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ABSTRACT

Study on the analysis of sodium spray fire using Gaussian drop size
distribution, which redistributes a droplet spectrum with given mean diameter if its
size classes with critical diameter(D>8mm) occur, was carried out. In this case, the
oversized droplets were reduced to a stable diameter. Results calculated by the code
using Gaussian drop size distribution were in better agreement with Al experimental
results than those of NACOM and SPRAY code. The effect of variance on pressure

in the test cell appeared greatly by

introducing Gaussian function, which could

represent various sodium droplet size distribution. The increase of the variance with
mean droplet size resulted had an important effect upon the pressure in the test cell.
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Fig.1 Reaction model for sodium droplet.
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Table 1. Initial parameters for sodium spray fire codes.

Run #1 Run #2 Run #3
Volume mean droplet diameter [mm] 3.69 457 533

Mean sodium leak rate [g/sec] 824.6 1511.1 985.96
Initial sodium temperature [°C] 538 532 532
Initial cell gas pressure [atm] 1.07 1.07 1.07
Initial cell gas temperature [°C] 23.9 20.0 239
Initial oxygen mole fraction [%] 0.8 15 0.0
Sodium spray duration [sec] 3.3 2.7 5.7
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Table 2. Comparison between computational results and Al experimental Data.

Maximum pressure rise [atm]
SPRAY NACOM this work (0=0nT)| Al experiment
Run #1 0.038 0.043 0.029 0.034
Run #2 0.044 0.043 0.035 0.051
Run #3 0.045 0.041 0.041 0.040
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Fig.3. Effect of variance on pressure with time.
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