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posite directions, of a gas tlow generated by a fan without re-
versing the rotation direction of the fan. The ventilation unit
(1) includes a fan (5), at least a first piping arrangement (15)
through which a gas flow is intended to pass in one of the
two possible directions depending on whether it 1s blown or
sucked by said fan, and a switching assembly (9) arranged
between said fan (5) and said first piping arrangement (15), at
least a switching device (19, 21) being provided in said
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ing arrangement (15) to the delivery duct (7b) and to the suc-
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flow m a direction or m the opposite direction within said
first piping arrangement.
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“Wentilation unit for flow reversal”

DESCRIPTION

Technical Field of the Invention

The present 1nvention refers to a ventilation unit arranged

to effect flow reversal, according to two opposite

directions, of a gas flow.

More preclsely, the present invention refers to a

)

ﬁ

fect flow reversal, according

ventilation unit arranged to e:

to two opposlte directions, of a gas flow generated by a fan

without reversing the rotation direction of the fan.

Particularly, the present 1nvention refers to a ventilation

ﬁﬁ

unit arranged to effect flow reversal, accordling to two

opposlite directions, of a gas flow applicable to plants for

the aerobic treatment of organic waste.

Prior Art

An example of a plant for the aerobic treatment of organic

waste 1s described 1n European Patent EP 1 431 262 1n the

F

name of the present Applicant.

A plant of the aforementioned type, housed within a c¢losed

building, 1ncludes an aerated floor, or pavement, on which

the organic waste to be treated 1s deposited 1n heaps, the

)

fected 1n a

aeroblic treatment of such organic waste belng e:

)

fermentation/bio-oxidation phase obtained by means of forced

alr; sald plant further 1Includes means for generating an ailr

alternate ailir flow 1n two opposite directions, through said
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N
h

loor and sald heaps, said means preferably consilisting o:

fans, pairs Of three—way valves and by-passes for

contilnuously 1nverting the air flow generated by sailid fans.

A drawback of the last described solution 1lies 1n 1ts

structural and operational complexity and, consequently, 1n

1ts requlring a non—-negligible expenditure of resources;
1ndeed, 1t 18 necessary to set up a dJguilite articulated
clrcult, 1n which each wvalve requires 1ts own actuator, this

makling the system extremely expensive.

Furopean Patent EP 2 017 481, 1n the name of the present

Applicant, describes a ventilation unit which allows, by

means o©of a single fan and a set of valves controlled by a

single actuator, to obtain an alternate flow according to

two opposite directilons and moreover, optionally, to suck

ﬁ

fresh air from the outside. In said ventilation unit the fan

operates contilnuously and without reversal of 1ts sense of

P- F

Ow reversal 1s effected by acting

rotation, whereas the

F

only on the valves by means of a single actuator.

ﬁ

Even 1f the vwventilation unit described 1n EP 2 017 481

constitutes a satisfactory solution for effecting flow

reversal of a gas flow generated by a fan wilithout reversing

the rotation direction of the fan, 1t 1s not free from

drawbacks.

In particular, the Applicant has found that using said

ventilation unit entails non—-negliglble head losses due to
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)

turbulences exlistling 1n the generated gas flow.

Similarly, the document US 6,207,447 describes a ventilation

unit which allows, by means of a single fan and a set of

valves controlled by a single actuator, to obtaln an

alternate flow according to two opposite directions and

moreover, optionally, to suck fresh alr from the outside.

However, also the ventilation unit described 1n the

aforesald document has a complex structure with a high

number of movling parts, which 1nvolves a remarkable risk of

failures and malfunctioning, thus makling the relilability o:

the ventilatlion unit unsatisfactory.

The document US 4,310,020 too describes a ventilation unit

that 1s very complex and has a high number of moving part

and 1t 1s therefore scarcely rellable.

The document US 1,848,811 describes a ventilation unit which

P

allows, by means of a single an, To obtain an alternate

N

low according to two opposite directions.

However, the ventilation unit described therein allows only

to reverse the flow along a closed-loop flow circuit, but 1t

does not allow, for 1nstance, to suck fresh air from the

outside, thilis remarkably limiting the field of 1ts possible

applications and makling 1t unsultable, 1nter alia, for

applications 1n plants for the aerobic treatment of organic

waste.

It 1s the main object of the present 1nvention to overcome
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ﬁ

the aforesaid drawback by providing a ventilation unit for

flow reversal wherein head losses are reduced to a minimum.

It 1s another object of the present 1nvention to provide a

ventilation unit that 1s compact and has a limited number of

moving mechanical parts, wilth a correspondling reduction of
installation and operation costs.

Disclosure of the Invention

According to the i1invention, the ventililation unit 1ncludes a

fan, at least a first piping arrangement through which a gas

flow 1s 1ntended to pass 1n one of the two possilible

directions depending on whether 1t 1s blown or sucked by

sald fan, and a switchiling assembly arranged between sailid fan

and said first pilplng arrangement, at least a switching

device belng provided 1n said switching assembly and being

movable between two positions for selectively and

alternately connecting said first piping arrangement to the

delivery duct and to the suction duct of said fan, so as to

allow the passage of a gas flow 1n a direction or 1n the

opposite direction within said first plplng arrangement.

Besi1des belng connected to the first plplng arrangement, the

ﬁ

suction and delilvery ducts of the fan of the wventilation

unit can be connected to the outer environment through the

swlitchling assembly for sucking an alr flow from the outside

and dlscharging an alr flow 1nto the outside.

Particularly, 1n applications where +the gas flow to be
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discharged 1s somehow contamlinated, said gas flow 1s not

directly brought 1nto the outer environment, but 1t 1is

insufflated 1n a second pilplng arrangement that lead to

filtration and/or purification means.

Preferably, said switching devices are two 1n number, each

allowing / preventing the flow connection between said first

plplng arrangement and sald delivery duct and suction duct

of the fan, respectively.

Preferably sailid switching devices are made each by a wing

plvotable between the aforesald two positions.

Thanks to the presence of a simple wing provided along the

plplng arrangement, the turbulence of the gas flow 1s

reduced and, consequently, also head losses are lower.

In particular, by realizing the swilitching devices as simple

P ﬁ

wings, the si1ze of the clearance of the connections between

the delivery and suction ducts and sald first plpiling
arrangement at these W1lngs can be maximilized, which
facilitates a linear and turbulence—-free behavior of the gas
flow.

Owlng to the fact that the only moving mechanical parts 1n

the wventillation unit according to the 1Invention are the

aforementioned switching devices and that said switching
devices are housed 1n a single switching assembly and are

driven by a single common actuator, saild ventilation unit 1s

reliable and resistant and has very limited manufacturing
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and operating costs.

Brief Description of the Drawings

A preferred embodiment of the wventilation unit for flow

reversal according to the present 1nvention, provided by way

ﬁ

of non-limiting example, will be now described more 1in

detall with reference to the attached drawings, 1n which:

Figure 1 shows a perspective view of a ventilation unit
according to the i1nvention;
Figure Za shows, 1n a sectional view, the switchling assembly

F

of the ventilation unit of Figure 1, 1n a first working

posilition;
Figure 2b shows, 1n a sectional view, the switching assembly

ﬁ

of the wventilation unit of Figure 1, 1n a second working

position;

Figure 3a shows schematically an exemplary application of

P

the ventilation unit of Figure 1, shown 1n 1ts first working

position of Figure Za, to a plant for the aerobic treatment

F

of organlic waste;

Figure 3b shows schematically an exemplary application of

the ventilation wunit of Figure 1, shown 1n 1ts second

working position of Figure Z2b, to a plant for the aerobic

treatment of organic waste.

Description of a Preferred Embodiment

With reference to Figure 1, the ventilation unit 1 according

to the 1nventlion comprises a sultably shaped housing 3, to
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be connected to a fan 5 having the function of moving the

alr flow to be processed, by conferring 1t the desired flow

rate, prevalence and direction.

The housing 3 1s connected through a first duct or suction

duct 7a and through a second duct or delivery duct 7b to a

switching assembly 9, and more particularly to the casing 11

ﬁ

of said switching assembly 9.

With reference also to Filgures 2a and 2b, according to the

invention 1n sald casing 11 of the switching assembly 9, 1n

addition to the passages at the suction duct 7a and delivery

duct 1o, there are provided four additional openings

13a,13b,13¢c,13d of which a first opening 13a connects the

casing 11 to the outer environment, a second opening 13b and

a third opening 13¢ connect the casing 11 to a first pipiling

arrangement 15 and a fourth opening 13d connects the casing

11 to the outer environment through a second pilipilng

arrangement 17/.

Sti1ll according to the 1nvention, to the first plplng

F

arrangement 15 there 1s assocliated a pair of switchiling

devices 19, 21 movable between two end posilitilions and adapted

F

— by shifting from one of said positions to the other - to

selectively connect sailid first pilplng arrangement to the

delivery duct 7b or to the suction duct 7a of the fan 5, so

ﬁ

as to allow/prevent the passage of the gas flow 1in a

determined direction 1n said first pilplng arrangement, thus
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h
N

low reversal.

effecting the

In the preferred embodiment shown, the switching devices

consist of simple wings 19, 21 pivotable around a hinging

P

axls for shifting from one of said positions to the other

oLne.

In particular, 1n Figure Za there 1s 1llustrated a first

working configuration 1n which the wings 19, 21 are 1n a

first position.

In said first working configuration, the second wing 21

obstructs the fourth opening 13d, thus preventing the

passage of gas flow through the second pilplng arrangement

17, and leaves the third opening 13c¢ free, thus allowlng the

connection between the delivery duct 7b of the fan and the

first piliping arrangement 15; at the same time, the first

wing 19 obstructs the second opening 13b, thus preventing

the connection between the suction duct 7a of the fan and

the first plpling arrangement 15, and leaves the first
opening 13a free, 1n communilication with the outer
environment.

It will be evident to the person skilled 1n the art that 1i1n

this configuration the fan 5, through 1ts suction duct 7a,

willl suck a gas flow (especially an alr flow) from the outer

environment (arrow F1l) and, through 1ts delivery duct 7b, 1t

will blow a gas flow 1nto the filrst pipiling arrangement

(arrow F2).
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configuration 1in which the wings 19,

the first opening 13d free, thus

between the delivery duct 7b of the

PCT/IB2013/053933

In Figure 2Z2b there 1s 11llustrated a second workiling

21 have been brought

from the aforesald filrst position to a second position.

In said second working condition, the second wing 21 leaves

allowlng the connection

fan and the second

plpling arrangement 17, and obstructs the third opening 13¢,

thus preventing the connection between sald delivery duct 7b

and the first pilping arrangement 15;

first wing 19 leaves the second

opening

at the

same time the

13b free, thus

allowing the connection between the suction duct 7a of the

fan and the first plpiling arrangement 15 and obstructs the
first opening 13a, in communication with  the outer
environment.

It will be evident to the person skilled 1in the art that 1in

this configuration the fan 5, through 1ts suction duct 7a,

i

will suck a gas flow from the first pilipiling arrangement 15

(arrow F3) and, through 1ts delivery duct 7b,

gas flow 1nto the second plplng arrangement

1t will blow a

(arrow F4) for

subsequent discharge 1nto the outer environment.

In this way the ventilation unit 1 e

1n the first plplng arrangement 15,

the same rotation direction.

Due to the fact that the wing 19,

F

"ects the

flow reversal

whille always malntalning

21 are the only moving

parts of the switching assembly 9, said switching assembly 9
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1s compact, rellable, resistant and 1lnexpensive.

Owlng to the structure of the swilitching assembly according

to the 1nventlon 1t 1s possilble to make the openings 13a-13d

)

wilith a clearance sufficiently wilide to ensure that the gas

flows passing through said openings have an essentilally

linear behavior: the absence of turbulences guarantees the

posslibilities of reducing head 1losses to a minimum, thus

allowlng to attalin the object set forth above.

Advantageously, as can be seen 1n Figure 1, according to the

preferred embodiment of the 1nvention shown the wings 19, 21

can be driven simultaneously by a single actuator 23, thus

additionally simplifying the structure and operation of the

ventllation unit accordling to the i1nvention.

Moreover, 1t 1s c¢lear the 1t 1s also possible to provide, 1t

desired, separate actuators for the two wings.

Similarly, the wings 19, 21 can be made as separate and

different components or they can be i1ntegrated 1n the form

F

of a single piliece.

It 18 also evident that what has been described above with

reference to the embodliment shown has been provided only by

way of example and that several modifications and variliants

are possible wilithout departing from the scope of the

1nvention as deflned by the appended claims.

In Figures 3a and 3b there 1s 1llustrated by way of example

a posslble application of the 1nvention to the aerobic
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ﬁ

treatment of organic waste.

In such application a plurality of ventilation units 1 are

connected on one side, through corresponding first plplng

arrangements 15, to a bio-oxilidation area 100 where the
organlic waste to be subjected to the aerobic treatment, and

on the other si1ide, through corresponding second plplng

arrangements 17, to a bio-filter 200 for filtering the gas

flow before 1t 1s exhausted to the outer environment.

F

Thanks to the use of the ventilation units 1 according to

the 1nvention, a gas flow - especilally an air flow - can be

alternately blown 1nto the bio-oxidation area 100 or sucked

therefrom through said first plplng arrangements 1o
depending on the treatment requilirements for the organic
waste.

As 1s known, the possibility of blowing/sucking alternately

an alr flow 1into/from masses of organic waste allows to

)

aerate sald masses and to provide them with an amount o:

)

oxygen sufficlent for the correct aeroblc treatment of the

masses LThemselves.

Referring particularly to Figure 3a, there 1s 1llustrated a

situation corresponding to the first working configuration

F

of the ventilation units 1 (see also Filgure Z2a). In this

situation, a <clean air flow 18 sucked from the outer

environment and through the first piping arrangements 15 1t

1s blown 1nto the bio—-oxidation area 100, 1nto the masses of
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)

located there. In this situation any flow

through the second piliplng arrangements 17 1s prevented.

With reference to Figure 3b, there

18 11llustrated a

situation corresponding to the second working configuration

ﬁ

OL

the ventilation units 1

to thilis second situation, a flow reversal

(see also Figure 2b). In shifting

)

has been e:

fected,

whereby a contaminated air flow 1s sucked from the bio-

oxldation area 100 through the

first piliplng arrangements 105

and 1s blown 1nto the second plplng arrangements 17 until 1t

reaches a bio—-filter 200 where the contaminated air flow 1S
purified before 1t 1s discharged 1nto the atmosphere.
Preferably, said second pilipiling arrangements 17 do not lead

directly to the bio-:

al' I’

1lter 2Z200; 1nstead,

the second plping

angements 17 of the ventilation units 1 all open 1nto a

single equalization manifold 300 1n common, equlpped with

milxling rooms 310,

The

alr flow reversal,

1.e. the shifting

and the air 1s sent to the bio-filter only

after 1t has passed through said manifold 300.

from the phase of

blowing 1nto the bio-oxidation area to the phase of suckiling

from said area,

and vice versa, 18 e

"ected preferably 1n an

automatic manner by detecting the relevant parameters of the

milcroblal activity,

ﬁ

OL

such parameters,

the material or o:

the alr deriving

regulate the waste treatment process by

such as the 0, content, the temperature

from the material;

singularly or 1n combination, allow to

following control
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schemes developed on the basis of known kinematics or
sultably determlined ones.

The ventilation unit accordling to the present i1nvention can

)
)

be made of different materilals depending on 1ts 1ntended

appllcations. For applications to the treatment of organic

waste, 1t 1s preferably made of metal materials such as

steel, or other materials sultable for withstanding chemical

aggression by components that may be present especially 1n

the contaminated air flow coming from the bilo—-oxidation

arecad.
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CLAIMS
1. Ventillation unit (1) comprising a fan (5) equipped with
a first duct or suction duct (7a) and a second duct or
delivery duct (7b) and a first piping arrangement (15),
whereln a switchling assembly (9) 1s provided arranged
between sailid fan (5) and said first pilplng arrangement (15),
sald swilitching assembly (9) comprilsing at least one

switching device movable between two positions 1n order to

allow alternately the passage of a gas flow from said fan

(5) to said first pilipiling arrangement (15) and vice versa,

characterized 1n that sailid switching assembly 1ncludes a

casing (11) 1n which said suction duct (7a) and said

delivery duct (7/b) of said fan (5) converge, whereln said

ﬁ

casing (11) has four openings (13a,13b,13¢,13d) of which a

first opening (l3a) connects sald casing (l1l1) to the outer

environment, a second and a third opening (13b,13c) connect

sald casing (l1l) to said first piping arrangement (15) and a

fourth opening (13d) connects sailid casing (11) to a second

plpling arrangement (17) and in that sald switching assembly

includes two switchling devices (19,21), one (19) of said

switching devices belng movable between sailid two positions

1n order to selectilvely connect sald suction duct (7a) o3

salid fan (5) to said first opening (l3a) or said second

P

openling (13b) and the other one of said swilitching devices

(21) belng movable between sald two positions 1n order to
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selectively connect said delivery duct (7b) of said fan (5)

to said third opening (13c¢) or said fourth opening (13d).
2 . Ventilation unit (1) according to claim 1, whereln said
swlitchling devices are made as wings (19,21) pivotable around

ﬁ

a hinglng axis from one of said positions to the other one.

3. Ventilation unit (1) according to claim 1 or 2, whereiln

sald swilitching devices (19, 21) are made as separate and

)

di:

ferent components.

4, Ventillation unit (1) according to c¢laim 1 or 2, whereln

salid switching devices (19,21) are integrated in the form of

a slngle pilece.

D. Ventilation unit (1) according to claim 1 or 2, wherein
sald swilitching devices (19,21) are driven by a silngle
actuator (23) 1n common.

0. Ventilation unit (1) according to claim 1 or 2, wherein

sald switching devices (19,21) are driven by separate and

different actuators.

/. Plant for the aeroblc treatment of organic waste, 0:

the kind comprilising a bilo—-oxidation area (100) 1n which the
waste to be treated 1s placed, c¢haracterized 1n that i1t
comprilises one or more ventilation units (1) according to any

F

of the claims 1 to 6, the first pilplng arrangements (15) o:

sald one or more ventililation units (1) belng connected to

sald bilo-oxidation (100) and the second plplng arrangements

(17) of said one or more ventilation units (1) beilng
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connected to a bio—-filter ((200).
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