
The drying revolution

Microwave drying and crystallization 
technology for techno polymers

Microwave dryers
MWD

DESIGNED & MADE IN ITALY



2 MWD - Microwave drying and crystallization technology for techno polymers© SMC Group



3MWD - Microwave drying and crystallization technology for techno polymers © SMC Group

Summary

4   Microwave: fundamentals

5   MWD: Machine description & components
Loading system
Infeed hopper
Main chamber
Outfeed hopper

7   Complete and simple process control

8   Process parameter diagram
Typical process diagram for PET drying

9   Versatile and compact machines
Overall dimensions

10   Low maintenance cost

10   Process comparison with standard technology
Shorter process time (1 hr vs 5,5 hr)
Shorter start-up time
No molecular sieve

11   Quick and simple material changeover
Reduced material changeover time
Ability to process different materials
Products



4 MWD - Microwave drying and crystallization technology for techno polymers© SMC Group

Microwaves are a form of electromagnetic energy 
with frequencies between 300 MHz and 300 GHz, 
generated by magnetrons under the combined for-
ce of an electric and a magnetic field perpendicu-
lar to each other.
Microwave fields are reflected off metals, which 
they do not heat. For this reason, metals are used 
as conduits for the microwaves, or  wave-guides,  
and  as walls for a microwave machine.

The main advantage of microwave drying is due 
to its ability to penetrate the polymer and direct-
ly heat up the water contained inside the granule/
flake.

As industrial equipment  is often manufactured 
from stainless steel,  the chamber acts as confine-
ment for the microwaves by reflecting them back 
into the chamber.

Microwaves penetrate materials and release their 
energy in the form of heat as the polar molecules 
(ones with positively and negatively charged ends 
- such as water) vibrate at high frequency to align 
themselves with the frequency of the microwave 
field (2.45 GHz). 
This vibration generates heat and helps drying the 
polymer from the inside.

Microwave: fundamentals

ENERGY TRANSFER COMPARISON

CONVECTION HEATING

175 C° at the outer edge

155 C° at the center

Water molecule (dipoles)

•	 Microwaves penetrate 
the material and create 
rapidly	changing	fields

•	 Dipoles, such as water, 
continually react at-
tempting to align in the 
field,	which	generates	
heat

•	 The heat is uniformly 
distributed throughout 
the material

Heat is transferred molecule by 
molecule from the outside

Over heating can occur  
on the outside

CONVECTION HEATING
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MWD: Machine description & components

Loading system

Infeed hopper

MWD is a machine which combines the functions 
of Crystallization and Drying (down to 30-40 ppm).  
The MWD drying system operates by air heating 
and microwave drying. 

The system can be divided in the following 
sections:

•	 Loading system
•	 Infeed hopper
•	 Main chamber
•	 Outfeed hopper
•	 Basament
•	 Exhaust	process	air	filtering	unit

The loading system is composed by the following 
items:

•	 Receiver: it is a container that works in 
batch. It is loaded through a vacuum pump 
that brings the material inside it. 

•	 Vacuum	 pump	 &	 filter: usually a blower, 
that generate vacuum inside the receiver to 
generate material suction trough a dust filter.

The infeed hopper receives material from the re-
ceiver. The hopper level sensor manages the ope-
ning signal of the pneumatic shutter of the loader.
The material to be conveyed into the main cham-
ber is kept in motion by the agitator.

The infeed hopper works as a pre-heating cham-
ber before the material enters inside the main 
chamber and as crystallizer when product is 
amorphous. For this purpose, the process air 
which passes through the chamber, goes into the 
infeed hopper and pre-heat the material. The in-
feed hopper is provided with a connection for the 
process air exhaust, which is connected to a filter 

to prevent the release of particules into the envi-
ronment.
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Main chamber
Ambient air moved by a blower, is heated up by 
electrical heating elements and enters the process 
chamber at the right far end (close to the material 
discharge) in order to bring maximum energy to 
the product in counter current mode. Microwaves 
enter the chamber from the top, and the material 
in the chamber is kept in motion by a shaft in order 
to avoid overheating of the material due to ove-
rexposure to the radiations in the area under the 
magnetrons.
The air leaves the chamber at low temperature 
(40~45°C) thanks to the heat recovery granted by 
the direct heat exchange between incoming pro-
duct and outgoing air. Out of the machine the air 
passes through a filter which retains the dust par-
ticles. 
 
The air has two functions:

• It brings energy to the product, in combination 
with the microwaves;

• It is a vehicle which removes the moisture out 
of the process chamber.

The material is kept in motion and conveyed 
towards the discharge side through the horizontal 
agitator. The horizontal agitator keeps the material 
continuously in motion therefore granting the fol-
lowing functions:

• No clumping of amorphous material
• No de-mixing/ separation of materials with 

different bulk densities (i.e. when working 
with mixtures of virgin material and PET bottle 
flakes)

• No over-heating due to over-exposure under 
the microwave heads

• Material transport from the infeed to the 
discharge side, thanks to the special spiral 
design and inclination of its paddles

• No preferential ways of the air flow, since 
the material is not in static conditions and is 
continuously renewed.

The dried material leaves the chamber through a 
frequency controlled rotary valve which controls 
the material flow and determines the machine ca-
pacity.

Outfeed hopper
The dried material is discharged into the outfeed 
hopper.
As an option, it is possible to modulate the MWD’s 
troughput according to the extruder throughput 
via a 4-20mA analog signal or profinet communi-
cation.
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Complete and simple process control
• Process blower, main chamber agitator all 

controlled by inverters.

• Heaters controlled using static relays which 
allow a precise modulation of air heating 
power with stable material temperature.

• Microwaves controlled using special 
generators which allow a precise regulation 
of their output (from 0% to 100% of the 
nominal power, with 1% regulation step).

• PID control of process air temperature and 
flow that allows to optimize the energy 
consumption even at low throughput.

The machine allows the creation of recipes accor-

ding to the working conditions and materials type.
The full process control is done by selecting the 
recipe that is based only on 4 parameters that can 
be set: 

• Machine troughput [kg/h]

• MW power

• Product temperature

• Air temperature and flow.

The machines are controlled by PLC and the inter-
face is trough a touch panel.
All the process parameters and data are visible for 
a complete control of the machine status

Example: double chamber machine
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Process parameter diagram

The heated air works mainly as vehicle for the hu-
midity that has been released from the polymer by 
microwave action.
The air works in counterflow relative to the mate-
rial, and this allows an efficient energy absorbtion 
by the material. The discharge air temperature is 
in fact just slightly above the ambient air suction 
temperature.

Due to such efficiency there is no need to recircu-
late and dry the process air.
The machine accepts material with high moisture 
content without having significant impact on its fi-
nal moisture content.

Typical process diagram for PET 
drying

In the following diagram is shown a typical PET 
drying process:

• Infeed material: 20°C, 10000 ppm moisture 
content

• Outfeed material: 155°C, 40 ppm moisture 
content

• Total process time: 60 minutes

• Electrical consumption: 

 ⁃ PET pellet: 55-60 W-hr/kg

 ⁃ PET flake: 65-70 W-hr/kg
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Versatile and compact machines

Overall dimensions

The MWD dryers are capable to run different mate-
rials just by changing the recipe. 
Flake and pellet can be dried in the same machine.
Double chamber machines are capable to run dif-

ferent material in each chamber.
The machine output strictly depends on required 
outfeed final moisture and material specific weight.

ID Description
1 Basement
2 Main Chamber
3 Infeed hopper
4 Outfeed hopper
5 Microwave device
6 Electrical panel
7 Operator panel
8 Infeed hopper feeding system

Model

Output
Dimension (mm)

Installed 
power (kw)

Crystalized pellet  
0,8kg/dm³

Amorphous flake  
0,3 kg/dm3

Final 
moisture 
<50ppm

Final 
moisture 
<150ppm

Final 
moisture 
<50ppm

Final 
moisture 
<200ppm

A B C

MWD 250 MWD 250 250 375 125 250 4200 4000 1100 30
MWD 400MWD 400 400 600 200 400 4200 4000 1100 50
MWD 600 MWD 600 600 900 300 600 4400 4800 1300 70
MWD 800 MWD 800 800 1200 400 800 4700 4900 1300 85

MWD 1000MWD 1000 1000 1500 500 1000 4900 5500 1300 110
MWD 1200 MWD 1200 1200 1800 600 1200 5500 5200 1300 125
MWD 1500MWD 1500 1500 2250 750 1500 5500 6200 1300 150
MWD 2000 MWD 2000 2000 3000 1000 2000 4900 5500 2300 200
MWD 2400 MWD 2400 2400 3600 1200 2400 5500 5200 2300 240
MWD 3000 MWD 3000 3000 4500 1500 3000 5500 6800 2300 300

A
C

B
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Low maintenance cost
• The mechanical design is adequately 

oversized to avoid unnecessary downtime. 
The rotating speed of the main shaft is so low 
that the wear is reduced to the minimum.

• The chamber and the mechanical 
components are all built in stainless steel with 
high thicknesses.

• The commercial components are standard 
from main brands which are easy to find on 
the market:

• Gearboxers: SEW

• Electrical components: Siemens

• Bearing: SKF

• Gaskets: Freudenberg

• No molecular sieve, so constant process not 
related to the sieve saturation and no need to 
substitute.

• Remote assistance available as standard 
feature already included in the machine; an 
ethernet connection is required.

• Microwave lamps have long life (up to 20,000 
h) since they are not in contact with material, 
process air and dust. 

Process comparison with standard technology
Shorter process time (1 hr vs 5,5 hr) Shorter start-up time

• Lower oxidation, no degradation/IV drop 
or AA increase

• Quick machine heat-up time

• Less material in process

The machine requires only 1,5 hour to heat-up due 
to lower quantity of material in the process.

PROCESS COMPARISON

PROCESS TIME [H]
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No molecular sieve
MWD principle, short process time and counter-
flow exchange bring high thermal efficiency that 
does not requires to recirculate the air:

• Constant material moisture output compared 
to standard technology (no variation due to 
sieve saturation)

• Maximum infeed material moisture up to 
10000 ppm vs 5000 ppm for traditional 
dryers

• Reduced maintenance costs:

 ⁃ No need of air condensers for air 
recirculation

 ⁃ No need to subtitute expensive molecular 
sieve

Quick and simple material changeover
Reduced material changeover 
time

Ability	to	process	different	
materials

Shorter heating time allows quicker material chan-
geovers.

stallinity only with a simple recipe change. 
Example of materials that could be processed:

• PET PCR bottle flake

• PET preform regrind

• PET sheet regrind

• PET cristalized pellet

• PET amorphous pellet

• PP, HDPE, PE in chips or flake
The design of the MWD machine allow to pro-
cess different type of material, shape and cri-
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changeover
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MWD dryer 0,5 1 1,5 3
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MWD Dryers: advantages

Low energy consumption (up to -70%)

Small amount of material in process (-80%)

Faster H2O diffusion from core to surface

Crystallization and drying in one step

Fast process: no product degradation

Reduced footprint

Plug and play: only one electrical feeding  
connection required

No cooling water required
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Smc Technology, the best custom-made solutions for 
every type of industrial process

40
more than

years of
experience

500
over

customers in 35 
countries

2145
over

machines
produced

35
employees

• Pressure vessels
• Pneumatic transport
• Agitator and mixing systems
• Disinfestation plants
• Pasteurization plants
• Sterilization plants
• Drying machines
• Customized machines

• Dryer series

 ⁃ Microwave dryers for polymers and 
technopolymers MWD

 ⁃ Belt conveyor dryers

 ⁃ Column dryers

Chemical &  
petro-chemical

Plastic & 
Recycling

Food Special waste 
treatment

Hospital & 
pharmaceutical

Products
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