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Protection of gallerieswith the use of mineral binders conveyed
pneumatically in Polish coal mines

Wojciech Klimas*

Due to the increasing depth of coal mining, thetipatarly difficult and also specific conditions tife environment that are present in
the Polish mining industry, the new technical pesht appear. The efficiency of mining industry ddpemmong others, on limiting
the influence of underground mining on rock masd aanrface, maintaining the underground excavatidngyroving the ventilation
conditions and properly implementing the fire pmi@n. In practice, for the implementation of these taagpropriate technologies are
being used, such as: constructing packwalls as aglhsulating and explosion-proof dams, sealingoaks, filling voids in rock mass and
behind the support. The article presents the curgtate of theoretical and practical knowledge ootecting galleries of longwalls with
cavings through the construction of a packwall maélenineral binders. The author describes pneumbintier conveying system with
individual components of this system. The papesgnts successive calculation steps of the pneurcatigeying system used in coal
mining. Mode of transport of mineral binders hasignificant impact on their physical and mechanigadperties. The choice of pneumatic
transport to convey mineral mining binders confidmiéself in practice in coal mines: “Julian”, “Pia8, “Marcel”, Szczygtowice”,
“Anna”, “Ryduttowy”.
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Introduction

The terms of maintaining preparatory excavationgt@msubstantial influence on technical and ecocaimi
results achieved during the process of mining deglosits, and one of the main elements of maimgidiog
headings stability during their use is the way mftecting the heading by the appropriate choiceupiport. In
Polish mining industry, the maintenance of dog Iegsl stability is ensured by the use of a yieldingtal
support.

During the exploitation, with the increase of deptfe have to deal with challenging and very difficu
geotechnical conditions which require setting ttzamies of steel arch support in increasingly smalistances
from each other. This fact significantly raises tteg headings build and maintenance costs. Unfatdly
despite the compaction of frames in relation to anether, it is not always possible to obtain sigfit stability
of these headings under high static loads, andcedlyethe dynamic ones, which make it necessarsetild
these headings in order to maintain the desireskesectional size and functionality (Prusek, 2010).

Polish coal mines protect galleries of longwallgshwiheadings with the use of such methods as setting
breakers from the side of gobs, the wooden box gygiem without filling, the wooden box crib systéitied
with stone, the wooden box crib system filled witimder, the protective packwall made of mineraldein
(Korzeniowski & Skrzypkowski, 2012; Madaj et alQ@®L; Strd, 2007; Sidorova & orej, 2014).

One of the methods and also a very advantageousicsolfor improving the stability of preparatory
headings is to protect them with protective packwaét along the sidewalls of the heading, whosk i= to
create a very strong support pillars between lotigyedos and galleries. Protective packwalls all@w fimiting
deformation effects of rock mass pressure, isajatie longwall gobs which prevents air migratiorotlgh gobs
and gas emission from gobs, reducing gas and &ingels, and allows for significant increasing & support
frames clear interval (Polevshchikov, 2013; Sakw&l&udek, 1987; Xiang-Chao et al., 2015).

Maintenance of the bottom gate and the effectiverasprotective packwall made of mineral binder
depends not only on physical and mechanical pasmeif bonded binder but also on the distance hetwe
the packwall and the longwall face. The packwadiidti be made of mineral binder with high strengaimgover
time dynamics, directly behind the wall advancestpreventing the lowering of the roof and loosgrof rock
mass superstratum (overlying strata) (Chudek et1#195a, 1995b; Madaj et al., 2001; Nietacny, 2009)
An important parameter causing a correct state mdckwall protected heading is appropriately madchelth
of protective packwall (Andrusikiewicz & Mazurkiegd, 1993; Andrusikiewicz, 1994). Protective packwal
width depends on the angle of dip, properties obrflrocks, the height of exploited seam, the explimin
system (from or to the field), the depth of occooe, the width of the heading, the compressivengtieof
the material used and the dynamics of strength galditionally, protective packwalls can be madéhwhe use
of waste, including environmentally burdensome miaite
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The most important factors affecting strength patens of a protective packwall can be divided ihiee
basic groups: mining and technical conditions pregethe area of the longwall, strength paramedénsinder
forging the protective packwall and the qualitytioé packwall itself (its uniformity, consistency loihder, type
of water).

Stability of headings

Considering the functionality of mine headings, digbility, we mean the ability to remain in complet
technological usefulness during a certain periotinaé. In geomechanics, the mechanical proceskewtplace
in the rock mass - support system, which coursmigrolled and predicted in advance are calledhtreding
stability. When the loads carried by rock mass ppsut system are lower than the allowable loads and
displacements of the heading contour are withirlithiés of prognosticated displacements, then care gay that
the condition of heading stability is fulfilled. the above conditions are not met, then, afteingetind during
the use of heading, a loss of heading stabilityesaglace, demonstrating itself by displacement exdding
contour, which leads to deformation of the support.

The loss of heading stability depends on the typdoad affecting the heading support, and during
the process, one can distinguish: slow phenomeglated to the rheological properties of rocks, efmbl
phenomena, associated with sudden excretion ofjgmeeviously accumulated in the rock mass.

These phenomena directly affect the possible Iéssine headings stability, which, in the case afwsl
phenomena proceeding in time, with the shift ofdeg contour and insufficient yield potential oketBupport,
deforms it and in extreme cases brings on its tigatruction.

The main factors influencing the stability of thealding are:

* mechanical, physical and rheological propertiesooks surrounding the heading,

« the depth of the heading location and its positigrin relation to mining headings, gobs (post-ofega
spaces) and tectonic disturbances,

e the pressure imposed on the support (static anandig),

e the slope of the rock mass layers,

e the size of crack zones in sidewalls of dog heaiett.,

e rock mass effort (the state of exploitation relic&l ongoing exploitation),

e the shape, size, and duration of the heading’s use,

e support construction (support capacity, yield ptoédn

These factors have a significant influence on thiediions of maintaining dog headings in the state
complete technological usefulness. Therefore, éhecton of protective packwalls construction degsealso on
the results of analysis and evaluation of thestofacHowever, the main factor which influences design of
the protected dog heading packwall is the typesirel of loads affecting this heading.

Theways of protecting dog headingsin terms of their stability conditions

The stability of dog headings (galleries) set iffficlit mining and exploitation conditions (fieldsf
exploitation) can be ensured by the proper coomeratf steel arch support frames with rock massodso
cooperation of the support with rock mass cannoemsured by the use of protecting galleries withakers
method (Fig. 1). It is difficult to ensure the effiwe protection of dog headings along gallerieafjwalls with
cavings by setting four-point or multipoint boxlesior box cribs filled with stone or binder (Fig, & is also
possible to set box cribs with notches, with orhwiit filling, which increases the contact of beatong their
whole length (Strg 2007). Instead of wooden box cribs, one can oserete discs or pillars supporting the roof
(Korzeniowski & Nietacny, 2010). The optimal sohutiis to protect dog headings along galleries nfiealls
with cavings by setting packwalls made of mineiiaders (Fig. 3) (Madaj et al., 2001; Wesotowski dirias,
2015).

=== A
Fig. 1. The gallery protection system of ferroa@te columns as Fig. 2. The wooden box crib gallery protectionteys
breakers.
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The protective packwall and the support of dog
heading should actively interact with rock mass,
preventing stratification, loosening and
the collapse of rock mass superstratum (overlying
strata). This is possible by the best possible matc
of support yield capacity to existing mining and
geological conditions, by properly fit packwall
dimensions and properly selected materials of
which the packwall is being made.

0]

Fig. 3. The gallery protection system with thetpative packwall made of mineral binder.

Technology of mineral binders usefor the construction of a packwall along the gallery of longwall with
caving

In practice, coal mines use two types of mineraldbrs conveying systems: pneumatic and hydraulic,
together with mixed conveying systems, and eacherh has certain advantages and disadvantagesninirey
mineral binders conveying systems affect the playssmd mechanical properties of these bindersyataig
certain components of transported mixtures andgmtivg them from binding during transport (Stryczaglal.,
2006). In the projected mineral binders conveyiygtesms, it is a generally accepted principle thiatdér mixes
are “ready made” at the site of their use (Jatal.eR010; Madaj et al., 1997; Klimas, 2013).

Polish coal mines often use pneumatic mode of cgngemineral binders from the mining level or swda
to the place of their application, although one obgeerve the increasing interest in hydromechamigaveying
(pumps) in recent years.

The advantages of pneumatic conveying includeabdify of the equipment, its simple and easy opena
high efficiency, the ability to regulate the amoohtvater added w/b (water/binder), the use ofdgpdiameters
of the conveying system pipes, the use of bindeutgof the thick - plastic consistency, the posiibiof
conveying the immediately supporting binders ofyvehort binding time. The disadvantages of pneumati
conveying are: the unevenness of the material strésed, which affects the strength inhomogeneity of
the structure, the possibility of plugs formatiornthe system in case of overly moist air or ovenlyist material,
the possibility of dusting in the case of not erfobgmidified material.

Before designing the technology of conveying minlmiigders via pneumatic system, one should disdern i
there is a possibility of using this system in &dfic mine. The lack of compressed air is defigitaot
a problem, since it is possible to use compressousderground conditions. The problem that halse®olved
by the mine is the assumption of systems solutiorigersality and the degree of mechanisation ofupratic
binders conveying technology.

The method of constructing packwalls alayaileries of longwalls with cavings involves sattih or 2 rows
of wooden racks, so-called “organ”, from the cavénde (Fig. 3). Backfill or ventilation screen ieeh stretched
on the organ to prevent penetration of mineral &irgtout to the caving. The second row of rackstmplaced
at a distance equal to the width of the packwalrrthe frames (base plate) of the steel suppian Ehe caving
side, the MM type mesh is placed on the £P suppmvtered with backfill or ventilation screen to yeat
penetration of mineral binder grout to the galléfrlien the fenced off space is carefully filled witle grout of
mineral binder, from the bottom to the top, uphe toof, to ensure precise binding of the packwith rock
mass and to prevent stratification of the roof sockhe filling of the fenced off space should beied out from
the longwall face, along with the longwall advance.

In the course of setting the packwall, it is neaeg$o keep in mind the following rules:

» the consistency of binder grout which fills the ded off space should be in accordance with the dtam
most frequently it has a thick - plastic consistenahich ensures optimum strength parameters of
the binder,

« the change of consistency can be carried out bysheof water valve built in on the outlet nozzle,

e it is necessary to observe the consistency visuatlya regular basis because its change will résult
a reduction of mineral binder strength parametads@olonged binding time,

e space should not be filled with a dry binder beeatl®e lack of water causes the stoppage of binding
process and thus causes the lack of strength dfatdened binder,

e the fenced off space should be carefully fillednirthe longwall face side, from the bottom to thp, ttm
the roof, simultaneously with the longwall advategrevent primary stratification of the roof rocks

e before setting the packwall, coal dust and smaliess should be thoroughly cleaned off the floor.
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Pneumatic conveying of binders

The technology of mineral mining binders usage ireguthe development and application of properly
selected mechanisation of the following processaiing the loose components, storage, transport and
humidification in accordance with provided formuld®or the construction of packwalls along gallerads
longwalls with cavings, the principle of composibgder by dynamic dosing of liquid (make-up wat&y)
the flowing stream of conveyed mining mineral birgdat the outlet of a pipeline in the point of thegdplication
is used. The assumption of the universality of getgd solutions of pneumatic conveying mechanisatio
systems as the main set of devices for using thgoehensive technology of packwalls constructioopgmal.
Polish coal mines frequently use the “POLKQO” systefrmineral binders pneumatic conveying. This gyste
belongs to high-pressure transport by lifting catgg

The main problem in the process of designing theenail binders application technology mechanization
systems are always so-called “points of contactlefnents included in the pneumatic conveying systeith
conventional transport previously
used in the mine, where tumbling of
loose materials (binders) and i Skrew

. . COITVEYOT
separation of particles from the ’
transporting air takes place (Fig. 4).

Depending on differences of
the demand for material during the
construction of packwalls along
galleries of longwalls with cavings
in given mine conditions, it is
necessary to make sure that the
system of storage and distribution
of loose materials is flexible
enough to be able to assure the
variable requirements for the
material at the site of its
application. Fig. 4. The exemplary “points of contact” when piag binders.

When choosing the binders
conveying technology, it is important to know thargmeters of pneumatic conveying of these bindéishw
definitely simplifies the design of mechanisatiorogesses. These parameters may be known from rearlie
experimental research conducted by “POLKO” Coopemnatand exploitation observations conducted by
operational service teams. The installation of pmatic conveying must be designed by so selecting
the parameters of binder conveying that they nesdtriological requirements by minimising the cost anergy
expenditures.

The loose material (mineral binder) is suitable pmeumatic conveying when it presents the following
properties:

e grain size (up to 50 mm, less than 0,3 of the cgimge pipeline diameter), shape, homogeneity of
the fractions,
*  moisture, excessive in the case of mineral bindessers the formation of agglomerates and “ovesgng”

of conveying pipelines, which reduces their pernilggab
« the strength of grains determines the speed lilgrains transport, which protects them from crunpl

while keeping the stability of the flow resistance,

* the hardness of conveyed material, together witfi sipeed it affects the erodibility of transpomds

(curves, pipelines),

e the density of conveyed material, its size and slamrains affect the speed of movement,
e liquidity of the material refers to materials withfriability of less than 2@um, such as binders, these
materials behave similarly to a liquid.

Pneumatic conveying equipment

The system of cyclic operation

The "POLKO” system cyclic operation chamber feeffég. 5) in pneumatic conveyors of high-pressure
pneumatic transport by lifting is a device thatsligs the conveying pipeline with loose materidiistfeeder is
a device that determines the way of inputting nialtemnd gas to the conveying pipeline and beginmtwe
a biphasic mixture of solid matter and gas.
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Fig. 5. The chamber feeder of cyclic operation (Majchr:
2013).

andcompressed air from the mine network is sup

The system of continuous operation

If mineral binders are conveyed pneumatically v
the use of one pressure chamber feeder supg
the conveying pipelinghen it is a cyclic operation syste
with the absence of feeding the pipeline with bmdigring
a feeder loading cycleThis affect the entire system
performance. A characteristic feature of cyclic rapien
systems is the existence of time periodsthe installation
startup, loading, material transportation and purging
the installation.

The use of cyclic operation system is closely esl
to the other elements of thechnologice process, in
which a constant flow of looseaterials (binders) shou
be assuredThe pressure feeder is a combination of tl
elements simultaneously cooperating with each o
themixing chamber, the nozzle assembly and a pre:
vessel, which is closed by the bell clos« from the top,

plietheD, 50 pipeline.

The choice and the use of continuous operatioresysbf pneumatic material conveying is influencgc
the efficiency and the keeping of the teological process continuity, especially when laageounts of loos

material are handledlhe superiority of continuo

us operation systerhgreumatic conveying compared

cyclic operation systemis connected primarily with the elimination of purg of the transport installatior
thereby increasing the efficiency of equipment asducing losses associated with loading and unhopdf
conveyed loose material. The following sets of pmént of the POLKO™ pneumatic conveying systenare

used:
e the vertical tandem (the soealled tandem sy
provided by the interaction of two pressure

sten- continuity of loose material pneumatic conveyis
chambers: theeto which is a chamber feeder supply

the conveying pipeline witla continuous stream of materiahd the upper one, which is a sluice ves

periodically adding material into the lower ch

amfesder

e thehorizontal tandem (Fig. 6)- a system of two chamber feeders, standing nexa¢h ether and feedir
in turns the conveying pipeline, it is use cases of thémited amount of space. The possible heigh
theroom in which the horizontal tandem isbe locatedas well as a way of loading chamber feeders
loose material determine the maximum height ancethea net capacity of chamber fers, which operate

in turns in accordance withe operation cycle

MATERIAL
CHARGE

P
P

W

Fig. 6. Chamber feeders of continuous operation (Majchr
2013).
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of a single chamber fes

Conveying pipelines

Pneumatic conveying of loosmaterials (binders) in
mining conditions is carried out by conveying pipes
which are hermetically sealed spaces within wil
the transfer of loosenaterials takes place. Consider
the specificity of transported materials trans
pipelines and espally pipeline curves should t
constructed of materials resistant to abrasive vedi
mineral - metal type. In the mininconditions, it is
necessary to pay particular attention ensuring
theairtightness of flange joints arbuilding pipelines
with curves of the biggest possible radius, assuminy
the curve with a minimum bending radius of 1
the equivalent length of approximately 30 m
the straight pipeline.
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Humidification of the material at the conveying pipeline outlet

For transporting mineral binders which are usedimaerground engineering, the pneumatic conveying
system “POLKO” uses various types of material (leirsl hydrating systems at the outlet of the pige{fig. 7).
Humidification system is always chosen in dependemt
the conveying line operation parameters, the tyfe o
transported material and the type of operationugrfiling
of cavities, setting packwalls, etc.).

Depending on mineral binder’'s water demand, compact
separated lances are used. The first ones are aedne
directly to the liquid dispenser and the secondsoaee
separated with rubber cable of a suitably seleleegth.

In the case of mineral binders conveying it is mftequired

to mix them more precisely, which can be achievgd b
separating the lance and the liquid distributiopepfrom
the dispenser by increasing the length of bindepgng
effective section. Humidification system enables kince
operator to dispense the appropriate amount of rwate
defined in the binder formula, while simultaneously
minimising dust emission.

Photo 1. Lance (Majchrzak, 2013).

The selection of pneumatic conveying equipment

When choosing the optimal solutions of mineral kirsd pneumatic conveying systems for specific
conditions and capabilities of a mine, for buildipgckwalls along galleries of longwalls with cawngt is
necessary to take into consideration the followirajters:

e the maximum use of equipment currently present imiae (silos, chamber feeders, transit stations,
pipelines, etc.) in order to minimise investmergtsp

e adjusting the mechanisation of loading to the cbmal in existing mine headings,

e the selection of pneumatic conveying parameterbdst fit the existing route configuration, ensuring
the proper flow of binder and minimising the amoohtompressed air,

* ensuring the stability of certain properties of toeveyed mineral binders,

* mineral binders range of applications,

< reliability of the equipment.

The technology of setting packwalls along galledéngwalls with cavings bases on the so-calleeirii-
dry” method, which means a displacement - transpyrlifting - of mineral binders by conveying pipeis,
while at the outlet of the pipeline, in the plackere a packwall is being set, the make-up liquidtén) is
dynamically dosed into a stream of conveyed bighaskture of solid matter and gas.

The construction of a packwall by a dynamic hieahree-phase stream (gas-liquid-binder), intosfhece
fenced off by backfill screen, gives a very goodding effect of the mineral binder itself, togethéth rapid
increments of its strength parameters. The promersistency of binder, which guarantees the optimal
parameters of binded material, is achieved by &idmisthe length of the mixing chamber section where
the conveyed mineral binder gets mixed with liquithe adjustment range of the devices should contain
the highest performance requirements specifiechéyachnology of mining the longwall.

The designing of conveying installations for builgiprotective packwalls in galleries of longwallghw
cavings should include the following steps (Korpeveki & Nietacny, 2010; Nietacny, 2009;diewicz, 1999;
Sakwa & Chudek, 1987):

e determining the mode of binder conveying to theaarea designed longwall,

e determining the need for compressed air and tleetieh of compressors if necessary,

e testing the movement of material(binder) on redeatest stand made on a technical scale,

- for the calculated width of a packwall, the heightthe exploited area and the daily advance ofvibé
during its start-up phase and later operationsfiaee that must be filled with the binder is calted,

e the daily performance of binder transport instalatwhich allows filling the fenced off space with
the binder is calculated,

< calculation of the average real hourly performance,
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» determining the location of the discharge chambesitering a way of mineral binder delivery and
unloading, and the chamber’s ability to be suppliéth compressed air,
+ calculating the equivalent length, of mineral binder for the packwall setting conveyiroute as

an adequate effective length of pneumatic convepipglines.
Ly=Lh+Ly+Ly )
where:L, - equivalent length of pipeline route [m],
Ly, - total length of horizontal pipelines (with a ntaxm tolerance of 10%) [m],
Ly - equivalent length of the vertical sections reaklted for horizontal [m],
L 4 - equivalent length of all the curves in the iflataon [m].

e conveying pipeline route selection, while minimgithe number of curves (minimum bending radius
Fmin = 1M),
* based on measurements, the feeding air pressahedked, and the minimum value of it is determiaed
p; = 0,45 MPa,
* the allowable quantity of water in the feedingiaidetermined (< 1 g/l),
« the maximum pressure of water added to the bind&ont of the dispenser is determined (< 1,0 MPa),
e calculation diagram is prepared to calculate thailable pressure difference to overcome the movémen
resistance of the conveying system two-phaseum@xigas-binder),
* the average pressure drop per unit length of thelipeAp/l is calculated
Ap

_4p 2
fp/l =7 )

Z

where:p/l — pressure drop per unit [MPa/m],
Ap — available pressure difference [MPa],
L, - equivalent length of pipeline route [m],

« when knowing the mass flow rate of gas(most frequently measured is the volumetric flove e with
the use of flanges, measuring nozzles, rotametethiesmal, turbine, ultrasonic counters, etc.) &sd
densityg, the conveying air demand, during the transport of material (binder) is cidted,

- also the gas velocity in the characteristic powitshe installationw, (at the beginning of the conveying
pipeline and in diameters changing point) is caltad,

=M 3)
© ADp,
where:w, — air velocity in the characteristic point of tinatallation [m/s],
m — gas volume flow rate [ffs],
A — section area of the pipelineqm
o — gas density in the characteristic point of tretdllation [kg /],

Py =Py TP, (4)
- Ty

Py = Py w (5)

P, =0p (6)

where:g,- dry gas density [kg /T
oy density of water vapor contained in gas [kgl/m
0'- density of saturated water vapor [kg’Jm
O\ =1,2829 kg/m - density of dry gas in standard conditiofig 273,16 Kpy= 101,325 kPa),
Pp- pressure of saturated vapor for the air tempegatuthe pipelind’,.

» the gas velocity at the point of mineral bindercarge should be placed within the specified rapige
10 — 20 m/s,

« the particle velocity valuav, is most frequently determined approximately, bkirtg the slip rate of
0,5 — 0,8 of gas velocitw. It depends on the density and diameter of pagitbgether with the material
flow rate,

+ the material flow ratdT), is calculated [kg/s]
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where:m, - mass of material in kg,
t, - transporttime in s,
e mass concentration of the mixture in the conveyiipgline i/ is calculated,

=k ®)
m
where: 4 — mixture concentration [kg/kg],
M, — material (binder) mass flow rate [kg/s],
M — gas mass flow rate [kg/s],
* the Reynolds number Re, which determines the siityilaf viscous forces, is also calculated
Re = W [d[p, (9)

7
where:w — gas phase velocity [m/s],
d — diameter of the pipeline [m],
0 — gas density [kg/fh
n — the dynamic coefficient of gas viscosity ffa

The mechanisation of manufacturing and conveying of binders

Depending on the technical and organisational ¢mmdi of a mine, the conveying of binders and the
packwall along the gallery of longwall with caviegn be set by pneumatic conveying in two variaktadaj et

al., 1997, 2002, 2002; Klimas, 2013; Majchrzak, 201

e variant | (Fig. 8) - the transport of mineral binders toittageas of application is performed with the ue o
pressure chamber feeders, located at a given (&vaha” and “Piast” coal mines). This requires, rexer,
delivering packages of mineral binders (bags or biggs) to a given level with mine carts and then
unloading binder and reloading it into the feedEhese operations are time-consuming and require
additional organisational and economic costs.

e variant Il (Fig. 9) - is a delivery of mineral binders frohetmine surface to the place of their application
by pneumatic conveying (“Julian” coal mine). Foistpurpose, the pressure chamber feeders are seeon
surface and at a given extraction level (togethigh wansit stations if necessary). The advantagthie
variant is the long distance of binder conveyinfficiency, speed and fluency of the works, as vel
eliminating the exposure of maintenance staff binaer.

Photo 2a,b. Wheeled transport of binder from th#ese in “big-bags” and its
loading into chamber containers in “Anna” and “Piéiscoal mines (Madaj et
al., 2002).

Fig. 8. The diagram of binders conveying systeamfthe
mine surface to the place of their application incal mine
conditions: 1. silo, 2. big-bags with binder, 3idtq
4. chamber feeders, 5. power supply, 6. dividepjpeline,
8. lance (Madaj et al., 2002).
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Photo 3. Dump station (Majchrzak., 2013).

Fig. 9. The diagram of binders conveying systesmfthe
mine surface to the place of their applicationginoal mine
conditions: 1 - binder storage silos, 2 - chambeeder,
3- power supply, 4 - pneumatically controlled twayw
divider, 5 - transport pipeline, 6 - dump station + lance, in
“Julian” coal mine (Majchrzak, 2013).

Recapitulation

1. Getting the mining exploitation down to a greateptths causes more and more problems with the proper
protection of dog headings.

2. The choice of support of higher performance andcdspaction does not always ensure the stability of
galleries.

3. It is essential to comprehensively secure dog Imgadivith the use of additional methods and means to
maintain the desired size and functionality of leadings cross-sections.

4. Among the different ways of securing dog headirigs, best effects are achieved by setting a packwall
made of the mineral binder.

5. The effect of making a protective packwall in algal is the reduction of rock mass reforming pressu
influence, isolation of gobs, which reduces gas fardrisks, and a significant increasing of thesort
frames clear interval.

6. The effectiveness of a protective packwall madenoferal binder depends not only on binder’s physica
and mechanical parameters, but the distance oflayzédl from the longwall’s face is also very impant.

7. The protective packwal should be made of the mingraler with a high dynamics of strength gain,rgjo
with the advance of the longwall, which prevents litwering of the roof and loosening of roof rogksich
encumber the support and the packwall.

8. Very important is the width of a packwall, whichpd@ads on the dip angle, the properties of flooksoc
the height of seam, the system of exploitation, tlepth of exploitation, the width of the heading,
the strength of binder and the dynamics of streggth.

9. Coal mines use pneumatic, hydraulic and mixed ralt@nders conveying systems.

10. Conveying systems affect the physical and mechhpicgoerties of mining mineral binders because they
activate certain components of conveyed mixturespaavent them from binding during transport.

11. In Polish coal mines, the pneumatic mode of minbiadlers conveying is preferred, although recearye
have seen increased interest in hydromechanicaegomy (pumps).

12. The advantages of pneumatic conveying are: reiiplnf equipment, its simple and easy operatioghhi
efficiency, ability to regulate the amount of addeater w/b (water/binder), the use of typical di¢ene of
pipes in the conveying systems, the use of groth thick - plastic consistency, the ability of ceying
the immediately supporting binders with very shonding time.

13. The disadvantages of pneumatic conveying are: tle¥anness of the material stream feed, which affect
the strength inhomogeneity of the build up thedtre, the possibility of plugs formation in thestgm in
case of overly moist air or overly moist materialahe possibility of dusting in the case of nobegh
moistened material.

14. The building of roadside packs along galleriesooigiwalls with cavings by means of pneumatic convgyi
system adopts the formulation of binder mixture thiea dynamic introduction of fluid (make-up watéw)
the flowing stream of conveyed binders at the dwatl¢he pipeline in the point of their application
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15. A major problem is the assumption of systems swmhstiuniversality and the mechanisation degree of
binders pneumatic conveying technology.
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