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ON THE CONSTRUCTION OF THE KUKIOKA NO. 2. BLAST FURNACE AT YAWATA.

By Takesht Yamaoka

SYNOPSIS —The I\ukloka No. 2 blast furnace at Yawata has a productlon of 700 tons of basic
pig iron per day. It was constructed in October 1933.
The main dimensions of this furnace are as following; total height 24m .» bosh. diameter 7'4m., hearth

- diameter 67m.» bosh angle 83° 31, bosh height 3 Im., total inner Volume 837m

surrounded with a steel plate shell.

The shaft ]S entn'ely

For the handling of the raw materials, tracks, ore brldge transporters, belt conveyors, transfer cars,
larry cars and the skip filling type of hoisting device have been provided.

The blower is a single tandem double acting four cycle gas blowing engine which is rated at 4,8007.7.
and delivers 1,900n° of air per minute. In order to clean the blast furnace gas, the Cotttell electrical

precipitators have been adopted.

The cleaned gas is used for hot stoves, coke ovens, gas boilers, gas engine blowers, soaking - pits

and other heating furnaces.
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Blowmg capamty 1900 M‘"‘/mm Blast pressure{
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- 1. Reciprocating steam engihe blower.

2. Reciprocating gas engine blower.

A BE BB IE M M RIE B 969
EOFRICEDE D\ &5 £41T., Y ICZARE ¥ ik e -
45 . e e R IIL;gﬁ?%%ﬁE
LR L50TH D, XCOHBBROERC L, BRIEEE T T
LY £HEEe (1,000 B HECHET 25 -3 (D R AHOEE SRAROZBCEL t,ﬁa‘wmﬁﬁ
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- 8. Steam turbine drinen turbo blower.
4. Llectrlc motor drinen turbo blower.

- ZoA, 1o RSCIPI'OCdtIDg steam encrme blower
@xﬁiﬁmv\ﬁﬁw b, KEGEIEC 118 b O i, [
BB WA THLY

Single tandem gas blowing engine.

&E%@&i

Companson of Six makers

at normal-
at ma.XJmum 16’“9/cm

72,

I 1kg/cm

%%3,5{‘54@

.T ohn

Ttem' MAN | Blhghardt &1 pomag cockerill Alote
Type D.TG.15 “T.15a .D.T.G: 15
System .
{Twocyhnder single tanden | 4 % V- s ”
fourcycle double acting ]
Scavenger ' with with with with with'
Dia of: gas eylinder . .- 1,500, 1,500 1,500 - 1,500 1,500
Dia of air cylinder 3,300 3,360 8,300 "8,495 3,250
Stroke ' 1,500 1,500 1,500 - 1,500 - 1,500
Revolution per min 80 85 .84 80 86
Minimum R. P. M. - 40 tx85 90~40 50 40
Air cylinder capacity 1,%2%2‘:7;1» 1,900 1,900 1,900
Blast pressure - 11k 11y T'lam 09%g - 11wy
Max. Blast pressure _ 1'6xg 1'6ry 1'6atm 14y 16krg
Horse power =8,740 z.w.P 4,190 4,270 4,670 3,900
Mechanical efficiency 79% 86% 79% 839%
Volume efficiency - 93% .98%
Mechanical efficiency of blowing 80% ’ ’
Heat consumption 2,000%/ 1.z, 2/ 12,0006 7 [ 7 | 2,00004] » [# | 2,200¢8/7 [y | 2,050°%/7 |7
Gas description 900 °/ms 850¢al/ v 850¢al/ 870¢at/y 850~950¢a/ »
0il ‘consumption 120%0/aay | 90%0/ 7 80%9/» 37508 g | 19/mem
Water consumption ii’i’é%/iﬂbﬁz/’ﬂ 225,'('1’6;/5]61011’ /2 atlg?)fé" : 162m%y | 30%/rmp/m
Heaviest piece 437 437 ‘ . R - 407
Weight of fly wheel 607 827 607 687 0r
4 fly wheel diameter 7,000 7,000 :
Total weight 709 7 7637 6807 . 7367 . 6707
Compressed air for starter 18%9]cu?
7 . motor’ 40P 80 rP 112mr S
‘Wasteheat boiler pressure 1459/ om? 12aem 12%0/cn®
Steam evaporation 4,300%9/ 4,150%9/ 5 3,850%9/ 7 - 1,100%9/
B.H.S. =235 m= S H.S =285 m?
Boiler heating surface- Type 48 1 boiler |P.H.S.=140 PHS=115.
SHS.= 22 SHS= 42m?
Engine total length 27,200 28,350 27,200 1 -
Scavending device " Turbo Piston ,
7. motor 170mp © 812mp 200 zp
Vs pressure 081y 03 %y . 0'33atm
» ° blast 170"/ min | 300%™/ nin | 150™/min

Skoda :

T.G. 160 -
fy

with
1,450
3,260

1,600
80

70~83

1lzo’
L6rg
4,8001r.a.r

2,150¢%1/7 [
850cat / 7
75%9/ qay

30Y rmple
at 30°C

éOT )

46575
‘ 20%9
45 up-
20 %9
- 38,8008/ g

BHS=300m |
PHS=12
SHS= 35

28,550
Turbo -

175 gp

03 kg
10,000 m'a/ hrr
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970 - | #or @

B =t

AN T

Turbo blower %02k, HOMEBLILENTET
H 595, L. chid Boiler Plant & #s Generater &
i, BRI LD, BB EEL, SEHE 2
AEHAHS— i & ABRC Gas engine BRI 107,
Lk x & LTk Steam :turbine driven ¢ Turbo -
blower . %@@%mé%%uf AR E O TR
Ten EESTHERS D | PRI oA E OREE R
=& Turbo blower O FASEE Th ik ,E.;,J(%’”G,%
=gk iz Turbo blower E%‘ﬁfﬁ”f%$l ‘Lfcvo
/@ﬁmgm@ﬁm§Twﬁw@b%@ame®de

» %¢j’&%§éz)7bi Two cycle ® bDlx Four cycle o

POICHAT, —RCHEIE LT L0 b . EEic
gD £ <L BILTF Four cycle BIFBETH 2,

4ED qur cycle o Single tandem system cha-
vending & Supercharging OO Wb o &iEsE
Lo 4EO Gas engine it 143 1,900m omsis.
1L kgfem (nomal) OREETHE D A 2BHCHDTH Bo.

FAHBRAINE b . PR TR T BT
ARAEEE T ABETIR A VWS, BEEHEBIWE, E&IcE
ﬁgaama\%mmw
SEH| Lrco RN & 42 H L7 5% % 12 MAN. Demag.
Skoda. Ehrhardt sehmer. John cockerill £t
T RS AL R oR R Skodr 2 Lo
Th Do SEUBEROWAOTE 5 Data ¥ HIK Lic
DIFEEFETH 2,

(2) Skoda %I 7 #; # B 3% 1% 2 =2 F B B
SERICREE | B L CRICREE LT R X 5 G215 6 Bl %
» THIHEA RN O 2B R ’

6 E M SREEATR B A

i) vF—, BRIV v

4. EEieY vy -
EEERF AL v~ ik, EHEHEOKRS FEd 53

GRASP DB b A8 C B

BF=YThD, Ay, ¥ ¥ Y~ OBE/RAIEN
MEL, Zofbic A v~ 273 L b 100mm £E< .
1,600mm &%DTH%, BID A3 FEDbOEHE H

RChbo A2FHObOR, EEHEA—LITLE, ¥

2P ORERMBI VBEVETH S,

Effic Vv ¥ —ofEET, m%ﬁotb%@@.%Oﬁ
EEERTHIRCHh 2L, vV wF~=F4F —FHEBEK
THLTEZHTD 2, BEEH Y v 5 ~REHTH 2
ﬁ,x:i@%@u%ﬁﬁé%#a\ﬁg&bfm@ﬁf
B AL BERREETH D,

ObOU, 1 EABMEET 6701 JhE 736t © b OB,
7=y%1m4wﬂ%tf®%°%©ﬁ‘A%MK&L<
MOBEER L b bHICHWEE b B 573, Ik A =2 5 Fito
FitE o, HECHT2HED 2P0 & bBENS. -
CWESH Y v ¥ —elivT 5Bk (Ignition plug)
OBBLENETH D, FOBICHN VEIEAE L HiDo

, ABRyFY-E SEHEALRERMECL, =
7R Fr ~BEEBR TR B, ORI HLIEN
@, BREEEHIR IR, Rkt ol ke dR E
and. supercharging arrangement) TH %o -

AN R FY ~RFHBFHObOTH M0, Hich L
SRS %0 ‘

SO 2 L, %Gﬁﬁ%ﬁé5&T ﬁmm

(Scavenging

Wio Vv F—5thiEL T, ZOEREKRLLTZH, €0 X
b2 2l Lk {TIRAE B,
COREYY Y v ¥ — v iET 2 L EAHIE. FAA &S

BRIZ I LA ES LB AFLRABERE LA D ORI
ORI TR EI~TF LT, 2ORNEHRZ 5 L5
ADOWAH R F ¥ ~BEORREECTH 2o ‘
A A BTN (Four cycle gas engine)v DA
Pk sz, EUEEo B 28T HBic, TR0
2 (Exhaust stroke) o bA & T 2ERNIC, HED
p BT —inh O Bkglom® DN LA T % EEHZER
« EIRSE P ICBICE S A LCHRBAEYIFT 5 L
ﬁt.%%@%@ﬂbfyﬁﬁké%Dﬁ%Eﬁﬁbyﬁ
W AR (Suction stroke) O#BA & T BERGICE .
SBARZRE IRA LT, Lo TR ) p i s ¢ 54
BTD Do |
AT R v FY —BE ORI TP eﬁ%ﬁ%T%5~

AL LT, Az FRREENE LW, foBBER




N,,w.‘ﬂw.:m
¢

AEREPrHAMNSE & BeH® T “ 971
H7 w7 - ROROMBBIET S 5o MBS LT, B CERBECT2NTH 2,
PR A B RS, WNEE o RGO NEE 2 E

ke caNC S L
i

IC I BEEOBIC, B0 BIT IS EME L b | B

#1096 foErmT 2 F L k23, HoOBACR T 20%
ES0% OHMERY . HOMBEEE L bOTH 5,

5 6 B oA =R TR R ORI C S 51 2 %
Ry FY -y ~KERETH 2, .

N, SRR EHEEoREE L —Ec L, SRR
¥ —sE & T a5, BoRFHLEE (Centrifugal governer)
W TH B, 5 UEIRIENOIRILSE L LT, UBEsH

L YEL kB R, HHERIC BT T Back pressure -

OEIMOE, KOWIHREL ., BREEEASE L ThE
b OERFEERLEIESHREL KB, COA, X3 IR
- EATHECI . BT SBT . Ao B % 2
ke Y, PAT B EMOE LML, WA EH LORE
DRI & RO R 50 BN TF D781k KRBT <
, - MAN iito S0 iz o FEIiC T e
KL ZRFEE IR FIdSEE (Back expansion arrange-
ment) T %, C il @R MEHHROBEC, BEkoMK
(Clearance) B L ~T/E%, 2Lk Scavenging
Turbo blower 7 L2 KFHREL, AL LGS
TR O TS . PRITASIC fo C RS — 5 OBREELL
RIC B L, ) v~ 0l 2 105 BBIC A 5
FIE LT, RAMEROSILEB LT 2B TH 2,
o = BEIUE  FOWRBSEICHR S LTHE S Ly T
Tk mmmRc L. Boe A s pERT L0
1 TH 20, HO®D OFEFELINIL 500°~700°C OEiHE
B e LT, SR ORHITESCS %,
FoEO WAL . A CBEEN & R
T, #oEKkyit2HE L, cBBICSEDO 22 S E
WHEBR RIS b 300m OMBERY AT 2 BB O

FEMERERS ) 16 FIET 350°C OEHFEA L 1 B
38t BEUBLIHELADTHD, CORBRBEMELBEET

S, KIGOBUREIKE L, BEZeh b 2 BROEE

& 170°C PAh& 72 % FTHEEE O B 73 HERO $1

| 27°4% BHEFWES 30% RRHEMAE L LodddEdr
;/ BTAY Enor, (2T ERHHO B

“ &, REBORERE  EIEREROBEKIIO Lo

A, HEEB R AT boIE LT, BT EoRE O

BIAET R 2 T BB R D LA HE, B0

TR =R AT BR BRI B S _

7@

KRR mALE, ZOHEA 5000 bb D, o
s Fly wheel ofilic BsE U o Rk EYHERs start
LTESEONESBOEB IR T 21, ZoZIROREI
MO WERIC , WS R U RR S . 188 LS 2 B
T ThH D _ :

FEOGERNE AR DI L, c SR EBh
T ¢ . BEERE IR PRI D . 2 ORREONESS)

CHLTIEFELRELYRITTOTH S, £ THSHEDO A
2 ¥ BN O LB L /22 CBOTIE, COBYME
L. coEEBOPELaU LD 28T, ERo—
ik, BEICH LT 15° oERbeEo, et (Oflique
pile) EFESHICIT T, %%EE*W*\%#%VC L7, @0
Pedestal pile it fLCIRETHER 18m HOBAKIE 430
mm THBo ‘

AL, £ OR SEARIEFAETS 545 15° o fEft
OB, PETEEE LT R#ETH O,
xa yESHEBERMe, EETHOREL T L KO
BTe 2, BEME FROBHE ., AT D7 b —Ff
CRESET B | .

—_15 —



972 @hor i

A e R At

$ 6 K INBSHENREEL EREETREN IS . A 800mm 13
THAW  VEEMEAE 7ERHE TR # T REER L,
| BERE EERIELIRT mum s | | REORGHEL . BRED
wow B 7 b0 BHM 198w EEHL 190 4) 195 5 SFEFABET, MEEBICER SN S
"t ﬁ ; : g igg gl sezms D TEL . AHEFERBT . —
2 , o R Uk SRR &
wweme BT 518 ss zisor KT ik AL S
avry vﬁé\ 7 6 4 ; Engine 1834m® Scavenger 52n° RN LT 555‘
-V f 7 9 20 STV BOCT Qompreseor S0u" Boiler Sat TR . BRI b
mmw 75 L v me AT & FHT® 545, K
wor BT 8 m, e | DEZEEICR T I, BATHFEO
@ ' B 55¢ 60us T 1~ HHEOTH B%5, R UHAKEE
I 560 Y i Fet =

B BEBEEHFTFEE
4. BAEHHEERE BAEHEREEE UTER
CEREE 2 b0, v v~ R
7kf‘5}%ﬁ““05*)<*ﬂf\7ﬁ= BECY v A EHEEX Lie o fm
8 BT, %ﬁ@%@“n%114%&&%0
HRRBE D 1 BRI TR 1Zico>%. 10,070.°
T 80 HPEHMC X > TEEBENTH B,

Ne— F U

N B e wF, v ¥ —&, BEE2ZCHELTLED.

EIATRELTH S,
SEHHLTH LR, VF,
%@&An%mmﬁtkyxr%
LB DR L,
K%%WE%@Eﬁ@*&Swmmff FTD BHS B
%ﬁwk%<kémmm FEIES b3INT 20 6, KE

¥ — ORETRA . R
WD 20 A ks

CENENEOHIR TS WOBSHE
TH Do o

. EEiTEERERKEERE BRI o R ok
KiBIHDT, EHOHEEY R T 550~ FEER
2. TSR R c CRASHTH D
- F 2 BRI TR — IR O RSB E E BT L.

PEEEBIIN RS S O & B BT, S EIOBGHCE D

Tk, 2E0HEEE LU THR M~ . (5 8 B2

Fet Lo, —KiEAE LT 25,000m 5 ¢
ﬁﬁ&ﬁ?&%@4ﬁ.:ﬁﬁ@%&ufﬁb<25mm
m'[hr OF ﬁ%ﬁ?%%@Q%%ﬁyﬁLﬁ
75,000 0 CH 5o

%ﬁﬁibﬁﬁﬁmm&ofﬁﬁ*nkﬁﬁﬁﬂ TKD
AT VAEEERT LT VY ~F~CTADT, 70\~75°C

# 8 B GENERAL ARRANGEMENT OF THE ELEOTRIC GAS CLEANING PLANl‘

PRIMARY COTTRELL

‘SECONDARYCOTTRELL _ L
Bleeder|-| . .-
2 Pre Cooler
. . ) - Bleeder s o —A 2
~ FAN ROOM X A 'T;:\ ” , g
' TRANSFORME R - ~ Water Seal .
ROOM_ o - Kappin e (el Valve . |
hand Crane (=) 750007 3 L oppg ecelving :
: T anMnmer platelIlli e
© 75,0007 I . ‘e&!,elvxlno ater Sea)l” dischargell| i
! alve lect
i - Synchronous lateml}nUH AL
. i FAN Motor " Tilldischargeyii: /
OUTLETFOR ! i o felectrode] A RPN ] g ~ Inlet £
Purifiedgas @ tLiea: - I ’ |” HI U G oG ) | oL / : Cgue e%l;ls
t ' \\ Rectifier. ol ) M| N N i) '
i ﬁ . A\ 7 ‘\\J N ‘
16 ——
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D .\t
\

PR

AN B GR BT IRR s MR HR i B T , ' 978

ik an s L3c, BEOBRE LB T XRKERCAS
—RIKBEFHC TRESO 5 2 P i3BEES R 0897/ LI
TFlih, ZRBEEZHCAD  BEEDO S 2 P bkAE L,
0°029r/m* T &% %, ‘ , _
— I BERF T O I BERR I T o 5347 & BT < 39—
I L, KEERERE Y B < T 2 £ Reverse gas flow system
TR Lreo

WBETBRIAR O FEE S . — KBRS O F ¥k © B 1t 250

- mm RO ERFEOE 200mm ZHIKEER ORI T & 200
mm FFHE %

180mm L THBs .
KBRRORETIER = LTIk, FHBRETIEE 240 Lico
BHEETSE D, WEBABCBS TR b0k 2y v
BOREET, KEEBICHUT 37 bOIE . BHL. 4%

BORBOED LI EET, T bIERET S %o
EHBI TS5 B A D 7 B — BRI 57 1k . KBTI

BN EE T 2 0B 50 5, COMEFMTED 258

HERESTREL
a5 E Lk

BRI RS K&Ofﬁﬁufyxb@¢m@.%l2
% D K0 &, #917% © Zn0 L% 8B LTHDH D
ZEL R CEKRT 2Hk, F1OEROFLETH DT,
HTFERPIFET &) LTS TD %0

SED= o VA BRKELER ORGHCE ST b,

b U A A S EER @E@%ﬁ%w¢$@<‘mﬁoﬁ
BYETIRETD 2,

AT EOER LB T NIEROML TH %,

a. FHIFOWREGCHOBREY ., & bDIKEMEH Y
BEICT 25, vy -5 Y, BENicERT 5

v EH2ER T OoT, HoRTh b

5XP%E‘KD%< szCo

b. JREERS P R OB O YOS & . TR

'BL@ Y= E%@An&mmn©ﬁﬁﬁ@m%nt<u

v4 7t fr,gmﬂc% {o
RO . %&%a&ﬁw@%m L. ﬂcfcﬁ‘EEit?
pan Reverse gas flow K& qu
d. - HEEE EoKE S A+ OBEHEEA %Za 5 Lab%@
TR BT B H O 2o
.e. ﬁiﬂé‘k@_holii?%/)(@ﬂﬁ%&@ EEHE?(%&I%‘( 5.
ﬁ@li&.ﬁ%%%ﬁ%}fﬁ Lize
LR k*»_ﬂ%?d/i ﬂﬁ””@fﬁi} %%’Dﬁﬁv\ LB R
LEMSR)E L ,\@FU LR T 1 R Lfco

Ly~ k) KEERED

SR, U 0o
”Tﬁmﬁo@%m&orﬁﬁf501bauf

g MEBEBHRORD 2EMC I, KIEKBORE b %
WERICEH R Lics . - o e

h. EAPORHKS . BEEBAR O K o 3= Dy
ECETET 5 © & BB O, SRICOREIR A AT, 7
ENORNEIC, &XFQ%#T
LEEPC ﬁz%%%’%‘%zmlﬁh‘,w .

i BEERRTOWRIEY = bm‘mtﬂ{’?i PEEE B Ld,
HERRZEF - & L TEERECHAR B2 8 L
?co i \

IO R AT L,

k ME. MR ZER2C L, jﬂﬂhmﬁﬁﬁl&@%{%& L
7o ,

L REEEEE RO TE TS, BRIREE OB & ¥
KT BT BBIC, BB RE A 5 — 7 ~ |
7 E BT 2B E O e,

m. Mo, BB O TAT S, R
BEE Y. ks 5 Choking coil - #3M L.
7%¢%®F%&%<$&ch,.

n. SO BRI R s e (Synchronous rec-
tifier) > L OFIRA L,

0. SERMEEBEORE Y fiHic
ORERERT 8 L,
P BEEBROWEL L 5k . BEMEORREL Y
BREL A Bk LBSE, BRERCYHE A+, 728G 7

o~ HABEE, G, dES H A~ oS bR
OGS B — B T~ 7 G T 2 55,
30,000~35,000m/hr OEIEIEELTZ WATE X b %2
BAND B, | |

HEHGCR:EEEEN ., EEcis T 28R,
SR B BEN OBUAREAIC LT, TS T okE
50~100mm OIS % Mers A BICkE. TR AT KEE
400mh LI EOBN ¥ BELT 2o % 5 LTHFRTZR

T F

TOH 2 b O R OHFEHR

,ﬁﬁ%&ﬁ%5&?am;ﬁﬂﬁﬁ%zwcaa“m%f

nﬁﬂ*”'f"\ﬁi‘:kt@?}?%@ﬁ FUTHRET 2 &k, fax
@lﬁi&ﬁxﬁzsmug E@fﬁ-@ﬁ* . P%‘/aﬂsﬁ%mznﬁ
%mn@m%mﬁﬁbko»;;‘ ‘,'
ﬂﬁl%&ﬁﬂl@&kﬁ#?% SRGRIR FLAT A
BRI SRR L

R 25, OOOm“/hr Db 3E I .wﬁﬂa@i@ﬂi\

—_— 17 —
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BREICE B, TR HERERNE., BEMET.

JRARSH T I B M C HE T o TR & e S e T

Eo
Rl

HETHERR EAS, R, BETY, MBEETH 5,

CGEO RS

B9 R RMSESSEETRRE BmI0e 1 AR

i 127,

T 5

3410,

BEM |
0,9002™ pye

3099,
2%

®7 % WEE 2 HEIRERE

25 Fy S . _
737460¢/H o :

1700 e

BRSE 34,1100 e

T dmama——

TEAET 35 7,250m"

o %

(D, I 2872088 & #2EMNFo 50 &
ADEABRE 5,000 2o 8 & ¢ FH LTl Lo
TARREE e b, R84 10 A 11 B, 14 bigy

 AFEFMEER & UORIB L, BN, BIRRE.

1 HE ORGSO T, BRRERS R8T L. 2kt
MG L7 TH 5, : .
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