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For apparatus designed to produce an exchange of 
heat between two ?uids there are generally used nests of 
tubes through the inside of which there ?ows one of 
the ?uids, while the other ?uid flows over the outside 
thereof, the exchange of heat being effected through 
the wall of said tubes. 

In the case of viscous fluids having a fouling action, 
such as those which are encountered, for example, in 
the petroleum industry, these ?uids cause fouling or 
choking of the tubes of the exchanger at both of their 
faces and this results in a loss of exchange of heat and 
the need for frequent cleaning operations interrupting 
the use of the apparatus. This cleaning is moreover 
practically impossible where the inside of the tubes is 
concerned. 
The present invention has for its object a heat ex 

changer specially designed for the exchange of heat 
between two viscous ?uids having a fouling action and 
in which an intermediate or secondary ?uid, for example 
water, circulating in closed circuit inside nests of tubes 
is used for transmitting the heat to be exchanged. These 
tubes are arranged in such manner as to transfer the 
heat from one of the viscous ?uids circulating around a 
part of the nest of tubes containing the intermediate 
liquid to the other viscous ?uid which it is desired to 
heat and which circulates around another part of the 
nest of tubes. 

In its practical construction which forms the object 
of the present invention, the heat exchanger is constituted 
by half-casings, or small towers, which are superposed 
in pairs. Inside them are mounted and assembled, in 
closed circuit, from the lower half-casings to the upper 
half~casings, the nests of tubes containing the intermedi 
ate liquid securing the transfer of the heat. The vis 
cous heating ?uid circulates around the nests of tubes 
of the lower half-casings and the viscous ?uid to be 
heated circulates around the nests of tubes of the upper 
half-casings. The circulation of the intermediate ?uid, 
for example water, may be effected either by natural 
circulation or by forced circulation, the water circulat 
ing in the nest of tubes of the lower half-casing being 
heated on contact with the viscous heating ?uid, or being 
vaporised, and passing from there into the nest of tubes 
of the upper half-casing in which it is cooled or con 
densed, giving up its heat to the viscous liquid to be 
heated. It is possible to provide a large number of these 
half-casings operating in series, or in parallel, in order 
to achieve all the heat exchange conditions which occur 
in practice. 
The nests of tubes may be produced with the aid of 

straight tubes or of tubes coiled in helices, which may be 
either of circular section or of ?attened section of lenticu 
lar form, the arrangement of these tubes being devised 
so that the cleaning of their outer surfaces is easy and 
rapid. 
The inside of the tubes of the nests containing the 

intermediate liquid is never fouled, since this is a liquid 
such as water, and the cleaning of the apparatus is con 
?ned to the outer surfaces of the nests of tubes. 
The description which follows with reference to the 

accompanying drawings, which are given by way of ex 

10 

15 

30 

45 

50 

55 

60 

65 

70 

2 
ample, will make it better understood how the inven 
tion can be carried into effect. 
FIG. 1 shows, in partially diagrammatic vertical sec 

tion a ?rst form of embodiment of a unit forming the 
object of the invention. 
FIG. 2 relates to a modi?ed constructional form; 
FIG. 3 shows diagrammatically the arrangement of 

a plurality of units through which the viscous ?uids ?ow 
in parallel. 

In the form of embodiment shown in FIG. 1, each 
heat-exchanger unit is composed of two identical jackets 
or casings a and b in the form of two small superposed 
columns or towers. Inside each of these columns a, b 
there are disposed nests of tubes coiled in helices having 
as their common axis the axis X—X of the columns. In 
the form of embodiment shown, there are three coils c, 
d, e of tubes in the form of helices through which the 
intermediate or secondary ?uid, which is water, ?ows in 
parallel. The tubes of the coils are either of circular 
section or, as shown in the drawing, of lenticular section, 
preferably with unequally convex faces. Three coaxial 
drums or cylinders c, d, 2, preferably having their turns 
in contact, are thus formed. 

In each of the columns a or b an axial header 1‘ com 
municates through an expansion turn g with a header h 
to which the circuits of the cylinders c, d, e are con 
nected in parallel. The headers h are shown with hori 
zontal axes, but could have vertical axes. In the upper 
portion of the columns, the cylinders c, d, e open into 
a headeri which could have a vertical axis. 
The intermediate or secondary ?uid, for example water, 

?ows through the cylinders c, d, e of the lower column, 
passes through the conduit j to the header 1' of the upper 
column a, where it ?ows through the cylinders c, d, e 
of the column a, and leaving through the lower header 
1‘ of the column a, returns through the conduit k to the 
lower header 1‘ of the column b. 
Through the column b ?ows the viscous ?uid which 

is the heating ?uid. This ?uid arrives, in the direction of 
the arrow F, at the axial inlet 1 at the top, ?ows through 
the column b from top to bottom and issues in the direc 
tion of the arrow G at the bottom through the con 
duit m. 

In the upper column a, the viscous ?uid to be heated 
enters the inlet ori?ce n at the bottom of the lower por 
tion in the direction of the arrow H and issues, in the 
direction of the arrow I, at the top through the axial 
conduit 0. 

The operation of the apparatus is as follows: the 
viscous heating ?uid circulating through the lower col 
umn b from F to G ?ows around the cylinders c, d, e 
and gives up its heat to the water circulating in these 
cylinders, which is heated and vaporised. This water 
passes through the conduit j into the upper column a 
and circulates inside the cylinders c, a’, e of this column, 
where it gives up its heat to the viscous ?uid to be heated, 
which enters the column a at H and leaves it at I. 
The water ?ows in closed circuit by natural circula 

tion or else by forced circulation obtained by means of 
a pump p. 

In order to procure the external cleaning of the cir 
cuits c, d, e of the upper column a, these circuits are 
preferably fast with the upper head q of the upper column 
a, which head is mounted removably. After the inter~ 
mediate ?uid circuit has been cut at r and s, it is possible 
to withdraw the complete nest of tubes 0, d, e from the 
casing a. In the case of the lower column b, the assem 
bly of circuits or cylinders c, d, e is fast with the lower 
head I and, after the intermediate ?uid circuit has been 
cut at u and y, the cylinders c, d, e are withdrawn from 
the column b at the bottom. 



.and arranged in‘ ring form around 'said' axis. 
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In the form of embodiment shown in FIG. 2, the 
generalv arrangement is the same, but the tubes con 
stituting the nests in which the intermediate ?uid'cir 
culat'es are rectilinear tubes parallel to the axis X—X -' 

The cir 
culation of intermediate ?uid and the circulation of the 
viscous ?uid are carried out as in the case of FIG. 1; 
Likewise, the removal of the nests of tubes c, d, ‘e to’ 
enable their external surface to be cleaned is effected 
as in the case of FIG. 1. , 

Carrying into effect may comprise, asshown in FIG. 3, 
the arrangement in parallel of a plurality of assemblies ' 
or units similar to those which have just been described. ' 
The viscous heating ?uid circulates in parallel through 
the lower columns b, in the direction indicated by the 
arrows, if necessary under the effect'of the'pump we 
The viscous ?uid tobe heated circulates'in parallel 
through the upper columns a,’ in the direction indicated 
by the arrows, if necessary under the ettect of the pump w. 
Each pair of columns a and b contain the nest, of 20 
tubes in which ?ows the intermediate-?uid circulating in _ 
closed circuit as indicated in dash lines y in FIG. 3. , 

I claim: 7 ' p i ' 

1. A heat exchanger apparatus ‘for exchanging heat 
between a secondary ?uid and viscous ?uids having foul 
ing action comprising, a lower, elongated, tubular casing 
and an upper elongated, tubular casing disposed above 
the lower casing, a secondary closed circuit in operation 
for containing therein in operation a secondary ?uid 
comprising an upper and a lower heat transfer tube nest 
in each of said- casings respectively extending longitui 
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secondary ?uid flows in said lower tube nest generally 
upwardly and in said upper tube nest generally in an 
opposite downwardly direction, said lower casing having 
an upper inlet and a lower outlet for ?owing therethrough 
a viscous ?uid in a generally'counter-?ow direction to 
the direction of ?ow of said secondary ?uid for trans 
ferring heat therefrom to said secondary ?uid, said'up'per 
casing having a lower inlet and'an upper outlet forv?ow 
ing through said lower 'casing’a'viscous ?uid in a ‘gen 
erally counter-?ow direction'to'the "general direction of 
flow of'the secondary ?uid?owing through said upper 
tube nest therebyr'to ‘extract’ heatjfrom said secondary 

' ?uid, said upper casing having an upper heat removable 
therefrom, said upper tube nestbeing connected to said 

‘upper head for withdrawal of the tube nest longitudinally 
from‘the'upper casing when said head is removed, a 
tubular?tting slidably mounted in a ?uid~tight manner 
extending through said-upper, head and to whichsaid 
upper tube nest is connected and to which the?rst con 
duit means is connected, said lower-casing having a 
removable lower‘ head and means comprising another 
tubular ?tting extending through said lower head in a 
‘?uid-tight condition for connecting-the lower tube nest 

‘ to said lower head for withdrawal of said lower tube 
nest longitudinally from said lower casing upon removal 
‘of said lower head. 7 a a 

2. A heat exchanger apparatus according to claim 1, 
iin‘which each of said casings is internally free of baffles. 
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dinally therein, conduit means including a tubular ?tting " 
extending through the top of said lower casing and slid 
ably'rnounted therein in a ?uid-tight condition'connected 
for ?owing secondary ?uid from an upper end portion 
of said lower tube nest of each lower casing to an upper 
end portion'of said ‘upper tube nest in 'said upper casing 
and conduit means including a tubular ?tting extending 
through the, bottom of said upper casing and slidably 
mounted therein in, a ?uid-tight condition connected for 
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?owing secondary ?uid from a lower end portion of said ~ 
upper tube nest to a lower end portion of said lower 
tube vnest thereby to provide a ?ow path in which, said 
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