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The Advancement of Breakup and Spray Formation by the
Swirl Spray Jets in the Low Speed Convective Flow

Jaechul Jeong* - Woong-sup Yoon**

ABSTRACT

Breakup and spray formation of pressure-swirl liquid jets injected into a low-speed convective-flow
are experimentally investigated. Effects of the cross-flows on the macroscopic and microscopic spray
parameters are optically measured in terms of jet Weber number and liquid-to-gas momentum ratio.
The liquid stream undergoes Rayleigh jet breakup at lower jet Weber numbers and a liquid sheet isn’t
formed because of the weak radial velocity in the swirl jet. At higher jet Weber numbers, the
macroscopic spray parameter is a very weak function of the momentum ratio but the effect of the
convection on the microscopic spray parameter is significant through the secondary breakup with
increasing in the liquid-to-gas momentum ratio. The convective-flow promotes bag/plume breakup and

the spray formation, and its effect is more distinct at higher momentum ratio.
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1. Blower 6. Pressurization Tank
2. Nozzle 7. Pressure Transducer

3. CCD Camera 8. Test section

4. Telephoto Lens 9. Flowmeter
5. Stroboscope 10. Computer
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Table 1. The Flow Velocity Matrix for the Frequency
of the Blower

Hz 10 20 30 40 50 60
m/s | 6.16 |12.14 | 18.30 | 24.15 | 29.76 | 35.09
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