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To study the fuel-coolant interaction (FCI) at the low temperature, the water
and the liquid nitrogen were used respactively as the molten fuel and the coolant. To
initiate the interaction, the watet at‘-rm ature in a storage was injected via a
1.5-cm diameter guide tube_into the 'l zﬁ:er and 1-m height cylindrical
chamber to come into com‘ith the liquid nitrogen at atmospheric
saturation. The experimgwmu ed W parameters, the water/liquid
nitrogen volumetric rati er. injection-prc to study their effects on the
interaction. The volun € Q{S 0.10, . and 0.20 with the injection
pressure of 2, 3, and 4 ba

observable pressure spi
was up to 25 bar/s. On
collected post experimefits

mteractlon between the wat

e PI'ESS

i’ the h

indicated the pressure wave pmpagatlonr The propagation velocities due to the
observed strong interactions were comparable with the theoretical sound speed of the
liquid/vapor nitrogen.; 1xture ;which range from 26 to 5241‘#5 with the void fraction
of 0.1 to 0.9. Such ¥ - pres pikes were the shock wave
caused by the vapor &3

—

These results s&égested the possibility of the va;io‘r explosion-liked interaction
between the water and the Aqmd nitrogen like that observed in the FCI at the high
temperature. The e le FCI code, TEXAS,
modified for the ;:ET ﬁ ﬁgm ﬁl‘aﬂ he simulations agreed

with the mixingléxperiments and d1 not exhibit any pressure spike. It 1nd1cated that

EET VTR Wk 1

Flnally, the interaction zone of the vapor explosion-liked interaction was
created to predict the effect of the volumetric ratio and the injection pressure on the
liquid nitrogen-water interaction.
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G2, G3, and G4 measure the properties in Cell 9 while G5, G6, G7,

and G8 measure the properties in Cell 26. The simulation stops

running at the inception ti

Simulate the expeﬁl@f%' ions: Volumetric ratio is

ial water, nitrogen, and

0.10. Water injectiofi pressurejis
wall temperan( :
G2, G3, and ; jes in.CEM while G5, G6, G7,

and G8 me ties j | 26. The simulation stops

K, respectively. G1,

Simulate the e : Volumetric ratio is
0.15. Water injectio 1 water, nitrogen, and
wall temperatures 273 K, respectively. G1
G2, G3, and G4 measure-the in Cell 9 while G5, G6, G7
and G8 mﬁure theJ‘ﬁj ;ém:?s* n simulation stops
running at e e

Simulate the |, peri onst Volumetric ratio is

0.20. Water inj a,ctlon pressure is 4 bar. Initial water, nitrogen, and

wall ﬁ%\gr ﬁ, zﬂﬂfﬂ ?pectlvely Gl,
measure the properties in Cell 9 while G5, G6, G7,

a;ﬁijmmmm npTae

5.22

Pressure profile after subtracting the wall heating and the mixing
with the test conditions: Volumetric ratio is 0.15. Water injection
pressure is 4 bar. (a) from 0-1000 ms (b) enlarged time from 600-800
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