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and energy-efficient defrosting of the evaporator than has 

hitherto been possible. 

 

It is an object of the invention to at least provide the public 

with a useful choice. 

 

BRIEF SUMMARY OF THE INVENTION 

In one aspect of the invention there is provided a vapour 

compression refrigeration system including a compressor 

arranged to re-circulate refrigerant through a condenser, an 

expansion device and an evaporator, a defrost receiver with or 

without an additional liquid receiver through which hot 

refrigerant from the condenser flows before passing through 

the expansion device, and a valve arrangement which, in a 

defrost phase, connects the evaporator to the defrost receiver 

to allow hot refrigerant from the defrost receiver to pass 

through the evaporator, wherein  

- the valve arrangement is arranged to create, during the 

defrost phase, a defrost circuit through which hot refrigerant 

vapour flows from the defrost receiver to the evaporator and 

cool liquid refrigerant condensate returns from the evaporator 

to the defrost receiver without passing through the 

compressor; and 

- the defrost receiver is associated with a heat storage medium 

in heat-exchange contact with the refrigerant and from which 

stored heat energy is released into the refrigerant flowing 

through the defrost circuit and transported to the evaporator 

during the defrost phase.
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In a further aspect of the invention there is provided a method 

of defrosting a vapour compression refrigeration system 

including a compressor arranged to re-circulate refrigerant 

through a condenser, an expansion device and an evaporator, a 

defrost receiver with or without an additional liquid receiver 

through which hot refrigerant from the condenser flows before 

passing through the expansion device, and a valve 

arrangement which, in a defrost phase, connects the 

evaporator to the defrost receiver to allow hot refrigerant from 

the defrost receiver to pass through the evaporator, wherein 

- the valve arrangement is arranged to create, during the 

defrost phase, a defrost circuit through which hot refrigerant 

vapour flows from the defrost receiver to the evaporator and 

cool liquid refrigerant condensate returns from the evaporator 

to the defrost receiver without passing through the 

compressor; and 

- the defrost receiver is associated with a heat storage medium 

in heat-exchange contact with the refrigerant and from which 

stored heat energy is released into the refrigerant flowing 

through the defrost circuit and transported to the evaporator 

during the defrost phase by the process of refrigerant boiling in 

the defrost receiver followed by refrigerant condensation in the 

evaporator. 

 

In a further aspect of the invention there is provided a vapour 

compression refrigeration system including a compressor, a 

condenser, a suction manifold, a liquid supply manifold, and a 

plurality of evaporators;
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 each of the evaporators having a respective expansion or 

other refrigerant feed device through which refrigerant flows 

from the condenser via the liquid supply manifold to the 

respective evaporator when the compressor is operated to 

re-circulate refrigerant through the condenser and via the 

suction and liquid supply manifolds through the respective 

evaporator in a refrigeration cycle; wherein: 

 a plurality of defrost receivers are provided, each defrost 

receiver comprising a respective heat exchanger in association 

with a respective heat storage unit, the heat exchanger of each 

defrost receiver being arranged in association with a respective 

one of the evaporators so that refrigerant flows from the 

condenser via the liquid supply manifold and through the heat 

exchanger of the respective defrost receiver before passing 

through the respective expansion or other refrigerant feed 

device during the refrigeration cycle;  

 and each heat storage unit comprises a phase change 

material arranged in heat exchange contact with the refrigerant 

flowing through the respective heat exchanger so that the 

phase change material is melted as it extracts heat from the 

refrigerant during the refrigeration cycle; 

 and each evaporator is provided with a valve 

arrangement which is arranged, in a defrost cycle of the 

respective evaporator, to isolate the respective evaporator and 

defrost receiver from the suction and liquid supply manifolds 

and to connect the respective evaporator to the respective 

defrost receiver to form a defrost circuit in which refrigerant 

from the respective heat exchanger flows through the 
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evaporator and extracts stored heat energy from the phase 

change material in the respective heat storage unit. 

 

SUMMARY OF THE INVENTION 

 

The present invention generally proposes a vapour compression 

refrigeration system including a compressor arranged to 

re-circulate refrigerant through a condenser, an expansion 

device and an evaporator, in which relatively hot refrigerant 

from the condenser flows through a defrost receiver before 

passing through the expansion device, and, in a defrost phase, 

a valve arrangement connects the evaporator to the defrost 

receiver to create a defrost circuit which allows hot fluid to pass 

from the defrost receiver to the evaporator and liquid 

refrigerant in the evaporator to flow to the defrost receiver, 

 characterised in that the refrigeration system is 

constructed and operated such that, in a pre-defrost phase, the 

valve arrangement closes the fluid input to the evaporator and 

the compressor operates to partially evacuate the evaporator 

before the evaporator is connected to the defrost receiver. 

 

By isolating the input to the evaporator prior to commencement 

of the defrost phase and allowing the compressor to remove 

refrigerant from the evaporator, the commencement of the 

defrost phase causes the hot refrigerant to boil and results in 

immediate flash flooding of the evaporator with hot refrigerant 

vapour.  The invention therefore provides a means of 

defrosting the evaporator which uses a minimum amount of net 

energy
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shown in Fig. 2 which can be used with multiple evaporators; and 

 

Figure 6 shows a further modification as applied to the refrigeration 

circuit of Fig.5. 

 

DETAILED DESCRIPTION OF THE DRAWINGS 

 

Unless the context clearly requires otherwise, throughout the 

description and the claims, the words “comprise”, “comprising”, and the 

like are to be construed in an inclusive sense as opposed to an 

exclusive or exhaustive sense; that is to say, in the sense of "including, 

but not limited to". 

 

Fig. 1, shows a widely used direct expansion arrangement to which the 

present invention may be applied, comprising a closed refrigerant 

circuit in which a compressor 1 pressurises vapour phase refrigerant.  

The hot superheated gas leaving the compressor passes to a condenser 

2 in which desuperheating and subcooling occurs.  The warm high 

pressure liquid refrigerant then passes to a liquid receiver vessel 3 

acting as a refrigerant reservoir.   Liquid from the reservoir supplies an 

expansion device 4 where a rapid drop in pressure produces a two 

phase stream of cold vapour and liquid which then enters the bottom of 

evaporator 5.  Evaporation of the liquid phase is completed in the 

evaporator so that the required cooling effect is achieved.  Cold 

sub-cooled vapour from a top exit of the evaporator 5 then returns to 

the inlet of the compressor 1 via the suction line of the compressor and 

the cycle is repeated. 

 

Various embodiments of the invention will now be described which 

achieve rapid energy-efficient defrosting of the evaporator in such a 

refrigeration system.  In the following description and drawings the 

reference numbers used in Fig. 1
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What is claimed is: 

 

1. A vapour compression refrigeration system including a 

compressor arranged to re-circulate refrigerant through a 

condenser, an expansion device and an evaporator, a defrost 

receiver with or without an additional liquid receiver through 

which hot refrigerant from the condenser flows before passing 

through the expansion device, and a valve arrangement which, 

in a defrost phase, connects the evaporator to the defrost 

receiver to allow hot refrigerant from the defrost receiver to 

pass through the evaporator, 

 wherein  

- the valve arrangement is arranged to create, during the 

defrost phase, a defrost circuit through which hot refrigerant 

vapour flows from the defrost receiver to the evaporator and 

cool liquid refrigerant condensate returns from the evaporator 

to the defrost receiver without passing through the 

compressor; and 

- the defrost receiver is associated with a heat storage medium 

in heat-exchange contact with the refrigerant and from which 

stored heat energy is released into the refrigerant flowing 

through the defrost circuit and transported to the evaporator 

during the defrost phase. 

 

2. A vapour compression refrigeration system according to 

Claim 1 in which the heat storage medium comprises a 

phase-change medium. 
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3. A vapour compression refrigeration system according to 

Claim 2 in which the phase-change medium is contained within 

the defrost receiver. 

 

4. A vapour compression refrigeration system according to 

Claim 2 in which the phase-change medium is included between 

the defrost receiver and the expansion device. 

 

5. A vapour compression refrigeration system according to 

Claim 1 in which a fluid-to-fluid heat exchanger is included 

between the defrost receiver and the expansion device and a 

fluid heat storage medium is circulated through the secondary 

of the heat exchanger to a storage reservoir. 

 

6. A vapour compression refrigeration system according to 

Claim 1 in which heating means is arranged to provide 

additional heat input to the hot refrigerant flowing from the 

defrost receiver. 

 

7. A vapour compression refrigeration system according to 

Claim 1 which includes a plurality of evaporators and in which 

each evaporator is associated with a respective defrost 

receiver. 

 

8. A vapour compression refrigeration system according to 

Claim 1 in which a pump is arranged to return liquid refrigerant 

from the evaporator to the defrost receiver during the defrost 

phase.
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9. A vapour compression refrigeration system according to 

Claim 1, wherein the refrigeration system is arranged such 

that, in a pre-defrost phase, the valve arrangement closes the 

fluid input to the evaporator and the compressor operates to 

partially evacuate the evaporator before the evaporator is 

connected to the defrost receiver.  

 

10. A method of defrosting a vapour compression 

refrigeration system including a compressor arranged to 

re-circulate refrigerant through a condenser, an expansion 

device and an evaporator, a defrost receiver with or without an 

additional liquid receiver through which hot refrigerant from the 

condenser flows before passing through the expansion device, 

and a valve arrangement which, in a defrost phase, connects 

the evaporator to the defrost receiver to allow hot refrigerant 

from the defrost receiver to pass through the evaporator, 

 wherein 

- the valve arrangement is arranged to create, during the 

defrost phase, a defrost circuit through which hot refrigerant 

vapour flows from the defrost receiver to the evaporator and 

cool liquid refrigerant condensate returns from the evaporator 

to the defrost receiver without passing through the 

compressor; and 

- the defrost receiver is associated with a heat storage medium 

in heat-exchange contact with the refrigerant and from which 

stored heat energy is released into the refrigerant flowing 

through the defrost circuit and transported to the evaporator 

during the defrost phase by the process of refrigerant boiling in 
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the defrost receiver followed by refrigerant condensation in the 

evaporator. 

 

11. A method according to Claim 10, wherein the valve 

arrangement closes the fluid input to the evaporator and the 

compressor operates to partially evacuate the evaporator 

before the evaporator is connected to the defrost receiver.  

 

12. A vapour compression refrigeration system including a 

compressor, a condenser, a suction manifold, a liquid supply 

manifold, and a plurality of evaporators; 

 each of the evaporators having a respective expansion or 

other refrigerant feed device through which refrigerant flows 

from the condenser via the liquid supply manifold to the 

respective evaporator when the compressor is operated to 

re-circulate refrigerant through the condenser and via the 

suction and liquid supply manifolds through the respective 

evaporator in a refrigeration cycle;  

 wherein: 

 a plurality of defrost receivers are provided, each defrost 

receiver comprising a respective heat exchanger in association 

with a respective heat storage unit, the heat exchanger of each 

defrost receiver being arranged in association with a respective 

one of the evaporators so that refrigerant flows from the 

condenser via the liquid supply manifold and through the heat 

exchanger of the respective defrost receiver before passing 

through the respective expansion or other refrigerant feed 

device during the refrigeration cycle;  

 and each heat storage unit comprises a phase change 
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material arranged in heat exchange contact with the refrigerant 

flowing through the respective heat exchanger so that the 

phase change material is melted as it extracts heat from the 

refrigerant during the refrigeration cycle; 

 and each evaporator is provided with a valve 

arrangement which is arranged, in a defrost cycle of the 

respective evaporator, to isolate the respective evaporator and 

defrost receiver from the suction and liquid supply manifolds 

and to connect the respective evaporator to the respective 

defrost receiver to form a defrost circuit in which refrigerant 

from the respective heat exchanger flows through the 

evaporator and extracts stored heat energy from the phase 

change material in the respective heat storage unit. 

 

13. A vapour compression refrigeration system according to 

claim 12, wherein the refrigeration system is arranged such 

that, in a pre-defrost phase of each evaporator, the valve 

arrangement closes the fluid input to the evaporator and the 

compressor operates to partially evacuate the evaporator 

before the evaporator is connected to the defrost receiver.  

 

14. A vapour compression refrigeration system substantially as 

herein described with reference to any one of the the embodiments 

described in Figures 2 to 6. 

 

15. A method of defrosting a vapour compression refrigeration 

system substantially as herein described with reference to any one 

of the embodiments described in Figures 2 to 6. 










