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ABSTRACT OF THE DISCLOSURE 
This provides a chimney cooler for cooling liquids com 

prising a plurality of horizontal tubes having outer and 
inner surfaces and constructed of material which ab 
sorbs liquid and maintains strength and stability at the 
same time. Means are located above the said tubes to 
supply liquid to be cooled over the outer surfaces of said 
tubes. The liquid passes downwardly over the said tubes 
and is absorbed by the material of the tubes so that the 
liquid advances to the inner wall surfaces. Means are then 
provided to pass atmospheric air through the said tubes 
to evaporate the liquid from the inner surfaces to thereby 
cool the liquid passing over the outer surfaces of the 
tube. 

Background of the invention 
Chimney coolers with natural draught must be of large 

structural dimensions if they are intended to have a fairly 
satisfactory cooling efficiency. The cooling temperature 
obtained by such coolers naturally lies above the tempera 
ture of the atmospheric air serving as the cooling agent 
because this latter absorbs heat from the liquid running 
down and dissipates it. If the liquid is to be cooled down 
to temperatures below that of the atmospheric air, one 
has to depend on the use of mechanically operated cool 
ing apparatus or cooling towers, e.g. of the type having 
incorporated shower surfaces provided by asbestos 
cement slabs or the like, in which the draught is produced 
by fans and the cooling air is brought in direct contact 
with the liquid to be cooled in that, for example, it is 
conveyed through the cooling tower in a direction opposite 
to that of the liquid. Cooling apparatus of this kind in 
volve high capital expenditure and operating cost result 
ing in many cases in an uneconomical cooling operation. 

Summary of the invention 
It is the object of the invention to construct chimney 

coolers of the initially specified type in such a manner 
as to considerably improve their cooling efficiency, there 
by to make it possible that the liquid can be cooled down, 
particularly on hot days, to a temperature below that of 
the atmospheric air, and that by natural draught and with 
out additional technical expenditure or increasing the 
customary dimensions of the chimney cooler. 
To attain this object the invention provides a chimney 

cooler of the specified type which is characterized in that 
the tubes are made of asbestos cement, fibrous cement or 
another hygroscopic material, the strength and stability 
of which is not impaired by the absorption of liquid, 
and designed so that small amounts of the liquid absorbed 
by the outer tube wall are allowed to advance as far 
as to the inner wall surfaces of the tubes to be evaporated 
within the tubes by atmospheric air passing therethrough. 

During the evaporation heat is absorbed from the 
cooling air and the tube walls, which results in a consider 
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able increase of the cooling efficiency and, moreover, 
in that the liquid to be cooled can be cooled down to tem 
peratures below the temperature of the atmospheric air. 
To achieve the desired evaporation effect it will be ex 

pedient to incorporate in the cooler tubes of asbestos 
70 

2 
cement or fibrous cement, respectively, manufactured with 
low compaction. The relatively loose structure of such 
tubes advantageously influences their liquid absorbing 
power. 

It has proved to be particularly advantageous if the 
tubes are designed as square section tubes each having 
a downwardly directed longitudinal edge inserted in tri 
angular recesses provided in horizontal supporting timbers 
and an opposite upwardly directed longitudinal edge for 
receiving the liquid to be cooled that is conveyed there 
onto. The upwardly directed longitudinal edge facilitates 
the uniform distribution of the liquid to be cooled to 
the two longitudinal halves of the tube. 

Brief description of the drawings 
An embodiment of the invention will now be described 

by way of example and with reference to the accompany 
drawings, in which: 

FIG. 1 is a vertical longitudinal section through the 
chimney cooler according to the invention, taken on the 
line I-I of FIG. 3; 
FIG. 2 is a vertical cross section taken on the line 

II-II of FIG. 3, and 
FIG. 3 is a horizontal cross section taken on the line 

III-III of FIG. 2. 

Description of specific embodiment 
The drawings show a cooler which comprises a plu 

rality of preferably square section tubes 1 of asbestos 
cement or fibrous cement which are disposed in several, 
for example eight superposed rows in a supporting frame 
consisting of four vertical posts 2 and a plurality of hori 
zontal supporting cross-timbers 3. Each row is formed 
of a plurality, for example six square section tubes 1 
which are inserted in triangular recesses in the support 
ing cross-timbers 3 by their downwardly directed longi 
tudinal edges, while their longitudinal edges opposite 
the support are upwardly directed. As shown in FIG. 2, 
the square section tubes 1 of each row are slightly spaced 
apart from one another, whereas the spacing of the Super 
posed rows substantially corresponds to the width of the 
tube wall. 
The vertical posts 2 of the supporting frame are em 

bedded in thickened wall portions 4a of a concrete founda 
tion 4 which forms a collecting basin 5 disposed under 
the cooler for receiving the liquid cooled on its way down 
between the tubes 1. The cooled liquid is withdrawn from 
an auxiliary chamber, which is separated from the basin 
5, and fed or refed, respectively, to the points of consump 
tion. The liquid to be cooled is contained in a tank 6 
arranged on top of the supporting frame and from there 
it is conveyed into distributing channels 8 through pipe 
conduits 7 in which shut-off means are incorporated. The 
distributing channels 8 are secured to the Supporting 
frame above the uppermost row of the square section 
tubes, the arrangement being such that two adjacent 
square section tubes at a time have a common distributing 
channel 8 associated therewith. To achieve this end, the 
distributing channels 8 are arranged above the free inter 
val between any two adjacent square section tubes on 
the supporting frame. When the level of the liquid flow 
ing into the distributing channels 8 has risen adequately 
high, the liquid will flow over the brim of the distributing 
channels 8 and conveyed to the upwardly directed longi 
tudinal edges of the upper row of the square section tubes 
1 by means of sloping surfaces 9 fixed to the side walls of 
the distributing channels 8. From each longitudinal edge 
the liquid divided into two substantially equal parts will 
flow down the two inclined walls of the square section 
tubes 1 and on to the upwardly directed longitudinal edges 
of the square section tubes 1 disposed in the second and 
the following rows. The square section of the tubes 1 



3. 
is particularly suitable for uniformly conveying equal 
amounts of the water to be cooled to the inclined sur 
faces of the tubes. It is self-evident that for obtaining 
the desired evaporation effect it is also possible to use 
tubes of rectangular, circular or profiled cross section of 
symmetric or asymmetric design. 
On one side of the basin 5 the concrete foundation 4 

forms a solid footing 4b in which four uprights 10 are 
anchored that are connected by diagonal members 11 
to form the frame of a chimney. The chimney frame is 
lined or covered with slabs 12 of asbestos cement or an 
other suitable material which define a high draught shaft 
13. In the slabs 12 of the draught shaft 13 which face 
the cooler, square recesses are provided which correspond 
to the clear cross section of the tubes 1. The ends of the 
tubes 1 are applied to the recessed slabs so that their 
clear cross sections are accurately aligned with the cor 
responding square recesses in the slabs. The air entering 
the open ends of the square section tubes 1 remote from 
the chimney in the direction of the arrows x (FIG. 1) 
absorbs heat from the liquid to be cooled while passing 
through the tubes 1. The heated air leaving the tubes 1 
and entering the draught shaft 13 in the direction indicated 
by the arrows y will stream upwards in the draught shaft 
13, since it has assumed a lower specific weight due to 
the increase of its temperature, and produce a powerful 
draught in the draught shaft 13 and the tubes 1. For 
regulating the draught a control flap 14 capable of being 
opened as wide as the circumstances may require and 
of being locked in both the opening and closing posi 
tions is provided at the lower end of a wall of the draught 
shaft which is not facing the cooler, e.g. of the wall op 
posite the cooler, as shown in FIG. 1. 
Due to the fact that the square section tubes 1 used in 

the cooler proposed by the invention are made of asbestos 
cement, fibrous cement or another material that is hygro 
scopic to a certain degree, the air passing through the 
square section tubes 1 comes into contact with the small 
amount of liquid advanced as far as to the inner wall 
surface of the tubes 1 and thus causes this amount of 
liquid to evaporate within the tubes 1. During this evapo 
ration the above-described additional cooling effect is 
produced which enables amounts of warm liquid, par 
ticularly of condensate, to be cooled down to a relatively 
low temperature exclusively by the natural draught of 
the chimney. 

It will however be appreciated that it is also possible 
to incorporate in a known manner one or more fans 
in the draught shaft 13 which may be actuated if re 
quired, i.e. when the natural draught alone is not suf 
ficient to cool the liquid down to a predetermined tem 
perature. 
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The invention may be embodied in other specific forms 

without departing from the spirit or essential charac 
teristics thereof. The present embodiment is therefore to 
be considered in all respects as illustrative and not re 
strictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing de 
scription and all changes which come within the meaning 
and range of equivalency of the claims are therefore in 
tended to be embraced therein. 

I claim: 
1. A chimney cooler for the cooling of liquids con 

prising: 
(a) a plurality of horizontal tubes having outer and 

inner surfaces and constructed of material which 
absorbs liquid and maintains strength and stability, 

(b) means located above said tubes supplying liquid 
to be cooled over the said outer surfaces to cause 
liquid to pass downwardly over said tubes and to 
be absorbed in effective amounts by the said tube 
material for the liquid to advance to the said inner 
wall surfaces, and 

(c) means passing atmospheric air through said tubes 
to evaporate the liquid from said inner surfaces 
thereby cooling the liquid as it passes over the said 
outer surfaces. 

2. A chimney cooler as defined in claim 1 wherein the 
cooler includes supporting timbers having triangular re 
CeSSeS, 

the said material hygroscopic, 
said tubes having a square cross-section including a 
downwardly directed longitudinal edge inserted in 
said recesses and an oppositely upwardly directed 
longitudinal edge receiving the liquid to be cooled 
that is supplied from said supply means. 

3. A chimney cooler as defined in claim 1, wherein 
the material is asbestos cement. 

4. A chimney cooler as defined in claim 1, wherein 
the material is fibrous cement. 

5. A chimney cooler as defined in claim 1, wherein 
tubes manufactured with low compaction are incorpo 
rated in the cooler, 
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