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About AdvAnced cyclone SyStemS

ACS headquarters in Porto – Portugal

Pilot system for specific powder collection  
efficiency testing

made cyclone systems that really solve 
their unmet needs.

Combining acquired process expertise 
with years of experience and continuous 
R & D, ACS solves daily many critical sepa-
ration problems from the most diverse 
industrial fields all around the world. In 
many cases, cyclone systems serve the 
double purpose of complying with emis-
sion limits while recovering more product 
by direct and aseptic means.

Extensive scientific knowledge 
in cyclone design and particle 
agglomeration

Prof. Romualdo Salcedo, CTO of 
ACS, together with his  R & D team, 
in partnership with the Faculty of 
Engineering of Porto (FEUP), are in the 
frontline of cyclone design optimization 
and particle agglomeration modelling 
(PACyc). A state of the art computer 
program was developed with the 
objective of predicting the capture of 
submicrometric and nanometric particles, 
usually agglomerated in larger particles.

Custom made systems and 
accurate efficiency forecasts 
through our pilot systems

ACS has an extensive particle size 
distribution database from very 
different industrial dusts analyzed in 
ACS´ pilot systems. This information, 
used in combination with computer 
simulation provides very confident 
efficiency estimates for new powders 
under operating conditions reported by 
clients. Dust samples, of which collection 
efficiency is very difficult to estimate can 
be further tested in a pilot unit.

Advanced Cyclone Systems, S. A. (ACS) is 
a company exclusively dedicated to the de-
velopment and commercialization of the 
most efficient cyclone systems worldwide.

ACS’ mission is to achieve total parti-
cle capture exclusively with cyclone sys-
tems through continuous investment in 
Innovation and R & D. 

towards total Particle capture with optimized cyclone systems

Hurricane and ReCyclone® sys tems con-
tradict the general thinking that cyclones 
are inefficient powder collectors. These 
cyclone systems can replace bag filters in 
many demanding operating processes.

Applications include particulate matter 
(PM) emission control in boilers, furnaces 
and dryers, and product recovery in the 
pharmaceutical, food and chemical indus-
tries. ACS works in very close cooperation 
with its clients in order to design custom 

ACS Team
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PArticulAte mAtter emiSSion control & Air deduSting

Particulate matter emission control 
is a typical problem in industries that 
operate boilers or incinerators for energy 
production, or furnaces, kilns and dryers 
for the manufacturing of products, such as 
ceramics, cement or pellets. 
Complying with stack emission limits, 
avoiding the escape of particles to 
downstream processes or purifying ambient 
air, are the main motivations for clients to 
reduce particulate matter emissions.  

a Problem common to Many industries

A P P l I C AT I O n  F I E l D S:
•  Biomass and Coal Boilers

•  Fuel Oil Boilers

•  Steel and Ferroalloys

•  Pellet and Wood Dryers

•  Clinker Cooler and Pre-Heater Dedusting

•  Pyrolisis, Incineration and Gasification

•  Calcination Processes

•  Glass and Ceramic Furnaces

•  Air Caption and Dedusting

•  High Temperature Separation Processes for 

Energy Recovery

ESPs and WESPs | Problem: High Investment
ESPs are robust equipments and are very effective for a given range of dust resistivity. 
However, efficiency frequently drops outside that range as a consequence of 
temperature changes. In applications with risk of explosion, such as drying of biomass, 
WESPs or Venturi Scrubbers are an alternative solution, though at the cost of secondary 
wet pollution. Ultimately, ESPs’ and WEPs’ present and future retrofitting high 
investment cost is out of reach for many companies.

Multicyclones | Problem: Low Efficiency 
Industrial cyclones, such as multicyclones, are, in terms of their robust construction, 
absence of moving parts and general application, the preferred technology for particle 
collection in industrial boilers and furnaces. 
nevertheless, cyclones are presently not an option to comply with emission limits in most 
countries, due to its relatively low efficiency, particularly for small particles (< 10µm).

Bag & Ceramic Filters | Problem: O&M costs
Bag Filters are financially affordable and very efficient (> 99.9 %), but can be very 
maintenance demanding in the presence of high temperature due to frequent changing 
and cleaning of filter elements. Apart from these operational costs, filters are frequently 
attacked by glowing particles released from harsh combustion processes, such 
as in biomass boilers, which heavily increase emissions. The ceramic filter solution is too 
and costly to operate. In drying applications, filter clogging is a frequent problem due to 
high moisture.

limitAtionS of trAditionAl PArticle SePArAtorS: 

ACS SOLUTION: Very high efficiency cyclones! 
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a solution Based on innovative cyclone systems

The Traditional Approach 
Since the first patent was issued in 1886, 
cyclones have been generally designed 
and improved by empirical means. Due 
to the difficulty of having a good predic-
tion method due, in part, to the modeling 
complexity (since these pieces of equip-
ment handle multiphase and highly tur-
bulent flows), and considering the over-
whelming number of prototypes that 
would have to be built in order to explore 
the effect of changing dimension ratios 
on cyclone performance, it is no wonder 
that hundreds of cyclone geometries have 
appeared. Regrettably, cyclone efficiency 
always revealed to be insufficient, espe-
cially for small particle sizes (<10 μm). 

Particle Agglomeration in Cyclones  
ACS research team has been investigat-
ing how cyclones work for more than 15 
years, culminating in the research on how 
particle agglomeration affects particle col-
lection efficiency. Several related techni-
cal and scientific articles were published, 
among others the paper “Impact of parti-
cle agglomeration in cyclones” (Chemical 
Engineering Journal 162 (2010) 861–876). 
This knowledge has helped ACS build a very 
accurate model of efficiency prediction, ca-
pable of explaining why sub-micrometer 
particles are often captured with much 
higher efficiency than expected.  Indeed, 
fine particles tend to form bigger agglom-
erates (clusters) with much higher efficien-
cies than those of the original particles. 
Agglomeration increases in the presence of 
wide particle size distributions, long resi-
dence times in the cyclone and high inlet 
particle concentrations. This knowledge 
has been incorporated into ACS numeri-
cal simulation tool - the PACyc (Particle 
Agglomeration in Cyclones) model.

Optimizing cyclone’s efficiency  
Supported by the PACyc Model, and con-
sidering several economical and operation 
constraints (such as size and pressure loss), 
with numerical optimization it is possible 
to generate millions of virtual prototypes 
within an affordable time period, and to 
observe the impact of each dimension ratio 
on the cyclone performance. Considering 
this approach as the best path to obtain 
truly optimized cyclones, sound theories of 
cyclone collection and pressure loss were 
chosen for each application, and after-
wards improved for predicting collection 
efficiencies for new geometries. These 
numerical optimization problems have 
resulted in many different new lines of 
cyclones and several patents. 

Different objectives – different cyclones 
Indeed, different industrial cases have dif-
ferent needs resulting in very different cy-
clones, for which the optimization functions 
may be minimizing cost, minimizing space, 
among others. This diversity is visible the 
reference examples presented ahead. 

H U R R I C A n E  F E AT U R E S:

H U R R I C A n E  S C H E M E:

cleaned air

air and 
particles
from the 
process

numerically
optimized
Hurricane
cyclone

collected
particles

•  Very high efficiencies: down 
to 10-20 % of the emissions of 
other high efficiency cyclones; 

•  Very low emissions: down to 
[25-45mg]/nm3 is achievable for 
many combustion sources

•  Custom designs (single or parallel 
arrangement)

•  low pressure drop: < 120 mm w. g. 
•  no temperature restrictions 
•  Robust construction with no 

moving parts
•  near zero maintenance and 

downtime costs 
•  Very low operating costs
•  Pre-assembled modular 

system with very easy and fast 
installation

•  low investment cost

E x A M P l E S  O F  F I n I S H E D  A n D  O n G O I n G  P R O J E C T S

Application
Effective 
flow rate 

(m3/h)

Temperature
(ºC)

Median 
particle 

size (µm)

Cyclones 
diameter 

(mm)

Pressure drop 
(mm w.g.)

Inlet 
concentration 

(g/nm3)
Efficiency (%)

Emissions 
(mg/nm3)

Portugal - Wood pellets boiler 10 500 220 15 700 120 0.20 > 85 < 30

Hungary - Cement - fines from pre-heater 37 553 327 2.5 700 130 42.10 ≅ 90 4200

Portugal - Pellet Plant- Biomass rotary dryer 71 839 88 20 1500 100 0.400 > 90 < 40

UK - Gaseification - Wood gasifier 1 000 450 100 450 50 1.1 > 97 <25

Hurricane System | Duna Dráva | Hungary 

13005DRV
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THE AGGlOMERATOR CyClOnE

Hurricane MK System | Cork Boiler | Portugal

The Agglomerator Cyclone*
In 2014, a better understanding of ag-
glomeration has allowed ACS to develop 
a completely new line of cyclone geom-
etries, different from any other in the 
world: the Hurricane MK. It was obtained 
by combining stochastic numerical opti-
mization with the PACyc model. This rep-
resents a giant leap in terms of efficiency 
for all ACS products, since these collec-
tors can be used in ReCyclone configura-
tions too, as presented ahead. 
Hurricane MK cyclones, once adjusted 
for a particular process, maximize particle 
agglomeration. For clustering favorable 
PSDs, as biomass and coal fly ash, emis-
sions can be as low as those from ESPs. 
*(patent pending) 

E x A M P l E S  O F  F I n I S H E D  A n D  O n G O I n G  P R O J E C T S

Experimental Results with Biomass 
Boiler Fly Ash
Several experiments were made with a 
Hurricane MK in ACS’s pilot scale unit at 
the Faculty of Engineering of Porto, with 
the major results shown ahead.
All experiments were conducted with 
simultaneous inlet and outlet isokinetic 
sampling, using constant volume samplers 
(Techora Bravo), with GFA glass fiber 
filters with the PSDs obtained by an off-
line laser Difraction Particle Size Analyser 
(Coulter lS230). The experiments were 

performed with 311 m3/h air-flow rate 
with a pressure drop of ≈1.95 kPa and 
temperatures between 15 and 30ºC. The 
particles entering the cyclone were fly 
ashes from a biomass boiler after pre-
separation by a low-efficiency cyclone / 
multicylone to remove the larger particles. 
Figure 1 shows the PSD of the fly ash and 
Figure 2 shows an almost flat obtained 
grade-efficiency curve. 

For an inlet of 300 mg/Nm3 an efficiency 
of 95.8% was verified, leading to emis-
sions well below 30 mg/Nm3. 
Given that boilers equipped multicy-
clones can generally keep emissions un-
der 250 mg/nm3 for most types of bio-
mass, a sole Hurricane MK system placed 
downstream of such pre-separator is able 
to reduce emissions under 30mg/nm3 for 
pressure drops between 1.3 and 1.7kPa.
For non-abrasive dusts, the pre-separa-
tor can be exempted, with no significant 
results in emissions. 

Figure 1 PSD of Biomass Combustion Fly Ash After Pre-separation Figure 2 Grade-efficiency Curve of the Hurricane MK System

Application
Effective 
flow rate 

(m3/h)

Temperature
(ºC)

Median 
particle 

size (µm)

Cyclones 
diameter 

(mm)

Pressure drop 
(mm w.g.)

Inlet 
concentration 

(g/nm3)
Efficiency (%)

Emissions 
(mg/nm3)

Costa Rica - Wood pellet grate boiler 21 200 177 20.5 900 1.5 3.172 > 99 < 35

Dom. Republic - Spent Grain Drying 28 500 98 18 800 2.5 0.7 > 98 < 15

Portugal - Dead animal gaseification 18 000 700 8.5 1100 1.0 13.820 > 95.5 < 740

UK - Straw Combustion 2 552 152 6.5 550 1.6 623 > 93 < 50

Inlet concentration (after pre-separation): 300mg/nm3

Global efficiency: 95.8%
Inlet concentration= <30mg/nm3

13024ACC

Individual 
particles

Clustered 
particles
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Mechanical ReCyclone® (MH) 
In order to obtain higher efficiencies and 
legal compliance with emission limits, 
an improved recirculation system has 
been designed to take advantage of the 
Hurricane cyclones.
A mechanical ReCyclone®  (Re Cy clone® 
MH) is made up of a Hurricane and a par-
ticle separator (straight-through cyclone), 
placed downstream of the cyclone – called 
the  “recirculator” (please see figure).

The main purpose of the recirculator is 
to reintroduce the fine uncaptured parti-
cles into the cyclone after they have been 
driven to the outer walls of the recircula-
tor by centrifugal forces.

While this tangential gas stream is 
enriched in particles, the axial gas stream 
exhaust to the stack is clean of particles. 
Recirculation is achieved through an 
additional fan.

Since the recirculation system only 
serves the purpose of dust separation (and 
not collection), the particles are exclusive-
ly collected in the cyclone and the need of 
rapping mechanisms is thus avoided.

R E C y C l O n E ® (M H) F E AT U R E S

Application
Effective 
flow rate

(m3/h)

Temp.
(ºC)

Median 
particle size 

(µm)

Cyclones 
diameter 

(mm)

Pressure 
drop (mm 

w. g.)

Inlet 
concentration 

(g/nm3)

Efficiency 
(%)

Emissions 
(mg/nm3)

France - Wood chips grate boiler 5 460 180 8 600 200 0.25 > 86 < 35

Indonesia - Coal BFB boiler 14 000 230 30 700 190 5.60 > 98.2 < 100

Indonesia - Palm shell BFB boiler 3 595 230 30 700 190 5.60 > 99.1 < 50

Spain - Drying of organic fertilizer 50 400 40 35 1050 200 1.58 > 97 < 50

E x A M P l E S  O F  F I n I S H E D  A n D  O n G O I n G  P R O J E C T S

Mechanical and electrostatic recirculation

recyclone® SyStemS

ReCyclone® MH is the most efficient 
purely mechanical collector in the market. 

Efficiency Increase
Efficiency increases due to recirculation 
and agglomeration of very small particles 
with larger ones coming directly from the 
process. A ReCyclone® MH decreases emis-
sions of Hurricane cyclones alone by 40 to 
60 %. As with cyclone systems, ReCyclone® 
MH systems are very robust, do not have 
temperature limitations and do not have 
moving parts to be frequently changed.

Finally, recirculation control provides 
the benefit of handling variable process 
flow rates very well.

R E C y C l O n E ® (M H) S C H E M E

cleaned
air

air and 
particles
from the 
process

numerically
optimized
Hurricane
cyclone

collected
particles

venturi/
fan

•  Very high efficiencies: decreases 
emissions of Hurricane Cyclones 
by [40-60]%

•  Very low emissions: [15-45]
mg/nm3 is achievable for many 
combustion sources

•  Pressure drop: [150-220] mm w. g.
•  no temperature restrictions 
•  Robust construction with no 

moving parts
•  near zero maintenance and 

downtime costs
•  low operating costs 
•  low investment costs 

A mechanical ReCyclone® is made 
up of a Hurricane and a particle 
separator (straight-through 
cyclone), placed downstream, 
called the “recirculator”.

ReCyclone MH | Drying Fertilizers | Spain

mechanical
recirculator
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E x A M P l E S  O F  F I n I S H E D  A n D  O n G O I n G  P R O J E C T S

Electrostatic ReCyclone® (EH) 
Recent adoption of electrostatic recir-
culation in the same cyclone system has 
successfully proven to further reduce par-
ticle emissions, even in the [1;5] μm parti-
cle size range, assuring future regulation 
compliance, particularly where legal lim-
its are very tight, with the objective of bag 
filter redundancy.

A DC high voltage is applied to the 
concentrator, allowing the recirculation 
of very fine nanometric particles, more 
resistant to centrifugal forces, to the cy-
clone collector. After having been sepa-
rated in the recirculator and concentrat-
ed in the recirculation flow, electrically 
charged fine particles are attracted by the 
cyclone walls, while agglomerating with 
larger particles entering the system – 
both promoting their easier capture.

Since particles are not captured on the 
walls of the recirculator, contrary to ESPs, 
ReCyclone® systems avoid the problem 
of dust accumulation and condensation.

Additionally, ReCyclone® EH systems 
have low sensitivity to either low or high 
dust electrical resistivity and the HV re-
quired power is only 10 to 15 % of that 
used in ESPs. 

Electrostatic recirculation for fine par-
ticle capture was the winner of the 
Portuguese Environmental Press Award 
in 2008 and nominee for the European 
Environmental Press Award 2008. 

Application
Effective 
flow rate

(m3/h)

Temp. 
(ºC)

Median 
particle size 

(µm)

Cyclones 
diameter 

(mm)

Pressure drop 
(mm w. g.)

Inlet 
concentration 

(g/nm3)

Expected 
efficiency 

(%)

Expected 
emissions 
(mg/nm3)

Dom. Republic - Wood pellet grate boiler 25 306 250 8 800 150 0.30 > 95 < 15

France - Pine residues grate boiler 3 900 180 11 600 160 0.2 > 90 < 20

Indonesia - Coal BFB boiler 40 865 350 30 2000 170 5.60 > 99.1 < 50

Tukey - MSW Gasification 3 225 350 11.5 600 160 0.32 > 94 < 20

Mechanical and electrostatic recirculation

recyclone® SyStemS

R E C y C l O n E ® (E H)  F E AT U R E S

R E C y C l O n E ® (E H)  S C H E M E

cleaned
air

air and 
particles
from the 
process

numerically
optimized
Hurricane
cyclone

collected
particles

venturi/
fan

•  Very high efficiencies: decreases 
emissions of a ReCyclone MH by 
[40-70]%

•  “Bag Filter comparable” emis-
sions: [5-25]mg/nm3 is achievable 
for many combustion sources

•  Pressure drop: [120-180] mm w. g.
•  Operates up to 400ºC
•  Robust construction with 

no moving parts (no rapping 
mechanisms)

•  low maintenance and downtime 
costs

•  low operating costs (Electrical 
field power = 5 % fan power)

•  Reasonable investment costs 
• not sensitive to variable flow rates

An Electrostatic ReCyclone® is made 
up of a Hurricane and an electrostatic 
recirculator, placed downstream.

13006DOMInI

ReCyclone EH | Pellet Boiler | Dominican Republic

electrostatic
recirculator
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recyclone® eh for biomASS combuStion
4 MWth Boiler @ 15,000 m3/h flow rate (200 ºc)

The ReCyclone EH for 15.000m3/h is 
composed  by two modules of 6 cyclones 
(ø600mm) and two modules of 6 elec-
trostatic recirculators (ø600mm). Each 
group of 6 cyclones and 6  recirculators 
works in paralell with the other. Each 
module of 6 elements is transported pre-
assembled for easy installation.

1.  Hurricane cyclones
2.  Hoppers 
3.  Plenums of cyclones
4.  Plenums of recirculators
5.  Electrostatic recirculators
6.  Rotary valve
7.  Screw conveyor
8.  Inlet ducting
9.  Outlet ducting
10.  Recirculation ducting
11.  Recirculation fan
12.  Thermal insulation
13.  Inlet gas
14.  Recirculation gas 
15.  Exhaust gas
16.  Solids discharge

1
1

1

2

3

5
5

5

8

8

9

4

6

7

10

11

12

14
14

16

13

15

Technology comparison for wood chip 
combustion Multicyclones

Wet Venturi 
Scrubbers

Bag filters ESP´s Hurricane
systems

ReCyclone® MH 
systems

ReCyclone® EH 
systems

Efficiency (%) 50 to 80 89 to 93 98-99 + 95 to 99 85.0 to 96.3 92.5 to 98.2 96.5 to 99.4 Maximize  
EfficiencyEmissions: (depending on system config.) > 150 49 to 70 < 20 5 to 35 26 to 105 13 to 53 5 to 25

Temperature limitations (ºC) no no < 250 yes no no no

Universal
Application

Fire risk no no yes no no no no

Resistivity sensitivity? no no no High no no low

Pre-separation needed? no no Always Frequently no Unfrequent Unfrequent

Consequences of Electrical Field Failure none none none Plant shut down none none Works 
mechanically

Minimize 
Total Cost 
of Owner-

ship

Moving/replacement parts no no yes yes no no no

Relative investment costs 20/100 (45 to 55)/100 60/100 100/100 (35 to 55)/100 (45 to 65)/100 (60 to 70)/100

Relative operating costs (Energy and Maint.) 2/100 15/100 20/100 7/100 2/100 8/100 8/100

Future retrofitting costs                        Very low low low Very high Very low Very low Very low

Downtime costs Very low low High low Very low Very low low

Comments Dry-System Sec. Pollution/
needs Treatment Dry-System Dry-System Dry-System Dry-System Dry-System

Indicated values are for wood chips combustion and 700mg/nm3 at the exit of the boiler. Range of values depend on the type of case/boiler
*Hurricane Cyclones include all ACS line of geometries (HR, MK, among others)
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White slag Powder recovery

cork and Wood Waste Boiler (Patornay - france)

hurricAne cASe Study: Steel induStry

hurricAne mK cASe Study: biomASS boiler

curs after pneumatic transportation. The 
objective of the company was to recover 
this powder on a dry basis and, at the 
same time, to save the bag filter placed 
downstream from wear, considering the 
extreme abrasiveness of the particles. 
ACS proposed and installed a wear resist-
ant Hurricane system.
The Median Volume Diameter (MVD) of 
the particles is close to 15 μm and effi-
ciency was expected to be around 97 %.
The equipment is composed by 8 
Hurricane cyclones with ø 1,750 mm in-
stalled in 2 batteries (see figure). 
Each Hurricane was inner lined with 30 
mm thick Densit® refractory cement.

In 2010, Advanced Cyclone Systems was 
approached by a Spanish important steel-
making industry to recover white slag 
powder resulting from the molten steel 
and additives in the reinforcement bar 
production. The cyclone separation oc-

A Hurricane MK was installed in a bio-
mass boiler burning cork and wood waste. 
The target was to reduce particular mat-
ter after the boiler’s multicyclone from 
150 mg/nm3 to under 30 mg/nm3 with a 
purely mechanical system.  The system 
is composed by 6 Hurricane MK cyclones 
with Ø700mm.

Operating conditions of the boiler:
• Type of boiler: Grate furnace
• Fuel: Cork and Wood Waste
• Design max flow rate (m3/h): 6,206 
• Temperature (ºC): 200
• Max. Inlet Concentration (g/m3) :150

Efficiency and performance 
of the system:
• Expected emissions (mg/Nm3): 14 
• Guaranteed emissions (mg/Nm3): < 30 
• Pressure drop (mm w. g.): 1.5

Operating conditions of the boiler:
• Type of powder: White slag
• Median particle size (μm): ≈ 15
• True/Bulk density (kg/m3): 3,270/1,730
• Actual flow rate (m3/h): 158,500
• Temperature (ºC): 165
• Max. Inlet Concentration (g/m3): 375

Efficiency and performance 
of the system:
• Expected efficiency (%): > 97
• Pressure drop (mm w. g.): 230

Hurricane System | Corrugados | Spain



Hurricane
cyclones

Electrostatic
recirculators

Inlet ducting

Outlet ducting

Recirculation
fan

Recirculation ducting

Hurricane cyclones

Electrostatic recirculators

Recirculation fan

Boiler

ReCyclone® EH command unit

12001SWR
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ACS designed a ReCyclone® MHR sys-
tem for a John Thompson 17 MWth boiler,  
which  operates at a flow rate of 79,700 
m3/h @ 230 ºC, admiting a pressure drop 
of 150 mm w. g..
The purpose is to reduce particulate mat-
ter emissions to legal limits (< 100 mg/
nm3). The system is composed by 30 
Hurricane cyclones and 30 mechanical re-
circulators, all with ø 800 mm (upgrade-
able to electrostatic, hence MHR). This 
system was supplied on a turnkey basis 
and comissioned in July 2012.

Operating conditions of the boiler:
•  Type of boiler: Multi tubular boiler,
 grate furnace
•  Fuel: Pine wood chips
•  Design flow rate (m3/h): 79,700
•  Temperature (ºC): 230

Emissions and performance 
of the system: 
• Expected emissions (mg/Nm3): 29
• Guaranteed emissions (mg/Nm3): 100
• Pressure drop (mm w. g.): 150

eh cASe Study: biomASS boiler
1.2 MWth Pine residues Boiler (france)

A ReCyclone® EH system was installed in 
France in a biomass boiler burning pine 
residues – chips and sawdust. The ob-
jective was to reduce particulate matter 
from a maximum flow rate of 3,900 m3/h 
@ 180 ºC.
The installation is composed by 3 
Hurricane cyclones and 3 electrostatic re-
circulators, all with ø 600 mm.

Operating conditions of the boiler:
• Fuel: Pine residues – chips and sawdust
• Power (MWth): 1.2 
• Effective flow rate (m3/h): 3,900
• Temperature (ºC): 180 ºC

Emissions and performance 
of the system: 
• Emissions (mg/Nm3): 20-25
• Pressure drop (mm w. g.): 160
• Guaranteed emissions (mg/Nm3): <30

mh cASe Study: biomASS boiler
17 MWth Pine Wood chips Boiler (south africa)

ReCyclone EH | l.Solé S.A. | France

ReCyclone MH | Sonae | South Africa
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Hurricane® system to capture 

particles from a sawdust dryer 

operating in a wood pellet plant, with 

a flow rate of 8,074m3/h @ 110 ºC.

Vimasol | Portugal | 2011

Hurricane® system to reduce PM 

emissions from the off gases of a 

palm shell and fibers 30 ton/h boiler 

with a gas flow rate of 114,935m3/h 

@ 204ºC.

Jaremar – Agrotor | Honduras | 2013

Mechanical ReCyclone MH® 

system for PM emission control in 

a 27,000m3/h @ 200ºC wood waste 

6Mth boiler.  

laminar, S.A.  | Portugal | 2007

Hurricane® system for PM emission 

control in a 10,500m3/h @ 220ºC 

wood pellet boiler.

norbidel | Portugal | 2013 

Electrostatic ReCyclone® system for 

PM emission control and simultaneous 

product recovery from a CaSi kiln 

(11,300 m3/h @ 150 ºC)

Confidential | Brazil | 2011

Hurricane® system designed for 

dedusting of card board particles 

from cutting operations with an 

effective flowrate of 16.00m3/h @ 

30ºC 

Efacec Energia | Portugal | 2010

Mechanical ReCyclone MH® 

system for PM emission control in 

a 5,460m3/h @ 160ºC, 1.5 MWth
 

biomass boiler.

Domflor | France | 2012 

Electrostatic ReCyclone EH® 

system  for PM emission control in a 

25,306m3/h @ 250ºC wood pellet grate 

type boiler.

l.Solé S.A. | Dominican Republic | 2013

Hurricane® system for PM reduction 

of clinker fines from pre-heater in 

in a cement plant with a flow rate of 

37,513m3/h @ 327ºC.

Duna Drava Cement | Hungary | 2013

Hurricane® system for PM emission 

control in a 14,000m3/h @ 230ºC coal 

BFB boiler.

PT Basuki | Indonesia | 2011

Hurricane® system designed to 

recover and limit emissions of dried 

powder milk from the flue gases of a 

drying tower operating at 31,100 m3/h 

@ 75 ºC.

nestlé | Portugal | 2010

Electrostatic ReCyclone EH® system 

for PM emission control in a grate 

boiler (3,900m3/h @ 180ºC - pine 

residues). 

l.Solé S.A. | France | 2011

other referenceS
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