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The Selection and Control of Heating System in the

Process of High-temperature Fume Prebaking
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W e et VA9 ABSTRACT

ABSTRACT

Facing the time of opportunities and competitions existing in
aluminium electrolyze industry, the economic effects will become the
constant subject noticed by the enterprises. With the electrolyze
processes becoming more and more maturity and the economic
parameters also becoming more approach (the same class technology and
the equipment),the parameter difference of the aluminium reduction cell
become much small such as the electricity consumptions, the current
efficiency ,the aumina consumptions, consumptions of the carbon anode
and the fluoride melts consumptions . But the cells' life still has the many
differences, at the same time, the issue can be effect the aluminum
production cost, which is the industry main equipment. In another words,
the competitions of the industry liein the cells’ life.

In light of the study, we think the factors effect, the cell’s life have
the five factors, include of the cells devise, the materials for cells
installation, the quality of the instal cells and the production
managements of the aluminium electrolysis. In this paper, the author
thinks the bottle- neck factor effect the cells' life is bake technology. The
paper discusses the common bake technology, such as the metal bake,
coke bake and the fume bake method. Just on the base of the relevant
fields study in our nation and other country, the paper expound the high

temperature fume bake method.
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In order to confirm the technology the carrying out, the temperature
system’s choice in the high temperature fume bake, which is this paper’s
emphasis. This paper provide the theory evidence for raising the
temperature system of the cell , in terms of variety coming from the
conduction math model element, and the paper also believe the 72h
gradual increase the temperature system is justified , which behave in the
bake results and the economic effects.

In order to apply the technology fully, the paper develop the high
temperature fume bake system, which be comprised of the burn facilities
and control system. The research is also emphasis, focusing on the made
up principle, hardware, the calculating methodology and the software is
this paper’'s emphases. The main object to control is the temperature
distribution of the coke baked cathode and the air superfluity coefficient
in the fume. The paper redlize the high temperature fume bake through
PLC, PID numerical calculation, relying on the raising temperature
system and controlling effectively proportion coefficient between the air
and the oil on line.

The high temperature fume bake developed from PLC and the PID
numerical calculation already is used successfully on the 75 kA of the
Shan xi Guan Aluminum Group Lt. d, and received the good results,

KEY WORDS: auminum reduction cell, the high temperature bake

method, the raising the temperature system, the bake control system
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& BRI &
3-1 Fimo i

SRS,
ik
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A 31 gl R R T A A
FE RS54 N 2854 TEHARSH
TEMRASH. 0.065m i kA% 0.065m  HLyLHEE 75KA
FAREREY  0.025m  IEBR R 0.060m 8 T/EHLE 4. 03V
fRiAE 0.130m  PHARZIMIEEEE . 0.525m  PHERHBRZEREE 0. 7215A/cn’
fiif <K A% 0.130m iRy 0. 460m
Bt Ee 0. 450m

3.1.2 BKAE

LRI RE IR AR Tk = A e & T
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Cp
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e, HIEATTRHN

(3.1)
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AH, =3.1563x10° — 2396.6T, » J/kg, X T, BRI

3.1.3 IR EMH

@ B i (13 5 4 AF

BN BRI IR A A% 50 = 2RI A b EE, - )

(T =T) =200 (3.2)

NPT, — IR, T =f(t) ;s oy, —— WA SR A AR

Qs =0, + 0 ; FESAEIRERE, W' C, P ATHE
C £
o, = 1( —)* = ( W)}/(Tf—TW) (3.3)
al+€1—1{ 100 100

a—" SRR, TR 25 A ORI,

{ 0.78+1.6p, .0/ P
a =
V(P20 + Peoo) /P

T
_ o.1}< (1-0.37 E)( Puso + Peoz) (3.4)

;Eﬁﬁlﬂpﬂg%ﬁ:fﬁﬁ Drzo pﬁzo/\nljjj H,0. CO, E/J/\}T ]jjﬁ)&%j‘éf’ﬁtif, Ts jj
AUAILIE, Ko B ¥ B il 7 450°C ~1650°C, Py, 1=8~60 KPam i
Pu,o 1=0.4~130 KPam

e —" UK, FTRTFAUZK A Ok,

€ = Ecop + PEnzo (3.5)

1.4918 + 0.398 C 3% + (0.053 — 0.1239 C .7

100
Ecor = EXP 4y —

+(0.003504 + 0.0009446 C 2

100

;
£uzo = ©P| 05708 —~1.2016 C ;55" — (0.0088 +0.05133 CL55™ ) (155 )}

B =1+ (5+5.3114C 55" ) x ppia® x C 5%

H 20 H 20

CC02 pCOZ l CH 20 — pH 20+ l

o, — X PRI, 5 BB A R H 15%.
@) 8 e N T e M e I PR3 7 41
N0 T R G i e A PR I S A AT 3% R — S A A AL B, B

oty o (T, —T,) = —z(aa—Z) 3. 6)
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TE -
BRI AR SRR AL W/ (m K) )
A, FERRESHL (EELEE 0.334 g/cm®): A =0.047+0. 234X 10 (T-200)
B. ZALERHKT (£ a —A1.0,41%) : A =0. 166+0. 293 X 10 (T-300)
C. PRk (LERR M LA RL, L 0.72 g/cm™):
A =0. 184+0. 068X 10 (T-100)
D. Tif kA CEEERHLERE Al L, REETEE 2. 10 g/em®):
A =0. 84+0. 58107 (T-273)
E. BHMAM#E: N =56. 6+0. 0545 (T-200)
F. FAMEpE (LERR LAl EAG ). A =2. 3+5. 78x107°(T-300)
M (EAR A FAE R, EHEEE 2.02 g/cm®, {RELEE 1.43 g/cm’, SAL
#29.1%):
A =2.98+2. 05x107 (T-300)
He DUSoREe CZERHFRAE AR : A =0. 305+4. 28x107 (T-300)
2 (3. 1) ~ (3. 6) RIVKA) RSO Fo A A T A AR S S B P 4

3.2 HEKBEITE LR
3.2.1 {REKHR

SR P A5 R B O S I, 2 AR ML D TR B R, o A 3l 55
B ST ROk 183222 A, LIRS I 3-1 . B X 2 ) H 2or = 2
LI AT SRAR

3.2.2 itETR

SR 2 5 N FAGH FEE 8 P A2 R JEC BT IR PS8 AT o LR BEROR L FE 1 5
Wi, FHEad O 7 R AR ARABEROO AN [A] I #2511 IR Re PEEAT TR, A
IR BE 53 A -

PP S H:  t<4 /NI T=423+200t K;  4<t<72 /M T=1233 K

TNFGEIE 1. t<<16 /M T=423+50t K;  t>16 /M Ti=1233 K
INFGEIEE 2. £<<20 /MR T=423+40t K;  t>20 /M Ti=1233 K
INBHRIRE 3. <27 /B Ti=423+30t K; 527 /M T=1233 K

INFGEIEE 4 ©<<40 /NIF T=423420t K; 40 /N T=1233 K
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INFGEIEE 5. t<<54 /NIF T=423+15t K;  t>54 /N T=1233 K

IHGHEIEE 6. t<<5 /NP T:=423+20t K; 5<t<10 /M T:=523 K;  10<t<15 /N
T:=523+30t K; 5<t<20 /M T=673 K; 20<t<40 /MR T=673+20t K; 40<t<50 /M T:=1073
K: 50<t<65 /M T=1073+15t K; 65<t<72 /M T,=1233 K
o, t gt ap
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JEAREIER] 750°C UL b, FEinFad R, B b R R R 25 A 488°C e
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