


[bookmark: _Hlk172725466]Table 2 Gas transmission flow and detection time at different lengths of negative pressure section under graded compression
Corresponding to Fig.5 ( a ), ( b ).
	negative pressure tube length /km
	single-stage flow /L/min
	two-stage flow 
/L/min
	single-stage time /s
	two-stage 
time /s

	0.1
	1.23
	4.89
	2568
	1074

	0.2
	1.16
	4.51
	2859
	1196

	0.3
	1.11
	4.39
	3218
	1349

	0.4
	1.05
	4.28
	3658
	1552

	0.5
	1.02
	4.18
	4217
	1729

	0.6
	0.96
	4.05
	4826
	2056

	0.7
	0.92
	3.89
	5458
	2282

	0.8
	0.89
	3.77
	6203
	2497

	0.9
	0.86
	3.65
	6997
	2985

	1.0
	0.84
	3.55
	8014
	3452


Table 3 The change of flow rate and detection time with the length of positive pressure pipeline under different pipe diameters and pipe lengths
Corresponding to Fig.6, 7 and 8.
	driving pressure
/Mpa
	pipe diameter/mm
	positive pressure tube length/m
	flow rate
/L/min
	detection time/s
	output pressure
/Mpa

	0.2
	3×2
	500
	7.83
	209
	1.34

	
	
	1000
	7.22
	323
	1.46

	
	
	1500
	6.67
	431
	1.55

	
	
	2000
	6.19
	582
	1.69

	
	
	2500
	5.56
	774
	1.87

	
	
	3000
	5.04
	1015
	2.02

	
	
	3500
	4.73
	1207
	2.21

	
	
	4000
	4.51
	1531
	2.48

	0.2
	6×4
	500
	14.63
	138
	0.76

	
	
	1000
	13.36
	189
	0.85

	
	
	1500
	12.18
	256
	0.96

	
	
	2000
	11.12
	353
	1.04

	
	
	2500
	10.18
	487
	1.15

	
	
	3000
	9.41
	649
	1.37

	
	
	3500
	8.83
	857
	1.56

	
	
	4000
	8.42
	1106
	1.69

	0.2
	10×7
	500
	34.81
	114
	0.63

	
	
	1000
	32.73
	156
	0.67

	
	
	1500
	29.94
	234
	0.75

	
	
	2000
	27.02
	324
	0.84

	
	
	2500
	24.99
	454
	0.95

	
	
	3000
	22.31
	617
	1.07

	
	
	3500
	19.88
	813
	1.18

	
	
	4000
	16.54
	1037
	1.31















Table 4 The change of flow rate and detection time with the length of positive pressure pipeline under different driving gas pressures
Corresponding to Fig.9, 10 and 11
	driving pressure
/Mpa
	pipe diameter/mm
	positive pressure tube length/m
	flow rate
/L/min
	detection time/s
	output pressure
/Mpa

	0.2
	2×3
	500
	7.83
	209
	1.34

	
	
	1000
	7.22
	323
	1.46

	
	
	1500
	6.67
	431
	1.55

	
	
	2000
	6.19
	582
	1.69

	
	
	2500
	5.56
	774
	1.87

	
	
	3000
	5.04
	1015
	2.02

	
	
	3500
	4.73
	1207
	2.21

	
	
	4000
	4.51
	1531
	2.48

	0.4
	2×3
	500
	10.23
	162
	2.87

	
	
	1000
	9.51
	236
	2.95

	
	
	1500
	9.17
	326
	3.06

	
	
	2000
	8.81
	439
	3.14

	
	
	2500
	8.25
	683
	3.25

	
	
	3000
	7.76
	781
	3.47

	
	
	3500
	7.33
	1046
	3.66

	
	
	4000
	6.85
	1198
	3.89

	0.6
	2×3
	500
	14.75
	139
	3.56

	
	
	1000
	13.41
	191
	3.69

	
	
	1500
	12.23
	277
	3.87

	
	
	2000
	11.16
	344
	4.02

	
	
	2500
	9.75
	487
	4.17

	
	
	3000
	8.59
	642
	4.31

	
	
	3500
	8.13
	742
	4.45

	
	
	4000
	7.32
	943
	4.72






