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According to the results of the analysis of the features of production activity of LLC 

RPA «Vertical» (Kharkiv) it is established that at present there are two urgent tasks [1,2]: 1) 
ensuring energy autonomy of the enterprise in terms of heat carrier for heating industrial and 
domestic premises and hot water for utilities; 2) utilization of solid and liquid combustible 
wastes of production activity. To solve both problems at once, the environmental protection 
technology (EPT) is developed [3,4], the scheme of which is illustrated in Fig. 1. In Fig. 1 the 
following symbols are used: Objects: A – storage of pallets; B – sorting section; C – tank; D – 
crusher; E – mixer; F – briquetting press; G – solid fuel boiler; H – atmosphere; I – consumer 
of thermal energy; J – cyclone book; K – ash storage; L – own construction; M – CO and CnHm 
oxidizer; N – NOx absorber; O – gas cylinder; Substances: 1 – pallets; 2 – combustible solid 
production waste and household waste; 3 – combustible liquid production waste; 4 – wood 
sawdust; 5 –impregnated sawdust; 6 – fuel briquettes; 7 – air; 8 – thermal energy; 9 – exhaust 
gases (EG); 10 – loose ash; 11 – compacted ash; 12 – EG, cleaned of PM; 13 – EG, purified 
from CO and CnHm; 14 – EG purified from NOx; 15 – natural gas CH4. The proposed scheme 
provides for the manufacture of fuel briquettes from a crushed mixture of wood sawdust and 
sawdust of other solid combustible waste by pressing and impregnating the pores of the bri-
quettes with combustible liquid waste. The obtained briquettes are burned in a solid fuel boiler, 
where natural gas is also supplied, the obtained thermal energy is utilized for the enterprise's 
own needs. The EG obtained in the boiler are emitted into the atmosphere, having been pre-
cleaned of PM in a conical cyclone, the products of incomplete combustion of fuel – in the ox-
idizer, and nitrogen oxides – in the absorber. The ash formed in the boiler after periodic extrac-
tion, grinding and mixing is used in conducting its own construction work at the enterprise as a 
component of construction mixtures 

 
Fig. 1 – Scheme of developed EPT 

 
Dependencies of values of amount of heat energy that can be obtained when combusted 

one dried fuel briquette Qfbd and one fuel briquette impregnated with a mixture of technical 
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combustable liquides Qfbs and also such quantities for amount of combusted briquettes pro-
dused during 1 working shift Qfbd(nfbd) and during 1 day Qfbd(Nfbd) on the porosity of the fuel 
briquette ψfb at standard wood sawdust humidity φw = 20 % are illustrated on Fig. 2 [5,6].  

 

А = 250 mm, В = 125 mm, С = 63 mm, φw = 20 %
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Fig. 2 – Dependencies of values of Qfbd and Qfbs and Qfbd(nfbd) and Qfbd(Nfbd)  

on the porosity of the fuel briquette ψfb 
 

In this study, a calculated study was conducted to develop a new ingredient composi-
tion of fuel briquettes and improve the technology of their storage with a feasibility study for 
an improved approach.  

It is determined that when burning one fuel briquette with measuring of 250 × 125 × × 63 
mm and weighing 0.819 kg, made on a briquetting press from wood waste sawdust with a 
standard humidity of 20 % calorific value of 20 MJ/kg and a porosity of 20 % of the total 
amount of 160 kg/day potentially 16.5 MJ of thermal energy is released. From the available 
amount of wood waste generated daily at the enterprise, such briquettes can be produced 24 
units/hour and 195 units/day. 

When impregnating such a briquette with a mixture of combustible liquid waste with a mo-
lar mass of 313 g/mol, calorific value of 39 MJ/kg and a density of 837 kg/m3, a total volume 
of 96 l/day, in the amount of 0.330 kg/briquette increases its calorific value to 25.5 MJ/kg. The 
dependences of technical and economic indicators of such briquettes on their porosity and hu-
midity are obtained. 
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