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(54) REFRIGERATION DEVICE AND METHOD FOR DETECTING FILLING OF WRONG 
REFRIGERANT

(57) A method for detecting whether a different re-
frigerant has been charged into a refrigeration apparatus
(10) including a refrigerant circuit (20) includes: a charg-
ing step of charging a refrigerant into the refrigerant circuit
(20); a characteristics determination step of determining
whether saturation temperature characteristics of the re-
frigerant charged in the charging step are identical to
saturation temperature characteristics of a previously de-
termined normal refrigerant, the saturation temperature
characteristics of the refrigerant being derived from a
pressure and a temperature of the refrigerant; and an
alerting step of, when, in the characteristics determina-
tion step, a determination is made that the saturation tem-
perature characteristics of the charged refrigerant are
different from those of the normal refrigerant, issuing an
alarm indicating that the charged refrigerant is different
from the normal refrigerant.
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Description

TECHNICAL FIELD

[0001] The present invention relates to refrigeration
apparatuses and methods for detecting whether a differ-
ent refrigerant has been charged into the same.

BACKGROUND ART

[0002] When a refrigeration apparatus including a re-
frigerant circuit through which refrigerant circulates to
perform a refrigeration cycle, such as an air conditioner
or a refrigerator, is newly provided or renewed as de-
scribed in, for example, PATENT DOCUMENT 1, an op-
eration in which a normal refrigerant is charged into the
refrigerant circuit is performed.

CITATION LIST

PATENT DOCUMENT

[0003] PATENT DOCUMENT 1: Japanese Unexam-
ined Patent Publication No. 2004-44871

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0004] Incidentally, in such a refrigerant charging op-
eration for a refrigeration apparatus as described above,
an operator may charge a refrigerant different from a nor-
mal refrigerant by mistake. When a refrigerant different
from the normal refrigerant is charged, a problem in which
a predetermined refrigeration capacity may not be
achieved or a problem in which the high pressure of a
refrigeration cycle may abnormally increase to forcibly
stop the refrigeration apparatus occurs. Furthermore,
even if some types of refrigerants have pressure char-
acteristics equivalent to those of the normal refrigerant,
the refrigerants may not be compatible with the refriger-
ation apparatus, and at worst, a refrigeration machine
may be damaged.
[0005] It is therefore an object of the present invention
to provide a method and a refrigeration apparatus both
ensuring the detection of whether a refrigerant different
from a normal refrigerant has been charged into the re-
frigeration apparatus and preventing a decrease in ca-
pacity and problems before they occur.

SOLUTION TO THE PROBLEM

[0006] A first aspect of the invention is directed to a
method for detecting whether a different refrigerant has
been charged into a refrigeration apparatus including a
refrigerant circuit (20) through which a refrigerant circu-
lates and which thus performs a refrigeration cycle. The
method according to the present invention includes: a

charging step of charging a refrigerant into the refrigerant
circuit (20); a characteristics determination step of deter-
mining whether saturation temperature characteristics of
the refrigerant charged in the charging step are identical
to saturation temperature characteristics of a previously
determined normal refrigerant, the saturation tempera-
ture characteristics of the refrigerant being derived from
a pressure and a temperature of the refrigerant; and an
alerting step of, when, in the characteristics determina-
tion step, a determination is made that the saturation tem-
perature characteristics of the refrigerant charged in the
charging step are different from the saturation tempera-
ture characteristics of the previously determined normal
refrigerant, issuing an alarm indicating that the charged
refrigerant is different from the normal refrigerant.
[0007] In the first aspect of the invention, the saturation
temperature characteristics of the refrigerant charged in-
to the refrigerant circuit (20) are derived from the pressure
and temperature thereof. When the derived saturation
temperature characteristics are different from those of
the normal refrigerant (a refrigerant selected as a refrig-
erant to be charged), a determination is made that a re-
frigerant different from the normal refrigerant has been
charged into the refrigerant circuit (20), and an alarm
indicating the determination is issued. When the alarm
is issued, the refrigerant in the refrigerant circuit (20), for
example, is collected, and after the refrigerant circuit (20)
has been evacuated, the normal refrigerant is again
charged into the refrigerant circuit (20).
[0008] According to a second aspect of the invention,
the method of the first aspect of the invention may further
include: an inputting step of, when, in the characteristics
determination step, a determination is made that the sat-
uration temperature characteristics of the refrigerant
charged in the charging step are identical to the satura-
tion temperature characteristics of the previously deter-
mined normal refrigerant, manually inputting a type of
the charged refrigerant to a data storage (103); and a
forcible prohibition step of, when the type input to the
data storage (103) is identical to a type of a predeter-
mined refrigerant different from the previously deter-
mined normal refrigerant, forcibly prohibiting start of op-
eration of the refrigeration apparatus.
[0009] In the second aspect of the invention, when the
derived saturation temperature characteristics are iden-
tical to those of the normal refrigerant, an operator inputs
the type of the charged refrigerant to the data storage
(103). Next, when the type of the refrigerant input to the
data storage (103) is identical to the type of the prede-
termined refrigerant different from the normal refrigerant,
the start of operation of the refrigeration apparatus is for-
cibly prohibited. The predetermined refrigerant is a re-
frigerant that may cause, for example, damage to a ma-
chine of the refrigerant circuit (20).
[0010] According to a third aspect of the invention, the
method of the second aspect of the invention may further
include: an operation authorization step of, when the type
input to the data storage is identical to a type of the pre-
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viously determined normal refrigerant, recording a signal
allowing start of operation of the refrigeration apparatus
in the data storage (103).
[0011] In the third aspect of the invention, when the
type of the refrigerant input to the data storage (103) is
identical to the type of the normal refrigerant, a signal
allowing the start of operation of the refrigeration appa-
ratus is recorded in the data storage (103).
[0012] According to a fourth aspect of the invention, in
the method of the first aspect of the invention, when, in
the characteristics determination step, a determination
is made that the saturation temperature characteristics
of the refrigerant charged in the charging step are iden-
tical to the saturation temperature characteristics of the
previously determined normal refrigerant, an operator
may check whether or not a type of the charged refrig-
erant is identical to a type of the previously determined
normal refrigerant, and the operator may start operation
of the refrigeration apparatus when the type of the
charged refrigerant is identical to the type of the previ-
ously determined normal refrigerant.
[0013] In the fourth aspect of the invention, when the
derived saturation temperature characteristics are iden-
tical to the saturation temperature characteristics of the
normal refrigerant, the operator checks whether the type
of the charged refrigerant is identical to the type of the
normal refrigerant. When the type of the charged refrig-
erant is identical to the type of the normal refrigerant, the
operator starts operating the refrigeration apparatus.
[0014] According to a fifth aspect of the invention, in
the method of the second aspect of the invention, in the
inputting step, not only the type of the charged refrigerant,
but also a cylinder number for the charged refrigerant, a
name of a company to which an operator having charged
the refrigerant belongs, and a name of the operator may
be manually input to the data storage.
[0015] In the fifth aspect of the invention, when the de-
rived saturation temperature characteristics are identical
to the saturation temperature characteristics of the nor-
mal refrigerant, the operator inputs not only the type of
the charged refrigerant, but also the cylinder number for
the charged refrigerant, the name of the company to
which the operator having charged the refrigerant be-
longs, and the name of the operator to the data storage
(103).
[0016] According to a sixth aspect of the invention, in
the method of any one of the first through fifth aspects
of the invention, the refrigerant circuit (20) may adjust a
temperature of inside air.
[0017] The sixth aspect of the invention is directed to,
for example, a container refrigeration apparatus.
[0018] A seventh aspect of the invention is directed to
a refrigeration apparatus including a refrigerant circuit
(20) which is connected to a compressor (30), through
which a refrigerant circulates, and which thus performs
a refrigeration cycle. The apparatus according to the
present invention includes: a characteristics determiner
(101) configured to derive saturation temperature char-

acteristics of a refrigerant charged into the refrigerant
circuit (20) from a pressure and a temperature of the re-
frigerant after an internal pressure of a refrigerant pipe
of the refrigerant circuit (20) has reached zero or less,
and determine whether the saturation temperature char-
acteristics are identical to saturation temperature char-
acteristics of a previously determined normal refrigerant;
and an alarm (102) configured to, when the characteris-
tics determiner (101) determines that the saturation tem-
perature characteristics are different from the saturation
temperature characteristics of the normal refrigerant, is-
sue an alarm indicating that the refrigerant charged into
the refrigerant circuit (20) is different from the normal
refrigerant.
[0019] In the seventh aspect of the invention, the sat-
uration temperature characteristics of the refrigerant
charged into the refrigerant circuit (20) are derived from
the pressure and temperature thereof. When the derived
saturation temperature characteristics are different from
those of the normal refrigerant (a refrigerant selected as
a refrigerant to be charged), a determination is made that
a refrigerant different from the normal refrigerant has
been charged into the refrigerant circuit (20), and an
alarm indicating the determination is issued. When an
alarm is issued, the refrigerant circuit (20) is, for example,
evacuated, and then the normal refrigerant is again
charged into the refrigerant circuit (20).
[0020] According to an eighth aspect of the invention,
the apparatus of the seventh aspect of the invention may
further include: a data storage (103) to which, when the
characteristics determiner (101) determines that the sat-
uration temperature characteristics of the charged refrig-
erant are identical to the saturation temperature charac-
teristics of the normal refrigerant, a type of the refrigerant
charged into the refrigerant circuit (20) is manually input;
and an actuation prohibition section (105) configured to,
when the type input to the data storage (103) is identical
to a type of a predetermined refrigerant different from the
previously determined normal refrigerant, forcibly prohib-
it actuation of the compressor (30).
[0021] In the eighth aspect of the invention, when the
derived saturation temperature characteristics are iden-
tical to those of the normal refrigerant, the operator inputs
the type of the charged refrigerant to the data storage
(103). When the type of the refrigerant input to the data
storage (103) is identical to the type of the predetermined
refrigerant different from the normal refrigerant, the start
of operation of the refrigeration apparatus is forcibly pro-
hibited. The predetermined refrigerant is a refrigerant that
may cause, for example, damage to a machine of the
refrigerant circuit (20).
[0022] According to a ninth aspect of the invention, the
apparatus of the eighth aspect of the invention may fur-
ther include: an actuation authorization section (104)
configured to, when the type input to the data storage
(103) is identical to a type of the previously determined
normal refrigerant, record a signal allowing actuation of
the compressor (30) in the data storage (103).
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[0023] In the ninth aspect of the invention, when the
type of the refrigerant input to the data storage (103) is
identical to the type of the normal refrigerant, a signal
allowing the actuation of the compressor (30) is recorded
in the data storage (103).
[0024] According to a tenth aspect of the invention, in
the apparatus of the seventh aspect of the invention,
when the characteristics determiner (101) determines
that the saturation temperature characteristics of the
charged refrigerant are identical to the saturation tem-
perature characteristics of the normal refrigerant, an op-
erator may check whether or not a type of the charged
refrigerant is identical to a type of the previously deter-
mined normal refrigerant, and the refrigeration apparatus
may further include an operation start control section con-
figured to, when the type of the charged refrigerant is
identical to the type of the previously determined normal
refrigerant, actuate the compressor (30).
[0025] In the tenth aspect of the invention, when the
derived saturation temperature characteristics are iden-
tical to the saturation temperature characteristics of the
normal refrigerant, the operator checks whether the type
of the charged refrigerant is identical to the type of the
normal refrigerant. When the type of the charged refrig-
erant is identical to the type of the normal refrigerant, the
operator actuates the compressor (30). In other words,
operation of the refrigeration apparatus is started.
[0026] According to an eleventh aspect of the inven-
tion, in the apparatus of the eighth aspect of the invention,
not only the type of the charged refrigerant, but also a
cylinder number for the charged refrigerant, a name of a
company to which an operator having charged the refrig-
erant belongs, and a name of the operator may be man-
ually input to the data storage (103).
[0027] In the eleventh aspect of the invention, when
the derived saturation temperature characteristics are
identical to the saturation temperature characteristics of
the normal refrigerant, the operator inputs not only the
type of the charged refrigerant, but also the cylinder
number for the charged refrigerant, the name of the com-
pany to which the operator having charged the refrigerant
belongs, and the name of the operator to the data storage
(103).
[0028] According to a twelfth aspect of the invention,
in the apparatus of the seventh aspect of the invention,
the refrigerant circuit (20) may adjust a temperature of
inside air.
[0029] The twelfth aspect of the invention is directed
to, for example, a container refrigeration apparatus.

ADVANTAGES OF THE INVENTION

[0030] As described above, according to the first and
fourth aspects of the invention, when the saturation tem-
perature characteristics of the refrigerant charged into
the refrigerant circuit (20) are derived, and the derived
saturation temperature characteristics are different from
those of the normal refrigerant, an alarm is issued. This

can ensure the detection of a situation where the refrig-
erant different from the normal refrigerant has been
charged into the refrigerant circuit (20). This can prevent
problems, such as a decrease in refrigeration capacity
or an abnormal increase in high pressure, before they
occur. Thus, a highly reliable refrigeration apparatus can
be provided.
[0031] According to the second and fifth aspects of the
invention, when the saturation temperature characteris-
tics of the refrigerant charged into the refrigerant circuit
(20) are identical to those of the normal refrigerant, the
type of the charged refrigerant is input, and when the
input type is identical to the type of the predetermined
refrigerant different from the normal refrigerant, the start
of operation of the refrigeration apparatus is forcibly pro-
hibited. Thus, even when the charged refrigerant has sat-
uration temperature characteristics equivalent to those
of the normal refrigerant, a situation where a refrigerant
incompatible with a refrigeration machine of the refriger-
ation apparatus has been charged can be detected with
reliability. Furthermore, even if the operator attempts to
forcibly start operation of the refrigeration apparatus, the
operation of the refrigeration apparatus can be reliably
prevented from starting. This can prevent, for example,
damage to the refrigeration machine before it occurs.
Thus, a more highly reliable refrigeration apparatus can
be provided.
[0032] According to the third and ninth aspects of the
invention, when the type input to the data storage (103)
is identical to the type of the previously determined nor-
mal refrigerant, a signal allowing the start of operation of
the refrigeration apparatus (actuation of the compressor
(30)) is recorded in the data storage (103). Thus, even
when, for example, an operator different from an operator
that has charged the refrigerant starts operating the re-
frigeration apparatus at a different port, the recorded sig-
nal allowing the start of operation can ensure the oper-
ation of the refrigeration apparatus.
[0033] According to the fourth and tenth aspects of the
invention, when a determination is made that the derived
saturation temperature characteristics are identical to
those of the normal refrigerant, the operator checks
whether the type of the charged refrigerant is identical to
the type of the previously determined normal refrigerant,
and when the type of the charged refrigerant is identical
to the type of the previously determined normal refriger-
ant, the refrigeration apparatus starts being operated.
This can reliably prevent problems, such as a decrease
in refrigeration capacity or an abnormal increase in high
pressure, before they occur.
[0034] According to the fifth and eleventh aspects of
the invention, not only the type of the charged refrigerant,
but also the cylinder number for the charged refrigerant,
the name of the company to which the operator having
charged the refrigerant belongs, and the name of the
operator are manually input to the data storage. For this
reason, even if a refrigerant different from the normal
refrigerant has been charged, where the responsibility
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for such a problem lies can be clarified by, for example,
the input name of the operator.
[0035] According to the sixth and twelfth aspects of the
invention, a highly reliable container refrigeration appa-
ratus can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

[FIG. 1] FIG. 1 is a longitudinal cross-sectional view
of a container refrigeration apparatus according to
an embodiment and a container body.
[FIG. 2] FIG. 2 is a refrigerant circuit diagram of the
container refrigeration apparatus according to the
embodiment.
[FIG. 3] FIG. 3 is a flow chart illustrating a different
refrigerant charging detection operation.
[FIG. 4] FIG. 4 is a flow chart illustrating a different
refrigerant charging detection operation in a situation
where the container refrigeration apparatus is
sensed to be out of gas.

DESCRIPTION OF EMBODIMENTS

[0037] Embodiments of the present invention will be
described hereinafter in detail with reference to the draw-
ings. Note that the following embodiments are merely
preferred examples in nature, and are not intended to
limit the scope, applications, and use of the invention.
[0038] As illustrated in FIG. 1, a container refrigeration
apparatus (10) of this embodiment is configured to cool
the interior of a container for use in, for example, marine
transportation, and forms a refrigeration apparatus ac-
cording to the present invention. The container refriger-
ation apparatus (10) includes a refrigerant circuit includ-
ing a compressor (30), a condenser (31), and an evap-
orator (33), and forms a refrigeration cycle. Furthermore,
the container refrigeration apparatus (10) serves as a lid
body blocking an open lateral end of a container body
(1a).
[0039] A casing (13) of the container refrigeration ap-
paratus (10) includes a casing body (11) separating the
outside of the container from the interior of the container,
a partition plate (14) provided toward the back surface
of the casing body (11) (toward the interior of the con-
tainer), and other components.
[0040] The casing body (11) has a double structure of
an inside casing (11a) made of aluminum and an outside
casing (11b) made of fiber reinforced plastics (FRP). A
thermal barrier (11c) made of a foam material is formed
between the inside casing (11a) and the outside casing
(11b).
[0041] Furthermore, a lower portion of the casing body
(11) is formed with a bulge (12) protruding toward the
interior of the container. While the interior of the bulge
(12) forms an outside accommodation space (S1), an
upper portion of the casing (13) toward the back surface

of the casing body (11) forms an inside accommodation
space (S2) above the bulge (12).
[0042] While the compressor (30), the condenser (31),
an outside fan (35), and an electrical component box (not
shown) are accommodated in the outside accommoda-
tion space (S1), the evaporator (33) and an inside fan
(36) are placed in the inside accommodation space (S2).
An air passage (S3) through which inside air flows is
formed between the bulge (12) and the partition plate
(14). While the upper end of the air passage (S3) com-
municates with the inside accommodation space (S2),
the lower end thereof communicates with the interior of
the container.
[0043] As illustrated in FIG. 2, the container refrigera-
tion apparatus (10) includes a refrigerant circuit (20)
through which refrigerant flows to perform a refrigeration
cycle. The refrigerant circuit (20) includes a main circuit
(21), a hot gas bypass circuit (22), a reheat circuit (80),
and a subcooling circuit (23).
[0044] The main circuit (21) includes the compressor
(30), the condenser (31), a main expansion valve (32),
and the evaporator (33) that are sequentially connected
in series through refrigerant pipes.
[0045] The compressor (30) includes a motor (not
shown) for driving a compression mechanism. The rota-
tional speed of the motor of the compressor (30) is con-
trolled in multiple stages by an inverter. Specifically, the
compressor (30) is a variable capacity compressor the
operating rotational speed of which is variable. A circuit
board of the inverter connected to the compressor (30)
is accommodated in the electrical component box.
[0046] The condenser (31) and the evaporator (33) are
both fin-and-tube heat exchangers. The condenser (31)
is placed outside the container as described above. Out-
side air and the refrigerant exchange heat in the con-
denser (31). The evaporator (33) is placed inside the con-
tainer as described above. Inside air and the refrigerant
exchange heat in the evaporator (33). Although not
shown in FIG. 1, a drain pan (37) is provided below the
evaporator (33). The drain pan (37) is a flat container
having an opening facing upward. The drain pan (37)
collects, for example, frost and ice blocks falling from the
evaporator (33), and water condensed from the air.
[0047] The degree of opening of the main expansion
valve (32) can be adjusted in multiple stages by a pulse
motor. While the outside fan (35) is provided near the
condenser (31), the inside fan (36) is provided near the
evaporator (33). The inside fan (36) is configured to sup-
ply air cooled by the evaporator (33) into the container.
The outside fan (35) and the inside fan (36) include an
outside fan motor (35a) and an inside fan motor (36a),
respectively.
[0048] A high pressure gas pipe (24) between the com-
pressor (30) and the condenser (31) includes a fourth
open/close valve (38). The degree of opening of the
fourth open/close valve (38) can be adjusted in multiple
stages by a pulse motor.
[0049] A receiver (41), a second open/close valve (49),
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a dryer (43), and a subcooling heat exchanger (44) are
sequentially provided in a high pressure liquid pipe (25)
between the condenser (31) and the main expansion
valve (32). The receiver (41) is provided downstream of
the condenser (31) to receive the refrigerant flowing
through the condenser (31) and separate the received
refrigerant into saturated liquid and saturated gas. The
second open/close valve (49) is a solenoid valve which
is freely opened and closed. The dryer (43) is configured
to capture moisture in a liquid refrigerant flowing through
the condenser (31). A liquid seal preventing pipe (90)
connected downstream of the main expansion valve (32)
is connected upstream of the condenser (31). The liquid
seal preventing pipe (90) includes a liquid seal
open/close valve (91).
[0050] The subcooling heat exchanger (44) cools the
liquid refrigerant flowing through the condenser (31). The
subcooling heat exchanger (44) includes a primary pas-
sage (45) and a secondary passage (46). Specifically, in
the subcooling heat exchanger (44), the refrigerant flow-
ing through the primary passage (45) and the refrigerant
flowing through the secondary passage (46) exchange
heat. The primary passage (45) is connected to the high
pressure liquid pipe (25) of the main circuit (21), and the
secondary passage (46) is connected to a subcooling
branch pipe (26) of the subcooling circuit (23). An inlet
end of the subcooling branch pipe (26) is connected to
the high pressure liquid pipe (25) between the receiver
(41) and the second open/close valve (49). An outlet end
of the subcooling branch pipe (26) is connected to a com-
pression chamber in the compressor (30) at an interme-
diate pressure (intermediate pressure compression
chamber). Specifically, the subcooling branch pipe (26)
is a passage into which part of the liquid refrigerant in
the high pressure liquid pipe (25) is diverted and flows
into the intermediate pressure compression chamber of
the compressor (30). A first open/close valve (47) and a
subcooling expansion valve (48) are provided on the sub-
cooling branch pipe (26) near an inlet of the secondary
passage (46). The first open/close valve (47) is a solenoid
valve which is freely opened and closed. The degree of
opening of the subcooling expansion valve (48) can be
adjusted in multiple stages by a pulse motor. The sub-
cooling expansion valve (48) forms a decompression
mechanism for decompressing the refrigerant.
[0051] The hot gas bypass circuit (22) includes a single
main passage (50), and two branch passages (51, 52)
branched from the main passage (50). The two branch
passages (51, 52) include a first branch passage (51)
and a second branch passage (52). An inlet end of the
main passage (50) is connected to the high pressure gas
pipe (24) between the fourth open/close valve (38) and
the discharge side of the compressor (30). A third
open/close valve (53) is provided in the main passage
(50). The third open/close valve (53) is a solenoid valve
which is freely opened and closed.
[0052] One end of the first branch passage (51) is con-
nected to an outlet end of the main passage (50), and

the other end is connected to a low pressure liquid pipe
(27) between the main expansion valve (32) and the
evaporator (33). Likewise, one end of the second branch
passage (52) is connected to the outlet end of the main
passage (50), and the other end is connected to the low
pressure liquid pipe (27). The second branch passage
(52) is made of a refrigerant pipe longer than the first
branch passage (51). The second branch passage (52)
includes a drain pan heater (54) that extends in a ser-
pentine form on a bottom of the drain pan (37). The drain
pan heater (54) is configured to heat the inside of the
drain pan (37) with the refrigerant. Thus, the hot gas by-
pass circuit (22) forms a bypass circuit for feeding the
refrigerant compressed in the compressor (30) (a high
temperature gaseous refrigerant discharged from the
compressor (30)) to the evaporator (33).
[0053] The reheat circuit (80) includes a reheat pas-
sage (82). An inlet end of the reheat passage (82) is
connected to the high pressure gas pipe (24) between
the fourth open/close valve (38) and the discharge side
of the compressor (30). A fifth open/close valve (81) is
provided in the reheat passage (82). The fifth open/close
valve (81) is a solenoid valve which is freely opened and
closed. The reheat passage (82) includes a reheat heat
exchanger (83) and a capillary tube. The reheat heat ex-
changer (83) exchanges heat between the discharged
refrigerant flown thereinto and air cooled and dehumidi-
fied by the evaporator (33) in a dehumidification mode
to heat the air. The reheat heat exchanger (83) is a fin-
and-tube heat exchanger. The capillary tube decom-
presses the refrigerant flowing out of the reheat heat ex-
changer (83). Thus, the reheat circuit (80) forms a circuit
for feeding part of the refrigerant compressed in the com-
pressor (30) (a high temperature gaseous refrigerant dis-
charged from the compressor (30)) to the reheat heat
exchanger (83).
[0054] The refrigerant circuit (20) includes various sen-
sors. Specifically, a high pressure sensor (60), a high
pressure switch (61), and a discharge temperature sen-
sor (62) are provided on the high pressure gas pipe (24).
The high pressure sensor (60) detects the pressure of
the high pressure gaseous refrigerant discharged from
the compressor (30). The discharge temperature sensor
(62) detects the temperature of the high pressure gase-
ous refrigerant discharged from the compressor (30). A
low pressure sensor (63) and a suction temperature sen-
sor (64) are provided on a low pressure gas pipe (28)
between the evaporator (33) and the compressor (30).
The low pressure sensor (63) detects the pressure of the
low pressure gaseous refrigerant sucked into the com-
pressor (30). The suction temperature sensor (64) de-
tects the temperature of the low pressure gaseous refrig-
erant sucked into the compressor (30).
[0055] An inlet temperature sensor (65) and an outlet
temperature sensor (66) are provided on the subcooling
branch pipe (26) near the inlet and the outlet of the sec-
ondary passage (46), respectively. The inlet temperature
sensor (65) detects the temperature of the refrigerant
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immediately before the refrigerant flows into the second-
ary passage (46). The outlet temperature sensor (66)
detects the temperature of the refrigerant immediately
after the refrigerant has flowed out of the secondary pas-
sage (46).
[0056] An inlet temperature sensor (67) is provided on
the low pressure liquid pipe (27) near an inlet of the evap-
orator (33). The inlet temperature sensor (67) detects the
temperature of the refrigerant immediately before the re-
frigerant flows into the evaporator (33). An outlet temper-
ature sensor (68) is provided on the low pressure gas
pipe (28) near an outlet of the evaporator (33). The outlet
temperature sensor (68) detects the temperature of the
refrigerant immediately after the refrigerant has flowed
out of the evaporator (33).
[0057] An outside temperature sensor (69) is provided
outside the container near an inlet of the condenser (31).
The outside temperature sensor (69) detects the temper-
ature of outside air (i.e., outside temperature) immedi-
ately before the air is sucked into the condenser (31). An
inlet temperature sensor (70) is provided inside the con-
tainer near an inlet of the evaporator (33), and an outlet
temperature sensor (71) is provided inside the container
near an outlet of the evaporator (33). The inlet tempera-
ture sensor (70) detects the temperature of inside air im-
mediately before the air passes through the evaporator
(33). The outlet temperature sensor (71) detects the tem-
perature of the inside air (the inlet air temperature SS)
immediately after the air has passed through the evap-
orator (33).
[0058] The container refrigeration apparatus (10) in-
cludes a controller (100) as a control unit for controlling
the refrigerant circuit (20). The controller (100) includes
a characteristics determiner (101), an alarm (102), a data
storage (103), an actuation authorization section (104),
an actuation prohibition section (105), and an operation
switch (106) to perform a different refrigerant charging
detection operation described below. The different refrig-
erant charging detection operation will be described be-
low in detail. The operation switch (106) forms an oper-
ation start control section according to the present inven-
tion.

-Operational Behavior-

[0059] Next, the operational behavior of the container
refrigeration apparatus (10) will be described. The oper-
ational behavior of the container refrigeration apparatus
(10) is broadly grouped under a "cooling mode," a "de-
frosting mode," and a "dehumidification mode." The cool-
ing mode is selected to cool the temperature inside the
container at a relatively low temperature. Specifically, the
cooling mode is selected to perform cold storage/freezing
of items contained in the container body (1a) (e.g., per-
ishable food). The defrosting mode is selected to melt
frost adhered to a surface of, for example, a heat transfer
pipe of the evaporator (33) by introducing a refrigerant
discharged from the compressor (30) into the hot gas

bypass circuit (22). The defrosting mode is performed
every time a predetermined period elapses, for example,
from the start of the cooling mode, and after the termi-
nation of the defrosting mode, the cooling mode is re-
started.
[0060] In this embodiment, an operation in each of the
defrosting mode and the dehumidification mode will not
be described, and the principal operation in the cooling
mode will be described.
[0061] In the principal cooling operation in the cooling
mode, the first open/close valve (47) and the second
open/close valve (49) are opened, and the third
open/close valve (53) and the fifth open/close valve (81)
are closed. The fourth open/close valve (38) is fully
opened, and the degrees of opening of the subcooling
expansion valve (48) and the main expansion valve (32)
are suitably adjusted. The compressor (30), the outside
fan (35), and the inside fan (36) are operated.
[0062] The refrigerant compressed in the compressor
(30) is condensed in the condenser (31), and then passes
through the receiver (41). Part of the refrigerant that has
passed through the receiver (41) flows through the low
pressure liquid pipe (27), and the rest of the refrigerant
flows into the subcooling branch pipe (26). The refriger-
ant passing through the low pressure liquid pipe (27) is
decompressed by the main expansion valve (32), and
then flows through the evaporator (33). In the evaporator
(33), the refrigerant absorbs heat of the inside air to evap-
orate. Thus, the inside air is cooled. The refrigerant evap-
orated in the evaporator (33) is sucked into the compres-
sor (30), and is compressed again.
[0063] The refrigerant that has flowed into the subcool-
ing branch pipe (26) is decompressed to an intermediate
pressure by passing through the subcooling expansion
valve (48), and then flows through the secondary pas-
sage (46) of the subcooling heat exchanger (44). In the
subcooling heat exchanger (44), the refrigerant flowing
through the primary passage (45) and the refrigerant
flowing through the secondary passage (46) exchange
heat. As a result, the refrigerant flowing through the pri-
mary passage (45) is subcooled, while the refrigerant
flowing through the secondary passage (46) evaporates.
The refrigerant flowing out of the secondary passage (46)
is sucked into the intermediate pressure compression
chamber through an intermediate port of the compressor
(30).

-Method For Detecting Whether Different Refrigerant 
Has Been Charged-

[0064] Next, a method for detecting whether a different
refrigerant has been charged into the container refriger-
ation apparatus (10) will be described with reference to
FIGS. 3 and 4. The method for detecting whether a dif-
ferent refrigerant has been charged is a method for de-
tecting whether a refrigerant different from a normal re-
frigerant (a refrigerant selected as a refrigerant to be
charged) has been charged into the refrigerant circuit
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(20). In this embodiment, the normal refrigerant is refrig-
erant R134a. The type of the refrigerant herein is an ex-
ample.

<Case Where Refrigerant Is Fully Charged>

[0065] When a refrigerant is fully charged into the re-
frigerant circuit (20), such a different refrigerant charging
detection operation as illustrated in the flow chart of FIG.
3 is performed.
[0066] First, an operator evacuates the refrigerant cir-
cuit (20) before charging the refrigerant thereinto to re-
move air in the refrigerant circuit (20). This evacuation
allows the internal pressure of each of the refrigerant
pipes of the refrigerant circuit (20) to be zero or less, and
the pressure is recorded in the characteristics determiner
(101). Specifically, a value detected by the low pressure
sensor (63) (zero or less) is recorded in the characteris-
tics determiner (101) (step ST1).
[0067] Next, the operator fully charges a refrigerant in-
to the refrigerant circuit (20) (step ST2, a charging step).
The refrigerant is charged into the refrigerant circuit (20)
to increase the internal pressures of the refrigerant pipes.
If the value detected by the low pressure sensor (63),
i.e., zero or less, has been recorded in the characteristics
determiner (101), the characteristics determiner (101)
performs a characteristics determination step (step ST3).
In the characteristics determination step, the saturation
temperature characteristics of the charged refrigerant
are first derived from the pressure and temperature there-
of. A determination is made whether the derived satura-
tion temperature characteristics are identical to the sat-
uration temperature characteristics of the previously de-
termined normal refrigerant. Specifically, the value de-
tected by the low pressure sensor (63) is input, as the
pressure of the charged refrigerant, to the characteristics
determiner (101). Furthermore, the value detected by the
outside temperature sensor (69) is input, as the temper-
ature of the charged refrigerant, to the characteristics
determiner (101). The characteristics determiner (101)
derives the saturation temperature characteristics of the
charged refrigerant from the input pressure and temper-
ature.
[0068] When a refrigerant is charged into the refriger-
ant circuit (20), it is slightly vaporized, and its temperature
changes. For this reason, even if the temperature of the
charged refrigerant is detected by, for example, the suc-
tion temperature sensor (64) or the discharge tempera-
ture sensor (62), a very accurate temperature cannot be
detected. Thus, the value detected by the outside tem-
perature sensor (69) is used as the temperature of the
refrigerant before being charged, i.e., the temperature of
the refrigerant outside the container, to obtain the accu-
rate temperature of the refrigerant. This enables the der-
ivation of the accurate saturation temperature character-
istics of the charged refrigerant. A value detected by not
the low pressure sensor (63) but the high pressure sensor
(60) may be input, as the pressure of the charged refrig-

erant, to the characteristics determiner (101).
[0069] When the characteristics determiner (101) de-
termines that the derived saturation temperature charac-
teristics are different from those of the normal refrigerant,
the alarm (102) issues an alarm indicating that the
charged refrigerant is different from the normal refriger-
ant (step ST4, an alerting step). When the alarm is issued,
the operator collects the refrigerant in the refrigerant cir-
cuit (20), and again evacuates the refrigerant circuit (20).
This process again proceeds to step ST1. The above
operations enable the detection of a situation where a
refrigerant different from the normal refrigerant has been
charged.
[0070] In contrast, when the characteristics determiner
(101) determines that the derived saturation temperature
characteristics are identical to those of the normal refrig-
erant, the operator manually inputs refrigerant charging
information to the data storage (103) (step ST5, an in-
putting step). The refrigerant charging information in-
cludes the "type of the charged refrigerant," "the amount
of the refrigerant charged," "whether the refrigerant cir-
cuit is filled," a "cylinder number" for the charged refrig-
erant, the "name of a company to which the operator
having charged the refrigerant belongs (repair shop
code)," and the "name" of the operator. The refrigerant
charging information is not limited to the above examples
except for the "type of the refrigerant," and may include
only the "type of the refrigerant." In a situation where the
"cylinder number" for the charged refrigerant, the "name
of a company to which the operator having charged the
refrigerant belongs (repair shop code)," and the "name"
of the operator are input as the refrigerant charging in-
formation, if a refrigerant different from the normal refrig-
erant is charged into the refrigerant circuit to operate the
refrigeration apparatus, and a decrease in refrigeration
capacity or damage to a refrigeration machine is caused,
where the responsibility for such a problem lies can be
clarified.
[0071] Subsequently, the actuation authorization sec-
tion (104) determines whether the "type of the refrigerant"
input to the data storage (103) is identical to the type of
the normal refrigerant (step ST6, a type determining
step). When the actuation authorization section (104) de-
termines that the input type is identical to the type of the
normal refrigerant, it outputs an "operation start author-
ization" signal to the data storage (103), and the signal
is recorded in the data storage (103) (step ST7, an op-
eration authorization step). This allows the start of oper-
ation of the container refrigeration apparatus (10), i.e.,
the actuation of the compressor (30).
[0072] In contrast, when the actuation authorization
section (104) determines that the input type is different
from the type of the normal refrigerant, it outputs a cor-
responding signal to the actuation prohibition section
(105). Then, the actuation prohibition section (105) de-
termines whether the "type of the refrigerant" input to the
data storage (103) is identical to the type of a predeter-
mined refrigerant different from the normal refrigerant
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(step ST8, a type determining step). In this embodiment,
the predetermined refrigerant is refrigerant R40. The re-
frigerant R40 has saturation temperature characteristics
substantially equivalent to those of the normal refrigerant
R134a, and is not so compatible with the container re-
frigeration apparatus (10) of this embodiment.
[0073] When the actuation prohibition section (105)
determines that the type of the refrigerant input to the
data storage (103) does not correspond to the type of
the predetermined refrigerant (R40), the alarm (102) is-
sues an alarm indicating that the charged refrigerant is
different from the normal refrigerant (step ST4). When
the actuation prohibition section (105) determines that
the type of the refrigerant input to the data storage (103)
is identical to the type of the predetermined refrigerant
(R40), it outputs an "operation start disapproval" signal
to the data storage (103), and the signal is recorded in
the data storage (103) (step ST, a forcible prohibition
step). This disables the start of operation of the container
refrigeration apparatus (10), i.e., the actuation of the
compressor (30). In other words, one of the "operation
start authorization" signal or the "operation start disap-
proval" signal is recorded in the data storage (103), and
when the "operation start disapproval" signal has been
recorded, the compressor (30) cannot be actuated.
[0074] When the operator turns the operation switch
(106) on (step ST10), the actuation authorization section
(104) determines whether or not the "operation start au-
thorization" signal has been recorded in the data storage
(103) (step ST11). If the "operation start authorization"
signal has been recorded, the compressor (30) is actu-
ated to start operation of the container refrigeration ap-
paratus (10). If no "operation start authorization" signal
has been recorded, i.e., if the "operation start disapprov-
al" signal has been recorded, the compressor (30) is not
actuated, and the operator performs operations to cancel
the recorded "operation start disapproval" signal. For ex-
ample, the operator collects the refrigerant in the refrig-
erant circuit (20), evacuates the refrigerant circuit (20),
and again charges the normal refrigerant into the refrig-
erant circuit (20). In other words, the operator performs
operations such that this process returns to step ST1.
Thus, when, in step ST7, the "operation start authoriza-
tion" signal is recorded, the recorded "operation start dis-
approval" signal is canceled.

<Case Where Refrigerant Is Additionally Charged>

[0075] Next, when a refrigerant is additionally charged
into the refrigerant circuit (20), such a different refrigerant
charging detection operation as illustrated in the flow
chart of FIG. 4 is performed. Here, a case where during
operation, the refrigerant circuit (20) is sensed to be out
of gas, and thus a refrigerant is additionally charged into
the refrigerant circuit (20) will be described.
[0076] When the refrigerant circuit (20) is sensed to be
out of gas, for example, during the above-described cool-
ing mode (step ST20), the operator additionally charges

a refrigerant into the refrigerant circuit (20) while contin-
uing the cooling mode, i.e., with the compressor (30) driv-
en (step ST21). The situation where the refrigerant circuit
(20) is out of gas corresponds to a situation where the
amount of the refrigerant in the refrigerant circuit (20) is
inadequate.
[0077] In this embodiment, for example, when the val-
ue detected by the low pressure sensor (63) abnormally
decreases within a predetermined period (e.g., two sec-
onds) from the actuation of the compressor (30), when
the value detected by the discharge temperature sensor
(62) abnormally increases within the predetermined pe-
riod therefrom, or when the degree of opening of the main
expansion valve (32) is higher than or equal to a prede-
termined value within the predetermined period there-
from, the controller (100) issues an alarm indicating that
the refrigerant circuit (20) is "out of gas." The operator
additionally charges the refrigerant into the refrigerant
circuit (20) due to the alarm. The operator can recognize
the refrigerant circuit (20) as being out of gas. For exam-
ple, when flash gas (bubbles) flows through a liquid in-
dicator, the operator determines that the refrigerant cir-
cuit (20) is out of gas.
[0078] When the operator additionally charges the re-
frigerant into the refrigerant circuit (20), the operator man-
ually inputs refrigerant charging information in a manner
similar to that in the above-described case where a re-
frigerant is fully charged into the refrigerant circuit (20)
(step ST5 in FIG. 3, an inputting step). In steps subse-
quent to step ST5 except steps ST7, ST10, ST11, and
ST12 in FIG. 3, operations similar to those in the above-
described case where a refrigerant is fully charged into
the refrigerant circuit (20) are performed.

<Normal Start of Operation>

[0079] When operation is normally started, operations
in the steps ST10, ST11, and ST12 illustrated in FIG. 3
are performed. Specifically, when the operator turns the
operation switch (106) on, the actuation authorization
section (104) determines whether or not the "operation
start authorization" signal has been recorded in the data
storage (103) (step ST11). When the "operation start au-
thorization" signal has been recorded, the compressor
(30) is actuated to start the cooling mode. Alternatively,
when the "operation start authorization" signal has not
been recorded, i.e., when the "operation start disapprov-
al" signal has been recorded, the compressor (30) is not
actuated, and in this case, the operator performs opera-
tions to cancel the recorded "operation start disapproval"
signal.
[0080] Even when an operator different from a refrig-
erant charger turns the operation switch (106) on at, for
example, a port different from a port at which the refrig-
erant was charged, the recorded "operation start author-
ization" signal can ensure the start of operation of the
container refrigeration apparatus (10) (actuation of the
compressor (30)). Alternatively, when the "operation start
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disapproval" signal has been recorded, the recorded "op-
eration start disapproval" signal can ensure the preven-
tion of the start of operation of the container refrigeration
apparatus (10) (actuation of the compressor (30)).

-Advantages of Embodiment-

[0081] As described above, according to the embodi-
ment, when the saturation temperature characteristics of
a refrigerant charged into the refrigerant circuit (20) are
derived, and the derived saturation temperature charac-
teristics are different from those of a normal refrigerant,
an alarm is issued. This can ensure the detection of a
situation where a refrigerant different from the normal
refrigerant has been charged into the refrigerant circuit
(20). This can prevent problems, such as a decrease in
refrigeration capacity or an abnormal increase in high
pressure due to the charging of the refrigerant different
from the normal refrigerant, before they occur. Thus, a
highly reliable container refrigeration apparatus (10) can
be provided.
[0082] Furthermore, according to the embodiment,
when the saturation temperature characteristics of the
refrigerant charged into the refrigerant circuit (20) are
identical to those of the normal refrigerant, the type of
the charged refrigerant is input, and when the input type
is identical to the type of the predetermined refrigerant
different from the normal refrigerant, the start of operation
of the container refrigeration apparatus (10) (i.e., actua-
tion of the compressor (30)) is forcibly prohibited. Thus,
even when the charged refrigerant has saturation tem-
perature characteristics equivalent to those of the normal
refrigerant, a situation where a refrigerant incompatible
with a refrigeration machine, such as the compressor
(30), of the container refrigeration apparatus (10) has
been charged can be detected with reliability. Further-
more, even if the operator attempts to forcibly start op-
eration of the container refrigeration apparatus (10), the
operation of the container refrigeration apparatus (10)
can be reliably prevented from starting. This can prevent,
for example, damage to the refrigeration machine before
it occurs. Thus, a more highly reliable container refriger-
ation apparatus (10) can be provided.
[0083] In the embodiment, also when the refrigerant
circuit (20) is sensed to be out of gas, and accordingly,
a refrigerant is additionally charged, the type of the
charged refrigerant is input, and when the input type of
the refrigerant is different from the type of the normal
refrigerant, an alarm is issued, or the "operation start dis-
approval" signal is recorded. This can prevent the above-
described problems before they occur.
[0084] In the embodiment, not only the type of the
charged refrigerant, but also a cylinder number for the
charged refrigerant, the name of a company to which the
operator having charged the refrigerant belongs, and the
name of the operator are manually input so as to be re-
corded as refrigerant charging information. For this rea-
son, even if a refrigerant different from the normal refrig-

erant has been charged, where the responsibility for such
a problem lies can be clarified by, for example, the input
name of the operator.

-Other Embodiments-

[0085] The different refrigerant charging detection op-
eration of the embodiment may be configured as follows.
[0086] For example, when in step ST3 illustrated in
FIG. 3, a determination is made that the saturation tem-
perature characteristics of the charged refrigerant are
identical to those of the normal refrigerant, the operator
himself or herself performs operations to check whether
or not the type of the charged refrigerant is identical to
the type of the previously determined normal refrigerant.
When the operator recognizes the type of the charged
refrigerant as being identical to the type of the normal
refrigerant, operation of the container refrigeration appa-
ratus (10) is started. Specifically, the operator turns the
operation switch (106) on to actuate the compressor (30).
When the operator recognizes the type of the charged
refrigerant as being different from the type of the normal
refrigerant, the container refrigeration apparatus (10) is
not operated.
[0087] While, in the embodiment, the container refrig-
eration apparatus (10) was described, the present inven-
tion is not limited to the container refrigeration apparatus
(10), and can be applied to other refrigeration appara-
tuses, such as an air conditioner.

INDUSTRIAL APPLICABILITY

[0088] As described above, the present invention is
useful for a refrigeration apparatus including a refrigerant
circuit through which a refrigerant circulates to perform
a refrigeration cycle, and a method for detecting whether
a different refrigerant has been charged into the refrig-
erant circuit.

DESCRIPTION OF REFERENCE CHARACTERS

[0089]

10 Container Refrigeration Apparatus
20 Refrigerant Circuit
30 Compressor
101 Characteristics Determiner
102 Alarm
103 Data Storage
104 Actuation Authorization Section
105 Actuation Prohibition Section

Claims

1. A method for detecting whether a different refrigerant
has been charged into a refrigeration apparatus in-
cluding a refrigerant circuit (20) through which a re-
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frigerant circulates and which thus performs a refrig-
eration cycle, the method comprising:

a charging step of charging a refrigerant into the
refrigerant circuit (20);
a characteristics determination step of determin-
ing whether saturation temperature characteris-
tics of the refrigerant charged in the charging
step are identical to saturation temperature
characteristics of a previously determined nor-
mal refrigerant, the saturation temperature char-
acteristics of the refrigerant being derived from
a pressure and a temperature of the refrigerant;
and
an alerting step of, when, in the characteristics
determination step, a determination is made that
the saturation temperature characteristics of the
refrigerant charged in the charging step are dif-
ferent from the saturation temperature charac-
teristics of the previously determined normal re-
frigerant, issuing an alarm indicating that the
charged refrigerant is different from the normal
refrigerant.

2. The method of claim 1 further comprising:

an inputting step of, when, in the characteristics
determination step, a determination is made that
the saturation temperature characteristics of the
refrigerant charged in the charging step are
identical to the saturation temperature charac-
teristics of the previously determined normal re-
frigerant, manually inputting a type of the
charged refrigerant to a data storage (103); and
a forcible prohibition step of, when the type input
to the data storage (103) is identical to a type of
a predetermined refrigerant different from the
previously determined normal refrigerant, forci-
bly prohibiting start of operation of the refriger-
ation apparatus.

3. The method of claim 2 further comprising:

an operation authorization step of, when the type
input to the data storage is identical to a type of
the previously determined normal refrigerant,
recording a signal allowing start of operation of
the refrigeration apparatus in the data storage
(103).

4. The method of claim 1, wherein
when, in the characteristics determination step, a de-
termination is made that the saturation temperature
characteristics of the refrigerant charged in the
charging step are identical to the saturation temper-
ature characteristics of the previously determined
normal refrigerant, an operator checks whether or
not a type of the charged refrigerant is identical to a

type of the previously determined normal refrigerant,
and the operator starts operation of the refrigeration
apparatus when the type of the charged refrigerant
is identical to the type of the previously determined
normal refrigerant.

5. The method of claim 2, wherein
in the inputting step, not only the type of the charged
refrigerant, but also a cylinder number for the
charged refrigerant, a name of a company to which
an operator having charged the refrigerant belongs,
and a name of the operator are manually input to the
data storage.

6. The method of claim 1, wherein
the refrigerant circuit (20) adjusts a temperature of
inside air.

7. A refrigeration apparatus including a refrigerant cir-
cuit (20) which is connected to a compressor (30),
through which a refrigerant circulates, and which
thus performs a refrigeration cycle, the apparatus
comprising:

a characteristics determiner (101) configured to
derive saturation temperature characteristics of
a refrigerant charged into the refrigerant circuit
(20) from a pressure and a temperature of the
refrigerant after an internal pressure of a refrig-
erant pipe of the refrigerant circuit (20) has
reached zero or less, and determine whether
the saturation temperature characteristics are
identical to saturation temperature characteris-
tics of a previously determined normal refriger-
ant; and
an alarm (102) configured to, when the charac-
teristics determiner (101) determines that the
saturation temperature characteristics are dif-
ferent from the saturation temperature charac-
teristics of the normal refrigerant, issue an alarm
indicating that the refrigerant charged into the
refrigerant circuit (20) is different from the nor-
mal refrigerant.

8. The apparatus of claim 7 further comprising:

a data storage (103) to which, when the charac-
teristics determiner (101) determines that the
saturation temperature characteristics of the
charged refrigerant are identical to the satura-
tion temperature characteristics of the normal
refrigerant, a type of the refrigerant charged into
the refrigerant circuit (20) is manually input; and
an actuation prohibition section (105) configured
to, when the type input to the data storage (103)
is identical to a type of a predetermined refrig-
erant different from the previously determined
normal refrigerant, forcibly prohibit actuation of
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the compressor (30).

9. The apparatus of claim 8 further comprising:

an actuation authorization section (104) config-
ured to, when the type input to the data storage
(103) is identical to a type of the previously de-
termined normal refrigerant, record a signal al-
lowing actuation of the compressor (30) in the
data storage (103).

10. The apparatus of claim 7, wherein
when the characteristics determiner (101) deter-
mines that the saturation temperature characteris-
tics of the charged refrigerant are identical to the
saturation temperature characteristics of the normal
refrigerant, an operator checks whether or not a type
of the charged refrigerant is identical to a type of the
previously determined normal refrigerant, and
the refrigeration apparatus further includes an oper-
ation start control section configured to, when the
type of the charged refrigerant is identical to the type
of the previously determined normal refrigerant, ac-
tuate the compressor (30).

11. The apparatus of claim 8, wherein
not only the type of the charged refrigerant, but also
a cylinder number for the charged refrigerant, a
name of a company to which an operator having
charged the refrigerant belongs, and a name of the
operator are manually input to the data storage
(103).

12. The apparatus of claim 7, wherein
the refrigerant circuit (20) adjusts a temperature of
inside air.
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