TUNNEL & UNDERGROUND SPACE Vol. 25, No. 2, 2015, pp. 186-198

http://dx.doi.org/10.7474/TUS.2015.25.2.186

TUNNEL & UNDERGROUND SPACE

ISSN: 1225-1275(Print)
ISSN: 2287-1748(Online)

AE MEFLAO| SITAIAR] X|X5] 0472
#ZS, 2Ny, Yy I=s

A Study on Optimum Ventilation System in the Deep Coal Mine
Joon uk Kwon, Sun Myung Kim, Yun kwang Kim*, Yun Ho Jang

Abstract This paper aims for the ultimate goal to optimize the work place environment through assuring the optimal
required ventilation rate based on the analysis of the airflow. The working environment is deteriorated due to a
rise in temperature of a coal mine caused by increase of its depth and carriage tunnels. To improve the environment,
the ventilation evaluation on J coal mine is carried out and the effect of a length of the tunnel on the temperature
to enhance the ventilation efficiency in the subsurface is numerically analyzed. The analysis shows that J coal mine
needs 17,831 m’/min for in-flow ventilation rate but the total input air flowrate is 16,474 m3/min, 1,357 m’/min
of in-flow ventilation rate shortage. The temperatures were predicted on the two developed models of J mine, and
VnetPC that is a numerical program for the flowrate prediction. The result of the simulation notices the temperature
in the case of developing all 4 areas of -425ML as a first model is predicted 29.30 at the main gangway 9X of
C section and in the case of developing 3 areas of -425ML excepting A area as a second model, it is predicted
27.45 Celsius degrees.
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Fig. 2. VnetPC branch input data
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Table 1. Friction factor (referred to air density of 1.2kg/m’) and coefficients of friction (independent of air density)

Tunnel Situation Friction fa?or’ k
(kg/m’)
Steel arched airways
Smooth concrete all round 0.004
Bricked between arches all round 0.006
Concrete slabs or timber lagging between flanges all round 0.0075
Slabs or timber lagging between flanges to spring 0.009
Lagged behind arches 0.012
Arches poorly aligned, rough conditions 0.016
Shafis
Smooth lined, unobstructed 0.003
Brick lined, unobstructed 0.004
Concrete lined, rope guides, pipe fittings 0.0065
Brick lined, rope guides, pipe fittings 0.0075
Unlined, well trimmed surface 0.01
Unlined, major irregularities removed 0.012
Unlined, mesh bolted 0.014
Tubbing lined, no fitting 0.007-0.014
Brick lined, two side buntons 0.018
Two side buntons, each with a tie girder 0.022
Table 2. Examples of Equivalent Length

Source m Source m
Bend, acute, round 1 Contraction, gradual 1
Bend, acute, sharp 45 Contraction, abrupt 3
Bend, right, round 1 Expansion, gradual 1
Bend, right, sharp 20 Expansion, abrupt 6
Bend, obtuse, round 1 Splitting, straight branch 10
Bend, obtuse, sharp 5 Junction, deflected branch(90°) 60
Doorway 20 Junction, straight branch 20
Overcast 20 Junction, deflected branch(90°) 10
Inlet 6 Mine car or skip(20% of airway area) 30
Discharge 20 Mine car or skip(40% of airway area) 150
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Fig. 7. Flowrate Simulation Result (the case of developing 3 areas)
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Fig. 8. Heat conductivity prediction Result
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100 507 507 100 110101, 58 100
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500 25,9 5% 100 1M0107,77 100
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2000 29,30 2930 100 110124, 18 100

Fig. 9. Temperature prediction Result(Case 1)
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Fig. 11. Temperature prediction Result (Case 2)
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