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Abstract: Based on flame direct impact heat flux model with Gaussian distribution, combined with
characteristics of direct flame impingement heating burner, the arrangement of the burner and the position
relationship with strip steel, the air burning compensation heat was applied to strip steel in a sidewall-like
radiation, and the transverse line heat flow distribution model of the strip was established. According to
this model, the influences of natural gas flow reduction changes of the edge burner on heat flow rate of
transverse line of the strip were analyzed. With the optimization goal of the uniformity of the distribution of
linear heat flow in width direction of the strip steels, the natural gas flow control technology of the burner at
the edge of direct fire heating sections was developed. By applying this technology to production practice,
the natural gas flow rate may be adjusted according to the optimal reduction factor, and the natural gas flow
rate setting value suitable for the edge nozzle and the middle nozzle when the strip steels were heated with
different widths may be obtained. Taking the typical widths of 1300 mm, 1100 mm and 900 mm as ex-
amples, when the flow rate of a single burner in the middle is as 12. 6 m’/h, 12. 1 m’/h and 11. 8 m°’/h, the
optimal reduction coefficients are as 0. 89, 0. 78 and 0. 65, respectively, and the flow rate of a single burner
at the edge is as 11. 21 m’/h, 9. 44 m’/h and 7. 67 m*/h, respectively. Thus, the strip steels in the furnace
are evenly heated laterally, the temperature distributions of the strip steels in width direction meet the pro-
duction demands, and the stability of the strip operation in direct fire heating furnace is greatly improved.

Key words: continuous annealing unit; direct flame impingement heating; transverse heating; heat
flux; natural gas flow rate
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Fig.1 General arrangement of strip and burners in

heating furnace
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Fig. 2 Single heating zone burners position arrangement
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Fig.3 Heat flux model of Gaussian distribution
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Fig. 4 Transverse position relationship of strip

and burners
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Fig.5 Furnace empty burning heat influence model
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Fig.6 Heoct flow rate with different reduction

coefficients and strip steel widths
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Fig.7 Natural gas flow reduction coefficient

solution process

R 5 A SR O R A A AR A e e
A5 5 1008 R IR U W Y e 0 T el AR R T Bk
SRR ASE R 2 1) 1 — 2 KO R R A i A R
AT AP A A H A B 0 B e I B O A S TR R
SR A foe DL AT R AR M. 2 BE R O 1430
mm, 1300 mm, 1100 mm 900 mm . 7 5~ 12
m*/h i f AL AT R B o il 1,0.918, 0.8,
0.649. Ul &l 8 Bt s » BLI A & 2.2 795 iy 230 A » H.
57 SR A AR

3 EBRNAEKMmHIT L EEHAHAMN
A B A

el P i TR AL ZEL 0 A T 2 B R B A

i IR A S BUIRAE B b obE W 4 A B Al L 2

Fof AR 9 19 A 7 7 SR AU T A (8] 5 A9 4

LI AR B 32 B DL EJE A R B9 . i T i = AH LAY

KR A PR AL L 8 A 7 R R 5 S B AR

lf] 52 FAAN B o (8 A AR B KO B N B AT AR
+ 2401 -



PEMLE T 5536 & 55 10 3] 2025 4F 10 A

1400
E 1200 F
% 1000 BIAPTIR R £
5 - - - - RARHTRE R
§ 800
X
600 L )
715 0 715
W0 58 B B/mm
(a) ¢ 58 A 1430 mmAFRAG SRR HT IR R 3L
15201
"2 1480 —— BIATRA S
B - - BEHRR091S
= 1440
=
i 1400 |
LS
£ 1360 3 ’
133050 0 650
WA 95 B/mm
(b) #7524 1300 mmef 4 iy g e o R 44
2050
s —— BT RS
.E 1850 F - - - - EiRPriR R £00.8
g
=
ﬂg 1650 F
'ﬁé A} ’ ~ /I
K \\’, \\\‘--_’,’ \\’,
1450 . ]
-550 0 550
#4098 B B/mm
(c) ¥ 58 R 1100 mmyH 4R B S AL HT I8 R 5L
2700
= BOAPTR R E
g - - - - RARHTHERLL0.649
< 2300}
z
=
ﬂg 19008 -
# | o el - RN
i -
1500 L ]
450 0 450

HPEN 92 B B/mm
(d) 55 7900 mmHH i SR L HT ok R 4L
B8 AETEEETNHRMLIFTERRY
Fig.8 The optimal reduction coefficient of different

strip steel widths
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