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Minimum Heat Flux on Film Boiling and Critical Heat Flux in Forced Convection
of Polymer Aqueous Solution - Platinum Small Ball System

Mitsuyoshi SHIMAOKA and Shigeto NAKAMURA

In this paper, optimal test conditions for evaluating the cooling characteristics of agueous polymer solutions have been
investigated and discussed. In the case where the vapor film collapses far before stopping the rotation of the arm, or in the case
where the arm stops far behind after the collapse of the vapor film, the MHF(Minimum Heat Flux) point showed a boiling
curve clearly distinguishable. And it was found that the characteristic temperature obtained by the tangential intersection
method shows good agreement with the MHF point temperature. For the concentration of 5 to 30 vol.%, the influence of the
tangential velocity and the arm rotation stop angle on the MHF point and CHF(Critical Heat Flux) point has investigated.
Because their dependence differed depending on the concentration of the polymer aqueous solution, the optimum test
conditions for evaluating the cooling characteristics were could not obtained. From the observation of the vapor film collapse
process using a high speed video camera, it has been revealed that the starting point of collapse is the laser welded part of the

Pt pipe and the disintegration time is about 60 ms.
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Fig. 1 Platinum probe, K type sheathed thermocouple and the
parts of the support arm.

Fig. 3 Photograph of the developed test equipment.
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Fig. 5 Effect of the concentration of the polymer water solution

on the cooling curve.
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Fig. 6 Effect of the tangential velocity of Pt probe on the cooling
curve.
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Fig. 7 Effect of the stop angle of the rotary arm with Pt probe on
the cooling curve.
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Fig. 8 Boiling curves in water(a) and in polymer aqueous
solution with the concentration of 8.7vol.%(b).
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Fig. 9 Effects of tangential velocity on boiling curve in polymer
aqueous solution with the concentration of 5, 10, 15 and 30
vol.%.
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Fig. 10 Time series high speed video image of vapor collapse
process during water quenching.
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Fig. 11 Time series high speed video image of vapor collapse
process during quenching into polymer aqueous
solution in concentration of 10 vol.%.
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Fig. 12 Effect of the arm stop angle on the boiling curve.
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Fig. 13 Effects of the arm stop angle on the minimum heat flux
and the minimum heat flux point temperature.
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