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This invention relates to a refrigeration system and to 
a method of operating a refrigeration system and, more 
particularly, to recirculating residual liquid refrigerant 
through an evaporator by utilizing flash gas in the system. 

In various types of evaporators such as those having 
tube bundles over which refrigerant is sprayed or dripped, 
or through which refrigerant is pumped, for example, 
Some means is usually required for recirculating residual 
liquid refrigerant through the evaporator to fully wet all 
heat eXchange surfaces, thereby providing acceptable ef 
ficiency. Motor driven pumps are commonly used for 
this purpose but are expensive and often troublesome. 

It is a primary object of this invention to provide a 
new and improved refrigeration system and method of 
providing refrigeration. A related object is to recirculate 
residual liquid refrigerant collecting in the system. An 
other related object is provision for recirculating this 
liquid refrigerant by utilizing flash gas. 
These and other objects and advantages of the inven 

tion will be apparent from the following description and 
drawing which is a schematic flow diagram of a refrigera 
tion system embodying features of the invention. 
The invention is equally applicable to various types of 

refrigeration systems such as an absorption system or a 
compression system and is illustrated as embodied in a 
centrifugal compressor refrigeration system. 

Referring to the drawing, refrigerant condensate passes 
from a condenser 11 through a refrigerant condensate line 
12 and flow metering means such as a float valve unit 13 
vented to the condenser 11 through a vent line 14. From 
the float valve the liquid refrigerant passes through a 
flash gas chamber 15 and a refrigerant supply line 16 to 
a refrigerant inlet 17 of an evaporator 18. The supply 
line 16 has a liquid seal loop 19 for substantially pre 
venting passage of flash gas through the supply line 16 
into the evaporator 18 to maintain the chamber 15 above 
evaporator pressure. The liquid refrigerant vaporizes in 
the evaporator 18 and is withdrawn through a suction 
line 20 communicating with a compressor 21 from which 
compressed refrigerant vapor passes through a high 
pressure refrigerant line 22 to the condenser 1. 
The illustrated evaporator 18 has a tube bundle 23 

through which chilled water is suitably circulated to a 
load having a cooling requirement. The refrigerant en 
tering the evaporator 18 through the refrigerant inlet 17 
passes into a drippan 24 having a plurality of perforations 
in its bottom wall through which the liquid refrigerant 
drips over the tube bundle 23 and is vaporized as the 
chilled water in the bundle is cooled. A portion of the 
liquid refrigerant passing over the tube bundle 23 does 
not vaporize but collects in a sump 25 of residual liquid 
refrigerant in the bottom of the evaporator 18 from 
which the residual refrigerant is pumped back through a 
recirculating refrigerant line 26 to the refrigerant inlet 17 
and the drippan 24 for recirculation over the tube bundle 
23. 
Pumping of the residual liquid refrigerant results from 

a high density head of this liquid refrigerant lifting a 
relatively lower density column of froth formed by mix 
ing refrigerant gas with a portion of the residual liquid 
refrigerant. More particularly, in order to pump the 
liquid refrigerant from the evaporator sump 25 to the 
evaporator inlet 17, the illustrated embodiment of the re 
circulating refrigerant line 26 is formed with a loop hav 
ing a depending portion 27 extending downwardly from 
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the Sump 25 and communicating with an ascending por 
tion 28 extending upwardly to the refrigerant inlet 17. 
The refrigerant froth is formed in the ascending portion 
28 of the line 26 by passing refrigerant flash gas from the 
chamber 15 through a flash gas line 29 opening into the 
ascending portion 28 at an elevation sufficiently below the 
head of residual liquid refrigerant that the substantially 
lower density froth mixture is lifted to the inlet 17. The 
flash gas line 29 preferably extends through the recirculat 
ing line 28 in sealed engagement therewith, and has a 
suitable mixing portion 30 herein opening upwardly in 
the line 28 to mix the gas with the liquid refrigerant to 
form the froth. 
While a preferred embodiment of the invention has 

been described and illustrated, it should be understood 
that the invention is not limited thereto but may be 
otherwise embodied within the scope of the following 
claims. 

claim: 
1. A method of operating a refrigeration system in 

cluding a first portion adapted to contain liquid refriger 
ant and a second portion at a higher elevation adapted 
to receive the refrigerant comprising dispersing gas in a 
portion of said liquid refrigerant to form a mixture hav 
ing a substantially lower density than the liquid refriger 
ant, and applying the head pressure of said liquid re 
frigerant in said first portion to said gas and liquid mixture 
to raise said portion of gas and liquid to said second 
portion. 

2. A method of operating a refrigeration system includ 
ing an evaporator having an inlet for liquid refrigerant 
in an upper portion, a Sump for residual liquid refriger 
ant in a lower portion, and conduit means having a por 
tion descending from said Sump and a portion ascending 
to said inlet in which the steps consist in providing flash 
gas at a pressure above the evaporator pressure during 
operation of the system, passing said flash gas into liquid 
refrigerant in the ascending portion of Said conduit 
means below the level of said liquid refrigerant in said 
conduit means to form a relatively low density mixture 
of refrigerant liquid and gas, and lifting said mixture to 
said inlet by the head pressure of liquid refrigerant in 
said descending portion. 

3. In a refrigeration system, the combination of a first 
region adapted to contain liquid refrigerant, a second 
region at an elevation higher than the first region adapted 
to receive refrigerant from the first region, a line connect 
ing the two regions having a descending portion and an 
ascending portion adapted to contain liquid refrigerant, 
means for discharging gaseous refrigerant in the ascend 
ing portion of said line below the level of liquid refriger 
ant therein to form a froth of substantially lower density 
than the liquid refrigerant, said gaseous refrigerant being 
discharged into the line at a position such that the head 
of liquid refrigerant in said line raises the froth to the 
Second region. 

4. A refrigeration system comprising an evaporator 
and refrigerant inlet means in an upper portion of the 
evaporator for the passage of liquid refrigerant into the 
evaporator to vaporize and provide cooling, a sump for 
residual liquid refrigerant in a lower portion of the 
evaporator, means adapted to withdraw the refrigerant 
vapor from said evaporator, means adapted to pass re 
frigerant to said evaporator including a flash gas cham 
ber adapted to be at a pressure above the evaporator 
pressure during operation of the system, means adapted 
to pass liquid refrigerant to said chamber, means adapted 
to pass liquid refrigerant from said chamber to said inlet 
means, a line having a first portion descending from said 
Sump and a second portion ascending from the descend 
ing portion to said inlet means for the passage of said 
residual liquid refrigerant to said refrigerant inlet means, 
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and means adapted to pass said residual liquid refrigerant 
through said line to said inlet means including means com 
municating with said chamber and opening into said 
ascending portion of said line below the level of said 
residual liquid refrigerant therein adapted to inject flash 
gas from said chamber into the liquid refrigerant to form 
a relatively low density mixture of refrigerant liquid and 
gas, said flash gas being discharged into the line at a 
position such that the head of residual liquid refrigerant 
lifts said mixture to said inlet means. 
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