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Abstract

Pouring coolant into molten material is one of the patterns in fuel coolant interaction which is af-
fected by jet velocity and density ratio. The hydraulic behaviors of coolant jet-melt interaction are
simulated by VOF method based on FLUENT15.0. The simulation results agree with Park’s expe-
riments well. The parameter effects on hydraulic behaviors are discussed. As jet velocity and den-
sity ratio increase, the final depth increases. The conclusions are helpful to understand the para-
meter influence and the fluctuation mechanism of final penetration depth.
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XV RS A SN R < R P ST R A I R RIE 5, I 90 1 3 e S 98 SRAS SRR A AT A AUAS [ 24
SOMARLN[2] [3] [4] [5]o FEV AR SR B se b, PURRLSE A G, 28 RAE
B A R EAT 48 A 5230 75 2] [3]. STBAMOTO [2]R A b ¥ BAHBE RS IR A Ak, K45
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BEA RN 1 2 — B B, (R BEREIUR AR 26 — B BRI R A A (W 15 6 FITows)
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RIS B R IR BRI , DR AN TIT T2 75RO\ s i < o o e B 5 Al
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ATCHET FLUENTI5.0 80, SRR T 77 AR SR AR &% I8 2 ARTURL TP 9 VOF VR St /K
NI R R AT FHIE ER . VOF IA[9], BIVRAARANE, WIIE I T SRR P2 i Py SRR AR AR
BRI HEER . A3(1)4 VOF P R BUbR E R AL F IR TTRE[4], F 3 — DRSS, ke Bt
AR BT

ik

ﬁ+uﬁ+vﬁ =0 1)
ot OX oy
AL K WES BB, b SO M, KOS A, RSB N =M. 5 F=0,
MR AN S 5 F = 1, W HR AN MK 5 F =2, Mk aimngg =
FHIGREJE; # 0<F <1, MHZEHIAEATS - KZHRMATC: 5 L<F<2, WRZEHHENK - ks
JBAZ S H6. VOF #7151 N Body Force A z0H FIIAARF S840, Co S0k BN 0.25,

DOI: 10.12677/app.2017.78028 214 I EEY/BEH


https://doi.org/10.12677/app.2017.78028
http://creativecommons.org/licenses/by/4.0/

Jig &

ASC R KRN S & B K IS, fEEH AN EE AR E 2. XA PISO EHF
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2.2. HUERE

ARG 8 AR P B S SRR T R AR IR, W SR, H AR JE T RER 7L
It Park 55 N ASALTBOR KGR, KONAHIFIITRE 70T FCI JEAE FE M af AL 5256 . A SCRA Park 5256
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K FH 3D WIARIEAY, AN XS B TR A 75 55 BRI TF 3 X Oy BLSE AL Y 174 (nf&] 1) HerhoKits b
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HHFLAE FH U AU S 50 B SEARE AR L AAT 546 RS I 42 2 oo

THELX IR RS R R i s, SR S R AR 7 28, A% LG 3k 250000 4> Bk, Kt
X3 4% y HF35 55 i 4 Oy (A 1 o), DR EAARAG E ZR AE T R R AN 04, SP IR BE 0.2 m [X 5
y HTT AU L1704, BF 0.2 m X AL 80 A, IS 20 x 50 M SN MK, SHAX LA 5 x 5 A4
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mm®, % KHUREEL Y 7.13529e+00, fie/NETK T BN 4.63386e—01 ({4 0 MR Rl 22). ¥Iihtk
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Table 1. Physical parameters

=1 MsHek

I HhPE R e
p (kg/m?) w (kg/m*s) o (N/m)
it 1.225 1.76e—05 0
7K 1000 0.00109 0.072
JaaL)
(ﬁﬂﬁﬂ&?) 1880 0.00109 0.017

Table 2. Geometrical parameters of real model
< 2. ERB AR TEME 5

BH4 e
A 5 T (x i) 0.1m
o a L (y i) 0.4m
PSS (2 ) 0.04m
URp WINPT 0.01m

S 3.8mfs
SR IR HEAA

Hip .4 JEA O
P d 2
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Figure 1. 3D calculation model and mesh number scheme
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Figure 2. Numerical results of jet behaviors
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Figure 3. Experimental results [7]
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Figure 4. Comparison of melt surface level
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Figure 5. Comparison of coolant penetration depth
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Figure 6. The sketch map of the histories of jet leading position [7]
6. STk EIERERERTE I REET]

0.25+

0.15 1

0.10 4

Jet leading position(m)

0.05

0.00

[ —— FLUENT simulation result|

0.0

T T T ' T ' 1
0.2 0.4 0.6 0.8

Time(s)

Figure 7. Histories of jet leading position
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Figure 8. The fluctuation phenomenon of final depth
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Figure 11. Parameter effect of surface tension on jet final depth
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Figure 12. Parameter effect of melt viscosity on jet final depth
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