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Table 1 ~ Statistics of measured ground temperature

at different burial depths
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Fig.2 Schematic diagram of the ventilation system in mining areas
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Table 2 Air volume distribution for

the ventilation system in mining areas

. . AV A b7 5574 SRR/
il BIHEATR 2 (mes-)) (moes!) (mdes-)

JEXHiBhRHEE 1169 3.8 44.16
JLXIRA I 38.48 7.7 297.13
XA 19.63 3.9 76.11
MK 1 EHRIE 1509 6.9 109.21

PR BEX2 SR 23.76 6.0 143.09 1671
WX 3EHNT 2463 7.0 173.54
MIXEEANEE 1477 2.4 34.96
MK EIH 50.27 4.8 240.48
XA 95.03 5.8 552.32

- 1 S W 38.48 10.5 403. 00 L

2 [ W 95.03 13.3 1.268.00

2 RAFHTE

WX NEC 2FE TR E, e il
PR AR, , A SO — 3 AR A — 0 TREH T 4467 o
AT R . T BRI 3 FiR,

TR -1 120 m DU fARRE, iR 48 Fl Ao 23S
FEAR TN WUHL A IR ST TR B TR NSO
TR A2 I SR R 47 284.50 kW, 1%
A R R TR X B R XU 1 671 m/s 2
49 227.66 kW >47 284.50 kW, f#— i TR X
T 38 XU IR BE T 2 R R R A T TR E
U IRASBET LI T BRIR K



4« IENENE

" £

£3 ATHRABERBAELS
Table 3 Summary of underground

heat-releasing sources and heat release

TFRI iz T AR AL/ KW
1 Fil 4 12 284.31

2 2RSS 18 141.69

3 GINGEN s 2 355.61

— A 4 seqh i 1362.54
5 NN 320.54
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&t 47 284.50

1 [l 23 538.32

2 2RSS 24 034.13
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TR 4 STl 1362.54
5 NN 320.54

6 FETAK 34 272.54
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Fig.3 Environmental parameters for underground

thermal simulation engineering
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Fig.4 Distribution of wet — bulb temperature underground in Phase [l

NP R G R i A B A, A
FASHET 00 JXUIE HE AR 5 ¥4 B8 A 1 e i HE A 7 2. %
Ve 7 T H A T 7 MR AL KR TV,
RN, 2 R E 1 T TR R A0 2 Rt 5[]
Wi ANz HL ] XX R, A ki it R P T 4
TS TR R G0, BRI 1 B A IR B X KU
FTHIVE R BEIAE T o] XUAS T8 Hh R

b I FEA N T R GRS e T A T ]
A2 T A Sl VA Y A b T 4 PR HE B, A XS T
Gl , T WAL VB BY T R HLAH)
RGEH B IR RGN TR, W& 8, AET
L, AR BT AN IR i v R il 05X

HRAE P25 5 AR T 3 M B A
A3k -1 070 m FEsER: -1 070 m 5 -1 170 m
Bt XU e H iy 3 RV 265 3 7 B TR E TR A R
-1 070 m FEA ML, -1 070 m H B @by 38 17
B BT S EBEE AL E WA S iR
4.2 RREEEZFEER

HRAf R PR BTt SR | T B8 v 1R A il
TRHS R by K A Sk Al 28 1 %) AR A BE 0 e &2 e R 2L
R, Hi AR A 2% IS 2L BUK 0 2 B2
TUTRERWE: OB KEEREHA 15 % WE4E
B0 QHER IR ER IR I 24. 6 CHENE| 27 °C,

YA 5 2 R IV MLALBCAE S Tl XU, 172 5 v
HIK AL T 2 2 W A ¥ e B A

AR SRR =

A e N
.{(\» J"I. o

-2 JAL

FHIE Y A T

5 HIREEREME
Fig.5 Designated locations of refrigeration devices
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Table 4  Design specifications for air-cooling device

fiik RS N E T 1 B T2 BN E
BV ESGH (R /MW b 2.339 7.536 4.055
JRUBR B/ kW 39 61 30

BT ARk T kR B AU

BB/ (kg - m ) 1.272
BHIKIREE/ C (/%) 6.10/15.39
KL C 9.29
BRI/ (kg - s 7") 60

30.6 C/31.2 °C/112.7 kPa(a)

30.3 €/31.1 C/112.6 kPa(a)

30.3 C/31.4 °C/112.7 kPa(a)

1.272 1.272
6.00/16.27 6.00/16.74
10.27 10.74
175 90

AU 2 48 m*/s@600 Pa TP 113 m®/s@400 Pa TP 55 m*/s@400 Pa TP
K& 39 kW@75 % MR 61 kW@75 % MiH% 30 kW@75 % AR
255 R/ TS/ S R 21.50 °C/21.88 C/112.7 kPa(a)  16.61 °C/16.84 C/112.6 kPa(a) 14.80 °C/15.02 °C/112.7 kPa(a)
kIzs/ (kg - s™h) 0. 662 2.074 1.095
o st/ &M 2/1
ER 8yt 1 170 m®/hr@800 kPa
HUIR 325 kWe@80 % #%
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Fig.6 Diagram of underground cooling system layout
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Research on cooling technology for ultra-deep mine shafts

Cheng Dongxu, Duan Jinchao, Li Huahua
(CINF Engineering Co., Ltd.)

Abstract: Addressing the issue of heat hazards in an ultra-deep mine, the Ventsim™ DESIGN 5.4 3D ventilation
software was utilized to simulate and calculate the mine’s underground ventilation system. By comparing the required air-
flow enthalpy difference through thermal load calculations, it was determined that in the first phase of the mine project,
increasing the airflow could reduce the working face’s meteorological environment to within the limits allowed by national
safety regulations (wet — bulb temperature not exceeding 27 °C). However, in the second phase, increasing the airflow
alone could not resolve the high-temperature issue underground. Based on thermal simulation calculations and analysis,
3 refrigeration stations were placed in specific locations according to the current conditions of the mine. The required
load for each refrigeration station was calculated, and suitable refrigeration units were selected accordingly.

Keywords: deep mine shaft; heat hazard; shaft cooling; ventilation simulation; cooling technology; thermal simula-

tion; thermal load
S
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Upgrading and application of the automated digital mine paste filling system

Shi Jiaohua', Bi Cheng™”, Wu Aixiang™’, Wang Yong™’, Yin Dongsheng', Zhao Xiongwen'
(1. Tonglushan Cu — Fe Mine, Daye Nonferrous Metals Co., Ltd.;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing;
3. Key Laboratory of High-efficient Mining and Safety of Metal Mines of Ministry of Education,
University of Science and Technology Beijing)

Abstract: An analysis was conducted on the issues present in the filling system at Tonglushan Cu — Fe Mine, includ-
ing low filling concentration, tailings deposition in the feedwell, outdated equipment and instruments, and high pipeline
resistance underground. A comprehensive and efficient automated digital mine filling system upgrade plan was proposed.
The cost estimate and economic benefit analysis for the upgrade showed an estimated cost of approximately 16. 86 million
yuan, with a direct reduction in operating and binder costs by 3. 113 7 million yuan/a, indicating significant economic
benefits. After the upgrade, an industrial trial of paste filling was conducted. The trial results demonstrated that the new
paste filling system at Tonglushan Cu — Fe Mine achieved good filling operation indicators, with a filling concentration of
66 % —69 %, a filling flow rate of 100 — 120 m’/h, and a 17.8 % reduction in unit binder consumption compared to the
previous system. This significantly reduced filling costs, improved filling efficiency, enhanced the mining environment,
ensured the quality of the fill, and lowered the risk of pipeline blockages and ruptures. The upgrade had a remarkable
effect, providing a valuable reference for similar mines.

Keywords: digital mine; paste filling; system upgrade; filling cost; economic benefit; Tonglushan Cu - Fe Mine



