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Abstract: The phenomenon of jet boiling has the potential for high heat flux heat transfer, making it one of the re-
search hotspots in the development of cooling technology. However, the jet may cause boiling bubbles to remain on
the heat transfer surface, and the current passive methods (such as gravity) to insufficiently remove these bubbles
which restricts further improvement of boiling heat transfer. In order to avoiding the above problems, this paper pro-
posed the use of back suction to effectively eliminate boiling bubbles, prevent them from lingering near the heat
transfer surface, and ultimately improve the boiling critical heat flux (CHF) . This study developed a microjet boiling
experimental system incorporating back suction, with water serving as the working fluid. Heat transfer characteristics
were extensively analyzed under various conditions, exploring factors such as back suction strength, jet velocity,

and jet/suction distance. The experimental results show that adding back suction has a substantial effect of heat transfer
enhancement on microjet boiling. Within the experimental conditions of this paper, CHF increases with the increase
in jet velocity, which has a substantial impact on boiling heat transfer characteristics. Meanwhile, adjusting the

jet/suction distance affectes CHF. For instance, an increase in CHF is observed when the jet/junction distance is set to
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1.1 mm compared with 0.5 mm. Under optimal conditions—suction flow strength of 0.65 L/min, jet/suction distance

of 1.1 mm, and jet velocity of 3.33 m/s—maximum CHF of 8.60 MW/m? is obtained; a best heat transfer coefficient

of 325 kW/(m” - K) is obtained at a jet velocity of 2.33 m/s.

Keywords: back suction; jet boiling; boiling heat transfer; critical heat flux (CHF) ; enhanced heat transfer
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Fig.4 Structure of annular tubes for jet and suction
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