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Counterflow Multi-baffle (COMB)*
-based coal/biomass drying and
torrefaction technology

(*COMB: Counter flOw Multi-Baffle)

The present technology is developed to prepare high-grade solid fuel
by utilizing unused waste resources. In this high-efficiency drying and
torrefaction technology, the solid raw materials and the gas medium circulate
in a counterflow and the gas-solid contact efficiency is increased by multiple
baffles.
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COMB Column Diagram of COMB Process 1 ton/day pilot plant installed at Lampung University, Indonesia

© Description and Characteristics of Technology

> The drying and torrefaction have become more efficient through increasing the gas-solid contact
efficiency.

o A constant temperature gradient is maintained throughout the column to keep the driving force stable
(overall degree of column utilization increased).

> An energy efficiency of 90% is expected for commercial plants (@about 73% in the pilot scale).

o The apparatus may be adjusted dependent on the purpose of the task (increase of flexibility and mobility).

© Scope of Application

Application Fields Products

Biomass fuel based distributed power
generation
(cogeneration)

- high-grade fuel for power generation
- biomass gasified fuel

black pellet

© Comparative

advantages of
technology /
Differentiation
from existing
technologies

Experimental
and empirical
data

O Maturity level

of technology

© Current status

of intellectual
property rights

Conventional Technology Present Technology

° Excessive energy is consumed due to the long | ° Energy consumption is less because the
residence time (30 to 90 minutes in rotary | residence time is short (up to 5 minutes) and
kiln) and the high temperature (400°C at rapid | the temperature is low (up to 320°C). The
drying apparatus). column-type structure requires less space and

allows for the unit separation and movement.

» The heat quantity is increased from 4507 kcal/kg of the raw materials to 6227 kcal/kg of the
torrefaction products (torrefaction conditions: 20 kg/h COMB, column inlet temperature 320°C;
gas flow rate 3 m*/mn).
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Basic Research Experiment | Prototype I Turning into practice | Commercialization!

[TRL 5: Preparation and performance evaluation with determined materials, parts,
and system prototype]

A pilot-scale process was completed (2018).
[TRL 7: Reliability evaluation and evaluation by demanding company]
A demonstration-scale operation was completed (2019).

[TRL 8: Prototype verification and standardization]
A commercial scale Process Design Package (PDP) will be developed (2020).

. Application Application Registration Registration
i Ui Number Date Number Date
Indonesia Australia
Counter flow multi baffle dryer for IDNP-00201401401 201403.11 2012386631 2017.03.02
1 | drying of high moisture coal and
method thereof Malaysia China ZL
MYP 12014703845 20141217 201280043717.3 2016.04.06
) Counter flow multi baffle pyrolyzer for . . Republic of Korea 20151126
torrefaction of biomass 10-1573677 o
Reactor for torrefaction and solid fuel Republic of Korea
3 torrefact\kon method using reactor for - - 10-1743503 2017.05.30
torrefaction
Drying apparatus with improved drying | Republic of Korea .
4 efficiency 10-2017-0133120 2017.10.13 10-1971160 2019.04.16 64
5 Multistage drying and torrefaction Republic of Korea 20180831 ) ) /
reactor 10-2018-0103961 s 65




