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Abstract

This study examines boiling behavior near the Critical Heat Flux (CHF) threshold using a downward-facing flow on a
polished copper surface. It introduces the concept of a “CHF front” to describe the transition from nucleate to film boiling,
often beginning downstream. The CHF front, which expands at several millimeters per second, reflects the spread of
irreversible dry spots. Findings reveal an inverse relationship between CHF front velocity and both flow rate and surface
roughness, and a linear inverse link between CHF and front velocity. A microlayer balance model suggests that increasing
microlayer thickness slows CHF front movement, delaying boiling crisis onset. These insights advance CHF modeling

and highlight the importance of CHF front dynamics in heat transfer analysis.
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