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(54) Rotary cylinder dryer for mixtures of virgin inerts and recovery materials for preparing 
bituminous conglomerates

(57) The present invention relates to a rotary cylinder
dryer (10) for mixtures of virgin inerts and recovery ma-
terials (RAP) for preparing bituminous conglomerates,
which comprises a cylinder (11) which is associable with
motor means (14) suitable for driving it in rotation around
its own longitudinal axis (A) and which is provided with
two opposite heads (16, 17), an inlet mouth (18) of a
mixture of virgin inerts and of recovery material (RAP) to
be dried and which is defined at one of the two heads
(16), an outlet mouth (19) of the dried mixture and which
is defined at the other one of the two heads (17), at least

one burner (20) associated with the head (17) at which
the outlet mouth (19) is defined and a tubular body (23),
open at the opposite ends (23a, 23b), fixed inside the
cylinder (11) and placed coaxially to the longitudinal axis
(A) of the cylinder (11), with one of its open ends (23a)
facing the burner (20) and at a definite distance from it,
and which is characterized in that it comprises at least
one auxiliary tubular body (24), open at the opposite ends
(24a, 24b), fixed inside the cylinder (11) and placed co-
axially the longitudinal axis (A) of it and in succession to
the tubular body (23).
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Description

[0001] The present invention relates to a rotary cylinder
dryer for mixtures of virgin inerts and recovery materials
(RAP) for preparing bituminous conglomerates. As
known, in order to make bituminous conglomerates, mix-
tures of virgin inerts, which consist for example of pebble
gravel, sand and rock shots, and recovery materials,
which in particular consists of material resulting from the
dismantling of old bituminous conglomerate flooring and
commonly referred to as RAP (Reclaimed Asphalt Pave-
ment), have long been used. Before mixing such mixtures
with a bituminous binder it is necessary to eliminate the
humidity present therein through a drying process.
[0002] Dryers, generally of the rotary cylinder type, are
generally used to this end.
[0003] A dryer of this type is described, for example,
in patent application no. MI2008A02312 (EP2202473) in
the name of the same Applicant and it comprises a cyl-
inder with axis inclined with respect to the horizontal,
placed in rotation about its own axis by motor means and
provided, at one of its two opposite heads, with an inlet
mouth for the virgin and recovery materials to be dried,
already mutually mixed, and at the opposite head, with
an outlet mouth for the dried materials.
[0004] The heat required for drying is generated by a
burner placed at the head where the outlet mouth of the
dried materials is defined and which is coaxial to the cyl-
inder.
[0005] The combustion and drying smokes, on the oth-
er hand, are vented through an opening obtained at the
head where the inlet mouth of the materials to be dried
is defined and which leads into a chamber that is asso-
ciated with a suction assembly.
[0006] Thanks to the inclination of the cylinder and to
the presence of suitable moving means inside it, the ma-
terials introduced thereinto advance from one head to
the other, in countercurrent with respect to the combus-
tion and drying smokes, drying and heating.
[0007] A tubular body open at the opposite ends is fixed
inside the cylinder. One of the two open ends of the tu-
bular body faces the burner and is placed at a definite
distance therefrom, so that the flame and the combustion
smokes are directed into the tubular body, whereas the
opposite open end of the tubular body faces the inside
of the cylinder.
[0008] The burner and tubular body assembly defines
a combustor or post-combustor crossed by both the com-
bustion smokes of the burner and by the drying smokes,
which are sucked into it by dynamic effect. In particular,
the drying smokes result from the drying of recovery ma-
terials containing aged bitumen (RAP) which, together
with the virgin material, advance on the bottom of the
interspace defined between the cylinder and the tubular
body.
[0009] In fact, the tubular body forms a hot combustion
and/or post-combustion chamber.
[0010] In known dryers, the tubular body is internally

coated with tiles of refractory material.
[0011] This known dryer has proved to be particularly
advantageous, in particular allowing mixtures containing
recovery materials (RAP) in percentages up to 40% by
weight to be dried and mixed.
[0012] However, it has some drawbacks that make it
capable of being further improved.
[0013] A first drawback consists in the fact that, despite
the promotion of the combustion or post-combustion of
the organic substances present in the smokes by the
burner and tubular body assembly, if the material to be
dried contains recovery materials (RAP) in percentages
higher than 25% by weight and/or inert and/or recovery
material of particular types, the discharge smokes of the
dryer contain polluting organic substances (VOC, Vola-
tile Organic Carbon, and TOC, Total Organic Carbon) in
excessive percentages or in any case higher than the
limits imposed by the applicable regulations. This impos-
es restraints to the formulation of the mixtures of material
to be dried, besides causing problems of compliance with
the environment protection regulations. Another draw-
back consists in that, due to the sudden changes in tem-
perature due to the succession of different thermal drying
cycles, the refractory material that coats the tubular body
becomes damaged, crumbling and crushing, with con-
sequent expensive maintenance and replacement
works.
[0014] Yet another drawback consists in that even if
the consumption of fuel by ton of dried material has been
reduced compared to old design dryers, in any case it
remains high and greatly affects the drying costs.
[0015] The object of the present invention is to propose
a rotary cylinder dryer for mixtures of virgin inerts and
recovery materials (RAP) for preparing bituminous con-
glomerates which obviates the drawbacks of known dry-
ers.
[0016] A first object of the present invention is to pro-
pose a rotary cylinder dryer that allows the effective dry-
ing of mixtures of inert materials and recovery materials
(RAP), reducing the percentages of volatile organic sub-
stances (VOC, TOC) present in the discharge smokes,
whatever the nature of the inert materials and/or the re-
covery materials (RAP) present in the treated mixture
and even if the treated mixture contains recovery mate-
rials (RAP) in a percentage even higher than 25%. An-
other object of the present invention is to propose a par-
ticularly resistant rotary cylinder dryer which allows the
maintenance works on the same to be reduced. Yet an-
other object of the present invention is to propose a rotary
cylinder dryer which allows the consumption of fuel re-
quired for each ton of dried material to be reduced.
[0017] Another object of the present invention is to pro-
vide a particularly simple and functional rotary cylinder
dryer for mixtures of virgin inerts and recovery materials
(RAP) for preparing bituminous conglomerates, at a mod-
erate cost.
[0018] These objects according to the present inven-
tion are achieved by providing a rotary cylinder dryer for
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mixtures of virgin inerts and recovery materials (RAP) for
preparing bituminous conglomerates according to claim
1.
[0019] Further features are provided in the dependent
claims. The features and the advantages of a rotary cyl-
inder dryer for mixtures of virgin inerts and recovery ma-
terials (RAP) for preparing bituminous conglomerates ac-
cording to the present invention will appear more clearly
from the following description, made by way of an indic-
ative non-limiting example with reference to the annexed
schematic drawings, wherein:

figure 1 shows a schematic side elevation view of
the dryer according to the present invention;
figure 2 shows a schematic, longitudinal and partial
section view of the dryer according to figure 1;
figure 3 shows an enlarged detail of the dryer of figure
2;
figure 4 shows a schematic partial section view of
the dryer according to the present invention accord-
ing to plane IV-IV of figure 2;
figure 5 shows a schematic side exploded view of
the tubular body of the dryer according to the present
invention;
figure 6 shows a schematic front view of the tubular
body of the dryer according to the present invention;
figure 7 shows a schematic axonometric view of the
auxiliary tubular body of the dryer according to the
present invention without the second tubular wall
which externally delimits it;
figure 8 shows a schematic front view of the auxiliary
tubular body of the dryer according to the present
invention.

With reference to the annexed figures, reference numeral
10 globally denotes a rotary cylinder dryer for mixtures
of virgin inerts and recovery materials (RAP) for prepar-
ing bituminous conglomerates.
[0020] The dryer 10 comprises a cylinder 11 rotatably
supported about its longitudinal axis A by supports 12
mounted on a frame 13 resting on the ground.
[0021] Motor means 14 are mounted on the frame 13
which, through driving means 15, for example of the gear
type, drive the cylinder 11 in rotation about its longitudinal
axis A.
[0022] As it is clear from figures 1 and 2, the longitu-
dinal axis A of the cylinder 11 is inclined with respect to
the horizontal plane or the support plane of the frame 13
by an angle α in the order of a few degrees, typically 3°.
[0023] The cylinder 11 is delimited at its opposite ends
by two heads, respectively a first head 16 at higher height
and a second head 17 at smaller height.
[0024] An inlet mouth 18 of a mixture of virgin inerts
and recovery materials (RAP, Reclaimed Asphalt Pave-
ment) to be dried is defined at the first head 16, whereas
an outlet mouth 19 of the dried mixture is defined at the
second head 17.
[0025] The heat required for drying is generated by at

least one burner 20 associated with the second head 17
and placed coaxially to the longitudinal axis A of the cyl-
inder 11 inside which it directs the flame.
[0026] On the other hand, an outlet opening 21 of the
discharge smokes of the dryer 10 is obtained at the first
head 16, the outlet opening communicates with a suction
chamber 22 in turn associable with an assembly for suck-
ing and treating the discharge smokes of the dryer 10
and not shown in detail as it is known by the man skilled
in the art.
[0027] Deflecting baffles and/or walls are provided at
the outlet opening 21 which are adapted to prevent fine
powders of the treated materials pulled by the sucked
smokes from reaching the smokes filter assembly ar-
ranged downstream of the dryer 10 and which are the
object of a co-pending application to the same Applicant.
[0028] Means for mixing and moving the inerts and the
recovery materials treated are mounted on the inner side
surface of the cylinder 11, which means mix and accom-
pany them in their advance motion along the entire cyl-
inder 11, from the inlet mouth 18 to the outlet mouth 19.
The shape and the arrangement of the mixing and moving
means vary along the cylinder 11 according to the differ-
ent treatment zones that may be found inside it and as
it will be described hereinafter.
[0029] As it is seen in figures 1 and 2, the inlet mouth
18 and the outlet mouth 19 of the mixture are obtained
at the opposite ends (heads) of the cylinder 11, as well
as the burner 20 and the outlet opening 21 of the dis-
charge smokes are placed at the opposite ends (heads)
of the cylinder 11; this allows the entire length of the cyl-
inder 11 to be used for the thermal exchange between
the heat generated by the burner 20 and the mixture treat-
ed.
[0030] A tubular body 23, open at the opposite ends
23a, 23b, is fixed inside the cylinder 11, and placed co-
axially to the longitudinal axis A of the cylinder 11 with
one of its open ends 23a facing burner 20 and at a definite
distance therefrom and with the opposite open end 23b
facing the first head 16.
[0031] The tubular body 23 has a maximum diameter
smaller than the inner diameter of the cylinder 11 so as
to form an annular interspace with it crossed on the bot-
tom by the drying mixture.
[0032] The combustion smokes and the flame gener-
ated by the burner 20 are axially directed into the tubular
body 23, inside which the drying smokes of the drying
mixture, which advances on the bottom of the interspace
defined between cylinder 11 and the tubular body 23,
also without impacting the latter, are furthermore sucked
by dynamic effect.
[0033] A first peculiar feature of the present invention
consists in that in succession to the tubular body 23 and
downstream of it with respect to the flow sense of the
combustion and drying smokes, an auxiliary tubular body
24 is provided, which is also open at the opposite ends
24a, 24b, fixed inside the cylinder 11 and placed coaxially
to the longitudinal axis A of the same cylinder 11.
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[0034] The auxiliary tubular body 24 is arranged with
one of its two opposite open ends 24a facing the open
end 23b of the tubular body 23 opposite to that 23a facing
burner 20 and at a definite distance from it, and the op-
posed open end 24b directed towards the inside of cyl-
inder 11 and facing the first head 16.
[0035] The auxiliary tubular body 24 has a maximum
diameter smaller than the inner diameter of cylinder 11
and defines with it an interspace crossed by the drying
mixture.
[0036] The combustion and drying smokes coming out
of the tubular body 23 are directed into the tubular body
24, inside which the smokes external thereto are also
sucked by dynamic effect.
[0037] The tubular body 23 and the auxiliary tubular
body 24 define each a respective hot combustion and/or
post-combustion chamber of the combustion smokes
and of the drying smokes, where the latter are generated
by the fraction of recovery material (RAP) present in the
drying mixture and, in particular, by the aged bitumen
present therein.
[0038] According to a further peculiar feature of the
present invention, both the tubular body 23 and the aux-
iliary tubular body 24 are made of heat resistant steel,
also of different type, the second one having to withstand
lower temperatures than the first one.
[0039] In a preferred embodiment, the tubular body 23
is made of AISI 310 S steel, whereas the auxiliary tubular
body 24 is made of 304-306 steel.
[0040] The tubular body 23 comprises a first tubular
wall 230 and a second tubular wall 231 of larger diameter
than the first tubular wall 230 and arranged externally
and coaxially to it.
[0041] The first tubular wall 230 and the second tubular
wall 231 are fixed to each other and each of them consists
in turn of a plurality of longitudinal sectors, respectively
230’ and 231’, arranged side by side and coupled to each
other.
[0042] An interspace is defined between the first tubu-
lar wall 230 and the second tubular wall 231 wherein a
plurality of stiffening elements 232 is fixed, which consist
of ribs, sticks, straps or the like shaped or arranged so
as to form a succession of V, S, Z or the like along gen-
eratrixes of the tubular body 23.
[0043] In particular, the stiffening elements 232 are dis-
tributed into rows parallel to the longitudinal axis of the
tubular body 23, where the stiffening elements 232 of
each row are alternately oriented according to two differ-
ent inclined directions with respect to the longitudinal axis
A to form a series of V with opposite vertices.
[0044] Brackets 233 for anchoring to the inner side sur-
face of cylinder 11 extend from the outer side surface of
the tubular body 23.
[0045] Likewise, the auxiliary tubular body 24 compris-
es a first tubular wall 240 and a second tubular wall 241
of larger diameter than the first tubular wall 240 and ar-
ranged externally and coaxially to it.
[0046] The first tubular wall 240 and the second tubular

wall 241 are fixed to each other and each of them consists
in turn of a plurality of longitudinal sectors, respectively
240’ and 241’, arranged side by side and coupled to each
other.
[0047] An interspace is defined between the first tubu-
lar wall 240 and the second tubular wall 241 wherein a
plurality of stiffening elements 242 is fixed, which consist
of ribs, sticks, straps or the like shaped or arranged so
as to form a succession of V, S, Z or the like along gen-
eratrixes of the auxiliary tubular body 24.
[0048] In particular, the stiffening elements 242 are dis-
tributed into rows parallel to the longitudinal axis of the
auxiliary tubular body 24, where the stiffening elements
242 of each row are alternately oriented according to two
different inclined directions with respect to the longitudi-
nal axis A to form a series of V with opposite vertices.
[0049] Angles 243 for anchoring to the inner side sur-
face of cylinder 11 extend from the outer side surface of
the auxiliary tubular body 24.
[0050] In a preferred embodiment, both the first tubular
wall 240, i.e. the component sectors 240’ thereof, and
the second tubular wall 241, i.e. the component sectors
241’ thereof, have a plurality of distributed through holes
244, mutually spaced at a constant pitch, along the entire
length of the auxiliary tubular body 24, in order to prevent
the wall temperature of the auxiliary tubular body 24 from
exceeding a threshold value depending on the type of
material, in particular steel, it is made of.
[0051] It is not excluded that similar through holes may
be made into the walls of the tubular body 23.
[0052] The assembly consisting of the burner 20, of
the tubular body 23 and of the auxiliary tubular body 24
forms a combustor or post-combustor assembly; in par-
ticular, the tubular body 23 and the auxiliary tubular body
24 form two hot chambers into which the flame and the
combustion smokes are directed and the drying smokes,
generated by the recovery materials (RAP) or in any case
the smokes present inside cylinder 11, are sucked by
dynamic effect, allowing the combustion (oxidation) of
the organic substances contained therein to be complet-
ed.
[0053] The distance between the tubular body 23, or
better between its open end 23a, and burner 20, as well
as the distance between the tubular body 23 and the
auxiliary tubular body 24, or better between their open
and mutually facing ends, respectively 23b and 24a, is
determined so as to ensure the desired fume suction ef-
fect, in particular of the drying smokes, inside them.
[0054] Different mixture treatment zones follow in suc-
cession inside the cylinder 11 and along its longitudinal
development at different temperatures which are pro-
gressively increasing as the mixture introduced through
the inlet mouth 18 advances towards the outlet mouth 19.
[0055] In particular, starting from the first head 16 at
which the inlet mouth 18 of the inerts and recovery ma-
terials (RAP) mixture to be dried is defined, continuing
towards the second head 17 at which the outlet mouth
19 of the dried mixture is defined, follow in succession:
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- a first inlet area 25 of the mixture at which a plurality
of helical blades 26 is distributed on the inner surface
of the cylinder 11;

- a second evaporating area 27 of the moisture
present in the mixture at which a plurality of rising
cups 28 of the inerts and of the recovery material
(RAP) falling rain-wise is distributed on the inner sur-
face of the cylinder 11;

- a third area 29 for mixing the inerts and the recovery
material (RAP) at which a plurality of mixing blades
30 (object of a co-pending patent application to the
same Applicant) is distributed on the inner surface
of the cylinder 11; and

- a fourth area 31 for the final heating of the mixture
at which a plurality of helical blades 32 is distributed
on the inner surface of the cylinder 11.

[0056] As it is clear from figures 1 and 2, in a preferred
embodiment, the tubular body 23 extends along at least
one tract of the fourth heating area 31 and the auxiliary
tubular wall 24 extends along at least one tract of the
third mixing area 29.
[0057] The dryer 10 further comprises an assembly for
heating the comburent air fed to burner 20. Such a heat-
ing unit comprises a pre-heating chamber 33 which ex-
tends behind the second head 17 and wherein the body
of the burner 20 is housed.
[0058] A shell 34 is mounted around the cylinder 11,
by at least one tract of the length of the fourth area 31,
the one at the highest temperature; said shell 34 forms,
around the cylinder 11, an interspace 35 which at one
end communicates with the pre-heating chamber 33 and
at the opposite end with one or more inlet openings 36
of the ambient air.
[0059] A suction fan 37 is mounted below frame 13 and
communicates with the pre-heating chamber 33 so as to
suck ambient air into it through interspace 35. Moreover,
sensing means of the sucked air temperature, such as
for example a thermal probe, and means for measuring
the sucked air flow rate, such as for example a Pitot tube,
so as to control and adjust the operation of burner 20,
are provided.
[0060] The air sucked from the external environment
first crosses the interspace 35 wherefrom it then enters
the pre-heating chamber 33 to then be fed into cylinder
11 for supporting the combustion of the fuel injected by
the burner 20.
[0061] The heat of the walls of cylinder 11, which at
full operation reach temperatures of about 500-550°C, is
yield by convection to the sucked air the temperature of
which is on the average increased by about 45-50°C be-
fore being injected into the cylinder 11, with clear advan-
tages in terms of combustion efficiency. Advantageously,
the delivery air volume is less than that sucked, causing
an increase in the air density which favors the combus-
tion.
[0062] With reference to the annexed figures, the op-
eration of the dryer is as follows.

[0063] The virgin inert material and the recovery ma-
terial (RAP) are fed into cylinder 11 through the inlet
mouth 18.
[0064] The materials thus fed cross the first area 25
being mixed and blended by the helical blades 26.
[0065] The average temperature inside cylinder 11 at
the first area 25 is generally in the order of 120-150°C.
[0066] The mixture then advances along the second
zone 27, wherein there is an average temperature in the
order of 280-300°C, where the humidity contained in the
materials and in particular in the recovery materials
(RAP) evaporates.
[0067] The rising cups 28, or similar lifting means, for
example blade or cup means, lift the materials, which fall
"rain-wise"; the mixing and blending of the virgin inert
materials with the recovery materials are thus favored.
In particular, the bitumen fraction present in the recovery
materials (RAP) softens, favoring the bond with virgin
inert materials; aggregates of virgin inert materials and
of recovery materials (RAP) are thus formed.
[0068] A further mixing of the materials occurs along
the third area 29 by the mixing blades 30 which, thanks
to their particular arrangement and shape, object of a co-
pending application to the same Applicant, impart a con-
trolled advance motion to the materials such as to favor
the forming of a substantially homogeneous mixture.
[0069] Along such third area 29, the mixture advances
into the interspace defined between the cylinder 11 and
the auxiliary tubular body 24, without contacting the latter.
[0070] Inside such interspace there is a maximum av-
erage temperature in the order of 450°C, whereas inside
the auxiliary tubular body 24 there is a maximum average
temperature in the order of 550°C.
[0071] Finally, the mixture advances into the fourth fi-
nal heating area 31 to exit from the outlet mouth 19 at an
average temperature of about 180-200°C.
[0072] The flame of burner 20, the average tempera-
ture of which is in the order of 1000-1400°C, flows into
such fourth area 31.
[0073] It is noted, in particular, that the mixture advanc-
es without contacting the flame or the outer wall of the
tubular body 23.
[0074] The efficiency of the burner 20 is improved
thanks to the pre-heating of the comburent air.
[0075] The ambient air is in fact sucked into the inter-
space 35 and conveyed into the pre-heating chamber
33, where it heats by convection with an increase of about
40-45°C, before being fed into cylinder 11.
[0076] The air flow rate and its temperature, moreover,
are measured and controlled.
[0077] The flame and the combustion smokes are di-
rected into the tubular body 23 (inside which there is a
maximum average temperature in the order of
800-900°C) and therefrom into the auxiliary tubular body
24.
[0078] Moreover the drying smokes, i.e. the smokes
generated by the recovery material, are sucked by dy-
namic effect into the tubular body 23 and the auxiliary

7 8 



EP 2 549 016 A1

6

5

10

15

20

25

30

35

40

45

50

55

tubular body 24.
[0079] The two hot chambers in a sequence, respec-
tively formed by the tubular body 23 and by the tubular
body 24, are crossed by the combustion and drying
smokes and the volatile organic substances present
therein oxidize thanks to the heat present inside such
two hot chambers and their walls.
[0080] The smokes are then vented through the outlet
opening 21 and chamber 22 and conveyed in a treatment
and removal assembly.
[0081] The dryer object of the present invention has
the advantage of further reducing, compared to the
known dryers, the percentages of volatile organic sub-
stances (VOC, TOC) present in the discharge smokes in
compliance with the regulations in force, irrespective of
the nature of the virgin inert materials and of the recovery
materials (RAP) treated and also for percentages of re-
covery materials (RAP) higher than 25% to the limit of
the order of 40%.
[0082] In fact, the provision of a further auxiliary tubular
body 24 downstream of and in a sequence to the tubular
body 23, on one hand increases the forced suction effect
of the combustion and drying smokes therein and, on the
other hand, it facilitates the completion of the oxidation
reactions of the volatile organic substances; the smokes,
in fact, are forced to cross two hot chambers in a se-
quence.
[0083] Such an effect is further increased thanks to the
realization of both the tubular body 23, and of tubular
body 24, anymore in refractory material but in heat re-
sistant steel.
[0084] Comparative experiments have showed that,
under the same conditions, a dryer according to the
present invention leads to a VOC content reduction by
at least one order of magnitude compared to a dryer as
object of the previous patent application MI2008A02312
to the same Applicant.
[0085] The provision of axial stiffening elements 232,
242 on the walls of the tubular body 23 and of the auxiliary
tubular body 24 limits the deformations their walls would
be subject due to the temperatures reached therein and
to the alternation of thermal cycles.
[0086] Also, the presence of through holes along the
walls of the auxiliary tubular body 24 prevents the same
from exceeding a threshold temperature depending on
the material (steel) they are made of and typically in the
order of 550°C to prevent hazards of oxidation of the
same walls.
[0087] Making the tubular body 23 and the auxiliary
tubular body 24 of steel prevents problems of crumbling
and crushing of refractory coatings.
[0088] Finally, the pre-heating of the comburent air im-
proves the combustion efficiency in terms of fuel saving
in the order of 10%-20%.
[0089] It is noted that the temperatures indicated in the
present description are purely indicative, depending on
the flow rate and the type of both the virgin inert material
and the recovery material (RAP), on the fuel used, on

the ambient air temperature and on the temperature the
material must be heated to.
[0090] Several changes and variations can be made
to the dryer thus conceived, all falling within the invention;
moreover, all details can be replaced with technically
equivalent elements. In the practice, the materials used
as well as the sizes, can be whatever, according to the
technical requirements.

Claims

1. Rotary cylinder dryer (10) for mixtures of virgin inerts
and recovery materials (RAP) for preparing bitumi-
nous conglomerates, comprising a cylinder (11)
which is associable with motor means (14) suitable
for driving it in rotation around its own longitudinal
axis (A) and which is provided with two opposite
heads (16, 17), an inlet mouth (18) of a mixture of
virgin inerts and of recovery materials (RAP) to be
dried and which is defined at one of said two heads
(16), an outlet mouth (19) of the dried mixture and
which is defined at the other one of said two heads
(17), at least one burner (20) associated with said
head (17) at which said outlet mouth (19) is defined
and a tubular body (23), open at the opposite ends
(23a, 23b), fixed inside said cylinder (11) and placed
coaxially to the longitudinal axis (A) of said cylinder
(11), with one of its open ends (23a) facing said burn-
er (20) and at a definite distance from it, character-
ized in that it comprises at least one auxiliary tubular
body (24), open at the opposite ends (24a,24b), fixed
inside said cylinder (11) and placed coaxially the lon-
gitudinal axis (A) of said cylinder and in succession
to said tubular body (23).

2. Dryer (10) according to claim 1, characterized in
that said auxiliary tubular body (24) has one of its
open ends (24a) facing the open end (23b) of said
tubular body (23) opposite to that (23a) facing said
burner (20) and at a definite distance from it, and the
opposite end (24b) directed towards the inside of
said cylinder (11).

3. Dryer (10) according to claim 1 or 2, characterized
in that at least one of said tubular body (23) and said
auxiliary tubular body (24) is made of heat-resistant
steel.

4. Dryer (10) according to one or more of the preceding
claims, characterized in that each of said tubular
body (23) and said auxiliary tubular body (24) com-
prises a first tubular wall (230; 240), a second tubular
wall (231; 241) having diameter greater than said
first tubular wall (230; 240) and which is placed co-
axially and externally to said first tubular wall (230;
240) and fixed to it and a plurality of stiffening ele-
ments (232; 242) fixed between said first tubular wall
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(230; 240) and said second tubular wall (231; 241).

5. Dryer (10) according to claim 4, characterized in
that said stiffening elements (232; 242) comprise
ribs or similar which are shaped or placed so as to
form an alternation of V, S, Z or similar along gen-
eratrixes of said tubular body (23) or of said auxiliary
tubular body (24).

6. Dryer (10) according to claim 4 or 5, characterized
in that on at least a portion of said first tubular wall
(230; 240) and/or of said second tubular wall (231;
241) a plurality of through holes is distributed (244).

7. Dryer (10) according to one or more claims from 4
to 6, characterized in that said first tubular wall
(230; 240) and/or said second tubular wall (231; 241)
is formed by a plurality of longitudinal sectors (231’;
241’) arranged side by side to each other.

8. Dryer (10) according to one or more of the preceding
claims, characterized in that starting from said
head (16), at which said inlet mouth (18) of the mix-
ture of inerts and recovery materials to be dried is
defined, towards said head (17), at which said outlet
mouth (19) of the dried mixture is defined, treatment
areas with a progressively increasing temperature
follow in sequence to each other, of which a first inlet
area (25), at which on the internal surface of said
cylinder a plurality of helical blades (26) is distribut-
ed, a second evaporating area (27) of the moisture
present in said mixture and at which, on the internal
surface of said cylinder a plurality of rising cups (28)
of said inerts and of said recovery material (RAP) is
distributed, a third area (29) for mixing said inerts
and said recovery material (RAP) at which on the
internal surface of said cylinder a plurality of mixing
blades (30) is distributed, and a fourth area (31) for
finally heating the mixture and at which on the inter-
nal surface of said cylinder a plurality of helical
blades (32) is distributed, wherein said tubular body
(23) extends along at least one tract of said fourth
heating area (31) and said auxiliary tubular body (24)
extends along at least one tract of said third mixing
area (29).

9. Dryer (10) according to one or more of the preceding
claims, characterized in that it comprises a cham-
ber (33) for pre-heating the comburent air fed to said
burner (20), chamber which extends behind said
head (17), at which said burner (20) is associated
and which communicates with an interspace (35) for
sucking the ambient air which is defined between a
tract of the lateral external surface of said cylinder
(11) and a shell (34) external to it and which is pro-
vided with at least one inlet opening (36) of the am-
bient air, wherein said pre-heating chamber (33) is
associated with a suction fan (37).

10. Dryer (10) according to claim 9, characterized in
that said suction fan (37) is mounted below said cyl-
inder (11), at said shell (34).
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