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Optimization Algorithm of Mine Ventilation Based on SA-IPSO

Abstract

Abstract: A non-linear optimization mathematical model aiming at the minimum total power of the mine
ventilation network is established, in which SA-IPSO algorithm is applied for the optimization. The
mutation operation is introduced in the PSO algorithm, in which a new inertia weight is proposed and a
new particle selection method is constructed to control the number of particles violating the constraints,
and the ability of the PSO algorithm to find boundaries is improved. The constraint conditions of the mine
ventilation law are transformed into the penalty term of the objective function. IPSO optimizes the
objective function and uses SA to achieve the global optimum. The simulation experiment of Xintun Mine
shows that the algorithm can reduce the total energy consumption of ventilation by 95.69Kw while the air
volume can meet the demand.
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Fig. 3 Ventilation network diagram of Xintun Mine
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Tab. | Some tunnel parameters of Dongfeng well line
b as] [EREPY R KBH/(Ns2m™®) MALHT K/ (s ™) ST AT
E184 130 26 0.022 72.22 ANAT
E26 26 25 0.008 66.42 AN
E179 25 127 0.016 51.55 AT
E178 127 126 0.33 7.89 AN
E176 126 125 0.012 64.25 IRt
E175 125 124 0.017 50.22 Al
E174 124 118 0.020 46.16 AT
E173 118 119 0.051 44.86 Al
E172 119 117 0.262 14.23 Al
E170 117 109 0.208 2423 Al
E159 109 107 0.195 19.42 Al
E154 107 106 0.327 16.16 AT
E152 106 87 0.437 13.35 Al
E123 87 86 0.361 13.24 CIN3|
E122 86 85 0.563 10.96 AT
El121 85 84 0.207 16.97 CIRT|
E120 84 83 0.245 20.04 Al
E119 83 82 0.011 48.53 Al
E117 82 80 0.032 75.06 AN
El14 80 79 0.005 64.19 ANAT
E113 79 133 0.007 131.86 AT
£ 2 R BEA LR
Tab. 2 Optimization results of some tunnels in Dongfeng well line
o GA 5. PSO %.i: IPSO %.¥/: SA-IPSO i
KCE/(m?s ™) T g E/Pa WUE/(mPs ™) JE Y E/Pa K/ (ms™) [k i B /Pa WUE/(ms ™) Ji /i 15 E/Pa
E184 71.56 71.39 72.73 70.46
E26 66.05 65.26 66.73 66.42
E179 50.25 51.33 50.71 49.34
E178 8.23 7.20 6.98 7.51
E176 63.43 65.72 62.51 62.67
E175 51.24 4521 70.73 4935 4821
El174 46.35 48.24 4738 45.23
E173 45.24 45.17 39.27 2.86 47.43
E172 12.75 14.51 14.67 15.21
E170 9.35 70.57 25.36 24.11 24.73
E159 19.32 20.36 4.85 72.84 427 135.96
El154 1.00 1.00 1.00 1.00
E152 14.25 14.68 14.53 15.24
E123 12.97 13.11 12.64 13.89
E122 12.53 12.47 11.59 13.14
El121 16.53 13.94 3.67 18.15 19.68
E120 1.25 176.23 1.25 1.25 1.25 286.44
E119 4538 26.31 230.57 25.61 222.93 48.32
E117 76.87 74.58 75.51 73.79
Ell14 65.21 64.87 64.55 65.01
E113  113.86* 113.86* 113.86* 113.86*
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4 PEVESIZAT 40 X, PSSR IR 2. T
El, E113 e e MWIAE, 75 E154, E120 W&
WSS, GA fift iR X5 58241 E170 F1TE120 73503
BH, PSO fi#thi X7 %24t E175, E121 # E119 77
SCHERH, TIPSO fift il X7 %8 241 E159, E173 FI1E119
5y SCHGRH, SA-IPSO fif i X7 S/ E159 H1 E120
Iy SCIGRH . R 3 AR 4w LU GA SRR
SRR, (RS R A . PSO SEALRUR
T GA 5, (SR A%, 1PSO SLikiesit

RGN AR
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T PSO Hi%e SA-IPSO FIEMAKCREAL, WS
%1 IPSO, PSO A GA $ik, HIRSEIN TSl lat
N5 W N (EPESEN 5y YN E B WA <y 1= PR

TR ] o AN AR R0, kN 38 XUBH
Sk B A O KR BERE, A5 A e LK T R S i
SA-IPSO SETHAATFH M S Dh R AR A 1 Dy %
FEAS T 95.69 kW, Ti LR BEFEIR/D 25.3%, 1R
4 0F L S TIE S5 A0 A P DXl A 5 AR T 1) 75 X
o FARTTR I SE AL E W& 5 s

R3 HIEMACRCR HUEL

Tab. 3 Comparison of optimization results of algorithms

(ERER BMRAW P RWURE/Pa PISIURE PRSI s PRI SR 1] < 107 s
GA 333.79 2097.59 166.00 1.01 6.08
PSO 320.63 2014.89 218.00 1.85 8.48
IPSO 313.76 1971.72 231.00 2.02 8.74
AL 282.51 1775.34 340.00 3.30 9.70
400 + - GA
- PSO
~1IPSO
- RCEE

FOHOGEGEODIHOOGOGIOHG DI

0 50 100 150 200 250 300 350 400 450 500
JURIRVE
Bl 4 Dy b i 2

Fig.4 Power fitness curve

(b) BT TR INAL T 2

K5 St # K

Fig. 5 Implementation location map
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R4 R EC TR AR

Tab. 4 Comparison of real and calculated wind volume

/(m*s™)
F 18 2 FK SR AR AT A
—190 F 3 R AF AR 35.00 36.13
—420 ZE S TAE T A 12.19 11.94
—420 ZE S T AR IR 13.23 12.99
INHRARZE 38.50 39.59
14 273 TAE I [F]XA 20.17 19.68
Z AR 75.05 73.79
5 4w

550 Il R RGE A, S/ M TE XU 2% 5 1)
R, A IR ARSI, I g T
EFSHZALAG R, R SA-IPSO Ak & idxs ) it
BEAT SR AR o 1 SEIE 7R 2RI SA BEALEE H R et
% AE ), 76 PSO 15| Nigt A& 5k i AR,
SRR FREEAT OO A, Sk 1 L, JRRERS
FEHESRAF I8 A, LS BRI 40 KT % T
[ LA BT T 30 XU 2 3304705 B, £ [ 2 KWL
PR A T AT SRR ST, AT I8 XU 2% R e
fho G5 BRIV HFET SA-IPSO KM L4440 515
BTG, TE A2 S REFEREAE PR 95.69 kW,
XFECIAl 3 FREVE, RS RE O A R X e
FE, AR

LEA JRRIESE T, FER e STk 8 5 B AR P
R 5N, 28 I A J s b A X e 2 1 S
FENFERFH, R SA-IPSO % RESTIMERA RS
AT IR ) 9% r 45 38 T g DA R (I B R L s D D 24
B IR A BRI 73 KT ZE
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