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IPIAC-NERY is a company founded in 1855 that, for over a century and a half, has been designing,

manufacturing, building and executing turnkey projects, from large capital goods to the

construction materials industry. The complete plants and IPIAC-NERY machines are adapted to

the needs of each customer according to the final product they want, the magnitudes of

production they are looking for and the resources available. An Industrial Boutique that adapts to

the client's needs, guaranteeing the best know-how, the application of the latest technologies

and the added value that only our extensive experience can offer.
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DIVISIONS

IPIAC is an industrial boutique that aims to adapt, with maximum flexibility, to the

customer's needs.

The design, manufacture, construction and commissioning of building materials factories

respond to a process of intense synergy between IPIAC and the final customer, to respond

to all the characteristics that the factories require in terms of product, tonnage, dimension

and sustainability.
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RDF CHARACTERIZATION

RDF (Refused drived fuel) stand out as one of the most sought after alternative fuels on

the market.

The abundance of waste generated by them, namely, urban waste and common industrial

waste, allows the existing quantities to provide an increasingly competitive price for CDRs,

making them a viable alternative to fossil fuels and others. kcal / kg between 2,000 and

6,000) In Portugal, the IPIAC Group established an association with the “SGR” group,

which has two production units for these fuels, based on a high and recognized “know-

how”.

RDF are fuels produced from municipal waste (MW) or ordinary industrial waste (OIW).

(European list of waste covered by code: 19.12.10)
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Synthetically, the gasification of the RDF used involves heating a solid fuel to

produce a gaseous fuel (synthesis gas), which is essentially composed of

hydrogen (H₂), carbon monoxide (Co), small fractions of smaller methane (CH₄) ,

carbon dioxide carbon carbon (Co₂) and water (H₂o), this synthesis gas is used in

the production of heat, followed by electricity.
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Equipment Set Plan
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• Rotary Kiln (synthesis gas)

• Post combustion chamber
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Comparison between types of gasification technology (Source: 
Richard Fosgitt - “Gasification Using Rotary Kiln Technology”)
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Conditions and technical specifications required. *

Humidity

PCI

Granulometry

Inert

Chemical composition

Table 4 - Admissible values of humanity of fuels

Table 5 - Admissible values of the calorific value of fuels

Unit of measurement
Minimum Indicative

value

Maximum Indicative

value

Humidad ( base como) % 20 45

Unit of measurement
Minimum Indicative

Value

Maximum Indicative

Value

Medium Reference

Value

Puder calorifico inferior Kcal/Kg 2300 3500 2600

PCI a la entrada del queima MJ/Kg 9,6 14,7 10,9

Kwh/Kg 2,67 4,07 3,02

Table 6 - Admissible values of the dimensions of the elements of the calorific fuels of the fuels

Unit of measurement
Minimum Indicative 

Value

Maximum Indicative 

Value

Granulomety mm X mm X mm 1,5 X 1,5 X 1,5 90 X 90 X 45

Table 7 - Admissible values of the content of combustible inerts

Unit of measurement
Minimum Indicative 

Value

Maximum Indicative 

Value

Medium Reference

Value

Ash inert materials % 15% 25% 20%

Type of elements of  

chemical nature.
Unit of measurement

Minimum Indicative 

Value

Maximum Indicative 

Value

Chlorine % dry base 0 0,6

azufre % dry base 0 0,3

carbon % dry base 30 60

hydrogen % dry base 5 9

Nitrogen % dry base 0,5 1,1

Oxygen (0) % dry base 15 20

Table 8 - Admissible values of elemental concentrations in fuels



• Great operating flexibility, 
maintaining a guaranteed  
efficiency
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Unit of Measurement
Minimum indicative

value

Maximum indicative

vlue

Medium reference

value

Lower calorific value Kcal/Kg 2300 3500 2600

PCI  at the burner entry MJ/Kg 9,6 14,7 10,9

Kwh/Kg 2,67 4,07 3,02

Table 5 - Admissible values of the calorific value of fuels

COMBUSTION DIAGRAM

Capacity (fuel consumption) (kg/h)



Municipal Yards

Canudos

RCD

RSU

BFR

Agricultural Origens

11

The problematic components in biomass and RDF, especially
those of agricultural and municipal origin

CHLORINE
Chlorine intervenes in two corrosion mechanisms:

at high temperature (barbecues, superheaters
and others)

and also at low temperature in the economizer.

Sulfur, alkali
Complex biomass with fibers, straw, normally contains high 
percentages of sulfur, potassium and other alkalis, which 
form compounds with a low melting point with the silicates 
that are deposited in the boiler

Ash, plastic, silicon and others



Process Diagram
• Rankine steam thermodynamic cycle at 60 bar, using as fluid water / steam with

expansion / condensation in the generator alternator / turbine.
• An initial combustion unit: rotary kiln (gasification chamber)
• A secondary combustion unit - Post-combustion (synthesis gas burning)
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Ideal area for a good plant 
performance
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P1 Nominal kiln operating point - Consumption and Power with PCI reference (10.9 MJ / Kg)
P2 Consumption and maximum power for a fuel with a PCI of 9.6 MJ / Kg
P3 Maximum consumption of a fuel with the minimum allowed PCI
P4 Minimum power for a fuel as the minimum allowable PCI
P5 Minimum consumption and power for a fuel with a 14.7 MJ / Kg PCB
P6 Minimum consumption of a fuel with the maximum allowed PCI
P7 Maximum power for a fuel with the maximum allowed PCI
P8 Consumption and power for a 14.7 MJ / Kg PCI fuel

Capacity (fuel consumption) (kg/h)

COMBUSTION DIAGRAM
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Residual forest and 
agricultural biomass

Organic Biomass

Others of high
PCI (RDF)

Versatility to Operate Almost all
Types of Fuels
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Capacity (fuel consumption) (kg/h)



Biomass hum.

Comb Gases Boiler

Slags/Ashes

Temperature control is of extreme importance because residual CDRs 
are rich in silica, so slag/ash melting temperatures are not reached.

Two-step combustion adjustment

First Stage: Entry of CDR's with high levels of

humidity and primary air, but in a lower

stoichiometric quantity. Thermal breakage of

molecular bonds occurs and volatile fractions

appear, generating synthesis gases (H2, CO,

CH4, ...)Temperatures <850ºC

Second Stage: Injection of 
more air that will lead to 
complete combustion of 
the synthesis gases.
Temperatures 850 ~ 1200°C

The slags are 
immersed in a 
container of 

water.
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