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Numerical simulation of full flowfield

of centrifugal nozzle
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Abstract; The gas and liquid flow field inside a centrifugal nozzle and in an area near the exit of
the nozzle was simulated based on a CFD code developed for numerical simulation of the whole flow
field of centrifugal nozzle. The geometry of the liquid film formed in the nozzle and its development
after the liquid film emanating from the nozzle was predicted. The spray cone angle was directly ob-
tained on the basis of numerical simulation. The gas-liquid interface was captured by using VOF
method. The turbulence effect of the gas and liquid flow was simulated with RNG k-& two-equation
model. TVD scheme was incorporated into the VOF method during the solution of the fluid vol-
ume-fraction equations. The computational results agree with the experimental measurements. The
computational model and the numerical algorithm are validated.
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Fig. 1 Structure of flow field
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Fig. 2 Computation domain

2 HEHEEEIEEG

R 2K B (AR AU % T OV T A
e, FmfE SRR R AR A — B0 ORI
YR d BB A o N BIEA SO T4 07
LEERE . REHEaE S, WAL B TR
FE—45 58 PR P R T AR R, 7
SERIX — B UERBIRS, MRS 0 A B i B
FRAMEREARIR R . A BRT KN



B3 ESH KER=E, %

s B 4 i S B R AR 39

&, BSHTE A, Or T B R R H R AR
M 3 AR 2R R s sh s Bl LIE i, A
IREt 2GR, M BEESTHT, BT
f A EMiEsh . %05k SV B AT LA RS 3 7
W, 456 3CHR (1] X VOF Jrikfifeizgh it
T 9 28 LA BT TR WG A AR E 0L, T RLAh
7 B R BB PR SR S T IR I BEK

0s 0. 1s
“ ‘[ 0. 3s
is is

K 3 Wiz
Fig. 3 Motion process of liquid drop
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Tab. 2 Comparison between atomization characteristics of numerical simulation and experimental values

& 5 By CFD RIE HRTIRZE
IS 1 e Ap MPa 0.3874 0.3740 3.58%
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BEF A a, 24.03 24.3 -1.11%
B O R RRE t mm 1.30 1.27 2.36%
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Fig. 4 Variation of liquid film thickness
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Fig. 5 Results of numerical simulation
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