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This invention relates to a method and apparatus for 
hot gas defrosting of multiple evaporator refrigeration 
systems. 
The principal object of the present invention is to pro 

vide a method and apparatus for hot gas defrosting of a 
multiple evaporator refrigeration system which recycles 
the condensed hot gas that has been used for defrosting 
into another evaporator coil to perform useful refrigera 
tion, thus eliminating the pump-down period necessary to 
dispose of the hot gas condensate and/ or eliminating the 
need for a re-evaporator. 

In the prior art hot gas defrosting systems, the con 
densed refrigerant which was used to defrost the evapora— 
tor coils had to be taken from the system and re 
evaporated for further use. The instant system, on the 
other hand, utilizes the cold, condensed refrigerant which 
has been condensed from hot gas while defrosting one of 
the evaporator coils to accomplish useful refrigeration in 
another evaporator coil of a multiple system. 

Additional objects of the hot gas defrosting method and 
apparatus of the present invention are to provide a system 
which is simple to operate, one which requires less equip 
ment, and a system which is more e?icient and less expen 
sive to operate than the conventional hot gas defrosting 
methods. 

Other objects will be in part apparent and in part 
pointed out speci?cally hereinafter in connection with the 
description of the drawing which follows and in which: 
The single ?gure of the drawing is a diagrammatic 

representation of the hot gas defrosting apparatus for 
multiple evaporator refrigeration systems of the present 
invention. 
The refrigeration system, as shown in the accompany 

ing diagram, includes two refrigerating units which have 
been designated 10a and 10b, respectively. It is to be 
understood, however, that the hot gas defrosting system 
of the present invention is not intended to be restricted 
to a two unit system as it is likewise adaptable to installa 
tions having more than two refrigerating units. Each of 
the refrigerating units contains an evaporator 12a and 
1211, respectively, which form a part of a refrigeration 
system. The refrigeration system includes a compressor 
14 having the discharge end thereof connected to a con 
denser 16 by a pipe 18. The outlet of the condenser is 
connected to a liquid receiver 20 by pipe 22, and the 
liquid receiver is in turn connected to evaporators 12a 
and 121'; by pipes 24, 26a, 26b, 28a and 28b. The outlets 
of the evaporators are connected to the suction side of 
the compressor by pipes 30a, 30b and 32. 

Pipe 26a, which is the liquid line leading from the re 
ceiver to the evaporator 12a, is shown provided with a 
solenoid valve 34a for temperature control, although this 
valve may be eliminated from the system without effect 
ing operation of the hot gas defrosting cycle; and, a re— 
stricting means 36a of the conventional type which main 
tains a predetermined degree of ?ooding. 
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Refrigerating unit 10b is provided with an identical set 

of valves, controls and tubes similarly designated 34b and 
36b. Outlet pipes 30a and 30b from the evaporators are 
provided with solenoid valves 44a and 44b, respectively. 

Pipes 28a and 28b form connections between pipe 18 
leading from the compressor to the condenser and the in 
let ends of evaporators 12a and 12b. Pipes 28a and 28]) 
contain solenoid valves 46a and 46b, respectively, to con 
trol the flow of hot refrigerant gas from the condenser 
and compressor into the evaporators. 
The inlet ends of evaporators 12a and 12b are inter 

connected by pipes 48a and 4812 which contain means for 
restricting the flow of condensed refrigerant therebetween 
which will be designated hereinafter as a restrictor 50. 
Any means for restricting the flow of condensed refriger 
ant between the evaporators can be used, such as a capil 
lary tube, a hand expansion valve, an automatic expansion 
valve, an ori?ce of predetermined size or an adjustable 
ori?ce. 

During normal operation of the refrigerating system 
solenoid valves 46a and 4611 are closed, while all other 
valves in the system remain open. None of the refriger-v 
ant will pass through restrictor 50 as both refrigeration 
units lie in an open balanced system. The conventional 
refrigerating cycle need not be described as it is the one 
commonly used in multiple evaporator systems. 
Now in regard to the defrosting cycle, assume that 

evaporator coil 12a has been selected to be defrosted. 
Solenoid valve 34a, if used, is closed to stop the flow of 
refrigerant from the liquid receiver into refrigerating unit 
10a and solenoid valve 46a is opened to admit the hot gas 
refrigerant through pipe 28a into the inlet end of evapora 
tor coil 12a. If evaporator 12a is of the conventional 
dry-fed type, solenoid valve 44a on the outlet pipe of the 
evaporator may be closed along with valve 34a, if used, 
at the same time valve 46a is opened. In any instance, 
valve 44a is closed to prevent the hot gas from leaving the 
outlet end of the evaporator. Evaporator 12a is now iso 
lated from evaporator 12b except for pipe 48 containing 
restrictor 50. The hot gas is admitted to the evaporator 
under pressure which creates a pressure differential tend 
ing to force the condensate formed from the hot gas from 
pipe 48a into pipe 48b through the restrictor. A small 
quantity of hot gas may leak through the restrictor before 
entering the evaporator. However, the gas will quickly 
condense to a liquid and thereafter the restrictor will pass 
only liquid. The hot gas in the evaporator defrosts the 
coil, cools and condenses, whereupon the condensate ?ows 
by gravity counter-current through the incoming hot gas 
and ?ows out the inlet end of the evaporator into pipe 
48a. Accordingly, the condensate will return by gravity 
to the inlet end of the evaporator 12a at which point the 
conduit 48a may be joined to the underside thereof so as 
to lead the condensate by gravity ?ow to the inlet side of 
the restrictor 50. As mentioned, the restrictor will not 
permit more than a small quantity of gas to leak through, 
since gravity will induce a steady stream of liquid to build 
up and ?ow through the restrictor 50. Restrictor 50 
meters the condensate into line 48b, due to the pressure 
di?erential between the evaporator coils and the cold con 
densate performs useful refrigeration as it ?ows through 
evaporator coil 12]). Evaporator 12b may be defrosted 
in like manner with the condensate from the hot gas being 
used to accomplish useful refrigeration in coil 12a. 
From the foregoing description of the apparatus and 

method for accomplishing hot gas defrosting of multiple 
evaporator refrigeration systems it will be appreciated 
that various modi?cations may be made without depart‘ 
ing from the fundamental principles of the invention. 
Therefore, it is to be understood that the scope of the in 
vention is not to be limited in any manner except in ac 
cordance with the appended claims. 
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We claim: 
1. A defrosting apparatus for use with a plurality of 

evaporators in a refrigeration system including a source 
of refrigerant connected to supply either hot gas’ or cold 
refrigerant to each evaporator of the system comprising 
means for isolating a selected evaporator in the system 
from the supply of cold refrigerant for defrosting, means 
for introducing the hot gaseous refrigerant under pressure 
into each isolated evaporator for defrosting same, and 
means for transferring the cold, condensed refrigerant that 
has been used for defrosting the selected evaporator to 
the source and to the exclusion of the gaseous refrigerant 
through each of the evaporators not being defrosted in 
order to accomplish useful refrigeration. ‘ 

2. A'met'nod for defrosting a refrigeration system of 
the type including at least two evaporators and a source 
of refrigerant connected to supply either hot gas or cold 
refrigerant to at least one of the evaporators of the sys 
tem comprising the steps of shutting off the supply of 
cold refrigerant to the inlet end of the evaporator selected 
for defrosting, shutting off the outlet end of said evapora 
tor, introducing hot gaseous refrigerant under pressure 
into the inlet end .of said evaporator to accomplish de 
frosting thereof, allowing said hot gaseous refrigerant to 
become cool and condense in said evaporator and, ?ow 
counter-currently back to the inlet end thereof, and trans 
ferring the .cold condensed refrigerant to the inlet end of 
another evaporator in the system to accomplish refrigera 
tion thereof. _ 

3. A closed circuit refrigeration system comprising in 
combination: a compressor, a condenser, a receiver and 
an evaporator unit connected in a series circuit contain 
ing a refrigerant, the evaporator unit including at least 
two evaporators connected in parallel to receive cold 
refrigerant from the receiver at the inlet ends thereof and 
discharge hot gas to the compressor from the outlet ends, 
the inlet ends of each evaporator being connected inde 
pendently to the compressor to‘receive hot gas directly 
therefrom, and conduit means interconnecting the inlet 
ends of each evaporator including means for restricting 
the ?ow of condensed refrigerant ,therethrough to receive 
the condensed refrigerant from the evaporator being de 
frosted to the exclusion of :the hot gas, each evaporator 
being positioned .to establish .counter ?ow of the ;;c_0n 
densed refrigerant in relation to _the:.?ow of the hot gas 
through the inlet ends, means .for selectively and inde 

, pendentlyconnecting each :evaporator to the compressor 
to receive v'hot gas therefrom or the receiver to receive 
cold refrigerant, and means ,for controlling the flow ,of 
hot gas . from the ;outlet :end of each > evaporator. 

4. A device in accordance with claim 3 .in which the 
trneansrfor selectively connecting each evaporatorwith the 
receiver . orithe compressor comprises ,a ‘valve between. the 
compressor and :each evaporator, and a valve between the 
receiver and each evaporator. 

5. A device in accordance withclaim 4 in which .agsec 
ond valve in ,provided between the receiver and =each 
evaporator, said “second valve ,being connected ,in series 
with the ?rst mentioned valve vtherebetween. 

6. In an evaporatorsystem wherein there 'is;provided,a 
source :of refrigerant to ;supply either hot gas “or cold 
refrigerant to apair of evaporators of the system, the 
combination therewith comprisingmeans to admit the hot 

10 

gas to each of said evaporators for defrosting, means for 
selectively closing the outlet end of each evaporator as it 
is being defrosted, conduit means interconnecting said 
evaporators including a restrictor so located as to receive 
the liquid condensate under gravity flow from the evapo 
rator being defrosted for flow into said other evaporator 
in the form of cold refrigerant, said evaporators being 
connected to provide for successively defrosting each of 
said evaporators while simultaneously passing the con 
densate formed in each evaporator into the other evapora 
tor for refrigeration purposes. 

7. A method for successively defrosting each of a pair 
- of evaporators connected in parallel in a refrigeration 
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system, the system including a source of refrigerant con 
nected to selectively supply either hot gas or cold refriger 
ant to each of said evaporators, comprising the steps of 
isolating one of the evaporators from the supply of cold 
refrigerant, heating the isolated evaporator with hot 
gaseous refrigerant to accomplish defrosting thereof, and 
transferring (the condensed refrigerant from the isolated 
evaporator under gravity ?ow to the other evaporator to ~ 
the exclusion of the gaseous refrigerant for refrigeration 
thereof in a ?rst cycle of operation, then in a second cycle 
isolating the other evaporator, defrosting it as in the ?rst 
cycle with the hot gaseous refrigerant, and followed by 
transferring the condensed refrigerant to the evaporator 
previously defrosted to establish the reversible and simul 
tanous defrosting and refrigeration of the evaporators 
during each cycle. 

8. A defrosting apparatus for use with at least one 
evaporator in a refrigeration system including a source 
of refrigerant connected to supply either hot gas or cold 
refrigerant to the evaporator of the system comprising, 
means for interrupting the supply of cold refrigerant to 
one end of the evaporator selected for defrosting, means 
for opening the one end of said evaporator to the supply 
of :hot gaseous refrigerant, means for closing the other 
end of said evaporator to retain the hot gas therein, and 
conduit means for said evaporator being operative to 
transfer the hot gaseous refrigerant that has become 
cooled/andcondensed from the selected evaporator to the 
exclusion ,of the gaseous refrigerant in order to accom 
plish useful refrigeration, the evaporator being disposed to 
establish counter-?ow of the condensed refrigerant rela 
tive to the ?ow of the hot gaseous refrigerant into said 
conduit means. 
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