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This invention is a method and apparatus for operating 
a building air conditioning apparatus during the interme 
diate or low refrigeration load season and its novelty con 
si‘sts in the steps of the process and the combination of 
the elements as will be more fully hereinafter pointed out. 
vOne of the objects of the invention is to eliminate the 

expense-and necessity for running the compressor of a 
building’air conditioning apparatus when the outside wet 
bulb temperature is 58° F. or lower. 
Another object of the invention is by adding certain 

elements to the structure of the usual standard air con 
ditioning unit or installation for a building and operating 
this converted unit by a certain method, to accomplish 
the necessary air conditioning during periods of low load 
conditions at a very great saving in operating costs. 
A further object of the invention is to accomplish this 

by means of and in a manner of heat exchange between 
the condenser and the cooler that eliminates the necessity 
for the operation of the compressor when this method 
and apparatus are in use. 

Referring to the drawings, 
Fig. 1 is a schematic layout of the operation of the 

usual building air conditioning unit; 
Fig. 2 is a detail of portions of the condenser and cooler 

embodying the additional parts added to the usual build 
ing air conditioning unit essential to the operation of the 
process of the invention. 

In the‘ drawings, 10 is a condenser of the usual building 
air conditioning unit which has a bundle of water tubes 
11 running therethrough and which has an outlet pipe 12 
running from the connection 12a to the roof 12b of the 
building where it connects to the upper end of a cooling 
tower 13 and it terminates in a series of holes along its 
bottom edge forming a downward spray 14. The cooling 
tower 13 has air intake louvers 15 and a suction fan 16 
operated by motor 17 which draws the air upwardly 
through the spray 14 and out to the open air. The water 
thus cooled is pumped back through pipe 18 and pump 
19 into the bundle of water tubes 11 in the condenser 10 
at 18a thereby completing this cycle. 

In this way the water in water tubes 11 in the con 
denser 10 is constantly cooled so as to cool and liquefy 
the vapors of refrigerant 20 passing into condenser 10 
from cooler 21 through a compressor 22 of usual struc< 
ture connecting one end of cooler 21 to the adjoining end 
of condenser 10. The compressor 22 is of usual construc~ 
tion and not shown in detail. 
The cooler 21 is also connected to the condenser 10 by 

a ?oat trap 23 of usual construction through which the 
condensed refrigerant 20 can pass in onlyone direction 
from the condenser 10 into the cooler 21. A bundle of 
chill water tubes 24 are mounted in the lower half of 
cooler 21 so as to run its entire length and they are cov 
ered by refrigerant 20 which ?lls only the lower half of 
cooler 21. These tubes 24 carrying the chilled water 
leave the cooler 21 at 25a into pipes 25 and pass in parallel 
through room cooling units 26 equipped with fans 27 
driven by motors 28 and return by pipes 29 through pump 
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41 and connection 29*’ into cooler 21 thereby completing 
this cycle. 
An equalizer 30 controlled by hand operated valve 31 

connects the cooler 21 to the condenser 10 and may be 
used in the usual building air conditioning system as de 
sired. . 

The foregoing describes the usual structure as found 
in the great majority of building air conditioning units. 
The operation of this usual building air conditioning 

unit during light, ordinary or heavy load conditions is al 
ways the same.‘ In order to secure su?icient chilling‘ of 
the water circulated from the cooler 21 through pipe 20 
and cooling units 26, it is necessary to run the compressor 
22 to build up pressure and condense the refrigerant 20, 
vapors from the cooler 21, and thereby liquefy said 
vapors so as to return the vaporized refrigerant 20 in liq- 

this continuous cycle constantly maintain the temperature 
in the cooler 21 by varying the pressure in cooler 21. 

In our novel structure, in addition to the regular or 
usual building air conditioning equipment as hereinabove 
described,.we add a pump 32, a pipe 33 leading from the 
bottom of’ cooler 21 and drawing the refrigerant 20 
through pipe 33, pump 32 into pipe 34 which leads into 
a distribution or spray pipe 35 having outlets 36 in the 
bottom of spray pipes 35 which run the length of cooler 
21 immediately above the tube bundle 24. This pump 
32 is operated by motor 37 which is controlled by an inter 
locking switch 38 receiving power from 39, a source of 
power. A second circuit 4t) runs from the other side of 
switch 38 to the compressor 22 to operate same. It there 
fore is impossible for pump 32 and compressor 22 to op 
erate at the same time as the interlocking switch 38 can 
only be in one position or the other at one end and the 
same time. 

In operating our process the cooling tower fan 16, the 
condenser water pump 19 and the chilled water pump 41 
are all set in operation and the refrigeration is then as 
follows: 
The cool condenser water passing through the tubes 

11 of condenser 10 absorbs the latent heat of evaporation 
from the surrounding refrigerant 20, vapor and gas and 
condenses it to a liquid which passes through ?oat trap 
23 into cooler 21. This reduces the pressure in both the 
condenser 10 and the cooler 21. The temperature of the 
refrigerant 20 in the cooler 21 is now lower than the chill 
water passing through tubes 24 in cooler 21 and therefore 
the refrigerant 20 absorbs heat from said chill water in 
tubes 24 and reduces the temperature. This cycle con 
tinues until a heat exchange balance is reached and there 
by will produce 10 to 15% of the refrigeration capacity 
of the regular compressor unit. 
To improve this cycle we add to the usual building air 

conditioning unit a refrigerant pump 32 by means of 
pipes 33 and 34 in the cooler 21 Where the refrigerant 20 
level is such that it covers only the lower half of the 
tube bundle 24. This pump 32 is installed so as to dran 
the refrigerant 20 from the bottom of cooler 21 and dis 
charge it through a distribution or spray tube 35 located 
over the tube bundle 24 in the cooler 21. 

It will be understood that any recognized source of 
cold water may be used instead of the cooling tower 13 
such as cold well water as is always used in installations 
where it is available. 

This will increase the heat transfer rate between the 
refrigerant 20 and the chill water in tube bundle 24 suffi 
ciently to attain the required temperature of said chill 
water and the interlocking switch 38 as above described 
will prevent the operation of pump 32 and compressor 22 
at the same time as these two operations are distinct and 
separate operations and are not to be used simultaneously. 
An equalizer tube 30 if not in the unit as installed, must 

uid form through ?oat trap 23 to the cooler 21 and by, 
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also ‘be added with a shut-'o?' valve 31 which must be 
closed- when the compressor 22 is in ‘use. This-equalizer 
30 will allow a free passage‘of the gas from refrigerant 
20 in the cooler 21 into condenser 10 in installations 
where‘such free =passage1is votherwise restricted. ' 

Variations may be made in the process and apparatus 
ofiour "invention without departing from the object ‘and 
intent = of‘ the - same and such variations are 'covered- by‘ the 
scope =of‘the speci?cation, drawings~ and claims herein. 
We claim: 

The combination in an air conditioning machine of 
a semi-?ooded- cooler having "a bundle of tubesvin its 
lower'half, a condenser connected ‘thereto by a-compres 
sor, {a cooling’ tower for ‘condensing refrigerant vapor in 
said condenser, ‘an equalizer ~pipe connecting said cooler 
and ‘condenser controlled byua hand operated valve,’ a 
spray =he‘a‘di mounted over' said bundle of tubes in said‘ 
cooler‘ and. connected by a pipe leading from the bottom 
of said cooler through a pump to said spray head and a 
two’ way-switch leading to a source of electric power 
andcontrolling in one position the operation of said 
spray‘ head pump and in, the other position controlling 
the operation ‘of the compressor. 

2. In a turbo refrigeration unit of an air conditioning 
machine having a cooling tower, fan and water‘ cooler. 
pump, a semi ?ooded cooler‘ and pump, ‘a condenser and 

4 
compressor and an equalizer passage connecting said 
condenser (and said~cooler; the-process ‘ of operating‘sam'e 
as a heat exchanger when the compressor is at rest dur 
ing low load periods by operating the cooling tower, fan 
and Water cooler pump, opening said pressure equalizing 
passage, and drawing off the refrigerant liquid from the 
bottom of the cooler and spraying it over tubes in the 
cooler and thereby wetting the upper portion of said 
tubes‘ so as‘ to improve the cycle vof refrigeration. 
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