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New Method for the Quantitative Determination of Air Leakages
through Goafs
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Abstract: In underground coal mining, the occupational teatid safety conditions mainly depend on the managé
of the ventilation network. A major component foetmanagement of the ventilation networks is represl by the flows
which are lost through goafs. The methods for thtemnination of flow losses through goafs are orgitative and
qualitative type. In order to determine the quatitie air leakages through goafs, INCD INSEMEX Bedini has carried
out a series of measurements and experiments Ifaces from Jiu Valley coal mines. With respecthe quantitative
methods, this paperwork presents the method tlestthe absolute carbon oxide flow.
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1. Introduction The method can be used in every underground
mining unit where carbon oxide resulted from the
For the underground exploitation of hard coals, OXidation process occurs.
complex network of mining works for opening,
preparation and exploitation is developed. Relatethis

network of mining works we have the ventilatior 3. Results and Discussion

network over which there are circulated high aimi by

using powerful fans located at the surface withie t 3.1. Absolute carbon oxide flow applied to the
main ventilation stations. undermined coal face no. 433/3/ll from Petrila

Large depressions generated by these fans geneiMining Unit.
air leakages through goafs from the level of thalco
faces. These air leakages may lead to the occerehc The analysed coal face presents concentrations
spontaneous combustion type phenomena. of carbon oxide at the level of active mining warks
In order to prevent the occurrence of succoncentrations which are not specific for the cotre
phenomena it is important for us to know the lost aworks in normal conditions but which are specific &
flows. One of the methods for determining the last special transitory time period over which the aiti®s
flows is the one that uses the absolute carboneofkidv. have been developed under the protection of rescue
apparatus. By applying this determination methoaurn
undermined coal bed method for a thick layer ofhhig

2. Experimental inclination: coal bed B.S. no. 433/3/ll from Pedril
Mining Unit, Fig.1, the following results are obmaid:
For the quantitative determination of air leakage - at the level of the floor directional gallery,domch

through goafs by using the absolute carbon oxide fl 7-8, the absolute carbon oxide flow has beenro fs
Jeo Method there have been carried out a series =143-450-10 = 64,35 L/min CO
experiments at several mining units from Jiu Valéaal - at the level of the transversal sub-layer gallery
field. The experiments consisted in in situ measumets over the floor, branch 8-9, by applying Kirchhoffisst
and subsequently in using the absolute carbon diede law in junction 8, we will have:
in order to determine the air leakages through gjoaf 3 3 3

The absolute carbon oxide flowgis calculated Crg- Qre-107+ Csg- Qg-10" = Cgo - Qo+ 107,

using the following equation: in the case in which sg= 0, then: 9= Cr.g - Q:.5/ Qg.g

] so the concentration of carbon oxide has been:
Ueo=Q-c- 13 (L/min) Coo = 450-143/205 314 ppm CO
- at he the level of the rising from the floor, bch
where: Q — circulated air flow over the mining Wwor 9-11, by applying Kirchhoff's first law in junctio, we
(m*min); C — carbon oxide concentration (ppm)have:
10° - levelling factor
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Cso: Qo 10°% + cpq - (}_9-103 = Co.11 - (29_11-103 3.2. Absolute carbon oxide flow applied to the
undermined coal bed no. 434E/3/Il from Petrila
in the case in whichyg= 0, then 611 = Ggg - X.9/Qo.11,  Mining Unit
so the concentration of carbon oxide has bee
Cg.11 = 314-205/305 211 ppm CO In case of the undermined coal bed no. 434 E/3/II
- at the level of the transversal head gallerynbha  from Petrila Mining Unit, Fig.2, we obtain the
10-11, the absolute carbon oxide flow has bee following results:
Qco 10-11= 300-200-18 = 60 L/min CO - at the level of the floor directional gallery,amch
- at the level of the transversal head gallerynbla 8-9, the absolute carbon oxide flow has been:
9-10, by applying the Continuity law, respectivelygcos.o=190-200-18 = 38 L/min CO

Kirchhoff’s first law in junction 10, we have: - at the level of the transversal sub-layer gallery
over the floor, branch 9-10, by applying Kirchheff'
Oco 8-10 + dco 9-1 Geo 10-11 first law in junction 9, we will have:

resulting that the absolute carbon oxide flow hasrb Cog- Q9-10% + Cog- Qs9-10° = Co10 - Qu10-10°
Jco 9-10— 60 - 64,35= - 4,35 L/minCO

Which means that an absolute carbon oxide floin the case in which ¢g= 0, then: 6.1 = G.9' Qs./Qq.10,
over the direction of the active mining work-goaf i so, the carbon oxide concentration has been:
lost, branch 10-9. So, in the case in whigho&= Cg.10, Cg.10 =200 - 190/ 196 200 ppm CO

there can be deduced the air flow which is losbtigh - at he the level of the rising from the floor, bch
the dam from the head gallery, towards the goaf: 10-13, by applying Kirchhoff's first law in junctin10,
we have:

Oco 9-10= Co-10 * Q-10° 10° . s s
Co-10 " Q107107 + G310+ Q107107 = Ci0.12° Quo-12-10
resulting that: Qo = - 4,35 -18/211 = - 20,6 fimin
when G.;0= 0, results that: 6.1 = G.10 © Q-10Q10-12,
so, the concentration of carbon oxide has been:c.

Level-200 @ _ 1» =200 - 190 / 316 122 ppm CO
— - at the level of the transversal head gallerynbha
- "~ [Gun = 3007 /] 12-26, the absolute carbon oxide flow has been:
'\:_,l__,f..\ Sy = 200ppm Oco 12-26— 320-160- 16 =51,2 L/min CO
- at the level of the transversal head gallerynbha
\ 11-12, by applying the Continuity law, respectively
ABBS 433/3/I1 \ 1‘ Kirchhoff's first law in junction 12, we have the
\'\ balance of the flows:
(o) M S e p
& \ R ‘i Oco 11-12F Jco 10-17 Gco 12-26
(—\4 / \k L,.,._s=4'510ppm
il \\ - ~ but: Go 11-12 = C1-12 ¢ Q.l-lZ 103 by SUbStitUting this
@ / \ 'K\\:”/’ formula in the balance of the flows formula, it ués
DY = — \ that:
'C i.__\//_ =4 “»f‘“-)
: v = 158m/min | — & 3
S,Jl=0ppm Ci1-12* (Qu2-26 - Quo-12) 107 = Gco 12-26 - Gco 10-12
— so, we will have: g1, = (51,2- 38)-16/(320 -310) =
et 1320 ppm CO
? Q‘;-;=T30m7m1ﬂ Knowing the CO concentration, we can determine
Cp=tppie the circulated air flow through the goaf:
'/Hh_x@ Qu1.12= Gco 11-12- 10/C11.1
C,, =0ppm .
) ) but o 1112= Gco 1226 - o 1012 = 13,2 L/min CO, so
@ Qu112= 13,2-1071320 =10 riYmin
- It results that 10 Mmin enters into the return air
exhaust circuit through the insulation construction
Figure 1. Coal bed B.S. no. 433/3/Il from Petrilankig Unit located on the branch 11-12.
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3.3. Absolute carbon oxide flow applied to the the following results:
undermined coal bed no. 434V/3/ll from Petrila - at the level of the transversal sub-layer gallery
Mining Unit. over the floor, branch 9-10, by applying Kirchheff'

first law in junction 10, we will have:

The undermined coal bed no. 434 V/3/ll has bee
put under general depressure in order to re-opeksi  Co.10- Q.10-10% + 310+ Q10-10° = Ci.12 - Qio-12- 10°
consequence, the circulated air flows, respectivbby
gas concentrations are not specific for the currearks in the case in which 36, = 0, the carbon oxide
in normal conditions, but they are specific formesial concentration has beeny Q= 140-142/400&5m*/min
transitory time period over which the activitiesvha Now, we can calculate the CO absolute flow over
been developed under the protection of rescue appar the branch 9-10.

In case of the undermined coal bed no. 434 V/3/
from Petrila Mining Unit, Fig.2, we obtain the Oco 9-10= 4000-5- 18 = 20 L/minCO
following results: @o 20.21= 40-20-10= 0,8 L/min CO

- at the level of the transversal sub-layer galler - at the level of the transversal head gallerynbha
over the floor, branch 21-22, by applying KirchHsff 12-26, the absolute carbon oxide flow has been:

first law in junction 21, we will have: Oco 12-26= 150-160-18 = 24 L/min CO

- at the level of the transversal head gallerynbha
Coo-21 Qo.21- 10%+ Crgor Qugp1-10°= Corpo - Qorpp-10° 11-12, by applying the Continuity law, respectively
) ) ) ~ Kirchhoff’'s first law in junction 12, we have the
in the case in which ;6,; = 0, the carbon oxide palance of the flows:
concentration has beeni;6, = 20-40/40= 20 ppm CO

- at he the level of the rising from the floor, bch Oco 11-12 + Oco 10-15= Oco 12-26
22-24, by applying Kirchhoff's first law in junctin22, s
we have: but: 8o 11-12= G112+ Qu1.12°10

Q112 = Q226 - Quo-12
Co122 Q122 10°+ Ci5.02 Qis5.22 10°= Cop0a - Q224 10° L .
by substituting, it results that:

in the case in which6,, = 0, then the carbon oxide
concentration has been,64 = 20-40/100= 8 ppm CO Crraz2- (Quz-26 - Quo-12) - 10° = Gco 1226 - Oco 10-12
- at the level of the transversal head gallerynbha
24-25, the absogjte carbon oxide flow has bee
Jco 24-25— 8-100-10 = 0,8 L/min CO — _ . _
- at the level of the closed transversal head galle %2~ (%o 1226~ Geo2012) 10 / (Quzzs - Quoa
branch 23-24, by applying the Continuity law,sg that we have:
respectively Kirchhoff's first law in junction 24we

from where it results that:

have the balance of the flows: Ci1.12= (24 - 20)-10°/(160 - 147) = 308 ppm CO
Knowing the CO concentration we can determine
Oco 23-24 1 Oco 22-24= Gco 24-25 the circulated air through the goaf:
but: o 2224 = 8:100-13 = 0,8 L/min CO, so: Or1.12= Gco 11.12- 10 Crrao

Gco 23.24= 0,8 - 0,8 M= 0 L/min
It results that over the branch 23-24, there isamo but: o 11-12= Oco 12-26 - Oco 10-12 = 4 L/MinCO, so:

flow. Qi1.12= 4-10/308 = 13 MVmin

3.4. Absolute carbon oxide flow applied to the It results that 5 fimin enter into the return air
sealed undermined coal bed no. 434E/3/Il from exhaust circuit through the insulation construction
Petrila Mining Unit located on the branch 9-10, and 138 fimin enter into

the return air exhaust circuit through the insuati
In case of the sealed undermined coal beconstruction located on the branch 11-12.
no. 434E/3/1l from Petrila Mining Unit, Fig.3 we t#in
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Figure 2. Coal bed no. 434 E/3/1l from Petrila MigiUnit
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Figure 3. Coal bed no. 434 E/3/Il from Petrila MigiUnit
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