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REZUMAT. Una dintre probemele principale ale societăţii din zilele noastre este procesarea şi tratarea 
deşeurilor menajere produse de aşezările urbane. Sistemul de management integrat al deşeurilor menajere 
are rolul de a trata aceasta  problemă. Sub acest aspect, tratarea termică a deşeurilor menajere reprezintă o 
soluţie reală pentru reducerea semnificativă a cantităţii de depozitare în haldă a deşeurilor meajere şi 
totodată permite şi igienizarea acestora. Factorii cei mai importanţi care influenţeaza recuperarea energiei din 
tratarea deşeurilor menajere sunt amplasarea incineratorului şi eficientizarea maximă a procesului de ardere 
pentru a obţine un profit economic. Articolul de faţă prezintă studiul de caz pentru Timişoara în scopul de a 
alege soluţia optimă de procesare şi tratare a deşeurilor menajere şi totodată de selectare a unui proces de 
incinerare adecvat, pentru a justifica potenţialul real al soluţiei propuse, din punct de vedere economic. 

Cuvinte cheie: incinerare deşeuri, optimizarea arderii, studiu de caz, protecţia mediului. 

ABSTRACT. One of the major problems of our day’s society is the municipal waste produced by urban 
settlements. The waste management system is used in order to handle this issue. Under the framework of 
integrated waste management, thermal treatment represents a valid option for reducing the amount of waste to 
be landfilled, at the same time allowing for waste hygienization. Ones of the important factors that influences the 
energy recover from municipal solid waste incineration is the plant location and the optimization of the 
combustion process in order to mitigate the economic best results. The present paper relates the case study of 
Timişoara city in order to find the proper solution for the municipal solid waste treatment and to find the right 
incineration process in order to mitigate a real and sustainable economical point of view. 
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1. INTRODUCTION  

In Timişoara, the implementation of integrated 
waste management system is delayed, so we have to 
deal with a disrupted sanitation activity that makes a 
priority to find and implement a solution for solving 
this issue in a short future.  

The energy recovery from municipal solid waste 
(MSW) represents a valid option with a long term 
technical and economic impact for Timişoara. 

Waste itself, and its management, are themselves a 
significant environmental issue. The thermal treatment 
of waste may therefore be seen as a response to the 
environmental threats posed by poorly or unmanaged 
waste streams. The target of thermal treatment is to 
provide for an overall reduction in the environmental 
impact that might otherwise arise from the waste [1]. 

2. MSW THERMAL TREATMENT 

2.1. MSW thermal treatment processes 

Incineration is used as a treatment for a very wide 
range of wastes. Incineration itself is commonly only 

one part of a complex waste treatment system that 
altogether, provides for the overall management of 
the broad range of wastes that arise in society. 
Basically, waste incineration is the oxidation of 
the combustible materials contained in the waste. 
Waste is generally a highly heterogeneous mate-
rial, consisting essentially of organic substances, 
minerals, metals and water. Temperature range of 
oxidation process is generally between  600 and 
1450 °C.  

The most common thermal treatment process for 
MSW is incineration by mass-burn technology with 
temperature range between 600 and 800°C  [1]. 

 Fluidized bed incineration and refuse derived fuel 
systems are less common in municipal solid waste 
treatment.  Aside from combustion, other thermal pro-
cesses exist, including pyrolysis, gasification, sintering, 
vitrification and melting [1, 2]. 

The incineration process itself requires energy for 
its operations e.g. pumps and fans. The demand varies 
greatly depending on the on the constructions of the 
plant. In some cases, the demands can be met 
partially or entirely through heat exchange with the 
hot incinerations gases [1, 3]. 
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Table 1 below, shows the specific energy demand 
of 50 investigated MSW plants (2001 data), as carried 
out by the TWG energy sub-group. [4] 

 
Table 1.  Electricity, heat and energy demand data for 
50 surveyed European MSWI per ton of waste treated 

Energy 
demand 

type 

 
Units 

 
Minimum 

 
Average

 
Maximum

Electricity 
(absolute) 

MWhe/t 
waste 

0.062 0.142 0.257 

GJe/t waste 0.223 0.511 0.925 
Heat 

(absolute) 
MWhth/t 

waste 
0.021 0.433 0.935 

GJth/t waste 0.076 1.559 3.366 
Total 

demand 
(equivalents) 

MWheq/t 
waste 

0.155 0.575 1.116 

GJeq/t waste 0.558 2.070 4.018 

1. All figures are given as measured (i.e. not factored equivalents). 
2. Percentage efficiencies are given in parenthesis (also not 

factored) and take account of energy derived from imported 
fuels as well as from waste. 

3. Figures for production include all heat produced by the boiler. 
4. Figures for export exclude heat produced by the process but 

consumed in the process. 
 

The table shows the electricity demand, the heat 
demand and the total (as equivalents) demand for 
entire incineration plants, expressed per ton of 
treated waste.  

A number of different methodologies may be used 
to compare installation consumption with overall 
energy recovery rates. In this example, developed by 
the energy sub-group of the BREF TWG the energy 
required to treat the waste is compare to that recovered 
from the waste. Other indicators are also used that 
compare the ratio of output to input energy. 

The plant efficiency potential (Plef) provides a 
figure that compares the energy exported from the 
process and the energy that the process itself 
requires for its operation: 

 Plef = (Qexp – (Ef + Eimp))/(Ef + Eimp + Ecirc) (1) 

where: Ef  is the annual energy input to the system 
by non-waste fuels that add to steam production 
(GJ/yr);  Eimp – annual imported energy (Note: 
energy from the treated waste (Ew) is not included); 
Ecirc – annual energy circulated (i.e. that generated 
by, but used in, the installation); Oexp  = annual 
exported energy (combined total of heat plus electri-
city as equivalents) 

The exported (e.g. sold) energy minus the im-
ported energy is divided by the total energy demand 
for the waste incineration process, including flue-gas 
cleaning, generation of heat and electricity. Because 
the calculation does not take into account the energy 
content in the waste, it only allows efficiency com-
parison of incinerators processing similar wastes. [1] 

2.2. Timişoara MSW input data 

According to the data given by the Timişoara city 
hall, the MSW collected, transported and landfilled 
in 2008 were 130.688,69 tones (870.42 m3) with a 
range variation from 8.995-12.778 tones/month. [2] 

Analysis of the composition and characteristics 
of the MSW of Timişoara, were made upon the 
existing data from the studies realized by University 
of Stuttgart in 2008 and ADEME in 2000. The urban 
time evolution was made according to Romanian 
legislation “Ordin nr.915/2007”. The technical data 
for MSWI potential for Timişoara is summarized in 
the below table: 

 
Table 2. Technical data for MSWI potential of Timişoara [2] 

Year Citizens
[pers] 

Waste 
indicators 

[kg/pres/ day]

Waste 
quantity 
[to/year] 

Calorific value 
[kJ/kg] 

winter summer

2008 306.333 1,165 130.689 
1.700-
7.100 

3200-
13.398 

2010 304.314 1,183 131.401 
2.000-
8.374 

3.200-
13.398 

2020 295.000 1,282 138.039 
2.500-
10.470 

3.500- 
14.650 

2030 285.000 1,390 144.595 
3.000- 

12.5600
4000-
16.747 

 
From the data presented in table 2 we can con-

clude that with the beginning of the 2010 the MSW 
produced in Timişoara they have an calorific value 
that exceed 10.000 kJ/kg, which is enough to support 
and incineration process without and supplementary 
fuel (excepting the startup). [2] 

According to the predictions and studies that 
were developed the MSWI plant should have the 
capacity to process an amount of 150.000 [tons/year] 
with a calorific value range between 6.500 to 
12.500 [kJ/kg]. [2] 

2.3. Proposed solution for MSW thermal 
treatment of Timişoara  

Considering the fact that the significant quantity 
of MSW produced in Timişoara are generated by the 
householders, the proper solution feasible for this 
kind of waste are grate incinerators. [2, 3] 

Grate incinerators are widely applied for the 
incineration of mixed municipal wastes. In Europe 
approximately 90 % of installations treating MSW 
use grates. Other wastes commonly treated in grate 
incinerators, often as additions with MSW, include: 
commercial and industrial nonhazardous wastes, 
sewage sludge and certain clinical wastes. [1, 5] 

Grate incinerators usually have the following 
components: 

• waste feeder; 
• incineration grate; 
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• bottom ash discharger; 
• incineration air duct system; 
• incineration chamber; 
• auxiliary burners. 
Below figure illustrates an example of a great 

incinerator with a heat recovery boiler: 
 

 
 

Fig. 1. Grate, furnace and heat recovery stages of an example 
municipal waste incineration plant [1]. 

 
The energy outputs from this kind of waste 

incinerators are: 
–  electricity – can be easily calculated; the in-

cineration process itself may use some of the 
produced electricity. 

–  steam/hot water – the heat released in the 
combustion process can be recovered to feed 
industrial or domestic users. 

To electrical energy recover from the steam pro-
duced by the boiler is mandatory to provide a steam 
turbine – generator group. In situations where eco-
nomic incentives are provided to support the 
production of electrical energy from incineration 
(e.g. as a renewable source) there may be a price 
differential between purchased and exported electricity. 
Plants may then choose (for economic reasons) to 
export all of the electricity generated by the 
incinerator, and import from the grid, that which is 
required to run the incineration process itself. Where 
this is the case, the incineration plant will often have 
distinct electricity flows for input and output. [1, 3] 

Combined heat and power (CHP) plants provide 
both heat and electricity. Steam/hot water not used 
by the incineration plant can be exported.    

Considering this facts and the Timişoara potential 
background, a suitable solution for thermal treatment 
of MSW is the implementation of a grate incinerator 
with an energetic group that used a condensation 
steam turbine. [2] 

3. RESULTS AND DISCUSSIONS  

The main energetically and environmentally 
friendly potential backgrounds of Timişoara are: 

– fossil fuels power plants that are running on 
gas (all year) and on coal (used for the peaks 
especially on winter);  

– dense slurry technology implemented for the 
solid residues of the coal incineration; 

– flue gas desulphurization plant (on construction); 
– electrical grid connected to the national energy 

system; 
– a modern domestic district heat distribution 

system. 
In addition to waste quality and technical aspects, 

the possible efficiency of a waste incineration 
process is influenced to a large extent by the output 
options for the energy produced. 

The highest waste energy utilization efficiency 
can usually be obtained where the heat recovered 
from the incineration process can be supplied 
continuously as district heat, process steam etc., or 
in combination with electricity generation. However, 
the adoption of such systems is very dependent on 
plant location, in particular the availability of a 
reliable user for the supplied energy. [1, 6] 

Considering these facts the most proper location 
for the Timişoara MSWI is nearby CET Sud 
Timişoara fired coal power plant, so it’s makes easy 
to use and implement some future already imple-
mented on the existing fired coal plant that are 
suitable for waste incineration like: 

– the existing energy grid to export/import 
electrical energy; 

– domestic district heat distribution; 
– possibility to implement and use the environ-

mentally landfilling technique used by dense slurry 
technology.  

This existing future of the fired coal power plant 
can be seen as a support and sustain for the im-
plementation of an MSWI, that solve ones of the 
important economical issue. 

After a technical-economical study work is con-
cluded that to fulfill Timişoara MSW integrated 
management suitable for economical point of view is 
needed: 

– system of a grate incinerator with a heat 
recovery boiler of 64 t/h (55bar, 400°C); 

– power generation group of 10,8 MW, in con-
densation with adjustable steam glad to 2 bar. [2] 

By implementing the up proposed solutions we 
can summarize the results in Table 3. 

Also the proposed solution it can be improved for 
the future considering that incineration process in 
the combustion chamber can be improved by 
implementation a O2 supplementary system. By doing 
this the efficiency of the boiler is raised up. 
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Table 3. Expected economical feedback for the technical 
proposed solution [2] 

Specification Value U.M
Exported electrical energy to the grid 64943,8 MWh/year

Exported heat energy (at the plant gate) 
182638 MWh/year 
157040 Gcal/year

MSW bun quantity 150000 to/year
Exported electrical energy price 40 Euro/MWh 
Exported heat energy price 35 Euro/Gcal

Selling price of „green certifcate” 55 
Euro/ 

certificate 

Receiving gate tax for MSW 21,9 
Euro/ to 
MSW

Discount rate 8 %

4. CONCLUSIONS 

From the preview analysis it’s obvious that 
Timişoara has a proper potential background for 
implementing of a municipal solid waste incinerator 
suitable from the economical an environmental point 
of view. 

It should be taken into account the possibility to 
improve the incinerations process trough the 
implementation of an O2 supplementary system. 

From the environmentally point of view of the 
landfilling disposal for the solid waste incinerations 
residues it can be seen like a future solution the 
possibility to integrate them into dense slurry 
technology that is used for the treatment fired coal 
incineration solid residues. 
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