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Hydrodynamic effects of heater lengths on pool boiling critical heat flux

Su Cheong Pigkl’*, Do Yeon Kim::*, Seon Ho Choil’z,* Chang Hoon Leel’;k .
Younghun Lim*"", Chi Young Lee*", Yeon Won Lee"™ and Dong In Yu" ™'

Abstract In the study, pool boing critical heat flux (CHF) was experimentally investigated depending
on the length of heaters. A smooth silicon oxide surfaces are used as the boiling surfaces. As the
results of pool boiling experiments based on distilled water in ambient pressure condition, the CHF
decreased as the length of the heater increased. By the high speed imaging, it was shown that the
number of vapor columns increased as the length of the heater increased. Comparing the number of
vapor columns and the CHF according to the heater length, the change in the CHF according to the
heater length was analyzed based on the hydrodynamic instability.

Key Words : Pool Boiling(573H]5), Critical Heat Flux(4A€-<5), Vapor Column(%717]%),
Instability(£-<H44)
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Fig. 1. Heater mask pattern for boiling samples:
(a) 15x10 heater, (b) 30x10 heater, (c) 50x10
heater, and (d) 70x10 heater.
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Fig. 2. Experimental apparatus
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Fig. 3. Temperature-Resistance relationship of boiling
samples
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Fig. 4. Experimental procedure.
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Fig. 5. Boiling curves for all test samples: (a)
15%10 heater, (b) 30x10 heater, (c) 50x10 heater,
and (d) 70x10 heater.
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