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Sudy on Micro Explosions Procedure of Diesal/ Water/ Methanol
Emul sions Dropl et

Wu Dongyin' , Sheng Hongzhi® , Zhang Hongee® , We Xiaolin®
(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi' an Jiaotong University , Xi'an 710049 , China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080 ,China)

Abgract: Laser holographic photograph technique and high-gpeed digital camera were respective-
ly used to observe the instant and entire process of micro-exploson phenomenon ,which occurred
in the diesel , methanol and water emulsion spray at high temperature and high pressure (3.
1MPa, 773 K). Theobservation confirmsthat the micro-explosion exists, but it is difficult to de-
scribe the process accurately with the mathematical methods due to the complexity of micro-ex-
ploson mechanism. Experimental results show that when the ambient temperature is within the
range of“ optimum temperature” , the surface of emulson droplet will form the® no water zone”
at first. It might be difficult to form a small water droplet within the liquid droplets, but several
relatively large droplets might beformed. If the vapor pressure of one of the large water droplets
is greater than the sum of the droplet surface tenson and the environment pressure, droplet mi-
cro-exploson would occur. This process was not only affected by the droplet diameter , the quali-
ty of components, the boiling point diff erence of components, and the characteristics of the emul-
son, but theinfluence of environmental temperature and pressure should also be cons dered.

Keywords: laser holography shadowgraph technique; high-speed digital shadowgraph; emulsion;

micro-exploson
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