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4 Claims. (C. 62-493) 

This invention relates to absorption refrigerating units 
and to refrigerators, especially domestic refrigerators, pro 
vided with absorption refrigerating units of the continu 
ously operating type comprising three partly coinciding 
fluid cycles, viz. a closed circuit of gaseous refrigerant 
expelled by heat from a liquid in which it was absorbed 
and thereupon liquefied in a condenser and evaporated 
in an evaporator to be subsequently re-absorbed in the 
aforementioned liquid, another closed circuit performed 
by the said absorbing liquid driven by a thermosyphonic 
pump through a boiler and the above-mentioned absorber 
with adjoining liquid vessel, and a third closed circuit 
performed by an inert gas through the absorber and the 
evaporator under the influence of the difference in specific 
weight of the gas leaving the evaporator enriched with 
gaseous refrigerant and the poor gas leaving the absorber, 
the evaporator being located at a suitably higher level 
than the absorber. 

This gas circulation circuit includes a heat eXchanger 
between the branches of the circuit which to a great ex 
tent reduces, loss of refrigeration capacity by intercept 
ing a part of the heat transferred with the inert gas from 
the absorber to the evaporator. 
A main object of this invention is to further reduce 

heat transfer with the inert gas from the absorber to the 
evaporator in order to increase the refrigerating capacity 
and the efficiency of the apparatus. 
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Another object of the invention is to improve the utiliza 
tion of the remaining cooling capacity of the gas mixture 
leaving the evaporator by conducting it inside the current 
of inert gas to the evaporator. 
Another object of the invention is to avoid condensa 

tion on the conduits connecting the evaporator with the 
other components of the unit, so as to avoid undesired 
drip of water condensed from the atmosphere, rust forma 
tion, and loss in refrigerating capacity. 

Other objects and features of the invention will ap 
pear from the following description. 

In refrigerating systems of the above type the total driv 
ing force of the gravitational inert gas circulation and 
the total gas flow resistance of the inert gas circulation 
circuit should be correlated in such a manner that the volume of inert gas passing through the evaporator per 
time unit is at least sufficient for evaporating the liquid 
refrigerant at a rate corresponding to the desired refrig 
eration capacity of the evaporator. The equilibrium of 
the amount of circulating inert gas and the amount of 
evaporated refrigerant for a certain refrigeration capacity 
varies both with the evaporator temperature and With 
the absorber conditions, but it is also to a great extent 
depending upon the distribution of the flow resistance in 
the gas circuit, 

This invention provides for such a distribution of the 
gas circulation resistance in the inert gas circuit that the 
resistance of the gas heat exchanger comprises at least 
75% of the total flow resistance in said circuit. This 
comparatively high resistance of the heat exchanger is 
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2 
according to the invention utilized for providing an im 
proved efficiency of the heat exchanger by increasing 
the heat transmission properties of the heat exchanger 
surfaces. 
The heat transmission coefficient between a gas cur 

rent and a metal surface rises with increasing velocity 
of the gas current which corresponds to a higher flow re 
sistance from a certain gas volume. 
By allowing a comparatively large resistance in the 

gas heat exchanger in an absorption refrigerating sys 
tem according to this invention it has been shown that 
the overall efficiency of the apparatus can be considerably 
increased. 
The invention is illustrated in the accompanying draw 

ing which gives a diagrammatic representation of the 
principal components of an absorption refrigeration unit 
according to the invention and the general arrangement 
thereof. 
The unit comprises an evaporator 1, supposed to be 

mounted in conventional manner in a heat insulated food 
storage space of a refrigerator cabinet not shown. One 
heat insulating wall of said storage space is indicated gen 
erally at 20 in the drawing and separates the storage 
space from a suitable apparatus compartment preferably 
accomodating the remaining components of the unit. 
The evaporator 1 is connected through the gas heat 

exchanger 3 to the absorber 2 and to the upper part of 
the liquid vessel 8 in which the rich solution (absorption 
liquid laden with absorbed gaseous refrigerant) is ac 
cumulated. 
Moreover, the unit comprises in the ordinary manner 

a liquid heat exchanger 15 and the thermosyfonic pump 
10 associated with the boiler 12 which is connected by 
way of a rectifier 17 to the condenser 18. 
The operation of this unit is conventional and proceeds 

as follows: 
The rich solution of gaseous refrigerant (ammonia) 

in absorption liquid (water) is supplied by gravity by Way 
of the pipe 9 forming the inner part of the liquid heat 
exchanger 15 to the thermosyphonic pump 10 and by 
means of heat supplied to the boiler inner-tube 13 raised 
through the riser pipe 11 to the top of the boiler 12. 
The inner-tube 13 may be heated electrically or by any 
other means such as one or more burners for gaseous 
or liquid fuel and the heat supply may be controlled 
manually or preferably automatically in the usual man 
le. 

The poor solution flows by gravity from the boiler 
through the pipe 14 and the outer part of the liquid heat 
exchanger and pipe 16 to the upper end of the absorber 
2, down through the absorber, and eventually back to 
the liquid vessel 8 enriched with refrigerant absorbed in 
the absorber. - 

The gaseous refrigerant expelled by heat in the pump 
and the boiler is conducted through the pipe 17, in 
which absorption liquid vapour condenses and flows 
back to the boiler, to the condenser 18 which comprises 
one or more finned or gilled air cooled tubes in which 
the gaseous refrigerant condenses and flows in liquid 
state through pipe 6, jacket 5 and pipe 7 to the evapo 
rator 1. 
A circulation of inert gas (hydrogen) is maintained 

through the absorber, the evaporator, and the upper part 
of the liquid vessel 8 due to the above mentioned differ ence in specific weight of the circulating gas and the 
elevated position of the evaporator as against the absorber. 
For further information, the arrows in the drawing 

indicate the different directions of the currents in the 
complete apparatus, fully drawn arrows indicate liquid 
currents, while dotted arrows indicate gas currents. The 
pipe 19, is a pressure equalising conduit between the 
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upper end of the condenser and the upper part of the 
vessel 8. 

In a particular example the evaporator consists of a 
coil of 34's steel tubing having a total length of 7'; the 
absorber 2 consists of a coil of 1' steel tubing having 
a total length of 11'; in this example both the evaporator 
and the absorber had approximately 5 windings; the 
driving force of the inert gas circuit is determined by an 
average height difference of approximately 1' between 
the evaporator coil and the absorber coil. 
The gas heat exchanger 4 is of the coaxial-pipe type 

having a total length of 3/2, and with the following di 
mensions: inner tube (4): A6' inner diameter by 0.04' 
wall thickness; outer tube (3): 34' inner diameter. 

Thus, according to this invention the major part of 
the gas flow resistance in the inert gas circuit is located 
in the gas heat exchanger which in this example takes 
approximately 75% of the available driving force at 
normal operating conditions, while the resistance in the 
evaporator is only 15% and the resistance in the ab 
sorber approximately 10%. 
The flow resistance in the gas heat exchanger should 

be evenly distributed along the heat transmission sur 
faces, since the gas velocity in every part of the heat 
exchanger should be as large as possible. Further, it is 
a special advantage for a heat exchanger made on the 
principle in question that it is so designed that the cold 
gas from the evaporator is conducted through the inner 
pipe 4 of the exchanger in order fully to utilize the cold 
contained therein for cooling down the hot gas from the 
absorber. 

Another important feature of the invention is em 
bodied in the above mentioned jacket 5 through which 
the comparatively hot liquid refrigerant is passed on its 
way from the condenser to the evaporator in heat ex 
changing relationship with the conduits of the inert gas 
circuit. This arrangement serves the double purpose 
of cooling the liquid refrigerant and thus enabling a 
lower evaporator temperature to be attained, and of in 
ercepting the cold led away from the evaporator by con 
duction through the metal of the conduits to the sur 
roundings so as to reduce cold losses and prevent con 
densation of humidity from the ambient atmosphere 
upon cold metal parts outside the heat insulating walls of 
the storage space. 
The jacket 5 should extend at least over the stretch 

of the conduits 3 and 4 which extends through the heat 
insulating wall and should preferably cover that part of 
the outer surface of the gas heat exchanger outside said 
heat insulating wall which would otherwise under normal 
operating and atmospheric conditions attain a tempera 
ture below the dew point of the atmosphere. 

It is to be understood that the above example and the 
various embodiments of the individual components 
thereof are only given by way of example and should 
not be construed in a limiting sense. 
For instance, any type of absorber than the above de 

scribed plain comparatively wide tube may be employed 
with equal success provided that the gas flow resistance 
and the gas velocity therein are small as compared with 
the resistance and velocity in the gas heat exchanger and 
that the surface areas available for absorption and cooling 
purposes resp. are satisfactory. 

Likewise, the condenser 18 may be of any suitable de 
sign, which also applies to the boiler, the pump, the liquid 
heat exchanger and the gas heat exchanger, provided 
that the latter should be of a highly efficient type and 
utilize the major part of the gravitational driving force 
of the inert gas circuit. 
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4. 
Well known details such as boiler-, pump-, and liquid 

heat exchanger insulation, and means for maintaining 
a forced or natural draft of cooling air through and/or 
past absorber, rectifier, and condenser have been omitted 
in the interest of brevity. 

I claim: 
1. An absorption refrigerating unit comprising, in 

combination, a boiler, a condenser, an evaporator, an 
absorbet, and a thermosyphonic pump connected in series 
to form a refrigerant circuit, said boiler, said absorber, 
and said pump also being connected in Series with a liquid 
receiver to form a second circuit for an absorbing liquid, 
said evaporator having a gas supply pipe and a return 
gas flow pipe and being disposed at a higher level than 
said absorber and being connected in series therewith to 
form a gravity-actuated circulation system for an inert 
gas, the return gas flow pipe from the evaporator being 
disposed inside the gas supply pipe to the evaporator for 
at least a substantial portion of its length whereby to 
form therewith an internally cold gas heat exchanger, the 
gas flow resistance of said gas heat exchanger being sub 
stantially evenly distributed throughout the length of the 
exchanger and representing the major portion of the gas 
flow resistance of the entire inert gas circulation system. 

2. An absorption refrigerating unit as claimed in claim 
1, further characterized in that the total gas flow resist 
ance of the gas heat exchanger is at least 75% of the gas 
flow resistance of the entire inert gas circulation system. 

3. A refrigerator comprising an absorption refrigerating 
unit having a boiler, a condenser, an evaporator arranged 
separately in a heat-insulated storage space, an absorber 
and a thermosyphonic pump connected in series to form 
a refrigerant circuit, said boiler, absorber, and pump be 
ing also connected in series with a liquid vessel to form 
a further circuit for an absorbing liquid, said evaporator 
being arranged at a higher level than said absorber and 
connected in series therewith to form a gravity-operated 
circulation system for an inert gas, a return gas flow pipe 
from the evaporator extending inside a gas supply pipe 
thereto for at least a considerable part of its length so as 
to form therewith a gas heat exchanger embodying at 
least the major part of the total gas flow resistance of the 
inert gas circulation system and extending through a heat 
insulated wall of the storage space, a jacket enclosing at 
least that part of said gas heat exchanger which extends 
through said heat insulated wall and forming part of a 
conduit for supplying liquid refrigerant to the evaporator. 

4. A refrigerator as claimed in claim 3 further charac 
terized in that said jacket extends at least over that part 
of said gas heat exchanger which during normal opera 
tion would otherwise attain a surface temperature below 
the dew point of the ambient atmosphere. 
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