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Elucidation of Mechanism of critical heat flux for single boiling bubble condition
by using Micro Electro Mechanical System technology
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In order to elucidation of mechanism of critical heat flux, the present research
investigated mechanism of critical heat flux for single boiling bubble condition and enhancement of
boiling heat transfer by using Micro Electro Mechanical System technology. Steady state pool boiling
experiments were conducted by using a copper thin film for the test heater and pure water at some
pressure conditions. The system pressure was 0.01 and 0.10 MPa, respectively. The heaters were made of a
printed circuit board and a silicon wafer with sputtering copper film.

The mechanism of critical heat flux on a single boiling bubble was examined through observations at 4000
flames/s by using a high speed video camera and two dimensional temperature field measurements at 200 Hz
by using an infrared thermometer. Furthermore, boiling heat transfer was enhanced by using copper film
heater bonded a small chip of silicon wafer: the enhanced ratio was about four.
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Table I Experimental Results (ATong, CHF,

Bubble Diameter)
Non 3mm 5mm 7.5mm
S S S S

Wall superheat (K)

26.1 10.6 6.11 6.32

of ONB

Heat transfer
- 1.152 | 2.844 | 4910 | 4.612

coefficient
x10* x10* x10* x10*

(W/im? K)

V| 1324 | 12.81 3.131 3.426
Bubble | ONB
. H | 2041 13.27 | 3.438 3.612
diameter

V| 1132 14.61 9.785 7.663
(mm) CHF q

17.28 | 16.08 11.68 7.861
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