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Effects of Water Vapor Concentration

on a Droplet Evaporation
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ABSTRACY

An experimental study has been conducted to clarify the effect of vapor on droplet
evaporation. Droplets of water, ethanol, n-hexadecane and n-heptane were exposed in air
stream. Temperature, pressure, and flow velocity in the ambient air are 470K, 1 atm, and
2m/s, respectively. Measurements are carried out for the wide range of water vapor
concentration(0% ~40%). To obtain the time histories of droplet diameter, suspended droplet in
hot and humid air stream was synchronized with a back flash light, and enlarged droplet
images were taken on a CCD camera. With the vapor concentration increasing, the
evaporation rate constant of water droplet decrease slightly and the droplet of ethanol and
n-heptane increase actively. The evaporation rate constant of n-hexadecane which has higher
boiling point than water increases within around 30% of the concentration.

ZF2 71449 : Droplet evaporation(9# 3%), Micro-explosion(®] &%)
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Fig.1

The schematic diagram of the
experimental apparatus
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Table 1. The kind of tested fuels and the
main properties at atmospheric pressure

| Boiling Latent
Tested Fuels Poini(K) Heat(kV/kg)
Distilled
Water 373.15 2676.0
Ethanol 351.7 854.8
n-heptane 3716 320.1
n-hexadecane 560.0 2846
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Table 2. Supplied amount of water and air

Vapor Temp. [300K] Temp. [473K]
wol(%) | foc/min) [l/g;in] [XJ;;
0 0 107.3 2
10 8 96.6 2
20 16 859 2
30 23 75.1 2
40 31 64.4 2
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Fig.2 Time histories of squared diameter
of water droplets
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Fig.3 The evaporation rate of water
droplet in each vapor mol
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Fig4 Time histories of squared diameter
for ethanol droplets
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Fig. 5 Explosion of Ethanol(Vapor mol 40%)
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Fig.6 The water-ethanol state diagram
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Fig.8 The evaporation rate of ethanol droplet
in each vapor mol
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Fig.9 Time histories of squared diameter
for n-hexadecane droplets
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Fig.11 The evaporation rate for n-hexadecane
droplet in each vapor mol
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