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ASSESSMENT OF OPTIONS FOR RECYCLING PROCESS WASTE IN MECHANICAL
ENGINEERING

Recycling of solid, liquid and gaseous waste expands raw material resources
and reduces environmental pollution. An integrated economic assessment of a waste
recycling option should take into account the costs of the recycling process, the
reduction of losses from the extraction and use of similar natural raw materials, and
the costs of storage or disposal of recycling residues. Indirect elements of cost
changes should also be taken into account [1,2].

To compare processing options, it is convenient to use the established
indicators by which processing production is optimised (Table 1).

Table 1
Indicators of waste recycling options

Name of the indicator

Physical state change coefficient, mm/mm
Process productivity, t/h
Process efficiency, t/UAH.
Territory removal rate, m?/t
Annual ecological losses from environmental pollution, thousand UAH
Technological value coefficient, UAH/UAH

Based on these indicators, a technological solution to the problem of using
secondary resources is assessed.

A technological solution to a problem is an engineering option to change the
raw materials used, the parameters of the operating mode and composition of
equipment or the principles of process organisation, aimed at reducing costs while
maintaining the output.

Technological solutions for secondary resources can be classified into three
groups: simple (changing the parameters of equipment operation), complex
(replacing equipment), and complex (changing the principles of technology).

The impact of a technological solution on the environment is manifested in
nine areas: use of raw materials and energy; air and water emissions; land withdrawal
from use; noise, heat and radiation impacts; and linking resources and equipment.

The environmental feasibility of a technological solution to a problem is
characterised by a number of indicators: the coefficients of useful use of raw
materials and energy; productivity of natural resources and specific losses by
environmental impact factors [3,4].
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The energy efficiency factor (EEF) is the ratio of the heat capacity theoretically
required for a process to the heat capacity of the total amount of fuel consumed.

The productivity of natural resources is characterised by the intensity of their
use. It is determined by the output (in physical terms) per unit of territory withdrawn
from use (main, auxiliary, security, etc.), per unit of raw materials and energy, per
unit of weight and energy capacity of equipment.

Specific environmental damage is calculated as the ratio of its size to the total
output over a period of time. This takes into account regulatory indicators of
environmental impact and emergencies, taking into account the likelihood of their
occurrence. The integrated economic assessment of process costs is calculated using
the formula:

I=C+P+Y, (1)
where C - production costs; P - payment for natural resources used; Y -
environmental damage.

The integral economic assessment of the one-time costs is calculated by the
formula:

F=K+Z+R, (2)

where K is the one-time production costs for the development and

implementation of the technological process; Z is the fee for the involvement of the

territory for production; R is the fee for resources that are lost and subsequently
returned to economic activity when the main and auxiliary equipment is written off.

In many cases, the latest technological solution to a problem leads to the
development of a new set of industries. Converter production operates in a single
complex with blast furnace and oxygen production; continuous steel casting,
displacing blooming and slabbing, also displaces the power and repair facilities that
support them.

For example. Plastics, replacing metal, are replacing blast furnace and mining
production.

Conclusions. These examples show that, when assessing technological
solutions to a problem, it is necessary to take into account related processes. To
identify them, the analysed technological solution to the problem is used to form a
zone of influence. Outside of this zone, human activity and the environment do not

change when the proposed technological solution to the problem is implemented.
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