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Instrumentation in Iron-making Process
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Instrumentation in ironmaking process is described as follows, mainly on some unique funciions of sensors

developed by Kawasaki Steel Corporation:

(1) Yard: ore bin level meter, automatic operation of yard machines, bed quality monitoring system

(2) Sinter plant: raw material moisture meter, waste gas analyser, heat pattern measurement, waste gas

veolume pattern measurement,

(3) Blast furnace: gas distribution measurement, burden profile meter, burden surface monitor, vertical

distribution measurement, circumfersntial distribution measurement, burden distribution contrel,

equipment monitoring system, instrumentation for hot metal handling.

1. ®

RSP —E BT LT A LETAEN AL
(CRrET AT, BICEEL mESOEYE
FTEIERRNE, IRFOIANE (TS
BRI TS % cEL, LA »TED
AR B L LETARTHN, bl
IR RBELZEST2 LS - TLMB TSV,

MMM & 7ozl 5HEIL, £0
Fuk ANERMLBETOEES F, Yawd
Jusn- T AMBEORMTho72, LA LA
i, SEOREHEEL XVICfES LS, 7Tote A
NEFIZ G IMFEHIEE LI N, ELiZE
SO EY B L et R ORISR & 5t
B AR L o R RO RS, B
AN FE T2 E TRAL, LOIZL204
b, MR BT A BRSGEOEERI S0k Fe

O M~ oni, BFEICBDEEOGE & BE
HN AW LR S B id H RO e @i &
HTT CHTEREHIT TS,

AHUZ g5 TR BELRM o & > — i LG
Lz, IRYEONEIZHS L Aot e LR
hHBEEBLHIALOERMNT D,

2. BRRQEBIBPIOEE

Bigt 7 oL AR - PG 0 ES,
KTFET & D B P P~ FARDEERE & K
TEANREOE S ORE I ERE L,
LiZERT T — FEEMERR R WML 2 T
DFFEORFN B BRE LTS LTS,

L= T, BEoBROERLRENrTELD
BEE LN, b 3R TRY AL NLET
DEEE EIc B bh T E, 8512205
DIFB A AR VAL I EIC LB, HERO

. R R e MRS S S T L S T
i AL WREGy o 2 F a SRR R B AR
(3 FNS6 % 9 HHLT WG E2 )

. T S5 BRT B0 0 IR S AT A T R

— 129 —



612 1

BMoPk M

1881

JOECREERENER, oI T A7y
2 —ANEELL EHS RV SRS T E
712 F B TIEEN A LT — PR
FEM - LI 7ostEELMAH
FIEIZEY, FOHENEE S DV (e e
B L T 339,

—F, RO P EASILS R
DT0%LL 2 MBEL TB75712, F 0RO
HAEERE S AR RE Y, B
ICZ DT EH ST AN RIRATNI0%N <
FLEHTEN 2— 7 ABBEECAKIFRERIOI
WHELAKELRETHL, 2RHrAORECH
%, BmEm-~ofiE L7 o v Als L TRl
L"u

Lt TR B GBRIA: S BERE 7 w 2 29 DDC
(Direct Digital Control} f# s Ti54%),
BB % 3 & T F0iheeyhe it s 2 T LA

CHAEAES, HLOHOBEY LN TS,
21— PO A®E

A — M BT A B Es L AL — 7
BEERCL, Rz EAOERA Z L2 HIEOT
bz B Ch 2 VHLA LS,

B EBLL L0 TEr o sm AL TH A,
PP A RIALL 2 gL LT i T o
ZETEM Y v — F 7o e 2GR T 7 s
i2d N, R Lo EEALEIT 2P,

S ST R AR IS TIIREN 2 7 A 4
fiE ) 7v—=5H5Mg s L ErnaHitiids
S 123 FhRNER,

(1) 2Fwh—BLY) 2w —wonr— Flifiis
P 5O R T ENE: (B EEAL)

(2} 2% h—o7 ) 2y b EOS

(3) N 7L ——oEETESEOHELLL
HFTHY, Fig. ViZ i Ty 27 L THBL T3,
Lt —r LTI Lo ITVS &, #fvdr -~

F———————
|
! CRT
|
" TLCS 124
1 Micra
| computer
! It
|
Starker system X 4sels L
rr'\" Control desk in T
| ! i control center :
| meniter
| D Display |
b panel |
| == |
I |
} T8 124 FLOs 12A |
i ne el AMicro ] Micror {
computer . I
| st |
I Modem
| |
! |
!
4
____________________________
Rail floor

Real cable

Machine side

1
|
1
|
Modem :

Camera -
selectar TLUS 124 i
I Micro |
! computer |
l — |
: l
Camera < bsets !
g 1

|
|
i FM-R:¥M receiver
t FM-T D FM transmitter
| 1 ¥ Interface
!
Ten key |
|
|
}
T
|
L Reciaimer system ™ Ssets
T ) Cantrol desk in 1
| [TV control center |
| Monitor |
| Display |
| pane! |
ooojopan |
I — |
i Tios 1za }o[ nes A | !
| | Micra Micro |
| switel camputer cnmputer |
I _’_l } Morkem i
| introl [ R J |
| u relay |
' |
'L I
777777777777777 AT
I
| |
‘ Reel eall I
wel cable
‘r. ________________________________ _I
f Machine xile 1
| I
| |
! Modem Wtk I
| - - den \
Camera Camera TLOS 124 Detector |
| selector || selector |
| Aicra I
| computer
| |
|
i A , !
L Camrrgets Comerasdes L] 2 J

Fig. 1 Automatic control system of stackers and reclaimers

- 130 —



Vol. 13 No. 4

BIFRTIRAUZ 2503 B bbbl

623

T, BEAERf L~ A oF, 252, = A4

7 O ARG REMNERE Y EAREEITH S,

B AT AIZEN280ENHERS L, A
LR B L TR,

LD BEEES AT LAILBRIZALIIEST
BT, gAMoL~ R X A I
AMFRORERIFON 7 F ¥ FoFE S 4 Hik
SCE AN

22 Mo IHEOUE
221 E¥HRSMEOUE

REHS 2 — 7 20 A4 flsEdts, RLoRmED
b, HEAEOHBN L HEHTEETCH S, T
KT KRG LA T WY, A RZes
EAETEH FoORE FBELOMBED L, #HL R
PR IC B A A, THLIE 2 R e

T, #HHlESERO @ RIIKE, HEOM 2 Ok
AT TISHED RN EATRS 1 5, Fig. 2
(2RO L D MSEIEE 2 T,
N=37
g =0.5%
g\s
: *
= 177
E 6k . .':
" vy .
E LS
2 (X ] -
114 1‘5 llﬁ ]:i"

Sample moeisture by manual analysis wt %, ]
Fig. 2 An example of coke moisture measurement
performance by infra-red type moisture
meter in comparison with conventional
manual analysis by drying method

2-2-2 WA KFE RS

SAEE, REERENO -2 225K, B
RN LE L T RN E— AT T 53
4N, BERCOEBITR T b nnEEY

BRextE2, JOEKT ALY S URT 225
2, SRR G ) 4 TR 2 SR T 2 09 E i
AL 727, Sdus L e AR &
HEFEL , MK A 2 1Nm3/ t-sinter D RS E 4
FHIFTE,

23 BEREOBIROLHORE
231 HeH X

BRI BT 2L RIGOIRE & 03B 5 7
B, BAADGHEIT-> T 2, HE27 250 M2,
Pz itk &, rmmmT PR N e)
LA Ea—FIlENRATH B T ANE
FUZAIE 21T 3,

2232 b—ps—RE

BERSILERELIE, OIS & & LT IR R
BT AERERT ORI RS (ERE NS,
BEERENOIRESAINELEET 2 20D —
XF = NEEREFEREL O L — |
N BLIER S NI 3 S BRE L 2 B TR IA R
AL, MEsahEThs, Fig. 3
EDEEHA AT, —oEE-LNFsk
—Frss—r ERHIEL v y—iEE F OMER
% Fig. 3(b) 1Rl 72, b—br2—2 P EESH
afffizidEcHEA R D, b —Fosy— R
S R, BEE AU AEMTES,

233 ARHFEE

R T RO ERS, B F O LR
ORESIT L TEET 2, BN L,
MR OMATIC L - T L 2T, MENTIES
L H MR IR 00 U RN ORI R HEE T A
L, FILT, WEOEERT R0, BN
A ot DETTEG [ R ET AR E A R
LA, Zo®EiE, BN L RoE
FE LT, BRI - T
ME A A AT 9 HEPHEE RS L o TV B,
Fig. 4 |28 MOMmEE &, P 2md,
MHAGE S TIEELKA R AN T B Y, KEY
BlEMEA R S 405, WEL7ZBMSHIZ L S
BRSO R HEESR, BEETHE, BEa
T ~InH L T B,

u)b\

— 131 -



624 1] JLI%T B Of ﬁi 1981

I
= ) - Thermo well
%?#ﬁ:
) Thermocouple
Grate bar PR13—-0.5¢4

{a} Measuring device

51=0.28Ht +89.56
94 } r=0.689
O
O
93
— %21
§
w
9t
m;//ﬁf/
89
L L 1 1 i
0 2 L] 6 8 10
Ht (900°C) (min)

th) Relation between shutter index, SI
and high temperature holding time Ht

Fig. 3 Sinter heat pattern measuring device and applied data

244 FEHRLBSRERD DR

—PlE LTS A~N Yy FREE=S Y 7
T LI DWTHEAT A,

MEFE SR 2, NPTz Fy H—1)
TV il LB EREAMS, IV ELIZL )L
ERST OIS E T T A, BEE=F) D
AT L, oy Ty e TERBETOER S

DEFHEEIT ) LT, Ly FokF Hin#inEs
At B o2 TREEL, BEao
HBIBE S & T~ PR i 21 A &
ATALTHY, KOFELFOW, —2iE~ 7
4 TERF TR (b2Erlsr) 2FREiTa A2
T, IOZSHREORE (RANTORE) 28
{HETE A, fio—203, St 77—k
G2 L EE LA wWI s ThHD, Fig. 5ilH
M Osrir) LooAbeEsisr (Si0z) t®=3 > 7

- 132 -



Vol. 13 No. ¢ WEk URUZ BT 25Kty 625
Air Sensor Distance below
tap No. flow stabilizing
* plate tm]
N
N 77 .
E
=
Flow =
stabilizing t :
plate = <
o
'8 I 5
a Rt E 2
K 1 L—q W z 5
80 2 =
S 3= — =
g 4 ] Bl
= =% = E 3
| =] 5-d : 3 =
& —so00s—] ™. 2 z
I = g
x| 2475 s
= e —] =
Cleg |4 g
| — =
2
w E
4 = = =
o
— Calculated for
laminar flow
[ L ~=== Measured
N L 1 1
" Sinter bed : 0 0 10 150200 250
) ) Distance from the box center (mm)
(a) Measuring equipment (b} Measured distribution of veloeity
Fig.4 Gas [low measurement on a sintering bed
Estimated range considering —'L‘[J’ﬂmzf’b:‘»{:?ﬁ =y —DNERTOrE LS LT
the mixing rate of ores from -
13 h?\;LWh:eE][S to change from 0 to 100% -;[;}3&: Loohd, ZOKRBE:L 2723881 ¢
by sure T 3 i) & - - =
£ 9 e 4%.30) FEOERIEE F - THREL TT sicit
o ° MmﬁWﬁm_bﬁLwﬁm%ﬁﬁ%Kﬁﬂﬂffétnl
a7 éﬁ% % %ﬁsi it PR, EiLh B EHOREO S,
5 vy a feps P e g . .
. ELIZIEEE =2 L~ RITE N2 ORI T
N B T I ST T H 5, Fig. 6 12 TEH6 @F W £ 57, 7 4
1 5 10 15 20 25 30 ¥ FIVET R & B S R R AR Y A

Sampling Ne.
Reclaimer belt conveyer proceeding direction —

5 Comparison of estimated and analyzed content
of Si0z in ore bed gquality monitoring system

Fi

R

P AT LA BV HEE L 2o R T,
3. mIFoOFE

AL ERBEE L AL
YRl Rk )

I SRS I b AN = |
oo itdE, 251213 ERBEmi

1T, &7 AT LNFENME S BE 7o 2

LB S~ 2 B B T,
R A E B FEIIBIT BRI L

e LT,

Q) A RIS 10D L BBET

FIE L 2R EOREY

(2} BIFEHE F SN SRS O HE L
¥z
(3) HF 7ol SHNEHOHEH

DEITLNE, FTEHML, 5853 -H06D
S ZIZIEE BT, kbRt —2 L

— 133 —



1981

Nk BO§k fE #

626

St uzA0 PY07)

sed xipy

rara

sed g

131EM BIG
yoelg

s

-

ay j

fadueyoxas 1EAy

adpuamy Jse|q v Jo we3sAs Juissaveud wolewIojul pue [oljued pasueapy 9 Hi

182 opadie ] A0H o1
Y= o —_—
13. lamolg EL ST
woudinbas samisiow-a Teelo T ol
uodl dig
ar015 104 aoeulny
AUIGaN) KiaA0raa seld
arngsoad sed doJ , Zaddoy BumyIre p
o
X Sl
1942383 1sn(] ﬂ 4\
aA[RA ug .HO
wnidag N [ [y
N [\ o
Iaqqnaas
11njus A 0
sed g
Buitay el | Titoa |o1u0y |od1u0a |oz3u09 [oTucs |od3u02 uoy)ipuoz [033u02 |ouoy [oz3u02 [073009 [o13u0d
U012 BLIO Jut m:.EEm_oE .“MHMOU w_“.__._””u auanssazd u..__ﬁ.ﬁu uolisnquos .E:a.mm:m_._o 188 uoew Lol re,:q_n_,_.aw_w [edytoy .wn_mum__um:u u_._.:—m_uk ELEN 1ea
wowdanby || -ag a ML L oy 39 | [oamte von [ 2015 o | | paunguog || svewing | | wety sey | | PO [ sty | | eussrery || uig osg || opataoy
@ $ saainduwed ool
[ediuoo 011102 sisf[eue ISR B)E
24018 [ 1 eep Iaindwon
toy aseuln 4 $§3004g ssaveldq $S3200 4

aseq ejep .HonED

O

— 134 —



Vol 13 No. 4

BTN BT 2 a b Wil 627

CHEA AT A Y, Dot 4

TR A o7 P A2 B
Lhvidin iRl 2,

A TIE IS i R L o F2 D o
Hfiem o Hghla Lo s@BnT s,

31 HARDHOERIHE

TR

T ORIN A A A, R R s

IR X b

m”?%&”% B, F Wl ERAGHE AL,
AT O EIE Lo, B COIFINBOE B AW

SANMIEIL, Ihn X ARG A 0BG LR
2R X f o0 5 B8
o ko ATEO L FlL, T, EdakiN

Ak, Frio A i m Al T a0 e v H—
DG & SR e T X 1219,

31-1 #HAFESFME

LA ik kLT,
TobA T4 7 A L R 2 L g
LA Har T T gLk i 20T
HLO0E, HUN A A kBRI
Thd, '

B RS Lot it i gL - A
HY, —H" HInp s A fivs TACWE 2407 CA #h
PRI A S AT TE/ | R W A

— N, AR B LAz, ERE
Wik h ke fn o o 7 7 —=hh B T
T KBAED D) 5 L O AP
LARTN I SUE s Zr:mitm SLALO B AT 07 )
WTEBHDH

ﬁg7u.TA smvmuiﬂj i 14
LR JUEHOICEM A T - BT,

A il %, RO R T 7R

B il %, okl E UM

C e T 2 b 2 i o BRI &

Fig. 8 (a)ld |50 & IR 3307 & A2 wlear oA

(NIiTEHT, N=18X(C0:%)/1(C0O %) +
(CO2%)1 —3) »1 BEHENL S D EDOHEFE 273
LZva# A, B, COZMBITORMAKE,
Fig. 8 (bjiz, Zo7—F 2 RIS T TH
FL7246nTHY, (2530 G8IfTHILTY
619)

IHGOIEAS BEOBRECILIT L ARS

Pig iron production

- A=,

WoRK S8,

Be b b ore s 6 -
g2 4 Coke pmy gy o 4 c
E = S ' 2 2
z 97531 % 7531 U 7531
Center Wall Center Wall Center Wall
11 0001 A B c
10 000 },! T
= 9000+ Y Yo
g 8 000 Pig iron production
= 7o0b AN &
_ . 600011833 »
E'%.L 500 625 d
=2 V/\F ]
o 489 \ Fuel rate []
=2 460 V =
v U 440 y f
EREY X
=g 40k g j
23 s T LU U . S
QO

6310]224631012246310122468
1977 1978 197% 1980
Blow in

Fig. 7 Operation trend and typical charging
pattern of Chiba No.6 BF

AFOEME, B - F £ A e
HOBENT > 72 T2 5289 5,
OB, Tl LiEL s — L AH
D& BT ERIEEIT) ZEARWTHE,

312 EAMERKTO 71 LVAE

AT ANL L— ST T —2 PWA~L
L ASEAREE IS LY, WA 3 7 ANRELN
OGRS EFETE L OEEE S, L
Phi s TR a—7 2nMiE7a 7 4 LidH A
WL LN, LT g — oY
v ZtE s L CRETH LY, ST ol
BT, w4 7 o b T L R
DIHRAEITL TR 7z, 3 N ADIE
2 Fig. 9 (¥, £ Fig 1002 & HN2k 5
Ml & g, MRAThHEA by 774 »EEER
DENE R 7 A THE L L LOTH,
(el L—ERXo £ N PWRERI S 2 — + oo hig [

o7ra 74 o Rl L obaT, LU
Bk s R LH T3,
i O3 FREFILFRUCERD R, T

iLi’hcﬁ?‘f%;fJii VEXTA#EiE 222
B THOHLITHIE LS A

B 707 4 Lt T — 7 LR E X DIGIZ
VTR LA RS T B, BEARORIGA

— 135 —



628 ok BBk OB 1981

sk L
13 .4 C
6k 12 . *
1H N T A
s 4 L : i Tee
3 10 ~ \
3 SOt
i L )
5 2 SIS Ne o4
= ~(O\.
- 81 \ B
0 .
-
B_ »
—4 1 . L . 1 L L | ol 1 1 1 1 L N i oy L
1 2 3 4 5 67 -1 0 1 2 1 4 5 6 7 8
(Furnace center) {Wall side) ; Z
Measuring point number | Zi= Z; a X, (j=1,21
fa) Actual distribution of the horizontal gf is deternmined by discriminaut function analysis
shaft probe data, in the form of N value, X, (i=1-- 7 (b} Grouping of the horizontal shaft probe data

Fig. 8 Evaluation of data given by horizontal shaft probe

Type Mechanical Electro magnetic Optical
Means Wire and weight Micro wave Laser light
e | e ——

Prin-

ciple
(1) Measuring time 60s 120s 2s

Specil- | () Accuracy +50mm +130mm + 50mm

cation (3) Measuring area About 10 points One radial line A part of surface
Low cost and good accuracy Easy for maintenance High speed measuring

Merits Multi-purpose use of probe Surface measuring

Fig. 9 Outline of three methods of proefile meter

A& B\ OTHE £ AT ) DEAHLLOLE L B8EMAREINTRE TS a0 a2

b, D E B, RIREER O BB AT
. :-": N M % - N — 3
313 FTAREIESS ? ;l;’CfE‘ Bl ikl UAA SR T 2 o 27 2 2%

FIRER RN OBIERE & L THMRS A 712 AR SR L S ) B I i [ A L
IARMERMRENEMERL L LY a3y EHEEORRARTOHOT L CRIGL#E2 LT,
TS HERPER OB KR I H 219, R S DS L ogic L) BIRME TS, R

TKESSE 2 SO CLERIME S 2 710 Lo THLIL tUAA, RIITHBFENORWIREOERIT B b

- 136 —



Vol. 13 No. ¢

WEE TR 350 B 51 o9

Distance from the center im)

4 3 2 1 0

|1

.—| Stock line

Level {m)

| | | |

(a) Mechanical profile meter measurement

€ Sounding \
Chiba No.6 BI

0+-+ Lx

I
E oy
5
% 3 SL=0.9m
w

i
e

2.0

{h) Microwave profile meter measurement

Each profile is somew hat shifted R_"t_ati[m
upward so as not te overlap fiming
with each other. T g“ No charge
Chiba No.2 BF "7,
e -0,

Ore charge

Coke charge

0y
03

Coke surface
1

Trend of surface prafile

05, 0

= overlap “ m3, \‘r\‘ & ~0,
- -1 47
g o
<=0
E = 654321
| ERS
center = =
" 1
0 1.2 2.4

Distance from the center im)

le) Laser profile meter measurement

Fig. 10 Examples of burden profile mesurement

T3,

R RIEIRSE TSRS A L HH B,
T BEEO G R e LA X
L83, Fig. 11 121583 H B Bl 38 3 o ik %
Y,

314 FERAEODZHAE

R OEEI ) TOH ZIBIE, a2 bl
it WNOBRELT ORI, F
AR T OBy e R a2 e (8
b, BAbaEA %) EE PO RE 2T 2 0002
TThid, 2oL 3 L MEEF N O BRE &
HOOIZIEEICHEE TS < 1247, JEHFEILF N
MoE RO 2oz, BT BREAGES 5
TR Mg R e LTI N e TR
T 5 M 1Al E BB & LR %%
DAt <o FHE N EHh D, Fig.12 122 %
KOMEL LT,

WX Tl TOREN L DS S
W nd, BHAEATRELA, HOIAANTIE
B R ACRORE & MR A o Tl B v ]l
VIEFOENE AT E S B AL it iuE e b
v, Fig, 1302 T-30 2 000 T s L 22 3 0
B TR MER 2o, ML WL
BUNTEN T T B 2 E 9 B,

/A= A R ISy D 10 FRILITES B (Wi
-7 FIEHNAH Y, 3504 T840

L.

) - Center
1
B Middle
) 201
- Tuyere
] SR
500 1 000

Temperature (°C)

Fig. 13 An example of temperature pattern
measured by 3-point sonde

- 137 —



630 LI

HORE o® 1981

Camera case Camera

Zoom lens
Window

Shut-off valyve

Airfeylinder

Monitor

LLocal

B - Operational
relay desk

Valve

station

circuit -
Controll
-er

Fig. 11 Configuration of ITV system

Data
recorder

{a} Fixed type

*
. l * ’

|
Data
recorder

Thermo-
coupie

(b} Sending type

Fig. 12 Two methods of temperature distribution measurement in vertical direction

BHTE, JENRLE TE L2 K5 (T 2
ol CHENOM-ERRIZ LB 2 L A
G LI EETHS, Fig, 14 3 ST
HLOERHL T2 5 TH0, S0
FROEI o 2 L TGRSR ST

o

315 ARAEROSRmAE

MELFED & 4 1 o IRk AT LY,
EII L —spta kL, Zhs2 5L 3
SRS LA R AR Y, R0 ThB O
BIFEDPUDMIRL K 2 A/ET 5, 2o,
FUS A n A — 2 B R L, 2ol 4 %

LT 0B hS,

BT O BLESR A7 E, DIE b i
DRH T ERBLOTHY, U Lifo~0 F
EMHLE g L) A B

E72, BLE L 2 ESERIE Y > T R 1 0
BERTEEE L, FA00H O EY o 1 Sy
—HW AT AL TE S,

31-6  FHAMS T HIHE

B A iz~ a7 Movable Armor
OfiE, PWiRmibiTite 2 — b gl v —o
ICENHBIEAL, B2k 7T RN

— 138 —



Vol 13 No. 4

WEL_ PN f50F B P b plr

631

N2 for purging when necessary

Pressure pick-up

i

‘Pressure guiding pipe
[ 7

¥ .

Castable

©Brick. - Shell

Fig. 14 Configuration of a

FRENTROLEW L, il T s U TR
HiLh,

PWZ AR~ < L~ TR E D BN
Fati- T bhh, FORLE, RO 2 E
AERE L HERENAFIIREL LD,

Fig. 152 TR 6 HE D #2044, fed
TL O EE O ISR TR ), oA
SRR PED T —E BRI W X 4
A v, MREEET Y — F OB A F Ok
i & T AR, BOEHRE LSRNy — b T 4
+ RSB O O B S HEH R e
Wz 7 4 — Fose ZRIHSUETHL, £
Dtzey, w— Faoude o0 BE s MR

1
Tap for calibration

Oz blowing
iat BF stoppage:

8 - To process computer

'
[

|
i
[l

Converter
Recorder

shaft pressure measuring equipment

B — f oML 2 3T 5

Fop— L TR

HEA R T,
32 EEEAFHENDI-HDEE

Rt A B B i zld, B
DYLHE & MO PR TR, AW g s s Y
R R KB RL L AR R S, AT
(B JN A R T A 2o SRR T

3,
T 0 R

PG RO RT3 AE R T B S0
FOBHHIT &) RAET B, iR Mo BE

3241

<g-computer?

Banker pressure, P m Pressure
f‘t};tv:'o]] \f’j t]:;nipvep?sjt;ojr;s
Banker weight, /“_{h -8

Gate opening

Tilting angle

L

(PLC> oY
Gate Calcutation arging
- of pattern
‘apening discharging
control rate
I Error +é‘ -
Set point Process
computer
Chute
tilting Chute tilting pattern
control

Fig. 15 Charging rate contrel system

- 139 —



632

o W o8 oM

1981

)— 7O TERL, REQRAIZWIZLA
POHRT 22 LA TRTH D, BLITERFIZ

E3LEEVTE, FOBHIIEE 4L £
Mz, S ICERMEYERINS,
WA EET 2 HEL L TiL, MRMEREETC

T MBBEROMBEEFRHTANENLESNE,
B E LT, EIRAME GG B

DEBHOHBILA L CEBREET R LEL Ty
5,

THESE 6 @ TlE, BERICEIERE {527
1> % F Tk BRI H—RE & iEL,
fmﬁﬁfﬁﬂﬁrﬁm¢é:tu¢U.FU7

DMEEREL Tv5h, ZoEHIEZLY
h-:fﬁl.iﬂ)i‘ﬁlxli +1U/min(£3a0) & 2052 L
Tve 3, Fig. 16 (2 Wil Rap & md, %
MﬁawmnTWML,ﬁmﬁulméf%%n
REHL £ B,

322 X F—7RBEN

1 rLrL

BT Tk~ & 12 I T
fb2iLT B, KBEOERIZ 22T 7T
i, WEELFXNIIAPETERANTIEILY, £
TSk, iR ETE CO A Al T

N R T wrie 4

A XIZEVBRTAHEABEL LT, FHE
[FRT—7OMWHIZ L DIFER 7 AHNRAL 728K
¥, X YTHATIESLEL, #AHACO R
FAUMETLLNTHE, AEEIZLDTAMY
e 3B R F—7 i % T~ THUMTE 7,
Fig. 17 IZ#AB OEHE CO fEREN L 2o T

323 FHREER

KB IZ B TR KRIZDE D 2o
BEEEEESCOR), 2l s nlliEd
SERENGIZL#I- b7 > T2, Zorzd, Hlw
SIN— T ZEHRTHRE TSI, O
BN kAL NEL D, T2 TEENRITHES
HAEENFT D o5, YRR I LT3,
B BB AT O e E AT, IwEESE L)
ez T, YT TR T — 7L
BT E, MET—F128 LI Hin7e w20
YA ZICEEE L, MBS BTERERL
BRAN B,

33 BHREFRN-HOFE

RSO E &M ALY 5 2 L3, SRR
& THETH LT TH (, iEgkE, KT

#1 Tuyere
10
#2 Tuyere Operation alarm
#3 Tuyere
5} Normal fluctuation [
Upper limit — o _ - _ —

Leakage flow rate (}/min)

¢ STl T halle 2 St e T T L L =
—" . - - - - .
—5 1 1 L L 1 ) — 1 1
23 1 3 5 7 3 11 13 15 17
Time (hour)
Fig. 16 An example of tuyere leakage detection system
5
g Stave Operator's detection Repai
- damage Scale over epair
&200----‘1‘----------- R e S S N -
Q
[ @]
= 100f
':_;' Back ground
w
= 12 2 12 2d 12 2 12 (Time)
Feb.13  Feb.1d Feb15  Feb1s  ‘Day!

Fig. 17 Record of disselved CO gas when a stave was damaged

— 140 —



Vol. 13 No. 4

BB TR 350 03k i

633

DU 7T o 2 NhFERE I L KEx LML b
24, KETIE, BEHRETHEOHOEELL T,
BHNEHTH L 2T L P E—F A =L ~L

Ariz et~z
HHRNEER AT L

BEHAPRO SN Y P F A — o
MLEEAE LT, TR TH T3 EA OB
MM 27 LARREL 2, KL 2F L TR
E— V&S HBGEREEDEAZL G, PE—F
A—OEENEINIY 7 o X T LTHEY, %
FrHLEATIZ ST L, R E S YA D
CE D HEIHR T T, 2o DN,
SRHTET R A SRS L B ESRS I Ed, W
6t 7oz gy — & THEPERATHIL
5, Fig. 1812 F 7 v % > 7L AT L O %,
Photo. 1 i FE— FA—fiii & FeasT 45 CRT
BERT %53, K2 T 4080, iy &
Lt
3.0M/8), BHEEEICTA130°C (fH 200°C)
2 ST, Fafnin SRy o s
LR

3:31

b B — TR E L (A

Photo. 1

An example of CRT display of

torpedo car tracking

332 BEL~NLE

EARIOKIRTE R, RN o The b 1D
LRI T2 W THE, PE—FH—D
WL UL THEBA AT 3 2Ok L ~ L
BUIHTEFE LN % — A > P THY, £0%040
WA A 5 L, & D VTR 58 B 3 40T
Y-

L TIREA, WU L &

Diesel car control

room
f © I Car indentifi
Diesel —-‘J readi]:g esnlaltlif:!);
operator — -\I—“‘r'e]'es’s Lelephon®
ldentifing —— — —— — —— —
element t 2 ¥3 -
T ]
|
b
| |
i !
~, Con- | No.6BF
troller process
N L) \ computer  No-3LD
ch | process
—
S ; ,Computer

/

I
|
J

—> Main works

4%

No.3LD

LED @)

Fig. 18 Torpedo car tracking system at Chiba Works

— 141 —



634 ol Mgk MR

1981

BEAHEL TR Lp L b e—Far—izatl Tis,
FNFHRIANS W SR EETH 0, K
BITFETIE, =4 7oz L 2iEHL ~LEHE
BRRLZY, Sa b ®izmwma sz s (BE
Vb E 50mm AR TR TR B, Fig.
1912V ~IL 48] £ p3
ENTERCHFECEL-LOELRET L A
KL P Y- b a—nEBMBRE LT, L
BRI T TG AW, AERB e F A
—DEBIL —)n 5 BEE L L2 EE Y DLt
AP = — o TET B LT, LR
DALERD ZIEFIZITS 2 i k) + 5 %ol

ra
T
T

T

Level meter indication

—_
T
oo

Distance above inner hottom (m)

Q

Tapping time —
An example of molten iron level
measurement in torpedo cars by
microwave level meter

Weighing
hopper

Summation
box amp.

FUES IR L4005, Fig. 20 (2800 #r00 & e
L s g e nid,

ks, KRN 7RG
SIHIZEVEBEA I L2, ZEAED AT
{L&idh - T

4 AREEOHRE

BETIE, A Lo LA A o R A
Bit b &Moo THh~5,

341 -2 AR

BN A S NS a— 7 AOHERIITE SR
D—2ThH ), BELHETME RIS, 22
T, 2—raBEfto— el AEEA s
L, R E 4 (& 00z, BIENREO I H o —
Foibd Tz L, BRI i sE % %
T, Fig. 2112 2 27 AR %0,

700
/

600
- F 4D~ 5Dt
o aoor ,
E ,~ Filled car
§ 400
@
— ’/
E 300 gl

’

= P c:/
:50 200 P
] Empty car
=

100

100 200 300 400 500 600 700
Weight by rail weigher (t)

Fig. 20 Accuracy of rail strain gage

Sirain

PLC

Comparison
circuit

Calibraticn

sequence
control

Fig. 21 Coke weighing system

— 142 —



Vol. 13 No. 4

BIEL TR 3 B3Rk ol 635

342 HAKysI-KFE

T— 7 RKGOBE TR U T H720, dtht
o (DA RFLL T3 7 ALY T
7L, WO TN T s 8 AL Tl
E B 1028 Pig. 22 12 X R B ATE R S
P T A, ARGRSIY & BORR: [l
SN 5% 3 v, THFHE L oy, TERET
291 %Iz R LA LA T 1.92%TH MLk
BEI A 6 a7z,

343 vAIEY LT TR

PERNDBEMANA L = 7o iR a2 L
DT, AT TLWETE A2 L REEATE G
Ik, BRI R U7 R M 2 X ROk S
B30 B aR, AL PRSI B, L
295 B VRIESTES L, Fig, 28 1288M0N &
R L o) &y,

AR N T it Al S AT VR 35 6
FIHTE4w) L, R0,

344 Foa—siEEFR

FAMEELT L B RAFEHAVINE AT 4
DRHThH LT ma— gt e Ao AL T
WV a TR 6 S T B HUT 0 FL A T30 R L

(:(Ikl‘
bin

2

) - |

= 10r

£ 1977
] o Aug.
= Muisture "su\ﬁ
5 neter i\:l);‘.
= b g('t
= N

= ept.
g 4 Monthly

— averaged data

= 9} ¥ V=097

=

w

L

= 1 . i

JUZEEF L TH 0, I X L T L s ek
BRI L TR, BERE IR R T
ANT 4 AL AL iR T o AER R+
2 P EIFIN T - 7>, Table 1 (2 B4 5 BukEs
MR DGT A ) 7 A R odidsa A b kA
A,

345 BH—SHER LA —

PR BT A RNBERIZ, T
bAEE L By — U R s AL TR
PEAZD Y X T F e ralio e~ T, kT
PO, fettonl, s=2 b, Frick
BAULT b 7 7D, SRt fL o s
LAy FE ) S AL ENMIN STy
(CTETHSE, THEUBIZE T 6 T
T A MERIEIED, G5 EICIE, 4285E L 1,

346 BMEIFH XGIR

AP OB IR Lo 2 KL Es Lok =
DR &4 T, b aBEB A as L
VCHAEZFA T THHiLITEMAy A A w ] —
A C/BHWE w3 5274 F 743
T—FhilfE s, BEA R O iHs LA M A A
WILa 7 4 — o 7B T £ LB R BB R)
HDN L2 HS L T B,

10+ [gupe— 1977
};J CWI Sept
i Sampling ,;.'\ug

[ Jul.
Nov

it

sl 0.64

= Monthly averaged data
i L i I

0 2 4 6 8 10

Output of the neutron type moisture meter [wt?)

1al No.d4 Bl Cconventional method?

Fig. 22

bl Neo.® BIFinew method)

Comparison of calibration curves hetween
1

he new and conventional coke moisture

measuring systems

— 143 —



636 om %% M 1981
6
5
[T, N
N ul N T S b U I *\'-F - _
\‘U\‘\_v\;\\“ ™ ‘\J"‘\'\- = \"‘F v 3
.-
1§
¢ —
-1
L1 1,
{a] p-wave sounding meter
5
™
‘ \\ 1
|
‘ N P\[ ‘ N | -
NN NN AN T\\ ™ l 1. =
NN YT ~ >
N\ N r i %
\ —~
2
1
(b} Mechanical sounding meter e th Time

4.

41

BT — FI2 50 Tl — O B S o
BEAL & TERAEIE S 2 7 L ORRR by % 510K
K20 A2 B v — B S ¢
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Table I Running cost comparison for measuring combustion air flow rate of hot stove

Running condition

Measuring points L]
Line flow rate Q (m*/h} 1.80x 10
Specific gravity in line condition 7, {kef/m*} 0.718
Fan utilization 7, 0.97
Fan efficiency 7, 0.80
a3* value of orifice gb3 0.30
o Item Anubar Orifice
Differential pressure, DP (mmHz0) 24.4 1265
Permanent pressure loss, FPL {mmH20) 0.732 68.1
Power required to make up for PPL (kW3 0.448 41.7
Yearly operating cost (yen/year/measuring point) 4,40> 101 406« 10‘3_ L

Yearly costs saving

lyen/year/measuring point }

4.05x 10"

Total cost saving per year

7 860 000 yen/year

Note ! Overall fan utilization is assumed to be 97%;.

Only two lines are active simultaneously.
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