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Scope of the study
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Cryo-machining
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Air Liquide - turning of Ti6Al4V with CO2 + air.
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Our scope:
Experimental study of cryogenic jet impingements
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Assumed:

Turning
External jet spraying 

Studied:

LIN or LCO2
Flow rate
Distance 

Heat transfers ?
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Experimental 
set-up @ Paris 
Innovation Campus
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Experimental set-up
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PR : Pression Recorder 
TR: Temperature Recorder

LCO2: 20 bar rel / -18°C
LIN: 10 bar rel/ -168 °C 

Nozzle to target distance
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PR : Pression Recorder 
TR: Temperature Recorder

Mass Flow Rate

LCO2: 20 bar rel / -18°C
LIN: 10 bar rel/ -168 °C 

Nozzle to target distance



I

Nov 4, 2019
R. Grandeau (R&D engineer)/P. Vilain, G. Miranda (R&D interns)

Air Liquide - Paris Innovation Campus 
Projection of cryogenic fluids

THIS  DOCUMENT  IS  PUBLIC AIR LIQUIDE, THE WORLD  LEADER IN GASES, TECHNOLOGIES AND SERVICES FOR INDUSTRY AND HEALTH 

Experimental set-up
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PR : Pression Recorder 
TR: Temperature Recorder

Electrical power

Mass Flow Rate

LCO2: 20 bar rel / -18°C
LIN: 10 bar rel/ -168 °C 

Nozzle to target distance
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Air Liquide - Paris Innovation Campus
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Experimental 
results
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LIN vs. LCO2: Flow Rate Through the Nozzle
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Influence of the nozzle to target distance
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LIN LCO2

Flow rate measured by mass difference [kg/h] Flow rate measured by mass difference [kg/h]
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Conclusion
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Assumed:

Turning
External jet spraying 

Studied:

LIN or LCO2
Flow rate
Distance 

Heat transfers ?
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Thank you
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