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Advanced Cyclone Systems (ACS)
Towards total particle capture with optimized cyclone systems

ACS 
System
Nestlé
Açores

About ACS Cyclones 
ACS cyclone systems

Hurricane
ReCyclone Systems
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The problem with Powder Collection & Emission Control

-

dairy powders to pharmaceuticals fertiliz-
ers to nanoparticles

Food ingredients

Chemicals

Pharmaceutical ingredients

Fertilizers

Mineral processing

Nanoparticles

Milling & drying processes

General dedusting & recovery

Application Fields

Process Cyclones |  

Main dedusters and drawbacks 

process cyclone 1st grade powder  

ACS cyclones can be designed both to increase product yield and emissions compliance.
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Air and product inlet

Process
cyclone

Final deduster
(Bag filter, Wet 
scrubber, WESP or 
High efficiency 
cyclone)

1st grade 
powder

Fine powder subject 
to degradation and 

cross contamination

Air
outlet

powder
source
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ACS Pre-Separators and Process Cyclones 

What is ACS solution?

Hurricane 
cyclone

SD and DX
EX 

and MK

Particle agglomeration and numerical optimization
ACS

 “Impact of particle agglomeration in cyclones” (Chemical Engineering Journal 162 (2010) 
861–876)”.

presence of wide 
particle size distributions, long residence times in the cyclone and high inlet particle concentrations.

the PACyc (Particle Agglomeration in Cyclones) model. 

Creating multiple cyclones for multiple needs

it is possible to simulate millions of virtual prototypes

different needs

ACS numerically optimized cyclones
About Hurricane Cyclones

How can cyclones be improved?

particle agglomeration in cyclones

RE EX MK
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Alternative Cyclone Solutions
Real Case Analysis: Fluidized Bed Drying of Sulphanilic Acid

System layout and operating conditions

Feed

Process
cyclone

Product

Air inlet

Direct heater

31 g/Nm3

~40 mg/Nm3

Fluid bed dryer
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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)

Mechanical HR | Drying Organic fertilizer 100 - 800 40 13-17 1050 190 7.08 >97 <100

Mechanical HR | Sulphanilic Acid recovery 6 700 - 12 000 115 20 900 180 31.4 >99 <100

ReCyclone EH | ZnO Nanopaticle recovery 260 Amb. 0.6 230 180 30 >80 -

ReCyclone EH | Silicon Nanoparticles 62 100 0.025 80 10 26.7 >90 -

ReCyclone Systems®

Mechanical and Electrostatic Recirculation

ReCyclone® (MH and EH)
Hurricane 

particle separator
the “recirculator”

ReCyclone

decreases emissions of any ACS Cyclones by [30-80]%

Very low powder emissions: 
[10-45]mg/Nm3 is achievable for many powder sources

Pressure drop: [150-220] mm w. g.

Up to 350°C

Recirculation ensures a reasonable velocity in the cyclones

Robust construction with no moving parts 
(no rapping mechanisms)

Low maintenance and downtime costs

Low investment costs

Patented

TX HR RX RE EX MK 
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dryer)

Wet Venturi 
Scrubbers

“CIPable” 
Bag Filter

Competitor
Hight 

Cyclone

Hurricane

TX, HR, RX, 
RE, EX, MK

ReCyclone® MH 
systems

ReCyclone® EH 
systems

>99.85 99.98+ <99.5 99.62 to 99.93 99.1 to 99.94 99.83 to 99.97 Maximize  

& Reduce 
Emissions<50 <10 >150 22 to 119 19 to 90 11 to 54

Quality of separated product Waste Second grade First grade First grade First grade

Improve Powder 
QualityContamination risk (sanitary conditions) Very high Considerable Minimal Minimal Minimal Minimal

Cleaning perfection with CIP Bad Reasonable Very Good Very Good Good Good

Investment costs Low Very high Low Low / Reasonable Reasonable High Minimize 
Total Cost of 
OwnershipMaintenance and operating costs High High Low Low Low Low

Approach to any new project

, such as nanoparticles

Residual emissions comparison between ACS products - Operating conditions in page 5

19

22Hurricane

Recyclone MH

Recy. EH

Hurricane

Hurricane

Recyclone MH

Recyclone MH

Recyclone EH

Recyclone EH
TX

11

Hurricane

Recyclone MH

Recy. EH

Hurricane

Recyclone MH

Recyclone EH

Hurricane

Recyclone MH

Recyclone EH

34

30

17

46

38

23

80

60

36

112

119

80

90

50

54

Technology Comparison
Hurricane® Cyclones | ReCyclone® MH | ReCyclone® EH | Other Technologies
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Case Studies for Food Ingredients 
dairy to chocolate making beverages to starches 

and yeasts. Spray Drying

Arla Foods
Problem and solution

HR replace

Lactalis
Problem and solution

RE type 

Powder
Median particle size
Inlet powder concentration
Temperature

Pressure drop
ACS system

Powder whey
Median particle size
Inlet powder concentration
Temperature

Pressure drop
ACS system

Hot air

ACS HR
cyclones

ID
fan

Product

Clean air

Product

Wet
scrubber water

tank

water +
particles

 After dryer

Stack

Spray 
dryer

ACS RE cyclones

Process
cyclones

Stack

Silo

Hot air

Product

 After dryer

Spray 
dryer
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ACS
Spray Drying

micronization, cryogrinding tablet pressing machines

Hovione
Problem and solution

Teva
Problem and solution

Powder
Median particle size
Temperature

Pressure drop
ACS system

Powder
Median particle size
Temperature

Pressure drop
ACS system

Case Studies for Active Pharmaceutical Ingredients 
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feed heater fan pre-filter
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airspray 

dryer
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Case Studies for Chemical Powders  
potash

fertilizers, medical application chemicals, various inorganic compounds, such as lithium hydroxide,
tungsten carbides  zync oxides Spray Dryers, Fluid Bed Dryers

Hurricane RE

 Nutrien

Hurricane HRbH 

 NTE Process

Hurricane MK 

 Bondalti 

ReCyclone® MH 

 Plateau

Fluid bed

Process 
cyclones

Heater

Fan

Hurricane RE 
End-stage cyclones

Feed

Process
cyclone

Product Air inlet

Direct heater

Hurricane MK
End-stage cyclones

ID 
fan

Stack

recovered powder Stack

ReCyclone
MH_HR

Drying tunnel 2

Feed

Drying tunnel 1

Feed

Inlet
Spray
dryer

Stack

Bag filter

1st grade product

Hurricane HRbH
Process cyclones
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Case Studies for Air Capture, Dedusting & Recovery
moving parts easily effectively cleaned

 or pressing

Thermolacage Vendee

Problem and solution 

Powder
Median particle size
Temperature

Pressure drop
ACS system

Powder
Median particle size
Temperature

Absolute pressure
ACS system

Mondelez
Problem and solution

ACS systemBag filling 

Clean
air

Mixed/unusable 
Product

Line 1

Line 5

Line 2

Line 3

Line 4
Cartridge 

filter

Product

Product

ACS systemPainting booth

Mixed/unusable 
Product

Line 1

Line 2

Bag 
filter

Product

Product

Stack



North America

Central America

Africa

South America Europe Asia

Oceania

ACS  

ACS around the world
Number of installations per country
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