$539 % 2 W
2025 4F 4 A

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No.2
Apr. 2025

SRR AR R, X IR, 07 el K Ve BRI LR AR TE A OB ITORVRF X LU IFSE [ 0] A (04 ,2025,39(2) :50 - 55,61.
ZHOU Kang,LIN Dongmei, LIU Changle. Numerical comparison study of water-cooled flue and insulated flue deposition in
submerged arc furnace[ J ]. Nonferrous Metallurgical Equipment,2025,39(2) ;50 —55,61.

AR KIS BRI B MR e

PRy L L AR 4 M X B B 3T

AR, A, KR

(serib Tk S 3 A TRFKE, 7 % 110142)

[ T @ BUERL BF5E T BBIG M i AP el i A o OBORE OB s I Grant Hil Tabakoff $2
HH AR ORI S SRR R e SR i REASE Y 3 7 ORE U AR s FI ] RNG & — e i DR AU, T A0 I 3 s R 5 17KV 28
AR T 01 2 AR O T ARRR A LR R = S0 A OB CRR RS2, RIFE R B, K v R0 1 g 3 ARl 0 B e A1
TR TE , SR 7K v YA T8 RE AT R0/ M A A 17 AR I AR =0 3 4 1 n, BORE 1 B SRR A, O ELAR <

MR EETE N T m/s

[ SRSRIA ] KV BUMKIE ; PIATILSN; ORCDURY s B, o7 3 Bak

[HE452ES] TF815 [ XERFREE] A
DOI:10. 19611/j. cnki. cnl11-2919/tg. 2025. 02. 006

0 35

(1] %% 2% — 7 #4471 ( Rotary Kiln-Electric Furnace,
RKEF ) PR H HAT B g 9 A 77 03 Rt T3 vy AL
SR AR BT 2 N TR R
Hitt {H RKEF 1.2 — BLAEFE &5 REFE | 25 Hk i 55 )
R A TR T, P 78 52 5 1 MR B Bk o &
FRT) I, /D REFE AN = R 2 28 O Bk 1
lkrya vk, b 7 HE R RKEF T2 AH
R, M VAT [ WS A DA T 2 2 i AR 5 A3
A IS A B TR A S 0 B ALRERE . TR 44
B AR = A R i e IR AR <, e 2 e 2 R i
ZH VB, AR PN S B R A ORL R
S EAEME N TSN, 25 0 1 BE - A EE 5 hlf A
S EICBURLYT R KR Py B T 0 o ol AR B TR X
HRE 338 FAC s R P T, L 2 2 44 T J0H Tl ] i AT
R AR U 128 R

B X BORLITC AR B TR A SE, R4 A b S0 1
PN ORHURE B g i X ST b s o A —
ZA NG 2 B 0 5 A0 7R AL 45 T P AR
2 PR A T3 LA e ORI 5 B T A A3 RS B B i 25
FREE AR, eAh, UKL 0 AR ALK 23 52 UKL I W) 1

[WFE BHA] 2024 - 11 -07

[3ZEHS] 1003 —8884(2025)02 —0050 - 06

SR (CQNSURL AR A RN G B ) RSO A flE 1887 TR (40
T RS RN AR ) RS2 e, H AT, AN
a0 N TR S e T B A AR R ST R A DT
BT R, Wood 255 HEH T JC i 4 VLU A 2 24
BN AR I TR TURUT Ry, EA 12
Guha* 3L F ok Siriz | U A4 B A e FEBR B
R RS T U s ML B2 R BEALAAS B
H 7 PR N GE— A R BF- T B A B R Pk
TR FPIEAT K, Guan ZEP H#r T — LS
BUABIRY WESY T 45 Y5 XT3 R (5 48 % I B A ) 52
M), A RGA R G T AR 8h Wokiis ORI |
RS T RS 3G 2 BR AT 0, IR A b 1 e R A A
SEYRIE AR, AN, 7R URE s 1 R P S A R Y
AR A DUV R BR AT O, AL TR
TR 12 (CFD) #5717 ORI AVBUE AR AL | St s
S RE T 22 [A] ARG RS2 RN 25 PR AT M R T T R
Fang %57 4R T —Flopr O BB 4007 T 0k 5
RE T A RIETEE 22 081 BN T RS R T ORERS R
P4, Babak 25 FFH JKR RSB BF5E T A )
AUR 2R TEREL A B2 0 25 B 32 B 52 ), B 2 1 I SR 55 )
TR SR LB AT . Xu %57 5EF JKR #
VRV SR B A T o U B T AR Ly BTk T

[E—1EE] FRE(1999—) 5 ZBOSZN WA, FEOIE 5 5 #ur i viR

50



SRR . B KV SRR IR B AR G P UKL LA AR X LIS

Saffman 7 | 5 7 DL K AR B 3 6 FIURE DT AR A B2 ), I
454 UDF FREFE ST T BB TR R 2 450
SR FH B EUURL A B A (B A HUAIE 5 T R AE 1 R4S b
UTRRRE  FEIF 9T 1 I T AU A% X R I AR 2R
FSENR , Han 250" 32 F 758 5 I 0 RS TR LA R 88
ARSI X SR R A Je A rh A IO R R M 2R A T
THUEAURIGT | A IR0 It SRR A, Uk AR %
N

HY X R B AT T 45/, IR ABIFSE 0
TR IR CRAIE A SR 3 LE H T Y G
U, AR SCXH $AA I T N A AORE DT R R M AT T
BAEWFIE ([ RNG k —& Ji FA AL -5 5 g4
HATE R A ERT TR, SR T B B A 7R
(DPM) 3454 Grant F1 Tabakoff ik [z HAR B 5%
SR P AR RS2 3 A T SRy, X6 3 82 A DA R S AR
THAE B, & A R3S JKR ( Johnson-Kendall-Ro-
berts ) BEE A5 A IR A R R | #7170k T AR
(R U], 5T AN [v) 8 R 3 5 081 = 9 0 A T AR
(RIFEI

1 YpIEiEsy

B 5 2 5050 R AR SO ) O T L AR A
KB THE SR ER, BT ADBRAERN
1700 mm , A B B AR 1000 mm, = R AHA
PEH7 AL FURE DR T8 JES B A A 1 BEHE AR, BRI
ZRIBe AR B AR B AR | — i B H S B, e
Wk P B R, P IBAK B 5300 mm, 1T B¢
K EEH 3700 mm, M EK A 10 000 mm, H &K
1 500 mm , 1B EE 8 000 mm , LA K TEBEFIHS F1 B
(3¢ o =80°, PRIBAVINTE & i 722 K IR Z i
IR 3 B4k, K JEZIEE R 0.012 m, 7K
Y RUHIE 2 KR 2 SEZ AR 3 R4, 7K
RIZERE R 0.04 m, 52)ZEFE N 0.02 m, /K BLIH
HEAMUA 10 FRZKEE, HoK IR S5 T5 mAE R

2 HEFiEE

2.1 EBEEhAE

EN I I W s EF b AR NI A S Y R b/
A R HIK R AT RAE AR, TR < 3h
F14) Aot R A A A0 o P T R | Bl i R A
REE TR,

BELMETT R A1) .

=
HE— T T
KRR —
R Y
S
s QID
¥
B1 FEHFEEHTRE

Fig.1 Structure of insulated flue pipe

KRG )E —
U

TR —

B2 KRBEREEMTE

Fig.2 Structure of water-cooled flue pipe
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Fig.3 Temperature distribution cloud map of

insulated flue
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Fig.4 Temperature distribution cloud map of

water-cooled flue
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Fig.5 Contours of deposition rate in insulated flue
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Fig.6 Contours of deposition rate in water-cooled flue
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Fig.7 The effect of different flue gas flow velocity on

the total deposition rate of insulated flue
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Fig.8 The effect of different flue gas flow velocity on

the total deposition rate of water-cooled flue
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Numerical comparison study of water-cooled flue and insulated flue

deposition in submerged arc furnace

ZHOU Kang, LIN Dongmei, LIU Changle
(School of Mechanical and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: The flue gas particle deposition characteristics in the flue gas recovery process of submerged

arc furnace flue in ferronickel smelting was investigated by numerical simulation method. The particle

deposition was modeled using Grant and Tabakoff particle bounce model and critical velocity model. The
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Application of ore block identification system in ore chute loading

GUO Shuai
( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; This paper aiming at the working conditions of large ore blocks and easy jamming in the

automatic loading process of unmanned rail transportation, constructs an ore block size recognition system

based on the application design of machine vision library OpenCV and YOLO training model. The system

can realize the functions of ore block size calculation, ore block size quantity and time distribution

statistics, real-time alarm and query of super large blocks, etc. , realize the detection and management of

ore block size in the chute, ensure the safety of ore discharge equipment under the working conditions of

unmanned rail transportation, and reduce the labor intensity of manual monitoring, providing reference for

the implementation of unmanned mine system and digital transformation.

Keywords: ore size identification; image recognition ; underground rail transportation ; mine intelligence ;

ore; metal mine; detection
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gas flow field was simulated using the RNG % —¢& turbulence model. The particle deposition characteristics

of water-cooled flue and insulated flue were investigated, as well as the effect of flue gas flow velocity on

the particle deposition in the flue. It was found that the deposition rate of the water-cooled flue was

significantly lower than that of the insulated flue, and the use of the water-cooled flue could effectively

reduce the particle deposition in the flue; with the increase of the flue gas flow velocity, the particle

deposition rate was reduced and the optimal flow velocity of the flue gas was 7 m/s.

Keywords: water-cooled flue; two-phase flow; particle deposition; numerical simulation; submerged arc

furnace; ferronickel
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