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Effects of Characteristics of Supersonic Jet in the
Operations of Oxygen Top Blowing Converter

Shuzo 110 and Iwao MucHI

Synopsis:

Theoretical equations determining the profile of cavity in steel bath are proposed based on the
previous analysis on the mixing problems involving momentum, energy and mass transfers in
turbulent axially symmetric compressible flow of supersonic jet.

As the results, the change of cavity profile caused by the variation of the conditions of surrounding
gas around a jet and characteristics (velocity, temperature and compositions) of a jet impinging on
the surface of cavity can be estimated with the progress of blowing time. During the blowing time,
the amount of oxygen which does not arrive on the surface of cavity are obtained from the relations
between the radial distributions of oxygen in a jet and cavity profile.

Also, the operating conditions at the limit of occurance of shock wave in a jet impinging at stag-
nation point of cavity and the problems of mutual interference of cavities are analyzed in this paper.

(Received Apr. 1, 1969)

1. #%

ATERD THRY = v NSBECERT TR 56
FERFICOWTEITLTY = v MEEL kDA, 3T
WHH B LcX 5, » XX Dis{ERN~EH I
MIRDEEFEY = v MY, —BILRFEZERS ETEHFN
SABGDOERT AEEZZATY = v FOHALEIBE
CRERBALZE LS. ZOXS5KY = v MBI E
BTHE, MABRKICDY = v b OREEMSK X BB
HILUBHTHETELS.

FHETE, DL =y MIERLDIEFD o+
ZROCET RIS T 5 O R IR R AR A ke
BHIcDIT, Y=y MEELMA RRTRIDEEG (B
B Wiy 4%, BLSRER #FEL T, MAEROE
R E RS, BEEE (VAR FUo2Ex, F
E) EMABEK & ORDBERIT >V TN § %

T ZTH, BIL/ AVOBETONT, R DR
WD MBFHROZE L, MAREICHAL T B
= v bOIRER X CHRE E O OBFRERD, F7z, K
HOETICESTIRI S Y = v MEH 2 MAIROBEE
o, MLZRARMEEELLVWENSBEELHRITTS.

EHIT, MIEMA FE B AT B30 5FH RO HE
Ly Il VBT KT H—FEL LT, MABRIO
FHMBZ >V T LB 2Ine 5.

EROEEFPTIE, MAFEICEZEL TR, MLR

ol

T 762 Tt % Rl £ OEE SR O KR B I BUR S v
5. —F, WRSNBBELBERRZLORG X V4
Ulc —B{LIREH 25, MEHRE LD ¥ A AT
5. ¥fe, MARELET, HRNEBEE BROT A
%, BE, R EFORBCIOoTERINSRIGEIG
KERBHT 5 EEDIT, RELOHT ZAFEORNETD
BB L DT H A BT 5. LichsoT, #
ZPRAMSRECIBD TR DI, £ 0K, BER
X UHENPKELET 5.

PE3k, EEL/ERECEZET LY = v bOFEEICD
W, Z<OMAMBREREEINTVE. oz, U=
y PEFR B ERE S, BEE, FRECED
THNLAEEE Y = v bIZ2WC, EER, %, WEoE&
BEIEIR D JKOTRDDEHS. L, &fk, i
SOMTRILERTRELETMICS = v MR EESELBEE
KHRBRENTWS. Thbb, BEY = v bOWREKER
TOHZEE FACDWT O AT, H5 i,
2HERTIRRILY = v VEAEEIELLEEDEETD
RN OWT, FELDEREZTEORMEDL 5.

S5, RELMABPEONLEH, REIZBDSIR

* OBAHME 3 ALRSBEARTTRR, BdE s
A1 REs

OAEBERETLER GREMHFRER (7))

B LEERFTER TH S

— 58 —

[




X

WMBEELREFIBECRSTIBEEY = v F REOPHR 1165

R, BYOCHEORASET bEHLEER, HDHERS

o H ADEE & BHEIEN OB L LT RDLED
PRRINTVS. Fio, HRBRIT BT D BERAIT
gEO~I04 ZHE XN T\ 5. FAGELA-ALABASTRO 510

MR DEX OPEEKROERICHEHEL, BATLIELELT A

Uxy PR EOTHLIROEERZ KD TED,
O EERIBOMEE X o THRE SN ERER
FRCHATESLCLERLTWS. ks, M
LEDICA LB SZHEOFHGEDLATVD

Lo LD, ZNLOFRSTORWFd FiRic
BIFBHOT, HA - EEHORBE & MEBH S ER
TEBEATRONTWS. LDERFDXSIZ, Bk X
U EBBSMAERETHL SR AFRICRVTIE, T
NODBRETNTEDTHRERET VAL &1 E
b THBETHB. :
LT, LDIRFOIMBMLIREHEE T 5108
DT, EHE, BB IUCPEOELBEREORT, #Y
B WEBENCOWTIL, MABRE W b D FEFERY
IO EE LT, HARHSMBb D SRl T S 60E (B
#%, MAKHALEIRTS) OBRELHREZHETZ L
WO REERE R L. 2 XvHn LMo A E R
DOEBREIWNIT, Zh bR ETOH ARMOMK & IRE
BB CMABIREHET 5.

' 2. & th

Bil Zvols, MBEEY = v bROEE EOB S
MogEH, Thbb, HEOFAKMAES (LT, Mi
BELWEHRTE) 2EHTH E, £, Y=y b
il EOHESHEEECHD LBV ETHD. K,
L DigFpMAES o E I, HIBOERDSABK
PIZ, BEEDHLVIIELE EOH AZEF S & TR
L EOEES T OFERF — £ 1S CKRRE, £
D F FEBFETORFCER L TS TW 55461
0, FEORRIEF THMBOMAERS 2 EKBRTRD
B2 H 5.

2.1 MBFES

ZCT, MABEZ A, BEED = v MRELTEE
P& LRTIRPOBITICHE ST, IRATHOEERTT
5 EREDTHRDONS. U= v b EIHBEMLER
oEXEE Fig. 1 R,

GRATR (BER, —EBbRE, EB{LKERIOTZE
F) OFZA»LEEY = v PAKOFRLIH EERE DRI
BWT, ToORKERE zary¥—FRAZ, Thzh
M, @ RKTH5ELbNI5.

Pu=pn(Z Yo, i/ Mi)R Ty weereveeereenees (1)
13

P‘ A ] zipl
L
Lip
\"\
1
/
771
h
Y
y=ax*
|
[¢) X
77\ T e

Fig. 1. Schematic diagram of jet and cavity
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