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Abstract

In this paper, the experimental study of boiling heat transfer on functionalized metal surfaces is
carried out. Current research shows that micro-nano structured surfaces can effectively improve
boiling heat transfer performance, and enhanced heat transfer on metal surfaces is very impor-
tant for large-scale high heat flux applications, such as in the nuclear power industry. A periodic
corrugated structure was prepared on the metal surface by using femtosecond laser surface
treatment technology. Deionized water was used as the working medium. A pool boiling experi-
mental device was used to study the heat transfer coefficient (HTC) and critical heat flow (CHF).
The results of pool boiling experiments show that the heat transfer performance of micro-nano
structures on the smooth surface of femtosecond lasers has been effectively improved for varying
degrees.
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Figure 1. Schematic diagram of micro/nano structure prepared by femtosecond laser
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Figure 2. (a - c) is the SEM images of the samples prepared at different magnifications when the laser scanning pitch is 0.04
mm, the scanning speed is 4 mm/s, and the laser energy is 0.02 mJ, 0.05 mJ, and 0.1 mJ respectively (Its corresponding right
picture is an enlarged view of the middle area on the left), the right side is the sample image
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Figure 3. Schematic diagram of pool boiling device
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Figure 4. Pool boiling device detail drawing
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Figure 5. The boiling curve, CHF
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Figure 6. The boiling curve, HTC
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Figure 7. Description of bubble growth process
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