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This invention relates to cooling towers. 
According to the invention a cooling tower includes a 

plurality of heat exchanger elements for cooling water 
by indirect heat exchange with air flowing through the 
elements, and the heat exchanger elements are inclined at 
an angle to the horizontal. 
One cooling tower in accordance with the invention will 

now be described by way of example with reference to 
the accompanying drawings, of which: 

FIG. 1 is a diagrammatic view of part of a steam tur 
bine plant including a water cooling installation; 

FIG. 2 is a simplified vertical section of a forced 
draught cooling tower which forms part of the water cool 
ing installation, taken on the line II-II of FIG. 3; 

FIG. 3 is a simplified horizontal section of part of the 
cooling tower, taken on the line III-III of FIG. 2; 
FIG. 4 is an enlarged view of a detail of part of FIG. 2; 
FIG. 5 is a section on the line V-V of FIG. 3 showing 

another detail to a larger scale than FIG. 3. 
Referring to FIG. 1, a steam turbine 34 exhausts into 

a direct-contact steam condenser 35. A pipe 36 leads 
from the base of the condenser 35 to a pump 37. A 
pipe leads from the pump outlet to a T-junction, from 
which a pipe 38 leads in one direction to provide feed 
water for a boiler (not shown) associated with the steam 
turbine. In the other direction a pipe 41 leads from the 
T-junction to a warm water main 22. A number of heat 
exchanger elements 15, which are shown diagrammatical 
ly in FIG. 1 and are arranged in the forced-draught cool 
ing tower as shown in FIGS. 2-5, are connected to the 
warm water main 22 by water inlet pipes 20. Water out 
let pipes 21 from the heat-exchanger elements 15 are con 
nected to a cold water main 23 which leads to the con 
denser 35, into which the cold water from pipe 23 is 
sprayed through jet orifices 42. 
The water inlet pipes 20 and outlet pipes 21 are con 

nected to waterboxes 19 at the base of the heat-exchanger 
elements 15, the waterboxes being internally divided into 
two halves by a wall 43. A number of water tubes 16 
lead from the inlet half of the waterbox 19 to a return 
waterbox 18 at the top of the heat-exchanger element. A 
similar number of water tubes 16 lead from the return 
water-box 18 to the outlet half of the waterbox 19. A 
plurality of cooling fins 17 are attached to the pipes 16. 

Referring now to FIGS. 2 to 5, the cooling tower com 
prises an open-sided building 10 having two end walls 11 
and a flat roof 12 supported by the end walls, in which 
there are a number of circular vents surmounted by ven 
turi-shape fairings 13, each housing a fan 14. The vents 
are arranged in two parallel lines (which are viewed end 
on in FIG. 2), but it will be clear that, for example, a 
single line of vents is possible. Each fan 14 is driven by 
an electric motor 14A through a gearbox 14B. In the 
building 10 are mounted two lines of heat-exchanger ele 
ments 15, one line of heat-exchanger elements being as 
sociated with each line of vents. Adjacent heat-exchanger 
elements 15 in each line are arranged in zig-zag fashion 
at about 60 to each other, as is best seen in FIG. 3, and 
at about 45 to the horizontal, as is best seen in FIG. 2. 
The actual positions of warm water main 22, cold 

water main 23, water inlet pipes 20 and water outlet pipes 
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2 
21 in relation to the heat-exchanger elements 15 and wa 
terboxes 19 is shown in FIGS. 2 and 3. In addition a 
small-bore drain pipe 40 is connected from the lowest 
point of the inlet side of each waterbox 19 to the inlet 
main 22, and a small-bore drain pipe 40A is connected 
from the lowest point of the outlet side of the waterbox 
to the outlet main. 23. 
At the lower end of each waterbox 19 there is fitted 

an inclined steel foot 24 which is secured to concrete 
foundations 25 firmly fixed to the ground (FIGS. 3 and 4). 
The tubes 16 of each heat-exchanger element 15 are 

supported by a framework 26, which for clarity is not 
shown in FIGS. 2 and 3, but which is secured at its base 
to the waterbox 19 and to the inclined foot 24. Two par 
allel longitudinal beams 27 are arranged below the roof 
12 and above the level of the heat-exchanger elements 
15, and form part of the framework of the building 10. 
All the heat-exchanger elements 15 of one line are sus 
pended from one beam 27, by means of linkages 28, and 
those of the other line from the other beam. One linkage 
28 is shown in FIG. 5, in which a link 29 is pivoted to a 
bracket 30 secured to the beam 27 and to another bracket 
31 secured to the upper part of the heat-exchanger ele 
ment framework 26. The gap between the top of the ele 
ments 15 and the adjacent beam 27 is closed by a sheet 
metal wall to prevent air ingress. 
A horizontal division plate 32 is arranged above the 

pipes 22, 23 to join the lower inner edges of the cooling 
elements 15 (triangular sheet-metal baffles may be used 
to prevent air flow between the waterboxes 19 of adja 
cent heat-exchanger elements and the plate 32), and a 
vertical longitudinal dividing wall 33 divides the space 
between the plate 32 and the roof 12, so that the fans 14 
draw air upward through only those heat-exchangers 15 
directly below them. 

It will be understood that cooling towers having heat 
exchanger element inclined at an angle to the horizontal 
in accordance with the invention are not confined to the 
forced-draught type; for example, the heat-exchanger ele 
ments may be arranged in a single circle at the base of a 
circular cooling tower of the natural-draught type, having 
their lower ends on a circle of smaller radius than their 
upper ends. They may also be arranged in more than 
one bank, suitable baffles being provided to ensure that 
the air flow does not by-pass the heat-exchanger elements. 

In another arrangement, where the cooling tower is 
of the forced-draught type, there may only be one line of 
fans 14 and one line of corresponding cooling elements 15, 
but in a preferred arrangement, as indicated above, there 
may be one line of fans, and two lines of elements 15 ar 
ranged as described above, each fan drawing air through 
two elements 15. 
The angles of 60 and 45° at which the heat-exchanger 

elements, in the example described herein, are inclined 
to each other and to the horizontal, respectively, are only 
typical; any convenient angles may be chosen. The ele 
ments may if desired be arranged in line with each other, 
i.e. each line of elements being in a single plane, rather 
than in Zig-Zag fashion, but still inclined to the horizontal. 
What I claim as my invention and desire to secure by 

Letters Patents is: 
1. A cooling tower comprising a fixed support structure 

mounted on the ground and having air inlet openings at 
the sides, a plurality of generally-rectangular tube-and 
fin coolers in said inlet openings wherein the tubes of each 
cooler terminate at their lower ends in a waterbox extend 
ing along the lowest end face of each cooler, a water inlet 
main and a Water outlet main extending through said struc 
ture below said coolers, an inlet branch pipe and an out 
let branch pipe connecting each said waterbox with said 
inlet and outlet main respectively, and means for drawing 
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air inwardly through said air inlet openings and said 
coolers into said structure and thence out through the top 
of the structure, wherein the coolers are in lines inclined 
to the horizontal and lean outwardly relative to said struc 
ture, and wherein the adjacent coolers in each line are 
arranged according to a zig-zag formation, a plurality of 
inclined feet fixed with respect to the ground, each rigidly 
abutting the lower, that is to say the outer, end face of a 
corresponding said waterbox so as to locate and support 
the corresponding said cooler, each said branch pipe be 
ing connected to a point on the corresponding said water 
box remote from said end face thereof, and a drain pipe, 
of Substantially smaller diameter than said branch pipes, 
being connected between the outlet main and the end of 
each said waterbox immediately adjacent the correspond 
ing said foot. 

O 

4. 
2. A cooling tower according to claim 1, comprising a 

further drain pipe connected between the inlet main and 
the same end of each said waterbox. 
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