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DESIGN AND CONSTRUCTION OF AIR 
VENTILATION TILES 

[0001] This present invention concerns the areas of com 
posting, the elimination of pollution, and the treatment of 
Waste. Its main purpose is to improve composting processes 
and certain other processes associated With the elimination of 
pollution and the treatment of Waste. 
[0002] It is knoWn that composting processes on an aeration 
bed improve the composting process and bring about a reduc 
tion in the length of the composting process. In this context, it 
is traditional to consider that the composting process is accel 
erated by virtue of the aeration bed, and that it can be divided 
into three phases, namely a ?rst phase, knoWn as fermenta 
tion, Which traditionally lasts for about four Weeks, a second 
phase, called maturation or secondary fermentation, Which 
lasts for six to eight Weeks, and ?nally a phase knoWn as 
re?ning, Which can last from several Weeks to several months, 
With a vieW to re?ning the product and its commercialisation. 
It should be noted that the commercialisation of composts can 
also take place from the end of fermentation and or from the 
end of the maturation period, before it has been re?ned. 
[0003] After the fermentation phase, the compost produces 
is described as “fresh”. 
[0004] After the maturation phase, the compost produced is 
described as “mature”. 

[0005] In practice, if one Wishes to produce a “mature” 
compost, it is necessary to leave the compost to break doWn 
on the fermentation base and then on the maturation base, 
Which in all is at least 10 Weeks or even 12 Weeks or longer, 
and to complete the aeration of the organic Waste on the 
fermentation base, or on both of these bases (fermentation 
and maturation) through the complementary turning of the 
Waste, using a machine of the loader or spinner type, at least 
during the maturation period or even the fermentation period. 
[0006] It is also knoWn that, in the context of composting 
processes on aeration beds, composting solutions have 
already been developed With maximum heap heights, recom 
mended by the process inventors, of three metres, for green 
Waste and the fermentable Waste or bioWaste, and maximum 
heap heights of tWo metres to tWo metres ?fty for composted 
sludges. 
[0007] It is further knoWn that composting processes have 
recently been improved by technological innovations con 
cerning measurement of the gas content in composting plat 
forms (patent PCT FR 02 00039 dated 8 J an. 2002 and 
entitled “An optimised device for discontinuous regulation 
and measurement of the content of oxygen or any other gas, in 
platforms used for composting or the treatment of Waste”). 
[0008] It is further knoWn that other improvements have 
also been made to the design of the aeration beds, in particular 
by the design of modular devices and neW clip systems for the 
design of aeration pipettes ?tted to the main aeration pipes 
and installed in the aeration composting beds (patent PCT 03 
01382 dated 2 May 2003 and entitled “Modulable and opti 
mised installation for the composting of organic materials”). 
[0009] The composting installations of prior art, and those 
installed With the last tWo technologies mentioned above, 
have different drawbacks Which Will be described in detail 
beloW. 
[0010] Turning of the compost heaps is the standard tech 
nique in the area of composting and the treatment of certain 
Waste materials (stabilisation of the refuse, elimination of 
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pollution from polluted soil and earth, etc.) since this alloWs 
one to ensure consistently even breakdown of the organic 
material and puri?cation of the latter in depth. 
[0011] The recommended height of the compost heap on an 
aeration bed nevertheless remains limited to three metres for 
green Waste, bioWaste and fermentable Waste, and to tWo 
metres ?fty for sludges. Above this, the breakdoWn of the 
organic material is poor, since it is uneven due to variability of 
the air passages in the heaps. 
[0012] The neW technology of air sampling and measure 
ment of the oxygen content has the draWback that it favours 
the appearance of condensation products in the intake pipes 
for sampling of the gases in each heap. Over time, the gas 
sampling pipe ?lls up With condensation products and also 
clogs, preventing measurement gases from being monitored. 
In certain Waste composting applications, the air draWn in 
from the sampling rods inserted into each compost heap, for 
measurement of the oxygen, transports organic particles or 
?ne materials in suspension, Which are able to form a sticky 
substance in the gas measuring pipe, Which can prevent 
operation of the solenoid valves that control sampling of the 
gases under investigation. 
[0013] In the design of the neW platforms for the compost 
ing or for the treatment of certain Waste materials, the distri 
bution of air, and therefore the associated aeration bed, 
becomes a central element of the process. The result is an 
improvement in the aerationpotential and the effectiveness of 
the base or bed, the ?oWs in the latter, and even the design of 
the aeration pipes and the aeration pipettes associated With 
them become an important factor. In this context, it has 
appeared to be useful to make improvements to the design and 
the industrial manufacture of the aeration pipettes associated 
With the aeration bed. 
[0014] It has become apparent that it is possible for the 
pipettes to become clogged at the head of each pipette, 
because of the Waste present on the aeration bed, When this 
aeration bed is incorrectly constructed. This is the case in 
particular When the pipette heads are located above the top 
screed constituting the aeration bed, and not at the level of the 
latter. It has also been ob served that, despite the securing clips 
of the pipette heads, there is a risk that the aeration pipettes 
can easily become detached from the aeration pipes, thereby 
rendering the formation of the bed more dif?cult. 
[0015] In the composting processes, in particular of sludge 
and bioWaste, the creation of a vacuum in the Waste is the rule, 
and the need to deal With the foul air leads to the construction 
in particular either of bio?lters or of the scrubbing toWers, to 
deal With the air in particular, and also, though not exclu 
sively, to deal With gases that contain ammoniac and/or sul 
phurs. 
[0016] Regarding the bio?lters, these are often equipped 
With a grating to support the biomass used to process the foul 
air. Certain manufacturers of composting systems have 
replaced the support grating by a ballast of angular stones 
similar to those used to support of the rails of railWay lines 
(the ballast used by SNCF, the French national railWay com 
pany). The sole function of this ballast is to support and holds 
the biomass, and/or to position the aeration pipes for distri 
bution of the polluted air under the biomass. 
[0017] The objective of this present invention is to over 
come the draWbacks mentioned above, and to improve the 
design and the effectiveness both of the aeration bed and, in 
particular, of the aeration pipettes as Well as the composting 
processes and the treatment of certain Wastes. 
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[0018] The purpose of this present invention is to allow the 
production of a “mature” compost in eight Weeks of fermen 
tation and maturation, With no turning in the fermentation and 
maturation phase, and With no bio?lter, in particular for the 
composting of green Waste, bioWaste and fermentable Waste, 
and With no production of bad odours. 

[0019] To this end, the installation of the invention includes 
an aeration bed that is composed of at least four aeration lines 
per fan, With a separation betWeen the aeration lines of tWo 
metres at most, for the composting of green Waste, bioWaste 
and fermentable Waste, With an obligatory covering of the 
Waste in the fermentation and maturation phase of at least 
tWenty to thirty centimetres of puri?ed maturing and re?ning 
compost, by means of a composting process that functions 
principally by positive ventilation (bloWing of air into the 
heap under pressure, and the absence of vacuum), With a 
composting process that is organised in the form of tubular 
rather than trapeZoidal heaps, With a regular separation 
betWeen the aeration pipettes for distribution of the air, at the 
level of each (equidistant) aeration line, and therefore a sepa 
ration betWeen the aeration pipettes that does not vary regard 
less of the distance betWeen the fan and the linear aeration that 
constitutes the aeration bed, With a distance betWeen the 
aeration pipettes of the order of 20 centimetres. 

[0020] This present invention has the additional objective 
of ef?ciently dealing With heights or depths of Waste that are 
greater than those handled up to the present, While also dis 
pensing With any turning during the phases knoWn as fermen 
tation and maturation, and of achieving this Without the pro 
duction of bad odours, and therefore With no bio?lter. 

[0021] In this context, the height of the Waste to be com 
posted Will no longer be of the order of three metres but even 
four metres for green Waste, bioWaste and fermentable Waste, 
and tWo metres sixty-?ve for composted sludges. 
[0022] The length of each linear aeration arrangement can 
be at least forty metres from the composting machinery, 
Which is at least four times forty metres per fan With a poWer 
rating of more than 5 and less than 6 kW, making a total of one 
hundred and sixty metres of aeration pipes per fan at this level 
of poWer. 

[0023] Parallel to this, Whatever the type of Waste treated, 
consideration has been given to the design of tubular aeration 
pipettes Which are in a single piece, ?tted With securing clips, 
these pipettes being inserted directly on the aeration pipes. 
[0024] Parallel to this, and according to another particular 
method of manufacture of the aeration pipettes, consideration 
has also been given to the production of a holloW tube directly. 

[0025] According to one possible embodiment of the aera 
tion pipette, the manufactured pipette includes a clip in its 
loWer part. According to a second possible method for the 
design of the aeration pipette, the clip can include at least one 
notch or cut or even several notches or several cuts, in order to 
further improve the retention of the clip of the aeration pipette 
in the main air distribution pipe to Which the aeration pipettes 
are clipped. 

[0026] According to a second possible design method, 
complementary to the ?rst method of design of the aeration 
pipette, the latter can also include a thread to enable the 
insertion of a plug of the threaded type, into the upper part of 
the aeration pipette. It is this solid, threaded plug that Will then 
be drilled after formation of the concrete bed. The purpose of 
this thread is to enable the replacement of any traditional plug 
inserted into, or located Within the pipette head. 
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[0027] In the context of the aeration pipette With threading 
of it upper part, it is intended that the depth of the thread in the 
pipette head should be exactly equal to the thickness of the 
threaded plug. The ?rsts drilling tests on the threaded plugs 
shoWed in fact that When the thread of the aeration pipette has 
a thread depth that is greater than the thickness of the threaded 
plug, then during the drilling out of the threaded plug, the 
latter is pushed into the pipette head. This pushing inWard of 
the threaded plug then obliges the operator to re-screW and 
re-position all the aeration plugs that have been pushed into 
the aeration pipette head, level With the top part of the con 
crete screed, and this very constraining. 
[0028] Usually, the bed is formed at the level of the heads of 
aeration pipettes in order to avoid the clogging problems 
associated With the processing of the Waste. In fact, When the 
plug is positioned level With the concrete bed, the air pressure 
is easily able to expel any pieces of sludge and ?ne particles 
clogging the air distribution holes of the aeration pipettes. 
[0029] Normally, the formation of the concrete over large 
areas cannot ensure that all of the pipette heads Will be posi 
tioned level With the concrete screed. They can therefore be 
buried several millimetres or even some centimetres under the 
concrete. The pipette heads must then be uncovered so that 
they can be drilled out. This then creates a space of a feW 
millimetres or centimetres forming a volume betWeen the top 
level of the concrete screed and the buried aeration pipette 
head. During the operation of the platform, this space ?lls up 
With sludge or ?ne particles, resulting in plugging of the 
buried aeration pipette head. The aeration pipette then 
becomes un?t for its purpose. In order to remedy this situa 
tion, a neW type of threaded plug has been designed that 
alloWs errors due to formation of the concrete to be corrected. 

[0030] LikeWise, for the aeration beds intended for use in 
the design of bio?lters, another type of threaded plug has been 
considered, in Which the shape of the top part is raised in 
relation to the concrete screed, and Whose shape is more 
particularly sloped or even rounded or conical, thus avoiding 
the risk of clogging of the pipettes in the long term, associated 
With the breakdoWn over time of the organic biomass. 
[0031] According one particular method of design of these 
threaded plugs, they are manufactured from a threaded rod of 
greater length that the threaded original plug inserted in the 
pipette head. The threaded rod is directly cut to the correct 
height so that the resulting aeration plug Will be positioned 
level With the concrete screed. This positioning of the 
threaded plug eliminates the risk of later clogging. The plug, 
level With the concrete screed, is then drilled to alloW distri 
bution of the air. In a second possible method for the design of 
the threaded plugs, they can include a reaming or holloWing 
out at the loWer end of the plug, of larger diameter than the air 
distribution hole (in the internal position of the pipette), thus 
reducing the thickness of the plug, betWeen the air distribu 
tion chamber created for the tube of the aeration pipette and 
the top part of the plug in contact With the Waste. 
[0032] The purpose of this reduction in the thickness of the 
plugs is to improve the effectiveness of the expulsion of any 
pieces of organic particles or sludges that may have plugged 
the holes in the said aeration pipettes. 
[0033] In parallel With the above, another innovation has 
been introduced for monitoring the processing in platforms 
for the composting and treatment of Waste. This involves 
installing, on the devices for regulation and measurement of 
the gases, and in particular for measurement of oxygen or any 
other gas, a ?lter for trapping of the dampness and of the 
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particles draWn in by the intake pump of the measurement and 
air-sampling device. This ?lter is installed at the level of each 
of the intake pipes of the air draWn into in each heap, at the 
position Where the air is sampled for the said gas measure 
ment. The result is pipes that are clean and free of condensa 
tion products, and Which are ?t for reliable measurement the 
gases to be analysed. 

[0034] Again in parallel With the above, it is also planned to 
install, in addition to the gas measurement device, a compres 
sor for the production of compressed air. The purpose of this 
compressor is to regularly purge the condensation products 
present in the pipes used to transport the air draWn in by the air 
pump, toWard the probes for measurement of the gases analy 
sed. The transmission of air in the gas measurement and 
sampling pipes is controlled by a solenoid valve Which is 
timed or controlled by the automatic process control system. 
The compressor can take the place of ?lters installed on the 
pipes for analysis of the gas or gases. 

[0035] According to one possible method for installation of 
the Waste composting or treatment process, Which combines 
the compressor and the trapping ?lters (using a number of 
?lters that is determined according to the number of heaps in 
Which gas analysis is effected), short-circuiting of the ?lter 
installed on the gas sampling or analysis piping is effected 
using an additional pipe installed as a bypass to the pipe 
feeding the ?lter, for each ?lter installed. Each of these addi 
tional pipes, installed as bypasses, is equipped With a non 
return valve, so that the air bloWn in by the compressor is able 
to escape and not be blocked or impeded by the installed ?lter. 
This ?lter is intended to operate in the direction opposite to 
the direction of transmission of the air supplied periodically 
by the compressor. The compressor sends the air from the 
compressor toWard the compost heap in order to purge the 
pipe of sampling air. On the other hand, the gas measurement 
pump draWs in the air coming from each heap, Which it draWs 
toWard itself and then transmits to the probes, Which it sup 
plies With air. This draWn-in air therefore moves in the reverse 
direction to that sent by the compressor. 

[0036] In parallel With the above, the inventors have also 
discovered that in those composting platforms ?tted With 
bio?lters, it is possible and more economic to dispense With 
the gratings traditionally employed to support the biomass, 
and to replace them With ballast. In this context, the manu 
facturers of platforms traditionally use very economical bal 
lasts that are composed of crushed and angular stones such as 
those used to limit vibration of the rails during the passage of 
the trains (the ballast used on railWay lines). 
[0037] The inventors have discovered that it is advanta 
geous to use not a ballast of crushed and angular stones but 
rather special ballasts composed of cobblestones (meaning 
ballast composed of stones that are rolled, blunted and of 
generally rounded shape such as those that are produced in 
some fast-running rivers or at the seaside). 

[0038] In this context, the inventors have discovered that 
the cobblestones result in a better distribution of the air in the 
bio?lter, since they form a perfectly cellular structure, in 
contrast to the angular stones. These cobblestones thus pro 
vide the right conditions for correct distribution of the foul air 
under the biomass. The inventors have also demonstrated that 
this ballast of cobblestones also behaves as the equivalent of 
the structures that are currently installed Within scrubbing 
toWers. 
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[0039] In fact, the ballasts composed of cobblestones 
favour the ?xing of the bacteria in a manner that is similar to 
the cellular structures placed in the said scrubbing toWers. 
[0040] Moreover, on contact With the damp air, the ballast 
of cobblestones also favours condensation of the vapour in the 
said ballast, and converts it to Water. 
[0041] The condensation of the vapour into Water limits or 
even stops the distribution of these vapours outside the bio 
?lter. It should be remembered in particular that part of the 
bad odours is located in contact With the Water molecules. Part 
of these bad odours can therefore be transported by this con 
densation Water Which Will be trapped and run off into the 
ballast of cobblestones rather than escaping to the exterior. 
[0042] Moreover, if the damp air carried in the cobblestone 
ballast is acid, then the resulting acid Water then ?oWing in the 
ballast can also be compared to the equivalent of a conven 
tional scrubbing process of the type employed in a so-called 
acid scrubbing toWer. The advantage of the ballast is then that 
it improves the treatment of the air and alloWs an improved 
reduction of certain malodorous molecules, and in particular 
in air that is loaded With ammoniac. 
[0043] The results regarding the puri?cation of the air in 
bio?lters that are made up using cobblestone ballast are there 
fore superior to those obtained in the case of bio?lters con 
structed With gratings or simply using a ballast of the type 
used for the construction of railWay track (ballast of angular 
stones). 
[0044] Advantageously, according to another possible 
method for the design of the bio?lter With cobblestone ballast, 
a device for the distribution of liquids, either of the acids or 
alkaline type, can also be installed above the cobblestone 
ballast, directly betWeen the top part of the cobblestones and 
the biomass or in the biomass itself, or directly on the biomass 
above the bio?lter. This device, combined With the cobble 
stone ballast, then alloWs distribution of the liquid, Whether 
acid or alkaline, or combined With a cocktail of enZymes or 
bacteria, according to the type of air to be treated, and thus 
improves the reduction of the bad odours. 
[0045] In addition to the traditional puri?cation function of 
the bio?lter, this device can thus be used to achieve a second 
puri?cation function of the air to be puri?ed. The bio?lter 
then behaves as an improved bio?lter by virtue of the cobble 
stone ballast. It also behaves like a simpli?ed, though quite 
functional, scrubbing toWer. The bio?lter thus has a double 
puri?cation function, namely original and neW. 
[0046] Other characteristics and advantages of the inven 
tion Will emerge more clearly from the description that fol 
loWs, and Which is provided by Way of an unlimited guide, 
With reference to the appended ?gures, in Which: 
[0047] FIG. 1 is a vieW in perspective of a compost heap 
composed of four aeration lines fed by a fan. 
[0048] FIG. 2 is an exploded vieW in section of an aeration 
pipette manufactured as a single part. 
[0049] FIG. 3 is an exploded vieW in section ofa tube to be 
used in the manufacture of a manufactured aeration pipette. 
[0050] FIG. 4 is an exploded vieW in section of an aeration 
pipette With no thread in its top part but ?tted With a clip. 
[0051] FIG. 5 is a detailed vieW, exploded and in section, of 
at least one notch created in the clip of the aeration pipette. 
[0052] FIG. 6 is an exploded vieW in section of an aeration 
pipette that also has a thread in its top part. 
[0053] FIG. 7 is an exploded vieW in section and in detail of 
the top part of the pipette head, and of a threaded plug of the 
same siZe as the thread in the pipette head. 
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[0054] FIG. 8 presents, in section, a threaded rod for the 
manufacture of threaded plugs, used for correction purposes 
in the formation of the compost bed. 
[0055] FIG. 9 presents, in section, the drawback of a pipette 
head that has become submerged into the concrete, and the 
space above it Which has been ?lled in With sludge or ?ne 
particles, thus blocking the air distribution aperture. 
[0056] FIG. 10 is a vieW in section of a special threaded 
plug used to correct the error in the formation of the bed and 
to position the top part of the plug level With the concrete 
screed. 
[0057] FIG. 11 is a vieW in section of a threaded plug, 
drilled and reamed out on the inside, to improve the effective 
ness of removal of the pieces of sludge. 
[0058] FIG. 12 presents a special threaded plug, specially 
drilled and designed for the distribution of air in a bio?lter 
type aeration bed. 
[0059] FIG. 13 presents this same plug, drilled and With its 
bottom holloWed out, alloWing the risk of clogging of the 
special bio?lter plug to be reduced. 
[0060] FIGS. 14, 15 and 16 present these same plugs in 
section, before they have been drilled out. 
[0061] FIG. 17 presents the improvement related to gas 
measurement using the air sampling rod inserted into the 
heap, together With the gas sampling pipe, the ?lter added for 
trapping the particles and condensation products, and the 
solenoid valve for control and regulation of the gas intake. 
[0062] FIG. 18 presents the improvement in gas measure 
ment, With the installation of a compressor to purge the con 
densation products, and its solenoid valve for automatic con 
trol of the said purge operation. 
[0063] FIG. 19 presents a vieW in section of the device used 
to short-circuit the ?lter for trapping the particles and con 
densation products, While also alloWing the escape of the air 
produced by the compressor. In this ?gure, the non-return 
valve is installed on the pipe added as a bypass, in order to 
prevent the air draWn in by the intake pump from passing via 
this added pipe so that the air draWn in by the pump Would 
therefore not be fully processed by the ?lter. 
[0064] FIG. 20 presents a vieW in section of a bio?lter in 
Which the base is equipped With cobblestones Which are used 
both as a support for the biomass and as a structure for the 
distribution of air under this biomass. 
[0065] FIG. 21 presents a vieW in section of a bio?lter 
equipped With cobblestones, and With a device for the distri 
bution of liquids or cocktails of bacteria or enZymes, placed 
betWeen the cobblestones and the biomass. 
[0066] The descriptions that folloW refer to FIGS. 1 to 21, 
Which represent the neW devices and neW techniques associ 
ated With the composting or the treatment of Waste, according 
to the different preferred, though not exclusive, embodiments 
of the invention. 
[0067] The installation includes an aeration bed (1) com 
posed of one or more fans (2). Each fan (2) performs the 
distribution of air in the aeration bed (1) via a minimum of 
four aeration lines (3) per fan (2). Each aeration line (3) is 
equipped With main aeration pipes (4) into Which are inserted 
the aeration pipettes (5) for the distribution of air. The aera 
tion pipettes (5) are spaced at intervals of about 20 centime 
tres, all along the main aeration lines (4). The separation 
betWeen each of the main aeration lines (4) is tWo metres at 
most. The heaps of Waste (6), made up in a tubular (7) and not 
trapezoidal manner, are progressively covered during the ?ll 
ing and creation of the fermentation heaps, consisting of 

Sep.4,2008 

tWenty to thirty centimetres of puri?ed maturation or re?ning 
compost (8). The composting process is monitored by mea 
suring the temperature, and also by measuring the oxygen in 
the heap. Each main aeration pipe (4) can distribute the air up 
to a distance of 40 metres, giving a cumulative total length of 
160 metres at most, by means of fans (2). The fan assemblies 
(2) are of the high poWer variety, With a consumed poWer per 
fan (2) of betWeen 5 and 6 kW. The height of the Waste that can 
be composted can easily reach 4 metres. The effectiveness of 
the aeration system associated With the aeration bed (1) is 
such that the Waste can be composted With no turning during 
a period of eight Weeks, during Which they are left on the 
aeration bed (1), during Which the process control means that 
the heap can be supplied continuously With oxygen, and so 
that the Waste remains in an environment that is totally aero 
bic, While never alloWing the level of oxygen measured in the 
Waste to fall beloW a rate of 8% in comparison With the 
quantity of 21% of oxygen present in the air, this reduced 
level of 8% oxygen being due to the consumption of oxygen 
by the bacteria present in the Waste, in the course of the 
fermentation and/or maturation phase. This process alloWs 
the production of a mature compost (by reference to the 
Solvita test) by the end of this eight-Week period, compared to 
the usual tWelve Weeks. It is a process that requires no turning, 
is free of odour, and does not require the use of tarpaulins to 
cover the Waste. The main air distribution pipes (4) are a 
minimum of 160 mm in diameter. The bends in the pipes (9) 
associated With the fans (2) for distribution of the air are of 
large turning radius, of the 5D type, in order to limit the 
pressure drops. The ?rst manifold (10) for distribution of the 
air leaving the fan (2) alloWs a balanced distribution of the air, 
With 50% of the air volume sent to each of the tWo secondary 
pipes dividing the air betWeen the tWo secondary manifolds 
(11). The tWo secondary air distribution manifolds (11) also 
effect a 50-50 split betWeen the four main aeration pipes (4) 
for distribution of the air under the aeration bed (1). The 
process concerned preferably functions by bloWing under 
pressure so as to alloW maximum aeration effectiveness to be 
achieved. The process also functions as a “pressure cham 
ber”, guaranteeing the same pres sure and the same quantity of 
air distributed at the level of each aeration pipette (5), to each 
point of the compost heap (6). All the parameters associated 
With breakdoWn of the Waste Within the heap (6) are thus 
virtually the same, namely the same degree of maturation and 
therefore the same temperature of the compost produced at 
any given moment for the similar mixtures of Waste made up 
into heaps (6). 
[0068] According to one particular embodiment of the 
invention represented by FIG. 2, the main aeration pipes (4) 
can be equipped With aeration pipettes (5) produced as a 
single part. This single part includes a clip (12) and a plug (13) 
to provide for the sealing of the aeration pipe during the 
formation of the aeration bed (1). 

[0069] According to this particular embodiment, the aera 
tion pipette (5) can be mass produced by a process involving 
the injection of plastic materials in a mould. 

[0070] According to a second particular embodiment of the 
aeration pipettes (5), the latter can be manufactured from a 
simple holloW tube (16), as shoWn in FIG. 3. This tube (16) 
should preferably be in a plastic material and easy to Work. 

[0071] The tube (16) can be also be manufactured from 
other suitable materials such as resin or glass ?bre though not 
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excluding others. The tube (16) can be processed so as to 
allow the formation, in its loWer part, of a clip (12) as repre 
sented in FIG. 4. 
[0072] According to a variant of implementation of the clip, 
as represented in FIG. 5, the clip (12) can be equipped With at 
least one longitudinal notch or cut (18), alloWing better latch 
ing of the clip (12) onto the main aeration pipe (4). 
[0073] According to a variant of implementation of the 
aeration pipette (5), as represented in FIG. 6, the latter can be 
machined both at its loWer part and upper part, so as to alloW 
it to be ?tted With both a clip (12) and a thread (14) to alloW 
the later insertion of a threaded plug (15) into its upper 
threaded part. 
[0074] In this context, the thread created (14) Will be 
located inside the tube (16). According to a preferred a 
embodiment of the invention, as represented in FIG. 7, and in 
order to avoid the unscreWing of the threaded plug (15) 
screWed into the top part of the head of the aeration pipette 
(5), during the drilling out of the threaded plug (15), before 
the platform is brought into service, the thickness of the 
internal thread (14) of the aeration pipette (5), Will be equal to 
the thickness of the threaded plug (15) inserted into the head 
of the aeration pipette (5). 
[0075] According to a preferred embodiment of the 
threaded plug (15), the latter Will be manufactured from a 
solid tube Which is then machined for creation of the internal 
thread, or even from a full rod Which is directly threaded and 
cut to the desired length. 
[0076] According to one particular embodiment of a spe 
cial plug (17), as represented in FIG. 8, Where this plug is used 
to correct the errors that arise during the formation of the 
aerationbed (1). The special threadedplug (17) Will thenbe of 
a siZe that is greater than the thickness of the thread (14) 
created in the head of the aeration pipette (5) so that the neW 
pipette head can be positioned level With the concrete screed 
(18), thus eliminating the problem created by clogging of the 
pipette heads (19) When the latter have sunk beloW the con 
crete screed (18). 
[0077] According to one particular embodiment of a spe 
cial plug (20), as represented in FIGS. 12 and 13, the purpose 
of the latter is to effect the distribution of air under a bio?lter, 
in Which the materials are left in position for a long time. This 
bio?lter is composed of an aerationbed (1) in possible contact 
With the biomass used for puri?cation of the air, Where the 
biomass can be in contact With the aeration bed (1) for distri 
bution of the foul air or Where the biomass can be in contact 
?rst With a plenum for homogenisation of the air, of the 
grating type With ballast for supporting the biomass on this 
same aeration bed. Special threaded plugs (20) are provided, 
in Which the aeration hole (21) Will be located above the 
concrete screed (18) constituting the aeration bed of the bio 
?lter (1), but Where the ?nes organic particles resulting from 
the breakdoWn of the bio?lter (24) cannot be deposited and 
stagnate on the special plug (20). 
[0078] The top part of the plug, as represented in FIG. 1, 
Will be sloped, rounded or conical in shape (in all cases not 
horizontal or not incurved toWard the centre of the pipette), 
thus avoiding the stagnation of the ?ne organic particles or of 
the sludges resulting from the breakdoWn process of the bio 
mass, these particles or sludges (22) being in contact With the 
aeration hole (21) of the aeration pipette (5) ?tted With the 
special bio?lter plug (20). 
[0079] According to a variant applicable to the creation of 
all these plug types, such as that presented in FIGS. 11 and 12, 
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each threaded plug can be holloWed out in the loWer part of 
the plugs (25), so as to reduce the thickness of the reamed plug 
as much as possible, and thus to improve the effectiveness of 
the system for expulsion of the ?ne particles and sludges that 
can clog the pipette When the fan is brought into operation. 
[0080] The thickness of the reamed plug (25) should be at 
least three or even four millimetres so as not to be too fragile, 
and in order to cope With the passage of machines over the 
aeration bed (1). 
[0081] Regarding sampling of the gases, for their analysis 
and for monitoring the composting or Waste treatment pro 
cesses, the installation as represented in FIG. 17 includes not 
only a gas sampling rod (26) for each compost heap (27), but 
also, on the pipe for sampling of the gas (28), an additional 
?lter (29) for trapping the condensation products and the ?nes 
organic particles draWn in by the air pump (3 0) installed 
doWnstream of the probe or probes for measurement and 
analysis of the gas or gases (31), and of the solenoid valve (32) 
that controls the intake of the gases to be analysed. 
[0082] The installation described above, and as represented 
in FIG. 18, includes a compressor (33) for purging the con 
densation products. The compressor (33) Will be controlled 
by a solenoid valve (34) Which is timed or in turn controlled 
by the automatic processor controlling the process (35), and 
separate from the solenoid valve (32) controlling the intake of 
the gases. 
[0083] The compressor (33) Will preferably be installed 
upstream of the air pump (3 0) and doWnstream of the solenoid 
valves (34) used to control the intake of the gases, in such a 
manner that it is also able to clean the latter because of the 
cleaning effect of the compressed air injected into the pipe 
used to sample the gases analysed (28). 
[0084] It goes Without saying that the installation, as rep 
resented in FIG. 18, can include both a compressor (33) and a 
?lter (29) for the trapping of particles. 
[0085] In this context, the installation is then equipped With 
an additional pipe (36) used to short-circuit the ?lter (29) 
When the compressor (33) is operating. This pipe (36) is also 
equipped With a non-retum valve (37), forcing the air draWn 
in by the pump (30) for sampling of gases to be analysed to 
pass via the ?lter for trapping of the condensation products 
(29). 
[0086] The composting installation can then also be 
equipped With bio?lters (34), as presented in FIG. 20, com 
posed in the loWer part and acting as support for the biomass 
(38), made of cobblestone ballast (39). 
[0087] In a variant, the bio?lter (34) can be equipped, 
betWeen the cobblestone ballast (39) and the biomass (38), 
With a device for the distribution of acid or alkaline liquids 
(40), or of enZyme or bacteria cocktails. 
[0088] It goes Without saying that the liquid distribution 
device (37) can be placed directly betWeen the cobblestone 
ballast (39) and the biomass (38) or even Within the biomass 
or on the latter. The improved bio?lter (34) Will therefore have 
a puri?cation function of the scrubbing toWer type, in addi 
tion to its bio?lter function. 
[0089] The device for the distribution of the liquid or liq 
uids (40) or of the cocktails of enZymes or bacteria, can be of 
the sprinkler-bar type, though not exclusively so. It goes 
Without saying that all these innovations can be used indi 
vidually or in combination in the composting processes or for 
the elimination of pollution and the treatment of Waste. 

1. A device to distribute, draW in or bloW out air, through an 
aeration bed (1), into Waste, materials or products to be sta 
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bilised, dried, puri?ed, composted or broken doWn, compris 
ing: a multiplicity of aeration pipes (4), each pipe (4) com 
prising a multiplicity of aeration pipettes (5) coupled to the 
pipe (4) by a ?rst extremity forming a bottom part of the 
pipette, With the opposite extremity forming a head of the 
pipette (5) Which is oriented toWard the top surface of the bed 
(1) so that the air ?oWs through each pipe (4) and each pipette 
(5), and through the Waste, materials or products, Wherein the 
pipettes (5) of a given pipe (4) are manufactured from a single 
part and include, at the level of their bottom part, at least one 
?xing and clipping device (12) used to ?x the pipette (5) to the 
pipe (4). 

2. The device according to claim 1, Wherein eachpipette (5) 
is manufactured from a machined tube (16) or manufactured 
by injection and comprises in its bottom part, a clipping 
device (12) With at least one clip (12) alloWing the ?xing of 
the pipette (5) to the pipe (4). 

3. The device according to claim 2, Wherein each clipping 
device (12) includes at least one clip ?tted With at least one 
notch or at least one cut (18) to improve the ?xing of the 
pipette (5) to the pipe (4). 

4. The device according to claim 1, Wherein the head of the 
pipette (5) includes a thread. 

5. The device according to claim 4, Wherein the thread (14) 
on the head of the pipette (5) is adapted for insertion of a 
threaded plug. 
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6. The device according to claim 5, Wherein the top part of 
the pipette head (15) comprises a neW plug or extension (20) 
of greater height. 

7. The device according to claim 6, Wherein the threaded 
plugs (15) and the neW plugs or extensions (20) are made from 
a threaded rod (17). 

8. The device according to claim 6, Wherein the threaded 
plugs (15) or the neW plugs or extensions (20) have a ?at, 
rounded or conical shape, and/or, a ?at or holloWed shaped 
bottom. 

9. The device according to claim 6, Wherein the threaded 
plugs (15) and the neW plugs or extensions (20) are composed 
of a material that can be drilled. 

1 0. The device according to claim 6, Wherein the height and 
the depth of the thread (14) on the head of the pipette, are 
substantially equal to the height ofthe threaded plug (15) or of 
the neW plug or extension (20), and suf?ciently Wide (17) to 
alloW the threaded plug (15) or the neW plug or extension (20) 
to make contact With the bottom part of the thread (16), With 
no risk that the threaded plug (15) or the neW plug or exten 
sion (20) Will be pressed inside the head of the pipette (5) 
When pressure is applied onto the bed and the heads of the 
aeration pipettes (5). 


