=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019;19(4):845-853

Experimental Study of Liquid Sheet Breakup in Cross Flow

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Olyaei Gh.! MSc,
Kebriaee A.*' PhD

How to cite this article
Olyaei Gh, Kebriaee A. Experimen-

tal Study of Liquid Sheet Breakup in
Cross Flow. Modares Mechanical
Engineering. 2019;19(4):845-853.

'Aerospace Engineering Depart-
ment, Sharif University of Technol-
ogy, Tehran, Iran

*Correspondence

Address: Sharif University of Tech-
nology, Azadi Street, Tehran, Iran,
Postal code: 1458889694

Phone: +98 (21) 66164600

Fax: +98 (21) 66022731
kebriaee@sharif.ir

Article History

Received: May 02,2018
Accepted: November 02,2018
ePublished: April 06,2019

The present study was performed to experimentally investigate the regime of the liquid sheet
breakup and the effects of dimensionless numbers on the penetration and trajectory of the
liquid sheet in cross flow condition. The shadowgraphy technique was applied to study the
tests. In this work, the effect of the non-dimensional numbers (momentum ratio and Weber
number) were surveyed on the breakup of the liquid sheet. Also, some equations for the
injection trajectory, the length, and the height of the jet were presented based on these non-
dimensional numbers. The tests were done at atmospheric pressure and temperature, where
the Weber number range is from 0.8 to 12.5, the variations of the momentum ratio are from
17.4 to 250, and the changes in the Reynolds number are from 2400 to 10227. Three regimes
of jet breakup were observed, defined as column breakup, column-bag breakup, and bag
breakup. The Weber number is the most effective parameter in the regime change of the liquid
sheet breakup. The results also indicated that the increase in the momentum ratio has a great
influence on the depth of penetration of the liquid sheet, but it has a very small effect on the
breakup regimes.
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