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Fig.1 Vertical reduction pot
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Fig.2 Simplified physical model
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Fig.3 Temperature distribution of the model

of reduction pot
AR TR7 AR AE 280 Y A AE DL 45 1 ) 45 X I 48 A
BB 17 T 43R g 409 °C % (8 5 52 bR A b gk
EH AR ZE R (407 C) MIXT iR 22 /N T 1% L 3iE
B it BT A 3 B30 P ol 52 By BRASE RN o R A A 22
5 A6 o 5T R IR AR AR ] A 15 A8 2 5 BR A

4 MHZIMEERST

4.1 NMEEITESERE

ST U T S B 9 R 3 R B 454
T 2 T A L BE AR R 25 2 i, HL A2 N R R 3R R
BN A O =2 T[] — o7 A S R B 5 AR
S TXS L. A F AS872 A R iR 41 AR I IR A
(A -25~1180 C KGR £2% , )M T 8
S TR B 2T R R, IR A R SR 1
FroR. INFR 1 W] LU Y, ik =2 TR IR B A 222 ~
240 °C i 3h , HOE¥{E R 232 C.

£1 EZENTNEE

Tab.1 Measured temperature of flange surface

5 1 2 3 4 5 6 7 8
MRE/C 229 222 232 242 228 237 229 240
N5 SR i 1 45 B RE T I B 43 A7 A =R AT I8 2 1)
AR, AT AS B B S 0 D RE T AE R T ) B
Tk B 3 A
- 1 066.58z + 1200,z e [0,0.532);
0 3362.478 (2-0.532) + 522 256—2.478 (z-0.532) +
t =0 20,z e [0.532,0.642);
%0 9364.04(1—0.642) +485.33€—4.04(z70.642) +
U 20,z e [0.642,0.983].

(26)
1% 2 ST 5 AT A9 0K 22 i R I E 29
265 °C, st bprill il 2 (232 °C) i 249 12% .

S BT A, e 25 EEA LT L AL
O G R W S T35 e 225 ©FF 43 i
32 KA 8 By 52w, I A 488 B 48 % i 4
5 M w7 35 25 0 T 1Y v A T) o G T iR 25
@7 =% T % B AR BB 58 4 R IR 48 #1; B 21 4b
DL G 0 K B2 09 52 5 © B IR RE 5 1 B BT
FH1 200 °C A i 2.
4.2 HEERHW

A 230 (26) A LAAS 2 BE I A = R T )
IR R A R R 4 FROR L AHT AT A B LR
A

(1) 3 Ji e 55 — B BV P o s B0 B 1 B T L 32
Bif 5 B R 1S 0 S R T B R i B R T — 4R
M S P TR) R U R 5 e B SRR OC R

(2) 30 Jir e 55 — B RV I3 £ Xo) Ik 46 B0 B 14 B 1]
ek i e R %) 348 o 2 KR oK B R T AR R
7 755 BE A AR KT A 40 A i R RE R Y T B T U/
JIT DA% B ) R BT B T S R R R o) A D
0N, DRIER B e B A /IN IO B T AR R /N
AN KB 4.

(3) i 5 57 = B BV A TR A8 Rk == B iy B L
S3 A FUHE 558 T BOAH AL, T B T AR A 3 A % 3
/N AELER = B BE TR 46 o B T Ree 1 32 58 4K Al
o, g5G A (13) AT, 32 A #cE AR
B ) 57 = B A% T I, 8 48 AR R b/, B AR AR
PR RIS I, 3 BR3P R

MIEL 4 BT LAAR IR Sl 800 °C i i Ji i
BER 2 =0.375 m; i EE R 500 °C &R 2 =
0. 663 m; Hy I AT AT, S R AR Y b R 45 RS AR
267 mm Bt [ 35 B 75 500 ~ 800 °C , ik 75 1% Bt #1 K
MEEfE FEE S ST EE L ik o A%
AF B 2= A 22 g T PR ARl 265 C ik >

1200
oo BB bs—g

1000

900
o 800
imo

% 600 \\

500
400
300

200

B=B

0 01 02 03 04 05 06 07 08 09 1
H R z/m

B4 ZEFZEEEDSH

Fig.4 Wall temperature distribution of reduction pot
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Research of Wall Temperature Distribution of Large Vertical Reduction Pot
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450001, China; 2. College of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: According to the theory of heat transfer, a calculating method was presented for investigate the heat
transfer and temperature distribution along the axial direction of large vertical reduction pot. The results
showed that the wall temperature of reduction pot decreased linearly with increase in altitude of the adiabatic
section. In the heat transfer area, the wall temperature decreased in a nonlinear way with increase in altitude,
the decreasing rate of which gradually declined, but the decreasing rate changed abruptly in the place of the
declining thickness. And the method was further verified through comparative analyses of CFD and the field
measured temperature. According to the reduction pot temperature distribution curve, the temperature of key
part of the pot could be collected. This could provide reference for practical engineering to solve the problem of
the reduction pot material selection, reduction pot design, sealing material of pot connection selection. These
results could have certain engineering application value.

Key words: vertical reduction pot; heat transfer; temperature distribution; CFD



