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57 ABSTRACT 
An air conditioning unit divided air-tight into a first 
section and a second section and installed in a room, 
comprising an evaporator mounted in the first section, 
a compressor mounted in the second section and a 
condenser mounted in the second section, said first 
section being formed with a fresh air supply port and 
an air ejection port and said second section being 
formed with a room air inlet port and an air outlet 
port. 

7 Claims, 4 Drawing Figures 
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AIR CONDITIONING APPARATUS 

This invention relates to air conditioning apparatus, 
and more particularly it is concerned with an air condi 
tioning apparatus which is adapted to heat and cool a 
plurality of rooms. 
This invention has as its object the provision of an air 

conditioning apparatus comprising a plurality of air 
conditioning units each unit being installed in one of 
the rooms to be cooled and heated, so that air condi 
tioning can be carried out efficiently. 
Additional objects as well as features and advantages 

of this invention will become evident from the descrip 
tion set forth hereinafter when considered in conjunc 
tion with the accompanying drawings, in which: 
FIG. 1 is a vertical sectional view of the air condition 

ing apparatus comprising one embodiment of this in 
vention; 
FIG. 2 and FIG. 3 are views in explanation of one 

form of air conditioning unit; and 
FIG. 4 is a vertical sectional view in explanation of 

another form of air conditioning unit. 
One embodiment of this invention will be explained 

with reference to FIGS. 1 to 3. 
An air conditioning unit 2 is installed in each of 25 

chambers 1A, 1B, 1C and 1D. 
The air conditioning unit 2 is contained in a case 3 

which is divided airtight by a partition into a first sec 
tion 5 and a second section 6. 
An evaporator 7 including a cooling coil and the like 

of a cooling mechanism is mounted in the first section 
5, and a compressor 8 and an air-cooled condenser 9 
of the cooling mechanism are mounted in the second 
section 6. The refrigerant passes through the evapora 
tor 7, compressor 8 and condenser 9 constitute in a 
cooling cycle. - 
The first section 5 is formed in its lower side portion 

with a room air drawing port 10 and in its upper side 
portion with an ejection port 11. An ejection blower 12 
is mounted inwardly of the ejection port 11. 
As shown in FIG. 2, a fresh air supply port 13 is 

formed in a lower side portion of the first section 5 of 
each of the air conditioning units 2 installed in the 
rooms 1A and 1B. The first section 5 of each of the air 
conditioning units 2 of the rooms 1C and D is pro 
vided with no air supply port 13, the room air drawing 
port 10 of each of these units 2 serving as a fresh air 
supply port as shown in FIG. 3. 
The second section 6 is formed in its upper side por 

tion with a room air inlet port 14 and in its lower side 
portion with an air outlet port 15. 
The air conditioning apparatus according to this in 

vention comprises a fresh air supply device 16 installed 
in the open air. The supply device 16 comprises a filter 
18, a coil 19 for cooling and heating fresh air and a 
blower 20 mounted in a case 17. The case 17 is formed 
with an air supply inlet port 21 at one side thereof 
which is juxtaposed to the filter 18 and with an air de 
livery port 22 at the other side thereof which is dis 
posed opposite to the air inlet port 21. . 
Connected to the air supply device 16 at the air deliv 

ery port 22 is an air supply duct 23 which extends 
along the rooms 1A, 1B, 1C and 1D. Branch ducts 24 
branch off from the air supply duct 23 at suitable points 
to be connected to the air conditioning units 2 of the 
respective rooms 1A and 1B at the respective supply 
ports 13. 
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2 
Ejection ducts 25 branch off from the air duct 23 at 

suitable points to open in the respective rooms 1C and 
1D. 
The air conditioning apparatus according to this in 

vention further comprises an air discharge device 26 
which comprises an exhaust blower 28 mounted in a 
case 27 which is formed with an exhaust port 29 at one 
side thereof and an air suction port 30 at the other side 
thereof. 
Connected to the air discharge device 26 at the air 

suction port 30 is an air outlet duct 31 which extends 
along the rooms 1A, 1B, 1C and 1D. Branch ducts 32 
branch off from the air outlet duct 31 at suitable points 
to be connected to the respective air exhaust ports 15 
of the air conditioning units 2 of the respective rooms. 

The operation of the air conditioning apparatus ac 
cording to this invention will now be explained. When 
the rooms 1A, 1B, 1C and 1D are to be cooled, the sup 
ply blower 20 of the supply device 16 for treating fresh 
air and the exhaust blower 28 of the air discharge de 
vice 26 are driven and at the same time the ejection 
blowers 12 of the respective air conditioning units 2 are 
driven. 

In this way, fresh air is drawn from out of doors 
through the inlet port 21 of the supply device 16, and 
dust and other foreign matter are removed from the 
drawn air by means of the filter 18. The air from which 
dust and other foreign matter are removed is cooled by 
means of the coil 19 and delivered by means of the sup 
ply blower 20 into the air supply duct 23. 
The fresh air in the air supply duct 23 passes through 

the branch ducts 24 direct into the first sections of the 
respective air conditioning units 2 of the rooms 1A and 
1B through the respective air supply ports 13. The fresh 
air thus delivered to the air conditioning units 2 is 
ejected by the respective ejection blowers 12 into the 
rooms 1A and 1B through the respective ejection ports 
1. At the same time, the air in the rooms 1A and 1B 
is drawn by suction through the respective room air 
drawing ports 10 into the respective units 2 and ejected 
through the respective ejection ports 11 into the rooms 
1A and 1B, so that the air in the rooms 1A and 1B can 
be moved in circulation. 
The fresh air in the air supply duct 23 passes through 

the respective air ejection ducts 25 into the rooms 1C 
and 1D, and thence into the first sections 5 of the re 
spective units 2 through the respective room air draw 
ing ports 10. The air delivered to the units 2 is ejected 
by the respective ejection blowers 12 into the rooms 1C 
and 1D through the respective ejection ports 11, so that 
the air in the rooms 1C and 1D can be moved in circu 
lation. 
On the other hand, the air in the rooms 1A, 1B, 1C 

and 1D is drawn by suction through the respective 
room air inlet ports 14 into the second sections 6 of the 
respective units 2, and passed through the respective 
air outlet ports 15 into the respective branch ducts 32, 
into the air outlet duct 31, and through the air suction 
port 30 into the air discharge device 26, from which the 
air is vented to atmosphere through the exhaust port 
29. 
As the blowers of the air supply device, air exhaust 

device and all the air conditioning units are driven as 
aforementioned, the compressor 8 of the cooling mech 
anism is driven, so that a refrigerant is circulated 
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through the compressor 8, condenser 9 and evaporator 
7 in the indicated order in a cooling cycle. 
The air passing through the first section 5 of each 

unit 2 is cooled by heat exchange at the evaporator 7, 
so that the rooms 1A, 1B, 1C and 1D can be cooled by 
the respective air conditioning units 2. 
The air passing through the second section of each 

unit 2 and exhausted therefrom is brought into contact 
with the air-cooled condenser 9 and compressor 8 be 
fore being exhausted, so as to thereby cool the con 
denser 9 and compressor 8. 

In the embodiment shown and described herein 
above, each air conditioning unit 2 is described as 
being provided with an ejection blower 12. It is to be 
understood, however, that an induction nozzle 33 may 
be provided in the supply port 13 and the ejection 
blower 12 may be done without as shown in FIG. 4. 

It is also to be understood that air may be exhausted 
to atmosphere direct through the air outlet ports of the 
respective air conditioning units 2 by eliminating the 
air outlet duct 3. 
When it is desired to heat the rooms 1A, 1B, 1C and 

1D, a refrigerant valve 4 is switched so that the direc 
tion of movement of the refrigerant through the com 
pressor 8, condenser 9 and evaporator 7 is reversed as 
conventional practices. 

In this reverse cycle, the evaporator 7 serves as an 
air-cooled condenser and the air-cooled condenser 9 
may serve as an evaporator. In this way, the hot air pro 
duced by the evaporators 7 is ejected by the respective 
ejection blowers 12 through the respective ejection 
ports 11 into the rooms 1A, 1B, 1C and 1D. The heat 
of the air exhausted into the rooms 1A, 1B, 1C and 1D 
is absorbed by the respective condensers 9, and cooled 
air is exhausted through the respective exhaust ports 
15. The heat absorbed by the condensers 9 is given off 
by the evaporators 7, so that the heat given off can be 
used again. It will be appreciated that the heating oper 
ation of the apparatus according to this invention is 
performed such that the heat of the discharged air 
which corresponds to the amount of air introduced into 
each air conditioning unit 2 is used again based on the 
principles of an air-cooled heat pump. 
By causing each air conditioning unit 2 to act as a 

heat pump, this invention makes it possible to heat the 
rooms 1A, 1B, 1C and 1D without mounting additional 
piping for passing hot water through the rooms. 
The air conditioning apparatus according to this in 

vention is constructed as aforementioned. In cooling 
rooms by the apparatus according to this invention, the 
cooling mechanism mounted in the air conditioning 
unit installed in each room and consisting of the com 
pressor, air-cooled condenser and evaporator performs 
a cooling operation. The cooling efficiency is increased 
by drawing fresh air through the supply port of the first 
section of each unit, cooling the drawn air by the evap 
orator in the first section and ejecting the cooled air 
through the ejection port into the room. At the same 
time, the cooled air in the room is utilized for cooling 
the air-cooled condenser by introducing the cooled air 
in the room into the second section of the unit and ex 
hausted therefrom after the air-cooled condenser is 
brought into contact with the cooler air, thereby in 
creasing the efficiency of the condenser by using air of 
low temperature for cooling purposes. 

if the condensate produced by the evaporator of the 
second section were utilized for cooling the condenser, 
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4. 
it would be possible to further increase the efficiency 
of the condenser. 
This invention offers the advantage of simplifying the 

construction of the air conditioning apparatus, because 
the air conditioning unit in each room does not require 
piping for supplying cooled water, and a cooler and 
cooling tower for all the air conditioning units can be 
eliminated. 
The apparatus according to this invention can per 

form a heating operation based on the heat pump ef. 
fect by collecting the heat of exhausts and without re 
quiring piping for supplying hot water. 
What is claimed is: 
1. In a central heating and cooling system, an air con 

ditioning apparatus comprising 
a central air conditioning unit for fresh air, 
ducts for supplying conditioned fresh air from said 
central air conditioning unit to a plurality of rooms, 
and 

air conditioning units for heating and cooling condi 
tioned fresh air delivered through said ducts, 
wherein an air conditioning unit is provided in each 
of said plurality of rooms and each air conditioning 
unit having 

a first section, an evaporator mounted in said first 
section, 

a second section, a compressor mounted in said sec 
ond section, and an air-cooled condenser, said first 
section being provided with a fresh air supply port 
and a fresh air ejection port, and said second sec 
tion being provided with an inlet port and an outlet 
port for room air. 

2. The air conditioning apparatus of claim 1, wherein 
said fresh air supply port of the air conditioning unit in 
each room communicates with said duct connected to 
said central air conditioning unit. 

3. The air conditioning apparatus of claim 1, wherein 
a room air drawing port serving as a fresh air supply 
port is formed in said first section of the air condition 
ing unit in each room and each of said ducts connected 
to said central air conditioning unit communicates with 
each room. 

4. The air conditioning apparatus of claim 1, wherein 
the air discharged through the air outlet port of the air 
conditioning unit in each room is vented directly to the 
atmosphere. 

5. The air conditioning unit of claim 1 which is 
adapted to reverse the direction of movement of a re 
frigerant through the compressor, condenser and evap 
orator through which the refrigerant normally passed in 
a cooling cycle. 

6. An air conditioning apparatus comprising 
a central air conditioning unit for fresh air, 
ducts for supplying conditioned fresh air from said 

central air conditioning unit to a plurality of rooms, 

a plurality of air conditioning units installed in said 
plurality of rooms, one unit in one room, each of 
said air conditioning units being divided airtight 
into a first section and a second section, each air 
conditioning unit comprising an evaporator 
mounted in said first section, a compressor and a 
condenser mounted in said second section, said 
first section being formed with a fresh air supply 
port and an air ejection port and said second sec 
tion being formed with a room air inlet port and an 
air outlet port, and an air outlet duct connected to 
the air outlet port of each air conditioning unit in 
each room and communicating with the atmo 
sphere. 

7. The air conditioning apparatus of claim 6 further 
comprising an air discharge device connected to said 
air outlet duct. 
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