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INTRODUCTION
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Heat transfer enhancement with
swirling jets (Ianiro & Cardone, 

Appl Therm Eng, 2012) 
Cala et al. EiF 2006



GEOMETRICAL DESIGN: CONCEPT
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GEOMETRICAL DESIGN
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Advantage:

- Simplicity

Disadvantage:

- Less control on

effective swirl number



GEOMETRICAL DESIGN

Assumption:

- Conservation of momentum
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GEOMETRICAL DESIGN
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EXPERIMENTAL SETUP
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EXPERIMENTAL SETUP
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SWIRLING JETS IN WATER
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PIV RESULTS: TURBULENT KINETIC ENERGY
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PIV RESULTS
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PIV RESULTS: POD MODES    – 𝑆 = 0.4
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𝑢′, 𝑣′, 𝑤′ = ΨΣΦ

Φ𝑢 Φ𝑣 Φ𝑤



PIV RESULTS: POD MODES    – 𝑄 − 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛
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1𝑠𝑡 POD mode

𝑆 = 0.4



SUMMARY

• Preliminary assessment of a concept of “geometrical swirl nozzle”

• The method is accurate for low swirl (𝑆 = 0.4)

• Larger swirl numbers are more difficult to reproduce

FUTURE DEVELOPMENT

• Address Reynolds number effect and nozzle geometry on exit swirl

• Identify empirical scalings for the design of the geometrical swirl nozzle
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