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Synopsis :

When four hot blast stoves are available, the staggered parallel operation, in which two
stoves are always "on blast" together, provides greater efficiency and higher blast
temperatures than in the case of the conventional operation. Employed in February
1968 for the first time in Japan at No.1 blast furnace in Mizushima Works, the system
has been showing successful operation ever since. With this operation, heat efficiency of
hot stoves was raised by about an average of 4-5% against the conventional operation.
This paper describes the control system of our own development for the staggered
parallel operation, and also the expected effect from this operation on the basis of

computer simulation.
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Synopsis :

When four hot blast sioves are available, the staggered parallel operation, in which two sloves are

always "on blast” together, pravides greater efficiency and higher blast temperatures than in the case

of the conventional operation. Employed in February 1968 for the first time in Japan at No. 1 blast

furnace in Mizushima Works, the system has been showing successlul operation ever since.  With this

operation, heat efficiency of hot stoves was raised by about an average of 4—5% against the

conventional operation.

This paper dezcribes the control system of our own deveslopment for the staggered parallel operation,

and also the expected effect from this operation on the basis of computer simulation.

L. &

S0 BB o B G O, AN LR
Pl O I e SIE RO 0T B D,
A, EELCETHEEARNL-C, MaHE
7 B B O B IO BT A fT 7o B R e )
L Ak R R L S b A
PR 4 0P8 S hbeoninn, 1 -o0mahis
4 FOEBEH L FOB I, FEOEOENEL X0
BRI T 2 B B i T (BUTF 1 AR
BAED kod, 2 oday i urnic i ® T2
W@ T A% o - F37 b izl ] (B P
FIREHIA) oJint, 25 Lzl 4%
CIhH I EMEMIRT LD,

Ok R LB o0 BT 1 R e HE R B

R & =1-vF -0 75 £ il v T S
R R ED ST IR

L, CoREFLERFRNIAA RN, RIFOE
R o HIFSE OB R ATy, AR T
TR OIS R Uk, A TN, WG
OPEH Y BRI - T, B T ARTE
WAL A FCET O EEAIT S,

2. ¥HERFXOME

F R S N D BRRE—E LT H T L
AGLE L, SRR A LR EoREOR
FE (LU PR LIS bk, B bioo U TAEM
OB E LS FT S, TR, B S
A AR R E Y BECRA L, ORI IEE
AT A D B X TATE O BEINE R {0
Lo kb, EPIOBURE A D o BIRREE
AREL, S AR SRR T A

KSR AR A A R R

p— 74 —



vol.2 No.4

SR BANE 2 (T EMG S AN L0 2 0 1 2 —-S i
HEILCv A, Fig oo o Lo 1 ki b
X LB OORMOME R, BRo D i
6,_mﬁAth¢ﬁWMJr L M

Hot b laat main 4 ©
AR iy —*— BF
aﬁ% 7_8. w\' /ﬁ.
il @ ( ) -?
b ,;é

L _-

Cold bla;t main

: Hot biast valve
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Fig. 1 Schema of the conventional installation
with three hot stoves ( T~1l)
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a: Hot blast valve
b : Cold blast valve

¢ : Cold blast control valve

d : Measuring point of hot blast temperature

Fig. 2 Schema of the new installation with four
stoves (T ~IV) for staggered parallel operation
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{1 . Heating period
B : Blast period
Ts : Required blast temperature

Fig. 3 Schema of staggered parallel operation
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Cold blest

: Controller of operating schedule

: Controller of stove changing

: Thermocouple

d: Controiler of hot blast temperature
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Hustie

: Switching equipment of control signal
f: Cold blast control valve
: Cold blast by-pass control valve

Fig. 4 Control system for staggered parallel operation
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Photo,1 Control valve for staggered parallel
operation in the celd blast main
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a~d 1 Opening of cold blast control valve of four
stoves

¢ Opening of cold blast by-pass control valve

B : Blast period
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Fig. 5 Change of control valve opening in
staggered parallel operation
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Photo. 2 Operalion panel for staggered

parallel operation
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Fig. 6 Recording chart showing the blast temperature and the volume of
by-pass cold blast by the staggered parallel operation
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Table 1 Results

Operation

Target Conditions :
blast volume, Nm?/h, dry
lhot blast temperature, °C

maximum stove dome temperature, "C

Heating cycle :
period on gas, min
average gas volume, 102 Nm3/h dry
average air volume, 103 Nm¥/h dry
average waste gas out let temperature °C
Blast cycle
period on blast, min
average blast volume, Nm3/min, dry
average hot blast out let temperature, °C
average mixed cold blast volume Nm?/min, dry
average cold blast temperature, "C
Gross cycle time, h
Heat balance, 103 kcal/cycle
sensible heat in cold blast 6]
heat supplied by combustion
sensible heat in gas
sensible heat in combustion air
tolal @2
heat in hot blast @
heat in waste gas
losses to copling water, radiation
@

etc.

total
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e

Efficiency
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Numhber of tests, cycle

BT O 3f i AR

of no. 4 stove trial (Date of test : Feb, 1969)

3 2 DD M A 1T e o o — B4 Table 1 iz
Fet. fok, TOBEATEAR LWV T2
AT - g OSEEIL L D KD DTH D,
Fimast s o, BRI 4,100 Nm¥min 5E
fE 1,070°C o, SuhRin 1R
¢ T1.5%, WHIpE AT 76.0% TH 7.

Fofi L ¥ — ARFE1,400°C, WA 2 A0,
WigE L VSRl 3 RGIaRs, FF 2 M
B, 28FfiEEsTH L,

_‘  Single | “se. parallel
| |
| 4,100 ‘ 4,100
‘ 1,070 1,070
} 1,400 i 1,400
L — e
170 111
26.1 ‘ 35.7
43.3 57.9
250 172
40 116
3,580 1,985
1,239 1,136
510 134
171 163
4 4
% f o
1,400 10.4 ‘ 1,700 11.1
97,600 88.9 : 93,000  88.4
40 0.4 ' 200 0.4
3 0.3 o160 0.l
109,780 100.0 105, 2601000
83,100  81.2 90,400 100.0
15,600 14.2 9,500 9.0
3,90 3.5 3,700 3.5
L i oo 1.6
163, 780 100.0 i05, 260 THG B
71.5 (81.2) 76.0 (85.9)
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Table 2 Main specifications of the stoves
at no. 1 blast furnace

Type : external combustion type
designed by 1 Kopprs G. M. B, H.

Number of stoves : 4
Dameter of checker shaft,

Inner dia. @ 6,000 mm
Outer dia. . 7,216 mm
THameter of combustion shaft,

Inner dia. 3, 400 mm
Outer dia. 4, 3500 mm
Total height 0 GL-H49, 650 mm
Heating surface : 36, 800 m?/stove
Fuel | mixed gas
Maximum dome temperature : 1,650 “C
Target maximum blast volume :

4,500 Nm?/min

Target maximum blast temperature : 1,300 °C
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Fig. T Computer simulation of the standard operation (required hot blast temperature 1,200°C)
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Fig. 8 Computer simulation of the staggered parallel cperation (required hot blast temperature : 1, 200°C)
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