CUMCM-2006 Problem D: Inspecting and Controlling of Gas and Coal Dust
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Nowadays, the safety of the coal mine has become one of the important problems demanding prompt solution. On the other hand, inspecting and controlling of the gas and the dust is the foremost sector to insure coal mine safety (details are in Attachment 1).

The coal mine gas, innocuous, achromatic and tasteless, is of flammability, of which methane is the main ingredient. It usually streams from coal rock cracks. The gas explosion needs tree conditions: the gas concentration reaches a certain degree in the atmosphere, sufficient oxygen and substances that can bring fire with suitable temperature.

Coal dust generated in the mining process is a kind of flammable dust. There are also three necessary conditions for coal dust blasting: dust itself being explosive, dust suspending in the atmosphere and its concentration increasing to some degree, existing heat source of high temperature that can trigger blast. Experiments show that the blast concentration of coal dust is 30~2000g/m3 in general, and its low limit of blast decreases when the gas concentration goes up in the atmosphere of mine shaft. Experimenting results are listed in Table 1.

National “Coal Mine Safety Regulations” presents the measures and operating rules to prevent gas from blasting and provides corresponding specialized standards too (details are in Attachment 2). The “Coal Mine Safety Regulations” requires perfect mine ventilation system and gas auto-monitor system. Such gas auto-monitor system demands that all of coal faces, tunneling faces and air return ways install gas sensors, each of which connects with the controlling center on the ground. If the gas concentration in mine shaft exceeds the standard, the controlling center will cut off the electricity automatically, then the coal mining is stopped and all workers depart from the mining scene. Details are in Chapter 2 and Chapter 3 of Attachment 2. 

Figure 1 is a sketch map depicting a mine ventilation system, including two coal faces and a tunneling face. You are asked to study following problems by combining the inspecting data in table 2 and the practical situations of coal mining:

(1) According to the classifying standard of the “Coal Mine Safety Regulations”(also see the 133rd rule in Attachment 2), determine whether the coal mine belongs to mine with low gas or mine with high gas.

(2) According to the 168th rule of “Coal Mine Safety Regulations”, and consulting the attached table1, judge how the coal mine is unsafe (that’s also the possibility of coal mine production accidents)? 

(3) In order to guarantee production safety two controllable air doors adjusting air amount of coal faces and a local ventilator with an air duct fulfilling ventilation of tunneling face are installed (See the following note). Based on the amount of detached air flow and the requirement for air flow speed in each tunnel described by the attached figure1 (See 101st rule of “Coal Mine Safety Regulations”), as well as the affection from such uncertain factors as gas and dust, determine the best amount of ventilation for the coal mine, determine how much ventilation demanded for two coal faces and how much rated air quantity of the local ventilator is. (In fact, there are possibly phenomena of air leakage). 

[Note] Note that practical experience shows that tunneling roadway should install local ventilation. Generally their rated air quantity is 150~400m3/min. In order to insure airflow in the roadways to remain normal, the roadways that local ventilators are in need at least 15% affluent air quantity (fresh air). Otherwise, circulated ventilation may appear, that is, local ventilators inhale ventilation air methane and sent it to tunneling faces.
[Explanation for some nouns]
(1) Coal face: coal wall being extracted in mine shaft (mining scene)

(2) Tunneling roadway: underground roadway cut by explosive or mechanical measures, used to prepare new mining regions and coal faces.

(3) Tunneling face: cutting scene in the end of tunneling roadway.

(4) Fresh air: air flow excluding harmful substances such as gas and coal dust.

(5) Exhausted air: air flow including harmful substances such as gas and coal dust, the concentration of which has reached some degree.

[Note] Attachments 1 and 2 are available in Chinese version only.
Table1: Relations between gas concentration and low limit concentration of dust explosion

	Gas concentration (%)
	0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4

	Low limit

Concentration
Of dust explosion (g/m3)
	30~50
	22.5~37.5
	15~25
	10.5~17.5
	6.5~12.5
	4.5~7.5
	3~5
	2.5~3.5
	1.5~2.5


Table 2: inspecting data of air velocity, gas and dust from some inspection stations
	Stations
Data 

and Shifts
	Workface A
	Workface B
	Heading Face
	Air Return Way 1
	Air Return Way 2
	Main Return
	Day Output

（t/d）

	
	Air 
Velocity
	Gas
	Dust
	Air 
Velocity
	Gas
	Dust
	Air
 Velocity
	Gas
	Dust
	Air 
Velocity
	Gas
	Dust
	Air 
Velocity
	Gas
	Dust
	Air 
Velocity
	Gas
	Dust
	

	1
	Morning
	2.4
	0.71
	8
	2.07
	0.94
	7.67
	2.22
	0.26
	7.44
	2.13
	0.76
	7.52
	2.09
	0.98
	7.23
	5.15
	0.67
	7.05
	597

	
	Middle
	2.56
	0.62
	8.4
	2.08
	0.85
	7.51
	2.29
	0.26
	7.45
	2.27
	0.66
	7.93
	2.1
	0.89
	7.27
	5.36
	0.6
	7.28
	

	
	Night
	2.24
	0.66
	7.61
	2.09
	0.82
	7.51
	2.4
	0.29
	7.62
	2.09
	0.73
	7.14
	2.11
	0.9
	7.07
	5.31
	0.63
	6.8
	

	2
	Morning
	2.27
	0.62
	7.69
	2.08
	0.85
	7.7
	2.21
	0.23
	7.31
	2.08
	0.67
	7.33
	2.11
	0.9
	7.25
	5.14
	0.6
	7.06
	602

	
	Middle
	2.41
	0.63
	7.99
	2.13
	0.92
	7.74
	2.29
	0.26
	7.47
	2.23
	0.68
	7.73
	2.16
	0.98
	7.35
	5.39
	0.64
	7.22
	

	
	Night
	2.4
	0.66
	7.87
	2.1
	0.89
	7.85
	2.29
	0.22
	7.56
	2.21
	0.71
	7.31
	2.12
	0.93
	7.41
	5.32
	0.62
	7.03
	

	3
	Morning
	2.27
	0.78
	7.75
	2.1
	0.89
	7.67
	2.29
	0.27
	7.42
	2.04
	0.83
	7.36
	2.11
	0.95
	7.32
	5.19
	0.68
	7.03
	639

	
	Middle
	2.22
	0.71
	7.71
	2.09
	0.92
	7.56
	2.31
	0.26
	7.48
	2.11
	0.76
	7.25
	2.11
	0.97
	7.26
	5.26
	0.65
	6.93
	

	
	Night
	2.29
	0.66
	7.68
	2.09
	0.94
	7.51
	2.15
	0.16
	7.18
	2.02
	0.71
	7.17
	2.12
	1.01
	7.15
	5.05
	0.63
	6.94
	

	4
	Morning
	2.31
	0.67
	7.67
	2.09
	0.96
	7.55
	2.21
	0.31
	7.28
	2.11
	0.71
	7.3
	2.12
	1
	7.2
	5.17
	0.68
	6.95
	616

	
	Middle
	2.37
	0.71
	7.89
	2.08
	0.72
	7.58
	2.11
	0.19
	7.02
	2.17
	0.76
	7.42
	2.12
	0.75
	7.09
	5.14
	0.58
	6.95
	

	
	Night
	2.4
	0.62
	7.99
	2.1
	0.87
	7.61
	2.44
	0.18
	7.71
	2.11
	0.68
	7.39
	2.12
	0.9
	7.25
	5.36
	0.58
	6.99
	

	5
	Morning
	2.34
	0.61
	7.83
	2.11
	0.84
	7.77
	2.27
	0.28
	7.46
	2.08
	0.66
	7.4
	2.14
	0.89
	7.31
	5.21
	0.61
	7
	610

	
	Middle
	2.43
	0.64
	8.1
	2.14
	0.8
	7.67
	2.36
	0.24
	7.55
	2.17
	0.69
	7.72
	2.16
	0.82
	7.28
	5.37
	0.58
	7.1
	

	
	Night
	2.27
	0.69
	7.64
	2.08
	0.99
	7.65
	2.21
	0.21
	7.34
	1.96
	0.75
	7.23
	2.11
	1.03
	7.1
	5.03
	0.65
	6.96
	

	6
	Morning
	2.29
	0.72
	7.81
	2.1
	0.97
	7.75
	2.27
	0.2
	7.48
	1.93
	0.77
	7.44
	2.12
	1.02
	7.28
	5.08
	0.66
	7.02
	588

	
	Middle
	2.39
	0.64
	7.96
	2.11
	0.98
	7.54
	2.1
	0.23
	7.24
	2.02
	0.71
	7.64
	2.13
	1.01
	7.13
	5.01
	0.68
	7.06
	

	
	Night
	2.31
	0.69
	7.73
	2.12
	1
	7.46
	2.18
	0.22
	7.17
	2
	0.75
	7.31
	2.13
	1.07
	7.1
	5.07
	0.68
	6.94
	

	7
	Morning
	2.36
	0.7
	7.81
	2.13
	0.77
	7.66
	2.21
	0.23
	7.35
	2.09
	0.74
	7.47
	2.16
	0.82
	7.41
	5.19
	0.6
	7.07
	582

	
	Middle
	2.4
	0.69
	7.95
	2.09
	0.84
	7.63
	2.29
	0.23
	7.54
	2.02
	0.74
	7.47
	2.12
	0.88
	7.24
	5.18
	0.62
	7.12
	

	
	Night
	2.52
	0.65
	8.23
	2.07
	0.94
	7.8
	2.24
	0.21
	7.55
	2.27
	0.71
	7.95
	2.07
	0.99
	7.39
	5.29
	0.64
	7.43
	

	8
	Morning
	2.49
	0.64
	8.19
	2.14
	0.78
	7.78
	2.27
	0.28
	7.45
	2.21
	0.68
	7.9
	2.16
	0.82
	7.39
	5.34
	0.59
	7.38
	605

	
	Middle
	2.21
	0.73
	7.59
	2.09
	0.8
	7.7
	2.22
	0.26
	7.21
	1.91
	0.77
	7.15
	2.1
	0.84
	7.39
	5.01
	0.62
	6.94
	

	
	Night
	2.27
	0.66
	7.67
	2.07
	0.94
	7.68
	2.22
	0.19
	7.37
	2.08
	0.71
	7.21
	2.09
	1
	7.45
	5.13
	0.63
	7.01
	

	9
	Morning
	2.39
	0.59
	7.82
	2.06
	1.01
	7.66
	2.24
	0.16
	7.2
	2.13
	0.64
	7.48
	2.08
	1.05
	7.32
	5.17
	0.61
	7.19
	585

	
	Middle
	2.37
	0.68
	8.08
	2.1
	0.91
	7.57
	2.29
	0.17
	7.47
	2.15
	0.75
	7.28
	2.12
	0.95
	7.31
	5.28
	0.63
	7.03
	

	
	Night
	2.27
	0.73
	7.65
	2.08
	0.69
	7.51
	2.29
	0.19
	7.34
	2.06
	0.77
	7.34
	2.12
	0.75
	7.24
	5.19
	0.58
	6.94
	

	10
	Morning
	2.36
	0.65
	7.95
	2.12
	0.87
	7.54
	2.27
	0.32
	7.46
	2.04
	0.73
	7.48
	2.13
	0.9
	7.15
	5.18
	0.65
	6.99
	620

	
	Middle
	2.36
	0.67
	7.85
	2.13
	0.85
	7.85
	2.23
	0.23
	7.39
	2.13
	0.72
	7.17
	2.14
	0.92
	7.33
	5.23
	0.62
	7.07
	

	
	Night
	2.36
	0.67
	7.86
	2.11
	0.84
	7.57
	2.24
	0.16
	7.51
	2.1
	0.72
	7.48
	2.14
	0.9
	7.22
	5.21
	0.6
	7.16
	

	11
	Morning
	2.29
	0.7
	7.88
	2.07
	0.84
	7.51
	2.14
	0.22
	7.26
	2.11
	0.74
	7.44
	2.09
	0.89
	7.12
	5.1
	0.62
	6.9
	616

	
	Middle
	2.31
	0.65
	7.74
	2.09
	0.81
	7.85
	2.18
	0.24
	7.24
	2.14
	0.68
	7.22
	2.11
	0.86
	7.5
	5.17
	0.61
	7
	

	
	Night
	2.37
	0.69
	8.1
	2.09
	0.83
	7.61
	2.09
	0.27
	6.99
	2.11
	0.75
	7.72
	2.11
	0.88
	7.06
	5.08
	0.64
	7.11
	

	12
	Morning
	2.37
	0.64
	7.86
	2.09
	0.88
	7.65
	2.22
	0.19
	7.21
	1.97
	0.7
	7.36
	2.11
	0.92
	7.07
	5.06
	0.6
	6.96
	608

	
	Middle
	2.36
	0.65
	7.8
	2.1
	0.81
	7.64
	2.18
	0.17
	7.33
	2.1
	0.72
	7.46
	2.12
	0.86
	7.27
	5.13
	0.58
	7.05
	

	
	Night
	2.36
	0.66
	7.81
	2.1
	0.67
	7.68
	2.18
	0.26
	7.2
	2.27
	0.7
	7.59
	2.12
	0.71
	7.18
	5.28
	0.57
	7.18
	

	13
	Morning
	2.27
	0.72
	7.8
	2.13
	0.94
	7.68
	2.14
	0.25
	7.07
	2.14
	0.77
	7.36
	2.14
	1
	7.46
	5.16
	0.68
	7.19
	612

	
	Middle
	2.37
	0.71
	7.77
	2.09
	0.89
	7.69
	2.44
	0.19
	7.74
	2.14
	0.75
	7.28
	2.11
	0.95
	7.25
	5.36
	0.62
	7.05
	

	
	Night
	2.21
	0.76
	7.59
	2.12
	0.82
	7.72
	2.21
	0.27
	7.33
	1.97
	0.83
	7.35
	2.16
	0.87
	7.26
	5.1
	0.66
	7.07
	

	14
	Morning
	2.43
	0.6
	7.96
	2.07
	0.78
	7.48
	2.14
	0.21
	7.33
	2.18
	0.64
	7.64
	2.09
	0.83
	7.15
	5.13
	0.57
	7.1
	606

	
	Middle
	2.36
	0.69
	8
	2.08
	1.11
	7.66
	2.31
	0.2
	7.73
	2.09
	0.74
	7.61
	2.09
	1.18
	7.26
	5.22
	0.69
	7.15
	

	
	Night
	2.31
	0.69
	7.75
	2.09
	0.85
	7.55
	2.22
	0.27
	7.34
	2.11
	0.73
	7.42
	2.11
	0.9
	7.25
	5.16
	0.64
	7.07
	

	15
	Morning
	2.52
	0.63
	8.08
	2.1
	0.79
	7.77
	2.29
	0.15
	7.59
	2.21
	0.68
	7.76
	2.14
	0.83
	7.39
	5.32
	0.55
	7.15
	592

	
	Middle
	2.27
	0.7
	7.75
	2.09
	0.85
	7.71
	2.22
	0.24
	7.26
	2.02
	0.75
	7.34
	2.12
	0.9
	7.38
	5.11
	0.62
	7.06
	

	
	Night
	2.46
	0.67
	8.17
	2.11
	0.76
	7.66
	2.22
	0.29
	7.16
	2.21
	0.74
	7.77
	2.12
	0.83
	7.33
	5.26
	0.62
	7.22
	

	16
	Morning
	2.34
	0.71
	7.9
	2.12
	0.8
	7.68
	2.19
	0.29
	7.16
	2.15
	0.76
	7.54
	2.14
	0.86
	7.27
	5.2
	0.64
	7
	609

	
	Middle
	2.21
	0.71
	7.56
	2.09
	0.89
	7.6
	2.15
	0.23
	7.28
	2
	0.75
	7.3
	2.12
	0.95
	7.36
	5.06
	0.65
	6.99
	

	
	Night
	2.27
	0.7
	7.64
	2.1
	0.78
	7.66
	2.18
	0.24
	6.98
	2
	0.77
	7.22
	2.13
	0.83
	7.24
	5.07
	0.61
	7.01
	

	17
	Morning
	2.31
	0.66
	7.81
	2.1
	0.98
	7.76
	2.15
	0.24
	7.2
	2.13
	0.73
	7.52
	2.12
	1.05
	7.45
	5.14
	0.68
	7.06
	605

	
	Middle
	2.37
	0.68
	8
	2.07
	1.03
	7.5
	2.11
	0.27
	7.08
	2.04
	0.73
	7.78
	2.07
	1.07
	7.06
	5
	0.7
	7.17
	

	
	Night
	2.34
	0.69
	7.94
	2.11
	0.94
	7.62
	2.37
	0.24
	7.67
	2.06
	0.73
	7.68
	2.12
	1
	7.1
	5.27
	0.65
	6.94
	

	18
	Morning
	2.43
	0.65
	8
	2.1
	0.91
	7.71
	2.36
	0.16
	7.66
	2.22
	0.69
	7.53
	2.13
	0.96
	7.37
	5.38
	0.6
	7.03
	581

	
	Middle
	2.41
	0.66
	8.05
	2.11
	0.84
	7.59
	2.14
	0.25
	7.12
	2.21
	0.7
	7.76
	2.13
	0.9
	7.33
	5.2
	0.63
	7.28
	

	
	Night
	2.36
	0.65
	7.88
	2.09
	0.93
	7.5
	2.31
	0.24
	7.38
	2.18
	0.69
	7.5
	2.11
	0.98
	7.11
	5.31
	0.62
	7.01
	

	19
	Morning
	2.39
	0.71
	7.9
	2.12
	0.93
	7.77
	2.25
	0.29
	7.21
	2.09
	0.75
	7.45
	2.14
	0.98
	7.21
	5.2
	0.68
	7.05
	616

	
	Middle
	2.31
	0.66
	7.83
	2.07
	0.74
	7.65
	2.29
	0.21
	7.49
	2.08
	0.72
	7.57
	2.09
	0.8
	7.51
	5.2
	0.57
	7.21
	

	
	Night
	2.36
	0.69
	7.95
	2.11
	0.78
	7.46
	2.27
	0.2
	7.5
	2.08
	0.73
	7.78
	2.12
	0.81
	7.25
	5.2
	0.58
	7.34
	

	20
	Morning
	2.4
	0.64
	7.88
	2.12
	0.94
	7.52
	2.23
	0.27
	7.21
	2.22
	0.69
	7.47
	2.14
	0.99
	7.16
	5.28
	0.66
	7.02
	612

	
	Middle
	2.34
	0.66
	7.85
	2.07
	0.74
	7.45
	2.34
	0.3
	7.37
	2.11
	0.72
	7.44
	2.08
	0.76
	7.13
	5.24
	0.59
	6.9
	

	
	Night
	2.27
	0.66
	7.62
	2.08
	0.86
	7.69
	2.21
	0.24
	7.16
	2.04
	0.71
	7.51
	2.08
	0.92
	7.21
	5.08
	0.62
	7.02
	

	21
	Morning
	2.36
	0.69
	7.59
	2.09
	0.84
	7.68
	2.21
	0.26
	7.35
	2.09
	0.73
	7.33
	2.12
	0.87
	7.19
	5.16
	0.62
	6.96
	601

	
	Middle
	2.34
	0.7
	7.85
	2.11
	0.96
	7.65
	2.14
	0.23
	7.03
	2.08
	0.75
	7.47
	2.11
	1
	7.16
	5.08
	0.66
	7.08
	

	
	Night
	2.31
	0.66
	7.67
	2.1
	0.91
	7.57
	2.31
	0.2
	7.53
	2.08
	0.7
	7.37
	2.12
	0.96
	7.05
	5.21
	0.62
	6.96
	

	22
	Morning
	2.24
	0.68
	7.52
	2.11
	0.92
	7.72
	2.37
	0.25
	7.63
	2
	0.74
	7.32
	2.14
	0.97
	7.38
	5.23
	0.64
	6.99
	616

	
	Middle
	2.29
	0.7
	7.84
	2.1
	0.83
	7.6
	2.36
	0.24
	7.7
	2.09
	0.76
	7.55
	2.12
	0.86
	7.22
	5.28
	0.61
	6.97
	

	
	Night
	2.37
	0.65
	7.98
	2.1
	0.94
	7.61
	2.24
	0.13
	7.48
	2.11
	0.7
	7.75
	2.13
	0.99
	7.08
	5.2
	0.61
	7.16
	

	23
	Morning
	2.56
	0.6
	8.26
	2.11
	0.93
	7.55
	2.36
	0.17
	7.55
	2.21
	0.64
	8.01
	2.11
	0.97
	7.19
	5.35
	0.59
	7.25
	588

	
	Middle
	2.27
	0.75
	7.7
	2.13
	0.97
	7.71
	2.31
	0.23
	7.58
	2.04
	0.8
	7.42
	2.16
	1.02
	7.28
	5.23
	0.68
	7.07
	

	
	Night
	2.31
	0.7
	7.9
	2.1
	0.96
	7.6
	2.29
	0.27
	7.45
	2.25
	0.75
	7.35
	2.13
	1.04
	7.26
	5.38
	0.68
	6.92
	

	24
	Morning
	2.36
	0.66
	7.87
	2.09
	0.92
	7.66
	2.15
	0.33
	7.09
	2.11
	0.7
	7.5
	2.1
	0.96
	7.27
	5.12
	0.67
	7.17
	625

	
	Middle
	2.36
	0.62
	7.96
	2.09
	0.93
	7.48
	2.1
	0.2
	7.14
	2.09
	0.68
	7.7
	2.1
	0.97
	7.07
	5.05
	0.62
	7.05
	

	
	Night
	2.45
	0.64
	8.14
	2.08
	0.83
	7.56
	2.22
	0.19
	7.29
	2.19
	0.69
	7.54
	2.09
	0.88
	6.97
	5.24
	0.58
	6.96
	

	25
	Morning
	2.39
	0.63
	7.7
	2.11
	0.84
	7.59
	2.27
	0.2
	7.2
	2.11
	0.68
	7.35
	2.14
	0.88
	7.23
	5.24
	0.57
	6.93
	598

	
	Middle
	2.27
	0.7
	7.77
	2.1
	0.94
	7.64
	2.31
	0.22
	7.44
	2
	0.72
	7.37
	2.12
	0.97
	7.22
	5.16
	0.62
	6.91
	

	
	Night
	2.52
	0.64
	8.12
	2.11
	0.99
	7.68
	2.23
	0.19
	7.3
	2.27
	0.69
	7.76
	2.15
	1.03
	7.18
	5.35
	0.65
	7.27
	

	26
	Morning
	2.34
	0.66
	8
	2.12
	0.81
	7.59
	2.35
	0.23
	7.34
	2
	0.7
	7.43
	2.16
	0.86
	7.16
	5.23
	0.6
	7.1
	618

	
	Middle
	2.36
	0.68
	7.71
	2.1
	0.87
	7.6
	2.35
	0.18
	7.68
	2.25
	0.71
	7.11
	2.1
	0.94
	7.29
	5.4
	0.61
	6.91
	

	
	Night
	2.34
	0.66
	7.73
	2.1
	0.8
	7.54
	2.34
	0.23
	7.48
	2.09
	0.72
	7.25
	2.12
	0.85
	6.95
	5.27
	0.6
	6.88
	

	27
	Morning
	2.31
	0.7
	7.99
	2.1
	0.8
	7.78
	2.22
	0.24
	7.15
	2.04
	0.75
	7.45
	2.12
	0.85
	7.31
	5.12
	0.61
	7.06
	617

	
	Middle
	2.36
	0.68
	7.9
	2.12
	0.98
	7.56
	2.25
	0.18
	7.24
	2.15
	0.74
	7.47
	2.15
	1.03
	7.21
	5.26
	0.64
	7.04
	

	
	Night
	2.31
	0.72
	7.9
	2.1
	0.85
	7.59
	2.14
	0.28
	7.22
	2.04
	0.77
	7.51
	2.11
	0.9
	7.35
	5.06
	0.66
	7.12
	

	28
	Morning
	2.41
	0.7
	7.98
	2.12
	0.89
	7.75
	2.09
	0.2
	7.13
	2.14
	0.73
	7.51
	2.14
	0.94
	7.46
	5.11
	0.63
	7.18
	605

	
	Middle
	2.25
	0.7
	7.82
	2.09
	0.91
	7.72
	2.34
	0.14
	7.61
	2
	0.76
	7.57
	2.12
	0.95
	7.26
	5.19
	0.6
	7
	

	
	Night
	2.22
	0.68
	7.58
	2.11
	0.82
	7.69
	2.22
	0.19
	7.13
	2
	0.75
	7.19
	2.14
	0.87
	7.37
	5.11
	0.61
	6.95
	

	29
	Morning
	2.4
	0.68
	8.17
	2.07
	1
	7.57
	2.14
	0.29
	7.14
	2.13
	0.73
	7.5
	2.1
	1.06
	7.23
	5.1
	0.71
	6.94
	586

	
	Middle
	2.6
	0.61
	8.42
	2.12
	0.68
	7.74
	2.17
	0.21
	7.08
	2.35
	0.65
	8.14
	2.15
	0.74
	7.25
	5.36
	0.54
	7.34
	

	
	Night
	2.34
	0.73
	7.88
	2.11
	0.76
	7.59
	2.27
	0.3
	7.26
	2
	0.78
	7.24
	2.13
	0.82
	7.06
	5.14
	0.63
	6.92
	

	30
	Morning
	2.31
	0.62
	7.91
	2.1
	0.98
	7.64
	2.23
	0.2
	7.21
	2.17
	0.68
	7.49
	2.13
	1.03
	7.23
	5.23
	0.65
	6.97
	620

	
	Middle
	2.37
	0.63
	8.05
	2.11
	0.82
	7.54
	2.24
	0.24
	7.33
	2.13
	0.68
	7.54
	2.13
	0.86
	7
	5.23
	0.6
	6.98
	

	
	Night
	2.4
	0.72
	7.9
	2.11
	0.85
	7.54
	2.11
	0.26
	7.26
	2.15
	0.78
	7.65
	2.13
	0.88
	7.18
	5.11
	0.66
	7.29
	


[remark] concentration of gas：%，that’s also the percentage of volume；unit of dust：g/m3；unit of air velocity：m/s；unit of day output：t/d.

[image: image2.bmp]


Figure 1. Sketch map of a mine ventilation system
Remark: main tunnel section is about 5 m2, and other ones are about 4 m2, air duct diameter in tunneling roadway is 400mm.
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附图: 某煤矿通风系统示意图
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