] 7 U T A2 | %OL% 2024 FE S H/ B 45 &

RAT LS EAFHERARIVRK

Ay 2R 2 A ke’
(L IMRBET W GEM) BRAT =S85 2. INEHEET L CGEM) HRA R SR LT
3 IR # A AT PR RV IF R LI 2 5 4. IR A TR TR 4 8 578 B R R T AU %)

FE RE 7 LT 36 R 5009 R aEAP B MR35 5 LR IR S T KA F A 25 L £ K kU
SFREFAE 1500 m £ £ 2000 m, ERIRITREAR P, A HIBAE R KBRS
5B EHRA KEBMLBRMELFEAEZTELIRFEREXL40 CA L, BERL5 L6942 F R,
BEELARG G SR, BXSEBRELRFT LATEMre) T2 A2 —, @d FTHHk
E BHARFFFE, BERRFT LT RGEHERFEE, T 2RINETAREKE ERERLE,
iR 2 F LGB RGR &5 B R A E R & RARSF 5@, 458 TR BRI AK K

& BB XPERGEZEET, EE LS

THEAMBRGRESRAERLAT XS &

HAREAEB A RRER RIS B RE LRI T HALAE,

K RH IR H IR A E RGBSR

HES XS TD724
SERARERD A

51 &

bt &0 e 1000 m % 1500 m LA |
MRF AR , 0 I LR 5 8 BB AL AR BE AN W 4 v, L
PLHL L& T T 28 SRR B #om B . 2491k
MR EE R E 1500 mo B, ph M v A R AONE , SR
TR R E] 40 °C ~50 C,H 20 &, 57 8 K T AE
T I AR B A P PRI . TR BT, el T XU A TR 4, 45 3R
B FHsh 100 m, IR T2 1 °C, Git B, il
HES NI S IR 1 °C, T ARS8k
FRRMGRERT % ~10 % W BB A, fa K,
[ i o AL B AR MR 1 AR R
M52 2FHAEE NI ILE A LA, AF TN
ks T0AR B V% KU GBI KRR BT IR A
SRR F o BRI B 1L FE A R BIERE XS I A G B
IR a3 TAERCR I 5 B2 4 XU 3R Tt . A3
£ HE TAERJEAE b 8 2 ORHICER R A T B
25 T B I R AACE BUR Gl XU A F8 TR
FEBE IR AAEAE ) 0] 81, I R B T KRR R & 7 1), DA
BRI I R AR B P R LR 4R =

1 RHT L@ AR

AR E AN 1LE R R GEBUR , HATRHH
L iE DT T ) I A R B 28 RO 22 LA

s E L2
MEHS 1001 - 1277(2024)08 - 0028 —05
doi:10. 11792/hj20240803

AR G X2 ZE L 3 XU A e XA SR A
AN JRAEG AT, BRI 1R

2 RAWLSERE

HEARTR TR G , AN R b G i 1A e 1L e g
A7 R AT 22 (R, DRI e il R S PR B A B H
S REEIN—E T, BRI 2 PR,

3 RAFRERER

S X R TSR v TR T X R 3, AR A0 [ P
A KUIFTE AR, 3T TSR ML B AR 3 A ML A i
XL A 5 AT R A
3.1 EREEEAR

245 [ PN A0 B A 30 XU S AR BR, 3 RURA L
AR BT 35 FEH AR R N 3 R,
3.2 ANI#HIAKERA

[ AN B8 2T, 2GR LA Hed K R
G5 A AR 25000 R A e e LA T e A
i, 7] % SR B TS R AR . BUA B T
BRI HAR B KB 2 TEHR ™ NI vk Zs I
AR 25 SRR H AR WA AR AR
B R A R RO Bl ) A R
Fe ARRD I A 4 A R B R R
AR P I s PR AR Y R HEMS [

Wik F41:2024 - 04 015 {6 1] H $:2024 - 05 -28
HEIH  INARE B AR H (ZR2019QEE016 )

YEZ R R PEIL(1991—) | 53, TREIG , NG R0™ T2 AR W58 T4 ; E-mail : zhaohongkai@ sd-gold. com
*AEER A J1(1987—) 3, TR, S IRHIT R 30 (97 4% 45 R0 b 5 1 B AR F5T T4 ; E-mail : chengli@ sd-gold. com



2024 EEBH/EAS B RN

F 1 R L& XU IR E 2 =

Table 1  Issues faced by deep mine ventilation
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Table 2 Hazards of high-temperature environments in deep mines
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Table 3 Specific methods and main technical measures recommended for ventilation and cooling techniques
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Status quo of high-temperature heat hazard control and prevention technology in deep mines

Zhao Hongkai', Qu Xingjun®, Cheng Li**, Shi Yanchao®
(1. Sanshandao Gold Mine, Shandong Gold Mining ( Laizhou) Co., Lid.;
2. Jiaojia Gold Mine, Shandong Gold Mining ( Laizhou) Co., Lid.;
3. Deep Mining Laboratory of Shandong Gold Group Co., Lid.;
4. Shandong Key Laboratory of Deep-sea and Deep-earth Metallic Mineral Intelligent Mining)

Abstract: With the continuous extension of mining development systems, the mining depth of some mines domes-
tically and abroad has reached below 1 000 m, and in a couple of years, some mines will exceed depths of 1 500 m or
even 2 000 m. In the process of deep mining, due to the effects of geothermal gradient, heat release from large amounts
of mechanical equipment and surrounding rock, and long-distance single-heading excavation operations, the operation
environment temperature can reach above 40 °C. This severely restricts mining efficiency and jeopardizes the physical
and mental health of workers. Therefore, high-temperature heat hazards are one of the main technical challenges that
need to be addressed in deep mines. Through data collection and technical survey, it is summarized that deep mines at
home and abroad face ventilation problems mainly in terms of poor air environment, insufficient total air volume, dis-
ordered ventilation networks, poor management of ventilation equipment and structures, and high costs. The main hazards
caused by high-temperature environments to humans, equipment, surrounding rock, and support are identified. Based
on this, conventional ventilation cooling and refrigeration cooling methods and proposals for key technical measures are
summarized. The research findings provide technical references for controlling high-temperature heat hazards in deep
mines.

Keywords: deep mining; high-temperature heat hazard; deep mine ventilation; refrigeration and cooling; heat hazard

control



