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Research on Spray Fire Technology and Experiment Method

[LIU Chen, HONG Shun-zhang, DU Hai-ou, XIE Chun
(China Institute of Atomic Energy . P. O. Box 275-34. Beijing 102413, China)

Abstract: Spray fire due to the leakage of sodium from pipe of heat exchanger nearby
was analyzed to understand its cause and results. The rate of sodium leakage and the
diameter of sodium droplet were developed in the piping under postulated fire scenarios.
Comparing to the rate of flow and droplet diameter with water spray experiments, on
the basis of the analysis of the formation for droplet spray and parameters relationships
with different sizes of the hole and flow rate, sodium spray nozzle is selected to gather

data of spray fires that will result in more advanced understanding of sodium spray com-

bustion phenomena.
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Table 1 Conditions of leakage situations

HfH

SE
-t WABADE RO
W kg/m® 830 875
g . C 495 310
BIE NN ST . Pa 800 200
BB AN XS R S . Pa 101 101
1B R A kg/ s 70 137.5
IR, m/s 2.7 2.2
& REJE ,m 0.010 0.012
BN, m 0.199 0. 301

LT 1, v B U s i O L A I B 43
5 25.9 m/s.

AR A [ it U 2% 00 1 09 O 3 3 5 g el 1
DL A [6) RO L s (A BROU £ R 5 o 6 - 45
T2,
1.2 $FKREMITE

H T A T ) 2 B0 KO T R E
PR DR O 5 AR A0 A 5 it 3 15 D0 kA0 I 5
KA U B e B K U R R R A A K
WEHEAT O . X A W R AR L o 1Y
W&

¢ = o/ pw

o0 R B kg/m’ 5 o IR A K
%% B kg /m?’



2 X RAE L WUR B KRR o AT R S R AT A

141

®2 AARTIAMERRENRERE
Table 2 Rate of volume and mass flow

for different sizes of holes
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Table 3 Changing rates of flow for liquid

B/ (kg « s B E/ (L min™1)

L&/ mm P EkES R B
AOB OB AOR  HMOR

1 0.02 0. 006 1.2 0. 43

2 0.07 0.03 4.7 1.7

3 0.15 0. 06 11 3.8

5 0.4 0.2 30 11

10 1.6 0.6 118 42

20 6.5 2.5 471 170

30 15 5.6 1 060 382

40 26 10 1 885 679

BE
T IER AT B RO
K% kg/m?® 997 997
Y kg/m? 830 875
FHIY L 0.8 0.9
AQ 1.1 1.07

R4 WINKREHER

Table 4 Conversion of flow rate for sodium and water
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Fig. 1 Specific gravity of liquid
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#h K ki 7K

1 0.02 0.02 0. 006 0. 006

) 0.4 0. 36 0.03 0.03

10 1.6 1.45 0.06 0. 06

20 6.5 5.9 0.2 0.19

30 15 13. 6 0.6 0. 56

40 26 23.6 2.5 2. 34
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Fig.2 Spray droplet force model
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Table 5 Parameters comparison of sodium droplet and water droplet for 10 and 30 mm leak holes

10 mm [ fL 30 mm L
S
K 7K 4
Rk Sy N/m 0.072 0.072 0.19
BB kg/m? 958 958 927
Wi, m/s 1. 45 0.56 0.62
4% m 1.6X10 1 0.7X10 1 4.8X10 1 1.07X10®
iR 2.2 2.2
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Fig. 3 Sodium spray circle
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Table 6 We, under four distinct jet regimes
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Table 7 Comparison of radii for hole and nozzle

Lir/ FLm s/ i 4 U TR AV S ¥ =Y
mm mm? EX s mm? mm

10 79 0.62 49 3.9

20 314 0.62 195 7.9

30 707 0.62 438 12

40 1257 0.62 779 16

50 1963 0.62 1217 20

60 2 827 0.62 1753 24
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Table 8 We, for different sizes of holes
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Table 9 Descriptions and diameters of different droplets

WEMERA  ABURER/(L e min~ D) ABURAIEEAR/ pim
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BN A 0.72~87 850~2 800
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