Energy Plant

Process Heat Generation for Wood Production Plants
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Dieffenbacher Heat Energy Concept

A Centralized combustion generating hot gas

A A hot gas heated thermal oil heater

A Thermal oil heated steam generator for saturated steam
A Flue gas heated steam boiler for power generation

A A mixing chamber collects the cooled gases downstream the heaters and adds hot gas
directly from the combustion in order to meet the heat demand of the dryer

A Each heat type is individually controlled, and the combustion will automatically adjust to
the required level

A The energy plant process control system is seamlessly integrated in the plant control
using feed forward signals from heat consumers rather than waiting for changes in
process parameters such as pressures and temperatures
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Background
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Main Tasks

In MDF plants were debarking is done on site there is often balance between heat demand
and wood waste generation. There will however be a deficit when producing thin, un-
sanded boards.

OSB plants typically generates an excess of waste material, especially when log thawing is
not required.

A particleboard plant typically has a fuel deficit since most waste material except the
sanding and screening dust goes back to the process. Therefore the traditional way of
generating process heat has been with a dust/gas/oil combination-burner at the dryer, and
a separate gas or oil fired thermal oil heater for the press. But as fossil fuel becomes less
and less wanted a central energy plant may often be the best solution also for
Particleboard plants.
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Main Tasks

Usage of process waste
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Typical Energy Plant MDF

Heat is only produced as required by the plant process, and the start-up stack is closed
during normal operation to avoid heat losses. Thus the efficiency of the energy plant is
better than 95%

The energy plant is fully automatic controlled and completely integrated in the plant
automation system

For simplicity and cost reasons steam is typically generated via thermal oil for low- and
medium sized MDF plants as shown in the flow sheet below

The flue gas is cleaned in a cyclone battery before the dryer
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Typical Energy Plant MDF
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Typical Energy Plant PB/OSB

The main difference with PB/OSB compared to MDF from an energy perspective is the
absence of steam, and the fact that a return air drum dryer requires higher flue gas
temperature than a fiber dryer. Due to this high temperature the energy plant and the dryer
should be physically close to each other to avoid refractory lined ducting. The draft of the
energy plant is generated by the dryer fan. The energy plant is therefore equipped with a
start-up cyclone downstream the thermal oil heater so that e.g. the press can be heated
during dryer stops. For optimal control the process automation system is common for the

dryer and energy plant
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Typical Energy Plant PB/OSB
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Combustion chamber design

Some important design criteria:
A Large combustion chamber => Low risk of build-up, long life
A Large post combustion chamber => Minimised CO, efficient SNCR possible

A Shortest retention time above 850°C > 2 seconds
A No horizontal surfaces => No ash deposits
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Combustion chamber design
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Grate

The grate is a proven, air cooled design of which more 20 are in operation

It is suitable for combustion of fuels with heat value lower than ~ 13 MJ/kg. When high
amounts of dry fines and/or fiber are expected injection nozzles above the grate are
foreseen, so that the grate fuel specific heat is kept within limits

Available in sizes up to 110 m? (~70 MW)
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Dust burning

Some board production generates a large amount of very fine sanding and screening dust.
This dust is burnt in special burners in the upper part of the combustion chamber, with the

following benefits:
A No gas or oil required; the support fire from the grate causes the dust to self-ignite when

entering the combustion chamber
A Excellent emission data due to burner design and the fact that each burner has its own
metering screw, HP transport blower and combustion air supply

A Burner size up to 10 MW. Several burners can be placed in one combustion chamber
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Dust burning
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