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Dryer Selection and Introduction

Tomoyuki CHIBA'

Background: Drying is a fundamental process in powder technology, involving the removal of moisture from materials

through the application of heat. Industrial dryers vary widely in design and operating principles, and no single dryer type is

universally applicable to all materials or processes. The selection of an appropriate dryer depends heavily on the physical

properties of the raw material and the desired drying performance.

Classification of Dryers: This study categorizes dryers into two main types based on heating method—direct heating and

indirect heating—and two types based on operation mode—continuous and batch. Direct heating dryers utilize convective

heat transfer by exposing materials to hot air, while indirect heating dryers rely on conductive heat transfer through heated

surfaces such as walls or paddles. Each type has distinct advantages and limitations depending on the material’s moisture

content, stickiness, and sensitivity to temperature.

Dryer Models Introduced: Four representative dryers manufactured by Hosokawa Micron Corporation are introduced, each

designed to address specific material properties and processing requirements through distinct heating mechanisms and

operational modes:

* Drymeister® H-type (DMR-H): A continuous direct heating dryer with strong dispersion capability, suitable for low-
moisture powders and sticky materials.

« Nauta Mixer®: A batch-type indirect heating dryer with vacuum and freeze-drying capabilities, ideal for heat-sensitive and
solvent-containing materials.

* TorusDisc (TD): A versatile indirect heating dryer with a large heat transfer area, capable of both continuous and batch
operation, suitable for resin drying and thermal treatment.

* Solidaire (SJ): A continuous indirect heating dryer with high thermal efficiency and adjustable paddle configurations,
effective for crystallization and drying of chemical and polymer materials.

Conclusion: By analyzing the structural features, drying mechanisms, and material compatibility of each dryer, this report

provides practical guidance for selecting suitable drying equipment. The classification framework and case studies presented

herein aim to support engineers and researchers in optimizing drying processes for diverse industrial applications. These

insights facilitate cost-effective equipment selection and enhanced process efficiency in powder processing operations.
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Constant-rate drying period: Removal of surface moisture (free water, capillary water)
Falling-rate drying period: Removal of internal moisture (bound water, crystallization water)
Critical moisture content: Moisture level where drying shifts from constant-rate to falling-rate
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Fig. 1 Examples of heat transfer methods.
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Fig. 2 Drying curve of raw material.
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Fig. 3 Schematic structure of Drymeister® DMR-H.
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Table 1 Examples of materials that can be dried using Drymeister®.
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I8V BN R 145 80 13 4 <75
A=A E OSv4H) 125 85 23 5 <175
4 —Z MH 300 80 80 5 <300
B0 250 80 75 5 <1000
TIVE VR 200 85 70 12 <1000
TNVFE VEE (NaR) 150 80 67 15 <600
HHoR 150 85 50 4 <150
RIRA Al 150 60 75 15 <70
FIRE 160 80 75 3 <500
£ 200 80 80 6 D5, = 100
BN 1LY 180 120 60 0.7 >300
(EES 200 120 44 23 Dsp=3
BEEL 200 100 52 0.8 Dsp=0.8
et} 300 120 55 1.1 >100
A I 200 100 60 43 >250
EEMRAL 250 110 30 0.1 >8.5
KEEL~= 7 % T 4 600 150 30 0.3 D= 1l
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Fig. 5 Structure and mixing principle of Nauta Mixer®.
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Table 2 Examples of materials that can be dried using
Nauta Mixer®.
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Fig. 7 Schematic structure of TorusDisc.
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Table 3 Examples of materials that can be dried using

TorusDisc.
ER 4 st RS AR ALPERE
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PET/ Fil#%i{E  TDS-7220 — — 4200
FEEEC =V RMHIR TDS-12-3 11 0.3 50
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Fig. 9 Schematic structure of Solidaire.
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Fig. 10 System flow of Solidaire.
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Table 4 Examples of materials that can be dried using

Solidaire.

R N
PET / #& 54 b SIS-54-30 0.4 0.2 6000
PPS SIS-54-34 50 0.3 1500
PE SIS-42-22 30 1~2 2580
PP SIS-48-26 40 0.1 2950
PVC SIS-42-16 12 4 3100
ABS SIS-42-16 35 0.6 3500
POM SIS-48-24 25 >1 1000
PS SIS-10-6 32 1 100
TPA SIS-54-34  20.4 0.05 5400
IPA SIS-24-14 23 0.02 2230
Va—A7EF—h SIS-30-20 35 10 330
Wb~ Ao L SIS-42-24 75 >2 1400
BRI SIS-36-16 35 >0.5 795
4 BBbHYIC

............................
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The Hosokawa Micron Group is increasing its focus on solutions for the manufacture and recycling of lithium-ion
batteries. For this purpose, we have founded an international, group-wide competence team and created the brand “On™
The new brand identifies a new product line for systems for the production of energy-performance materials and enables
interested parties from the battery industry to get started quickly and access the group’s extensive range of solutions.
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