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(57) ABSTRACT 

An object is to provide an apparatus which performs freez 
ing and heating with a high efficiency. A compressor gen 
erates an air refrigerant with a high temperature and a high 
pressure by compressing the air refrigerant. As the air 
refrigerant is heated by a first heat exchanger and further 
heated by a heater, the temperature of the air refrigerant is 
increased to more than 200° C. in which bread and cookies 
can be baked, and the air refrigerant is Supplied to an oven. 
Heat of the air refrigerant outputted from the oven is 
recovered by a second heat exchanger, and Supplied to a 
high-temperature side of the first heat exchanger. The air 
outputted from the second heat exchanger is cooled by a 
cooler and a third heat exchanger, is adiabatically expanded 
by an expansion turbine to be cooled to -85° C., and is 
supplied to a freezer. The air of the freezer is recovered to 
be supplied to the low-temperature side of the third heat 
exchanger, and then is Supplied to the compressor. 
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Fig. 2 
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Fig. 3 
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AR REFRGERANT TYPE FREEZING AND 
HEATING APPARATUS 

TECHNICAL FIELD 

0001. The present invention relates to an air refrigerant 
type freezing apparatus. 

BACKGROUND ART 

0002 Recently, a cooling apparatus using the air as a 
refrigerant has been developed in place of a conventional 
cooling apparatus using chlorofluorocarbon as a refrigerant. 
0003 Japanese Laid Open Patent Application JP-A- 
Heisei 11-132582 discloses an air refrigerant type freezing 
apparatus having a compressor, an air cooler, an air-to-air 
heat exchanger, and an expansion unit arranged in an order 
of an air flow, taking air of a chamber required to be cooled 
into the compressor through the air-to-air heat exchanger, 
and blowing off the air outputted from the expansion unit 
into the chamber, characterized by including a first bypass 
provided with a valve for returning a part of or all of the air 
from the expansion unit to the air-to-air heat exchanger 
while bypassing the chamber, and a hot air bypass provided 
with a valve for taking in the air at 0°C. or higher from an 
air passage between the compressor and the expansion unit, 
and for Supplying the air to an air passage on an inlet side 
of the air-to-air heat exchanger. 

DISCLOSURE OF INVENTION 

0004 An object of the present invention is to provide an 
apparatus which Supplies heat with a high efficiency by a 
heat cycle of an air refrigerant. 
0005 Another object of the present invention is to pro 
vide an apparatus which simultaneously performs freezing 
and heating by a heat cycle of an air refrigerant. 
0006 An air refrigerant type freezing and heating appa 
ratus according to the present invention includes: a com 
pressing mechanism which compresses an air refrigerant; a 
heating unit which heats a object by the air refrigerant 
outputted from the compressing mechanism; a heat 
exchanger which cools the air refrigerant outputted from the 
heating unit; a turbine which expands the air refrigerant 
outputted from the heat exchanger, and a cooler which cools 
a object by the air refrigerant outputted from the turbine. 
0007. In the air refrigerant type freezing and heating 
apparatus according to the present invention, the compress 
ing mechanism is composed of a single compressor. 
0008. In the air refrigerant type freezing and heating 
apparatus according to the present invention, the compress 
ing mechanism is a compressor that rotates coaxially with 
the turbine. The air refrigerant taken in from the cooler is 
Supplied to a low-temperature side flow passage of the heat 
exchanger, and the air refrigerant outputted from the low 
temperature side flow passage is directly Supplied to the 
compressor. 

0009. In the air refrigerant type freezing and heating 
apparatus according to the present invention, the compress 
ing mechanism includes an auxiliary compressor and a main 
compressor which further pressurizes the air refrigerant 
pressurized by the auxiliary compressor. 
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0010. The air refrigerant type freezing and heating appa 
ratus according to the present invention includes a heat 
recovery unit which recovers heat of the air refrigerant 
outputted from the heating unit and heats the air refrigerant 
flowing between the compressing mechanism and the heat 
ing unit. 
0011. The air refrigerant type freezing and heating appa 
ratus according to the present invention includes a second 
heating unit which heats the object by the air refrigerant 
flowing on a Subsequent stage side of the heat recovery unit 
and on a prior stage side of the heat exchanger. 
0012. The air refrigerant type freezing and heating appa 
ratus according to the present invention includes a heater 
which heats the air refrigerant flowing in the heating unit. 
0013 In the air refrigerant type freezing and heating 
apparatus according to the present invention, the heater is an 
OW. 

0014) An air refrigerant type cooling and heating system 
according to the present invention includes the air refriger 
ant type freezing and heating apparatus according to the 
present invention; a regenerator which is filled with an 
absorbent absorbing a refrigerant different from the air 
refrigerant, heats and evaporates the refrigerant mixed in the 
absorbent using the air refrigerant outputted from the com 
pressing mechanism; a condenser which condenses the 
refrigerant evaporated by the regenerator, an evaporator 
which evaporates the refrigerant condensed by the con 
denser and cools a third object by heat of evaporation; and 
an absorber which allows the absorbent outputted from the 
regenerator to absorb the refrigerant evaporated by the 
evaporator and feeds the resultant absorbent to the regen 
eratOr. 

00.15 According to the present invention, an apparatus is 
provided, which supplies heat with a high efficiency by a 
heat cycle of the air refrigerant. 
0016. According to the present invention, an apparatus is 
provided, which simultaneously performs freezing and heat 
ing by a heat cycle of the air refrigerant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 shows a configuration of an air refrigerant 
type freezing and heating apparatus according to a first 
embodiment of the preset invention. 
0018 FIG. 2 shows a configuration of an absorption 
freezer connected to the air refrigerant type freezing and 
heating apparatus. 

0019 FIG. 3 shows a configuration of an air refrigerant 
type freezing and heating apparatus according to a second 
embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

0020 Best modes for carrying out an air refrigerant type 
freezing and heating apparatus according to the present 
invention will be described hereinafter with reference to the 
drawings. FIG. 1 shows a configuration of an air refrigerant 
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type freezing and heating apparatus according to a first 
embodiment of the present invention. 
0021. The air refrigerant type freezing and heating appa 
ratus includes a compressor 2. The compressor 2 is driven by 
a motor 4. The motor 4 is a synchronous motor rotating at 
a rotation speed of about 21000 rpm, and a power of the 
motor 4 is 85 kw. 

0022. An air pipe 28 is connected to an inlet side (an 
upstream side) of the compressor 2. An outlet side (a 
downstream side) of the compressor 2 is connected to an air 
passage 29 of a heat exchanger 30 through an air pipe 3. The 
heat exchanger 30 includes a passage 42, through which a 
heat transfer medium for exchanging heat with the air in the 
air passage 29 flows. The heat transfer medium is preferably 
a liquid Such as pressurized water. 

0023 The air pipe connected to an outlet side of the air 
passage 29 is introduced into a heater 32. A power of the 
heater 32 is 46 kW. The air pipe is introduced into an oven 
34 in a downstream of the heater 32. The oven includes a 
baking chamber, into which a heating object such as bread 
and cookies is put. The outlet of the air pipe is opened to the 
baking chamber. An air pipe connected to an outlet side of 
the oven 34 is connected to an air passage 35 of a heat 
exchanger 36. The heat exchanger 36 includes a passage 44. 
trough which the heat transfer medium for exchanging heat 
with the air in the air pipe 35 flows. The passage 44 is 
connected to the passage 42 trough a pump 38. 

0024. An outlet side of the air pipe 35 is connected to a 
heat exchanger 8 through an air pipe 37. The heat exchanger 
8 includes a pipe 9, through which a heat transfer medium 
for exchanging heat with the air in the air pipe 37 flows. The 
pipe 9 is connected to a cooling tower which is not shown. 
A circulating pump 12 which circulates the water between 
the heat exchanger 8 and the cooling tower is connected to 
the pipe 9. An air-cooled heat exchanger may be used as the 
heat exchanger 8. 

0025. An outlet side of an air-side passage of the water 
cooling heat exchanger 8 is connected to a pipe 13. The pipe 
13 is connected to an inlet side of an expansion turbine 16 
through a high-temperature-side passage of an exhaust heat 
recovery heat exchanger 14. The expansion turbine 16 is 
connected to a shaft of the motor 4 coaxially with the 
compressor 2. 

0026. A pipe on an outlet side of the expansion turbine 16 
is connected to a defroster 18 that removes frost. A pipe on 
an outlet side of the defroster 18 is connected to a freezer 
inlet pipe 21. The freezer inlet pipe 21 is connected to a 
freezer 22, and opened to a cooling chamber which contains 
a cooling object within the freezer 22. The freezer 22 is a 
storage which includes an openable/closable door and forms 
a closed cooling chamber inside by closing the door. 

0027. The freezer 22 is connected to a pipe 26 which 
takes in the refrigerant air from the cooling chamber. The 
pipe 26 is connected to the air pipe 28 through a low 
temperature-side passage of the exhaust heat recovery heat 
exchanger 14. 

0028. The air refrigerant type freezing apparatus 1 which 
includes above-mentioned configuration operates as fol 
lows. 
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(Use of Freezer) 
0029. The circulating pump 12 is driven to cause the 
water to flow in the water pipe 9. The motor 4 is activated 
to driven the compressor 2 and the expansion turbine 16. The 
compressor 2 draws and compresses the refrigerant air in the 
pipe 28. The refrigerant air, of which a temperature and a 
pressure are increased by being compressed, is discharged to 
the air pipe 3. The refrigerant air in the air pipe 3 flows into 
the heat exchanger 8 through the heater 32, the oven 34, and 
the heat exchanger 36. The refrigerant air is cooled by 
exchanging the heat between the refrigerant air and the 
water circulating in the water pipe 9 in the heat exchanger 
8. 

0030 The refrigerant air outputted from the water cool 
ing heat exchanger 8 flows into the pipe 13. The refrigerant 
air flowing in the pipe 13 is further cooled in the high 
temperature-side passage of the exhaust heat recovery heat 
exchanger 14 by exchanging the heat between the refrigerant 
air and the refrigerant air flowing from the pipe 26 into the 
low-temperature-side passage. 
0031. The refrigerant air cooled by the exhaust heat 
recovery heat exchanger 14 enters the expansion turbine 16 
through the pipe on the outlet side of the exhaust heat 
recovery heat exchanger 14. The refrigerant air is further 
cooled by an adiabatic expansion in the expansion turbine 
16. 

0032. The moisture of the refrigerant air outputted from 
the expansion turbine 16 is removed by the defroster 18. The 
refrigerant air output from the defroster 18 is supplied into 
the cooling chamber of the freezer 22, and the freezer 22 is 
cooled. The internal air of the cooling chamber flows into the 
pipe 26. The refrigerant air flowing in the pipe 26 is heated 
by exchanging the heat with the refrigerant air flowing in the 
high-temperature-side passage of the exhaust heat recovery 
heat exchanger 14 in the low-temperature-side passage of 
the exhaust heat recovery heat exchanger 14. The heated 
refrigerant air flows into the compressor 2 through the pipe 
28. 

(Use of Oven) 
0033. The pump 38 is driven to circulate the heat medium 
between the passages 42 and 44. The heater 32 is switched 
O. 

0034. The heat transfer medium flowing in the passage 44 
is heated by exchanging the heat with the air medium 
flowing in the air passage 35. The heated heat transfer 
medium flows into the passage 42. The air flowing in the air 
passage 29 is heated by exchanging the heat with the heat 
transfer medium in the passage 42. 
0035) The air heated in the air passage 29 is further 
heated by the heater 32. The heated air is introduced into the 
baking chamber of the oven 34. An interior of the oven 34 
is heated by the air. The air outputted from the oven 34 flows 
into the air pipe 37 through the air passage 35. Thus, a flow 
of the refrigerant air on a downstream side is equal to that 
when the pump 38 and the heater 32 are not activated. 
0036 When the operation of the apparatus reaches a 
steady operation after activating the pump 38 and the heater 
32, temperatures of the respective elements are as follows. 
The temperature of the air refrigerant on the outlet side of 
the compressor 2 is 114° C. The temperature of the air 
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refrigerant on the outlet side of the heat exchanger 30 is 190° 
C. The temperature of the air refrigerant on the outlet side of 
the heater 32 is 220°C. The temperature of the air refrigerant 
on the outlet side of the oven 34 is 200°C. The temperature 
of the air refrigerant on the outlet side of the heat exchanger 
36 is 124°C. The temperature of the air refrigerant on the 
inlet side of the freezer 22 is -85°C. A heating ability of the 
oven 34 is 31 kW. 

(Application) 

0037. An internal temperature of the oven 34 is about 
220° C. Using such an oven 34, the bread, cookies and the 
like can be baked. The air refrigerant type freezing and 
heating apparatus according to this embodiment can produce 
frozen foods using the freezer 22, and can be suitably 
employed particularly in a food plant that produces both 
frozen foods and baked products such as bread and cookies. 
0038 An efficiency of the air refrigerant type freezing 
and heating apparatus according to this embodiment can be 
evaluated using a COP (Coefficient of performance) as 
follows: 

Total COP=(Freezer freezing ability (Q)+Heater heat 
ing ability (O2))f(Turbine unit power (O3)+Heater 
input (Q)). 

0039. If it is assumed that M denotes an airflow rate (1.54 
kg/s), Heo denotes an absolute temperature of the freezer 
outlet 273-60=213K, and Hss denotes an absolute tempera 
ture of the freezer inlet 273-85=188K, the following equa 
tions are established: 

P=Mx (Ho-Hss)=1.54 (kg/s)x(213-188) (kJ/kg)=38 
kJ/s=38 kW, 

0040 Q=31 kW, 
0041 Q=85 kW, and 
0042 Q=46 kW. 
0043. Accordingly, Total COP=(38+31)/(85+46)=0.53. 
0044. On the other hand, the COP of the apparatus 
performing only baking without freezing is represented as 
follows, while assuming that Ho is a temperature after 
heating the air and His is a temperature before heating the 
air: 

Of(Mx (Ho-Hs)=31/(1.54x(493-308))=0.11. 

0045. Further, the COP of the apparatus performing only 
freezing without baking is represented as follows: 

0046. As described above, the air refrigerant type freez 
ing and heating apparatus according to this embodiment can 
greatly improve the efficiency if being used for both the 
freezing and the baking, as compared with use of the 
apparatus only for the freezing or the baking. 

0047 Because of a physical property of the air, the air as 
high as about 120° C. can be obtained even at a low 
compression ratio (compression ratio: 2). At a compression 
ratio of 2, the temperature of a chlorofluorocarbon refriger 
ant is increased to about 60° C. to 70° C. and that of an 
ammonium refrigerant is increased to about 70° C. to 80°C. 
Therefore, the apparatus using the air refrigerant can easily 
attain the higher efficiency if the apparatus is used for 
baking. 
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0048. As an air refrigerant type freezer, a freezer, con 
nected to two compressors for compressing the air and using 
a motor at a lower rotation speed (several thousands rpm) 
than that of the motor according to this embodiment, is 
known. In the case of such a freezer having two compression 
stage, the temperature of the air refrigerant at an outlet of 
each compressors is about 60° C. to 70° C., which is lower 
than the temperature of the single compressor used in the 
apparatus according to this embodiment. Due to this, if the 
air refrigerant is heated up to the temperature used for the 
baking, the apparatus using the single compressor can attain 
the higher efficiency (COP). 
0049. In the air refrigerant type freezing and heating 
apparatus according to this embodiment, the outlet tempera 
ture of the compressor 2 is 114°C., which is higher than a 
boiling point 100° C. of the water at an atmospheric pres 
Sure. Therefore, many applications using this heat are con 
sidered. Further, it suffices to output a smaller power nec 
essary to raise the temperature up to the temperature for 
baking the bread, cookies, and the like from an external heat 
Source, thereby improving the efficiency. 
0050. According to this embodiment, the air refrigerant at 
190° C. outputted from the heat exchanger 30, the air 
refrigerant at 220°C. obtained by being heated by the heater 
32, and the air refrigerant at 124° C. flowing from the heat 
exchanger 36 can be used for various purposes. They can be 
Suitably used in, for example, a drying machine, a heat 
sterilizer, a floor heating system, and an air conditioning 
system using a radiator and the like. 
0051. Furthermore, by employing the air refrigerant type 
freezing and heating apparatus according to the present 
invention while being connected to an absorption freezer, a 
high efficiency can be attained as a whole. FIG. 2 shows a 
configuration of the absorption freezer. The absorption 
freezer 100 is composed of heat exchangers of a regenerator 
101, a condenser 102, an evaporator 103, an absorber 104, 
and a heat exchanger 105 as well as a solution pump 106, a 
refrigerant pump 107, and a control valve 108. 
0052 The regenerator 101 is provided to generate a 
refrigerant steam by heating a refrigerant solution by heat 
Supplied from a heat source 110 and evaporating a refrig 
erant component. As this heat source 110, heat of the air 
refrigerant at 190° C. outputted from the heat exchanger 30, 
heat of the air refrigerant at 220°C. obtained by being heated 
by the heater 32, or heat of the air refrigerant at 124° C. 
outputted from the heat exchanger 36 is used. 
0053) The condenser 102 is provided to condense the 
refrigerant steam generated by the regenerator 101 into a 
refrigerant liquid. The evaporator 103 is provided to perform 
a heat exchange between the refrigerant liquid generated by 
the condenser 102 and the cooling water flowing in the pipe 
109 to thereby cool the cooling water to a predetermined 
temperature. In addition, the evaporator 103 is provided to 
evaporate the refrigerant liquid to generate the refrigerant 
steam. The absorber 104 is provided to allow the regenerator 
101 to absorb the refrigerant steam generated by the evapo 
rator 103 in a solution remaining after evaporating the 
refrigerant component, thereby preparing the refrigerant 
solution. The heat exchanger 105 is provided to perform a 
heat exchange between the refrigerant Solution generated by 
the absorber 104 and the solution remaining after the evapo 
ration of the refrigerant component. The solution pump 106 
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is provided to circulate the refrigerant solution between the 
regenerator 101 and the absorber 104. The control valve 108 
is provided to control an inflow amount of the heat source 
supplied to the regenerator 101. 
0054) The absorption freezer 100 is mainly intended to 
cool the cooling water flowing in the pipe 109 to a prede 
termined temperature using heat of evaporation of the refrig 
erant liquid within the evaporator 103. By connecting the air 
refrigerant type freezing and heating apparatus to the 
absorption freezer 100, a cooling and heating system having 
a high efficiency and available as a heat source at various 
temperatures is provided. 

Second Embodiment 

0.055 FIG. 3 shows a configuration of an air refrigerant 
type freezing and heating system according to a second 
embodiment of the present invention. 
0056. The air refrigerant type cooling and heating system 
800 according to this embodiment includes an auxiliary 
compressor 802, a motor 804, an auxiliary cooler 806, a 
main compressor 822, a first heat exchanger 820, a second 
heat exchanger 830, an expansion turbine 832, and a cooling 
chamber 840. The auxiliary compressor 802 is driven by the 
motor 804. An outlet side of the auxiliary compressor 802 is 
connected to the auxiliary cooler 806 through a pipe. An 
outlet side of the auxiliary cooler 806 is connected to the 
main compressor 822 through a pipe. The main compressor 
822 is connected coaxially with the expansion turbine 832. 
0057. An outlet side of the main compressor 822 is 
connected to a high-temperature-side pipe 824 of the cooler 
820 through a pipe. An outlet side of the high-temperature 
pipe 824 of the cooler 820 is connected to a high-tempera 
ture-side passage of the heat exchanger 830. An outlet side 
of the high-temperature-side passage of the heat exchanger 
830 is connected to the expansion turbine 832. An outlet side 
of the expansion turbine 832 is connected to an air outlet 805 
of the cooling chamber 840. The cooling chamber 840 
includes an air inlet 803, and the air inlet 803 is connected 
to a low-temperature-side passage of the heat exchanger 830 
through a pipe. An outlet side of the low-temperature-side 
passage of the heat exchanger 830 is connected to the 
auxiliary compressor 802. 
0.058 An operation principle of the air refrigerant type 
cooling apparatus 800 according to this embodiment will be 
described. 

0059) The motor 804 is driven to thereby rotate the 
auxiliary compressor 802. The auxiliary compressor 802 
discharges the refrigerant air. The auxiliary cooler 806 is 
activated. The refrigerant air discharged from the auxiliary 
compressor 802 is cooled by the auxiliary cooler 806, and 
outputted to the main compressor 822. The refrigerant air 
flows into the main compressor 822, thereby rotating the 
main compressor 822 and the expansion turbine 832. A 
temperature of the refrigerant air discharged from the main 
compressor 822 is about 60° C. to 70° C. This refrigerant air 
is cooled by the first heat exchanger 820. The refrigerant air 
outputted from the first heat exchanger 820 is further cooled 
by the second heat exchanger 830. The refrigerant air 
outputted from the second heat exchanger 830 is further 
cooled by the expansion turbine 832, and supplied to the 
cooling chamber 840 from the air outlet 805. The internal air 
840 of the cooling chamber 840 is taken in from the air inlet 
803 and supplied to the auxiliary compressor 802 through 
the low-temperature-side pipe of the second heat exchanger 
830. 
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0060. In the heat exchanger 820, a heat transfer medium 
Such as the water flowing in the low-temperature-side pipe 
825 is heated by a heat of the refrigerant air at about 60° C. 
to 70° C. supplied to the high-temperature-side pipe. The 
heat medium thus heated is used for the floor heating system, 
to supply hot water or the like. By using the heater that heats 
the heat transfer medium outputted from the low-tempera 
ture-side pipe 825 of the heat exchanger 820, it is possible 
to apply the apparatus 800 to an instance of requiring the 
heat transfer medium at a higher temperature. 
0061 The tangible values of temperatures, powers, coef 
ficients, flow rates and so on, described in “Best Mode for 
Carrying out the Invention', are examples. The present 
invention is not limited to those tangible values. 

1. An air refrigerant type freezing and heating apparatus 
comprising: 

a compressing mechanism which compresses an air 
refrigerant; 

a heating unit which heats a first object by said air 
refrigerant outputted from said compressing mecha 
nism; 

a heat exchanger which cools said air refrigerant output 
ted from said heating unit; 

a turbine which expands said air refrigerant outputted 
from said heat exchanger, and 

a cooler which cools a second object different from said 
first object by said air refrigerant outputted from said 
turbine. 

2. The air refrigerant type freezing and heating apparatus 
according to claim 1, wherein said compressing mechanism 
is composed of a single compressor. 

3. The air refrigerant type freezing and heating apparatus 
according to claim 1, further comprising: 

a heat recovery unit which recovers heat of said air 
refrigerant outputted from said heating unit and heats 
said air refrigerant flowing between said compressing 
mechanism and said heating unit. 

4. The air refrigerant type freezing and heating apparatus 
according to claim 3, further comprising: 

a second heating unit which heats an object by said air 
refrigerant flowing on a Subsequent stage side of said 
heat recovery unit and on a prior stage side of the heat 
exchanger. 

5. The air refrigerant type freezing and heating apparatus 
according to claim 1, further comprising: 

a heater which heats said air refrigerant flowing in said 
heating unit. 

6. The air refrigerant type freezing and heating apparatus 
according to claim 1, wherein said heater is an oven. 

7. An air refrigerant type cooling and heating system 
comprising: 

an air refrigerant type freezing and heating apparatus 
according to claim 1, which includes: 

a compressing mechanism which compresses an air 
refrigerant; 

a heating unit which heats a first object by said air 
refrigerant outputted from said compressing mecha 
nism; 
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a heat exchanger which cools said air refrigerant output 
ted from said heating unit; 

a turbine which expands said air refrigerant outputted 
from said heat exchanger, and 

a cooler which cools a second object different from said 
first object by said air refrigerant outputted from said 
turbine; 

a regenerator which is filled with an absorbent absorbing 
a refrigerant different from the air refrigerant, heats and 
evaporates said refrigerant mixed in said absorbent by 
using said air refrigerant outputted from said compress 
ing mechanism; 

a condenser which condenses said refrigerant evaporated 
by said regenerator; 

an evaporator which evaporates said refrigerant con 
densed by said condenser and cools a third object by 
heat of evaporation; and 

an absorber which allows said absorbent outputted from 
said regenerator to absorb said refrigerant evaporated 
by said evaporator and outputs said absorbent to said 
regenerator. 

8. The air refrigerant type freezing and heating apparatus 
according to claim 1, wherein the compressing mechanism 
is a compressor which rotates coaxially with said turbine, 

said air refrigerant taken in from said cooler is Supplied to 
a low-temperature side flow passage of said heat 
exchanger, and 
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said air refrigerant outputted from said low-temperature 
side flow passage is directly Supplied to said compres 
SO. 

9. The air refrigerant type cooling and heating system 
according to claim 7, wherein said compressing mechanism 
is composed of a single compressor. 

10. The air refrigerant type cooling and heating system 
according to claim 7, wherein said air refrigerant type 
freezing and heating apparatus further includes: 

a heat recovery unit which recovers heat of said air 
refrigerant outputted from said heating unit and heats 
said air refrigerant flowing between said compressing 
mechanism and said heating unit. 

11. The air refrigerant type cooling and heating system 
according to claim 10, wherein said air refrigerant type 
freezing and heating apparatus further includes: 

a second heating unit which heats an object by said air 
refrigerant flowing on a Subsequent stage side of said 
heat recovery unit and on a prior stage side of the heat 
exchanger. 

12. The air refrigerant type cooling and heating system 
according to claim 7, wherein said air refrigerant type 
freezing and heating apparatus further includes: 

a heater which heats said air refrigerant flowing in said 
heating unit. 

13. The air refrigerant type cooling and heating system 
according to claim 7, wherein said heater is an oven. 


