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The Nukiyama Memorial Award: Honor and Challenge

Peter STEPHAN (Technische Universitdit Darmstadlt)
e-mail: pstephan@ttd.tu-darmstadt.de

Boiling is an important phase change and heat
transfer method with a wide variety of technical
applications in all branches of energy and process
technology. Probably each and every undergraduate or
graduate course on boiling heat transfer worldwide
starts with a presentation and further discussion of the

Nukiyama Curve (see Fig. 1).

AT )
Fig. 1: The Nukiyama Curve [1]

In his pioneering work, published in 1934 [1],
Shiro Nukiyama describes for the first time the
relation between the wall superheat AT (compared to
saturation temperature) and the supplied heat Q in the
He found this

characteristic relation using an electrically heated

different pool boiling regimes.
metallic wire evaluating accurately temperature and
input heat flux. Important heat transfer states such as
the onset of nucleate boiling (ONB), the critical heat
flux (CHF), and the Leidenfrost temperature are
related to characteristic changes in the slope of the
Nukiyama Curve. Also the hysteresis with increasing
or reducing heat flux was observed. Nukiyama’s work
became a guideline to heat transfer engineers for the
design and control of boilers and/or steam generators.
all the
developed which contributed very successfully to the

Intense research activities over world
basic understanding of the physical phenomena and to

the derivation of empirical correlations describing the
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influences of wall material, fluid properties, and
process parameters.

Today, almost 80 years after Nukiyama’s
pioneering publication, the boiling heat transfer
research community is still very active. Typically, the
aims of their research have slightly changed. From a
fundamental point of view, the research is more
focused on the very local heat and fluid flow
phenomena in the two-phase thermal boundary layer
including the dynamic wetting behavior. This is
supported by (i) the order of magnitude increase of
spatial and temporal resolution of measurement
devices and (ii) the enormous progress in numerical
simulation methods and computer power in recent
years. From an application oriented point of view,
today’s research is strongly driven by (i) a huge
technological demand for high heat flux applications
on small scales, e.g. electronic cooling, (ii) the newest
possibilities of targeted material design, e.g. surfaces
with patterns of superhydrophilic and superhydro-
phobic nanostructures, and (iii) new fluids, such as
nanofluids.

I personally had the privilege to carry out both,
high resolution experimental studies and numerical
simulations. Supported by several brilliant students in
my team and in close collaboration with numerous

colleagues from many different countries we further

developed the measurement methods and the
numerical methods. The close gearing and link
between these two approaches allowed wus to

contribute to the further understanding of the local
transport phenomena and to start building numerical
prediction methods. This work must and will go on.
Hence, when receiving the Nukiyama Memorial
Award in November 2012 at the occasion of the

International Forum on Heat Transfer in Nagasaki, |
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felt much honored, because the research outcome was [1] S. Nukiyama, The maximum and minimum
recognized by international peers, but also challenged, values of the heat Q transmitted from a metal
because there are still so many open questions and to boiling water under atmospheric pressure,
potential improvements in boiling research. J. Japan Soc. Mech. Engrs., 367-374 (1934)
I sincerely thank the Heat Transfer Society of 37, reprint Int. J. Heat Mass Transfer,
Japan and the members of the Board of the Nukiyama 959-970 (1984) 27.

Memorial Award for bestowing this splendid award
and honor to me. And I’ll promise to deliver more
results in future.
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