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Abstract — The areas of improvement in the design of the
crowns of roadheaders of selective action and other mining
machines. Suggested was the usage of biconical, conical disk tools
and their attachment assemblies to the triangular prisms on the
crowns of roadheaders and shearers-bladed screws for the
destruction of structurally inhomogeneous working faces. The
solution to the problem of combining the processes of rock
destruction, crushing and loading by boom-type cutting bodies in
driving headings by roadheaders of selective action is presented.
The recommendations are given on agreed reverse modes of two
radial crowns with the disc tool mounted on triangular prisms for
the extension of loading area in the near-sidewalls spaces of mine
workings. The process of formation of loads on the disc tool
during destruction of rock was studied. The calculated
dependences are presented of the transverse efforts on the cutting
body with two kinematiccally connected radial reversible crowns
for eight standard fixed stages of rotation of the crowns with the
disc tools in the destruction.

Keywords — roadheader, effector, crown, triangular prism, disc
tool, reverse, displacement, rock face, contact strength, effort,
moment.

I. INTRODUCTION

Currently the fleet of roadheading machines at coal mines
in Kuzbass basically consists of boom-type roadheaders of
domestic and import production with the capacity of 1.7 to 2.8
m3/m|n (at ogompr Up to 30-40 MPa) and up to 0.15-0.35
m*/min (at Geompr UP t0 80-120 MPa), and weight from 23 to
135 t. They are used for breaking and loading of rock mass
with the index of abrasion (a) up to 15-18 mg when driving
horizontal and inclined (up to 12-18°) mine workings of
arched, trapezoidal and rectangular shapes with the cross-
sectional area (S) 7 to 38 m? The fleet of roadheaders by
country of production includes the following types: KP21,
KP21-150, KP-200; KP220, KP200T, KPYU-50, SM130K
(Russia); T1110, 11220, KSP-22, KSP-32(33), KSP-35, KSP-
42, KPL, KPD, KPA, KPU (Ukraine); M200, LH1500,
MK2BP, MK5 (UK); MC 350, MR 520, MT 720, MB 600,
MB 670 (Sweden); EBZ135, EBZ160, EBZ200, EBZ340
(China); T1.14, T1.24, T2.21, T2.24, T3.20, T4.31 (Germany).
The analysis of the parameters of the cutting bodies of the
roadheaders which have a significant effect on the processes
of formation of the loads during destruction of rocks shows
that they are in the following range: the engine power of the
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roadheader cutting bodies (N) from 75 to 400 kW, crown
rotation speed (n) from 23 to 65 min*, diameter of crowns
(D,) from 0.85 to 1.2 m, the telescopic boom extension (It)
from0.5t0 0.8 m.

Il. SUBJECT OF RESEARCH

The research conducted by the scientists of the department of
mining machines and complexes of the Mining institute of the
T.F. Gorbachev KuzSTU together with the employees of the
company of “SUEK-Kuzbass” was focused on the development
and identification of parameters of loading of two kinematically
connected reverse radial crowns equipped with a disk tool [1-3].
Various processes and roadheading equipment were reviewed
in publications [4-27] and can be useful in addressing several
issues in designing of cutting bodies for roadheaders.

In the previous studies we studied the mechanisms of
destruction of coals and rocks by the disk tools on screw-type
cutting bodies of coal miners and on crowns of roadheaders
with two-point attachment assemblies.

The present study is aimed at determining the stress-strain
state and the total loads on double-crown cutting bodies with a
disk tool on multi-faceted prisms in the presence of supporting
brackets as attachment assemblies.

I11. RESULTS AND DISCUSSIONS

In the process of driving a heading, two radial crowns 1 and 2
equipped with disc tools on triangular prisms (Fig. 1) can operate
in the following modes: reverse rotation (n) of crowns; joint
motion (V) of crowns from the bottom upwards (Fig. 1, a) and
vice versa (Fig. 1, b). The formation of the external load was
investigated for all the above-mentioned modes in a wide range of
rocks from mudstone to hard sandstone with the contact strength
of (P.) 150, 230, 350, 490, 700, 860, 1000, 1250 MPa.
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Fig. 1. Schematic of forces P, and torques M, in the plane of rotation of a
two-crown cutting body: a — at boom lifting; b — at boom lowering
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The schemes of the set of tools on each crown form a
double-threaded helix with two disc tools in the line of
rolling and a pitch t between them of 75 mm. The disc tools
are installed on the crowns with a certain radius R: disc 1 —
0.340 m; disc 2 — 0.360 m; disc 3 — 0.385 m; disc 4— 0.41 m;
disc 5 — 0.43 m; disc 6 — 0.45 m; disc 7 — 0.475 m; disk 8 —
0.49 m. During the calculations, the turning of the left
crown was fixed at a certain angle in stages: stage 1 — 22.5°;
stage 2 — 67.5°; stage 3 — 122.5°; stage 4 — 157.5°; stage 5—
202.5°; stage 6 — 247.5°; stage 7 — 292.5°; stage 8 — 337.5°.
The turning of the right crown was also fixed in stages:
stage 1 — 45°; stage 2 — 90°; stage 3 — 135°; stage 4 — 180°;
stage 5 — 225°; stage 6— 270°; stage 7 — 315°; stage 8 —
360°.

In the interaction of the crown with the rock it experiences
the external load as the total efforts P, XP, and total torques
ZM,., My (Flg l)

It is suggested on the basis of research conducted by the
authors to focus on the efforts as the most important component
of external loads on the disk tool.

Effort P, was determined from the expression:

ZPO =Py + Py + Py +Poy +Pys +Pog +Poy +Pgg . KN (1)

where P,—P projection of efforts on Y-axis (Fig. 2, 3, 4,
5) acting from the side of rock on disc tools nos. 1, 2, 3, 4, 5, 6,
7,and 8.

In Fig. 2, as an example, diagrams of the efforts on the disk
tools no. 6, 2, 7, 3, 8, 4, 5, 1 of the first spiral of the left crown
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during its upward motion, and in Fig. 3—ondiscs no. 5, 1, 8, 4,
7, 3, 6, 2 of the second spiral of the left crown during its
downward motion. Fig. 4 shows a diagram of the efforts on the
disk tools no. 5, 1, 8, 4, 7, 3, 6, 2 of the first spiral of the right
crown during its upward motion, and in Fig. 5 — on discs no. 5,
1,8, 4,7, 3, 6,2 of the second spiral of the right crown during
its downward motion. Disc tools are mounted two on one
beam: Ne 6 and Ne 2; No 7 and Ne 3; Ne 8 and Ne 4; Ne 5 and Ne
1 with different radius of rolling R. In the diagrams of Fig. 2-5
for the purpose of simplification the efforts are shown acting
only on the outer disk tools. On the internal disk tools the
layout is shown similarly using the coordinates of application
of effort of rolling Pz and impressing effort Py, whose direction
coincides with the direction of the radius-vector of the
triangular prism with a specific disk.

Components of the efforts of rolling P, and the effort of
impressing Py in the coordinates of the points of application
of resultant efforts in the contact area of disk tools 5, 8, 7
and 6 with the rock of the face were determined by the
known methods described in the standard OST 12.44.258-
84. Mining combines. Selection of parameters and
calculation of cutting and feeding forces on the cutting
bodies.

As an example, Fig. 6 shows the dependences of the total
axial effort P, acting on all disk tools of the double-threaded
left-hand crown of the cutting body during its one full
clockwise turn with the upward motion.

Fig. 2. The scheme of components of the rolling efforts P, and the effort of impressing Py in the destruction of rock in the face by disk tools (Ne 6, 2, 7, 8, 5) of
the left crown at its upward motion

The method was implemented with reference to the design scheme in Fig. 2 in the form of the following expressions included in the

structure of formula (1):

Pos =—Pys Sin 22.5°— P, €05 22.5°;
Pyg =— Pyg 5in 67.5° — P4 05 67.5°;
Py =—Py,sin 22.5° - P, c0s22.5°;
Poy == Py, 5in 67.5° —P,, c0s67.5°;
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Py; =—Py78in 67.5°—P,; c0s67.5°;
Pos == Pys sin 22.5° —P,5 €05 22.5°;
Py =—Py3sin 67.5°—P,3 c0s67.5°;
Py =— Py 5in 22.5°— P, c0s22.5° .
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Fig. 3. The scheme of components of the efforts of rolling P, and the effort of impressing Py in the destruction of rock by
disk tools (Ne 5, 1, 8, 4,7, 3, 6, 2) of the left crown at its downward motion

For the scheme shown in Fig. 3 the following calculated expressions were received:
Pos =Py5 5N 22.5°+ P,5 €0522.5°; Py =P gsin 67.5°+ Pg c0s67.5°;

Po7 =Py7 5in 67.5°+P,; c0s67.5°; P =PygSin 22.5° + P5 €05 22.5°;
Por =Py18in 22.5°+P,; c0s22.5°; Py, =Py, sin 67.5°+ P, c0s67.5°;
Po3 =Py3sin 67.5°+ P c0s67.5°; P, =Py, sin 22.5° + P, c0s22.5° .
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Fig. 4. The scheme of components of the efforts of rolling Pz and the effort of impressing Py in the destruction of rock by
disk tools (Ne 7, 3, 6, 2,5, 1, 8, 4) of the right crown at its upward motion

For the option of the upward motion of the right crown presented in Fig. 4, the calculated expressions are as follows:

Py; =—Py75in45°—P,; cos45°; P, =
Py3 =—Pygsin 45° =P c0s45°; P, =—Py,; Py =—Py;Sin45°—P, c0s45°; Py =—P,.
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6 — Py6 ; POS = Py5 Sin 450 - PZ5 Ccos 450 y P08 S PZ8 ;
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Fig. 5. The scheme of components of the efforts of rolling P, and the effort of impressing Py in the destruction of rock by
disk tools (Ne 5, 1, 6, 2, 7, 3, 8, 4) of the right crown at itsdownward motion

For the option of the downward motion of the right crown presented in Fig. 5, the calculated expressions are as follows:
Pos =Pyssin 45°+ Py5 c0s45° ; Pyg =Pyg; Py =Py78in45°+P,; c0os45°; Pg =P ;

Poi =Py 8in45°+ P, cos45°; Py, =Py,; Py =Py3sin45°+P5c0s45°; Py =Py,
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Fig. 6. Dependences of efforts £Po from the angle of rotation p of the left crown: 1 — Pc (1250 MPa); 2 — Pc (1000 MPa);
3 —Pc (860 MPa); 4 — Pc (700 MPa); 5 — Pc (490 MPa); 6 — Pc (350 MPa); 7 — Pc (230 MPa)

The graphs presented in Fig. 6 are described by the following polynomial dependences:
1- ZPO =0.9799 p° — 22.082 p" +187.25p° —739.62p% +1323.6p—303.88; R2=0.6158;

2- Z P, =0.9662 p° —21.061p* +170.08p° —628.13p° +1034.6p-163.17; R?=0.8185;
3- ZPO =0.8281p° —18.042p"* +145.62p° —537.59p% +885.67p-138.25; R2=0.816;
4- ZPO =0.6787 p° —14.802 p* +119.6p> — 441.86p +727.68p —115.95; R?=0.8211;

5 ZPO =0.4751p° —10.361p" +83.72p° —309.31p? +509.39p — 81.169 ; R?=0.8211;
6— ZPO =0.3488p° —7.6188 p” + 61.64p° —227.84p% +374.69p-63.548; R*=0.816;
7- ZPO =0.2279 p° — 4.9733p"* +40.2p° —148.49p? + 244.27 p — 40.78; R?=0.8113
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The calculations are made for boom-type cutting bodies
of roadheaders, which use two-threaded schemes of a set of
disk tools on two kinematically connected reverse radial
crowns. The crowns contain the bodies of a truncated
conical shape with the triangular prisms of the same length
with the disk tool attachment assemblies forming the radial
beams of various radii equal to radii of rolling of disks on a
face with angular shift relative each other. This excludes
contacting of disk tools of the left and right crowns
between themselves in the central part of the face.

IV. CONCLUSION

It is shown that the external efforts P, acting on the disk
tools from the face depend on the following parameters:
crown angle of rotation p, radius of a trajectory of rolling of
disks R, efforts of rolling P, effort of impressing P,.

It is defined that external efforts P, on single disk tools have
the areas of increments from Py min 0.7-0.8 kN to Py in 70.9—
92.7 kN and then the areas of falling from P, i, 70.9-92.7 kN
t0 Py min 0.6-7.9 kN.

Recommended were the parameters of two-spiral
schemes of disk tools arrangement on crowns (a rolling
pitch, angular distance between the next disks, number of
disks in the rolling line) which provide the change in the
external loading XP, for one full turn of crowns not
exceeding 26-37%.

It was identified that with an increase in contact strength
of rock P, from 230 MPa to 1250 MPa, total effort XPo
increases pro rata.

It is noted that during the upward operation of the
crowns, XP, is less than during their downward operation by
10-15% which is explained by weakening of the rock mass
(k=0.85-0.9).

It is established that the total external loading P, on the
right crown is 16-38% less than on the left crown as at p =
0° or 360 ° due to mutual influence of disk tools on each
other the rock in the face is broken in the zone between the
crowns by the disks of the left crown, and the disks of the
right crown don't engage with them. At the same time, on
dependences P, = f(p) its concavity is observed (p = 270-
360 °), and these dependences represent the family of
polynoms of the fifth degree.
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Foreword

The 8th Russian-Chinese Symposium “Coal in the 21st Century: Mining, Processing and Safety” was organizedjointly
by T.F. Gorbachev Kuzbass State Technical University (Russia) and Shandong University of Science and Technology
(China), which have had a long-term partnership of 25 years. The event was designed to promote the development of
the Russian-Chinese scientific and technical cooperation in the field of mining including high-technology coal mining
and deep coal processing, reduction of anthropogenic impact on the environment, production and operation of modem
equipment, means and methods of industrial safety in the coal industry, as well as modem technologies of construction
and modernization of the coal industry operations.

The symposium brought together the leading Russian and Chinese scientists working in the field of coal, heads of
coal-mining companies, industrial safety professionals, managers and specialists of the government. The Symposium
participants expanded their scientific and business contacts in the field of mining and defined new promising areas of
research and engineering research aimed at the development of the coal industry.

We are confident that the 8th Russian-Chinese Symposium “Coal in the 21st century: Mining, Processing, Safety” will
contribute to a new quality of relations between the scientists of Russia and China in the field of the mining science
for the benefit of the two countries. We sincerely thank the local and foreign scholars who provided their support to
the Symposium and all the authors who submitted their papers for publication.

Vladimir A. Kovalev
Rector, KuzSTU

Oleg V. Tailakov

Vice-Rector on Research and Strategic Development. KuzSTU



Table of Contents

L0 Y g XY Z0 ] (o R Y,

Section 1. Advanced technologies in construction and upgrading of coal mining
enterprises

Resource approach to the estimation of international cooperation in integrated development
of calciphyre deposits

Kamkicheva Olga, Voznaya Anna, Mikhailova Tatyana, Gribanova Galya .........cccceieieiininieiennnceeeeseeene 1

Research on secondary support time of soft rock roadway
Duohua Wu, Weiguo Qiao, Weijie Song, Pershin VIadimir ... 5

Roadway support optimization by improved BP neural network and numerical simulation
JUN WaNG, YUNHANG TN  .ooocviiiiieeceeceee ettt bt bbb e s e e b et e se b et se et e saebeeae s s ebe e enesaenenras n

The prediction of distribution characteristics of the in-situ stress for Liuhuanggou mine field
Shi Yongkui, Ding Yonglu, Wang Xiaomeng, Xu MINQWET ....ccccccciiieiiiiiiii ettt snene s 17

Research on development law of overburden rock fracture in steeply inclined and very thick
coal seam mining

WEIMIN ChENG, LUIU SUN oot bbbttt bt bbb se e be e e be b e st e et e et e e e 21

The improved construction of reinforced-concrete support of slope mouth
Pershin Vladimir, Vojtov Michail, BUNIKOV PAVEL .........ccooiiiieiccccce e 27

“Lean production” in the coal mining industry
Mikhalchenko Vadim, Rubanik Yuri, Osokina Natalia, Mikhalchenko ANNA ........ccoveeeiiieeeeeeee e 33

Lean governance as a condition for the creation of intellectual coal industry
Zaruba Natalyi, EQOrova NATAIYI .....ccccceiiiiiiiieiieisesr sttt bbbt sttt a et 39

A new method for studying the roadway stability
Zhongcheng Qin, Shengchao Wang, Xin YU, BiN CA0 ......cccoiieiiiiiii sttt 45

Application of SCADA systems in the coal mining industry
Samorodova Lyudmila, Lyubimov Oleg, Yakunina YUlI@ .......ccccceeriiiniiiiiiiiice e 50

Justification of requirements for crushed rock for open-pit automobile road topping
Shabaev Sergey, BOYKO DMIIIIY  .oocoviiiciiie ettt sttt bbbt b ese et e s e s e s e e b s bt nennns 55

The research in the use of monolithic concrete for the mine construction
Gilyazidinova Natalia, Rudkovskaya Nadezhda, Santalova Tatiana ..........cccccceeeveiniiii i 62

Filling of the vertical mine workings with the autoclave slag-concrete
Uglyanitca Audrey, SOIONIN KIFil ...t s e b e ettt se b e nesens 66

vii



Prestressing method of rigid joints in multi-storey steel frame mining
Vershinin Dmitry, DOBFraChev VAIEIY ...ttt ettt b b 72

Dynamic models of deformation of crustal blocks in the area of development of coal deposits - the basis
of the information security of their development

SOIOVIESKIY ALBKSANAT ..ottt ettt bt bbb e s e b e e s bbb bbb e s e et e b et b st e e s be e ats 80

Rock destruction with volumetric compression

(€0 o o] LT A A7 (o] 1 T - LSOO TRRSSIN 86

Considering behind limit deformation for calculation of coal pillars parameters by finite element method

Ermakova Inna, Pirieva NALAlYa ...t st a e bbb e enenes 90
Section 2. Increasing open-pit and underground coal mining efficiency

Evaluation model for the level of development of work organization system in coal mines

Koroleyva Tatiana, Grigashkina SVELIANA .......ccccoiiiiiiiiii ettt e 95

The necessity and ways to develop the methodology of management decision making support for

innovative development of mining regions in Russia

Lazarenko Sergey, Dubov Georgiy, Zykov Andrei, Shirokolobova Anastasia .........ccccccvevvievreinnsieseinseneseeenns 100

Methods and schemes of opening-up the quarry fields at various bedding conditions of deposits

O] L= TGO NV Y £ L SO B U UO TR 104

The improvement of the Bunton construction of mine-shaft equipment

Kopytov Aleksandr, Pershin Vladimir, Voitov Michail, Wetti ANMed ........cceiiveiiiiiicc e 108

Adaptive technology of using backhoes for full coal extraction

Tyulenev Maxim, Khoreshok Alexey, Garina Ekaterina, Danilov Sergey, Zhironkin Sergey ........ccccovevvivrennns i

Influence of service conditions of quarry dump trucks on the thermal state large-size tires

Kulpin Aleksanadr, Stenin Dmitriy, Kultayev Evgeniy, Kulpina Evdokya, Borovtsov Valeriy ...........cccccoeeeee 116

The evaluation of production safety of coal-mining region

Kudrevatykh Natalya, Sheveleva OKSANA ...ttt bt enes 120

Social technologies for management: opportunities for coal-mining enterprises

Zonova Olga, Nekhoda Evgeniya, Slesarenko EKAterina .........ccccoooceoiiiieieinncenres et 125

Organization and assessment of efficiency of intra corporate control in the large coal mining company

Kucherova Elena, Tyuleneva Tatyana, Cherepanova Natalya .........cccceoiieiniiininiseisesesesesese e 130

Research on impact characteristics of inclined coal-rock composite body

Yunliang Tan, YUDA0 ZNANG  ...cociieiiiic ettt sttt ettt bbb et e s et e ettt e e r e e 135

Clustering and emergent features of the regional economics of the Kemerovo Region

Bereznev Sergey, Kumaneeva Maria, Makin MakSim . ... 139

viii



Justification of efficiency of heavy dump trucks effectiveness in open pit mines according to operating life
criterion of the back axle

Panachev Ivan, Shirokolobov Georgiy, Kuznetsov llya, Shirokolobova Anastasia .........ccccoceveoeinicicicinnnn

Using innovative technologies of 3D modeling for advanced planning of reclamation results
Aksenova Olesya, PaChKING ANNEA  ....cccociieiiciseee ettt ene et et e b sesae e e ae e ene s

Influences on pressure releasing by blasting breaking hard roof

Wei Zhang, Yunliang Tan, Weiyao Guo, Shitan Gu, Dianrui Mu, Shanchao Hu ..........ccccocevviniiiciiencie
Study on the distribution law of front abutment pressure of long fully-mechanized working face

in deep mine

Yuguo Ji, Xianjun Wang, Yongpei Zhou, Xiantang Zhang ........ccccccoeieiiiinineiineienesse e sees e saesesseseas
Simulation and field measurement study on roof strata behavior of fully mechanized caving face

Weitao Liu, Wencheng Song, Jianning WaNG ......ccccocceiieieiieiieieseie sttt aene e nns

Displacement back analysis based on GA-BP and PSO-BP neural network
DoNgdong GU, YUNIANG TAN ..ottt st b et et ee et e e b b e s ene b e b erese b et ene e e esene e

Section 3. Industrial safety in coal industry

Electrophysical monitoring of the processes of electroosmotic treatment of soil from oil pollution on
laboratory installations

Shabanov EVOENiY, PrOStOV SEFQEY .....ccciiiieiiieicieiiee ettt et sttt bbb se ettt b e benenbe e ene s

Debit gas in well as a comprehensive indicator of gas permeability of the coal seam
SHEVCRENKO LEONIA ..ot b e et et st s e et e et e b et e b se st e se e s et e s et e st e et ee

Analytical prediction of stability of earthfill dam
Bakhaeva Svetlana, GUIIEV DIMIIITY ..ottt b et seebe s e e ae et

Technical audit of external power supply networks of coal mines in the Kemerovo Region
Zakharov Sergei, VOronin VYaChESIAV ...ttt

Impact assessment of mining and geological factors of Kuzbass coal mines on the level of
their power consumption

Zakharova Alla, Lobur Irina, Shauleva Nadezda, Borovtsov Valeriy ........cccccceeviiiiinniieninieisense e

Determination of seismic safe distances during mining blasts with consideration of
a dominant vibration frequency

Novinkov Aleksey, Tashkinov Aleksandr, Protasov SErQEY .....cccceireriiiiiiiieeiesieese et ee

Modeling of geomechanical processes case of uneven settling of foundations constructions
SOKOIOV MIKN@il, PrOSIOV SEFQEY  .vcvevieiitiieeieiee ettt sttt ettt sttt se bbb b et e et et et et et et enesbeneenesenen

Stabilization control techniques for a roadway in deep high-stress soft surrounding rock
Hu Jin-tan, Lin Deng-ge, Zhao RU-MEI .....ccccciiiiiiiiiieiseie ettt sttt sttt be e a et bt saesesbeneas



Research on simulation and field measurement technology of floor mining failure depth
Wencheng Song, Chunbo Zhao, Guang Li, Donghui Wang ........ccccccviiiriinineiscse s

Section 4. Coal mining equipment. Production and operation

Enhancement of efficiency of the magnetic suspension of belt conveyor
Zacharov Aleksandr, ChepiKoV PAVE .........ccciiiieiiici ittt enes

The power characteristics of the reversible radial crowns with disk tools for roadheaders
of selective action

Mametyev Leonid, Khoreshok Alexey, Tsekhin Aleksandr, Mukhortikov Sergey, Borisov Audrey .........cc......

Conditions for minimum dynamic loading of multi-brake hoists
Khoreshok Alexey, Tyulenev Maxim, VOth STEfan ..o s

Evaluation of the technical condition of auger equipment units by vibration inspections
Mametyev Leonid, Drozdenko Yuriy, LyUDIMOV OlEQ .....cceiiiiiieiieit ettt

The diagnostics of motor-wheel gears of quarry dump trucks based on bearing wear monitoring
KUATEVALYKN AUGTEY .ottt et sttt bbbt e st e s e e be s e et e bt st e besa e s e et e e ebe st et e sbeseebeneesenseneas

Evaluation of the open pit vehicles loading influence on the reliability of motor - wheel reducers
Stenin Dmitriy, Stenina Natalia, Bakanov AIEXANUEr ...

Reducing dynamic loads of mining machinery electric drive at starting
EShchin EVGENiy, SOKOIOV IJOT ..ovciiiiiciicie ettt sttt bbb bbb st et sans

Calculation and justification parameters of strengthening technology to produce drill rig shaft gear on the
basis of mechanics of technological inheritance

Blumenstein Valeriy, FErranti AlING ..ot sttt bbb b b enesbeneanes

Computer system for electric drives fault diagnosis of mining shovels
Kashirskikh Veniamin, Gargayev Audrey, Zavyalov Valeriy, Semykina Irina ...

Research on the support technology of bolt and cable in deep high stress roadway
Weijie Song, Weiguo Qiao, Pershin Vladimir, Duohua Wu, Yanzhi Li ......cccecvieiiiiiiiiinisesece e

Section 5. Deep coal processing. Coal chemistry. Gasification. Ecology
The role of innovative technologies in solving Kuzbass coal industry geo-ecological problems
Kovalev Vladymir, Khoreshok Alexey, LitVin Ol8Q .....ccccieiieiiiece st

Regarding one estimation of the technical condition of the selective headers
Kovalev Vladymir, Khoreshok Alexey, Gerike Boris, Meshkov Anatoliy .......ccccccveiviiiiniinieneisensc e

Study of sulfur oxide reduction during combustion of coal-water slurry
Murko Vasiliy, Karpenok Viktor, Senchurova Yuliy, Tailakov Oleg, Khyamyalyainen Veniamin ........c.ccccoeu...



Cleaning the flue gases of thermal coal power plants from sulfur and nitrogen oxides
Shilyaev Mihail, Bogomolov Atexandr, Dvorovenko Igor, Sysolyatin Andrey, Kryukov Sergey,
ChemMaKIN IMAKSIM ..ttt bkt s bbb et e b b e e b b e s £ se b e b e Rt b b e b eb e b eb et e e et b s enennenas 301

Investigation of the sorption properties of ore materials for the removal of sulfur dioxide from exhaust
flue gases of power plants

Shikina Nadezhda, Teryaeva Tatyana, Ismagilov Zinfer, Khairulin S.R., Kuznetsov Vladimir, Rudina N.A. ... 306

The development of gas energy potential of coal deposits as the necessary step towards the Russian coal
industry modernization

Lazarenko Sergey, Dubov Georgiy, Shirokolobova ANastasia ........ccccocceerirreninee e 312

Catalysts for nitrogen oxides removal from flue gases
Shikina Nadezhda, Tailakov Oleg, ISMagilov ZINTEr .....ccccoiiiiiiic e 318

Justification of a method for determination of gas content in coal seams to assess degasification efficiency
Tailakov Oleg, Kormin Alexey, Zastrelov Denis, Utkaev Evgeniy, SOKOIOV SErgey .......cccooeorireceienieneiinnns 324
Research in the propping agent for the hydraulic fracturing cracks for the methane extraction from the

massive coal seams
Baev Mikhail, Khyamyalyaynen VENIAMIN ........cccoiiiiiiiiiesse sttt a st st sb s sbeneeseneas 330

Methodological bases of advanced geo-ecological problems resolving in neo-industrial clusters
Tyulenev Maxim, Lesin Yury, Vik Svetlana, Zhironkin SErgey ... e 333

Evaluation of the coking capacity indicator of coking coal concentrates based on the research of
non-volatile residue strength via determination of the coking chemical products yield

Vasileva Elena, Cherkasova Tatyana, Subbotin Sergey, Nevedrov Aleksandr, Papin Andrey,

KOIMAKOV INTKOTAY ...ttt bbbttt et e s b b et e st e be st e s e et e s s abe s ebe st esentaneas 337
Dependence of the yield of chemical coking products from coal concentrates on their nature

Vasileva Elena, Cherkasova Tatyana, Subbotin Sergey, Nevedrov Aleksandr, Papin Andrey,

KOIMAKOV NTKOIAY ..ottt s et e et bbb e b b ese et ese et et e s et e b e s etennns 342
Coal waste as raw material for production of rare and trace elements

Cherkasova Tatiana, Cherkasova Yelizaveta, Tikhomirova Anastasia, Bobrovnikova Alyona,

Papin Andrey, Nevedrov AIEKSANAT ..ottt bbbt b e sbe bt eebestene s 347
Operational reliability of corrosion protection of structures in industrialized region

Cherkasova Yelizaveta, Zolotuhina Natalia, Goryunova Irina, Bulanova Tatyana, Chenskaya Valentina .... 350

Prodicing mesitylene by dehydrotreatment of Cy-aromatics distilled from coal pyrolysis products
Petrov Ivan, TryasUNOV BOKIS ......cociiiiiiieiieiie ettt b e bbb e bt e ettt et e e e neea s e 353

Mechanochemical capture of carbon disulfide by magnesium-carbon composite
Bogu Liu, Qiangian Zhang, Pei Liu, Haipeng Chen, Hao Yu, Shixue Zhou .....c.cccccovivvivieininci e 361

Estimation of gross regional product losses due to the influence of environmental factors (in the context
of an industrial region)

Petr Kosinskiy Petr, Vladimir Merkuryev, AV. MEAVEAEV .......ccccveeieiiiiiiiiiesiieese ettt 366

Xi



Environmental safety management of a coal mining enterprise
Golofastova Natalya, Mikhailov Vladimir, Galanina Tatiana ............cccccoeiiiiininieie e

Transformation of the ecological-economic system of the coal mining region
Mikhailov Vladimir, Golofastova Natalya, Seredyuk 11ya ...

Effect of binder on chemically bonded fly ash aggregate based on Kuzbass coal combustion products
Alexander Zhikharev, Aleksey Kargin, Audrey UglaniCa .........ccoccoioiiiiininie e e

Numerical simulation of gas flow based on three-dimensional reconstruction using computed tomography
XIaNQYU Chu, GANG WANG  .uveeiieiiiieeie ettt ettt s e et b e e b et e ebe s b e s besb e b e bene e e aneeseeneebeebeabeaben

Sulfur transfer characteristics and pyrolysis simulation in the coal polygeneration process
Yaqing Zhang, Jialong Zhu, PENG LIANG ....c.coiiiiiiiieiiie bbb e e

xii



	2016-10-10_The 8th Ru-Cn Symp_с.233-238_The Power Characteristics of the Reversible Radial.._Мам-Хор-Цех-Бор
	2016-10-10_The 8th Ru-Cn Symp_с.233-238_The Power Characteristics of the Reversible Radial.._Мам-Хор-Цех-Бор
	Щбщ

	Скан_20161011 (12)

