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Imitation Study on Flow Field of Nozzle Jet of
Single Hole Oxygen Lance
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Abstract The numerical simulation of jet flow field of inner and out of Laval tube has been carried out by commercial
software CFX4. 4, and the fluid flow distribution of axis symmetry turbulence jet out of tube with different stagnation pres-
sure was analyzed to verify the k-g turbulence model. Results showed that at environment temperature 300 K, the cross sec-
tion area of jet flow was obviously influenced by the distance from cross section to jet nozzle, but with different stagnation
pressure (0.596 ~0.996 MPa) the change of jet flow expanding along radial was minor; and with same stagnation pressure

the jet flow expanding along radial obviously increased.
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bulence field

BEAOLRERN p,, HEEN p,, T p, Fp, B
X R/DAFEBRE AR T EHEHRE,
TEXE p, =1.02 x 1.01325 x 10° Pa, FFLLASE
VS H 1R F1 po LS E RT3 254
A 1d\?
m&=(5)=meL§%ﬁm@ﬁ%wm
HE A D Ma, b Ma’ =0.375 <1, Ma" =




$2. 57k 5N

H8E

552

20

30

2200
\

B2 A EgE i F S S R

Fig.2  Schematic of compressible turbulence field geometry di-
mension
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Table 1 Change of jet flow expanding along radial with
different stagnation pressure
Y/De
X/De =075 n=0.88 n=1.00 n=1.13 n=1.25
(0.596 MPa) (0.696 MPa) (0.796 MPa) (0.896 MPa) (0.996 MPa)
28 3.75 3.81 3.65 3.63 3.64
36 5.05 5.12 5.23 5.19 5.22
45 5.69 5.74 5.81 5.78 5.80
55 6.20 6.26 6.32 6.33 6.35

T X- 0 I o T PR ; De- R HH 1 ET46 5 Y- U &1 MRl
LI
RAALA K
{FEE IR B 4 300 K, M3E T R4 9 N
n=1.13n=1.25(BF¥ (L JE 7753 514 0. 896 MPa
0.996 MPa) 5i& i+ TR KM T, SH RS iE
Y R,

B 1AL, IR A SRR O 300 K, ¥ 1E
EARKFEITTRESRER, S EE S /NFix
T LAES#0.796 MPa (F6L T F 2T R
FKE PN I
2.2 TEARREWE RS AEIRET ST ) &K

TH] ) B AL LA

535 BX RS Laval BE4 4 0 0.5,0.8,1.2 m(#H
WEX/De =22.7.36.4.54.5) &b, 53477 B (- B
77 FRERIRE T S G 1) & 4 A I AR (L AR

& 3(a.b) A 5IHIKEHE 17 0. 796 MPa 10. 896
MPa 254 F iz my R (i mR) B EIRE
HE & B, I 3 AT LAE W, fER—RE T, A
R E AL E L, EAe vh i E AR R /NHE SR 3 7 1Y)
b b BN s TR EE AL B L, AR RE RS,

0.12
0.1 } (a) - ()
0.10 L ZFELaval B E H 118 B/m ZFELavalB % 4 OB E/m
L 009
£ 08}
& 001 |
# 0.06 t 08
f{: 005 ./0'8‘——/'*
® 004
® ol .—/._Oi’——- /__E_-
0.02 |
0.01 |
ol R
0 200 400 600 800 1000 1200 1400 O 200 400 600 800 1000 1200 1400

BE /K

RS K

B3 IRENE SR 0.796 MPa (a) Fi10. 896 MPa (b) W& Mmiz ARSI/ RBENER

Fig.3 Relation between oxygen lance impact area and environment temperature with driving pressure 0. 796 MPa (a) and 0. 896 MPa (b)
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