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Sensibility Calculation and Stability Analysis on a Complicated Mine
Ventilation Network

WU Fengliang

Key Laboratory of Western Mine & Hazard Prevention, China Ministry of Education; College of Energy Science and
Engineering, Xi‘an University of Science and Technology, Xi‘an 710054, China

Abstract In order to make sensibility calculation for a complicated mine ventilation net work easier, the concept of sensibility and
stability of a ventilation network were analyzed. An analytic formula to determine the sensibility was put forward. Furthermore, Microsoft
Visual C++ software was employed to generate a sensibility calculation program. By introducing mutability coefficient of branches, the
calculation method of stability based on the sensibility was optimized. A case was adopted to analyze the attenuation rule of sensibility.
And the conclusion is that the more the ventilation constructs are, the more stable the ventilation system is, and it obviously disagrees
with the experiences. Aiming at this contradict conclusion, it is pointed out that the definitions of stability in a ventilation system are
different while based on the ventilation constructs or on the sensibility. The ventilation constructs are always resulted in the sudden
change of air resistance, however, the sensibility always aims at a little change of air resistance. It is also pointed out that ventilation
constructs play an even more important role in the ventilation stability. The research result is propitious to optimal choice of projects
during the coal mine’s ventilation design and reformation.

Keywords ventilation construct; sensibility; mine ventilation network; stability

LR P

0 3I& W KA N mﬁwm%éARﬂwt@lmAmeWMR

3 A 2R 9 00 KL (R 0 B 7, KLY 55 4
54 3 JABHLAE FE S B A T R e R N % A
KBS £k T4 56 43 KLBEL R KLU £ R 2 SR Y
e R, SCHR[ L A 8 42 24 JRL R0 30815t 90 0 S 5 T 4%
S SABEL A T 3R X L R 2 B K % 43 5
B RUEL R, % A — A AR, 175 FR I 2% th AF — 4 % i 10 ik

BAS B A 2011-04-22;15 = B 41 :2011-05-23

FRR O3 3 7 X0 30 I RAE A KU R R — A4
ﬁ%%m%ﬁiﬁ%ﬁwoW%iﬁiguﬁ$MMﬁ%ﬁ
T AE AR TR U SR A TP R I S R )
#ﬁﬁLﬁﬁﬂo¢UEW%?i@ 1 XU B T T A

30 KB T 7 S IO AT AT A AR A e KU Y R BRI
i@ T L B AR, — TR A B A R T LR (an

KEERA . HAFHFEHARARLEERARD (201112); kB B F /T A FH R XA B (11JKO777) ;8 % A8 K F 1 L4582 34 R 8 (2010DJ003)
VA A% 00 BTRs QAT FiER 5 %4e, vF1E4 :wufenglsohu@sohu.com

Bl 62



| lemik —
R SHK 2011,29(19) Bt X128 X (Articles) ﬁ\
ﬁm\mm:i REVIEW
Matlab)®™, A B TR R AT 5 —F (RS BRI P E . R

D) 2 B KR ST A0 59 7 58 IR AT A KR SRR IR
O A T A BT LA Rl AR GE AT Al b T | I A 2
T R A AR RE PR AT J7 SR AL | 7 SO R SR i
J5 AT A3 BT, O G o RE L 0 T SRR, SE B 3 A T K
Ay SR R T T R AEORE XU A E PR B S

1 REEHERZE
XA n A0 ,m
T X 15 7 R

AT R BRI G T R S A T R

f= Y eRG - 2, e;P=0 (=12, n-m+1) (1)
j=1 j=1

0= 2 big=0  (i=1,2,-,m-1) 2)
j=1

o ey o I B T 1) R B0, U 1 1, R4y 3 7 AR Il i i
B 1 R 5 W [R] 1), B -1 27 55 [0 B 2 g, B O 3R 43 32§
ARAEM P i h . P=PtPy+Py, A j 58 2 KHLURUE Py 1 AR
JE Py Jo KT Py KR 25 TE %ML 0, b, AR 16
TR 2B, q, o 32 WU b,=0 FoR T i 54y 32 j AR IE
bi=1 Fm a3 7 MR A 39 55, b=—1 FRIR j 4 R T
iR

At (1) 22X — 2 KB R (1<k <n)3R
25 (3) @), ML T k5 S RBE X BT A 5 3 K=
T D B RR A

ZZCR/ ZP'((], =—cuqt (i=1,2,*,n-m+1)
ﬁRk =
(3)
b2 =0 (i=nemA2,n-mA3,en)  (4)
j=1 &Rk
A i X,= (5%7 %, ‘q*) b= (—Clk(]/gy—cy((]/%y”‘y
m— A B ~-,0),51'J’E(3)\’E(4)T‘qﬁiéiif$7fﬁéﬂf’rﬁﬁ
AX;=b, (5)
REUEME A MITTERE N
a=2c;RQ~Pj(q;) (1<isn-m+l,1<j<n)
, . (6)
a;=b; (n-m+l<isn,1<j<n)
ﬁ%ﬁmD=(XhX2ﬁ”an)y%Em B=(b17b27“'7bn)7/ﬂ\:qu

o RABEE FE R AR 2C(5) AT AD=B, W) A XU R0 SR 42 B

D=A"B (7)
— R SR R RAROE AR RE T (7)), R AR
Jﬂl@?l‘ﬁﬁ?ﬁﬁﬁ}lﬁﬁ%iﬂi B R AR B R L (S)

2 ETRBEMRANRBESERER

FABE W T 52 AR X Al 20 2 XUBH AR Ak Y A
B, h Tz AT NAF R AR 2 SEXBH B A /M I B 25
ARAR PRI T SRR R — AT T R A A (R U R
3 A XUBH AE A B9 SO N | SRR BE ] 73 S
RS E . W, SCHR[6-8)4 TR AN T XU 2% 1 KU Ak T
HRR RS I K 1k 5

51
=5 ;12
A 73 OB BAT A R 2 A8 PR R 0 (8) &
o AEA R BB 7 b B i R 40 N AT E BRSO
I7i) 2 23 77 ORs 2 1l XU IXUREL 52 B i sl 7 5 A W), 5K (8) 3t
AERIFBA B IEX— N A ST A KBS 22 1 2 %
¢ RRK — VB, ¢, R o 320 9 KUBH 5 28 v 2 80, 50 (8)

—min (8)

a= z zﬁ}—‘ﬁmm 9)

=1 =l

XFFAT 424538 ¢ FTHCH 0.8, 2y A8t 0.5 AT Ay 45 18
B 0.3, % FH 10 XA R0 HABAGE K A8 0.1, 45 A TR r
Rt B 7 R, WV 45 &
<oy (10)
FA e WU A5 e R 2 30 i, E AR E XS A R 11
Ti R IEg— 1, 3 (9) X T 2 (8) T 5 2 % KUBH. 5 728 P i) —
5B 8

3 BRMEAY N E T REERE N2 W
31 LIS

AR T R A P4 SR FE AutoCAD TS T
RARE PR, R 421E IT Gauss 18 215K E 5
(5), 4= It Gauss—Jordan KA (7)A B RE, & 1R
JE ST R 43 SRR, T B TR 8 AR S R 1 K
P 254y 18T v 5 R SR 3 (5) TR A R 0 52 12 % oAl

F1 EHIKF 532 KR
Table 1 Resistance of branches in the sample ventilation network

7-25 3-5 26-28 25-26 1-2 1-2 2-3
3.000 0.0008 0.050 0.0500  0.1500  0.1500  0.0008

13-22 11-13 13-18 18-19 20-24  23-24  24-25
2.0011  0.0003 0.5 0.0550  5000.0 0.0023 0.0218

533 1-6 20-21 1-3 5-7
JRUBA/ (kg m™) 0.1000 0.0022  1.0000  0.0096

533 6-8 7-9 9-23 22-23
JAUBH/ (kg m™) 0.0571 0.0300 3.000 0.0918

533 9-11 3-4 18-22 6-20

AR/ (kg m™) 0.0706 0.0003 100.00 2.0000

21-27 4-26 4-21 8-11 19-20 8-19 3-6
0.1440  5.0000  3.0000 0.0347  0.0465 2.0000 0.0211
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Fig. 1 lllustration of ventilation system and network structure
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Table 2 sensitivity statistics under the condition of
different wind resistance of branch 1-2
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