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Abstract. The study evaluates the impact of the enterprise for production of industrial electronics
on the components of the environment, in particular the lithosphere of Kharkiv by solid and liquid
combustible waste. The environmental protection technology by the method of waste disposal of
solid and liquid combustible substances by improving the technology of production and storage of
fuel briquettes with improved ingredient composition, utilization of thermal energy from their
combustion in a solid fuel boiler and purification of its exhaust gases been developed. A new
ingredient composition of the fuel briquettes has been developed and the technology of their storage
has been improved, and a feasibility study has been provided. Rational values of mass-size,
technical and economic properties of the fuel briquettes taking into account properties of materials
of their solid and liquid components has been defined.

Introduction

The issue of ensuring compliance with the normatively established indicators of the level of
ecological safety (ES) of production activities of any industrial enterprise, in particular the
manufacturer of industrial electronics, is urgent and acute in an urban ecosystem. Pollution by
materials of such a component of the environment as the lithosphere in the form of solid and liquid
combustible waste is special given the limited area of organized landfills for their disposal and
storage. On the other hand, issues of rational energy management, in particular ensuring the energy
autonomy of the enterprise, are closely related to air pollution by thermal energy and consumption
of non-renewable fossil fuels.

Problem Formulation

On the basis of results of analysis of scientific, technical, reference, patent and regulatory
literature it need to find the comprehensive solution of waste disposal problems and ensuring energy
autonomy of the enterprise for the production of industrial electronics. At the same time at first it is
rational to perform the development of environmental protection technology (EPT) for the disposal
of solid and liquid combustible waste for the enterprise. Then it is necessary to implement the
determination of properties of solid and liquid combustible waste of the enterprise as components of
fuel briquettes of new ingredient composition. Finally, it should be done the determination of mass-
size and technical, economic properties of components of fuel briquettes of new ingredient
composition as well, as development of a rational way of storing fuel briquettes of new ingredient
composition.

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#563438170, National University of Civil Defence of Ukraine, Kharkiv, Ukraine-14/07/21,12:40:07)
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Analysis of Publications

ES of production and economic activity of an enterprise for the production of industrial
electronics should be based on the material basis of the relevant EPT [1-7]. Such EPT is a set of
executive bodies that work according to various principles and physical phenomena and need
design and optimization calculation research to continuously improve the efficiency of their work
[8—12]. Such studies are knowledge-intensive and require mathematical and physical modeling,
experimental studies for all areas where oxidation processes occur — in the operation of power
plants with reciprocating internal combustion engines (RICE) [1, 13—17], in the disposal of solid
waste [18], in the prevention, localization of fire and elimination of fire consequences [19-22].
Appropriate methods [23—-25] and regulatory framework [26-28] are used to assess the impact of
technogenic objects on the components of environment. It is important to take into account the
features of the production process of a particular enterprise, climatic features and the current
ecological situation in the region of its location [29-31]. Research of optimal modes of preparation
of wood waste generated at industrial enterprises for their combustion (ratio of binder component
and wood waste, method of binder component supply, granulation methods), which determines its
relevance and importance for ES of Ukraine [32, 33]. On the other hand, industrial enterprises
usually also generate a significant amount of waste technical combustible liquids (TCL), which, like
wood waste, is a valuable energy resource and a dangerous pollutant [34—38]. Simultaneous uti-
lization of these two types of waste is a very important scientific and technical task, which has signs
of scientific novelty, and the results of its solution, obviously, have significant prospects for practi-
cal implementation.

Aim of Paper

The aim of the study is determination of mass-size, technical and economic indicators of the
material of porous fuel briquettes of new ingredient composition from solid combustible waste of
industrial enterprise impregnated with liquid combustible waste as a by-product of EPT.

Object of the study is mass-size, technical and economic indicators of fuel briquettes material of
new ingredient composition. Subject of the study is dependences of values of object of the study on
properties of materials of their solid and liquid components.

Materials and Methods

Materials studied in this article is solid and liquid combustible waste of enterprise as
manufacturer of industrial electronics — wood sawdust and sawdust of other solid combustible waste
and also mixture of diesel fuel, gasoline, motor oil and ethyl alcohol.

Methods of the study is following: analysis of scientific, technical, reference, patent and
regulatory literature, the main provisions of the disciplines «Environmental Protection
Technologies», «Design and development of environmental safety systems», «Technical mechanics
of liquid and gas», «Theory of heat transfer processes», «Theory of oxidation reductive reactions»,
«Theory of machining by cutting», «Theory of machining by pressure».

Main Part

Development of environmental protection technology for an enterprise for the production of
industrial electronics technology for solid and liquid combustible waste disposal

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) 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 EPT is developed, 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;
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I — consumer of thermal energy; J — cyclone book; K — ash storage; L — own construction; M — CO
and CyHm 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
CuHm; 14 — EG purified from NOx; 15 — natural gas CHa.

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 briquettes 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 oxidizer, and
nitrogen oxides — in the absorber. The ash formed in the boiler after periodic extraction, grinding
and mixing is used in conducting its own construction work at the enterprise as a component of con-
struction mixtures.

e =

N3 NE T/
Fig. 1. Scheme of developed EPT

Development of a new ingredient composition of fuel briquettes and improvement of their
storage technology

It is a known fact that the moisture content of wood waste from which sawdust is produced,
which is mixed with crushed other solid combustible industrial waste, and then pressed into fuel
briquettes of various shapes and compositions, may or may not undergo a drying operation, and the-
refore its humidity may fluctuate within @, = 5... 50 %. After the pressing operation in presses or
extruders of various designs, the porosity of fuel briquettes vz is from 5 to 50 %.

Humidity of wood ¢. = 20 %, and fuel briquettes @5 = 10 % is accepted as standard. The type of
wood, the non-recyclable waste of which is generated at the enterprise in significant quantities, is
pine, the calorific value of which at standard humidity Qs is 20 MJ/kg, and the density po =
520 kg/m>. The density of different types, geometric shapes and methods of formation, and hence
porosity, of fuel briquettes pp = 750 — 1400 kg/m°.

The relationship between the magnitudes of the values of density of fuel briquettes ps and their
porosity yp and the value of their humidity ¢, determined in the first approximation, are linear
functions, presented in Fig. 2 and are described by formulas (1) and (2) using the least squares me-
thod. To obtain an approximate value of the calorific value of wood waste (in particular — pine),
from which fuel briquettes should be produced, at different values of its humidity, it can be propo-
sed the following formula (3).

pp=—14.444 - yp + 1472.2, kg/m’; o)
O = —0.069 - ppt+ 1000: %a (2)
Hi{(4) = 020~ (@ —20)/ 100 - Qup(H20) — (9= 20) / 100 - Oa0 - przolts) / po MI/kg,  (3)

where 0> =20 MJ/kg — calorific value at standard humidity ¢, = 20 %; ¢, — current value of wood
moisture, %; Ovap(H20) = 2,26 MJ/kg — hidden heat of water vaporization; pu2o(#v) — density of lig-
uid water at temperature t,, kg/m>; p,, = 520 kg/m> — density of wood at standard humidity ¢,, = 20.
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The temperature dependence of the value of water density is shown in Fig. 2 and is described by
formula (4). Therefore, when 20 °C than pm2o = 998,3 kg/m>. The dependence of the values of calo-
rific value of wood waste H.(¢w) on the value of its humidity ¢ is also illustrated in Fig. 1.

przo(tw) = 1.680-107° - £,> — 6.153:103 - 1,7 +2.955:1072 - £, + 9.999-10%, kg/m°. 4)

The essence of the proposed innovations in EPT is that the waste of unprocessed wood and other
combustible waste generated at the enterprise, after grinding, mixing and briquetting, in the form of
briquettes that retain moisture of the original sawdust ¢,, = 20 % and are porous, and the content of
pores (which are filled with air) depends on the effort of the pressing press and ranges from yp
from 20 to 40 %, it is proposed to impregnate with waste TCL formed at the same enterprise and
store them in a sealed tank in a layer of such liquid to prevent of evaporation and leakage of TCL
from the pores.

The following types of non-renewable TCL are formed at the enterprise: a) diesel fuel in the
amount of G(DF) = 3.0 kg/h, density p(DF) = 840 kg/m?, calorific value H, = 42.7 MJ/kg, mol mass
u(Ci6H34) = 226 mol/kg; b) gasoline in the amount of G(BF) = 1.0 kg/h, density p(DF) = 750 kg/m?,
calorific value H, = 44.0 MJ/kg, molar mass pu(CsHig) = 114 mol/kg ; ¢) motor oil in the amount of
G(MO) = 4.0 kg/h, density p(DF) = 870 kg/m>, calorific value H, = 41.0 MJ/kg, molar mass
W(CaoHg2) = 562 mol/kg; d) ethyl alcohol in the amount of G(EA) = 2.0 kg/h, density p(DF) =
810 kg/m?, calorific value H, = 27.0 MJ/kg, molar mass u(C2HsOH) = 46 mol/kg.

1500 50 -
- P s -
T —
be , T °/o S
kglm’ - 20 [~
— 10
500 0
0 10 20 30 W, % 50 700 900 P s kg/m3 1300
a b
1000
p(H,0), [ H,, T~
3 ~ 0
kg/m ™~ | MJKkg —
‘\\
990 ~J 10
985 0
0 10 20 30 tw°C 50 ()} 10 20 30 Qw,% 50
C d

Fig. 2. Dependence of density of fuel briquettes pp on their porosity yp (a), humidity of fuel
briquettes ¢ on their density ps (b), density of fresh water pr2o on temperature #, (c) and calorific
value of wood waste H,(¢.) on its humidity ¢, (d)

Thus, for different types of traditional and alternative solid, liquid and gaseous fuels, the calorific
value is as follows: diesel fuel Ci¢Hzs4 H, = 42.7 MJ/kg, for gasoline CsHis 44.0 MJ/kg, for metha-
nol CH3OH 22.0 MJ/kg, for ethanol CoHsOH 27.0 MJ/kg, for natural gas C,He 47.0 MJ/kg, for me-
thane CH4 55.0 MJ/kg, for hydrogen Hz 120.0 MJ/kg, for motor oil CsoHs2 41.0 MJ/kg, for fuel oil
CesoHi22 39.0 MJ/kg, for associated petroleum, shale and other types of by-product extractive fuel
gas 40.0 MJ/kg, for ammonia NH3 18.6 MJ/kg, for glycerin CsHs(OH)3 19.0 MJ/kg, for tar and
bitumen CaysoHso2 36.0 MJ/kg, for gas oil CasHsz 38.0 Ml/kg, for acetone C3HsO 29.0 MJ/kg, for
kerosene Ci11H24 35.0 MJ/kg, for coke C 30.0 MJ/kg, for gunpowder 4.0 MJ/kg, for propane C3Hs
50.5 MJ/kg, for turpentine (CsHg), 44.0 MJ/kg, for crude oil 43.0 MJ/kg, for peat 17.5 MJ/kg, for
anthracite coal 33.5 MJ/kg, for bituminous coal 20.0 MJ/kg, for tree coal other 30.0 MJ/kg, for hard
coal 21.0 MJ/kg, for brown coal 16.5 MJ/kg, for ether CoHsO 43.0 MJ/kg.

Therefore, the total amount of combustible technical fluids generated at the plant and must be
neutralized is determined by formula (5). During the 8-hour work shift, the total amount of TCL
that are formed at the enterprise and must be neutralized is formed — according to formula (6). The
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potential amount of thermal energy released with TCL is determined by formula (7), and during an
8-hour work shift, the amount of such energy is determined by formula (8).

Gy = G(DF) + G(BF) + G(MO) + G(EA) = 3.0 + 1.0 + 4.0 + 2.0 = 10.0 kg/h; (5)
Gi=8 - Gp=8 - 10.0 = 80.0 kg/day; (6)
0y = G(DF) - H(DF) + G(BF) - H,(BF) + G(MO) - H(MO) + G(EA) - H(EA) =
=3.0-42.7+1.0-44.0+4.0-41.0 + 2.0 - 27.0 = 390.1 MJ/h =0.108 MW. (7)
Om=8-0p=8-390.1 =3120.8 MJ/day = 0.864 MW. (8)

The amount of sawdust generated at the enterprise and subject to processing into fuel briquettes
is G(W) = 20 kg/h or G(W)s = 160 kg/day, which at constant humidity ¢, = 20 % and calorific
value H,(W) = 20 MJ/kg (see Fig. 2) potentially gives such an amount of thermal energy in a
perfectly organized combustion process is determined by formulas (9) and (10). The total amount of
thermal energy that can potentially be obtained by complete combustion of all combustible
substances generated at the enterprise — according to formula (11), during an 8-hour work shift, it
can be got such a potential amount of thermal energy — according to formula (12).

Ow=G(W) - H(W)=20-20=400 MJ/h=0.111 MW; 9)
Ows = G(W)s - H/(W) = 160 - 20 = 3200 MJ/day = 0.888 MW/dey; (10)
Os = Ow +Gy=390.1 + 400 = 790.1 MJ/h = 0.219 MW; (11)
Oss = Os - 8 =790.1 - 8 = 6320 MJ/day = 1.752 MW/day. (12)

Since all types of TCL are proposed to be mixed during impregnation of porous fuel briquettes
from sawdust, it is necessary to determine the molar mass py, calorific value H,s and density ps of
such a mixture as proposed by formulas (13) — (15). The volume of the mixture of TCL is determi-
ned by formula (16), and during the 8-hour work shift the volume of the mixture of TCL formed at
the enterprise — by (17).

w7 = (W(DF) - G(DF) + w(BF) - G(BF) + u(MO) - G(MO) + w(EA) - G(EA)) / Gs =

—(226-3.0+ 114 - 1.0 + 562 - 4.0 + 46 - 2.0) / 10.0 = 313.2 mol/kg; (13)
Hup = (H(DF) - G(DF) + Hy(BF) - G(BF) + H,(MO) - GIMO) + H,(EA) - G(EA)) / Gs =
=(42.7-3.0+44.0- 1.0 +41.0 - 4.0 + 27.0 - 2.0) / 10.0 = 39.0 MJ/kg; (14)
0= (p(DF) - G(DF) + p(BF) - G(BF) + p(MO) - G(MO) + p(EA) - G(EA)) / Gs =

— (840 3.0+ 750 - 1.0 + 870 - 4.0 + 810 - 2.0) / 10.0 = 837.0 ke/m’. (15)

Wi = W(DF) + W(BF) + W(MO) + W(EA) = G / pp =
= G(DF) / p(DF) + G(BF) / p(BF) + G(MO) / p(MO) + G(EA) / p(EA) =

—3.0/840+1.0/750 +4.0/870+2.0/810=0.012 m3h = 12 I/h. (16)
Wi=8- Wp=8"12=96 l/day. (17)

Determination of technical and economic indicators of porous fuel briquettes with a new
ingredient composition of solid and liquid combustible waste materials

The study suggested that the geometric shape of the fuel briquette obtained after pressing is a pa-
rallelepiped with the ratio of the main dimensions as in ordinary bricks, i.e. length A = 250 mm,
width B = 125 mm and height C = 63 mm, i.e. A : B: C=1:0.5:0.25. Then, the volume of fuel
briquette is determined by formula (18), the density of fuel briquette impregnated with a mixture of
TCL at standard wood sawdust humidity ¢, = 20 % and porosity yp» = 20 % — by formula (19),
mass of fuel briquette, impermeable mixture TCL — by formula (20).

The potential amount of thermal energy released during the complete combustion of one fuel
briquette, impregnated with a mixture of TCL, is determined by formula (21), the number of fuel
briquettes received at the plant per hour and 8 hours per shift — by formulas (22) and ( 23), the
potential amount of thermal energy released during the complete combustion of nps and Npa fuel
briquettes, impregnated with a mixture of TCL — according to formulas (24) and (25).
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Wpa=A-B-C=0250-0.125-0.063 = 1.969-10> m>. (18)
0fd = Pu(@w) - (100 — yiz) / 100 = 520 - (100 — 20) / 100 = 416 kg/m®. (19)
mma=pa- Wp=416-1.969-10° = 0.819 kg. (20)
Oma = mpa - Or0 = 0.819 - 20 = 16.4 MJ; 1)
npa = G(W) / mpa =20/ 0.819 = 24.4 psc/h; (22)
Npa=npa - 8 =24.4 - 8 =195 psc/day. (23)
Onda(npa) = Oma - npa = 16.4 - 24.4 = 400 MJ/h; (24)
Omd(Nisd) = Opa - Npa = 16.4 - 195 = 3200 MJ/day. 25)

In the case of impregnation of fuel briquettes with porosity yp = 20 % mixture of TCL, the mass
of liquid in the briquette should be determined by formula (26), the mass of fuel briquette
impregnated with a mixture of TCL — by formula (27), in this case impregnated with a mixture of
TCL, can be determined by the formula (28).

The potential amount of thermal energy released during the complete combustion of one fuel bri-
quette impregnated with a mixture of TCL is determined by formula (29), the potential amount of
thermal energy released during complete combustion of nps and Npa fuel briquettes impregnated
with a mixture of TCL according to formulas (30) and (31).

map = pg - Wpa - W/ 100 =837 - 1.969-107 - 20 / 100 = 0.330 kg; (26)
Mpps = mpa + map = 0.819 + 0.330 = 1.149 kg; (27)
Hps = (Hpa - mpa + Hy - map) / mpps = (20 - 0.819 + 39 - 0.330) / 1.149 = 25.5 MJ/kg. (28)
Opms = mps - Hps = 1.149 - 25.5=29.3 M1. (29)
Oms(npa) = Opms - npa =29.3 - 24.4 =715 Ml/h; (30)
Ons(Nmwa) = Opms * Nppa=29.3 - 195 = 5720 MJ/day. (31

For another limit value of porosity of fuel briquette — y = 40 % — we have the following results
of calculations: pps = 312 kg/m?, mpa = 0.614 MJ, Opa = 12.3 MJ, npa = 32.6 psc/h,
Npa = 260.6 psc/day, QOpa(nps) = 401.0 MI/h, Opa(Nps) = 3206.4 MJ/day, mm = 0.660 kg,
mps = 1.274 kg, Hps = 29.8 MJ/kg, Oms = 38.0 MJ, Ops(npa) = 971.5 MI/h, Ops(Npa) =
7765.9 MJ/day. Therefore, having performed research for the interval of porosity values yp = 0...
50 %, we obtain the dependences of the above values, shown in Fig. 3.

In case of using for the formation of fuel briquettes by pressing wood sawdust with a different
from standard (20 %) humidity ¢, from 0 % (completely dry wood) to 50 % (maximum possible
value according to the standard), at a constant value of the volume of the briquette #ps mass of the
wood part of briquette mp, will remain unchanged (see formula (33)) and will correspond to such
mass mmpw(20) at the standard value of humidity ¢, = 20 %, the mass of moisture in the briquette
mpn (see formula (34)) and the mass of the briquette my (as the sum the first two components — see
formula (32) and (35)) will be a function of humidity ¢.. The dependences of the values of mm, mmw
and myp;, on the humidity ¢, are shown in Fig. 4.

Mp = Mppyw + Mph, KE; (32)
M = mmw(20) = mp(20) — mu20(20) = mp(20) - (1 —20/100) =

= Wpa - pao - (1 —20/100)=1.969-10"- 520 - 0.80 = 0.819 kg; (33)
Mpph = Mpw - Ow/ 100/ (1 — @w/ 100), kg; (34)
mp = Wpa - p20 - (1 =20/ 100) + mgpw - ow/ 100/ (1 — @ / 100), kg. (35)

We will consider that at drying of wood sawdust the volumes occupied by moisture will be rele-
ased and added to volumes of pores in a fuel briquette after its formation by pressing, and at use of
sawdust with higher humidity, than standard, the additional volumes occupied by moisture will be
deducted from the pore volume. It should be noted that the moisture content of wood ¢,, and the po-
rosity of the briquette vy are fundamentally different physical quantities, which are determined by
formulas (36) and (37). Then, the increase or decrease in the pore volume of the fuel briquette due
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to the change in humidity of its sawdust relative to its standard value is determined by formula (38).
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Fig. 3. Dependencies of values of pps and Hps on the porosity of the fuel briquette yp (a), such
dependences for the values of mpma, mm and mps (b), for the values of Opa and Ops and Opa(nma) and
Oma(Npa) (c) and for the values of npa Npa and Ops(npa) and Opms(Nppa) (d)

Then the porosity of the fuel briquette from sawdust with different from the standard humidity
can be obtained from the formula (39). The dependences of the values of AW, and ya(@w) at @, =
20 % on the value of ¢, are shown in Fig. 4. The dependences of the magnitudes of values ym(@w)
on the values of ¢, and yy are shown in Fig. 4.

Ow=mmn /| mp - 100 = mpp | (mpn + mpw) - 100, %; (36)
W = Woor ! Wiy - 100 = Wpor | (Wppw + Wpor) - 100, %. (37)
AW por = (mi20(20) — mu20(@w)) / pr2o(tw) = (0.205 — mmo(@w)) / 998.3, m>. (38)
Yn(@w) = (Wpol 9w=20) + AWpor(Qw)) / Wy - 100 =

=Wp - v/ 100 + AWpo{Qw)) / Wpp - 100, %. (39)

The main results of this study are the data shown in Fig. 5 and 6. It is following data — dependen-
ces of the value of yu(9.w) on the values of ¢, and vz, such dependences for the values of mym, mmw
and mys, for the values of Hps and Ops, for the values of Opa(nma) and Opa(Npwa) and for the values
AHps, Amgp and Amyps.
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Fig. 4. Dependences of values of my, mpw and mp, on humidity @, (a), such dependences for values

of AWpor and yp(ow) at @ =20 % (b) and for value of H.(¢ow) (c)
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So, it can be concluded that the decrease in the moisture content of sawdust in fuel briquettes
with a constant value of their theoretical porosity, which provides the briquette press with a certain
value of its effort (and hence mechanical energy consumption), causes an increase in actual porosity
and, consequently, the content of TCL impregnated with briquettes.

Increasing the humidity, on the contrary, reduces the value of the actual porosity, because the
standard value of moisture of sawdust is set provided that full saturation of cellulose capillaries with
moisture at the recommended air temperature in the room where the sawdust is stored. Excess
moisture is adsorbed on the outer surface of the sawdust particles and occupies volumes between
them in the briquette, thereby reducing the amount of pores occupied by the air, which must receive
a mixture of flammable liquids when the briquette is impregnated.

Conclusion

Thus, in this study, a calculated study was conducted to develop a new ingredient composition of
fuel briquettes and improve the technology of their storage with a feasibility study for an improved
approach.

To simultaneously solve the problem of utilization of solid and liquid combustible non-recycla-
ble waste generated at the enterprise for the production of industrial electronics, and increase the en-
ergy autonomy of the enterprise by utilizing thermal energy from burning porous fuel briquettes
produced from these wastes, environmental technology has been developed.

It is determined that when burning one fuel briquette with measuring of 250 x 125 x 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 poten-
tially 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 molar
mass of 313 g/mol, calorific value of 39 MJ/kg and a density of 837 kg/m?, a total volume of
96 1/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 humidity
are obtained.

Scientific novelty of results of the study. Approaches to development of technology of
production and storage of porous fuel briquettes with the improved ingredient structure from solid
and liquid combustible waste of the enterprise on production of industrial electronics have received
further development.
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Practical value of results of the study. The offered approaches to development of technology of
production and storage of these porous fuel briquettes are suitable for application at the enterprises
with needs of increase of energy autonomy of the main and auxiliary divisions.
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