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ABSTRACT: For underground extraction of coal are running a complex network mining vertical, horizontal and
inclined role extraction, transportation and evacuation the surface. Associated system of mining works have the air
network to ensure the oxygen necessary for workers, diluting explosive gases and/or toxic substances and
preparations to evacuate heat and humidity in the underground. For air circulating on the active underground
works, from the points of entry of fresh air to the point of exit of the tainted air, are using powerful fans located at
the main stations of fans.The operation of the fan depends on the parameters of specific network aerodynamic, the
ventilation of buildings and structure of main air stations. Knowledge of the exact parameters of the specific local
networks aerodynamic leads to the optimizations of air flow distribution at the level of each branch concerned to

ensure the health and safety conditions in the underground.
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1.GENERAL REMARKS

For air circulation route active
underground workings, from the points of entry of
fresh air to the point of exit of foul air, use fans
placed on the surface in the main ventilation stations.
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At the main station there is complex
ventilation based mining ventilation shafts or
ventilation rising. The figure is rendered complex
work related to the expansion of the main stations
connected to a vertical shaft, and includes the
following elements:

- The vertical shaft of the expansion valve
which has two segments:

159

« the portion of the ventilation shaft
to the intersection with ventilation channel;

« ventilation shaft portion of the
intersection with ventilation channel to bridge surface
with sealing;

- Ventilation channel
segments:

which has two

e ventilation channel portion of the
intersection with ventilation shaft to the intersection
with gallery locks;

e ventilation channel portion of the
intersection with gallery locks up at the point of
bifurcation of fan channels;

- Gallery lock access channel ventilation;

- Access of raises the ventilation channel
provided with the sealing cap;

- Fan channel No 1 provided with hatch
closure is normally open position during fan
operation located thereon;

- Fan channel No 2 provided with hatch
closure is normally closed position whilst the fan
placed on it is stopped,;

- Speaker with combs for the fan no 1;

- Speaker with combs for the fan no 2;

- Sealing bridge obscures the speaker with
combs that foul air is circulated.



2. PARAMETERS SPECIFIC AERODYNAMIC
MAIN STATION VENTILATION

Aerodynamic parameters related complex
mining are:
- Pressure loss H (Pa);
- The flow rate of air Q (m3/ min);
- Air resistance R (NS2 / m8).

To determine the aerodynamic parameters
specific ventilation main station is called as direct
measurements or by calculation alignment mining.

For it is considered a complex workings
associated main station ventilation fig. 2, where we
have the following ramifications:

- 1-3, shorting the surface
characterized by Qsc, Rsc, Hsc;

- 2-3, mine related branch
characterized by Qm, Rm, Hm;
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The  aerodynamic  resistances  are
determined by calculation as follows:

In mode 3 have two resistors connected in
parallel, namely, R2-3 or R1-2.

In this equivalent resistance R3 will be:

- 6-3 channel ventilation characterized by
Qc, Re, Hc;

- 5-6 airlock ventilation access channel
characterized Qgus, Rsas, Hsas;

- 4-6, fan route no. 2 characterized by Qyx,
Rv2, Hva;

- 6-7 fan route no. 1 characterized by Qy,
RVla HVl-

Airflows QSC, Qm, Qc, Qsas, QV2, QV1, is
determined by direct measurements ramifications
anemometric 2-3, 3-6, 5-6,4-6, ie 1-3 and 6-7 indirect
ramifications as follows:

Q1-3=0Q3-6 - Q2-3 (M3/min);
Q6-7 = Q3-6 + Q5-6 +Q4-6 (M3/min).

Pressure drop Hm, Hsc, Hc, Hsas, HV2,
HV1, is determined by depresiometric measuring all
branches 1-3, 2-3, 3-6, 5-6, 4-6, 6-7.
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The equivalent resistance Rg is in turn
connected in series with the channel resistance R3-6
ventilation.

The equivalent resistance of the two
resistors is connected in series R1-6:

Ri.6 = Re3 + Ra.¢ (Ns*/m®)

- Ry_g#*Ra g
R1—6 - — — = + R3-6
{-.," Ra_z+,/ Ri—z)

Ri6
. =D 2
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{~.,." Rz—3+~.,."R1—3}2

(Ns?/m®)

In node 6 have also three resistors
connected in parallel, namely Rs.,
R4 respectively Ry.

In this respect Re6 equivalent resistance
will be:
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The equivalent resistance R, network is:
Ri = Res =R

R =
Rs_g*Ryg*Ry¢g

. . . . . . z
{".,-'IR:I-—G* VRi-g+Rs—g* Ry + R *yRyg )
= R6-7 (N52/m8)
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Thus the 6-7 branch, which is located
active fan, identify aerodynamic parameters in the
main station ventilation, Qs, Hs R, as follows:

- Air flow at the main station ventilation

Qs= Qs (M*/min)

- Depression exerted by the fan at the main
station ventilation

Hs = He7 (Pa)
- Resistance to the main station ventilation

Rs=R/=Rg7
Rs—g*Ry—g*Ri—g

=i : : : ; : Z
{".,.'IRd-—ﬁ* yRi-g+yRs—g*\|Ry—g + [R5 *\/Ry—g )
(Ns?/m®)

3.ANALYSIS OF THE SYSTEM NO SURFACE
SHORTING

When the fan from the main station is
mounted directly on the shaft ventilation or
ventilation of raises, there is shorting to the area that
is:

R1_3:0
Then
R.3=Ry3 (Ns/m®)
and

Ris=Res+ Rag =Rys + Ry (Ns/m®)

So air resistance Rr network is modified
accordingly as follows:

Res =

Rs—g# Ry g #(Ry_g+Ry)

(‘\-’IRJ—G" V(Ry g+ Ry_g) + [R5 *y/(Rz g+ Ry_g) + /R5_¢» [Ra—s )

=R,= Rg7 (NSZ/m8)

4. ANALYSIS OF VARIATION OF
VENTILATION PARAMETERS

The cases analyzed that main station
specific aerodynamic parameters vary depending on
the configuration ventilation structure mining
complex in its composition as follows:

- Change air flow circulated;
- Change depressions;
- Variation of aerodynamic resistance.



5.ANALYSIS OF THE SYSTEM NO SURFACE
SHORTING, SAS ACCESS CHANNEL
VENTILATION FAN THAT CHANNEL V2

When the fan from the main station is
mounted directly on the shaft ventilation or
ventilation rising, there is shorting the surface.
If the main station ventilation is provided with a gate
valve type when there is no access cover ventilation
channel.

If the main station ventilation presents a sled
type or equivalent, which allows either change or
motor unit fan motor in a short time, then there is no
fan channel V2.

Then

R1_3 =0
R5_5 =0
R4_5 =0
R.3=Res

and
Ris=Res+ Rag =Rys + Ry (Ns/m®)

So air resistance Rr network is modified accordingly
as follows:

Ri= Ry_¢
Rr: R2_3 + R3-6: Re(;: R6-7 (N52/m8)

6.CONCLUSIONS:

At the main station ventilation are complex
mining ventilation shafts either grafted or on
ventilation rising including: ventilation shaft;
ventilation duct; of raises ventilation channel access;
fan duct No 1; fan duct No 2; speaker with combs.

Mine workings associated main station, a
number of  strategically placed ventilation
construction to ensure network functionality.

The analysis presented mining specific
aerodynamic parameters of the main station
ventilation by using flow balance, depressions
resistances revealed that, compared with other
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variants, where the main ventilation station is
equipped with two fans located on two separate
channels, a ventilation channel provided with a lid
and connected to a ventilation shaft vertical to the
surface of the short circuit, then:

- Entrained in the air flow of the fan is
greater than the maximum flow rate of air circulated
to the level of the mine;

- Depression exerted on the fan is
minimal and greater than the depression exerted at
mine;

- A network of ventilation air resistance
is minimal and much less than the equivalent
resistance of the mine.
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