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More than 54 million m
3
 of municipal solid waste (MSW) are generated annually in 

Ukrainian localities people. Of these, 93.8% is buried in 4,530 landfills and landfills with an area 

of almost 7,700 hectares, and only 2% is burned in incinerators, and 4.2% of MSW ends up in 

secondary raw material procurement points and waste processing plants [1, 2]. Only during 

1999-2014, the total area of landfills and landfills in Ukraine increased 3 times. Also, the area of 

overloaded landfills and landfills that do not meet environmental safety standards has increased 

almost 2 times and more than 3.1 times, including due to soil contamination with filtrate, which 

can get into underground water, polluting them. The use of MSW for energy production is 

actively developing in many countries of the world. For example, in 2014, 483 solid waste coal 

handling and preparation plants (CHPPS) operated in the EU countries, where 88.5 million tons 

of solid waste were burned. t solid waste. The feasibility of burning solid waste in a CHPP 

depends on the calorific value of the components and the humidity of mixed MSW [3]. 

Therefore, determining the dependence of the calorific value of MSW on its humidity is an 

urgent scientific and technical task as one of the components for solving the problem of solid 

waste management. 

Unlike solid industrial waste [4-7], which is usually homogeneous, MSW has 

characteristics that vary over a wide range of values. The Article [8] presents a range of humidity 

values for mixed MSW of 39...53 %. According to the data given in [9], in the spring-summer 

period, the humidity of the food fraction of MSW is 60...64 %, and in the autumn period – 

75.92%. 

Reducing the moisture content of sugar cane from 42% to 10% during combustion in a 

fixed-layer furnace reduces the burning time by 3.4%...6 times [10]. In [3], it is proved that 

MSW cannot burn independently at the humidity with which they enter the incinerator from 

garbage trucks, which indicates the need for their dewatering before incineration. Reduction of 

MSW humidity by 25...40% leads to an increase in their specific calorific value of combustion 

by 1.6...2.2 times [3]. In [11], the possibility of MSW disposal at existing municipal CHPPS with 



a generating capacity of 12 MW, which can run on energy fuel (a mixture of MSW dewatered to 

20% humidity and hard coal with a mass fraction of 16%) with an estimated lower calorific 

value of 10.99 MJ/kg, is considered. 

According to the authors of [12], it is necessary to dehydrate biomass, since pyrolysis 

systems can process biomass containing, as a rule, less than 30% moisture. The initial moisture 

content affects both the behavior of biomass during pyrolysis and the physico-chemical 

properties of pyrolysis oil. During pyrolysis, heat is used for endothermic evaporation of the 

moisture content present in biomass particles and decomposition reactions. The initial moisture 

content increases the energy costs and temperature of the pyrolysis reaction. The very high 

moisture content of biomass slows down the heating rate of biomass. For example, to start the 

pyrolysis reaction, biomass with an initial moisture content of 40% required an additional energy 

of 1120 KJ/kg compared to the dry matter sample [12]. At the same time, too low biomass 

humidity during pyrolysis leads to the production of very viscous oil, especially at higher 

reaction temperatures. The optimal value of biomass moisture for pyrolysis is in the range of 

10.5...12% [13]. 

Reducing the humidity of MSW from 51.7% to 9.2% during pyrolysis and gasification at 

650 °C leads to an increase in the lower calorific value of synthetic gas from 3.75 to 

4.85 MJ/Nm
3
, as well as to an increase in energy conversion efficiency from 45% to 69%, and in 

order to guarantee high gasification performance, MSW should contain moisture of no more than 

20...25% [14]. 

In [15, 16], equipment for vibration and vibration shock dewatering of food waste is 

considered, which is implemented in technological machines that do not have such restrictions 

on weight and size characteristics as mobile machines. Therefore, in [17], a scheme of hydraulic 

drive for dewatering and compaction of MSW in a garbage truck during their loading is 

proposed. In articles [18, 19] it is established that dewatering of MSWe allows to reduce their 

volume and mass to be transported directly at the collection points, to carry out preliminary 

processing of waste by dewatering and partially grinding them, as well as to significantly reduce 

the increase in the area of land allocated for landfills and landfills, which will lead, in turn, to a 

decrease in the rate of deterioration of the environmental situation. In [20], using the proposed 

moisture meter [21], the processes of MSW dewatering by a screw press were studied by 

planning a second-order experiment, which made it possible to determine adequate quadratic 

regression models of dewatering indicators from the main exposure parameters. The obtained 

dependences were used in the construction of a mathematical model of the operation of a MSW 

dewatering drive in a garbage truck, which allowed us to study the dynamics of this drive and 

obtain the equations necessary for developing a methodology for engineering calculations of 

parameters of equipment for MSW dewatering in a garbage truck [22]. 

Table 1 shows statistical data on the dependence of the calorific value of MSW on its 

humidity [3, 11]. 

The data shown in Table 1 can be processed to determine the paired regression 

dependence of the calorific value of MSW on its humidity using the developed computer 

program "RegAnaliz", which is protected by a copyright registration certificate for the work [23] 

and described in detail in [24]. 



Table 1 – dependence of the calorific value of MSW on their humidity [3, 11] 

MSW humidity, % 20 27,4 28,6 33,6 57,4 58,3 67,3 

Calorific value of MSW, 

MJ/kg 
9,140 7,362 7,144 6,290 4,324 4,345 3,316 

 

Conclusions 

The dependence of the calorific value of municipal solid waste on their humidity is 

determined, which can be processed to determine the paired regression dependence of the 

calorific value of solid waste on their humidity using the developed computer program 

"RegAnaliz". 
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