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Abstract- In this study, pyrolysis of wood pieces was carried out in pyrolysis unit which is one of the municipalsolid waste 
disposal methods. The aim of this study is to observe the time-dependent temperature distributions of pyrolysis and drying 
units. In the experiments, temperature values were measured in 5 different zones depending on the time and as a result of 
pyrolysis process, gas production was carried out. 
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I. INTRODUCTION 
 
Today, one of the biggest problems of the cities is that 
there is a population increase in proportion to the 
industrialization and that the environment is rapidly 
polluted by the increasing amount of solid waste. As a 
result of changing consumption habits, the amount of 
solid waste produced per person increases day by day. 
This problem raises concerns about the economics and 
environmental friendliness of the technologies used in 
the disposal of waste[1]–[4]. 
Within the scope of sustainable development approach 
all over the world; Waste management strategies are 
adopted that aim to transform wastes from a threat in 
terms of environment and human health and transform 
them into an input for the economy. There are several 
methods to convert waste into energy. Some of these 
are landfills, incineration, gasification, pyrolysis and 
anaerobic digestion.In landfills waste is stored 
according to the principles of engineering. The 
resulting gas is used for energy production warehouse. 
In combustion technology, waste, incinerates by 
providing heat recovery and power generation is 
performed using steam turbines. Gasification 
technology at the first stage provides pyrolysis then 
followed by up to high temperature reactions and low 
molecular weight gases are produced. The generated 
gas is evaluated for power generation using internal 
combustion engines or boilers.Pyrolysis is the thermal 
decomposition process took place in an inert 
atmosphere. The pyrolysis process usually takes place 
between 400-850 oC. As pyrolysis product gas 
components, volatiles, carbon and ash revealed. The 
resulting carbon black can be used in tire production 
and the resulting ash is used as construction 
material[4]–[8]. 
Pyrolysis has been examined as an attractive 
alternative to incineration for municipal solid waste 
(MSW) disposal that allows energy and resource 
recovery. Pyrolysis is a thermochemical 
decomposition of organic material at high  
 
temperatures in the absence of oxygen. It involves the 
simultaneous change of chemical composition and 

physical phase, and is irreversible[7]–[11].The 
pyrolysis process; used in the iron and steel industry or 
the chemical industry and conducted in a furnace 
having a durable structure for high temperature and 
corrosive gases such as chloride and sulfite. Kiln floor, 
has a structure insoluble. The waste is thrown into the 
furnace from the upper part of the furnace. As 
indicated by the increased temperature of the oven 
down,waste begins to melt as the bottom collapses and 
gases in the structure of the waste revealed. Consisting 
of these gases rise, and come out near the top of the 
oven as they warm up. According to the literature,it’s 
seen that pyrolysis of many materials such as hazelnut, 
birch, pine wood, cellulose, lignin and polyethylene is 
conducted[12]–[17]. 
Reducing the amount of moisture is one of the most 
important parameters to increase the gas efficiency of 
the pyrolysis unit.So the dryer unit has an important 
place in pyrolysis [18-19]. For each material, there is a 
representative curve, the drying curve, which 
describes the drying characteristics for that material at 
specific temperature, velocity and pressure 
conditions[20]. There is various parameters influence 
the quality of the last product (syngas) in the pyrolysis 
process. To enhance the syngas quality these 
parameters play important role. One of these 
parameters is the moisture content of the material. 
Therefore the dryer unit in the pyrolysis system is 
become crucial. In this study the heating performance 
of a laboratory-scale pyrolysis system depending on 
dryer unit properties was determine experimentally. 
Besides to improve the heating performance, first the 
hole pyrolysis and dryer unit carefully insulated. After 
the insulation process, to obtain better heating 
performance a conveyor system developed to 
eliminate the energy loses from the system. 
Eventually, the alteration of heating performance 
results was discussed.  
 
II. MATERIAL AND METHOD 
 
The general procedures of the experiment are 
introduced as following; the test rig for the 
experiments is shown in Figure 1. The rig consists of a 
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pyrolysis unit, dryer unit, and shredder and conveyor 
system.  

 
Fig.1. ExperimentalSetup 

 
In order to carry out laboratory scale operations, the 
installation of the dryer unit with a diameter of 350 
mm and a length of 1500 mm has been completed as 
shown in Figure 2. 
 

 
Fig.2. Dryer Unit 

 
The dryer unit reaches temperatures of 100-130 ° C 
with the energy taken from the pyrolysis unit's waste 
heat, and at this temperature it performs the urban 
solid waste dehumidification process. Since the dryer 
unit does not use any energy source other than the 
waste heat from pyrolysis unit, it provides significant 
energy efficiency to the system. The installation of the 
pyrolysis unit with a diameter of 350 mm and a length 
of 1500 mm has been completed. The pyrolysis unit, 
located at the test site, is shown in Figure 3. 

 
Fig.3. Pyrolysis Unit 

The pyrolysis unit integrated in the dryer and crusher 
units is actively working. The pyrolysis unit is 
equipped with a burner and has a working temperature 
of 450-750 ° C. The temperature of the unit is 
controlled by the data bank. The burner is operated at 
the desired temperature and the speed controls at the 
inlet and outlet are also made through the data bank. 
Drying and pyrolysis temperature values can be 
measured and controlled with the aid of a 
thermocouple placed in the dryer and pyrolysis unit 
and capable of measuring from five different points. 
The temperature data obtained from both units can be 
measured and controlled instantaneously with the aid 
of a touch-screen data bank mounted on the wall. The 
data bank that can instantaneously record the obtained 
measurement data is shown in Figure 4. 
 

 
Fig.4. Data Bank 

 
In addition to temperature measurement and control 
features, the following operations can also be 
controlled with the data bank; 
 
 Operation of the burner, which is the heat source in 
pyrolysis unit, 
 Sample inlet velocity to the pyrolysis unit (rate of 
feed ) 
 Sample inlet velocity to the dryer unit (rate of feed ) 
 Pace of the sample in pyrolysis unit 
 Pace of the sample in dryer unit 
First of all, wood samples will be reduced to sizes 
between 20-50 mm in the shredder unit.After 
crushing, the samples reaching the desired dimensions 
will be transferred to the dryer unit by conveyor 
system. Moisture content of the samples dried at 
100-130 oC temperature in the dryer unit will be 
reduced.The humidity values at the outlet of the dryer 
unit will be measured and then transferred to the 
pyrolysis unit by conveyor again.The samples 
reaching pyrolysis unit will be subjected to thermal 
treatment at 450-750 °C for 0.5-3 hours according to 
the sample characteristics.During the test the 
temperature values of the dryer and pyrolysis units, 
which are not insulated, are measured. Then measured 
after the insulation was made and the values were 
compared. 
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III. RESULTS AND DISCUSSION 
 
According to the results obtained, the temperature 
values of dryer and pyrolysis units and dryer output 
and pyrolysis inlet are as in the figures below. 
 

 
Fig.5. Dryer Temperature Values before Insulation 

 

 
Fig.6. Dryer Temperature Values after Insulation 

 

 
Fig.7. Pyrolysis Temperature Values before Insulation 

 

 
Fig.8. PyrolysisTemperature Values after Insulation 

 
Fig 9.Dryer OutletTemperature Values 

 

 
Fig 10.Pyrolysis Inlet Temperature Values 

 
CONCLUSION AND OUTLOOK 
 
In this study, pyrolysis plant which is one of the waste 
disposal methods was examined and the 
time-dependent temperature values of the pyrolysis 
and dryer units in the currently operating pyrolysis 
plant were measured before and after the insulation.It 
has been observed that insulation is so crucial for 
temperature values.Entering the pyrolysis unit at high 
temperatures will shorten the thermal degradation time 
and increase the gas product quantity in a shorter 
time.Thus providing thermal insulation at the distance 
from the dryer outlet to the pyrolysis inlet increases 
the gas product yield. 
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