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A Study on the Evaporation and Ignition of Single Fuel Droplet on
the Hot Surface
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Abstract

Recently, impinging spray is used for atomization of diesel engine, but it bring on adhesion of

fuel. Therefore, we studied about droplet behavior on high temperature plate changing the size of

droplet, surface temperatures, and surface roughness of plate .

In this study, We studied to confirm experimentally about mechanism of evaporation and

ignition process of single fuel droplet. We observed evaporation time, evaporation appearance and

ignition delay time by the photopraphs of 8mm video camera.

Experimental results are summerized as follows:

1. The boiling point of fuel affect a evaporation and ignition process.

2. The surface roughness affect a evaporation time.

3. The ignition delay time relate to evaporation characteristic.
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Fig.1 Schematic diagram of experimental apparatus

0 sec 3.33 sec 10 sec

13.33 sec 16.67 sec 20 sec

23.33 sec 26.67 sec 28.33 sec

Fig. 2 Photographs of fuel droplet on hot surface
for n-hexadecane
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Tablel 1. The property of fuel

Parameter ‘ n-Heptane ﬁ n-Hexadecanel Ethylalcohol
Molecular | . |
. CH{CH)CH; | CH{CH)CH;, GHO0H

formula | ] ‘ ]
Molecular |

weight 100.2 226 | 461
Specific 0.6838 0.7739 0.79
gravity(at20’ C) B i B |

Boiling 98.4 2875 | 783
point{° C) )

Critical 267.0 4510 2431
temperatine(K); o N

Critical 223 205 64.75
Heatingvalie | 15000 | 10407 6405
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Fig. 6 Evaporation appearance
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