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Math Simulation for Process Energy Consumption of Scrap-EAF Flow
Sheet and Hot Metal + Scrap-EAF Flow Sheet

Qiu Xiaolei, Meng Qingyu and Hong Xin
(Shanghai Key Ferro-Metallurgy Laboratory, Shanghai University, Shanghai 200072)

Abstract Based on materials balance model and heat balance model and combined with relative process parameters,
the calculated models for process energy consumption of scrap-arc furnace steelmaking-concasting-continuous rolling ( scrap-
EAF) flow sheet and hot metal + scrap-arc fumnace-concasting-continuous rolling ( metal + scrap-EAF) flow sheet have been
established and the effect of several key parameters on process energy consumption is analyzed. Results showed that com-
pared with scrap-EAF flow sheet the process energy consumption of 33% metal + scrap-EAF increased by 43. 72 kg /t...

but its total energy consumption of flow sheet increased by 1/3.
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Table 1 Model calculated values of each process energy consumption / kg, * t L)

wA e ma m TR ga ok mkmum me B AN BN DYmE
W@ 122,69 6.12 19.91 -1.19 0.58  0.08 148. 19
HM2 7837 6.12 19.80 -1.46 0.58  0.08 0.79 105.74
% 13.82 3.96(f&) 1.0 0.46 3.71 0.4 272  0.17 25.89
#E,  36.75 0.25 2,97  30.77 70.74
wH, 6195 4.91 10.13  19.61 96. 60
#2 BN L AEFEBRT N (E
Table 2 Model calculated values of comparable energy consumption per ton steel of each flow sheet
BE-sa Bk + -y
WH TFBRe/ 1% i N RE#E/ s/ TfBFe/ It/ s 44 B RE/ A
(kg *tg')  (totgl) (kg - tg') % (ke “tg')  (totg')  (kgyy * ty') %
W RS 181.26 38
B (SER) 158.33 1.00 158.33 46 115.88 1.00 115.88 24
% 25.89 1.00 25.89 8 25.89 1.00 25.89 5:
A, 70.74 0.74 52.51 15 70.74 0.74 52.51 11
wH 96. 60 0.46 44,18 13 96. 60 0.46 44,18 9
Hik 60.50 18 60.50 13
BE4R T L ABRE 341.41 100 480,22 100
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Table 3 Main parameters adopted for model calculation
e I A4 4 EH 5L
BIlPARARN 150 HESE IR LK /mm x mm 1 650 x 200 g &S] /g 70
LR/ % 97 PLEEE/ (m - s7") 1.80 ERRBE % 68
BRAL (BRBERIL) £ /L CO/ % 70 HRFEER/ (L min™") 6.77 e E A/ C 500
B (BBBRSM) A R CO,/ % 30 ZRRHAKI/ (kg kg™') 0.50 PH B S/ mm 1700
B Z IR R/ % 80 FUKRH & SRR HE % 35 RIS/ mm 1700
WM R % 50 kg /(L-kg™") 1.50 LR S B/ % 40
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33% %M, SRR BOK e s s P BRNAR HE
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B IR RE I SKBRARE TREPHERE
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HERG BB AN 5. 49 kg ta o & gk
KRB LRI 1% , Bl IR B R ML B
RREFELIEIN 3. 95 kgyy/tg
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AR S, {5 R3] TRAZKBEEAR
RAKEI AR P ABE NSRS, BRI
HERBR, EGRBRK LN 33% KESREGT,
Bfn MR pe REM N 1%, LKH M 0.23
m’/tyy s HL RE THRERRAR 249 2. 33 kWh/tyy; TFF BEFENR
0. 74 keyy/ty; LI REFEFEIRIC AT TR 37
kewn/ta (B 2) o BUL, {217 BRE 42 B ¥ — AR 1
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fi4 3. 53 kWh/ty ; RFEFZEOR , BIE b AT AR
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Fig.1 Effect of hot metal charging ratio on electric consumption and process energy consumption (a) and flow sheet energy consump-

tion until EAF tapping (b)
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Fig.2 Effect of aim post-combustion ratio on supply oxygen ratio (a), electric consumption (b) and process energy consumption (c)
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Fig.3 Effect of scrap preheating efficiency (a) and gas con-
sumption ratio (b) on electric consumption
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