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Energy-loss Structure and Energy Supply-demand Balance
Model for Electric Arc Furnace
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Abstract: The energy loss structure and energy supply—demand balance during the smelting process of a 100 t electric arc
furnace (EAF) were quantitatively analyzed. Based on actual industrial production data, individual energy losses during
the smelting process were quantitatively decomposed and analyzed, the evolution patterns of energy loss throughout the
smelting cycle were systematically revealed, and a mathematical model for the electrical energy supply—demand balance of
the EAF smelting process was established. The results show that each additional scrap charge increases the process energy
loss by approximately 454. 3 kWh. Heat dissipation through water-cooled components is the most significant energy loss
pathway of the EAF, with the lost energy reaching 8 000 kWh-10 000 kWh, accounting for 13%-18% of the total energy.
The sensible heat loss of flue gas and dust is significantly and positively correlated with the hot metal ratio: the higher the
hot metal ratio, the greater the flue gas energy loss, which accounts for 5%-10% of the total energy. The high-temperature
thermal radiation generated from the bath, electrodes, and arcs is primarily absorbed by the water-cooled furnace walls
and roof, while the external thermal radiation loss is relatively low, accounting for approximately 1. 1%. The chemical
heat of different scrap types is approximately 50. 0 kWh/t; due to variations in slag carryover, volatile matter, and impu-
rity content, the overall energy demand of scrap ranges from 351. 5 to 424. 8 kWh/t. Based on the staged energy loss char-
acteristics and the energy supply-demand balance, the established model yields a proportion of 95. 05% for data with cal-
culation deviations within £10 kWh/t, with an overall model error of less than 3%. The research findings provide a reliable
theoretical basis and data support for intelligent optimization of the EAF power supply curve and for energy saving and con-
sumption reduction.

Key Words: EAF; Energy loss; Water Cooling; Supply-demand Balance

RS R AR R AT SE B e B S BB RIS RE A 2R L, AN A 2 R AR AL
LREMRBRFE R E BT B4R RPN BE BT LA R A E s R A N - Eﬂﬁumﬁ\

ESTUE : Hrbhld st A K [ R R 1 (20252D0611200)

EERE A 2 (1989—) , B, Wi+, THF;  E-mail:xiyanglxh@163.com; WS BHA: 2026-08-18
BEEE: S8 (1978—), B it IEE TR, E-mail : majianchao@126.com

Editorial Office of Special Steel. OA under CC BY-NC-ND 4.0



"2 FEIRIN

A= Bk \DRIVHBI BRoK 55 BEAT BC B , 14 A S AG 15
WO SR AE SR T IBERR T IR, 15 9 30 I W e oy 1
TR s A A B B B AN T R
Fg s B Ak, i HLR A K o e i DR S 1 A
AKX A BT R G BRI R 2
AR WA NAZ L ER, BN ER
S HL BB AL 75 S 1 A9 T 7%, Kirschen 25 4 57 H1 5K
WP YRL-RE T B AR S0 B DRI AR LR
X HLU BBV FEISE T o Arzpeyma 550 i —25 58 %
A B, M LS  HBLL RS ) 3 il 4 g
IR SEXT AR R . 2 AR T R
16 R RE BT 5 RE oA, LA AR TR B9 R S k), &
G b 1 R G B R rh B B A LB AR O DA
KMAETRAH . R R Mo — A RE AT & (1 3
AT R A B R AR R AL A R AL AR
AR AALRE 0 B AR L I BEFE , A 1T 45 i F oI 49
KBRS EHT XA [ R B B R Y
T AR U | LU T i 1A 1Y) 5 e A5 B = R AT
PEE AT o T8t 40 BT 100 ¢ L3I0 06 e o 72 9 R
AR S5 IR FEOK R AR A R IR K
R S S5O0 8 12 T AR 1 S e LA, A T e R L P A
BEAY, Shy o SRR AN ] i B 48 ri Bt A0 T 2P A 4R it
Bl S5
1 BIWPHIZHASH

FEL P A SR P A R AT T A 7 I A% 0 1B 55 T
FAERE I A , HoRE AR5 A X ARG BT 2 1
S IU R BT 100 U B A RN T 20
RSB, KAy BE 5w R it ki
U F LB ARG PR E T oK RE K
B EE NP SRR, 100 R T R E an i 1R
o PR RS K S AL R A AR R AL K
PP KV A T A, I A R I AL AR A2 5
DAL 5 /b 55 SR P B — A il 8, B 1k r ks 25, ik

LI ) PRAR IS 3 BE b 14 B UK v i 1 Dk
O XKV M P T IRV B 4 SOK V8 BE SR A 2
s BRI e B8 BRI TR I A

R RHL
S+

KR

El1 100 t BN R 2K

Fig. 1 Schematic diagram of a 100 t electric arc furnace
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Table 1 Process technical parameters of electric arc furnace

T H WHSE T H HARSH

PRI 100 BRAK /% 0~70
FE IR 10~20 1B A /min 45~70

AR R A H/MV A 70 HAE(kWh-t™) 50~380
Jr15E AR /mm 6500 AAMFE (1) 30~50
ST N R /mm 800~850 LR R (kg1 25~40
HL H A% /mm 550 BRA AT kg 1) 5~10

e B A2 /mm 1250 HANREC 1 600~1 650

A= EBT AR/ % 88~92
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Fig. 2 The temperature-variation trend of furnace wall cooling
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Fig. 4 Distribution of energy losses in electric arc furnace
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Fig. 6 Temperature-variation trend of the water—cooled cable
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Fig. 7 Energy—variation trend during the top—charging process
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Table 3 Energy supply—demand balance of steel materials
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