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Basic Test on Sodium Fire Protection Systems (II)

- Flow and Combustion of Low Temperature Sodium on Simulated Floor Liner-

Ryuhei Kawabe#%, Yoshiaki Himeno®, Kouji Kawadax,

and Kimihide Mivaguchix,

fbstract

Flow and combustion test of low temperature sodium (250°C) on a simulated foor 1iner
has been conducted to give an answer to the possibe flow blockage or flow plugging. The
simulated floor liner used for this purpose was 2.4m in length and 1.2m in width having
liner gradient of 1/100, The bottom surface of the liner was well thermally insulated.
In the test, 160kg of sodium was slowly spilled from a nozzle having a wide opening at
flow rate of 14 /sec for 200sec, The nozzle was attached to the side of the liner. Flow
pattern and combustion characteristics of sodium have been monitored during the test,
and temperatures of the flowing sodium and a liner steel have also been measured. In the
post-iest examinations, distribution of residual sodium and sodium oxide on the floor

liner as well as that in a drain pipe was determined. The results thus obtained were

summarized as follows, |
(1) At beginning of the test, although the spilled sodium froze for a certain period of

time due to its heat transfer to the liner, it remelted by taking heat from a suc-

ssesive flowing sodium at higher temperature. Therefore, on the liner sodium flowed

continuously without being blocked its flow path.

(2) Heat flux from sodium to the liner was less than 80kw/nf, while related heat trams-

*0arai Engineering Center,Safety Engineering Divison,Plant Safety Section

*%Present : Hitachi Enery Research Laboratory.
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fer coefficient was 300 ~500w/ nf’C. The latter value was almost the same to that

obtained from the similar test with hot sodium (505 ).
(3) Post-test examination fevealed that the distribution of residual sodium and sodium
oxide on the floor liner was almost uniform with the average va}ue of lkg/m. No

massive combustion products that may cause flow plugging was found in a sodium drain

pipe.
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Fig.1 Schematics of Test Rig for Run-B4
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Fig.2 Liner Model for Run-B4
(PSS-SFE-022)
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Table 1 Test Conditions of Run-B4

Items Values
Amount of Supplied Sodium 159.6 kg
Temperature of Supplied Sodium 250°C
Flow Rate of Supplied Sodium ~14 /s,
Supplying Duration 220 s
Preheat Temperature of Mesh Tank 200°C
Room | Temperature 22.2°C
Relative Humidity 72%
Air Flow Rate into Test Cell 0.083m3/ s

(PSS-SFE-144)
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Table 2 Distribution of Residual Sodium
in the Forms of Metal, Oxide, and
Aerosol Deposits after Tests

Mass
Item
505°C Test | 250°C Test
Sodium Supplied to Liner | 150.5 kg 159.6 kg
Undrained| Residuum on Liner | 23.75 kg 4.09 kg
Ist Mesh#1| 0Og 10g
Mesh 2nd Mesh #2| 40g Mg
Tank 0.21 (.36
. 3rd Mesh #5| 110g | K& |130g | k&
Drained
1351k
& 4th Mesh #10| 60 & 150 g
Draining Pipe 0.035 kg 0.1kg
Drain Tank 1349 kg 157.0 kg
Aerosols 3.09 kg 0.002 kg

19
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