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Calculation and Application of Charging Material and Heat Balance
in 150 t Top and Bottom Combined Blown Converter

Li Ya', Wang Xinzhi', Hu Rui’, Liu Lei', Li Wenshan' and Lii Gaosen’
(1 No2 Steelmaking and Rolling Plant, Anyang Iron & Steel Group Co Ltd, Anyang 455004 ; 2 Shanxi Engineering
Vocational College, Taiyuan 030009 ; 3 Nanjing Institute of Railway Technology ( Suzhou Campus) , Suzhou 215137)

Abstract Based on data of 150 t converter steelmaking at Anyang Steel, the calculation of charging material balance
and heat balance have been carried out and a calculation model is established. With optimum scheme, the multi - cycles
calculation on the charging material and heat balance has been carried out to get a reasonable ratio of charging structure,
the physical heat of heat balance of liquid and slag making up 75% of total heat expenditure, the physical heat of scrap
making up 6% ~7% of total heat expenditure, and with the crap ratio being 7% ~10% , the consumption of iron and steel
charging material decreases by 5.9 kg per ton of steel and the production cost reduces about 26. 14 Yuan per ton of steel.
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Table 1 Parameters of 150 t converter Table 5 Heat of chemical reaction
WH 28 kY AH/(KJ - kg™")

ARRE/N 150 C +1/20, 11 632
SRR RK B/t 165 C+0, 34 811
BRIk E 170 Mn +1/20, 6 590
B O/ 0 Si+0, 29 162
117 4/ mm 9 576 2P +5/20, +4Ca0 35 857
17 5ME/mm 6 800 Fe +1/20, 4247
PrRmiRL 1.41 2Fe +3/20, 6 556
PE 1.05 $i0, +2Ca0 1619
0 H4E/mm 2970
Al 42/ mm 5021
{8 0 A/ 130 LER AR W 1. 16% , Hh Fe,0, 2 70%,

FeO 4 20% ; (6) W5 I Sk 1 S0 ek 0 19% 5 (7)
3.0 keg/100 kg KK, Hor FeO S E KRR G mmnn99.5%0,,0.5% N, ; (8) BE FALBLH
(TFe0)HyT5% ,Fe,0, 25% s (2) - LTky/  bramegnmg1/3,(9) MR, BUS B A R
100 kg Bk s (3) BB RAEE R-3.0; (4) ARMAR g3 25 °C bl 11251 536 C 4 (10) Mok i B g
(R E0,) 2 2(C0) v (gi0,) gk TAMEST R 8 R R HKSRE R S

GO TRAVERRA R, — B8 B AR ) 3% ~
HSi AL SIO,  + HTAHTAR SO, + Ha AW g, BB 3% ; (11) B4 &g HTFeO Ny 15% , K

AR Si0,; 2 (Ca0) = A A AKAN CaO - KT g ETRORY 80% Fe,0, i 20% .
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Table 2 Chemical composition of initial hot metal and aim MR, FEP R, R G K R
fiquid steel (0 kg) A0 H HAH S YR A
o ————JCPRIR BRSO e S BR AL
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" ~ % — > - F KPP S A R R AR
goa 80 - 5 10 3 - S PR KB R EA B w A SR
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Table 6 Calculating results for material balance

P P
Fikt/kg  HB/ % Figt/kg  WHl %
2k 100. 00 86. 80 Wil 93.67 81.79
HEH 0 0 i 8.62 7.53
A% 4,11 3.57 ket 9.75 8.52
v 3.00 2.60 T 1.00 0.87
A= f 1.70 1.48 Bk 0.69 0.60
a5 6.39 5.55 A 0.79 0.69
it 115.21 100. 00 Bt 114.53 100. 00

IRERE . (115.21 - 114.53)/115.21 x100% =0.59% <1.00% .
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Table 7 Calculating results for heat balance
S A %A X

#HEk] Bl % HE/A B %
BKHEE#R 120 942.77  59.14 /KW FREA 133249.9  65.16

ﬁﬁ%ﬁfﬂ‘ 79 087.83 38.67 PuAYIERH 19 218.46 9.40

HdC 54 683.61 26.74 W-LAME 10242.49 5.0l
Si 14581.00 7.13 JE:HyEEBL  1895.44  0.93
Mn 659.00 0.32 S ipEEH 15844.27 7.75
Rk K Mk
P 2151.42 1.05 2390.91 1.1
> cRymy 21 7
Fe 4604.15 2.25 AnAfHE$K  2418.42 1.18
Si0,  2408.65 1.18 Hftt#idik 6135.29 3.00
L BARME
KR 2 4 H 4479, 2.1 EE')%;..\ . .
sk 79.09 9 ) 13 114.52  6.41

il 204 509.69 100.00 3tit 204 509.70 100.00
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Fig.2 Calculation model for charging material and heat balance
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Table 8 Optimized scheme of charging structure
\ e
RAT R Rt FREITE L RS - Ll R AT
i e A/ T THEE/ ke A/ Tt it/ ke BA/TE
ek Bk 2150 933.97 2 008.04 978.30 2 103.35 -44.33 -95.31
B 2307 10.53 24.29 0 0 10.53 24.29
=R H 2350 114.00 267.90 66.30 155.81 47.70 112.09
B 1 609 0 0 8.00 12.87 ~8.00 -12.87
Mt - 1 058.50 2 300.23 1 052.60 2272.03 5.90 28.20
Eitk BREE IR 643 25.70 16.53 25.00 16.08 0.70 0.45
B E=UIR- 358 260 6.50 1.69 5.00 1.30 1.50 0.39
Fay'3 400 57.75 23.10 65.00 26.00 -7.25 -2.90
Az 140 29.00 4.06 29.00 4.06 0 0
HE - 1.95 5.80 1.95 5.80 0 0
N - 120.90 51.18 125.95 53.24 -5.05 -2.06
&t - - 2 351.41 - 2325.27 - 26.14
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