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Fig.1 Schematic diagram of the production

process of the tower-type zine refining furnace
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Fig.2 Schematic diagram of the tower type

zinc refining furnace (B* tower) (1
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Table 2 Heat balance of tower B* of tower-type zinc refining furnace
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Fig.3 Heat flow diagram of tower B* of

tower-type zinc refining furnace
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Table 3 Main energy consumption indicators of tower B* of tower-type zinc refining furnace
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Fig.4 Temperature distribution in the combustion

chamber of the tower-type zinc refining furnace
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Table 4 Piping pressure for natural gas burners in

the tower-type zinc refining furnace
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Fig.5 Temperature contours in the combustion chamber of the tower-type zinc refining furnace
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Fig.6 Flow percentage of gas outlets in the combustion chamber of the tower-type zinc refining furnace
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Table 5 Preheated air composition at the inlet of the combustion chamber of the tower-type zinc refining furnace

T Sl 0,/% CO,/% CO/(mg-m~3) NO/(mg-m~3) NO,/(mg-m~%)
IREE TS SR E I S 20.34 0.35 1.25 1.34 0
VU5 S S I A5 20. 16 0.45 2.5 13.0 4.11
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Table 6 Flue gas composition in the updraft flue of

the tower-type zinc refining furnace
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Table 7 Material distribution ratio of tower B* of tower-type zinc refining furnace

wa POk P, (I E) Py (CNABHERHL ) P, (FERIL) Py (L)
B4 1.0 0.275 (fi) 0. 496 0. 807 0.532
- Lo 0.20 ~0.35 0.25~0.30 0.95 ~0.98 0.63 ~0.75
JEORRS A BRI BUR KM SRS A BRI USRI SRR ks I, O ME RO B Bk I, B ME
- Lo 0.45 ~0.55 0. 985 ~0.995 0. 455 ~0. 565 0. 005 ~0. 015
SRR R B R JEORL e et B/ IME DR S e e WU R JERL e e UK (B
R A 7= B 4G TN ] 3 2 7 B TRT ) R 2k FETIR 841.5 W/m? , FE AW PRL5 7= fih i o3 AN AR

Bk B 208 5. 8 x 10* k)/h, BE T AR 25

MIAAET BRI 1 kg/h (9 110 B , B0 7 i FAFE



.52 T EHKRE & S 4 BIETE

REAI% 4. 41 x 10° k)/t, BP IR R AT 1529 4. 05 m* R
SR, PRI, AT [ 37 48 A RE T A IO Sk Rk A7 A
FROEAL, SCELEIR L P, () SIS, ATEAE B 7=
1) 7= i 5 JoT e I TR AT

IR A AE T B PRIRAIOCR SR 3R & BRERI A
PO L AR EE B R D B AR IR 2 AN Y
TR TR R4 A R AR ML L T 150 T RE 8% 1S RS 7
(7&Kt , NN R kG e 7 it [A]Is PT gk —
HARACTIEE A BYEE KRR =t BYEE I EE SRR}
HRE I LA LU, SEBRE ME R IR ADT B B
HAEICER T HE, BRI Y BY A BB B i k)
BETCER b7 b, BT 4 SRS B BE T R i b, TEAE Rl
g, AT 4R R A

WAk, A — ARG b T 2240, PRtk
W F BRI A A0, SEBURE HEE r) A, T 25 A A e
RS EZL A = VA (i 1p e G e EX DS N AR R = A . g
THER Y A shiEd R4, 18 S DR B R4
PEVTREREAERY B 1Y
3.3 SBUKHBREEUWF A, BRI FRGE

H AR TR 28 SR mT A e iR B 28 TR B
HI AR E T BORCS RE B . R PRIE RS B 28 S P
REEIN VR Bl g — P AR ER AR FAR A, Lz )
JEFEIA B EA, K28 R B T 4250 (2)
-

Q]=Q]'—m2°C4-(tl—t0) (2)
K, QKRR R AR B I EA R k) /hym,
JERGBE P A, ke/hy o A2 VR BE A P RE VA IR, L
650 °C 51, /EIEHEIRTE | °C ; €, 650 °C B 454 i F
B L k) (KJ-°C) LHR0. 502,

AR BT T 15K B 2% A B
2.51 x 10° kJ/h, #124 F B # # & &t A W
33.66% , EA BRI ENSCR HINA .

BEAN B AR AT HEA T AR R IR T, AR T
I SR AT e T3 1 e R ER 0. 595, T Ui
BR, TR R, 48 & T A E i A
P BEAG T M S R IAFI ORI, A 2
BERIBCHE e B2 7= 4 2 2 0 % DA 1 DA e KL,
A RS A RIRAIEI ] NO AR, 7T 3k FH sl 5 i
F B8 3 AR R R AR SR e B AL B Y 25 AR T
PIRFE  IETELRIES I S s AR AL T A B
T P 78 431 P A 2 3 0 S A S R A
R

F AT SR T 2R JEC S AR 2 R T 4 U
h 551, 8 °C A PRI A CHIEAIRE 29k 360 °C %
AR IRE AR 9.02 x 10° kJ/h, M4 T
BPIEPE B AR 12. 1% , BA R4 s A1)
23], A RIHZ IR S S i — 2B 1R

4 45ie

ASCE S IE ARG B B R AT T IR T 285
IR S0 05 B H 5 34T TR PO s Al
AR R SR o T AT SR A 1
ST T RS Wr 5 a0 A, B LR I B B Bl i
=L,

1) SRARIR SN BARHR | 56 SRR b 1 £4
BERN 52.79% AT 1 B 45 R R B, 4%
Beas NI L A AN B 5] RAR e SO T AN
A ARSI AN 5] B P i A S B
2 SAFER RIS

2) TREMGE NI 3 AT O itk
KIRTRGIL A, AR B 2k 55 A B 7 Uik,
KM ES AR @ AT T 2S5 Wik

BE W) B RS ;D) ARSI, 32
FEALSHRG PR AR R B AR T RS T A 18 2= A
PR 2 TADAR A T AR B 0 T e A g A
P R R AR IR A
[ 2753k ]
(1] M, . A esmypaEsat ], Kb hrkEdh
JiiAt, 2018 745 -803.
MEI Chi, ZHOU Ping. Handbook for nonferrous metal furnace and
kiln design [ M ].
2018 745 —803.
(2] XKE. FEREEBCR LRI ]. M P S R
('F4), 2018 166 - 167.

LIU Yongfu. The production practice of changing coal into gas in

Changsha; Central South University Press,

distillation column [ J]. Management & Technology of SME,
2018 166 —167.

(3] K6, BRI, WA AR 7% he 22 M b 22 589 REBOR 1 - AL F
FE bt [ ). A EIRETTRE,2018,34(1) :37 - 39.
ZHANG Guang, YANG Changjiang, TAN Decheng. Study and
improvement on energy saving technology of multi-hearth furnace in

zine roasting[ J]. Energy Saving of Nonferrous Metallurgy, 2018,

34(1):37 -39.
(4] PRmE. fep AT 5 M]. d0at: 6 E Tl i,
1999.

CHEN Hongfu. Thermal engineering and construction of metallur-



2022 4F 12 A4 6 1

T BB A TSI 5 RS HT

- 53 .

gical furnace[ M]. Beijing: Metallurgical Industry Press, 1999.

2003(1): 31 -34.

[5] ZHR. #aECUElEmy b st ], hEE AR WANG Liyuan. Designing and application for nature gas heating
45, 2005, 34(6): 57 —60. tower type zinc rectification furnace[ J]. Industrial Furnace, 2003
LI Xinmin. Improvement of combustion chamber of tower-type zinc (1):31-34.
re-distillater[ J ]. China Nonferrous Metallurgy, 2005,34 (6) . [10] HANKO G, LEBLEU A, SIBONY M, et al. Optimization of the
57 - 60. New-Jersey refining process|[ M ]//Lead-Zinc 2000. John Wiley
(6] s, ML, k4, &5 WiSGRM PR IR 4 T & Sons, Inc. , 2013 481 -496.
BUHDT S [T]. A SR, 2003, 55(2) ; 43 - 46. [11]  ZRZEMR. PPRMmEERR 2 SR [ D). Kb
XIE Kai, MEI Chi, ZHANG Quan, et al. Combustion chamber simu- KA, 2002.
lation and structure optimization of zinc fractionating tower in Sha- CAI Junlin. Diagnosis and optimization research in combustion
oguan smelter[ J]. Nonferrous Metals, 2003, 55(2) : 43 —46. chamber of lead column in the zinc refining [ D]. Changsha.
(7] Shmmsi, sk, Mgpl, % SETHESBIRIATT RIS Central South University , 2002.
Mhpe s AR AEIARE I RTAE[)]. Tl 2002(3) : 5 -8. (12]  AFEWL BT B R GmE 5[ D). K
E Jiagiang, ZHANG Quan, MEI Chi, et al. Study on capacity of . HE R, 2005.
heat transfer about fumes in combustion chamber of lead column in WU Huimin. The optimal research on the second flue system of
the zinc refining based on nature gas mixed into coal gas[ J]. In- zine refinery in Shaoguan smelter[ D]. Changsha: Central South
dustrial Heating, 2002(3) . 5 -8. University, 2005.
(8] ZEWLuK. BERSIRY I iva A S R T 3 Ak [ D] (13]  ak4r, SPmsi, #Epl, %6 5T ZnO 450 T SiC B i e Pt
LB ZRAER%:, 2011, BERFZEHRT ()], AOEm GRERE), 2002(1) : 39 -42.
LI Ya-bing. Numerical calculation and optimization of thermal ZHANG Quan, E Jiagiang, MEI Chi, et al. Study on and dis-
process in regenerator for zinc distillation regenerative furnace cussion about heat conduction capability of SiC tray due to ZnO
[D]. Shenyang: Northeastern University, 2011. agglomeration[ J ]. Nonferrous Metals ( Extractive Metallurgy ) ,
(9] Faroo. RAIEXBREY BT SEM )] Tk, 2002(1) : 39 -42.

Thermal diagnosis and energy saving analysis of a tower-type zinc refining furnace
ZENG Ping-sheng'* >, HUANG Zheng-zong’ , ZHENG Guan-ping”, LI Ze-fang’, CHEN Lu*,
YAN Hong-Jie’, LIU Liu’
(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Shaoguan Smelter, Shenzhen Zhongjin Lingnan Nonfemet Co. , Ltd. , Shaoguan 512024, China;
3. School of Energy Science and Engineering, Central South University, Changsha 410083, China)
Abstract; With the implementation of the “coal to gas” project in the zinc pyrometallurgical process of a smelter in
Shaoguan, problems of mismatch between high calorific value fuels and the existing combustion system occurred in
the key equipment such as zinc refining column. These problems include uneven temperature distribution in the
hearth, incomplete combustion of natural gas, low thermal efficiency of the system, etc. In this paper, based on
heat balance calculation, thermal tests, followed by diagnostic analysis and simulation, were conducted to the zinc
refining column using a variety of measuring instruments. The results show that the thermal efficiency of tower B# is
52.79% . Through the thermal diagnosis and simulating calculation, it can be seen that the temperature of the
combustion chamber, the pressure of the branch pipe of the natural gas burner and the flow rate of the gas outlets
are unevenly distributed, the phenomenon of blow-by exists between the off-gas and preheated air in the heat
exchange chamber. In addition, the energy saving and consumption reduction of the zinc refining furnace can be
achieved by optimizing the nozzle structure and arrangement of natural gas system, applying air distribution
combustion method with active air supply, optimally adjusting the process parameters such as reflux ratio,
evaporation ratio, the feeding temperature of tower B# and strengthening the waste heat gradient recovery and
utilization.
Key words: zinc pyrometallurgy; tower-type zinc refining furnace; coal to gas; thermal test; heat balance;

temperature distribution; thermal efficiency; energy saving retrofit



