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of Nozzle for Steel Slag G ranulation
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Abstract G ranulation of liquid steel slag is the key process durng heat recovery. The structure of gas

nozzles and heir hyout should be desned to ensure solidificaton of slag dwwps before they fallng to the

ground. The flw fel of gas jetw ith different structure was simulatd by F hient sofivare and the smub-

ton resultwas canpared w ith that of cold model test Itwas conclided that the canbned lavalnozzle

could provide concentrated and low erexpansion gas jet and utilized to granulate lquid steel slag by gas

quenching The gas jet out of the canbined lavatnozzle coul be syncretized and stabilized at 250 265

and 300 mm, repectively when theM ach numbers of lavatnozzlwere L Q 1 4 and 1 75 Consequent
ly the Iiqud steel shg could be granulated to drop and fly steadilywhen these canb ned lavalmozzle w as

utilzed The gas jet velocily at exit ncreased w ih the ncrease of M ach nunbers of nozzle M oreover

the gas jet tanperature at exitdeclned which could be beneficial to cooling slag drops
Key words steel slag granulatbn laval nozzle flow field numerical smu lation
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Fig. 1 Gas flow field and temperature field in M =1.0 single nozzle
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Fig. 2 Gas flow field and temperature field in M =1.4 single nozzle
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Fig. 3 Gas flow field and temperature field in M =1.75 single nozzle
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Tabk 1 Numerial sinuhtion and theoretical calculateion
results of gas jet flow field in nozzle

/(m* s ") /K
Mo Mo
M=10 318 317 03 251.4  250.0 06
M=14 408 412 L0 215.6 2155 0
M=175 475 478 0.6 193. 0 186. 0 38
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Fig. 4 Flow field of gas jet out of M =1.0 single nozzle

B5 M=1.4BEHIEHRRTG
Fig. 5 Flow field of gas jet out of M =1.4 single nozzle
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Fig. 6 Flow field of gas jet out of M =1.75 single nozzle
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Table 2 Length of core segm ent of gas jet

/mm /mm Po
M=10 0 0 0
M=14 30 83 85 46
M=175 115 104 10 6
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Fig. 7 Flow field of gas jet out of multi-assembled-nozzle
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Fig. 8 Velocity change of gas jet of multi-assembled-nozzle with different exit distance
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Table3 W idth and average vebcity of gas jet at different exit distance
/ 100 mm 300 mm 500 mm
mm /mm /(me s ) /mm /(me* s 1) /mm /(m* s )
M=10 180 255 204 304 120 315 84
M=14 180 270 230 300 140 340 115
M=17175 180 246 300 280 182 300 137

HI3R 3 AT, i BL /R TR0 g A S 3 9 R0 Tn
FFANE 2, [ A A S PO o, S TR
JESEIELAE N, W WL PL/R ZRUME WA ) i v R A
I AT R R, R R i shgg i
Ly AN [F] RS I SR 98 2, #R T A I A Y L
AT, b DAFECY 1 4B DB SRR, Rl
SR B A Al A 5 A ) S L, X B A
FL /R RS MG FR) H 1 LA ST MR 7 5K AR S
TE

HiZR 3thal B, ANE] S ot S RS e
ANTRIEE B4R R ZE IR, BEE S AR, A
(7 LS AR IR T S, Xt i G
IR R, R AL, RENS R
$R v A A T SR O ek i sh e, AT AT A
KLtk

3 RAENAR

N UG A W 5 R R AT BT 3, AR 4 T
SRR BT T 45 R Bt 1 A 3L LR BV
MR, SEE T i 2R 0 VA ARG SR 56 E L B
P BRI R AN FEARIL AN PR A2 ) A e i
BEAT, o b2 SRR i, 2EN AL G S Y A S
X a9 g T mEHE I AR S R ATR
O, B ORI L, A7 b i N A S A S Ui
Ja, A5 R ZURAE T PR AT ’AT, B LK
SYBLR, 0 SErb A e rh BEAR i, 3X S PU/R 2N
ARG TR TS BT kA BN, S A AOAR
S BV TR, TR PU R R
DRI HIUG TRRE , S e B SR, (A9 A SR SRR
WIS e, Y SR e B S AN 2B AW S



. 910

9
Fg 9 Flyng trace of quartz particles at nozzle exit
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Fig 10 Fallng pont of quartz particles
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