sub refrigerant circuit). The bypass 11 connects a
refrigerant pipe on an inflow side of the refrigerant cooling
unit 2 and a refrigerant pipe on an outflow side of the
refrigerant cooling unit 2. The bypass 11 transfers part
of refrigerant discharged from the compressor 1 to the
liquid pipe 5, bypassing the refrigerant cooling unit 2.
[0017] In Embodiment 1, the refrigerant cooling unit 2
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exchanges heat with a heat source (first heat source),
such as tap water, groundwater, geothermal heat, or an
evaporator of another refrigerating device, at a temper-
ature lower than the dew-point temperature of outdoor
air. In this manner, the refrigerant of the refrigerant cool-
ing unit 2 is cooled.

[0018] The following describes an operation of the re-
frigerating and air-conditioning apparatus according to
Embodiment 1 with reference to Fig. 1.

[0019] The refrigerant in the refrigerant circuit 100 is
compressed to superheated gas at high temperature and
high pressure through the compressor 1, and then trans-
ferred to the refrigerant cooling unit 2. The refrigerant
passing through the refrigerant cooling unit 2 is con-
densed to liquid refrigerant at high temperature and high
pressure through heat exchange with the first heat
source. Then, the liquid refrigerant passes through the
liquid pipe 5, and becomes gas-liquid two-phase refrig-
erant at low temperature and low pressure through the
use side expansion valve 3. The gas-liquid two-phase
refrigerant atlow temperature and low pressure becomes
superheated gas at low temperature and low pressure
through heat exchange in the use side heat exchanger
4 with ambient air and water, and passes through the
gas pipe 7 to be sucked into the compressor 1 again.
This series of operations is a refrigerant cycle of the main
refrigerant circuit.

[0020] The bypass 11 connected with both ends of the
refrigerant cooling unit 2 bypasses the refrigerant cooling
unit 2 by branching, on upstream of the refrigerant cooling
unit 2, part of the refrigerant compressed to the super-
heated gas at high temperature and high pressure
through the compressor 1. The bypass 11 joins, down-
stream of the refrigerant cooling unit 2, the branched re-
frigerant with the cooled refrigerant flowing from the re-
frigerant cooling unit 2, and transfers the joined refriger-
ant to the liquid pipe 5. The flow rate of the refrigerant
branched to the bypass 11 is adjusted based on, for ex-
ample, a ratio of the flow path resistance (pipe diameter
and length) of the refrigerant cooling unit 2 and the flow
path resistance (pipe diameter and length) of the bypass
11.

[0021] As described above, in Embodiment 1, the by-
pass 11 (sub refrigerant circuit) is provided to the main
refrigerant circuit to join the liquid refrigerant at high tem-
perature and high pressure and the superheated gas,
thereby controlling the temperature of the liquid refriger-
ant to be higher than the temperature of outdoor air sur-
rounding the liquid pipe 5. This achieves a refrigerating
and air-conditioning apparatus in which no dew conden-
sation is generated on the liquid pipe 5 (the on-site con-
nection liquid pipe 20, in particular) irrespective of wheth-
er heat insulation treatment is applied on the liquid pipe
5 (the on-site connection liquid pipe 20, in particular).
[0022] Thus, Embodiment 1 provides a solution to the
problem of the conventional technology, that is the dew
condensation generated on the surface of the liquid pipe
5 when the surface temperature of the liquid pipe 5 is at
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a temperature lower than the dew-point temperature of
ambient outdoor air, and dew condensation water falls
on a surface above a ceiling where the liquid pipe 5 is
installed, generating drench and mold on the surface
above a ceiling and in the room.

[0023] In Embodiment 1, dew condensation on the lig-
uid pipe 5 is prevented by controlling the temperature of
the liquid refrigerant to be higher than the temperature
of outdoor air, but the present invention is not limited
thereto. For example, dew condensation can be prevent-
ed in a similar manner by controlling the temperature of
the liquid refrigerant to be higher than the dew-point tem-
perature of outdoor air.

[0024] The use side expansion valve 3 corresponds to
a "first decompression device" according to the present
invention, and the use side heat exchanger 4 corre-
sponds to an "evaporator" according to the present in-
vention. The liquid pipe 5 corresponds to a "refrigerant
pipe between a refrigerant cooling unit using a first heat
source at a temperature lower than the dew-point tem-
perature of outdoor air and the first decompression de-
vice" according to the present invention.

Embodiment 2

[0025] Embodiment2includesasubcoolingrefrigerant
circuit added to the refrigerant circuit in Embodiment 1
described above. In Embodiment 2, the basic configura-
tion of the main refrigerant circuit is the same as the con-
figuration of the main refrigerant circuit in Embodiment
1, and thus the following description will be mainly made
on any difference of Embodiment 2 from Embodiment 1.
[0026] Asillustratedin Fig. 2, the refrigerant circuit 100
of the refrigerating and air-conditioning apparatus in-
cludes a subcooling refrigerant circuit 30. In the subcool-
ing refrigerant circuit 30, an opening control device 12,
a heat exchanger 13, and a refrigerant pipe 14 are se-
quentially connected with each other.

[0027] The entrance of the bypass 11 is provided be-
tween an outflow side of a condenser 6 and a refrigerant
pipe on upstream of the heat exchanger 13, and the exit
of the bypass 11 is provided between a refrigerant pipe
on downstream of the heat exchanger 13 and a bifurca-
tion part 16. With this configuration, the bypass 11 by-
passes the heat exchanger 13.

[0028] The subcooling refrigerant circuit 30 is connect-
ed with the bifurcation part 16 downstream of the exit of
the bypass 11, and then connected with the heat ex-
changer 13 through the opening control device 12. The
heat exchanger 13 is provided between the entrance of
the bypass 11 and the exit of the bypass 11 to allow heat
exchange between refrigerant (first refrigerant) decom-
pressed at the opening control device 12 and refrigerant
(second refrigerant) before bifurcation on the outflow side
of the condenser 6. The refrigerant subjected to the heat
exchange at the heat exchanger 13 is discharged to an
injection pipe 1 a included in the compressor 1 through
the refrigerant pipe 14. The compressor 1 causes the
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refrigerant at medium temperature and medium pressure
flowed in through the injection pipe 1 a to flow into an
intermediate part of a compression process of the com-
pressor 1.

[0029] The following describes an operation of the re-
frigerating and air-conditioning apparatus according to
Embodiment 2 with reference to Fig. 2.

[0030] An operationof the subcoolingrefrigerant circuit
30 will be described first.

[0031] In the subcooling refrigerant circuit 30, part of
the liquid refrigerant at high temperature and high pres-
sure discharged from the condenser 6 is branched at the
bifurcation part 16 to flow into the opening control device
12. The opening control device 12 is a variable flow con-
trol valve configured to control a flow rate, and allows the
liquid refrigerant at high temperature and high pressure
to flow into the heat exchanger 13 as gas-liquid two-
phase refrigerant (second heat source) at medium tem-
perature and medium pressure. The heat exchanger 13
provides subcooling on the liquid refrigerant on the out-
flow side of the condenser 6 by performing heat exchange
between the liquid refrigerant at high temperature and
high pressure discharged from the condenser 6 and the
gas-liquid two-phase refrigerant (second heat source) at
medium temperature and medium pressure flowing in
the subcooling refrigerant circuit 30. Thereafter, the re-
frigerant flowing in the subcooling refrigerant circuit 30
flows into the refrigerant pipe 14.

[0032] The refrigerant (refrigerant at medium temper-
ature and medium pressure) flowing into the refrigerant
pipe 14 then flows into the intermediate part of the com-
pression process of the compressor 1 through the injec-
tion pipe 1 a. This cools the compressor 1, thereby de-
creasing the temperature of discharged refrigerant and
a motor temperature of the compressor 1.

[0033] The operation of the refrigerating and air-con-
ditioning apparatus according to Embodiment 2 will be
described next based on the above-described operation
of the refrigerant pipe 14.

[0034] The refrigerant in the refrigerant circuit 100 is
compressed to the superheated gas at high temperature
and high pressure through the compressor 1, and then
condensed to the liquid refrigerant at high temperature
and high pressure through heat exchange with the first
heat source at the condenser 6. The liquid refrigerant
discharged from the condenser 6 is provided with sub-
cooling at high pressure by the heat exchanger 13 of the
subcooling refrigerant circuit 30 as described above.
[0035] The bypass 11 bifurcates, downstream of the
condenser 6, part of the refrigerant compressed to the
superheated gas at high temperature and high pressure
through the compressor 1 to bypass the heat exchanger
13, and joins the part of the refrigerant with cooled refrig-
erant flowing from the heat exchanger 13, downstream
of the heat exchanger 13, before transferring the part of
the refrigerant to the liquid pipe 5.

[0036] Thereafter, similarly to Embodiment 1 de-
scribed above, the refrigerant transferred to the liquid
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pipe 5 becomes the gas-liquid two-phase refrigerant at
low temperature and low pressure through the use side
expansion valve 3, and then becomes the superheated
gas at low temperature and low pressure through heat
exchange in the use side heat exchanger 4 with ambient
air and water, before being sucked into the compressor
1 again.

[0037] As described above, according to Embodiment
2,theliquid refrigerant at high temperature and high pres-
sure passing through the condenser 6 is largely sub-
cooled at the heat exchanger 13 of the subcooling refrig-
erant circuit 30. Then, when the temperature of the liquid
refrigerant is equal to or lower than the temperature of
outdoor air, the temperature of the liquid refrigerant can
be controlled to be higher than the temperature of outdoor
air surrounding the liquid pipe 5 by joining the liquid re-
frigerant with the liquid refrigerant at high temperature
and high pressure through the bypass 11. This achieves
a refrigerating and air-conditioning apparatus in which
no dew condensation is generated on the liquid pipe 5
(the on-site connection liquid pipe 20, in particular) irre-
spective of heat insulation treatment on the liquid pipe 5
(the on-site connection liquid pipe 20, in particular).
[0038] The refrigerantin the subcooling refrigerant cir-
cuit 30 is returned to the compressor 1 so that the refrig-
erant is controlled to be at medium temperature and me-
dium pressure through the opening control device 12 of
the subcooling refrigerant circuit 30, and then subjected
to heat exchange with the refrigerant in the main refrig-
erantcircuitatthe heat exchanger 13 before being flowed
into the compressor 1, thereby cooling the compressor 1.
[0039] The opening control device 12 corresponds to
a "second decompression device" according to the
present invention. Refrigerant (refrigerant at medium
temperature and medium pressure) downstream of the
opening control device 12 of the subcooling refrigerant
circuit 30 corresponds to "first refrigerant" according to
the present invention, and refrigerant (the liquid refriger-
antat high temperature and high pressure) on the outflow
side of the condenser 6 corresponds to "second refrig-
erant" according to the present invention. The liquid pipe
5 corresponds to a "refrigerant pipe between the con-
denser and the first decompression device" according to
the present invention.

Embodiment 3

[0040] Embodiment 3 includes a variable flow control
valve or an openable and closable switching valve in ad-
ditiontothe bypass 11in Embodiment2 described above.
In Embodiment 3, the basic configuration of the refriger-
ant circuit 100 is the same as the configuration of the
refrigerant circuit 100 in Embodiment 2, and thus the fol-
lowing description will be mainly made on any difference
of Embodiment 3 from Embodiment 2.

[0041] Asillustratedin Fig. 3, the refrigerant circuit 100
of the refrigerating and air-conditioning apparatus addi-
tionally includes a valve 15 in the bypass 11 bypassing
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the heat exchanger 13. The valve 15 of the bypass 11 is
avariable flow control valve configured to control the flow
rate of refrigerant, or a switching valve capable of opening
and closing the flow path of refrigerant.

[0042] The following describes an operation of the
valve 15 of the bypass 11 with reference to Fig. 3.
[0043] When the temperature of the liquid refrigerant
in the liquid pipe 5 is higher than the temperature of am-
bient outdoor air, no dew condensation is generated on
the liquid pipe 5 and thus the valve 15 of the bypass 11
is closed.

[0044] However, when the temperature of the liquid
refrigerant in the liquid pipe 5 is equal to or lower than
the temperature of ambient outdoor air, the valve 15 of
the bypass 11 is opened to allow the liquid refrigerant at
high temperature and high pressure to flow into the by-
pass 11. The temperature of the liquid refrigerant is in-
creased to be higher than the temperature of ambient
outdoor air through this operation to prevent dew con-
densation on the liquid pipe 5.

[0045] The use of a variable flow control valve config-
ured to control the flow rate of refrigerant allows fine ad-
justment of the flow rate of refrigerant flowing through
the bypass 11 to control the temperature of the liquid pipe
5to be near atemperature closely exceeding the ambient
temperature (or dew-point temperature) of the liquid pipe
5.

[0046] When the openable and closable switching
valve of the variable flow control valve configured to con-
trol the flow rate of refrigerant is controlled to be fully
closed, refrigerant stops passing through the bypass 11.
This operation achieves the same configuration as that
of the refrigerant circuit 100 in which the bypass 11 is not
installed.

[0047] Asdescribed above, in the refrigerating and air-
conditioning apparatus according to Embodiment 3,
when heat insulation treatment cannot be provided to the
liquid pipe 5 on site, the flow rate of refrigerant through
the valve 15 of the bypass 11 is adjusted to join the liquid
refrigerant condensed through the condenser 6 and the
liquid refrigerant provided with subcooling at the heat ex-
changer 13. In this manner, the temperature of the liquid
refrigerant can be controlled to be higher than the tem-
perature of outdoor air surrounding the liquid pipe 5,
thereby preventing dew condensation on the liquid pipe
5.

[0048] When heatinsulation treatmentcan be provided
to the liquid pipe 5 on site (the on-site connection liquid
pipe 20, in particular) (or when an existing refrigerant
pipe provided with heat insulation treatment is used as
the on-site connection liquid pipe 20), the valve 15 of the
bypass 11 is fully closed to provide subcooling, at the
heat exchanger 13, to the whole liquid refrigerant at high
temperature and high pressure discharged from the con-
denser 6, thereby achieving large subcooling of the liquid
refrigerant. This leads to increase in the cooling capacity
of the refrigerating and air-conditioning apparatus to
achieve energy saving.
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[0049] With these configurations, a refrigerating and
air-conditioning apparatus can be provided that is capa-
ble of achieving, with a single device, selection of whether
to perform heat insulation treatment on the liquid pipe 5
on site to prevent dew condensation thereon, and thus
responding flexibly to a customer’s request on cost and
due date of, for example, heat insulation treatment.

Embodiment 4

[0050] In Embodiment 4, the opening degree of the
valve 15 of the bypass 11 in Embodiment 3 described
above is automatically controlled. The configuration of
the refrigerant circuit 100 according to Embodiment 4 is
the same as the configuration in Embodiment 3, and thus
the following description will be mainly made on any dif-
ference of Embodiment 4 from Embodiment 3.

[0051] Asillustratedin Fig. 4, the refrigerant circuit 100
according to Embodiment 4 additionally includes an out-
door-air temperature sensor 31, a refrigerant tempera-
ture sensor 32, and a flow rate control device 33. The
flow rate control device 33 is, for example, a microcom-
puter.

[0052] The outdoor-air temperature sensor 31 detects
the temperature of ambient outdoor air, and the flow rate
control device 33 acquires data on this temperature of
outdoor air from the outdoor-air temperature sensor 31.
Similarly, the refrigerant temperature sensor 32 detects
the temperature of the liquid refrigerant flowing through
the liquid pipe 5, the flow rate control device 33 acquires
data on this temperature of the liquid refrigerant from the
refrigerant temperature sensor 32.

[0053] Theflow rate controldevice 33 previously stores
therein, forexample, atable of the temperature of outdoor
air and the opening degree of the valve 15 of the bypass
11 corresponding to the temperature of liquid refrigerant.
The flow rate control device 33 obtains the opening de-
gree of the valve 15 of the bypass 11 by referring to this
table based on the data on the temperature of outdoor
airand the temperature ofliquid refrigerant thus acquired,
and controls the valve 15 based on this opening degree.
[0054] Fig. 5 is aflowchart of a control operation of the
flow rate control device 33. The following describes the
control operation of the flow rate control device 33 with
reference to Fig. 4 based on steps in Fig. 5.

(S1) Therefrigerating and air-conditioning apparatus
is started.

(S2) The flow rate control device 33 of the bypass
11 acquires information on the temperature of out-
door air surrounding the liquid pipe 5 from the out-
door-air temperature sensor 31, and simultaneously
acquires information on the temperature of liquid re-
frigerant flowing through the liquid pipe 5 from the
refrigerant temperature sensor 32.

(S3) The temperature of outdoor air and the temper-
ature of liquid refrigerant are compared. When the
temperature of outdoor air is equal to or higher than
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the temperature of liquid refrigerant, the process pro-
ceeds to step S4. Otherwise, the process proceeds
to step S5.

(S4) The valve 15 of the bypass 11 is opened to
increase the amount of refrigerant flowing through
the bypass 11 to increase the temperature of liquid
refrigerant.

(S5) The valve 15 of the bypass 11 is closed to de-
crease the amount of refrigerant flowing through the
bypass 11 to decrease the temperature of liquid re-
frigerant, adjusting the temperature of liquid refrig-
erant to be near the temperature of outdoor air.

[0055] As described above, the valve 15 and the flow
rate control device 33 are provided to the bypass 11, and
the opening degree of the valve 15 is controlled to join
the liquid refrigerant condensed at the condenser 6 and
the liquid refrigerant provided with subcooling at the heat
exchanger 13, thereby controlling the temperature of the
liquid refrigerant to be higher than the temperature of
outdoor air surrounding the liquid pipe 5. With this con-
figuration, a refrigerating and air-conditioning apparatus
can be provided that is capable of achieving, with a single
device, selection of whether to perform heat insulation
treatment on the liquid pipe 5 to prevent dew condensa-
tion thereon, and responding flexibly to a customer’s re-
quest on cost on the customer and due date.

[0056] In addition, the flow rate control device 33 is
provided to the bypass 11 to control the amount of refrig-
erant flowing in a circuit bypassing the heat exchanger
13, thereby controlling the temperature of liquid refriger-
ant to be near the temperature of outdoor air. This
achieves a refrigerating and air-conditioning apparatus
capable of preventing dew condensation on the liquid
pipe 5.

[0057] In Embodiment 4, the opening degree of the
valve 15 of the bypass 11 is controlled based on the com-
parison between the temperature of outdoor air and the
temperature of liquid refrigerant, but the present inven-
tion is not limited thereto. For example, the dew-point
temperature of outdoor air may be obtained by using a
dew-point meter in place of the outdoor-air temperature
sensor 31, and compared with the temperature of liquid
refrigerant to control the opening degree of the valve 15
of the bypass 11.

Reference Signs List

[0058] 1 compressor 1a injection pipe 2 refrigerant
cooling unit using a first heat source at a temperature
lower than the dew-point temperature of outdoor air 3
use side expansion valve4 use side heat exchanger 5
liquid pipe 6 condenser 7 gas pipe 11 bypass 12 opening
control device 13 heat exchanger 14 refrigerant pipe 15
valve 16 bifurcation part 20 on-site connection liquid pipe
21 on-site connection gas pipe 30 subcooling refrigerant
circuit 31 outdoor-air temperature sensor 32 refrigerant
temperature sensor 33 flow rate control device 100 re-
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frigerant circuit

Claims

A refrigerating and air-conditioning apparatus com-
prising:

a main refrigerant circuit in which a compressor,
arefrigerant cooling unit using afirstheat source
at a temperature lower than a dew-point tem-
perature of outdoor air, a first decompression
device, and an evaporator are connected circu-
larly through a refrigerant pipe; and

a bypass connecting a refrigerant pipe on an
inflow side of the refrigerant cooling unit and a
refrigerant pipe on an outflow side of the refrig-
erant cooling unit,

the bypass being configured to bypass the re-
frigerant cooling unit and transfer part of refrig-
erant discharged from the compressor to the re-
frigerant pipe on the outflow side of the refriger-
ant cooling unit.

The refrigerating and air-conditioning apparatus of
claim 1, wherein the bypass is configured to transfer
the part of refrigerant discharged from the compres-
sor to the refrigerant pipe on the outflow side of the
condenser to yield the refrigerantin a refrigerant pipe
between the refrigerant cooling unit and the first de-
compression device having a temperature higher
than a dew-pointtemperature of ambient outdoor air.

The refrigerating and air-conditioning apparatus of
claim 1, wherein the bypass is configured to transfer
the part of refrigerant discharged from the compres-
sor to the refrigerant pipe on the outflow side of the
condenser to yield the refrigerantin a refrigerant pipe
between the refrigerant cooling unit and the first de-
compression device having a temperature higher
than a temperature of ambient outdoor air.

The refrigerating and air-conditioning apparatus of
any one of claims 1 to 3, wherein the refrigerant cool-
ing unit is configured to exchange heat with tap wa-
ter, groundwater, geothermal heat, or an evaporator
of another refrigerating device.

A refrigerating and air-conditioning apparatus com-
prising:

a main refrigerant circuit in which a compressor,
a condenser, a first decompression device, and
an evaporator are connected circularly through
a refrigerant pipe;

a subcooling refrigerant circuit including a heat
exchanger configured to cool refrigerant on an
outflow side of the condenser; and
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10.

1.

a bypass connecting a refrigerant pipe on up-
stream of the heat exchanger and a refrigerant
pipe on downstream of the heat exchanger, and
configured to bypass the heat exchanger,

the bypass being configured to bypass the heat
exchanger and transfer part of refrigerant con-
densed at the condenser to a refrigerant pipe on
downstream of the heat exchanger.

The refrigerating and air-conditioning apparatus of
claim 5, wherein

the compressor includes an injection pipe,

the subcooling refrigerant circuit includes

a second decompression device configured to de-
compress first refrigerant branching between an exit
of the bypass and the first decompression device,
and

the heat exchanger configured to subcool second
refrigerant discharged from the condenser through
heat exchange between the first refrigerant trans-
ferred from the second decompression device and
the second refrigerant, and

the subcooling refrigerant circuit is configured to
transfer the first refrigerant subjected to heat ex-
change at the heat exchanger to the injection pipe
of the compressor.

The refrigerating and air-conditioning apparatus of
claim 6, wherein the second decompression device
comprises a variable flow control valve configured
to control a flow rate.

The refrigerating and air-conditioning apparatus of
any one of claims 5 to 7, wherein the bypass is con-
figured to transfer the part of refrigerant condensed
at the condenser to the refrigerant pipe on down-
stream of the heat exchanger to yield the refrigerant
in a refrigerant pipe between the condenser and the
first decompression device having a temperature
higher than a dew-point temperature of ambient out-
door air.

The refrigerating and air-conditioning apparatus of
any one of claims 5 to 7, wherein the bypass is con-
figured to transfer the part of refrigerant condensed
at the condenser to the refrigerant pipe on down-
stream of the heat exchanger to yield the refrigerant
in a refrigerant pipe between the condenser and the
first decompression device having a temperature
higher than a temperature of ambient outdoor air.

The refrigerating and air-conditioning apparatus of
any one of claims 5to 9, wherein the bypass includes
avariable flow control valve or an openable and clos-
able switching valve configured to adjust a flow rate
of refrigerant.

The refrigerating and air-conditioning apparatus of
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claim 10, further comprising:

a refrigerant temperature sensor configured to
detect a temperature of refrigerant in a refriger-
ant pipe between the condenser and the first 5
decompression device;
an outdoor-air temperature sensor configured
to detect a temperature of outdoor air; and
a flow rate control device configured to control
the flow control valve or the switching valve 170
based on the temperature of the refrigerant de-
tected by the refrigerant temperature sensor and
the temperature of outdoor air detected by the
outdoor-air temperature sensor.
15
12. The refrigerating and air-conditioning apparatus of
claim 11, wherein the flow rate control device is con-
figured to adjust a flow rate of refrigerant flowing
through the bypasstoyield the refrigerantin the liquid
pipe to have a temperature higher than a dew-point 20
temperature of ambient outdoor air.

13. The refrigerating and air-conditioning apparatus of
claim 11, wherein the flow rate control device is con-
figured to adjust a flow rate of refrigerant flowing 25
through the bypass toyield the refrigerantin the liquid

pipe to have a temperature higher than a tempera-
ture of ambient outdoor air.
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