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Abstract

In order to control the bed temperature and ensure the smooth process of the zinc concentrate
fluidizing roaster, a water-cooled pipe (WCP) is often used to remove a part of the heat from the
oxidation reaction of the zinc concentrate. Therefore, it is the key to set the appropriate area of
the WCP for the structural design and optimal operating of the boiling roaster. The area of the WCP
mainly depends on its comprehensive heat transfer coefficient (CHTC) and the production capaci-
ty of the roaster. However, the CHTC has many influencing factors and is of a wide range, which
makes it difficult to determine the required area of the WCP. So, people often take a long time to
test the running of the roaster. The outer wall temperature was assumed in the present calculating
method of the CHTC of the WCP. To improve the accuracy of the CHTC, this paper proposes a me-
thod for calculating the outer wall temperature of the WCP, based on the steady-state heat transfer
process and mechanism of the WCP. Moreover, the CHTC of the WCP in the case of different particle
size and porosity were calculated. The results show that the particle size and porosity have a sig-
nificant effect on the CHTC, and the smaller the zinc concentrate particle size, the greater the im-
pact. With particle size 40 pm and porosity 0.53, the CHTC can reach 1740.28 W/(m2-K).

Keywords

Fluidized Roaster Furnace, Cooling Pipe, Heat Transfer Coefficient, Particle Size, Porosity

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

FERFIRHR I, 2Bk 85% LA b MBI EE T 247 1], HLLMESE RIS ki be AT BUIR
TENE. PR T R AL RE T AT 2 AR, A BRI 1 . AEBERSAT Wb I K b
AL B R A KRB R IR, AR B T s, DR R I A T B v, I IR B A
T B 3 v P A R S A R I B [2], BUE BT PR OUE S, AR KRR RO AR A [3], T E R A
JAT o (B B TAREC B IR, B AR R, IRIR IR, AR C AR SRR A T2 2K
PRl SR TR ) FRC B Wb B R R A M Bt B B AT SR R SCBE

I o IR SR A ORI A SOSEA » A A% LR R 2%, 2R R e S HU R i AL 2 i ok 1 PR Y
B TH SRR ) 2 BOR B PR Jee LA K I AU ) 32 40 BIF S AT TS 2 TR — Rk B A2 £
CPFD (Computational Particle Fluid Dynamics) [4] [5] [6]. CFD-DEM (Computational Fluid Dynamics-Discrete
Element Method) & 773 [ 7] [T AR SR PIAH S SRS A& G REBEAT 1 BUEBAIITTE, s Ak it
FENLEIR AL 7 — @ MBI TR T (B H ATV ST S50 DL R e Sk A5 1) it g BR 1, e DR B iUy ¥ LA
JS2FH TR BB RE ™ b i K el IR S SR ML AR HIRIT 7T . Jyitt, Dash SEAG55IE N RIRLE 0/ A L7 (4L
ERI S R T PR E R A0 KRB ST INEMS S, AT T ERE0R Rl v B 1 i) — iR B A
[91. Pk, 7ETMvA=sEErh, BoRA SRS Ry, EERGERERIR S E ., BRI
T ARSE S HOAT I AI[10] [11], AER AR E I A B BT M BFBORIR R, 5 EAE 2 R B AT 1 1]

P TAR A BB EBOR TR R PR SR S MR, AR RECRGTE RN, 41

DOI: 10.12677/meng.2021.84028 215 Ve


https://doi.org/10.12677/meng.2021.84028
http://creativecommons.org/licenses/by/4.0/

PUNER SR

TR (IR RE AR 1 IRIXE o AN SCET X CAT AOBEAR i I o A JHL st AR B B0 o 7 AU S AP B TR 2 1)
e, R A A G REHEAT BT T, SRR SN L AT ROE, P IS SR S A R B T R
WERBATHT I, FEAFSET WA HIAREL VPRI R R 45 Bt 5 B E S A s 4t
HigtE 7o

2. BERN—HERTE

P — s AR ARG B R o b A B B A s 2 DX 3, 5 A RS B RO AE g R A T &
FEAEAT AR L3, [RII A 2R A S SRS TSR, ORI B AL T i RS . s R e dria AT —
BN TR ) 5 00 A R RSURYE 85 PR ST S B TEZ S B AR/ R 08 B 5 70 i B A 3L P9 T Bk 0
SR AR SR ) — BB AT L) VB R R £ B AR s A, Al Bl A B — 4%
A, BRI 1 R AR AT ) 7 SR AR AR R R, R A T S B R AR ) K
M, Fe e e s i Ay AR A K, IR ACRE Bty BRI o I A PGl IE R P A & 1(b) BT
A, H T RN, Thrsy py wRIRRE R B, KIE, FRR L o 4RI AL AU, FAR
f, o ZoRBIBE, f, | RRFUKIRED.

ol 2 BokL
Fid; 4
BE
K¥a
HKREY

/'ﬁi]ﬁ
IR A A

() HE LR

wEE  ER EE KE KREEY

“Ts —Tpo —Tpi ~Tw 0 -r
(b) WREESTAT
Figure 1. Schematic diagram of buried pipe structure and temper-

ature distribution
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Figure 2. Schematic diagram of the center
distance of cooling pipe
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Figure 3. Schematic diagram of the solution algorithm
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Table 1. Calculation parameters of heat transfer coefficient of cooling pipe
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Figure 4. Variation of heat transfer coefficient with particle size of
different porosity level
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Figure 5. Variation of heat transfer coefficient with porosity of different
particle size level
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