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ABSTRACT: Evaporation cooling phenomena of droplets containing fire suppression agents on
a hot metal surface were experimentally investigated. Solutions of water containing potassium
acetate (30~50% by weight) and sodium bromide {(10~30% by weight) were used in the ex-
periments, and surface termnperatures were ranged from 70~116'C. The evaporation time of the
droplet on the heated surface was determined by using frame-by-frame analysis of the video
records. It is found that the apparent evaporation time is shorter in turns of pure water, so-
dium bromide solution and potassium acetate solution. However, the time averaged heat flux is
higher in turns of pure water, sodium bromide solution and potassium acetate solution. In-depth
temperature variation of the hot metal does not occur significantly by the kinds of additive.
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Fig. 1 Schematic diagram of overall apparatus of droplet evaporation experiment.
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Table 1 Parameter and experimental ranges
for droplet experiment

oo toperatare. BE05T

Surface temperature 70C ~116T
Surface material Brass and Carhon steel
Droplet diameter 2.6 mm

Table 2 Physical properties of the solutions

Fluid Viscosity [ Surface tension
[g/cm - s] [dyne/cm]
K-acetate (30%9) 0.0220 73.0
K-acetate (40%) 0.0261 71.3
K-acetate (50%5) 0.0384 69.7
NaBr (1024) 0.0088 739
NaBr (20%) 0.0102 7.0
NaBr (30%4) 0.0109 76.0
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Fig. 3 Evaporation of droplets of NaBr, K-
acetate solutions (30%, w/w) and water
on steel (initial surface temperature: 94.4
C, droplet diameter: 2.6 mm).
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Fig. 4 In-depth temperature variation of a
steel versus elapsed time for K-ace-
tate, NaBr sohitions (30%, w/w) and
water (initial surface temperature’ 86.4
C, droplet diameter: 2.6 mm).
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Fig. 5 Contact angle with elapsed time on steel at various initial surface temperatures with
K-acetate, NaBr solutions (30%, w/w) (droplet diameter: 2.6 mm).
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Fig. 6 Time-averaged heat flux versus initial

surface temperature on steel for K-

acetate, NaBr solutions (309, w/w) and
water (droplet diameter: 2.6 mm).
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and water (droplet diameter: 2.6 mm).
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Fig. 9 Contact angle with elapsed time on
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and water (initial surface temperature:
75C, droplet diameter: 2.6 mm).
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Fig. 10 Apparent evaporation time with initial
surface temperature on brass for K-
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water (droplet diameter: 2.6 mm).
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