
HEAT TRANSPORT SYSTEM                              TECHNICAL FIELD
The present invention relates to a heat transport system,   5 which can be
used as refrigerant circuitry for an air condi-     tioning system, for
example. More particularly, the present     invention relates to a heat
transport system for transporting     heat by circulating a heat transport
medium without requiring     a driving source such as a pump.  10
BACKGROUND ART          As refrigerant circuitry for an air conditioning
system,     two-system refrigerant circuitry, such as that disclosed in
Japanese Laid-Open Publication No. 62-238951, has convention-  15 ally been
known. Refrigerant circuitry of this type includes:     a primary
refrigerant circuit in which a compressor, a heat     exchanger on the
first heat source side, a pressure reducing     mechanism and a heat
exchanger on the first application side     are sequentially connected to
each other through a refrigerant  20  pipe; and a secondary refrigerant
circuit in which a pump, a     heat exchanger on the second heat source
side and a heat ex-     changer on the second application side are
connected to each     other through a refrigerant pipe.  



And, heat is exchanged between the heat exchanger on the  25 first
application side of the primary refrigerant circuit and               the
heat exchanger on the second heat source side of the sec-     ondary
refrigerant circuit, and the heat exchanger on the sec-     ond application
side is disposed within a room to be air-     conditioned.  5      In this
refrigerant circuitry, during the room cooling     running, a refrigerant
is evaporated in the heat exchanger on     the first application side and
the refrigerant is condensed     in the heat exchanger on the second heat
source side.  The     condensed refrigerant exchanges heat with the indoor
air in  10 the heat exchanger on the second application side and is
evaporated, thereby cooling the indoor air.          On the other hand,
during the room heating running, a     refrigerant is condensed in the heat
exchanger on the first     application side and the refrigerant is
evaporated in the  15 heat exchanger on the second heat source side. The
evaporat-     ed refrigerant exchanges heat with the indoor air in the heat
exchanger on the second application side and is condensed,     thereby
heating the indoor air.          In this way, the piping length of the
primary refriger-  20 ant circuit is shortened, thereby trying to improve
the re-  



frigerating capacity.          However, in such an arrangement, a pump is
required as a     discrete driving source for circulating the refrigerant
in     the secondary refrigerant circuit.  As a result, the power  25
consumption and the like are increased.   In addition, since
2               such a driving source is required, the number of parts
having     such factors as to cause some failure is increased and thus
the reliability of the entire system is adversely deterio-     rated.  5
As refrigerant circuitry for overcoming these problems,     there exists a
heat transport system of a so-called "non-     powered" heat transport
type, in which no driving source is     provided for the secondary
refrigerant circuit. Heat trans-     port systems of such a type include a
system disclosed in Ja-  10 panese Laid-Open Publication No.  63-180022.
In the heat     transport system, a secondary refrigerant circuit is con-
structed such that a heater, a condenser and a sealed contain-     er are
sequentially connected to each other through a     refrigerant pipe and
that the sealed container is disposed at  15  a position higher than that
of the heater.   Moreover, the  



heater and the sealed container are connected to each other     through an
equalizer pipe including an opening/closing valve.          According to
such an arrangement, during the room heating     running, the
opening/closing valve is first closed. A gaseous  20 refrigerant heated by
the heater is condensed in the condenser     so as to be liquefied. Then,
the liquid refrigerant is recov-     ered  into  the  sealed  container.
Thereafter,  the  open-     ing/closing valve is opened, the pressure in
the heater is     equalized by the equalizer pipe with the pressure in the
25 sealed container, and then the liquid refrigerant is recovered
3               from the sealed container, disposed at a position higher
than     that of the heater, to the heater.          By repeating this
operation, the circulation of the re-     frigerant is enabled without
providing any driving source such  5 as a pump for the secondary
refrigerant circuit.       (Problems to be solved)          However, in
such a heat transport system, if the gaseous     refrigerant flows from the
condenser into the sealed con-  10 tainer, then the pressure in the sealed
container rises. As a  



result, there is some possibility that the operation of circu-     lating
the refrigerant cannot be performed satisfactorily.     Thus, the
refrigerant needs to be excessively cooled in the     condenser so that the
gaseous refrigerant does not flow out  15 from the condenser.
Moreover, the heat transport system ameliorates the inner     structure of
the sealed container so as to suppress a rise in     pressure within the
sealed container.   However, the system     cannot be regarded as attaining
sufficient reliability.  20      Furthermore, if the liquid refrigerant is
to be intro-     duced into the sealed container with certainty in this
manner,     then the condenser is required to be disposed at a position
higher than that of the sealed container.  Thus, since undue
restriction is imposed on the positions where the respective  25 units are
disposed, it is difficult to apply such a system to
4               a large-scale system or a system having a long pipe.
In view of this point, the present invention has been     devised in order
to accomplish an objective of alleviating     the restriction on the
positions where the units are disposed  5 and attaining high reliability
and universality for a heat  



transport system of a non-powered heat transport type requir-     ing no
driving source.                        DISCLOSURE OF THE INVENTION  10
In order to accomplish the above-described objective,     according to the
present invention, pressure is applied to a     refrigerant in a
refrigerant circuit on an application side,     and the refrigerant is
circulated in the refrigerant circuit     on the application side by
utilizing this pressure. In addi-  15 tion, the direction in which the
refrigerant circulates is     controlled such that heat exchange means on
the application     side can perform a predetermined operation.
Specifically, the first solution provided by the present     invention
includes, first, heat exchange means (1) on a heat  20 source side and heat
exchange means (3) on an application     side, as shown in Figure 1.  In
addition, the solution also     includes: a gas pipe (6) for connecting
upper ends of the     heat exchange means (1) on the heat source side and
the heat     exchange means (3) on the application side; and a liquid pipe
25 (7) for connecting lower ends of the heat exchange means (1)
5            



on the heat source side and the heat exchange means (3) on     the
application side.          Moreover, the solution further includes heat
source     means (A) for alternately performing a heating operation for  5
raising an internal pressure in the heat exchange means (1)     on the heat
source side by applying heat to a refrigerant in     the heat exchange
means (1) on the heat source side and a     heat-absorbing operation for
lowering the internal pressure     in the heat exchange means (1) on the
heat source side by ex-  10 tracting heat from the refrigerant in the heat
exchange means     (1) on the heat source side.          In addition, the
solution further includes refrigerant     control means (G) for performing
heat absorption running or     heat radiation running on the heat exchange
means (3) on the  15 application side by allowing the refrigerant to flow
through     one of the gas pipe (6) and the liquid pipe (7) and prevent-
ing the refrigerant from flowing through the other pipe in     accordance
with whether the heat source means (A) performs     the heating operation
or the heat-absorbing operation, there-  20 by supplying the refrigerant
from the heat exchange means (l)     on the heat source side to the heat
exchange means (3) on the     application side during the heating operation
of the heat     source means (A) and recovering the refrigerant from the
heat     exchange means (3) on the application side to the heat ex-  25
change means (1) on the heat source side during the heat-
6  



absorbing operation of the heat source means (A).          In accordance
with this first solution, while the heat     source means (A) performs the
heating operation, heat is ap-     plied to the refrigerant in the heat
exchange means (1) on  5 the heat source side and the internal pressure in
the heat     exchange means (1) on the heat source side rises.   On the
other hand, while the heat source means (A) performs the     heat-absorbing
operation, heat is extracted from the refrig-     erant in the heat
exchange means (1) on the heat source side  10 and the internal pressure in
the heat exchange means (1) on     the heat source side falls.          In
accordance with this operation, the refrigerant con-     trol means (G)
allows the refrigerant to flow through one of     the gas pipe (6) and the
liquid pipe (7) and prevents the re-  15 frigerant from flowing through the
other pipe. Thus, the re-     frigerant circulates in a predetermined
direction between the     heat exchange means (1) on the heat source side
and the heat     exchange means (3) on the application side, and the heat
ab-     sorption running or the heat radiation running is performed  20 on
the heat exchange means (3) on the application side. As a     result, the
refrigerant circulates owing to the heat exchange     caused in the heat
exchange means (1) on the heat source  



side.          Thus, in accordance with this first solution, the re-  25
frigerant in the heat exchanger means (1) on the heat source
7               side is repeatedly subjected to heat absorption and heat
ra-     diation, and is made to circulate between the heat exchanger
means (1) on the heat source side and the heat exchange means     (3) on
the application side by utilizing a variation in pres-  5 sures of the
refrigerant resulting therefrom.  Accordingly,     special transport means
such as a refrigerant circulating     pump for circulating the refrigerant
is no longer necessary.     As a result, the power consumption can be
reduced, the number     of parts having such factors as to cause some
failure can al-  10 so be reduced, and reliability can be ensured for the
entire     system.          In addition, the restriction on the positions
where the     units are disposed can be alleviated, thereby attaining high
reliability and improving the universality thereof.  15      Moreover,
since the heating and the heat-absorbing op-     erations of the heat
source means (A) are performed stably     with respect to the heat exchange
means (1) on the heat  



source side, the refrigerant can circulate satisfactorily     even when the
entire circuitry is formed in a large size.  20 Consequently, the system
can be enlarged.          In the second solution provided by the present
inven-     tion, the first solution is adapted such that, in performing
the heat absorption running on the heat exchange means (3) on     the
application side, the refrigerant control means (G) al-  25 lows a liquid
refrigerant to be supplied from the heat ex-
8               change means (1) on the heat source side to the heat
exchange     means (3) on the application side through the liquid pipe (7)
and prevents a gaseous refrigerant from being recovered from     the heat
exchange means (3) on the application side to the  5 heat exchange means
(1) on the heat source side through the     gas pipe (6) during the heating
operation of the heat source     means (A), and that the refrigerant
control means (G) allows     the gaseous refrigerant to be recovered from
the heat ex-     change means (3) on the application side to the heat
exchange  10 means (1) on the heat source side through the gas pipe (6)
and prevents the liquid refrigerant from being supplied from     the heat
exchange means (1) on the heat source side to the  



heat exchange means (3) on the application side through the     liquid pipe
(7) during the heat-absorbing operation of the  15 heat source means (A).
In the second solution, during the heat absorption run-     ning of the
heat exchange means (3) on the application side,     the liquid refrigerant
is supplied from the heat exchange     means (1) on the heat source side to
the heat exchange means  20 (3) on the application side. The liquid
refrigerant is evapo-     rated in the heat exchange means (3) on the
application side.     The gaseous refrigerant is recovered from the heat
exchange     means (3) on the application side to the heat exchange means
(1) on the heat source side. Thus, the heat-absorbing opera-  25 tion can
be performed through the refrigerant evaporated in
9               the heat exchange means (3) on the application side.
In accordance with the second solution, only the supply     of the liquid
refrigerant from the heat exchange means (1) on     the heat source side to
the heat exchange means (3) on the   5 application side is allowed during
the heating operation of     the heat source means (A), and only the
recovery of the gas-     eous refrigerant from the heat exchange means (3)
on the ap-  



plication side to the heat exchange means (1) on the heat     source side
is allowed during the heat-absorbing operation of  10 the heat source means
(A), thereby performing heat absorption     running on the heat exchange
means (3) on the application     side.  Thus, this heat absorption running
can be performed     with certainty and reliability can be improved.
In the third solution provided by the present invention,  15 the first
solution is adapted such that, in performing the     heat radiation running
on the heat exchange means (3) on the     application side, the refrigerant
control means (G) allows a     gaseous refrigerant to be supplied from the
heat exchange     means (1) on the heat source side to the heat exchange
means  20 (3) on the application side through the gas pipe (6) and pre-
vents a liquid refrigerant from being recovered from the heat     exchange
means (3) on the application side to the heat ex-     change means (1) on
the heat source side through the liquid     pipe (7) during the heating
operation of the heat source  25 means (A), and that the refrigerant
control means (G) allows                                    10
the liquid refrigerant to be recovered from the heat exchange     means (3)
on the application side to the heat exchange means  



(1) on the heat source side through the liquid pipe (7) and     prevents a
gaseous refrigerant from being supplied from the  5 heat exchange means (1)
on the heat source side to the heat     exchange means (3) on the
application side through the gas     pipe (6) during the heat-absorbing
operation of the heat     source means (A).          In the third solution,
during the heat radiation running  10 of the heat exchange means (3) on the
application side, the     gaseous refrigerant is supplied from the heat
exchange means     (1) on the heat source side to the heat exchange means
(3) on     the application side.  The gaseous refrigerant is condensed
in the heat exchange means (3) on the application side. The  15 liquid
refrigerant is recovered from the heat exchange means     (3) on the
application side to the heat exchange means (1) on     the heat source
side. Thus, the heat radiation running can     be performed through the
refrigerant condensed in the heat     exchange means (3) on the application
side.  20      In accordance with the third solution, only the supply
of the gaseous refrigerant from the heat exchange means (1)     on the heat
source side to the heat exchange means (3) on the     application side is
allowed during the heating operation of     the heat source means (A), and
only the recovery of the liq-  25 uid refrigerant from the heat exchange
means (3) on the ap-                                     11      



plication side to the heat exchange means (1) on the heat     source side
is allowed during the heat-absorbing operation of     the heat source means
(A), thereby performing heat radiation     running on the heat exchange
means (3) on the application  5  side.  Thus, this heat radiation running
can be performed     with certainty and reliability can be improved.
In the fourth solution provided by the present inven-     tion, the first
solution is adapted such that the heat ex-     change means (1) on the heat
source side is formed by  10 connecting at least one first heat exchanger
(la) and at     least one second heat exchanger (1b) in parallel to each
other.          And, while the heat source means (A) performs the heat-
ing operation during the heat absorption running of the heat  15  exchange
means (3) on the application side, only the first     heat exchanger (la)
is heated to raise an internal pressure     of the first heat exchanger
(1a) and the pressure is applied     onto the second heat exchanger (1b),
thereby supplying a liq-     uid refrigerant from the second heat exchanger
(1b) to the  20 heat exchange means (3) on the application side through the
liquid pipe (7).          In the fourth solution, the internal pressure of
the     heated first heat exchanger (la) rises and the pressure is
applied onto the second heat exchanger (1b).  As a result,  



25 the liquid refrigerant is supplied from the second heat ex-
12               changer (1b) to the heat exchange means (3) on the
applica-     tion side.  That is to say, the first heat exchanger (la)
generates driving pressure for supplying the liquid refriger-     ant to
the heat exchange means (3) on the application side.  5      In accordance
with the fourth solution, only the first     heat exchanger (la) is heated
to raise the internal pressure     of the first heat exchanger (la) and the
pressure is applied     onto the second heat exchanger (1b), thereby
supplying a liq-     uid refrigerant from the second heat exchanger (1b) to
the  10 heat exchange means (3) on the application side.  Thus, the
first heat exchanger (la) can be made to generate driving     pressure for
supplying the liquid refrigerant. As a result,     a refrigerant supply
operation can be performed with cer-     tainty, while trying to reduce the
heat quantity to be ap-  15 plied to the heat exchanger (la).          In
the fifth solution provided by the present invention,     the first
solution is adapted such that the heat exchange     means (1) on the heat
source side is formed by connecting at     least one first heat exchanger
(la) and at least one second  



20 heat exchanger (1b) in parallel to each other.          And, while the
heat source means (A) performs the heat-     absorbing operation during the
heat radiation running of the     heat exchange means (3) on the
application side, heat is ab-     sorbed only from the first heat exchanger
(la) to lower an  25 internal pressure of the first heat exchanger (la) and
the                                    13               pressure is applied
onto the second heat exchanger (lb),     thereby recovering a liquid
refrigerant from the heat ex-     change means (3) on the application side
to the second heat     exchanger (1b) through the liquid pipe (7).  5
In the fifth solution,  the internal pressure of the     first heat
exchanger (1a), the heat of which has been ab-     sorbed, is lowered and
the pressure is applied onto the sec-     ond heat exchanger (1b). As a
result, the liquid refrigerant     is recovered from the heat exchange
means (3) on the applica-  10 tion side to the second heat exchanger (1b).
That is to say,     the first heat exchanger (la) generates driving
pressure for     recovering the liquid refrigerant from the heat exchange
means (3) on the application side.          In accordance with the fifth
solution, heat is absorbed  



15 only from the first heat exchanger (la) to lower the internal
pressure of the first heat exchanger (la) and the pressure is     applied
onto the second heat exchanger (1b), thereby recover-     ing a liquid
refrigerant from the heat exchange means (3) on     the application side to
the second heat exchanger (lb).  20 Thus, the first heat exchanger (la) can
be made to generate     driving pressure for recovering the liquid
refrigerant. As a     result, a refrigerant recovery operation can be
performed     with certainty, while trying to reduce the heat quantity to
be extracted from the heat exchanger (la).  25      In the sixth solution
provided by the present invention,                                     14
the second or the fourth solution is adapted such that the     refrigerant
control means (G) is constituted by: a first so-     lenoid valve (SV1)
that is provided for the gas pipe (6),     opens during the heat-absorbing
operation of the heat source  5 means (A) and closes during the heating
operation thereof;     and a second solenoid valve (SV2) that is provided
for the     liquid pipe (7), opens during the heating operation of the
heat source means (A) and closes during the heat-absorbing     operation
thereof.  10      Also, in the seventh solution provided by the present 



invention, the third or the fifth solution is adapted such     that the
refrigerant control means (G) is constituted by: a     first solenoid valve
(SV1) that is provided for the gas pipe     (6), opens during the heating
operation of the heat source  15 means (A) and closes during the
heat-absorbing operation     thereof; and a second solenoid valve (SV2)
that is provided     for the liquid pipe (7), opens during the
heat-absorbing op-     eration of the heat source means (A) and closes
during the     heating operation thereof.  20      Also, in the eighth
solution provided by the present in-     vention, the second or the fourth
solution is adapted such     that the refrigerant control means (G) is
constituted by: a     first check valve (CV1) that is provided for the gas
pipe (6)     and allows only the gaseous refrigerant to flow from the heat
25 exchange means (3) on the application side to the heat ex-
15               change means (1) on the heat source side; and a second
check     valve (CV2) that is provided for the liquid pipe (7) and al-
lows only the liquid refrigerant to flow from the heat ex-     change means
(1) on the heat source side to the heat exchange  5 means (3) on the
application side. 



Also, in the ninth solution provided by the present in-     vention, the
third or the fifth solution is adapted such that     the refrigerant
control means (G) is constituted by: a first     check valve (CV3) that is
provided for the gas pipe (6) and  10 allows only the gaseous refrigerant
to flow from the heat ex-     change means (1) on the heat source side to
the heat exchange     means (3) on the application side; and a second check
valve     (CV4) that is provided for the liquid pipe (7) and allows on-
ly the liquid refrigerant to flow from the heat exchange  15 means (3) on
the application side to the heat exchange means     (1) on the heat source
side.          Thus, in accordance with the sixth to the ninth solu-
tions, specific arrangements for the refrigerant control     means (G) can
be obtained, the refrigerant circulation direc-  20 tion can be precisely
set in order to perform the heat ab-     sorption running or the heat
radiation running on the heat     exchange means (3) on the application
side, and reliability     and practicality of the running operation can be
improved.          In the tenth solution provided by the present invention,
25 the first, second, third or fourth solution is adapted such
16           



that reservoir means (20), which is connected in parallel to     the heat
exchange means (1) on the heat source side and re-     covers the liquid
refrigerant in the heat exchange means (1)     on the heat source side, is
further provided.  5      In accordance with the tenth solution, the liquid
re-     frigerant in the heat exchange means (1) on the heat source
side can be reserved in the reservoir means (20). Thus, the     heat
exchange efficiency of the heat exchange means (1) on     the heat source
side can be set at a high value, and the per-  10 formance of the entire
system can be improved.          In the eleventh solution provided by the
present inven-     tion, the heat exchange means on the heat source side is
con-     stituted by a plurality of heat exchangers, thereby enabling
to continuously perform heat radiation running or heat ab-  15 sorption
running on the heat exchange means on the applica-     tion side.
Specifically, the solution includes: at least one first     heat exchange
section (1A) on a heat source side; at least     one second heat exchange
section (1B) on the heat source  20 side; and heat exchange means (3) on an
application side.          And, the solution further includes: a plurality
of gas     pipes (6a, 6b) for connecting upper ends of the respective
heat exchange sections (1A, 1B) on the heat source side to an     upper end
of the heat exchange means (3) on the application  25 side; and a plurality
of liquid pipes (7a, 7b) for connecting
17 



lower ends of the respective heat exchange sections (1A, 1B)     on the
heat source side to a lower end of the heat exchange     means (3) on the
application side.          Moreover, the solution further includes heat
source  5 means (A) for alternately performing a first heat exchange
operation for raising an internal pressure of the first heat     exchange
section (1A) on the heat source side by applying     heat to a refrigerant
in the first heat exchange section (1A)     on the heat source side and for
lowering an internal pressure  10 of the second heat exchange section (1B)
on the heat source     side by extracting heat from a refrigerant in the
second heat     exchange section (1B) on the heat source side, and a second
heat exchange operation for lowering the internal pressure of     the first
heat exchange section (1A) on the heat source side  15 by extracting heat
from the refrigerant in the first heat ex-     change section (1A) on the
heat source side and for raising     the internal pressure of the second
heat exchange section     (1B) on the heat source side by applying heat to
the refrig-     erant in the second heat exchange section (1B) on the heat
20 source side.          In addition, the solution further includes
refrigerant     control means (G) for performing heat absorption running or



heat radiation running on the heat exchange means (3) on the
application side by switching flow conditions of the refrig-  25 erant in
the gas pipes (6a, 6b) and the liquid pipes (7a, 7b)
18               in accordance with the heat exchange operation of the heat
source means (A), thereby supplying the refrigerant from the     first heat
exchange section (1A) on the heat source side to     the heat exchange
means (3) on the application side and re-  5 covering the refrigerant from
the heat exchange means (3) on     the application side to the second heat
exchange section (1B)     on the heat source side during the first heat
exchange opera-     tion of the heat source means (A), and supplying the
refrig-     erant from the second heat exchange section (1B) on the heat
10 source side to the heat exchange means (3) on the application     side
and recovering the refrigerant from the heat exchange     means (3) on the
application side to the first heat exchange     section (1A) on the heat
source side during the second heat     exchange operation of the heat
source means (A).  15      In the eleventh solution, the refrigerant
control means     (G) prevents the refrigerant from flowing while making
the     heat source means (A) alternately perform the first heat ex- 



change operation and the second heat exchange operation. As     a result, a
heat exchange section on the heat source side for  20 supplying the
refrigerant to the heat exchange means (3) on     the application side and
a heat exchange section on the heat     source side for recovering the
refrigerant from the heat ex-     change means (3) on the application side
are alternately     switched.  Consequently, the heat absorption running or
the  25 heat radiation running of the heat exchange means (3) on the
19               application side is performed continuously.          In
accordance with the eleventh solution, since a heat     exchange section on
the heat source side for supplying the     refrigerant to the heat exchange
means (3) on the application  5 side and a heat exchange section on the
heat source side for     recovering the refrigerant from the heat exchange
means (3)     on the application side are alternately switched, the heat
absorption running or the heat radiation running of the heat     exchange
means (3) on the application side can be performed  10 continuously. As a
result, performance and practicality of     the entire system can be
improved.          In addition, since no special transport means for circu-



lating the refrigerant between the heat exchange sections     (1A, 1B) on
the heat source side and the heat exchange means  15 (3) on the application
side is necessary, the power consump-     tion can be reduced, the number
of parts having such factors     as to cause some failure can also be
reduced and the reli-     ability can be ensured for the entire system.
Moreover, the restriction on the positions where the  20 units are disposed
can be alleviated, thereby attaining high     reliability and improving the
universality thereof.          In the twelfth solution provided by the
present inven-     tion, the eleventh solution is adapted such that, in
perform-     ing the heat absorption running on the heat exchange means  25
(3) on the application side, the refrigerant control means
20               (G) switches the flow conditions of the refrigerant in the
gas pipes (6a, 6b) and the liquid pipes (7a, 7b) so as to     supply a
liquid refrigerant from the first heat exchange sec-     tion (1A) on the
heat source side, heated by the heat source  5 means (A), to the heat
exchange means (3) on the application     side through the liquid pipe (7a)
and to recover a gaseous     refrigerant from the heat exchange means (3)
on the applica- 



tion side to the second heat exchange section (1B) on the     heat source
side, heat of which is absorbed by the heat sour-  10 ce means (A), through
the gas pipe (6b) during the first heat     exchange operation of the heat
source means (A), and that the     refrigerant control means (G) switches
the flow conditions of     the refrigerant in the gas pipes (6a, 6b) and
the liquid     pipes (7a, 7b) so as to supply a liquid refrigerant from the
15 second heat exchange section (1B) on the heat source side,     heated by
the heat source means (A), to the heat exchange     means (3) on the
application side through the liquid pipe     (7b) and to recover a gaseous
refrigerant from the heat ex-     change means (3) on the application side
to the first heat  20 exchange section (1A) on the heat source side, heat
of which     is absorbed by the heat source means (A), through the gas
pipe (6a) during the second heat exchange operation of the     heat source
means (A).          In the twelfth solution, an operation of recovering the
25 gaseous refrigerant from the heat exchange means (3) on the
21               application side to the second heat exchange section (1B)
on     the heat source side while supplying the liquid refrigerant 



from the first heat exchange section (1A) on the heat source     side to
the heat exchange means (3) on the application side,  5 and an operation of
recovering the gaseous refrigerant from     the heat exchange means (3) on
the application side to the     first heat exchange section (1A) on the
heat source side     while supplying the liquid refrigerant from the second
heat     exchange section (1B) on the heat source side to the heat ex-  10
change means (3) on the application side are alternately per-     formed.
As a result, the heat absorption running of the heat     exchange means (3)
on the application side is performed con-     tinuously.          Thus, in
accordance with the twelfth solution, since the  15 operations of supplying
the liquid refrigerant from one heat     exchange section (1A, 1B) on the
heat source side to the heat     exchange means (3) on the application side
and simultaneously     recovering the gaseous refrigerant from the heat
exchange     means (3) on the application side to the other heat exchange
20 section (1A, 1B) on the heat source side are alternately per-
formed, the heat absorption running of the heat exchange     means (3) on
the application side can be performed continu-     ously. As a result,
performance and practicality of the sys-     tem itself can be improved.
25      In the thirteenth solution provided by the present in-
22     



vention, the eleventh solution is adapted such that, in per-     forming
the heat radiation running on the heat exchange means     (3) on the
application side, the refrigerant control means     (G) switches the flow
conditions of the refrigerant in the  5 gas pipes (6a, 6b) and the liquid
pipes (7a, 7b), thereby     supplying a gaseous refrigerant from the first
heat exchange     section (1A) on the heat source side, heated by the heat
source means (A), to the heat exchange means (3) on the ap-     plication
side through the gas pipe (6a) and recovering a  10 liquid refrigerant from
the heat exchange means (3) on the     application side to the second heat
exchange section (1B) on     the heat source side, heat of which is
absorbed by the heat     source means (A), through the liquid pipe (7b)
during the     first heat exchange operation of the heat source means (A),
15 and that the refrigerant control means (G) switches the flow
conditions of the refrigerant in the gas pipes (6a, 6b) and     the liquid
pipes (7a, 7b), thereby supplying a gaseous re-     frigerant from the
second heat exchange section (1B) on the     heat source side, heated by
the heat source means (A), to the  20 heat exchange means (3) on the
application side through the     gas pipe (6b) and recovering a liquid
refrigerant from the     heat exchange means (3) on the application side to
the first     heat exchange section (1A) on the heat source side, heat of
which is absorbed by the heat source means (A), through the 



25 liquid pipe (7a) during the second heat exchange operation of
23               the heat source means (A).          In the thirteenth
solution, an operation of recovering     the liquid refrigerant from the
heat exchange means (3) on     the application side to the second heat
exchange section (1B)  5 on the heat source side while supplying the
gaseous refriger-     ant from the first heat exchange section (1A) on the
heat     source side to the heat exchange means (3) on the application
side, and an operation of recovering the liquid refrigerant     from the
heat exchange means (3) on the application side to  10 the first heat
exchange section (1A) on the heat source side     while supplying the
gaseous refrigerant from the second heat     exchange section (1B) on the
heat source side to the heat ex-     change means (3) on the application
side are alternately per-     formed. As a result, the heat radiation
running of the heat  15 exchange means (3) on the application side is
performed con-     tinuously.          Thus, in accordance with the
thirteenth solution, since     the operations of supplying the gaseous
refrigerant from one     heat exchange section (1A, 1B) on the heat source
side to the 



20 heat exchange means (3) on the application side and simulta-     neously
recovering the liquid refrigerant from the heat ex-     change section (3)
on the application side to the other heat     exchange section (1A, 1B) on
the heat source side are alter-     nately performed, the heat radiation
running of the heat ex-  25 change means (3) on the application side can be
performed                                    24               continuously.
As a result, performance and practicality of     the system itself can be
improved.          In the fourteenth solution provided by the present in-
vention, the eleventh or the twelfth solution is adapted such  5 that each
of the heat exchange sections (1A, 1B) on the heat     source side is
constituted by connecting at least one first     heat exchanger (la) and at
least one second heat exchanger     (1b) in parallel to each other.
And, in the heat exchange section (1A, 1B) on the heat  10 source side that
receives heat from the heat source means (A)     during the heat absorption
running of the heat exchange means     (3) on the application side, only
the first heat exchanger     (la) is heated to raise an internal pressure
of the first     heat exchanger (1a) and the pressure is applied onto the
sec- 



15 ond heat exchanger (1b), thereby supplying a liquid refriger-     ant
from the second heat exchanger (1b) to the heat exchange     means (3) on
the application side through the liquid pipe     (7).          In the
fourteenth solution, the internal pressure of the  20 first heat exchanger
(1a) of the heat exchange section (1A,     1B) on the heat source side that
receives heat from the heat     source means (A) rises and the pressure is
applied onto the     second heat exchanger (1b). As a result, the liquid
refrig-     erant is supplied from the second heat exchanger (1b) to the
25 heat exchange means (3) on the application side. That is to
25               say, the first heat exchanger (la) generates driving
pressure     for supplying the liquid refrigerant to the heat exchange
means (3) on the application side.          In accordance with the
fourteenth solution, only the  5 first heat exchanger (la) is heated to
raise the internal     pressure of the first heat exchanger (1a) and the
pressure is     applied onto the second heat exchanger (lb), thereby
supply-     ing a liquid refrigerant from the second heat exchanger (1b)
to the heat exchange means (3) on the application side. 



10 Thus, the first heat exchanger (la) can be made to generate     driving
pressure for supplying the liquid refrigerant. As a     result, a
refrigerant supply operation can be performed with     certainty while
trying to reduce the heat quantity to be ap-     plied to the heat
exchanger (la).  15      In the fifteenth solution provided by the present
inven-     tion, the eleventh or the thirteenth solution is adapted such
that each of the heat exchange sections (1A, 1B) on the heat     source
side is constituted by connecting at least one first     heat exchanger
(1a) and at least one second heat exchanger  20 (1b) in parallel to each
other.          And, in the heat exchange section (1A, 1B) on the heat
source side, from which heat is extracted by the heat source     means (A)
during the heat radiation running of the heat ex-     change means (3) on
the application side, only the first heat  25 exchanger (la) is cooled to
lower an internal pressure of the                                     26
heat exchanger (1a) and the pressure is applied onto the sec-     ond heat
exchanger (1b), thereby recovering a liquid refrig-     erant from the heat
exchange means (3) on the application     side to the heat exchanger (1b)
through the liquid pipe (7). 



5      In the fifteenth solution, the internal pressure of the     first
heat exchanger (la) of the heat exchange section (1A,     1B) on the heat
source side, from which heat is extracted by     the heat source means (A),
is lowered and the pressure is ap-     plied onto the second heat exchanger
(1b). As a result, the  10  liquid refrigerant is recovered from the heat
exchange means     (3) on the application side to the second heat exchanger
(1b). That is to say, the first heat exchanger (la) gener-     ates driving
pressure for recovering the liquid refrigerant     from the heat exchange
means (3) on the application side.  15      In accordance with the
fifteenth solution, heat is ab-     sorbed only from the first heat
exchanger (la) to lower the     internal pressure of the first heat
exchanger (la) and the     pressure is applied onto the second heat
exchanger (lb),     thereby recovering a liquid refrigerant from the heat
ex-  20 change means (3) on the application side to the second heat
exchanger (1b).  Thus, the first heat exchanger (la) can be     made to
generate driving pressure for recovering the liquid     refrigerant.  As a
result, a refrigerant recovery operation     can be performed with
certainty while trying to reduce the  25 heat quantity to be extracted from
the heat exchanger (la).                                    27         



BRIEF DESCRIPTION OF THE DRAWINGS          Figure 1 is a diagram showing a
general arrangement of     refrigerant circuitry in the first and the
second embodi-     ments.  5      Figure 2 is a diagram showing a secondary
refrigerant     circuit in the third embodiment.          Figure 3 is a
diagram corresponding to Figure 2 in the     fourth embodiment.
Figure 4 is a diagram corresponding to Figure 2 in the  10 fifth
embodiment.          Figure 5 is a diagram corresponding to Figure 2 in the
sixth embodiment.          Figure 6 is a diagram showing a part of a
secondary re-     frigerant circuit in the seventh embodiment.  15
Figure 7 is a diagram showing the entire secondary re-     frigerant
circuit in the seventh embodiment.          Figure 8 is a diagram
corresponding to Figure 6 in the     eighth embodiment.          Figure 9
is a diagram corresponding to Figure 7 in the  20 eighth embodiment.
Figure 10 is a diagram corresponding to Figure 6 in the     ninth
embodiment.          Figure 11 is a diagram corresponding to Figure 6 in a
variant of the ninth embodiment.  25      Figure 12 is a diagram
corresponding to Figure 7 in the   



28               tenth embodiment.          Figure 13 is a diagram
corresponding to Figure 1 in the     eleventh embodiment.          Figure
14 is a diagram showing a first cooling running  5 condition in the
eleventh embodiment.          Figure 15 is a diagram showing a second
cooling running     condition in the eleventh embodiment.          Figure
16 is a diagram showing a first heating running     condition in the
eleventh embodiment.  10      Figure 17 is a diagram showing a second
heating running     condition in the eleventh embodiment.          Figure
18 is a diagram corresponding to Figure 7 in the     twelfth embodiment.
Figure 19 is a diagram corresponding to Figure 1 and  15 showing a cooling
running condition in the thirteenth embodi-     ment.          Figure 20 is
a diagram corresponding to Figure 1 and     showing a heating running
condition in the thirteenth embodi-     ment.  20      Figure 21 is a
diagram showing a cooling running condi-     tion in the fourteenth
embodiment. 



Figure 22 is a diagram showing a heating running condi-     tion in the
fourteenth embodiment.                                         29
BEST MODE FOR CARRYING OUT THE INVENTION           Hereinafter, embodiments
of the present invention will      be described with reference to the
drawings. In each of the      embodiments, two-system refrigerant circuitry
including a   5 primary refrigerant circuit and a secondary refrigerant
cir-     cuit is provided, a refrigerant is circulated in the secon-
dary refrigerant circuit by utilizing heat quantity applied     from the
primary refrigerant circuit to the secondary refrig-     erant circuit.
And, in each of the embodiments, the present  10 invention is applied to
refrigerant circuitry for an air con-     ditioning system for conditioning
the indoor air by circulat-     ing the refrigerant.       (First
Embodiment)  15      First, the first embodiment will be described with
ref-     erence to Figure 1. 



This embodiment is applied to an air conditioning system     exclusively
used for cooling. Figure 1 shows the entire re-     frigerant circuitry as
a heat transport system of this em-  20  bodiment.  As shown in Figure 1,
this refrigerant circuitry     is constructed such that a refrigerant in a
primary refriger-     ant circuit (A) functioning as heat source means
exchanges     heat with a refrigerant in a secondary refrigerant circuit
(B) .  25      First, the secondary refrigerant circuit (B) for cooling
30               the indoor air by exchanging heat with the indoor air will
be     described.          The secondary refrigerant circuit (B) is
constructed     such that an indoor heat exchanger (3) disposed in a room
to  5 be air-conditioned as heat exchange means on the application     side
and a heat exchanger (1) on the secondary heat source     side functioning
as heat exchange means on the heat source     side for exchanging heat with
the primary refrigerant circuit     (A) are connected through a gas pipe
(6) and a liquid pipe  10  (7), and is formed as a closed circuit in which
a refrigerant     circulates. The gas pipe (6) is connected to the upper
parts 



of the indoor heat exchanger (3) and the heat exchanger (1)     on the
secondary heat source side, and the liquid pipe (7) is     connected to the
lower parts of the indoor heat exchanger (3)  15 and the heat exchanger (1)
on the secondary heat source side.          A first solenoid valve (SV1)
and a second solenoid valve     (SV2) are provided for the gas pipe (6) and
the liquid pipe     (7), respectively.   An indoor electrically motorized
expan-     sion valve (EV1) is provided for the liquid pipe (7) between  20
the indoor heat exchanger (3) and the second solenoid valve     (SV2).
Refrigerant control means (G) is constituted by the     respective solenoid
valves (SV1, SV2).          Next, the primary refrigerant circuit (A)
functioning as     heat source means for applying heat quantity to the
secondary  25 refrigerant circuit (B) will be described.
31                    The primary refrigerant circuit (A) is constructed by
connecting a compressor (11), a four-position selector valve     (22), an
outdoor heat exchanger (14) and a heat exchanger     (12) on the primary
heat source side to each other through a  5 refrigerant pipe (16).  The
primary refrigerant circuit (A)     is switched in accordance with the
switching operation of the 



four-position selector valve (22) between a state where the     outdoor
heat exchanger (14) is connected to the outlet side     of the compressor
(11) and the heat exchanger (12) on the  10 primary heat source side is
connected to the inlet side of     the compressor (11) (i.e., the state
indicated by solid lines     in Figure 1) and a state where the outdoor
heat exchanger     (14) is connected to the inlet side of the compressor
(11)     and the heat exchanger (12) on the primary heat source side  15 is
connected to the outlet side of the compressor (11) (i.e.,     the state
indicated by broken lines in Figure 1). A first     and a second outdoor
electrically motorized expansion valve     (EV2, EV3) are provided between
the outdoor heat exchanger     (14) and the heat exchanger (12) on the
primary heat source  20 side.          The opening/closing states of the
respective solenoid     valves (SV1, SV2), the electrically motorized
expansion     valves (EV1, EV2, EV3) and the four-position selector valve
(22) are controlled by a controller (C).  25      Next, the cooling running
operations of the primary re-                                    32
frigerant circuit (A) and the secondary refrigerant circuit 



(B) will be described.          When the cooling running is started, the
four-position     selector valve (22) is first switched to the direction
indi-  5 cated by the solid lines, the first outdoor electrically mo-
torized expansion valve (EV2) is fully opened and the opening     degree of
the second outdoor electrically motorized expansion     valve (EV3) is
adjusted at a predetermined degree in the pri-     mary refrigerant circuit
(A). On the other hand, in the sec-  10 ondary refrigerant circuit  (B),
the first solenoid valve     (SV1) is opened and the second solenoid valve
(SV2) is     closed.          In such a state, the compressor (11) is
driven.  Then,     in the primary refrigerant circuit (A) as indicated by
the  15 solid-line arrows in Figure 1, a high-temperature, high-
pressure gaseous refrigerant discharged from the compressor     (11)
exchanges heat with the outdoor air in the outdoor heat     exchanger (14)
and is condensed. The pressure of the refrig-     erant is reduced in the
second electrically motorized expan-  20 sion valve (EV3). The refrigerant
exchanges heat in the heat     exchanger (12) on the primary heat source
side with the heat     exchanger (1) on the secondary heat source side. And
the re-     frigerant extracts heat from the refrigerant in the heat ex-
changer (1) on the secondary heat source side and is  25  evaporated to
return to the compressor (11).  This circula-
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tion operation is repeated.          On the other hand, in the secondary
refrigerant circuit      (B), the refrigerant in the heat exchanger (1) on
the secon-      dary heat source side, the heat of which has been extracted
5 because of the heat exchange with the heat exchanger (12) on     the
primary heat source side, is condensed. As a result, the     internal
pressure of the heat exchanger (1) on the secondary     heat source side
falls.  Owing to a difference in pressure     between the heat exchanger
(1) on the secondary heat source  10 side and the indoor heat exchanger
(3), the gaseous refriger-     ant in the indoor heat exchanger (3) is
recovered into the     heat exchanger (1) on the secondary heat source side
through     the gas pipe (6). The gaseous refrigerant recovered into the
heat exchanger (1) on the secondary heat source side is  15 cooled by the
refrigerant flowing through the heat exchanger     (12) on the primary heat
source side so as to be a liquid re-     frigerant, which is reserved in
the heat exchanger (1) on the     secondary heat source side.
After this operation has been performed, a switching op-  20 eration is
performed in each of the refrigerant circuits (A,     B). The four-position
selector valve (22) is switched to the     direction indicated by the
broken lines, the second outdoor     electrically motorized expansion valve
(EV3) is fully opened 



and the opening degree of the first outdoor electrically mo-  25 torized
expansion valve (EV2) is adjusted at a predetermined
34               degree. On the other hand, the first solenoid valve (SV1)
is     closed and the second solenoid valve (SV2) is opened.          As a
result, in the primary refrigerant circuit (A) as     indicated by the
broken-line arrows in Figure 1, the high-  5 temperature, high-pressure
gaseous refrigerant discharged     from the compressor (11) exchanges heat
in the heat exchanger     (12) on the primary heat source side with the
heat exchanger     (1) on the secondary heat source side and is condensed
while     applying heat to the refrigerant in the heat exchanger (1) on  10
the secondary heat source side. Thereafter, the pressure of     the
refrigerant is reduced in the first outdoor electrically     motorized
expansion valve (EV2).  The refrigerant exchanges     heat with the outdoor
air in the outdoor heat exchanger (14)     and is evaporated to return to
the compressor (11).   This  15 circulation operation is repeated.
On the other hand, in the secondary refrigerant circuit     (B), a part of
the refrigerant in the heat exchanger (1) on     the secondary heat source
side, to which heat has been ap- 



plied because of the heat exchange with the heat exchanger  20  (12) on the
primary heat source side, is evaporated.  As a     result, the internal
pressure of the heat exchanger (1) on     the secondary heat source side
rises. Owing to a difference     in pressures between the heat exchanger
(1) on the secondary     heat source side and the indoor heat exchanger
(3), the liq-  25 uid refrigerant in the heat exchanger (1) on the
secondary                                    35               heat source
side is pushed from the lower part of the heat     exchanger (1) on the
secondary heat source side into the in-     door heat exchanger (3) through
the liquid pipe (7).   The     pressure of the liquid refrigerant pushed
into the indoor  5 heat exchanger (3) is reduced in the indoor electrically
mo-     torized expansion valve (EV1).  Thereafter, the liquid re-
frigerant exchanges heat with the indoor air in the indoor     heat
exchanger (3) and is evaporated, thereby cooling the in-     door air.  10
The switching operations are alternately performed in     the respective
refrigerant circuits (A, B) in the above-     described manner. The
refrigerant circulates in the refrig-     erant circuit (B), thereby
cooling the indoor air. 



Thus, in this embodiment, heat can be transported in the  15 secondary
refrigerant circuit (B) without providing any driv-     ing source such as
a pump for the secondary refrigerant cir-     cuit (B). This makes it
possible to reduce the power     consumption and the number of parts having
such factors as to     cause some failure, thereby ensuring reliability for
the en-  20 tire system.          In addition, since the restriction on the
positions at     which units are disposed can be alleviated, high
reliability     and universality can be attained.          Moreover, since
the heat absorption and radiation opera-  25 tions are performed stably in
the secondary refrigerant cir-                                    36
cuit (B), a refrigerant can be circulated satisfactorily even     when the
secondary refrigerant circuit (B) is formed in a     large size. As a
result, the system can be enlarged.     5 (Second Embodiment)
Hereinafter, the second embodiment of the present inven-     tion will be
described.          The circuitry of this embodiment has the same
configura- 



tion as that of the first embodiment described above, and im-  10 plements
an air conditioning system exclusively used for     heating.
Hereinafter, the heating running operation of this em-     bodiment will be
described with reference to Figure 1.          When the heating running is
started, the four-position  15 selector valve (22) is first switched to the
direction indi-     cated by the solid lines, the first outdoor
electrically mo-     torized expansion valve (EV2) is fully opened and the
opening     degree of the second outdoor electrically motorized expansion
valve (EV3) is adjusted at a predetermined degree in the pri-  20 mary
refrigerant circuit (A). On the other hand, in the sec-     ondary
refrigerant circuit (B), the first solenoid valve     (SV1) is closed and
the second solenoid valve (SV2) is     opened.          Then, in the
primary refrigerant circuit (A) as indicat-  25 ed by the solid-line arrows
in Figure 1, the high-                                    37
temperature, high-pressure gaseous refrigerant discharged      from the
compressor (11) is condensed in the outdoor heat ex-      changer (14).
Thereafter, the pressure of the refrigerant is 



reduced in the second electrically motorized expansion valve   5 (EV3). The
refrigerant exchanges heat in the heat exchanger      (12) on the primary
heat source side with the heat exchanger      (1) on the secondary heat
source side and is evaporated to      return to the compressor (11). This
circulation operation is      repeated.  10      On the other hand, in the
secondary refrigerant circuit     (B), the refrigerant in the heat
exchanger (1) on the secon-     dary heat source side, the heat of which
has been extracted     because of the heat exchange with the heat exchanger
(12) on     the primary heat source side, is condensed as indicated by  15
the one-dot-chain arrows. As a result, the internal pressure     of the
heat exchanger (1) on the secondary heat source side     falls. Owing to a
difference in pressures between the heat     exchanger (1) on the secondary
heat source side and the in-     door heat exchanger (3), the liquid
refrigerant in the indoor  20 heat exchanger (3) is recovered into the heat
exchanger (1)     on the secondary heat source side through the liquid pipe
(7).          After this operation has been performed, switching op-
erations are performed in the respective refrigerant circuits  25 (A, B).
The four-position selector valve (22) is switched to
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the direction indicated by the broken lines, the second out-     door
electrically motorized expansion valve (EV3) is fully     opened and the
opening degree of the first outdoor electri-     cally motorized expansion
valve (EV2) is adjusted at a prede-  5 termined degree. On the other hand,
the first solenoid valve     (SV1) is opened and the second solenoid valve
(SV2) is     closed.          Then, in the primary refrigerant circuit (A)
as indicat-     ed by the broken-line arrows, the high-temperature, high-
10 pressure gaseous refrigerant discharged from the compressor     (11) is
condensed in the heat exchanger (12) on the primary     heat source side.
Thereafter, the pressure of the refriger-     ant is reduced in the first
electrically motorized expansion     valve (EV2).  The refrigerant is
evaporated in the outdoor  15 heat exchanger (14) and then return to the
compressor (11).     This circulation operation is repeated.          On
the other hand, in the secondary refrigerant circuit     (B) as indicated
by the two-dot-chain arrows, the refrigerant     in the heat exchanger (1)
on the secondary heat source side,  20 to which heat has been applied
because of the heat exchange     with the heat exchanger (12) on the
primary heat source side,     is evaporated.  As a result, the internal
pressure of the     heat exchanger (1) on the secondary heat source side
rises.     Owing to a difference in pressures between the heat exchanger
25 (1) on the secondary heat source side and the indoor heat ex- 



39               changer (3), the gaseous refrigerant in the heat exchanger
(1) on the secondary heat source side is supplied from the     upper part
of the heat exchanger (1) on the secondary heat     source side to the
indoor heat exchanger (3) through the gas  5 pipe (6).  Thereafter, the
gaseous refrigerant supplied to     the indoor heat exchanger (3) exchanges
heat with the indoor     air in the indoor heat exchanger (3) and is
condensed, there-     by heating the indoor air.          The switching
operations are alternately performed in  10 the respective refrigerant
circuits (A, B) in the above-     described manner, whereby the refrigerant
circulates in the     secondary refrigerant circuit (B) and the indoor air
is     heated.  That is to say, even during this heating running,     heat
can be transported in the secondary refrigerant circuit  15  (B) without
providing any driving source such as a pump for     the secondary
refrigerant circuit (B).       (Variants of Secondary Refrigerant Circuit)
In the following third to twelfth embodiments, variants  20 of the
secondary refrigerant circuit (B), which can be com- 



bined with the primary refrigerant circuit (A) described     above, will be
described.       (Third Embodiment)  25      The secondary refrigerant
circuit (B) of this embodiment                                    40
includes check valves (CV1, CV2) instead of the solenoid     valves (SV1,
SV2) of the first embodiment described above,     and constitutes a
secondary refrigerant circuit (B) for an     air conditioning system
exclusively used for cooling.  5      The secondary refrigerant circuit (B)
will be described.     As shown in Figure 2, a check valve (CV1) allowing
only a gas-     eous refrigerant to flow from the indoor heat exchanger (3)
to     the heat exchanger (1) on the secondary heat source side is
provided for the gas pipe (6) and a check valve (CV2) allowing  10 only a
liquid refrigerant to flow from the heat exchanger (1)     on the secondary
heat source side to the indoor heat exchanger     (3) is provided for the
liquid pipe (7).          During the cooling running of this embodiment,
the opera-     tions of switching the four-position selector valve (22) and
15 the electrically motorized expansion valves (EV2, EV3) are 



performed in the primary refrigerant circuit (A) in the same     way as in
the first embodiment described above. The refriger-     ant circulates in
the secondary refrigerant circuit (B) owing     to a pressure difference,
which is caused between the heat ex-  20 changer (1) on the secondary heat
source side and the indoor     heat exchanger (3) in accordance with them
(see the solid-line     and broken-line arrows shown in Figure 2).
Also, in this embodiment, no solenoid valves are provided     for the
secondary refrigerant circuit (B).  That is to say,  25 only by performing
the operations of switching the four-
41               position selector valve (22) and the electrically
motorized     expansion valves (EV2, EV3) in the primary refrigerant
circuit     (A), the refrigerant in the secondary refrigerant circuit (B)
is circulated.       (Fourth Embodiment)          The secondary refrigerant
circuit (B) of this embodiment     includes check valves instead of the
solenoid valves (SV1,     SV2) of the second embodiment described above,
and consti-  10 tutes a secondary refrigerant circuit (B) for an air condi-



tioning system exclusively used for heating.          The secondary
refrigerant circuit (B) will be described.     As shown in Figure 3, a
check valve (CV3) allowing only a gas-     eous refrigerant to flow from
the heat exchanger (1) on the  15 secondary heat source side to the indoor
heat exchanger (3) is     provided for the gas pipe (6) and a check valve
(CV4) allowing     only a liquid refrigerant to flow from the indoor heat
ex-     changer (3) to the heat exchanger (1) on the secondary heat
source side is provided for the liquid pipe (7).  20      During the
heating running of this embodiment, the opera-     tions of switching the
four-position selector valve (22) and     the electrically motorized
expansion valves (EV2, EV3) are     performed in the primary refrigerant
circuit (A) in the same     way as in the second embodiment described
above. The refrig-  25 erant circulates in the secondary refrigerant
circuit (B) ow-                                     42               ing to
a pressure difference, which is caused between the heat     exchanger (1)
on the secondary heat source side and the indoor     heat exchanger (3) in
accordance with them (see the one-dot-     chain and two-dot-chain arrows
shown in Figure 2).  5      Also, in this embodiment, no solenoid valves
are provided 



for the secondary refrigerant circuit (B).  That is to say,     only by
performing the operations of switching the four-     position selector
valve (22) and the electrically motorized     expansion valves (EV2, EV3)
in the primary refrigerant circuit  10 (A), the refrigerant in the
secondary refrigerant circuit (B)     is circulated.       (Fifth
Embodiment)          The secondary refrigerant circuit (B) of this
embodiment  15 provides check valves for the respective pipes (6, 7), and
constitutes the heat exchanger (1) on the secondary heat     source side by
a pair of heat exchangers (la, lb). And, this     embodiment constitutes a
secondary refrigerant circuit (B)     for an air conditioning system
exclusively used for cooling.  20      The secondary refrigerant circuit
(B) will be described.     As shown in Figure 4, a check valve (CV1)
allowing only a gas-     eous refrigerant to flow from the indoor heat
exchanger (3) to     the heat exchanger (1) on the secondary heat source
side is     provided for the gas pipe (6) and a check valve (CV2) allowing
25 only a liquid refrigerant to flow from the heat exchanger (1)
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on the secondary heat source side to the indoor heat exchanger     (3) is
provided for the liquid pipe (7) in the same way as in     the third
embodiment described above.          The heat exchanger (1) on the
secondary heat source side  5 is constituted by a first and a second heat
exchanger (la, lb)     on the secondary heat source side, which are
connected in par-     allel to each other. The respective heat exchangers
(la, 1b)     exchange heat with the heat exchanger (12) on the primary heat
source side.  10     On the other hand, the heat exchanger (12) on the
primary     heat source side is also constituted by a pair of heat ex-
changers (12a, 12b) so as to correspond to the respective heat
exchangers (1a, 1b) on the secondary heat source side.   The     respective
heat exchangers (12a, 12b) individually exchange  15 heat with the heat
exchangers (la, lb) on the secondary heat     source side, respectively.
It is noted that the first heat     exchanger (la) on the secondary heat
source side is formed in     a smaller size than that of the second heat
exchanger (1b) on     the secondary heat source side.  20      The
refrigerant circulation operation in the secondary     refrigerant circuit
(B) during the cooling running is as fol-     lows.          The
refrigerant in each of the heat exchangers (1a, 1b)     on the secondary
heat source side, the heat of which has been  25 exchanged with the
refrigerant evaporated in the correspond-
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ing one of the heat exchangers (12a, 12b) on the primary heat      source
side and extracted therefrom, is condensed. As a re-      sult, the
internal pressures of the heat exchangers (la, 1b)      on the secondary
heat source side fall. As a result, as in-  5 dicated by the solid-line
arrows in Figure 4, the gaseous re-     frigerant in the indoor heat
exchanger (3) is recovered into     each of the heat exchangers (la, 1b) on
the secondary heat     source side through the gas pipe (6) and is cooled
so as to     be reserved as a liquid refrigerant.  10      Thereafter, when
switching is performed in the primary     refrigerant circuit (A), heat is
exchanged only between one     heat exchanger (12a) on the primary heat
source side and the     first heat exchanger (1a) on the secondary heat
source side.     The refrigerant in the first heat exchanger (la) on the
sec-  15 ondary heat source side, to which heat has been applied from
the heat exchanger (12a) on the primary heat source side, is
evaporated.   As  a result,  the internal pressure thereof     rises.  The
pressure is applied onto the second heat ex-     changer (1b) on the
secondary heat source side. As a result,  20 as indicated by the
broken-line arrows in Figure 4, the liq-     uid refrigerant reserved in
the second heat exchanger (1b) on     the secondary heat source side is
supplied to the indoor heat 



exchanger (3) through the liquid pipe (7).  The pressure of     the liquid
refrigerant supplied to the indoor heat exchanger  25 (3) is reduced in the
indoor electrically motorized expansion
45               valve (EV1).   Thereafter, the liquid refrigerant
exchanges     heat with the indoor air in the indoor heat exchanger (3) and
is evaporated, thereby cooling the indoor air.          The above-described
operation is performed alternately  5  and repeatedly.  As a result, the
refrigerant is circulated     in the secondary refrigerant circuit (B),
thereby cooling the     indoor air. Thus, in this embodiment, the heat
exchanger (1)     on the secondary heat source side is constituted by a
pair of     heat exchangers (la, lb). One of them is used for reserving  10
the liquid refrigerant to be supplied to the indoor heat ex-     changer
(3) and the other is used for generating a pressure as     driving force
for supplying the liquid refrigerant.       (Sixth Embodiment)  15      The
secondary refrigerant circuit (B) of this embodiment     provides check
valves for the respective pipes (6, 7), and     constitutes the heat
exchanger (1) on the secondary heat 



source side by a pair of heat exchangers (1a, 1b). And, this     embodiment
constitutes a secondary refrigerant circuit (B)  20 for an air conditioning
system exclusively used for cooling.          The secondary refrigerant
circuit (B) will be described.     As shown in Figure 5, a check valve
(CV3) allowing only a gas-     eous refrigerant to flow from the heat
exchanger (1) on the     secondary heat source side to the indoor heat
exchanger (3) is  25 provided for the gas pipe (6) and a check valve (CV4)
allowing                                     46               only a liquid
refrigerant to flow from the indoor heat ex-     changer (3) to the heat
exchanger (1) on the secondary heat     source side is provided for the
liquid pipe (7) in the same     way as in the fourth embodiment described
above. The heat ex-  5 changer (1) on the secondary heat source side is the
same as     that of the above-described system exclusively used for cool-
ing.          The refrigerant circulation operation in the secondary
refrigerant circuit (B) during the heating running is as fol-  10 lows.
First, heat is exchanged only between one heat exchanger     (la) on the
primary heat source side and the first heat ex- 



changer (la) on the secondary heat source side. The refrig-     erant in
the first heat exchanger (la) on the secondary heat  15 source side, the
heat of which has been exchanged with the     refrigerant evaporated in the
heat exchanger (12a) on the     primary heat source side and extracted
therefrom, is con-     densed. As a result, the internal pressure of the
first heat     exchanger (la) on the secondary heat source side falls, and
20 the internal pressure of the second heat exchanger (1b) on     the
secondary heat source side also falls correspondingly.     Accordingly, as
indicated by the one-dot-chain arrows shown     in Figure 5, the liquid
refrigerant in the indoor heat ex-     changer (3) is recovered into the
heat exchanger (1b) on the  25 secondary heat source side through the
liquid pipe (7).                                    47
Thereafter, when switching is performed in the primary     refrigerant
circuit (A), heat is exchanged between the heat     exchangers (12a, 12b)
on the primary heat source side and     corresponding heat exchangers (1a,
1b) on the secondary heat  5 source side. The refrigerant in each of the
heat exchangers     (1a, 1b) on the secondary heat source side, to which
heat has     been applied from the corresponding heat exchanger (12a, 12b) 



on the primary heat source side, is evaporated. As a result,     the
internal pressure thereof rises.  As a result, as indi-  10 cated by the
two-dot-chain arrows in Figure 5, the liquid re-     frigerant reserved in
the heat exchangers (1a, 1b) on the     secondary heat source side is
evaporated and supplied to the     indoor heat exchanger (3) through the
gas pipe (6). The gas-     eous refrigerant supplied to the indoor heat
exchanger (3)  15 exchanges heat with the indoor air in the indoor heat ex-
changer (3) and is condensed, thereby heating the indoor air.     The room
is heated in this manner.       (Seventh Embodiment)  20      The secondary
refrigerant circuit (B) of this embodiment     is provided with a plurality
of (two, in this embodiment) the     heat exchangers (1) on the secondary
heat source side, each     of which includes a pair of heat exchangers (1a,
1b) as de-     scribed in the fifth embodiment, thereby constituting a sec-
25 ondary refrigerant circuit (B) for an air conditioning system
48               exclusively used for cooling.          The secondary
refrigerant circuit (B) will be described. 



As shown in Figure 6, the gas pipe (6) is branched into     two branch
pipes (6a, 6b) and the liquid pipe (7) is also  5 branched into two branch
pipes (7a, 7b). Check valves (CV1,     CV1) allowing only the gaseous
refrigerant to flow from the     indoor heat exchanger (3) to the
respective heat exchangers     (1A, 1B) on the secondary heat source side
are provided for     the respective branch pipes (6a, 6b) of the gas pipe
(6).  10 Check valves (CV2, CV2) allowing only the liquid refrigerant
to flow from the respective heat exchangers (1A, 1B) on the     secondary
heat source side to the indoor heat exchanger (3)     are provided for the
respective branch pipes (7a, 7b) of the     liquid pipe (7).  15      Each
of the heat exchangers (1A, 1B) on the secondary     heat source side is
constituted by a first and a second pri-     mary heat exchanger (la, lb),
which are connected in parallel     to each other.  The respective heat
exchangers (1a, 1b) ex-     change heat with the heat exchanger on the
primary heat source  20 side (not shown, see Figure 4).          Next, the
refrigerant circulation operation in the secon-     dary refrigerant
circuit (B) during the cooling running will     be described.
Switching is performed in the primary refrigerant cir-  25 cuit (A) such
that while condensation of a refrigerant (heat
49     



radiation operation) is being performed in one heat exchanger     (1A) on
the secondary heat source side, evaporation of a re-     frigerant (heat
absorption operation) is performed in the     other heat exchanger (1B) on
the secondary heat source side.  5 The heat-radiation state and the
heat-absorption state are     alternately and repeatedly established for
both the heat ex-     changers (1A, 1B) on the secondary heat source side,
whereby     the refrigerant circulation operation is performed continu-
ously.  10      Specifically, while the heat exchanger (1A) on the sec-
ondary heat source side, located on the left-hand side in     Figure 6, is
in the heat-radiation state and is recovering     the gaseous refrigerant
from the indoor heat exchanger (3)     (see the solid-line arrows in Figure
6), the first heat ex-  15 changer (la) on the secondary heat source side
of the heat     exchanger (1B) on the secondary heat source side, located
on     the right-hand side, is in the heat-absorption state. As a
result, owing to the rise in internal pressure resulting from     the
evaporation of the refrigerant, the internal pressure is  20 applied onto
the second heat exchanger (1b) on the secondary     heat source side. The
second heat exchanger (1b) on the sec-     ondary heat source side supplies
the liquid refrigerant to     the indoor heat exchanger (3)(see the
broken-line arrows in     Figure 6). 



25      Thereafter,  the  heat-radiation  state  and  the  heat-
50               absorption state are alternately and repeatedly
established     for both the heat exchangers (1A, 1B) on the secondary heat
source side, whereby the indoor air is cooled continuously and     the air
conditioning performance can be improved.  5      Figure 7 shows circuitry
in which such a secondary re-     frigerant circuit (B) is applied to a
so-called multi-machine     provided with a plurality of indoor heat
exchangers (3). In     Figure 7, (F') denotes an indoor fan.          In
the seventh embodiment, each of the heat exchangers  10 (1A, 1B) on the
secondary heat source side is constituted by     two (first and second)
primary heat exchangers (1a, 1b). Al-     ternatively, the heat exchanger
(1A, 1B) may be constituted by     a single heat exchanger.    15 (Eighth
Embodiment)          The secondary refrigerant circuit (B) of this
embodiment     is provided with a plurality of (two, in this embodiment)
the     heat exchangers (1) on the secondary heat source side, each     of
which includes a pair of heat exchangers (1a, 1b), in the 



20 same way as in the seventh embodiment described above, there-     by
constituting a secondary refrigerant circuit (B) for an     air
conditioning system exclusively used for heating. It is     noted that only
the difference from the circuitry of the sev-     enth embodiment will be
described hereinafter.  25      As shown in Figure 8, check valves (CV3,
CV3) allowing                                     51               only the
gaseous refrigerant to flow from the respective heat     exchangers (1A,
1B) on the secondary heat source side to the     indoor heat exchanger (3)
are provided for the respective     branch pipes (6a,  6b) of the gas pipe
(6).   Check valves  5 (CV4, CV4) allowing only the liquid refrigerant to
flow from     the indoor heat exchanger (3) to the respective heat exchang-
ers (1A, 1B) on the secondary heat source side are provided     for the
respective branch pipes (7a, 7b) of the liquid pipe     (7).  10      Next,
the refrigerant circulation operation in the secon-     dary refrigerant
circuit (B) during the heating running will     be described.          In
the same way as in the seventh embodiment described     above, switching is
performed in the primary refrigerant cir- 



15 cuit (A) such that while heat radiation running is being per-     formed
in one heat exchanger (1A) on the secondary heat     source side, heat
absorption running is performed in the oth-     er heat exchanger (1B) on
the secondary heat source side. As     a result, the heat-radiation state
and the heat-absorption  20 state are alternately and repeatedly
established for both the     heat exchangers (1A, 1B) on the secondary heat
source side,     whereby the refrigerant circulation operation is performed
continuously.          Specifically, for example, the first heat exchanger
(la)  25 on the secondary heat source side of the heat exchanger (1A)
52               on the secondary heat source side, located on the
left-hand     side in Figure 8, falls into the heat-radiation state and the
low pressure is applied onto the second heat exchanger (1b)     on the
secondary heat source side, thereby recovering the  5 liquid refrigerant
from the indoor heat exchanger (3) (see     the one-dot-chain arrows in
Figure 6). In the meantime, the     heat exchanger (1B) on the secondary
heat source side, locat-     ed on the right-hand side, falls into the
heat-absorption     state, thereby supplying the gaseous refrigerant to the
in- 



10 door heat exchanger (3) (see the two-dot-chain arrows in Fig-     ure
6).          Thereafter, the heat-radiation state and the heat-
absorption state are alternately and repeatedly established     whereby the
indoor air is cooled continuously and the air con-  15 ditioning
performance can be improved.          Figure 9 shows circuitry in which
such a secondary re-     frigerant circuit (B) is applied to a so-called
multi-system     provided with a plurality of indoor heat exchangers (3).
In the eighth embodiment, each of the heat exchangers  20 (1A, 1B) on the
secondary heat source side is also constituted     by two (first and
second) primary heat exchangers (la, lb).     Alternatively, the heat
exchanger (1A, 1B) may be constituted     by a single heat exchanger.    25
(Ninth Embodiment)                                     53
As shown in Figure 10, the secondary refrigerant circuit      (B) of this
embodiment includes a receiver (20) that is con-      nected in parallel to
the heat exchangers (1a, 1b) on the      secondary heat source side in the
secondary refrigerant cir- 



5 cuit (B) exclusively used for cooling as described in the     fifth
embodiment.          In such a circuit, when the respective heat exchangers
(1a, 1b) on the heat source side fall into a heat-radiation      state and
recover the gaseous refrigerant from the indoor heat  10 exchanger (3) to
condense it, the condensed liquid refrigerant     can be reserved in the
receiver  (20).   As a result, the     amounts of the liquid refrigerant
reserved in the heat ex-     changers (1a, 1b) on the secondary heat source
side can be re-     duced. This makes it possible to secure a large heat
exchange  15 area for them, thereby improving the heat exchange efficiency
and the performance of the entire system.          It is noted that in
Figure 11, a similar receiver (20) is     provided for the secondary
refrigerant circuit (B) exclusively     used for heating as described in
the sixth embodiment.   In  20 such an arrangement, when the respective
heat exchangers (la,     1b) on the heat source side fall into a
heat-absorption state     and recover the liquid refrigerant from the
indoor heat ex-     changer (3), the liquid refrigerant can also be
reserved in     the receiver (20).  This also makes it possible to secure a
25 large heat exchange area for them, thereby improving the per-
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formance of the entire system.       (Tenth Embodiment)          In this
embodiment, the secondary refrigerant circuit  5 (B) including a plurality
of heat exchangers (1A, 1B) on the     secondary heat source side as
described in the seventh and     the eighth embodiments is modified as a
so-called heat pump     circuit which can cool and heat the indoor air. It
is noted     that only the difference from the refrigerant circuits de-  10
scribed in the seventh and the eighth embodiments will be de-     scribed
hereinafter.          As shown in Figure 12, the branch pipes (6a, 6b) of
the     gas pipe (6) are branched into branch pipes for cooling (6a-     C,
6b-C) and branch pipes for heating (6a-W, 6b-W), respec-  15 tively. A
check valve (CV1) allowing only the gaseous re-     frigerant to flow from
the indoor heat exchanger (3) to the     heat exchangers (1A, 1B) on the
secondary heat source side and     a solenoid valve (SVC-1) opening during
the cooling running     and closing during the heating running are provided
for each  20 of the branch pipes for cooling (6a-C, 6b-C). On the other
hand, a check valve (CV3) allowing only the gaseous refriger-     ant to
flow from the heat exchangers (1A, 1B) on the secon-     dary heat source
side to the indoor heat exchanger (3) and a     solenoid valve (SVW-1)
opening during the heating running and  25 closing during the cooling
running are provided for each of   



55               the branch pipes for heating (6a-W, 6b-W).          The
branch pipes (7a, 7b) of the liquid pipe (7) are     branched into branch
pipes for cooling (7a-C, 7b-C) and     branch pipes for heating (7a-W,
7b-W), respectively. A check  5 valve (CV2) allowing only the liquid
refrigerant to flow from     the heat exchangers (1A, 1B) on the secondary
heat source side     to the indoor heat exchanger (3) and a solenoid valve
(SVC-2)     opening during the cooling running and closing during the
heating running are provided for each of the branch pipes for  10 cooling
(7a-C, 7b-C). On the other hand, a check valve (CV3)     allowing only the
liquid refrigerant to flow from the indoor     heat exchanger (3) to the
heat exchangers (1A, 1B) on the sec-     ondary heat source side and a
solenoid valve (SVW-2) opening     during the heating running and closing
during the cooling run-  15 ning are provided for each of the branch pipes
for heating     (7a-W, 7b-W).          Next, the running operations thereof
will be described.          During the cooling running, switching is
performed be-     tween two states. One of the states is a state where the
so-  20 lenoid valve (SVC-1) coupled to the heat exchanger (1B) on the
secondary heat source side located on the right-hand side and 



the solenoid valve (SVC-2) coupled to the heat exchanger (1A)     on the
secondary heat source side located on the left-hand     side are opened and
the other solenoid valves are closed.  25      The other state is a state
where the solenoid valve (SVC-                                     56
2) coupled to the heat exchanger (1B) on the secondary heat     source side
located on the right-hand side and the solenoid     valve (SVC-1) coupled
to the heat exchanger (1A) on the secon-     dary heat source side located
on the left-hand side are opened  5 and the other solenoid valves are
closed.          These two states are alternately switched, thereby per-
forming the refrigerant circulation operation and cooling the     indoor
air in the same way as in the seventh embodiment de-     scribed above.  10
On the other hand, one of the states during the room     heating running is
a state where the solenoid valve (SVW-1)     coupled to the heat exchanger
(1B) on the secondary heat     source side located on the right-hand side
and the solenoid     valve (SVW-2) coupled to the heat exchanger (1A) on
the secon-  15 dary heat source side located on the left-hand side are
opened     and the other solenoid valves are closed. 



The other state is a state where the solenoid valve (SVW-     2) coupled to
the heat exchanger (1B) on the secondary heat     source side located on
the right-hand side and the solenoid  20 valve (SVW-1) coupled to the heat
exchanger (1A) on the secon-     dary heat source side located on the
left-hand side are opened     and the other solenoid valves are closed.
While alternately switching these two states, the refrig-     erant
circulation operation is performed and the indoor air is  25 heated in the
same way as in the eighth embodiment described
57               above.          As can be understood, in the refrigerant
circuit of this     embodiment, the room cooling running and heating
running can     be arbitrarily set by performing operations of switching
the  5 valves (SVC-1, SVC-2, SVW-1, SVW-2).  As a result, a highly
practical air conditioning system can be obtained.          In the tenth
embodiment, each of the heat exchangers (1A,     1B) on the secondary heat
source side is constituted by two     (first and second) primary heat
exchangers (la, 1b). Alterna-  10 tively, the heat exchanger (1A, 1B) may
be constituted by a     single heat exchanger. 



(Eleventh Embodiment)          Next, the entire arrangement of specific
circuitry ob-  15 tained by combining the secondary refrigerant circuit (B)
de-     scribed in the tenth embodiment with the primary refrigerant
circuit (A) will be described.          As shown in Figure 13, in this
embodiment, the primary     refrigerant circuit (A) includes: a compressor
(11); a four-  20 position selector valve (22); an outdoor heat exchanger
(14)     provided with an outdoor fan (F) in the vicinity thereof; an
outdoor electrically motorized expansion valve (EV); and heat
exchangers (12A, 12B) on the primary heat source side, each     of which is
constituted by a plurality of heat exchangers.  25 In the outdoor heat
exchanger (14), a gas-side pipe (24) is
58               connected to one end thereof on the gas-side and a liquid-
side pipe (25) is connected to the other end thereof on the     liquid
side.          The gas-side pipe (24) is selectable between an outlet  5
side and an inlet side of the compressor (11) by means of the
four-position selector valve (22). That is to say, the gas- 



side pipe (24) includes: an outlet gas line (24a) connecting     the outlet
side of the compressor (11) to the four-position     selector valve (22);
and an inlet gas line (24b) connecting  10 the inlet side of a compression
mechanism (21) to the four-     position selector valve (22).  The inlet
gas line (24b) is     provided with an accumulator (28).          The
liquid-side pipe (25) is provided with the outdoor     electrically
motorized expansion valve (EV). One end of the  15 liquid-side pipe (25) is
connected to the outdoor heat ex-     changer (14) and the other end
thereof is branched into     branch pipes, which are connected to the
respective heat ex-     changers (12a to 12c) on the primary heat source
side. The     liquid-side pipe (25) includes a main liquid pipe (25A) and
20 branched liquid pipes (25a to 25c) branched from the main     liquid
pipe (25). The respective branched liquid pipes (25a     to 25c) are
connected to the heat exchangers (12a to 12c),     respectively.
The primary refrigerant circuit (A) further includes: an  25 outlet line
(30) for connecting the outlet side of the com-
59               pressor (11) to the respective heat exchangers (12a to
12c) 



on the primary heat source side; and an inlet line (31) for     recovering
the gaseous refrigerant from the heat exchangers     (12a to 12c) on the
primary heat source side to the inlet  5 side of the compressor (11).
Furthermore, of the six heat exchangers (12a to 12c) on     the primary
heat source side, the three heat exchangers (12a     to 12c) located on the
left-hand side in Figure 13 constitute     the first heat exchanger (12A)
on the primary heat source  10 side for exchanging heat with the heat
exchanger (1A) on the     secondary heat source side located on the
left-hand side in     the tenth embodiment described above (see Figure 12).
The     three heat exchangers (12a to 12c) on the right-hand side
constitute the second heat exchanger (12B) on the primary  15 heat source
side for exchanging heat with the heat exchanger     (1B) on the secondary
heat source side located on the right-     hand side in the tenth
embodiment.          Since the arrangements of the respective heat
exchangers     (12A, 12B) on the primary heat source side are substantially
20 the same, the connection states of the respective pipes (25a     to 25c,
30, 31) with respect to one heat exchanger (12A) on     the secondary heat
source side will be described hereinafter.     Also, these heat exchangers
will be herein referred to as a     first, a second and a third heat
exchanger (12a to 12c) from  25 the right for convenience.
60   



The first heat exchanger (12a) is connected at the lower     end to the
first branched liquid pipe (25a) that is branched     from the main liquid
pipe (25A) and that includes a capillary     tube (CP).  One end of the
first liquid pipe (25d) is con-  5 nected between the capillary tube (CP)
of the first branched     liquid pipe (25a) and the first heat exchanger
(12a).  The     first liquid pipe (25d) is connected at the other end to
the     main liquid pipe (25A) and includes a check valve (CV3) al-
lowing only the liquid refrigerant to flow from the first  10 heat
exchanger (12a) to the main liquid pipe (25A). The up-     per end of the
first heat exchanger (12a) is connected to the     outlet line (30) through
the first gas pipe (30a) and to the     inlet line (31) through the second
gas pipe (31a), respec-     tively. Solenoid valves (SV3, SV4) are provided
for the gas  15 pipes (30a, 31a), respectively.          The second heat
exchanger (12b) is connected at the low-     er end to the second branched
liquid pipe (25b) that is     branched from the main liquid pipe (25A) and
that includes a     check valve (CV4) allowing only the liquid refrigerant
to  20 flow from the second heat exchanger (12b) to the main liquid
pipe (25A). The upper end of the second heat exchanger (12b)     is
connected to the outlet line (30) through the third gas     pipe (30b). A
solenoid valve (SV5) is provided for the third 



gas pipe (30b).  25      The third heat exchanger (12c) is connected at the
lower                                    61               end to the third
branched liquid pipe (25c) that is branched     from the main liquid pipe
(25A) and that includes a check     valve (CV5) allowing only the liquid
refrigerant to flow from     the main liquid pipe (25A) to the third heat
exchanger (12c)  5  and a capillary tube (CP).  The upper end of the third
heat     exchanger (12c) is connected to the inlet line (31) through
the fourth gas pipe (31b).  A solenoid valve (SV6) is also     provided for
the fourth gas pipe (31b).          In the second branched liquid pipe
(25b), one end of a  10 first connecting pipe (32) is connected between the
second     heat exchanger (12b) and the check valve (CV4). The other end
of the first connecting pipe (32) is connected between the     third heat
exchanger (12c) and the capillary tube (CP) in the     third branched
liquid pipe  (25c).   In the third gas pipe  15 (30b), one end of a second
connecting pipe (33) is connected     between the second heat exchanger
(12b) and the solenoid valve     (SV5).  The other end of the second
connecting pipe (33) is     connected between the third heat exchanger
(12c) and the sole- 



noid valve (SV6) in the fourth gas pipe (31b).  20      On the other hand,
the secondary refrigerant circuit (B)     is the same as that described in
the tenth embodiment.   Of     the pair of heat exchangers (1a, 1b) of the
tenth embodiment,     the smaller one on the right-hand side or the first
heat ex-     changer (la) on the secondary heat source side is disposed  25
adjacent to the first heat exchanger (12a) and exchanges heat
62               therewith.  On the other hand, the larger one on the left-
hand side or the heat exchanger (1b) is constituted by a pair     of
(second and third) heat exchangers (1b, 1b') on the secon-     dary heat
source side, which are connected in parallel to  5 each other and are
disposed adjacent to the second and the     third heat exchangers (12b,
12c), respectively, thereby ex-     changing heat therewith. That is to
say, these heat exchang-     ers (1a, 1b, 1b') are connected in parallel to
each other.     The upper ends thereof are connected to the branch pipes
(6a,  10 6b) of the gas pipe (6) and the lower ends thereof are con-
nected to the branch pipes (7a, 7b) of the liquid pipe (7).          Next,
the air conditioning running thereof will be de-     scribed.  First, the
cooling running thereof will be de- 



scribed with reference to Figures 14 and 15.  15      When the cooling
running is started, the first cooling     running state is established.
Specifically, in the primary     refrigerant circuit (A), the four-position
selector valve     (22) is switched to the direction indicated by the solid
lines, the solenoid valve (SV3) of the first gas pipe (30a)  20 for the
second heat exchanger (12B) on the primary heat     source side, the
solenoid valve (SV4) of the second gas pipe     (31a) for the first heat
exchanger (12A) on the primary heat     source side and the solenoid valve
(SV6) and the electrically     motorized expansion valve (EV) of the third
gas pipe (31b) are  25 opened, and the other solenoid valves are closed. On
the oth-                                    63               er hand, in
the secondary refrigerant circuit (B), the sole-     noid valve (SVC-1)
coupled to the heat exchanger (1A) on the     secondary heat source side
located on the left-hand side and     the solenoid valve (SVC-2) coupled to
the heat exchanger (1B)  5 on the secondary heat source side located on the
right-hand     side are opened and the other solenoid valves are closed.
If the compressor (11) is driven in such a state, a part     of the
refrigerant discharged from the compressor (11) is con- 



densed in the outdoor heat exchanger (14) in the primary re-  10 frigerant
circuit (A) as indicated by the solid-line arrows in     Figure 14. The
pressure of the refrigerant is reduced in the     capillary tubes (CP) of
the first and the third branched liq-     uid pipes (25a, 25c) coupled to
the first heat exchanger (12A)     on the primary heat source side. And the
refrigerant flows in  15  the respective heat exchangers (12a, 12b, 12c) of
the first     heat exchanger (12A) on the primary heat source side.   The
liquid refrigerant exchanges heat with the respective heat ex-     changers
(1a, 1b, 1b') of the first heat exchanger (1A) on the     secondary heat
source side.  The liquid refrigerant extracts  20 heat from the
refrigerants in the respective heat exchangers     (la, lb, lb') and is
evaporated. Thereafter, the refrigerant     returns through the inlet line
(31) to the compressor (11).          The other part of the refrigerant
discharged from the     compressor (11) flows through the outlet line (30)
into the  25 first heat exchanger (12a) of the second heat exchanger (12B)
64               on the primary heat source side.  The refrigerant
exchanges     heat with the first heat exchanger (la) of the second heat
exchanger (1B) on the secondary heat source side.  The re- 



frigerant applies heat to the refrigerant in the heat ex-  5 changer (la)
and is condensed.  Thereafter, the refrigerant     flows through the first
branched liquid pipe (25a) and the     first liquid pipe (25d), joins the
liquid refrigerant in the     main liquid pipe (25A) and then flows through
the first heat     exchanger (12A) on the primary heat source side.  10
On the other hand, in the secondary refrigerant circuit     (B),
condensation of a refrigerant (heat radiation operation)     is caused in
the first heat exchanger (1A) on the secondary     heat source side and
evaporation of a refrigerant (heat ab-     sorption operation) is caused in
the first heat exchanger  15 (la) of the second heat exchanger (1B) on the
secondary heat     source side.  Thus, the internal pressure of the first
heat     exchanger (la) of the second heat exchanger (1B) on the sec-
ondary heat source side rises. The pressure is applied onto     the second
and the third heat exchangers (lb, lb') of the  20 second heat exchanger
(1B) on the secondary heat source side.     As indicated by the broken-line
arrows in Figure 14, the liq-     uid refrigerant is supplied from these
heat exchangers (la,     1b, 1b') through the branch pipe (7b) of the
liquid pipe (7)     into the indoor heat exchanger (3). The pressure of the
liq-  25 uid refrigerant is reduced in the indoor electrically motor-
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ized expansion valve (EV1). After the liquid refrigerant is     evaporated
in the indoor heat exchanger (3), the liquid re-     frigerant is passed
through the branch pipe (6a) of the gas     pipe (6) and then recovered
into the respective heat exchang-   5 ers (la, lb, lb') of the first heat
exchanger (1A) on the     secondary heat source side.  The gaseous
refrigerant recov-     ered into the respective heat exchangers (la, lb,
lb') ex-     changes heat with the respective heat exchangers (12a, 12b,
12c) of the first heat exchanger (12A) on the primary heat  10 source side.
And the refrigerant is condensed and reserved     as a liquid refrigerant.
After such an operation has been performed, the switch-     ing operations
are performed in the respective refrigerant     circuits (A, B) to
establish a second cooling running state,  15 and heat radiation and heat
absorption operations are inter-     changed between the respective heat
exchangers (1A, 1B) on     the secondary heat source side. As indicated by
the solid-     line and broken-line arrows in Figure 15, the refrigerant
that has flowed from the second heat exchanger (1B) on the  20 secondary
heat source side to the indoor heat exchanger (3)     is recovered into the
first heat exchanger (1A) on the secon-     dary heat source side, whereby
a refrigerant circulation op-     eration is performed.          Next, the
room heating running thereof will be de-  25 scribed. 



66                    When the heating running is started, the first
heating     running state is firstly established.  Specifically, in the
primary refrigerant circuit (A), the solenoid valve (SV3) of     the first
gas pipe (30a) and the solenoid valve (SV5) of the  5 third gas pipe (30b)
for the first heat exchanger (12A) on     the primary heat source side and
the solenoid valve (SV4) of     the second gas pipe (31a) for the second
heat exchanger (12B)     on the heat source side are opened, and the other
solenoid     valves are closed.  On the other hand, in the secondary re-
10  frigerant circuit (B), the solenoid valve (SVW-1) coupled to     the
heat exchanger (1A) on the secondary heat source side lo-     cated on the
left-hand side and the solenoid valve (SVW-2)     coupled to the heat
exchanger (1B) on the secondary heat     source side located on the
right-hand side are opened and the  15 other solenoid valves are closed.
If the compressor (11) is driven in such a state, the re-     frigerant
discharged from the compressor (11) flows through     the outlet line (30)
into the respective heat exchangers (12a     to 12c) of the first heat
exchanger (12A) on the primary heat  20 source side in the primary
refrigerant circuit (A) as indi- 



cated by the solid-line arrows in Figure 16. The refrigerant     exchanges
heat with the respective heat exchangers (la, 1b,     1b') of the first
heat exchanger (12A) on the secondary heat     source side.  The
refrigerant applies heat to the refriger-  25 ants in these heat exchangers
(la, 1b, 1b') and is condensed.                                    67
Thereafter, the refrigerant in the first heat exchanger (la)      flows
through the first branched liquid pipe (25a) and the      first liquid pipe
(25d) into the main liquid pipe (25A) and      the refrigerants in the
second and the third heat exchangers   5 (lb, 1b') flow through the second
branched liquid pipe (25b)     into the main liquid pipe (25A). The liquid
refrigerant that     has flowed through the main liquid pipe (25A) flows
through     the first heat exchanger (12a) of the second heat exchanger
(12B) on the primary heat source side. The liquid refriger-  10 ant
exchanges heat with the first heat exchanger (la) of the     second heat
exchanger (1B) on the secondary heat source side.     The liquid
refrigerant extracts heat from the refrigerant in     the heat exchanger
(la) and is evaporated.   Thereafter, the     refrigerant returns through
the second gas pipe (31a) and the  15 inlet line (31) to the compressor
(11). 



On the other hand, in the secondary refrigerant circuit     (B),
evaporation of a refrigerant (heat absorption operation)     is caused in
the first heat exchanger (1A) on the secondary     heat source side and
condensation of a refrigerant (heat ra-  20 diation operation) is caused in
the first heat exchanger (la)     of the second heat exchanger (1B) on the
secondary heat     source side. Thus, the internal pressures of the
respective     heat exchangers (la, 1b, 1b') of the first heat exchanger
(1A) on the secondary heat source side rise.  As a result,  25 the gaseous
refrigerant is supplied from the respective heat
68               exchangers (1a, 1b, 1b') through the branch pipe (6a) of
the     gas pipe (6) into the indoor heat exchanger (3) and condensed
in the indoor heat exchanger (3). Thereafter, the refriger-     ant is
passed through the branch pipe (7b) of the liquid pipe  5 (7) and then
recovered into the respective heat exchangers     (la, 1b, 1b') of the
second heat exchanger (1B) on the secon-     dary heat source side.
After such an operation has been performed, the switch-     ing operations
are performed in the respective refrigerant  10 circuits (A, B) to
establish a second heating running state, 



and heat radiation and heat absorption operations are inter-     changed
between the respective heat exchangers (1A, 1B) on     the secondary heat
source side. As indicated by the solid-     line and broken-line arrows in
Figure 17,  the refrigerant  15 that has been introduced from the second
heat exchanger (1B)     on the secondary heat source side to the indoor
heat ex-     changer (3) is recovered into the first heat exchanger (1A) on
the secondary heat source side, whereby a refrigerant circula-     tion
operation is performed.  20      As described above, in this embodiment,
since the room     cooling running and heating running can be arbitrarily
set     and the continuous running thereof can be performed, a highly
practical air conditioning system can be obtained.    25  (Twelfth
Embodiment)                                    69                    This
embodiment constitutes a secondary refrigerant cir-     cuit (B) for a
multi-air conditioning system of a so-called     "free cooling/heating"
type including a plurality of indoor     heat exchangers (3, 3, ...), which
are individually disposed in  5 a plurality of rooms and which can
individually select cooling 



running or heating running. It is noted that only the differ-     ence from
the refrigerant circuit (see Figure 12) as described     in the tenth
embodiment will be described hereinafter.          As shown in Figure 18,
the secondary refrigerant circuit  10 (B) includes two (first and second)
gas pipes (6A, 6B).     Branch pipes (6a-C, 6b-C) for cooling are connected
to the     first gas pipe (6A) and branch pipes (6a-W, 6b-W) for heating
are connected to the second gas pipe (6B). The gas-side pipe     (3A) of
each of the indoor heat exchangers  (3, 3, ...) is  15 branched into a
first connection pipe (3A-1) and a second con-     nection pipe (3A-2). The
first connection pipe (3A-1) and the     second connection pipe (3A-2) are
connected to the first gas     pipe (6A) and the second gas pipe (6B),
respectively. Sole-     noid valves (SV7, SV8) are provided for the
respective connec-  20 tion pipes (3A-1, 3A-2). The other arrangement is
the same as     that of the tenth embodiment described above.
Next, the air conditioning running operation will be de-     scribed.
First, if the entire heat balance of the respective in-  25 door heat
exchangers (3, 3, ...) indicates a cooling request
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(for example, if the number of indoor heat exchangers perform-     ing
cooling running is larger than the number of indoor heat     exchangers
performing heating running), the following two     states are selectable.
5      One of the states is a state where the solenoid valve     (SVC-1)
coupled to the heat exchanger (1A) on the secondary     heat source side
located on the left-hand side and the sole-     noid valve (SVC-2) coupled
to the heat exchanger (1B) on the     secondary heat source side located on
the right-hand side are  10 opened and the other solenoid valves are
closed.          The other state is a state where the solenoid valve (SVC-
2) coupled to the heat exchanger (1A) on the secondary heat     source side
located on the left-hand side and the solenoid     valve (SVC-1) coupled to
the heat exchanger (1B) on the secon-  15 dary heat source side located on
the right-hand side are     opened and the other solenoid valves are
closed.   These two     states are alternately selected.          On the
other hand, if the entire heat balance of the re-     spective indoor heat
exchangers (3, 3, ...) indicates a heating  20 request (for example, if the
number of indoor heat exchangers     performing heating running is larger
than the number of indoor     heat exchangers performing cooling running),
the following two     states are selectable.          One of the states is
a state where the solenoid valve  25 (SVW-1) coupled to the heat exchanger
(1A) on the secondary                                     71 



heat source side located on the left-hand side and the sole-     noid valve
(SVW-2) coupled to the heat exchanger (1B) on the     secondary heat source
side located on the right-hand side are     opened and the other solenoid
valves are closed.   5      The other state is a state where the solenoid
valve (SVW-     2) coupled to the heat exchanger (1A) on the secondary heat
source side located on the left-hand side and the solenoid     valve
(SVW-1) coupled to the heat exchanger (1B) on the secon-     dary heat
source side located on the right-hand side are  10 opened and the other
solenoid valves are closed.   These two     states are alternately
selected.          Moreover, the opening/closing states of the solenoid
valves (SV7, SV8) provided for the first connection pipe (3A-     1) and
the second connection pipe (3A-2) are selected such  15 that the solenoid
valve (SV7) of the first connection pipe     (3A-1) connected to an indoor
heat exchanger (3) performing     cooling running is opened and the
solenoid valve (SV8) of the     second connection pipe (3A-2) is closed. On
the other hand,     the solenoid valve (SV8) of the second connection pipe
(3A-2)  20 connected to an indoor heat exchanger (3) performing heating
running is opened and the solenoid valve (SV7) of the first     connection
pipe (3A-1) is closed.  



In such a state, the liquid refrigerant is supplied     through the liquid
pipe (7) to the indoor heat exchanger (3)  25 performing cooling running.
On the other hand, the liquid re-                                    72
frigerating is supplied from the second gas pipe (6B) through     the
second connection pipe (3A-2) to the indoor heat exchanger     (3)
performing heating running. As a result, the respective     indoor heat
exchangers (3, 3, ...) individually perform cooling  5 running and heating
running.       (Variants of Primary Refrigerant Circuit)          In the
following thirteenth and fourteenth embodiments,     variants of the
primary refrigerant circuit (A) to be combined  10 with the above-described
secondary refrigerant circuit (B)     will be described.       (Thirteenth
Embodiment)          The primary refrigerant circuit (B) of this embodiment
15 is a variant of the primary refrigerant circuit (A) to be     combined
with the secondary refrigerant circuit (B) of the     above-described first
embodiment, and is constituted as a  



heat pump circuit.          As shown in Figure 19, the primary refrigerant
circuit  20 (A) of this embodiment is constructed by connecting a com-
pressor (11), a four-position selector valve (22), an outdoor     heat
exchanger (14), a first electrically motorized expansion     valve (EVW), a
heat exchanger (12A) on the primary heat     source side, a second
electrically motorized expansion valve  25 (13) and an auxiliary heat
exchanger (15A) to each other                                    73
through a refrigerant pipe (16).  A by-pass line (BPL) by-     passing the
auxiliary heat exchanger (15A) is provided be-     tween the heat exchanger
(12A) on the primary heat source     side and the four-position selector
valve (22). The by-pass   5 line (BPL) is branched into two lines in the
middle. A check     valve (CV-B1) and an outlet-side solenoid valve (SV-B1)
al-     lowing only the refrigerant to flow from the compressor (11)     to
the heat exchanger (12A) on the primary heat source side     are provided
for one of the branch pipes. A check valve (CV-  10 B2) and an inlet-side
solenoid valve (SV-B2) allowing only     the refrigerant to flow from the
heat exchanger (12A) on the     primary heat source side to the compressor
(11) are provided  



for the other branch pipe.          Moreover, the primary refrigerant
circuit (A) is  15 switched in accordance with the selection operation of
the     four-position selector valve (22) between a state in which     the
outdoor heat exchanger (14) is connected to the outlet     side of the
compressor (11) and the heat exchanger (12A) on     the primary heat source
side is connected to the inlet side  20 of the compressor (11) (i.e., the
state indicated by the sol-     id lines in Figure 1) and a state in which
the outdoor heat     exchanger (14) is connected to the inlet side of the
compres-     sor (11) and the heat exchanger (12A) on the primary heat
source side is connected to the outlet side of the compressor  25 (11)
(i.e., the state indicated by the broken lines in Figure
74                      On the other hand, the secondary refrigerant
circuit (B)     has the same construction as that described in the first
em-     bodiment.  5      The opening/closing states of the solenoid valves
(SV1,     SV2, SV-B1, SV-B2), the electrically motorized expansion
valves (EVW, 13, EV1) and the four-position selector valve  



(22) are controlled by a controller (C).          Next, the room cooling
running operation of the refrig-  10 erant circuits (A, B) having the
above-described construction     will be described.          When the
cooling running is started, the four-position     selector valve (22) is
firstly switched to the direction in-     dicated by the solid lines, the
opening degree of the first  15 electrically motorized expansion valve
(EVW) is adjusted at a     predetermined degree and the second electrically
motorized     expansion valve (13) is fully opened in the primary refriger-
ant circuit (A).  In the by-pass line (BPL), the inlet-side     solenoid
valve (SV-B2) is opened and the outlet-side solenoid  20 valve (SV-B1) is
closed.  In the secondary refrigerant cir-     cuit (B), the first solenoid
valve (SV1) is opened and the     second solenoid valve (SV2) is closed.
In such a state, the compressor (11) is driven.  Then,     in the primary
refrigerant circuit (A) as indicated by the  25 solid-line arrows in Figure
19, a high-temperature, high-                                    75
pressure gaseous refrigerant discharged from the compressor     (11)
exchanges heat with the outdoor air in the outdoor heat     exchanger (14)
and is condensed. The pressure of the refrig- 



erant is reduced in the first electrically motorized expan-  5  sion valve
(EVN).  Then, the refrigerant exchanges heat in     the heat exchanger
(12A) on the primary heat source side with     the heat exchanger (1) on
the secondary heat source side, and     the refrigerant extracts heat from
the refrigerant in the     heat exchanger (1) on the secondary heat source
side and is  10 evaporated to return to the compressor (11) through the by-
pass line (BPL). This circulation operation is repeated.          On the
other hand, in the secondary refrigerant circuit     (B), the refrigerant
of the heat exchanger (1) on the secon-     dary heat source side, the heat
of which has been extracted  15 because of the heat exchange with the heat
exchanger (12A) on     the primary heat source side, is condensed as
indicated by     the one-dot-chain arrows in Figure 19. As a result, the
in-     ternal pressure of the heat exchanger (1) on the secondary     heat
source side falls.  Owing to a difference in pressure  20 between the heat
exchanger (1) on the secondary heat source     side and the indoor heat
exchanger (3), the gaseous refriger-     ant in the indoor heat exchanger
(3) is recovered into the     heat exchanger (1) on the secondary heat
source side through     the gas pipe (6). The gaseous refrigerant recovered
into the  25 heat exchanger (1) on the secondary heat source side is
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cooled by the refrigerant flowing through the heat exchanger     (12A) on
the primary heat source side so as to be a liquid     refrigerant, which is
reserved in the heat exchanger (1) on     the secondary heat source side.
5      After this operation has been performed, a switching op-     eration
is performed in each of the refrigerant circuits (A,     B).  The first
electrically motorized expansion valve (EVW)     is fully opened and the
opening degree of the second electri-     cally motorized expansion valve
(13) is adjusted at a prede-  10 termined  degree.   In the  by-pass  line
(BPL),  both  the     solenoid valves (SV-B1, SV-B2) are closed.  In the
secondary     refrigerant circuit (B), the first solenoid valve (SV1) is
closed and the second solenoid valve (SV2) and the indoor     electrically
motorized expansion valve (EV1) are opened.  15      As a result, in the
primary refrigerant circuit (A) as     indicated by the broken-line arrows
in Figure 19, the high-     temperature, high-pressure gaseous refrigerant
discharged     from the compressor (11) exchanges heat with the outdoor air
in the outdoor heat exchanger (14) and is condensed. There-  20 after, the
refrigerant exchanges heat in the heat exchanger     (12A) on the primary
heat source side with the heat exchanger     (1) on the secondary heat
source side. After the refrigerant     has fallen into an excessively
cooled state while applying     heat to the refrigerant in the heat
exchanger (1) on the sec-  25 ondary heat source side, the pressure of the
refrigerant is 



77               reduced in the second electrically motorized expansion
valve     (13). The refrigerant exchanges heat with the outdoor air in
the auxiliary heat exchanger (15A) and is evaporated to re-     turn to the
compressor (11). This circulation operation is  5 repeated.          On the
other hand, in the secondary refrigerant circuit     (B), a part of the
refrigerant of the heat exchanger (1) on     the secondary heat source
side, to which heat has been ap-     plied because of the heat exchange
with the heat exchanger  10 (12A) on the primary heat source side, is
evaporated as indi-     cated by the two-dot-chain arrows in Figure 19. As
a result,     the internal pressure of the heat exchanger (1) on the secon-
dary heat source side rises. Owing to a difference in pres-     sures
between the heat exchanger (1) on the secondary heat  15 source side and
the indoor heat exchanger (3), the liquid re-     frigerant in the heat
exchanger (1) on the secondary heat     source side is pushed from the
lower part of the heat ex-     changer (1) on the secondary heat source
side into the indoor     heat exchanger (3) through the liquid pipe (7).
The pressure  20 of the liquid refrigerant pushed into the indoor heat ex- 



changer (3) is reduced in the indoor electrically motorized     expansion
valve (EV1). Thereafter, the liquid refrigerant ex-     changes heat with
the indoor air in the indoor heat exchanger     (3) and is evaporated,
thereby cooling the indoor air.  25      The switching operations are
alternately performed in                                     78
the respective refrigerant circuits (A, B) in the above-     described
manner. As a result, the refrigerant circulates in     the secondary
refrigerant circuit (B), thereby cooling the     indoor air. Thus, in the
heat transport system of this em-  5 bodiment, heat can be transported in
the secondary refriger-     ant circuit (B) without providing any driving
source such as     a pump for the secondary refrigerant circuit (B).
Next, the heating running will be described with refer-     ence to Figure
20.  10      In the heating running, the four-position selector valve
(22) is firstly switched to the direction indicated by the     broken
lines, the first electrically motorized expansion     valve (EV1) is fully
opened and the opening degree of the     second electrically motorized
expansion valve (13) is adjust-  15 ed at a predetermined degree in the
primary refrigerant cir- 



cuit  (A).  In the by-pass line  (BPL), both the solenoid     valves
(SV-B1, SV-B2) are closed. In the secondary refriger-     ant circuit (B),
the first solenoid valve (SV1) is closed and     the second solenoid valve
(SV2) is opened.  20      Then, in the primary refrigerant circuit (A) as
indicat-     ed by the solid-line arrows in Figure 20, the high-
temperature, high-pressure gaseous refrigerant discharged     from the
compressor (11) exchanges heat with the outdoor air     and is condensed in
the auxiliary heat exchanger (15A).  25 Thereafter, the pressure of the
refrigerant is reduced in the                                    79
second electrically motorized expansion valve (13).   Then,     the
refrigerant exchanges heat in the heat exchanger (12A) on     the primary
heat source side with the heat exchanger (1) on     the secondary heat
source side and is evaporated to return to  5 the compressor (11) through
the outdoor heat exchanger (14).     This circulation operation is
repeated.          On the other hand, in the secondary refrigerant circuit
(B), the refrigerant of the heat exchanger (1) on the secon-     dary heat
source side, the heat of which has been extracted  10 because of the heat
exchange with the heat exchanger (12) on  



the primary heat source side, is condensed as indicated by     the
one-dot-chain arrows in Figure 20. As a result, the in-     ternal pressure
of the heat exchanger (1) on the secondary     heat source side falls.
Owing to a difference in pressure  15 between the heat exchanger (1) on the
secondary heat source     side and the indoor heat exchanger (3), the
liquid refriger-     ant in the indoor heat exchanger (3) is recovered into
the     heat exchanger (1) on the secondary heat source side through
the liquid pipe (7).  20      After this operation has been performed, a
switching op-     eration is performed in each of the refrigerant circuits
(A,     B). The opening degree of the first electrically motorized
expansion valve (EVW) is adjusted at a predetermined degree     and the
second electrically motorized expansion valve (13) is  25 fully opened. In
the by-pass line (BPL), the outlet-side so-
80               lenoid valve (SV-B1) is opened and the inlet-side solenoid
valve (SV-B2) is closed.  In the secondary refrigerant cir-     cuit (B),
the first solenoid valve (SV1) is opened and the     second solenoid valve
(SV2) is closed.  5      Then, in the primary refrigerant circuit (A) as
indicat-  



ed by the broken-line arrows, the high-temperature, high-     pressure
gaseous refrigerant discharged from the compressor     (11) is passed
through the by-pass line (BPL). The refriger-     ant exchanges heat in the
heat exchanger (12A) on the primary  10 heat source side with the
refrigerant in the heat exchanger     (1) on the secondary heat source side
and is condensed.     Thereafter, the pressure of the refrigerant is
reduced in the     first electrically motorized expansion valve (EVW). The
re-     frigerant is evaporated in the outdoor heat exchanger (14) to  15
return to the compressor (11). This circulation operation is     repeated.
On the other hand, in the secondary refrigerant circuit     (B) as
indicated by the two-dot-chain arrows in Figure 20,     the refrigerant of
the heat exchanger (1) on the secondary  20 heat source side, to which heat
has been applied because of     the heat exchange with the heat exchanger
(12A) on the pri-     mary heat source side, is evaporated. As a result,
the in-     ternal pressure of the heat exchanger (1) on the secondary
heat source side rises.  Owing to a difference in pressures  25 between the
heat exchanger (1) on the secondary heat source
81              side and the indoor heat exchanger (3), the gaseous
refriger- 



ant in the heat exchanger (1) on the secondary heat source     side is
supplied from the upper part of the heat exchanger     (1) on the secondary
heat source side to the indoor heat ex-  5 changer (3) through the gas pipe
(6).  Thereafter, the gas-     eous refrigerant supplied to the indoor heat
exchanger (3)     exchanges heat with the indoor air in the indoor heat ex-
changer (3) and is condensed, thereby heating the indoor air.          The
switching operations are alternately performed in  10 the respective
refrigerant circuits (A, B) in the above-     described manner.  Thus, the
refrigerant circulates in the     secondary refrigerant circuit (B),
thereby heating the indoor     air. That is to say, even during this
heating running, heat     can be transported in the secondary refrigerant
circuit (B)  15 without providing any driving source such as a pump for the
secondary refrigerant circuit (B).          Moreover, in the construction
of this embodiment, the     liquid refrigerant condensed in the outdoor
heat exchanger     (14) during the room cooling running can be cooled in
the  20 heat exchanger (12A) on the primary heat source side until     the
refrigerant reaches the excessively cooled state. Thus,     the efficiency
of the primary refrigerant circuit (A) can be     improved.          In
this embodiment, a case of combining it with the sec-  25 ondary
refrigerant circuit (B) of the first embodiment has
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been described. Alternatively, it may be combined with the     secondary
refrigerant circuit (B) of any other embodiment.       (Fourteenth
Embodiment)  5      Next, the fourteenth embodiment will be described with
reference to Figures 21 and 22. This embodiment is a variant     of the
primary refrigerant circuit (A) to be combined with the     secondary
refrigerant circuit (B) of the tenth embodiment de-     scribed above, and
is applied to an air conditioning system  10 which is selectable between
cooling running and heating run-     ning.          The primary refrigerant
circuit (A) of this embodiment     is constructed by connecting a
compressor (11), two (first     and second) four-position selector valves
(22A, 22B), an out-  15 door heat exchanger (14), an electrically motorized
expansion     valve (EV), a first heat exchanger (12A-1) on the primary
heat source side and a second heat exchanger (12A-2) on the     primary
heat source side to each other through a refrigerant     pipe (16).  20
The primary refrigerant circuit (A) is switched in ac-     cordance with
the selection operation of the first four-     position selector valve
(22A) between a state in which the     outdoor heat exchanger (14) is
connected to the outlet side 



of the compressor (11) (a state indicated by the solid lines  25 in Figure
21) and a state in which the outdoor heat exchanger
83                (14) is connected to the inlet side of the compressor
(11)      (i.e., the state indicated by the broken lines in Figure 21).
Moreover, the primary refrigerant circuit (A) is     switched in accordance
with the selection operation of the  5 second four-position selector valve
(22B) between a state in     which the first heat exchanger (12A-1) on the
primary heat     source side is connected to the outdoor heat exchanger
(14)     and the second heat exchanger (12A-2) on the primary heat
source side is connected to the compressor (11) (a state in-  10 dicated by
the solid lines in Figure 21) and a state in which     the first heat
exchanger (12A-1) on the primary heat source     side is connected to the
compressor (11) and the second heat     exchanger (12A-2) on the primary
heat source side is connect-     ed to the outdoor heat exchanger (14) (a
state indicated by  15 the broken lines in Figure 21).          The
secondary refrigerant circuit (B) has the same con-     struction as that
described in the tenth embodiment.   The     heat exchanger (1A) on the
secondary heat source side located 



on the left-hand side in Figure 12 exchanges heat with the  20 first heat
exchanger (12A-1) on the primary heat source side,     and the heat
exchanger (1B) on the secondary heat source side     located on the
right-hand side exchanges heat with the second     heat exchanger (12A-2)
on the primary heat source side.          Next, the cooling running of the
refrigerant circuits  25 (A, B) having the above-described construction
will be de-                                    84               scribed.
When the cooling running is started,  both the first     four-position
selector valve (22A) and the second four-     position selector valve (22B)
are firstly switched to the di-  5 rection indicated by the solid lines and
the opening degree     of the electrically motorized expansion valve (EVW)
is ad-     justed at a predetermined degree in the primary refrigerant
circuit (A). On the other hand, in the secondary refrigerant     circuit
(B), the solenoid valve (SVC-1) coupled to the heat  10 exchanger (1B) on
the secondary heat source side located on     the right-hand side and the
solenoid valve (SVC-2) coupled to     the heat exchanger (1A) on the
secondary heat source side lo-     cated on the left-hand side are opened
and the other solenoid 



valves are closed.  15      In such a state, the compressor (11) is driven.
Then,     in the primary refrigerant circuit (A) as indicated by the
solid-line arrows in Figure 21, a high-temperature, high-     pressure
gaseous refrigerant discharged from the compressor     (11) exchanges heat
with the outdoor air in the outdoor heat  20  exchanger (14) and is
condensed.  Then, the refrigerant ex-     changes heat in the first heat
exchanger (12A-1) on the pri-     mary heat source side with one heat
exchanger (1A) on the     secondary heat source side. And the refrigerant
applies heat     to the refrigerant in the heat exchanger (1A) on the
secon-  25 dary heat source side so as to be excessively cooled. There-
85               after, the pressure of the liquid refrigerant is reduced
in     the solenoid valve (EVW). The refrigerant exchanges heat in     the
second primary heat exchanger (12A-2) on the primary heat     source side
with the other heat exchanger (1B) on the secon-  5 dary heat source side.
The refrigerant extracts heat from     the refrigerant in the heat
exchanger (1B) on the secondary     heat source side and is evaporated to
return to the compres-     sor (11). This circulation operation is
repeated. 



On the other hand, in the secondary refrigerant circuit  10  (B), the heat
exchanger (1B) on the secondary heat source     side, located on the
right-hand side, falls into the heat-     radiation state and the gaseous
refrigerant is recovered from     the indoor heat exchanger (3) through the
gas pipe (6) in the     same way as in the tenth embodiment described
above. In the  15 meantime, the first heat exchanger (la) on the secondary
heat     source side of the heat exchanger (1A) on the secondary heat
source side, located on the left-hand side, falls into the
heat-absorption state. Owing to the rise in internal pres-     sure caused
by the evaporation of the refrigerant, the second  20 heat exchanger (1b)
on the secondary heat source side suppli-     es the liquid refrigerant to
the indoor heat exchanger (3)     through the liquid pipe (7).
After such an operation has been performed for a prede-     termined time,
the respective refrigerant circuits (A, B) are  25  switched.
Specifically, in the primary refrigerant circuit
86                (A), the second four-position selector valve (22B) is
switched to the direction indicated by the broken lines. In      the
secondary refrigerant circuit (B), the solenoid valve 



(SVC-2) coupled to the heat exchanger (1B) on the secondary  5 heat source
side located on the right-hand side and the sole-     noid valve (SVC-1)
coupled to the heat exchanger (lA) on the     secondary heat source side
located on the left-hand side are     opened and the other solenoid valves
are closed.          In such a state, in the primary refrigerant circuit
(A)  10 as indicated by the one-dot-chain arrows in Figure 21, the
high-temperature, high-pressure gaseous refrigerant dis-     charged from
the compressor (11) exchanges heat with the out-     door air in the
outdoor heat exchanger (14) and is condensed.     Thereafter, the
refrigerant exchanges heat in the second heat  15 exchanger (12A-2) on the
primary heat source side with one     heat exchanger (1B) on the secondary
heat source side. The     refrigerant applies heat to the refrigerant in
the heat ex-     changer (1B) on the secondary heat source side so as to
fall     into an excessively cooled state. Thereafter, the pressure of  20
the liquid refrigerant is reduced in the electrically motor-     ized
expansion valve (EVW).  The refrigerant exchanges heat     in the first
heat exchanger (12A-1) on the primary heat     source side with the other
heat exchanger (1A) on the secon-     dary heat source side and is
evaporated while extracting heat  25 from the refrigerant in the heat
exchanger (1A) on the secon-                                    87       



dary heat source side.  Thereafter, the refrigerant returns     to the
compressor (11).  This circulation operation is re-     peated.          On
the other hand, in the secondary refrigerant circuit  5 (B), the heat
exchanger (1A) on the secondary heat source     side located on the
left-hand side falls into a heat-     radiation state, and recovers the
liquid refrigerant from the     indoor heat exchanger (3).  In the
meantime, the first heat     exchanger (la) on the secondary heat source
side of the heat  10 exchanger (1B) on the secondary heat source side
located on     the right-hand side falls into the heat-absorption state.
Owing to the rise in internal pressure caused by the evapora-     tion of
the refrigerant, the second heat exchanger (lb) on     the secondary heat
source side supplies the liquid refriger-  15 ant to the indoor heat
exchanger (3).          The heat-radiation state and the heat-absorption
state     are alternately repeated in both the heat exchangers (1A, 1B)
on the secondary heat source side.   As a result, the room     cooling can
be performed continuously and the air condition-  20 ing performance can be
improved.          Next, the room heating running of the refrigerant cir-
cuits (A, B) having the above-described construction will be     described.
When the heating running is started, first, the first  25 four-position
selector valve (22A) is switched to the direc- 



88               tion indicated by the broken lines and the second four-
position selector valve (22B) is switched to the direction     indicated by
the solid lines and the opening degree of the     electrically motorized
expansion valve (EVW) is adjusted at a  5 predetermined degree in the
primary refrigerant circuit (A).     On the other hand, in the secondary
refrigerant circuit (B),     the solenoid valve (SVW-1) coupled to the heat
exchanger (1B)     on the secondary heat source side located on the
right-hand     side and the solenoid valve (SVW-2) coupled to the heat ex-
10 changer (1A) on the secondary heat source side located on the
left-hand side are opened and the other solenoid valves are     closed.
In such a state, the compressor (11) is driven.  Then,     in the primary
refrigerant circuit (A) as indicated by the  15  solid-line arrows in
Figure 22, the high-temperature, high-     pressure gaseous refrigerant
discharged from the compressor     (11) exchanges heat in the second heat
exchanger (12A-2) on     the primary heat source side with one heat
exchanger (1B) on     the secondary heat source side and is condensed.
Thereafter,  20 the pressure of the liquid refrigerant is reduced in the 



electrically motorized expansion valve (EVW). The refriger-     ant
exchanges heat in the first primary heat exchanger (12A-     1) on the
primary heat source side with the other heat ex-     changer (1A) on the
secondary heat source.side and is evapo-  25 rated to return to the
compressor (11) through the outdoor                                    89
heat exchanger (14). This circulation operation is repeated.          On
the other hand, in the secondary refrigerant circuit     (B), the heat
exchanger (1A) on the secondary heat source     side, located on the
left-hand side, falls into the heat-  5 radiation state and the liquid
refrigerant is recovered from     the indoor heat exchanger (3). In the
meantime, the heat ex-     changer (1B) on the secondary heat source side,
located on     the right-hand side, falls into the heat-absorption state.
Owing to the rise in internal pressure caused by the evapora-  10 tion of
the refrigerant, the gaseous refrigerant is supplied     to the indoor heat
exchanger (3).          After such an operation has been performed for a
prede-     termined time, the respective refrigerant circuits (A, B) are
switched.  Specifically, in the primary refrigerant circuit  15 (A), the
second four-position selector valve (22B) is 



switched to the direction indicated by the broken lines. In     the
secondary refrigerant circuit (B), the solenoid valve     (SVW-2) coupled
to the heat exchanger (1B) on the secondary     heat source side located on
the right-hand side and the sole-  20 noid valve (SVW-1) coupled to the
heat exchanger (1A) on the     secondary heat source side located on the
left-hand side are     opened and the other solenoid valves are closed.
In such a state, in the primary refrigerant circuit (A)     as indicated by
the one-dot-chain arrows in Figure 22, the  25 high-temperature,
high-pressure gaseous refrigerant dis-
90              charged from the compressor (11) exchanges heat in the
first     heat exchanger (12A-1) on the primary heat source side with
one heat exchanger (1A) on the secondary heat source side and     is
condensed. Thereafter, the pressure of the liquid refrig-  5 erant is
reduced in the electrically motorized expansion     valve (EVW).  The
refrigerant exchanges heat in the second     heat exchanger (12A-2) on the
primary heat source side with     the other heat exchanger (1B) on the
secondary heat source     side and is evaporated. Thereafter, the
refrigerant returns  10 to the compressor (11) through the outdoor heat
exchanger  



(14). This circulation operation is repeated.          On the other hand,
in the secondary refrigerant circuit     (B), the heat exchanger (1A) on
the secondary heat source     side located on the left-hand side falls into
a heat-  15 absorption state, and supplies the liquid refrigerant to the
indoor heat exchanger (3) owing to the rise in internal pres-     sure
caused by the evaporation of the refrigerant.   In the     meantime, the
first heat exchanger (la) on the secondary heat     source side of the heat
exchanger (1B) on the secondary heat  20 source side located on the
right-hand side falls into the     heat-radiation state, thereby recovering
the liquid refriger-     ant from the indoor heat exchanger (3).
The heat-radiation state and the heat-absorption state     are alternately
repeated in both the heat exchangers (1A, 1B)  25 on the secondary heat
source side.   As a result, the room                                    91
cooling can be performed continuously and the air condition-     ing
performance can be improved.          In this embodiment, a case of
combining it with the sec-     ondary refrigerant circuit (B) of the tenth
embodiment has  5 been described. Alternatively, it may be combined with
the     secondary refrigerant circuit (B) of any other embodiment. 



(Other Embodiments)          In the foregoing embodiments, various cases
where the  10 heat transport system according to the present invention is
applied to refrigerant circuitry for an air conditioning sys-     tem have
been described. However, the present invention is     not limited thereto,
but is applicable to various other re-     frigerating machines.  15
INDUSTRIAL APPLICABILITY          As described above, the present invention
is effectively     applicable to a heat transport system usable as
refrigerant     circuitry for an air conditioning system, and more
particular-  20 ly applicable to a heat transport system for transporting
heat     by circulating a heat transport medium without requiring any
driving source such as a pump.                                           92
CLAIMS 



1. A heat transport system, characterized by comprising:       heat
exchange means (1) on a heat source side;       heat exchange means (3) on
an application side;       a gas pipe (6) for connecting upper ends of the
heat ex-  change means (1) on the heat source side and the heat ex-  change
means (3) on the application side;       a liquid pipe (7) for connecting
lower ends of the heat  exchange means (1) on the heat source side and the
heat ex-  change means (3) on the application side;       heat source means
(A) for alternately performing a heat-  ing operation for raising an
internal pressure of the heat  exchange means (1) on the heat source side
by applying heat  to a refrigerant in the heat exchange means (1) on the
heat  source side and a heat-absorbing operation for lowering the  internal
pressure of the heat exchange means (1) on the heat  source side by
extracting heat from the refrigerant in the  heat exchange means (1) on the
heat source side; and       refrigerant control means (G) for performing
heat ab-  sorption running or heat radiation running on the heat ex-
change means (3) on the application side by allowing the  refrigerant to
flow through one of the gas pipe (6) and the  liquid pipe (7) and
preventing the refrigerant from flowing  through the other pipe in
accordance with whether the heat  source means (A) performs the heating
operation or the heat-                                 93   



absorbing operation, thereby supplying the refrigerant from  the heat
exchange means (1) on the heat source side to the  heat exchange means (3)
on the application side during the  heating operation of the heat source
means (A) and recovering  the refrigerant from the heat exchange means (3)
on the ap-  plication side to the heat exchange means (1) on the heat
source side during the heat-absorbing operation of the heat  source means
(A).       2. The heat transport system of Claim 1, characterized  in that,
in performing the heat absorption running on the  heat exchange means (3)
on the application side,      the refrigerant control means (G) allows a
liquid re-  frigerant to be supplied from the heat exchange means (1) on
the heat source side to the heat exchange means (3) on the  application
side through the liquid pipe (7) and prevents a  gaseous refrigerant from
being recovered from the heat ex-  change means (3) on the application side
to the heat exchange  means (1) on the heat source side through the gas
pipe (6)  during the heating operation of the heat source means (A),  and
allows the gaseous refrigerant to be recovered from the  heat exchange
means (3) on the application side to the heat  exchange means (1) on the
heat source side through the gas  



pipe (6) and prevents a liquid refrigerant from being sup-  plied from the
heat exchange means (1) on the heat source
94           side to the heat exchange means (3) on the application side
through the liquid pipe (7) during the heat-absorbing opera-  tion of the
heat source means (A).       3. The heat transport system of Claim 1,
characterized  in that, in performing the heat radiation running on the
heat  exchange means (3) on the application side,       the refrigerant
control means (G) allows a gaseous re-  frigerant to be supplied from the
heat exchange means (1) on  the heat source side to the heat exchange means
(3) on the  application side through the gas pipe (6) and prevents a liq-
uid refrigerant from being recovered from the heat exchange  means (3) on
the application side to the heat exchange means  (1) on the heat source
side through the liquid pipe (7) dur-  ing the heating operation of the
heat source means (A), and       allows the liquid refrigerant to be
recovered from the  heat exchange means (3) on the application side to the
heat  exchange means (1) on the heat source side through the liquid  pipe
(7) and prevents a gaseous refrigerant from being sup-  plied from the heat
exchange means (1) on the heat source 



side to the heat exchange means (3) on the application side  through the
gas pipe (6) during the heat-absorbing operation  of the heat source means
(A).      4. The heat transport system of Claim 1, characterized  in that
the heat exchange means (1) on the heat source side  includes at least one
first heat exchanger (la) and at least                                 95
one second heat exchanger (1b), which are connected in paral-  lel to each
other,       and that, while the heat source means (A) performs the
heating operation during the heat absorption running of the  heat exchange
means (3) on the application side, only the  first heat exchanger (la) is
heated to raise an internal  pressure of the first heat exchanger (la) and
the pressure is  applied onto the second heat exchanger (1b), thereby
supply-  ing a liquid refrigerant from the second heat exchanger (1b)  to
the heat exchange means (3) on the application side  through the liquid
pipe (7).       5. The heat transport system of Claim 1, characterized  in
that the heat exchange means (1) on the heat source side  includes at least
one first heat exchanger (la) and at least  



one second heat exchanger (lb), which are connected in paral-  lel to each
other,      and that, while the heat source means (A) performs the
heat-absorbing operation during the heat radiation running of  the heat
exchange means (3) on the application side, heat is  absorbed only from the
first heat exchanger (la) to lower an  internal pressure of the first heat
exchanger (la) and the  pressure is applied onto the second heat exchanger
(1b),  thereby recovering a liquid refrigerant from the heat ex-  change
means (3) on the application side to the second heat  exchanger (1b)
through the liquid pipe (7).                                 96
6. The heat transport system of Claim 2 or 4, character-  ized in that the
refrigerant control means (G) includes:       a first solenoid valve (SV1),
which is provided for the  gas pipe (6), opens during the heat-absorbing
operation of  the heat source means (A) and closes during the heating op-
eration of the heat source means (A); and       a second solenoid valve
(SV2), which is provided for the  liquid pipe (7), opens during the heating
operation of the  heat source means (A) and closes during the
heat-absorbing  



operation of the heat source means (A).       7. The heat transport system
of Claim 3 or 5, character-  ized in that the refrigerant control means (G)
includes:       a first solenoid valve (SV1), which is provided for the
gas pipe (6), opens during the heating operation of the heat  source means
(A) and closes during the heat-absorbing opera-  tion of the heat source
means (A); and       a second solenoid valve (SV2), which is provided for
the  liquid pipe (7), opens during the heat-absorbing operation of  the
heat source means (A) and closes during the heating op-  eration of the
heat source means (A).       8. The heat transport system of Claim 2 or 4,
character-  ized in that the refrigerant control means (G) includes:      a
first check valve (CV1), which is provided for the gas  pipe (6) and allows
only the gaseous refrigerant to flow from  the heat exchange means (3) on
the application side to the                                 97
heat exchange means (1) on the heat source side; and       a second check
valve (CV2), which is provided for the  liquid pipe (7) and allows only the
liquid refrigerant to  flow from the heat exchange means (1) on the heat
source side  to the heat exchange means (3) on the application side. 



9. The heat transport system of Claim 3 or 5, character-  ized in that the
refrigerant control means (G) includes:       a first check valve (CV3),
which is provided for the gas  pipe (6) and allows only the gaseous
refrigerant to flow from  the heat exchange means (1) on the heat source
side to the  heat exchange means (3) on the application side; and       a
second check valve (CV4), which is provided for the  liquid pipe (7) and
allows only the liquid refrigerant to  flow from the heat exchange means
(3) on the application side  to the heat exchange means (1) on the heat
source side.       10. The heat transport system of Claim 1, 2, 3 or 4,
characterized by further comprising      reservoir means (20), which is
connected in parallel to  the heat exchange means (1) on the heat source
side and re-  covers the liquid refrigerant in the heat exchange means (1)
on the heat source side.      11. A heat transport system, characterized by
compris-  ing:      at least one first heat exchange section (1A) on a heat
source and at least one second heat exchange section (1B) on
98           



the heat source side;       heat exchange means (3) on an application side;
a plurality of gas pipes (6a, 6b) for connecting upper  ends of the
respective heat exchange sections (1A, 1B) on the  heat source side to an
upper end of the heat exchange means  (3) on the application side;       a
plurality of liquid pipes (7a, 7b) for connecting low-  er ends of the
respective heat exchange sections (1A, 1B) on  the heat source side to a
lower end of the heat exchange  means (3) on the application side;
heat source means (A) for alternately performing a first  heat exchange
operation for raising an internal pressure of  the first heat exchange
section (1A) on the heat source side  by applying heat to a refrigerant in
the first heat exchange  section (1A) on the heat source side and for
lowering an in-  ternal pressure of the second heat exchange section (1B)
on  the heat source side by extracting heat from a refrigerant in  the
second heat exchange section (1B) on the heat source  side, and a second
heat exchange operation for lowering the  internal pressure of the first
heat exchange section (1A) on  the heat source side by extracting heat from
the refrigerant  in the first heat exchange section (1A) on the heat source
side and for raising the internal pressure of the second heat  exchange
section (1B) on the heat source side by applying  heat to the refrigerant
in the second heat exchange section                                 99  



(1B) on the heat source side; and       refrigerant control means (G) for
performing heat ab-  sorption running or heat radiation running on the heat
ex-  change means (3) on the application side by switching flow  conditions
of the refrigerant in the gas pipes (6a, 6b) and  the liquid pipes (7a, 7b)
in accordance with the heat ex-  change operation of the heat source means
(A), thereby sup-  plying the refrigerant from the first heat exchange
section  (1A) on the heat source side to the heat exchange means (3)  on
the application side and recovering the refrigerant from  the heat exchange
means (3) on the application side to the  second heat exchange section (1B)
on the heat source side  during the first heat exchange operation of the
heat source  means (A), and thereby supplying the refrigerant from the
second heat exchange section (1B) on the heat source side to  the heat
exchange means (3) on the application side and re-  covering the
refrigerant from the heat exchange means (3) on  the application side to
the first heat exchange section (1A)  on the heat source side during the
second heat exchange op-  eration of the heat source means (A).       12.
The heat transport system of Claim 11, characterized  in that, in
performing the heat absorption running on the  heat exchange means (3) on
the application side, 



the refrigerant control means (G) switches the flow con-  ditions of the
refrigerant in the gas pipes (6a, 6b) and the
100           liquid pipes (7a, 7b) so as to supply a liquid refrigerant
from the first heat exchange section (1A) on the heat source  side, heated
by the heat source means (A), to the heat ex-  change means (3) on the
application side through the liquid  pipe (7a) and to recover a gaseous
refrigerant from the heat  exchange means (3) on the application side to
the second heat  exchange section (1B) on the heat source side, heat of
which  is absorbed by the heat source means (A), through the gas  pipe (6b)
during the first heat exchange operation of the  heat source means (A), and
switches the flow conditions of the refrigerant in the  gas pipes (6a, 6b)
and the liquid pipes (7a, 7b) so as to  supply a liquid refrigerant from
the second heat exchange  section (1B) on the heat source side, heated by
the heat  source means (A), to the heat exchange means (3) on the ap-
plication side through the liquid pipe (7b) and to recover a  gaseous
refrigerant from the heat exchange means (3) on the  application side to
the first heat exchange section (1A) on  



the heat source side, heat of which is absorbed by the heat  source means
(A), through the gas pipe (6a) during the second  heat exchange operation
of the heat source means (A).       13. The heat transport system of Claim
11, characterized  in that, in performing the heat radiation running on the
heat  exchange means (3) on the application side,      the refrigerant
control means (G) switches the flow con-                                101
ditions of the refrigerant in the gas pipes (6a, 6b) and the  liquid pipes
(7a, 7b) so as to supply a gaseous refrigerant  from the first heat
exchange section (1A) on the heat source  side, heated by the heat source
means (A), to the heat ex-  change means (3) on the application side
through the gas pipe  (6a) and to recover a liquid refrigerant from the
heat ex-  change means (3) on the application side to the second heat
exchange section (1B) on the heat source side, heat of which  is absorbed
by the heat source means (A), through the liquid  pipe (7b) during the
first heat exchange operation of the  heat source means (A), and
switches the flow conditions of the refrigerant in the  gas pipes (6a, 6b)
and the liquid pipes (7a, 7b) so as to  supply a gaseous refrigerant from
the second heat exchange 



section (1B) on the heat source side, heated by the heat  source means (A),
to the heat exchange means (3) on the ap-  plication side through the gas
pipe (6b) and to recover a  liquid refrigerant from the heat exchange means
(3) on the  application side to the first heat exchange section (1A) on
the heat source side, heat of which is absorbed by the heat  source means
(A), through the liquid pipe (7a) during the  second heat exchange
operation of the heat source means (A).       14. The heat transport system
of Claim 11 or 12, charac-  terized in that each of the heat exchange
sections (1A, 1B)  on the heat source side includes at least one first heat
ex-                                102           changer (la) and at least
one second heat exchanger (lb),  which are connected in parallel to each
other,       and that, in the heat exchange section (1A, 1B) on the  heat
source side that receives heat from the heat source  means (A) during the
heat absorption running of the heat ex-  change means (3) on the
application side, only the first heat  exchanger (la) is heated to raise an
internal pressure of the  first heat exchanger (la) and the pressure is
applied onto  the second heat exchanger (1b), thereby supplying a liquid  



refrigerant from the second heat exchanger (1b) to the heat  exchange means
(3) on the application side through the liquid  pipe (7).       15. The
heat transport system of Claim 11 or 13, charac-  terized in that each of
the heat exchange sections (1A, 1B)  on the heat source side includes at
least one first heat ex-  changer (1a) and at least one second heat
exchanger (1b),  which are connected in parallel to each other,       and
that, in the heat exchange section (1A, 1B) on the  heat source side, from
which heat is extracted by the heat  source means (A) during the heat
radiation running of the  heat exchange means (3) on the application side,
only the  first heat exchanger (la) is cooled to lower an internal
pressure of the heat exchanger (la) and the pressure is ap-  plied onto the
second heat exchanger (1b), thereby recovering  a liquid refrigerant from
the heat exchange means (3) on the                                103
application side to the heat exchanger (1b) through the liq-  uid pipe (7).
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