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Introduction / Definition 
 

This Spex refers to an incinerator for hospital waste having a batch size of 150 kg and a 

combustion capacity of 500 kg/h according to directive 2000/76/EC of the European 

Union, and 17. BImSchV, an interpretation of the Federal Republic of Germany. 

In this chapter we will focus mainly on the specific basics and special definitions of 

hazardous waste incineration for a better understanding of the technical descriptions 

which will be discussed later. 

With regards to thermodynamics of incineration processes and design of incinerators we 

basically distinguish the following parameters: 

- Batch size 

- Combustion capacity 

- Duration of burnout 

- Combustion quality 

 

 

Batch size 

 

A combustion process is a highly transient process. To burn something means to ignite 

it first. Right after ignition those components which burn easily begin to evaporate and 

burn. This leads to a maximum of flue gas volume flow, depending on the batch size, 

which means the amount of waste of one batch. In simple terms, the batch size defines 

the amount waste which may be loaded into the incinerator at one time and is measured 

in kg. 

 

 

Combustion capacity 

 

The combustion capacity results out of incinerator operation. After termination of the 

intensive combustion phase after 25 to 40 minutes, the combustion process comes to 

the second phase which is characterized by the fact that the energy content of the waste 

is already reduced. The flue gas volume is also significantly reduced. This becomes 

evident by the fact that temperature significantly drops in the incinerator. The energy 

content of the waste is getting lower and lower to the point when it is not able to 

maintain the temperatures in the process chamber at the required level. From that 

moment on the burners keep on igniting more often. In order to operate the incinerator 

at an optimum level, i.e. with minimal need of additional fuel, the operator reloads the 

next batch of waste at the moment when the energy content of the waste is not 

sufficient any more. This means that a new batch is loaded although there is still some 

amount of waste burning. This leads to the combustion capacity which is indicated in 

kg/h of treated waste. 

 

 

Duration of burnout 

 

The third and last phase in a combustion process is the tempering phase of the ash. Now 

the waste does not burn any more but the residues keep on glowing. In this phase 

burners operate at full load to keep the incinerator at temperature. This final phase is 

completed as soon as the portion of carbon in the remaining ash is below 3 %. Now the 

ash has a quality  
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which makes it possible to deposit it in a landfill. In the case of standard incinerator 

operation as described above, there are the residues of 3 to 4 charges in the incinerator, 

depending on the progress of the burnout of the respective charge. If you want to switch 

off the incinerator after burning the waste of the last batch it is necessary to consider 

the duration of burnout time. This is the time which is required for operating an 

incinerator which has been loaded up to a maximum, without reloading, until the waste 

is completely burned and what remains in the incinerator is only ash. 

 

 

Combustion quality 

 

In order to consider the quality of a combustion process it is decisive to look at the 

definition of two notions: 

 

- Residence time 

- Afterburning temperature 

 

The European Union stipulates in its directive no. 2000/76/EC that the exhaust gases 

which are generated at the combustion of hazardous waste have to remain in the system 

for 2 seconds at a temperature of 850 °C. According to 17. BImSchV, the German 

authorities consider these values as a minimum requirement which have to be observed 

at any time and state of operation. 

 

Residence time 

 

An incinerator consists of a primary chamber where the waste is burned and where 

exhaust gas is produced. This gas passes to the secondary chamber (which is also called 

afterburner chamber) where it is burned and cleaned at high temperatures. This is to 

ensure that the combustion process is complete, i.e. all the harmful substances will be 

oxidized. In order to ensure optimal quality of the exhaust gas it is necessary that there 

are certain conditions predominant, one of which is the appropriate amount of time in 

the afterburner chamber, the so-called residence time. The residence time is defined by 

the maximum airflow of the exhaust gas and the volume of the afterburner chamber. 

The volume of the afterburner chamber depends on the reaction volume which is 

available for the exhaust gas at the last part of the track where fresh air is conveyed to 

the system and the reading point at the exit where the afterburner temperature is 

measured. According to the regulations the residence time has to be at least 2 seconds 

at any time of the combustion process. In many parts of the world, there is a residence 

time of only 1 second required for the combustion of hazardous waste. This results in 

the need of smaller incinerators or if we put it the other way round, the charging capacity 

and the combustion capacity of an incinerator of the same size are significantly higher. 

 

 

Afterburning temperature 

 

The second condition for a clean combustion refers to the temperature in the 

afterburner chamber. While the gases pass through the afterburner chamber, the 

temperature continuously decreases. Therefore temperature measurement has to be 

right at the exit of the afterburner chamber, e.g. at the socket of the stack. This means 

that temperature measurement must be carried out at that part of the afterburner 

chamber where the lowest temperatures are predominant; the temperatures at any part 

in the afterburner chamber are therefore higher than the required temperature. If this 

measuring point cannot be clearly defined (e.g. there are several burners installed at the 
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afterburner chamber), more than one temperature measurement must be taken. 

Depending on their interpretation, national authorities define the temperature 

measurement of 850 °C differently. If the temperature of 850 °C represents the minimal 

value which must not be exceeded (as according to 17. BImSchV Germany) there is a 

significantly higher mean temperature level in the incinerator than if this value would 

be interpreted as a 5-minute or 10-minute mean value. A higher mean temperature level 

effects the energy consumption of the incinerator and the volume of the afterburner 

chamber, as the volume of the exhaust gas increases at a higher temperature level. 

If hazardous wastes with a content of more than 1% of halogenated organic substances, 

expressed as chlorine, are incinerated, the temperature has to be raised to 1100°C for 

at least two seconds [as per directive 2000/76/EC, Article 6, par. 1]. 
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Incinerator 
 

Functional principle of the incinerator 

 

The incinerator consists of a primary chamber (burning chamber) where the waste is 

eliminated and a secondary chamber (afterburning chamber) where the produced gases 

are burned. 

The waste is supplied manually or via an automatic charging facility to the combustion 

chamber and is carried through the primary chamber by means of a reciprocating grate 

system. If necessary, fuel oil or gas burners, which are placed in the direction of the 

waste, Ignite the waste and thus guarantee a quick beginning of the combustion process. 

In addition, a blower supplies the required combustion air to the incinerator.  

The waste burns on the grate and the ash gradually moves to the end of the primary 

chamber. 

 

 

 

 

 

 

 

 

example of a single grate bar 

 

 

picture of a built-in reciprocating grate 

 

 

The reciprocating grate is designed as an air-cooled grate and consists of individual grate 

bars. Due to this construction single grate elements can be easily replaced if necessary. 

Every second row of grate bars moves forth and back. Because of this movement the 

waste is transported through the burning chamber and is mixed and turned over at the 

same time. The required combustion air is blown in from below the grate. This air serves 

the cooling of the grate and on the other hand a loosening of the waste can be achieved. 

This results in a significant improvement of the combustion process.  

 

The flue gases pass through a duct from the burning chamber into the secondary 

chamber. Fresh air for the complete combustion of these gases is supplied to the 

chamber. If it is necessary further burners supply the energy required to guarantee the 

complete oxidation of all pollutants in the flue gas.  

The completely burned exhaust gases finally leave the incinerator through the stack or 

pass directly into the heat recovery system. 

 

 

Construction 

 

The incinerator construction consists of the combustion chamber and the settling 

chamber. A solid steel casing with massive reinforcements is the basic construction of 

the incinerator. The lining of the chambers is made of heat resistant cast refractory (up 

to 1600 °C). 
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The walls of the incinerator are made up of several layers. The first layer inside the 

incinerator consists of heat resistant refractory. The refractory is held by anchors made 

of heat resistant steel or cast iron. The next layers consist of various insulating materials 

on the basis of ceramic fibres having the purpose to reduce loss of heat to a minimum. 

These layers are surrounded by the steel casing. 

The walls of both chambers are panelled with corrugated iron sheets. This construction 

combines the advantages of insulation and ventilation. Due to the natural convection of 

the air there is air flow between the corrugated iron sheets and the steel casing which 

has the effect of cooling and thus allowing an outside shell temperature of about 40-

50°C. Thus, no danger of burning is given for the operating personnel. 

A stack is placed on the incinerator. In case of technical problems at the heat recovery 

system or the flue gas cleaning system the flue gases pass directly into this stack and 

from there into the atmosphere (bypass, emergency stack). The stack is composed of 

several individual segments. Each segment has a length of 1.5 meters. The standard stack 

consists of 4 segments and is self-supporting. All segments are made of hot-rolled steel 

and are lined inside with heat resistant insulating refractory (heat resistant up to 1400 

°C). If more than 4 segments are required an additional support and a draft regulator 

will be necessary. 

• Optionally, an insulated stainless steel stack, made of heat resistant steel (V4A), 

can be installed. 

 

ATTENTION: When setting up the incinerator on site the heat resistant refractory has to 

be dried out. This means that the incinerator is heated up slowly to the maximum 

temperature to prevent damages of the refractory lining. This process is known as “dry-

out” procedure. This dry-out procedure has to be carried out after any repair work of 

the refractory. 

 

 

Loading, charging of the waste, deashing 

 

Loading or charging of waste into the incinerator is done manually or optionally with an 

automatic charging facility. 

The maximum quantity of waste that can be loaded at once (one batch) is limited to 150 

kg. Hence, when loading the incinerator continuously the result is a combustion capacity 

of 500 kg/h. 

The ash is removed in the back of the combustion chamber, either manually or optionally 

with an automatic ash removal system. 

 

 

Burner technology 

 

Following the EU directive 2000/76/EC, feeding of the incinerator with waste is only 

allowed when the minimum temperature (1100 °C) is reached in the afterburning 

chamber. 

Furthermore, any incinerator has to be equipped with at least one auxiliary burner which 

is automatically activated when the temperature in the afterburning chamber drops 

below the required value. Burners of the company Weishaupt provide the necessary 

energy input when starting up the incinerator or when the temperature drops during the 

combustion process.  

The incinerator can be equipped with fuel oil or gas burners.  

 

Continuous motor operation: 

All burners are designed for continuous operation of the burner motor. 
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Before ignition of the burners, the burner fans are 

started which supply fresh air into the combustion 

chambers. Once the burners are switched off, the fans 

remain in operation, thus cooling down the incinerator 

and the burner to an uncritical temperature level. 

Damage done to the burners by too high temperatures 

can be excluded completely. 

 

 

Fuel oil burner (type Weishaupt Monarch) 

 

 

Measurement and control technology 

 

There are at least two temperature monitoring stations for process control installed in 

the incinerator. The probe for the optional exhaust gas measuring technology is placed 

inside the socket of the stack. The incinerator is equipped with a programmable logic 

controller. The operation of the control is done via touch screen. All functions and values 

can be checked on a colour screen display 

 

 

Schematic representation / Layout 

 

Incinerator with a dry flue gas cleaning system 
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Incinerator with a wet flue gas cleaning system 
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Optional Equipment 
 

Automatic feeding 

 

The automatic feeding system allows continuous, automatic feeding of the incinerator 

at 24/7 operation. Thermocouples measure the temperatures in the primary and 

secondary chambers and transmit these values to the control which determines the 

appropriate time for refilling the combustion chamber with waste. If the time has been 

reached for reloading, a signal is transmitted to the feeding system and the loading 

process will be started. 

 

The feeding system consists of a container where the waste is filled in and a hydraulic 

power unit. 

When feeding the incinerator with waste, the loading door of the burning chamber opens 

and a hydraulically actuated ram pushes the waste into the combustion chamber. After 

completion of the feeding process the ram moves back again and the loading door is 

closed. One way of waste transportation to the feeding facility is the use of a conveyor 

belt. 

All parts of the feeding system are made of alloyed steel (V2A - 1.4301, AISI 304). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

christof industries 

 

 

Automatic deashing 

 

The waste moves on the grate through the combustion chamber while burning to ash. 

At the rear of the combustion chamber the ash falls off the grate and is removed. 

The automatic deashing system has been designed as a sluice system consisting of slides 

or flaps and the sluice chamber. 

At the rear of the combustion chamber there is an opening in the bottom which is closed 

by a slide valve. On the other side of the slide there is the sluice chamber which has also 

a flap or a slide on its other end. The first slide valve opens after some time and the ash 

which has been meanwhile collected on the bottom of the combustion chamber, falls 

into the sluice (time-controlled process). The first slide valve closes and the slide or flap 

on the other side of the sluice opens so that the ash is discharged into a container or 

falls on a conveyor belt which transports the ash directly to an ash dump. 

All parts of the deashing system are produced of alloyed steel (V2A - 1.4301, AISI 304). 

 
Automatic deashing 

 
Due to the rising and highly fluctuating energy prices of the primary energy sources such 

as oil or natural gas, as well as the global impact of the excessive CO2 emissions in recent 

decades (climate change), it makes sense in most cases to convert the heat energy of 

the flue gas from waste incineration facilities to usable energy. 

The transformation of the energy content of the flue gases may vary depending on the 

own requirement and potential customers. Energy can be supplied in the form of 

· steam, 

· hot water, 

· hot air or 

• electricity. 

 

The entire heat recovery unit will be arranged of single tube bundle heat exchangers. 

Depending on the desired recovery product, this part of the plant thus can be assembled 

individually. The complete heat exchanger unit will be delivered preassembled on a steel 

girder frame, as far as it is possible to transport. 
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Water treatment 

 

To gain the necessary water quality for a long durability of the heat exchanger or the 

steam turbine, the installation of a water treatment facility may be necessary. 

The most effective way to wash out salts, anions and other impurities of the process 

water in order to guarantee the demanded purity is to install a two-stage reverse 

osmosis system. 

In a reverse osmosis facility, filtered and softened water is conveyed through a 

waterpermeable membrane at very high pressure (up to 85 bar). Pure water can pass 

through the membrane. Ionic, organic, colloidal and bacteriological substances are 

washed away continuously. 

 

Thus, two material streams will originate: 

 

· clean water (permeate) 

· water enriched with impurities (concentrate) 

 

The permeate is stored in tanks and is supplied from there to the heat exchangers. The 

purity of water can be determined by measuring the electrical conductivity. The smaller 

the electrical conductivity, the purer is the water. The dimension unit of the electrical 

conductivity is Siemens per meter [S/m]. 

If electricity is to be generated by means of a steam turbine from the steam which has 

been produced in the heat exchanger unit, the purity of the water has to be at least 5 

μS/cm. For comparison, the following table shows some conductivity values of different 

materials. 

 

 

 

 

 

 

 

 

 

Flue gas cleaning system 

 

To comply with the emission limits as required in international and national laws and 

regulations, it is necessary to clean the flue gas which leaves the incinerator. Once being 

cleaned, the flue gases pass into the stack and can be released to the atmosphere. 

 

The following extract of the EU directive 2000/76/EC serves as an example of limit values 

which have to be observed. 
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The composition of the flue gas mainly depends on the combustion process and on the 

substances which are to be burnt. In general, the following components are included: 

· dust (fly ash), 

· acid components: hydrochloric acid (HCl), sulphur dioxide (SO2), hydrogen 

fluoride (HF) 

· nitrogen oxides (NO, NO2) 

· heavy metals (lead, mercury, cadmium, etc.) 

· dioxins and furans 

· combustion products (CO2, H2O, CO) 

· oxygen, nitrogen 

 

 

Dry flue gas cleaning system 

 

The adsorbent is injected into the flue gas stream which is leaving the heat recovery 

system. The adsorbent is a mixture of activated carbon and sodium hydrogen carbonate 

(NaHCO3, sodium bicarbonate). 

Sodium hydrogen carbonate neutralizes very efficiently the acidic components of the 

flue gas (hydrochloric acid, sulphur dioxide, hydrogen fluoride, etc.). In addition, one 

property of sodium bicarbonate is to adsorb also heavy metals as well as dioxins and 

furans. By adding some portion of activated carbon it becomes possible to meet the most 

stringent legal emission standards. The products of the neutralisation of the acid flue 

gas components are so called Residual Sodium Chemicals (“RSC” like sodium chloride, 

sodium sulphate, sodium fluoride, sodium carbonate, etc.) and will be separated from 

the flue gas stream by filtration. 

The feeding of the adsorbent occurs from a storage silo (BIG-BAG-station). Passing an 

intermediate reservoir the mixture reaches the dosing station. The engine of this dosing 

equipment is controlled via the pure gas measuring values of the exhaust gas monitoring 

system. A MPI distributor guarantees the optimal injection of the activated 

carbon/NaHCO3 mixture into the flue gas stream. 

In the tubular reactor, the pollutants are taken up by the adsorbent or will be removed 

from the flue gas of the incinerator by chemisorption. Following chemical reactions take 

place during the neutralisation of the acid flue gas components with sodium 

bicarbonate: 
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NaHCO3 + HCl → NaCl + H2O + CO2 

2 NaHCO3 + SO2 + 1/2 O2 → Na2SO4 + H2O + 2 CO2 

NaHCO3 + HF → NaF + H2O + CO2 

 

The high efficiency of sodium hydrogen carbonate is based on a thermal activation 

phase. Once the sodium bicarbonate is brought into contact with the hot flue gas, it is 

activated thermally and converted quickly into sodium carbonate with a high specific 

surface and porosity. 

 

2 NaHCO3 → Na2CO3 + CO2 + H2O 

 

After passing the reaction zone the flue gas enters the filter system. 

The final step of the flue gas cleaning system consists of a bag filter. In this filter the 

dust and the loaded adsorbent will be separated from the flue gas stream. Also in the 

solid layers of the filter bags (filter cake) a neutralisation of the pollutants takes place. 

The filter bags are periodically cleaned with compressed air. Dedusting of the bags 

depends mainly on the sulphur (oxide) and chlorine loading of the exhaust gas. This 

means: the more sulphur and chlorine are present in the flue gas, the more often the 

filters have to be cleaned. 

The dust is collected at the bottom of the bag filter housing. By operating the slide valve 

the dust can be filled in prepared containers (e.g.: barrels). The purified exhaust gas is 

sucked into the stack by means of an ID-Fan (induced draft fan) from where it passes 

directly into the atmosphere. 

 

Advantages of a dry flue gas cleaning system: 

 

· low investment because of an easy technology 

· for the separation of dioxins and furans no special technical equipment is necessary 

apart from the dosing equipment 

· very low maintenance costs due to an easy apparatus technology; no need of water 

for flue gas cleaning 

· high operational reliability and plant availability due to low maintenance expenditure 

· As this concerns a dry procedure, no sewage treatment installation is required. There 

will be no investment and operating costs for sewage treatment. 
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Wet flue gas cleaning system 

 

In a wet flue gas cleaning system scrubbers are used to remove the pollutants. In the 

washing zone, the pollutants which can be found in flue gas are separated due to close 

contact with the washing water by physical or chemical absorption. 

 

In the first stage of the wet cleaning procedure primarily dust, mercury compounds, 

gaseous heavy metals and partially hydrogen halides are absorbed in the washing water. 

In the second stage hydrogen halides and sulphur oxides (SO2, SO3) will be absorbed in 

an aqueous suspension of sodium hydroxide (NaOH). 

 

After leaving the heat recovery system the flue gas passes into the venturi scrubber (first 

stage). There it is cooled down by the washing liquid (quenching) and a part of the 

hydrogen halides (HCl, HF) is separated. In addition mercury will be dissolved as mercury 

chloride in the aqueous phase. 

 

HCl + H2O → Cl- + H3O+ 

2 Hg + 4 HCl + O2 → 2 HgCl2 + 2 H2O 

 

In addition, particles of dust and heavy metals will be separated very efficiently because 

of the fine droplets of the scrubbing liquid. 

 

After the venturi scrubber the flue gas passes into a droplet separator where the 

droplets, which carry particles of dust and heavy metals, are separated due to centrifugal 

forces. 
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For final removal of the acid pollutants (SO2, SO3, HCl, HF) the flue gas passes into the 

column scrubber (second stage). The washing liquid (NaOH) is distributed on top via a 

liquid distribution system and the gas is routed in counterflow with the liquid through 

the scrubber. A pH-measurement controls the dosing of caustic soda. The pH-value is 

automatically kept at about 7. With the caustic soda the acid gases dissolved in the water 

phase are neutralized and harmless salts such as sodium chloride (NaCl), sodium sulphite 

(Na2SO3) or sodium sulphate (Na2SO4) are formed. 

 

SO2 + 2 NaOH → Na2SO3 + H2O 

2 Na2SO3 + O2 → 2 Na2SO4 

HCl + NaOH → NaCl + H2O 

 

Before entering the active carbon filter the saturated flue gas has to be dried by heating 

up by means of a natural gas burner. The activated carbon filter is the last step of the 

flue gas cleaning. It will remove volatile pollutants such as heavy metals, dioxins, odour 

or aerosols. The purified exhaust gas leaves the filter, passes into the stack and from 

there it moves directly into the atmosphere. 

 

Advantages of a wet flue gas cleaning system: 

· low consumption of neutralization agent 

· very good retention rates, with almost stoichiometric consumption of washing liquids 

· less sensitive to fluctuations in the flue gas composition 

· It can be operated without a heat recovery unit 
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Denitrification system 

 

From all combustion processes the gaseous oxides of nitrogen – the nitrogen oxides 

(NOx) -originate as a compound between nitrogen and oxygen of the air, but also from 

oxidation of the compounds containing nitrogen which are bound in the fuel. The higher 

the combustion temperature, the higher is the formation of nitrogen oxide. 

 

According to their sources and to the mechanisms of formation, nitrogen oxides can be 

divided into 3 types: 

 

1. thermal NOx 

2. fuel NOx 

3. prompt NOx 

 

Thermal NOx : 

The name "thermal" refers to the relatively high temperatures (approx. 1250 °C) which 

are needed for initiating the reaction of the thermal NOx formation of N2. The source of 

nitrogen of the thermal NOx is the nitrogen which is part of the combustion air; the 

oxygen which is required for oxidation of NOx is also part of the combustion air. 

 

N2 + O → NO + N 

N + O2 → NO + O 

N + OH → NO + H 

 

These reactions are also known under the name “Zeldovich mechanism“. The formation 

of thermal NOx plays a minor role in incinerators as the temperatures are mostly below 

1250°C. 

 

Fuel – NOx : 

The source of this kind of NOx is fuel bound nitrogen which is converted into NOx during 

combustion. Fuel NOx already originates at low temperatures mainly in the flame front 

of the incinerators. 

 

Prompt – NOx : 

Instead of conversion to N2, the reaction of fuel radicals (CHn) with N2 can also produce 

NOx. This kind of NOx is also called prompt NOx and this reaction is also known as 

“Fenimore mechanism”. 

 

Primary measures which concern the combustion process are used in order to decrease 

nitrogen oxide. The term “primary measures” refers to interventions which are taken 

directly at the place where the nitrogen oxides are produced within the incinerator, e.g. 

use of special burners (so-called “Low-NOx burners”) or by specific air controlled 

combustion (combustion in steps). 

 

In many cases these measures are not sufficient to keep to the demanded limit values 

and thus so-called secondary measures (flue gas denitrification systems) are used which 

reduce the NOx content in the flue gas. 

 

Flue gas denitrification (DeNOx – system): 

Flue gas denitrification systems (DeNOx-systems) separate nitrogen oxides from the flue 

gas and are used if the primary measures are not sufficient for reduction of nitrogen 

oxides. Two technologies have proved to be of value: 
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1. SNCR - system (Selective Non Catalytic Reduction) 

2. SCR - system (Selective Catalytic Reduction) 

 

The Selective Non Catalytic Reduction (SNCR) is a DeNOx system (method of 

denitrification) for the reduction of nitrogen oxides (NOx) in the flue gases. With the 

method of thermolysis ammonia (NH3), ammonium hydroxide (NH4OH, ammonia liquid) 

or urea (CH4N2O) react with the gaseous nitrogen oxides and are converted into 

nitrogen. The chemicals which are added convert into NH2 radicals at higher 

temperatures. These reduce nitrogen oxides: 

 

NH2 + NO → N2 + H2O 

 

The SCR method refers to the technique of Selective Catalytic Reduction of nitrogen 

oxides in the flue gases of incinerators. The chemical reaction at the SCR catalyst is 

selective, i.e. the nitrogen oxides (NO, NO2) are reduced preferentially while undesirable 

side reactions (e.g. oxidation of sulphur dioxide to sulphur trioxide) are largely 

suppressed. To achieve a reaction, ammonia (NH3) is needed which is added to the flue 

gases. The products of the reaction are water (H2O) and diatomic nitrogen (N2). 

 

z. B.: 4NH3 + 4NO + O2 → 4N2 + 6H2O 

 

There are two types of catalysts: One basically consists of titanium dioxide, vanadium 

pentoxide and tungsten oxide; the other one uses zeolithes (alumosilicates). When 

passing the denitrification catalyser dioxins and furans are reduced as well. 

 

The appropriate choice of method largely depends on the waste, the operational 

conditions and the availability of the chemicals. The below chart exemplifies the typical 

consumption of chemicals. 

 

 

 

 

 

 

 

Emission monitoring 

 

The flue gas monitoring serves the fully continuous measurement and recording of all 

operation parameters and flue gas concentrations according to the EU directive 

2000/76/EC or 17. BImSchV. Furthermore, the flue gas monitoring is absolutely 

necessary for the operation of a flue gas cleaning system because the measured values 

are required for controlling and regulating the flue gas cleaning system. 

 

The following operation parameters will be recorded by the flue gas monitoring system: 

 

1. Temperature of the flue gas in the stack 

2. Volume flow of the flue gas 

3. Concentration of oxygen in the flue gas 

4. Difference pressure measurement in the flue gas stream 
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The exhaust gas concentrations which are measured and recorded fully continuously are: 

1. CO (carbon monoxide) 

2. CO2 (carbon dioxide) 

3. H2O (humidity) 

4. NO (nitrogen monoxide) 

5. NO2 (nitrogen dioxide) NOx 

6. N2O (nitrous oxide) 

7. NH3 (ammonia) 

8. SO2 (sulphur dioxide) 

9. TOC (total organic carbon) 

10. HCl (hydrogen chloride) 

11. HF (hydrogen fluoride) 

12. Hg (mercury, optional) 

13. Dust (optional) 

 

To determine the concentrations of CO, CO2, H2O, NO, NO2, N2O, NH3, SO2, HCl, HF and 

hydrocarbons samples are taken from the flue gas stream. These samples will be 

analysed in undiluted condition and measured in an analyzer unit. This analyzer 

determines the amount of gaseous substances in the flue gas by measuring the infrared 

spectrum. 

The concentration of the organic carbon is measured by means of a FID analyzer (flame 

ionization detector). 

The dust measurement is performed by a separate dust measuring sensor. 

 

The complete measuring system has been approved by TÜV (Technical Inspection 

Agency, Germany) and meets all the requirements of EN14181 (QAL 1). 

 

The results of the measurements are converted to standard conditions (temperature 

273.15 K and pressure 101.3 kPa) and are stored as half hour averages. Besides, the day 

averages are worked out. The actual values are continuously compared to the limit 

values and with a limit value excess an alarm is released. This alarm can also be 

telecommunicated (e.g. to a mobile phone). 

 

Beside the above mentioned measurements also error messages of the system such as 

power interruptions or disorders of the burners are stored. The storage is done on a 

special logging PC (industrial standard) which is equipped with a completely redundant 

hardware and an UPS arrangement. The output on the screen can be changed into the 

languages German, English and French. Besides, it is possible to integrate the calculator 

into a network to pass on, for example, limit value excesses or to allow the access to the 

measuring data to authorities. Also an on-line publication of the exhaust gas values by 

the way of the Internet is simply realizable in this way. 

For an easier data analysis a software tool is supplied to chart graphically the measuring 

values in relation to the limit values. 

 

 

Energy recovery (steam turbine) 

 

In a heat recovery unit the energy content of the flue gases is used to generate hot 

water, hot air or superheated steam. These products can be used for different 

applications or industrial procedures, e.g. drying, heating, sterilisation etc. A special 

application of superheated steam (400 °C, 40 bar) is the production of electric energy 

(electricity generation). Electricity generation means the generation of electric energy. 
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From the physical point of view this refers to the transformation of non-electric energy 

to electric energy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The transformation of superheated steam in electric energy is carried out by a steam 

turbine and the generator. In the steam turbine the steam expands, i.e. the pressure (or 

the energy) of the steam is being relieved. Due to this relief of pressure the turbine 

begins to rotate and the kinetic energy of the steam is converted into mechanical energy 

at the rotor turbine shaft. The generator is connected to the steam turbine through the 

rotor turbine shaft and converts the mechanical energy into electric energy. 

The turbine is of type counterpressure turbine and supplies approx. 110 kW of electric 

power with a tension of 400 V and a frequency of 50 hertz. 

 

 

Emergency power generator 

 

An emergency power generator is a machine which produces electrical power to be 

independent from other power networks. 

An internal combustion engine (diesel 

engine) and a generator form a unit. 

Such devices are used for applications 

where a public utility mains is not 

available or disruptions in such mains 

would cause serious consequences, as in 

hospitals, at incineration plants or 

chemical plants for example. 

Size and capacity of such aggregates 

differ considerably, ranging from small 

mobile machines up to permanently 

installed units of very big electric capacities. 

 

 

Uninterruptible power supply – UPS system 

 

The most sensitive components of an incinerator in case of power failure are the burners 

as parts of them are directly exposed to the high temperatures in the combustion 

chamber and the afterburner chamber. In case of power disruption the burner ventilator 

fails, thus there cannot be supplied any air for cooling the other burner components. An 

exposure to such high temperatures may well lead to damages of the ignition cables, 
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sealing and electronic components of the burners. In the worst case it may happen that 

the burners themselves begin to burn because of the high temperatures. 

In order to guarantee the supply of critical loads in case of failure of the input power 

source (utility mains) an uninterruptible power supply (UPS) is used. This apparatus is 

connected to the power supply of the machines which are to be protected. 

 

There are 3 categories of UPS-systems: 

· Standby or offline UPS 

· Line-interactive UPS 

· Online- or double conversion UPS 

Offline and line-interactive UPS systems have one decisive disadvantage: The load is 

supplied from the battery just from the moment on when the mains power fails. The 

Online UPS can be regarded a real power generator as permanent mains voltage is 

produced. This means that the machines which are connected to the UPS are 

permanently supplied with power and at the same time the battery is charged 

 

 

Fuel oil storage tanke (for option fuel burners) 

 

For all types of incinerators it is important that a steady supply of fuel (fuel oil, gaz) is 

provided without causing technical problems. Otherwise it cannot be guaranteed that 

the incinerator can be operated properly. 

For the storage of fuel oil we offer fuel oil tanks with a capacity of 5000 litres. These 

tanks are made of plastic (PE-HD) and are reinforced with galvanised braces. This 

type of oil tank has the advantage that it can be installed quite near the incinerator; 

hence the inlet and return pipes will be rather short. 

These oil tanks can be installed in line of 4 units. Thus the storage volume amounts to 

25,000 litres of fuel oil. 

The fittings are included in the delivery of the fuel oil storage tank. 
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