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A Study on the Cooling Performance of Cutting Oil of Inclined Thermosyphon
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j[ Abstract ],

An experimental investigation was performed to observe the cooling performance of cutting oil and the effect of inclination
angle on the transport behaviour of a inclined thermosyphons with low integral-fins. Relatively high rates of heat transfer
have been achieved by operating this manner. Water has been used as the working fluid. The inclination angle of thermosyphon
and the ratio of Reynolds number of cooling to hot fluid have been used as the experimental parameters. Heat transfer
coefficients at the condenser and the evaporator are estimated from experimental results. The experimental results have
been assessed and compared with existing theory. Good agreement with the theory of Yiwei has been found. The maximum
heat flow rate in the thermosyphon proved to depend upon the inclination angle.
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Fig, 1 Physical model of condensation inside an inclined
thermosyphon
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1.Test Tube 2.Heating Water Chamber 3.Cooling Water Chamber
4.Vacuum Valve 5.Vacuum Valve 6.Vacuum Rubber Hose
7.Vacuum Gauge 8.Vacuum Pump 9.Measuring Device for
Liquid Level 10.Vacuum Rubber Hose 11.Insulation

12.Coolant Flow Meter 13.Coolant Pump 14.Coolant Constant
Temperature Bath 15.Coolant Control Valve 16.Heating Water
Flow Meter 17.Heating Water Control Valve 18.Heating Water
Pump 19.Heating Water Constant Temperature Bath

Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Cross-sectional view of the experimental two-phase
closed thermosyphon
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Fig. 4 Comparison of the experimental results with eq. (9)
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Fig. 5 Comparison between eq. (9) and the experimental
data
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Fig. 6 Plot of heat flux against inclination angle
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. Fig. 7 Plot of overall heat transfer coefficient against

inclination angle
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Fig. 8 Plot of heat flux against inclination angle
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inclination angle
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