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Abstract: In order to investigate the evaporation and micro-explosion characteristics of methanol/
HCB, which present strong complementary physicochemical properties, an experimental study on
the evaporation process of pure hydrogenated catalytic biodiesel (HCB), denoted as M0, and two
ternary blends., denoted as M15 (15% methanol, 17% n-octanol and 68% HCB) and M25 (25%
methanol, 17% n-octanol and 58% HCB), was carried out at different temperatures. The
measurement of microscopic morphology and the thermogravimetry on the blends was performed
to analyze the physicochemical properties of the fuels. After that, the evaporation characteristics

of droplet morphology, square diameter and bubble rate of all tested fuels were obtained in a
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constant-temperature chamber by means of high-speed microscopic imaging. It was found that the

droplet size and the number of the dispersion phase increased with methanol percentage, and the

evaporation rate also increased. In addition, higher percentage of methanol would result in more

intense micro-explosion and bigger ejected sub-droplets. The frequency of micro-explosion

phenomena increased with ambient temperature, which would consequently accelerate the

evaporation rate of the droplets. This work provides a theoretical reference for the following

study on spray and combustion characteristics of methanol/HCB blends in internal combustion

engines, as well as their applicability.

Keywords: methanol; hydrogenated catalytic biodiesel; droplet; evaporation; micro-explosion
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Table 1 Properties of methanol, n-octanol, M0, M15 and M25

SR FH TE - Mo M15 M25
B (20°C)/ (kg * m *) 791. 8 827.0 792. 1 786. 7 788.5
BFiEE(20°C)/(mm? + s 1) 0.74 .30 3.29 2.75 2.47
Fimgk 71(20°C)/(mN +m™") 22.70 27.50 27. 41 26. 74 26. 55
i/ C 65
Toow/C 292
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Flow chart of image processing
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Fig. 4 Droplet distributions of three tested fuels
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Fig. 6 Volatilization curves of three tested fuels
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Fig. 8 Normalized squared diameter curve and bubble ratio

of M15 and M25 at 427 °C
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