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Summary of Solid Biofuel Manufacturing for Heat and 

Electric Power Generation 

The basic concept of biomass energy aims at an equivalent zero CO2 

emission. Photosynthesis is a process used by plants to convert light energy, 

carbon dioxide and water into chemical energy that can later be used to 

fuel plant growth. Oxygen is released as a waste product. The plants, after 

fully grown, will be used as a fuel for energy production and the carbon 

dioxide released from this process will be returned to the atmosphere, 

thereby forming a cycle resulting in zero CO2 increase. As a result, 

biomass energy is regarded as a renewable energy. According to the 

definition stipulated in Paragraph 2, Article 3 of the Renewable Energy 

Development Act promulgated in 2009, biomass energy is a type of energy 

generated from the process directly or indirectly utilizing agricultural 

plants, swamp gas and organic wastes. Biomass energy is related to 

sustainable development. It is not just a process but a concept to turn 

organic materials into a fuel resource. When effectively used, it contributes 

to energy development, environment protection and economic growth. In 

addition to less combustion of coals, petroleum and fossil fuels, it also 

reduces CO2 emission and slows down the greenhouse effect. Biomass 

energy is now ranked the 4
th

 energy resource in the world, just behind 

petroleum, coal, and natural gas, comprising 80% of the global renewable 

energy supply.   

1. Sources of Biomass Materials 

Any materials that can be converted into Biomass energy are known 

as organic materials. There are many types of organic materials and 

domestically, they can be further categorized as biowaste (household and 

industrial wastes), agricultural by-products (rice straws, rice husks, crop 
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residue, tree branches and other agricultural residues as well as residual 

forest biomass such as residual timber, bamboos and floating logs) and 

livestock wastes (faeces of chicken, duck, goose, pig, cow and sheep).  

Currently with respect to domestic uses of biomass materials, these 

materials can be classified into black fuel and white fuel in terms of their 

cleanliness. Black fuels are generally industrial organic wastes and if 

converted to usable energy, they not only decompose the industrial wastes 

but also lower the fuel cost. However there are many different types of 

black fuel and each type has complex compositions, which will require a 

more advanced energy conversion technique. The white fuel is derived 

from agricultural wastes such as wood pellets and olive husk. Because it is 

not chemically contaminated so it has the cleanliness of its original 

components. Therefore there is basically a mitigated risk as a fuel as well 

as during the energy conversion process.  

According to the Statistics 2011, the total amount of the domestic 

agricultural and forestry wastes used for energy source can be as high as 

1,275,777 tons with a potential of generating 15,042 trillion joules of 

energy.  

2. Biomass Energy Application and Technique 

As for biomass energy application and technique, if categorized 

according to biomass energy conversion and the purpose of use, they can 

be divided into pre-process or preparation of materials (granulation), 

conversion process and final fuel application. In particular, the conversion 

process can be further divided into three categories according to its purpose 

of use. The three categories include stationary biopower generation 

(gasification, craching, biogas power generation and etc), biofuel 

combustion for vehicles (biodiesel, bioalcohol, biohydrogen) and modern 

biochemicals or bioproducts. The biomass materials undergo chemical 
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reactions and form chemically synthesized biofuels to replace the current 

petroleum used in the industry.  

The above conversion processes, if according to the conversion of 

energy in chemical reactions, can be categorized into thermochemical 

conversion (combustion, gasification, cracking and etc) and 

physiochemical/biochemical conversion (transesterification, fermentation, 

photosynthesis and etc).  

In addition to the current 25 incinerators to generate electric power by 

combustion of wastes, biomass energy in Taiwan is widely used in 

generating heat energy. Clean biomaterials are granulized to replace coals 

in boilers, which generate steam for heating purpose.  

3. Frequently Used Solid Biomass Fuel Manufacturing Equipment 

and Related Applications 

i. Solid Biomass Fuel Manufacturing Equipment 

There are many types of biomass material sources, and 

because of their high water content and low heating value, they 

are difficult to store and transport. In order to increase 

combustibility and efficiency of biomass fuels, the biomass 

materials must generally be pre-processed through drying, 

compression, granularization and etc prior to biomass fuel 

manufacturing. The most frequently seen solid biomass fuel 

equipment or pre-processes include (1) solid biomass granule 

production equipment using woods (sawdust and pruned tree 

branches) and agricultural wastes (mushroom wastes (compost)) 

as raw materials, (2) techniques deriving fuels from solid urban 

and industrial wastes, and (3) biomass heating techniques for 

enhancing the grindability, heating value and preservability of 
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biomass materials. The first and second processes are 

commercialized granularization techniques which are also solid 

biomass fuel manufacturing techniques used in Taiwan. As for 

the biomass heating technique, it is still being tested in Taiwan 

and as a result, commercialized equipment is not available yet.    

The solid biomass granule production equipment using 

woods or agricultural wastes as raw materials consists of three 

phases which are grinding, drying or wetting, and formation. 

Before granularization, the wastes must be grinded and 

humidified to contain water and finally to the granulizer for 

formation. Usually adhesives do not have to be added because 

wooden or agricultural waste contains lignin which is a natural 

adhesive. There are two types of granulizer: flat mold and ring 

mold. There is also a reciprocating spiral compression 

granulizer. The flat mold granulizer consists of a flat disc with 

holes above which a dumbbell shaped roller is placed. As 

materials are dropped, the roller rotates horizontally to flatten 

the materials, which exit via the disc holes beneath. The 

standing ring mold granulizer uses an immobile roller driven 

by ring mold for granularization. The granules exit via holes on 

the ring mold. Its operation is similar to that of a tumble dry 

washer. The reciprocating spiral compression granulizer uses a 

piston to repeatedly inject the materials into a thin cylinder for 

granularization.  

The manufacturing system of solid waste derived fuels (by 

definition of American Society for Testing and Materials also 

known as CAT-5 Waste Derived Fuel) is usually more complex 

than the ordinary granulizer, primarily because it processes 

complex materials such as urban wastes. These materials 



 

－ 422 － 

require additional equipment that removes substances unsuited 

for fuels such as metals and clay. Sometimes other additives 

will also be added such as lime preventing fuels from decaying. 

The solid waste derived fuels are mostly made of paper wastes 

from paper mills and they are combusted with the coals in a 

large scale boiler for generating steam and electricity.  

ii. Solid Biomass Fuel Equipment 

Thermal chemical conversion of solid biomass to produce 

biofuels involves three processes which are combustion, 

cracking and gasification. Solid biofuels can be directly 

combusted in the boiler to generate large amounts of high 

temperature gas and steam (CO2 and water) in order to heat up 

the cold water in pipes (heat exchange) forming a high 

temperature steamer. The generated heat energy will later be 

used for supplying needs of manufacturing processes in any 

factory or electricity generation with a steam engine/turbine, 

for example the incinerator. Currently, most of the biofuels are 

combusted directly inside the boiler to generate steam for 

heating purpose.  

The cracking procedure involves processing solid biofuels 

in a Cracking Furnace. The solid biofuels are combusted in a 

non-high temperature and oxygen sufficient environment to 

produce liquid biofuels which are oils. The cracking procedure 

is primarily used for pure biofuels, which are heated and 

cracked and then undergo chemical reaction to release oil gas. 

The oil gas is condensed and cracked to form synthetic oil and 

gas fuels. Cracked oils can be easily stored and transported. 

They are used directly in the boiler for heating and electricity 
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generation purposes. However, they cannot be used in vehicles 

unless further refined.  

Gasification is defined as non-catalytic partial oxidation 

under high temperature. Gasification converts solid biofuels 

into a gas by-product that consists of carbon monoxide, 

hydrogen and methane known as synthesis gas. The syngas can 

be used as a fuel for furnace and power generator, which in turn 

generates and supplies the required steam and electrical power. 

The syngas can also be further converted into liquid, oil or gas 

fuel or other specific chemicals. Most of the biomass 

gasification furnace in which gasification is performed is 

generally installed of mountable bed (suction top and bottom) 

or fluid bed. However the gasification furnace with mountable 

bed is usually small and can be difficult to enlarge. At the 

current stage, the global biomass gasification development is 

focused on power generation, which, after gasification of 

biomass materials, involves feeding gas fuels into coal furnace 

(oil and gas) for auxiliary combustion. The coal powder 

furnace is most suited for gas combustion as it does not 

produce coal tar and avoids coal containing biomass powder.  
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BIOMASS WOOD PELLET 

1. Structure and Principle 

100% natural wood pressed by high 

temperature and high pressure. 

2. Purpose 

Replace fossil fuels, provide heat, 

reduce carbon dioxide and air 

pollutiont. 

3. Features 

Zero carbon dioxide emissions, reduced 

sulfur oxides, nitrogen oxide emissions, 

easy to transport, easy to store. 

4. Specifications and Functions 

（1） Calorific value: 4,700 kcal/kg. 

（2） Diameter: 6mm, 8mm, 10mm. 

（3） Moisture < 10 %. 

（4） Ash content < 1 %. 

5. Product Photo 
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BIOMASS PELLET 

1. Structure and Principle 

Biomass material (wood sawdust, 

mushroom industry waste) is formed by 

extruding by high temperature and 

pressure. 

2. Purpose 

As solid fuel for combustion.  

3. Features 

Biomass pellets reduce the requirement 

of storage space and transportation cost 

and increase the combustion efficiency 

by granulation process. 

4. Specifications and Functions 

（1） Ø =8mm, length 30 - 150mm,  

（2） calorific value 4,200 – 4,500 

kcal/kg, water content 10%, ash 

content 3% 

5. Product Photo 
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BIOMASS: WOOD PELLET 

1. Structure and Principle 

The wood pellet is made of the waste 

sawdust arising from the wood 

processing procedure. The sawdust will 

be crushed, grinded, and then dried for 

adjusting the moisture content. Instead of 

chemical adhesive, the wood pellet is 

formed by a viscidity appearing naturally 

from the high temperature compression 

procedure. Its shape is cylinder with 

diameter 6mm & 8mm.  

2. Purpose 

Industrial boiler & generating set for 

power generation or power supply.  

3. Features 

（1） Reduce greenhouse gas 

emissions：Compared with other 

traditional energy sources, the 

wood pellets are environmentally 

friendly. If the wood pellets 

produce 1MWh of energy, it will 

release 35 kg of CO2. It is much 

lower than 935 kg arising from 

the electric energy and 375 kg 

from the heating oil. 

 

（2） Low transportation risk ：

Sometime, the oil loss or 

environmental pollution are 

caused by the oil spill or the 

rupture of oil tubing during 

transportation. Some energy 

sources even bring about the 

accident such as explosions and 

contaminated groundwater. 

However, the wood pellet will 

not cause such accidents. 

（3） Stable supply of resources：The 

wood material is 

environmentally friendly and 

recyclable. 

4. Specifications and Functions 

Diameter: 6mm & 8mm ; Length: 

<2.5cm ; Heating Value: 4,300 kcal 

5. Product Photo 
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WOOD PELLET 

1. Structure and Principle 

Pellets are produced by compressing the 

wood material. 

2. Purpose 

Fuel of power plant, fuel of biomass 

boiler, fuel of homeheating sytem, cat 

litter. 

3. Features 

Safty transportation, stable calorific 

value and relatively enviromental 

friendly to traidional fue. 

4. Specifications and Functions 

4,200,000 kcal/hr biomass wood pellet 

burner. 

5. Product Photo 
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PELLETING SYSTEM 

1. Structure and Principle 

Our innovation design is Double die 

which is two counter roataing dies 

overlap on another similar to a gear train. 

Material to be pelletized is introduced 

into the “V” shape by the counter 

rotating dies. After material to be 

pelletized, there’s a build in screening 

system inside of machine to filter 

unessary fines. 

2. Purpose 

Pellet machine has been used 

extensively in animal feed, fertilizer and 

biofuel. 30 years earlier, some western 

and high latitude countries already 

developed pellet business. They use 

wood log and make them into pellet by 

automatical system. Then, use pellet for 

heating system. Moreover, after 2005, 

pellet has been more widely apply due 

to unstable international oil price and 

global warming issue. 

 

3. Features 

Most of pellet machine is single Die 

design. It is internal pressure which 

cause internal parts broken often and 

high electricity cost. However, our 

pellet machine is Double Die design. 

The pressure to make pellet is from 

outer diameter of the dies which overlap 

one another similar to gear train. The 

feature is any kind of material can be 

easily to be pelletized, not only limited 

in wood material. 

4. Specifications and Functions 

Each pellet machine equiped 200 hp. 

Capacity is 2 - 3/ton. Pre-pelleting 

system is needed. 

5. Product Photo 
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BIOMASS PELLET BURNER 

1. Structure and Principle 

According to customer site requirements 

and restrictions, customization of 

biomass pellet burner, instead of fossil 

fuel burner to burn biomass fuel. 

2. Purpose 

Biomass Pellet Burner can burn the 

pellet fuel(Wood Pellet、 Rice Husk 

Pellet、Palm Fibre Pellet) to supply the 

energy with high combustion efficiency. 

The pellet can replace the high price 

fossil fuel such as fuel oil、diesel and 

natural gas to reach the goals of 

reducing fuel cost、SOx、NOx and CO2
 

emission. 

3. Features 

A. Biomass Pellet Burner output 

specifications: 300,000 ~ 7,200,000 

Kcal / hour High combustion 

efficiency. 

B.  Low energy consumption,low NOx 

emissions. 

C.  Automatic ash cleaning, 

customization design。 

4. Specifications and Functions 

4,200,000 kcal/hr biomass wood pellet 

burner. 

5. Product Photo 
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WOOD PELLET MACHINE 

1. Structure and Principle 

The machine mainly consists of main 

body of pellet mill, main driving system, 

lubricating system, etc. In the production 

process, the moisture content of sawdust 

must be under 15%. The raw materials 

will enter the pellet chamber from the 

upper feed port directly. The feeding 

amount can be regulated properly by 

adjusting the speed of feeder. Then, the 

raw materials will flow into the pellet 

chamber for pelleting.  

2. Purpose 

The machine is used to produce the high 

density wood pellets..  

3. Features 

（1） Bathing gearbox transmission 

system. 

（2） Low maintenance costs. 

（3） Long service life  

（4） High output: 1.5 to 2.0 tons of 

pellets per hour 

（5） Featured with high structural 

rigidity, high output with low 

power consumption, the Wood 

Pellet Machine is convenient in 

operation and reliable in 

performance. 

（6） The Pellet Machine is fit for the 

ring die with Ø 6mm & Ø 8mm die 

holes. The size can be decided by 

the user as needed. 

（7） The machine adopts the vertical 

feeding mode, out-machine 

discharge structure and the 

lubrication pump system. 

4. Specifications and Functions 

（1） Output: 1.5~2 tons/hrs (depends 

on raw materials) 

（2） Electrical Power of main 

machine: 132 kw 

（3） Electrical Power of Scraper 

Feeder: 1.5 kw 

（4） Pellet Specification: Φ6~8 mm 

（5） Pellet Shaping Rate: ≥95% 

（6） Overall Dimension: 2,800(L) × 

1,400(W),×,2,200(H) (mm) 

5. Product Photo 
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PELLET MILL 

1. Structure and Principle 

Structure and pelletizing theory: most 

pelletizing holes are designed on a die,   

which will drive revolving die with 

motor to draw the object processed. 

Then, the object processed becomes the 

media turning the pressing die and the 

object is pushed to the pelletizing holes 

causing the pressure to generate the heat 

by friction between roller and die. The 

material is melt by heat and form a 

column from shaping hole and become 

the finished pellet product by cutting.  

2. Purpose 

Biomass pellet fuel、RDF Densified 

Refuse Fuel.  

3. Features 

（1） Pellet mill with patented design. 

For example: way of material 

feeding,roller mode, angle setting 

and know how to demonstraing 

best pelletizing conditions. 

（2） Simple design,strong and durable. 

（3） It is possible for pelletiaing in any 

dimension. It is select for the 

size,hardness or   softness of 

pellet. 

（4） Low vibration and high safety 

pellet mill. 

（5） Long lifetime, both die and rollet 

use durable materials and special 

heat treatment   to improve the 

lifetime of machine. 

4. Product Photo 
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SWAMP GAS POWER SYSTEM 

1. Structure and Principle 

The container power generation system 

equipment with modular design can be 

quickly installed and easy to operate. The 

principle of the power generation system is 

that the biogas is burned in the internal 

combustion engine, and the generator is 

driven to generate electric energy.  

2. Purpose 

It can be used in livestock farms or units 

with anaerobic digestion systems to 

convert biogas produced by anaerobic 

digestion into heat and electricity. A total 

of 2 models are available, 30 kW for 

livestock farms with 3,500 pigs or 4,700 

cows; 50 kW for livestock farms with 

5,500 pigs or 8,000 cattle. 

3. Features 

（1） Modular design, easy to install and 

operate. 

（2） Biogas regulation system makes 

operation management easier. 

（3） Safety protection system to avoid 

harm. 

（4） Remote control system, keep updated 

with power generation information. 

 

4. Specifications and Functions 

Da-Fong livestock farm raises pigs, the 

excrement produced by the pig is used to 

produces biogas to generate electricity by 

using anaerobic digestion technology, the 

biogas residue generated can be used to 

produce organic fertilizer, while organic 

fertilizer can be provided to local farmers in 

Pingtung, we believed that this can be the 

solution for problems like water pollution and 

air pollution, and have many positive effects 

for the society. 

Taking the application of biogas slurry 

produced by anaerobic digestion as an 

example, a large number of bananas and 

lemons were planted nearby Da-Fong 

Livestock Farm. The plant was sprayed with 

the biogas slurry. As a result, the leaves of the 

fruit trees were significantly better in shape 

than the control group, confirming the benefits 

of controlling pests and diseases. Furthermore, 

when it is applied to rice, combined with the 

photosynthetic bacteria from our company. It 

can make the rice grow better without using 

pesticides, and increase the yield per part by 

more than 25%, and the height of the heading 

period of the rice is even higher to 93 cm, 

higher than the control group for about 12cm. 
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GLASS FUSED TO STEEL TANKS 

1. Structure and Principle 

Our company's Glass Fused to Steel Tanks, 

using the patented titanium alloy marked 

steel plate, coated enamel (approximating 

glass composition) with a specially 

designed enamel heating furnace, the 

control of the heat and time made the steel 

to form a strong and corrosion resistant 

protective layer with abrasion resistance 

and impact resistance.  

2. Purpose 

This product has been used in aquaculture, 

animal husbandry, tap water, wastewater 

treatment, biogas, electricity, 

petrochemical and chemical industries. It 

provides a variety of containers for tap 

water, solutions and solvents. 

3. Features 

（1） Enamel coating: smooth, highly inert, 

non-stick surface, strong abrasion 

resistance, strong scratch resistance, 

anti-bacterial growth 

（2） Acid and alkali resistance: pH: 3~11 

（3） Hardness: 6.0  

（4） Lifespan: ≥30 years 

4. Specifications and Functions 

Da-Fong livestock farm raises pigs, the 

excrement produced by the pig is used to 

produces biogas to generate electricity by 

using anaerobic digestion technology, the 

biogas residue generated can be used to 

produce organic fertilizer, while organic 

fertilizer can be provided to local farmers in 

Pingtung, we believed that this can be the 

solution for problems like water pollution 

and air pollution, and have many positive 

effects for the society. 

Taking the application of biogas slurry 

produced by anaerobic digestion as an 

example, a large number of bananas and 

lemons were planted nearby Da-Fong 

Livestock Farm. The plant was sprayed with 

the biogas slurry. As a result, the leaves of 

the fruit trees were significantly better in 

shape than the control group, confirming the 

benefits of controlling pests and diseases. 

Furthermore, when it is applied to rice, 

combined with the photosynthetic bacteria 

from our company. It can make the rice 

grow better without using pesticides, and 

increase the yield per part by more than 

25%, and the height of the heading period of 

the rice is even higher to 93 cm, higher than 

the control group for about 12cm. 
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SWAMP GAS POWER SYSTEM 

1. Structure and Principle 

The system is able to provide power and 

heated water and at the same time reduce 

energy loss.  

2. Purpose 

The system is comprised of the three 

main components below:  

（1） Main unit : Gas engine, 

Generator, Heat exchanger. 

（2） Utility power grid interconnects 

（3） Hot water supply: Thermal 

storage tank and pump 

3. Features 

System design and advantage of the CHP 

series products:  

（1） High generating efficiency. 

（2） Long maintenance interval. 

（3） All weather cabin. 

（4） All-in-one package. 

4. Specifications and Functions 

Advantages:  

（1） Power Generation: 25KW/h 

micro-module design (All-in-one 

package) 

（2） Power generation efficiency 32%, 

dissipated heat recycle 52% and 

the overall energy dissipation 

efficiency ≧80%  

（3） Power generator noise :≦67dB(A) 

(tested in the one-meter range) 

（4） Power generator’s monthly 

capacity :≧80% 

（5） Multiple module combination: 

Cascading multiple power 

generators to generate electricity 

5. Product Photo 
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MICRO-TURBINE SWAMP GAS POWER 

SYSTEM 
1. Structure and Principle 

AIDC’s micro-turbine swamp gas power 

system converts the heat energy of the 

swamp gas to mechanical energy by 

combustion in order to generate 

electricity. In addition, the dissipated 

heat from the power generator can be 

converted to reusable heat energy.  

2. Purpose 

AIDC’s micro-turbine swamp gas power 

system has been successfully used in 

landfill site, sewage treatment plant, 

food processing factory, and livestock 

farm, successfully turning swamp gas 

into usable electricity, heat and cold 

energy. This helps to lessen severity of 

issues such as environment pollution and 

global warming by providing a very 

good solution. In addition, the owner can 

also profit from electricity sales.  

1.  

3. Features 

（1） Functions 24/7. 

（2） No lubricant replacement is 

needed, saving you time and the 

cost of maintenance.  

（3） Small, takes up less space, low 

noise, low air pollution and low 

vibration.  

（4） Works as part of the city power 

grid, requiring no additional 

equipment.  

（5） Module design so expansion is 

easy by assembling multiple 

machines.  

（6） The dissipated heat can be reused 

and converted to usable heat 

valued at twice of the electric 

power approximately. 

（7） . Able to withstand higher 

concentration of hydrogen 

sulfide, i.e. there is a lower 

requirement in the hydrogen 

sulfide removal equipment (cost 

reduction). 
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Typical Swamp Gas Power System 

Structure 

 

4. Product Photo 
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