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PREFACE: THE ENDURING RELEVANCE OF
ENHANCED HEAT AND MASS TRANSFER

As we celebrate the 20th year of publishing archival Moreover, several broader literature reviews and dis-
contributions in theJournal of Enhanced Heat Trans-cussions of newer developments in the field (Somerscales
fer (JEHT), it is appropriate to reflect upon its journegnd Bergles, 1997; Bergles, 1998; Manglik, 2003; Webb
since the inaugural issue (vol. 1, no. 1, 1993); the sexmd Kim, 2005) have provided the much needed resources
ond through fourth issues of the first volume of whdbr both the researcher and practitioner. Needless to add
was then a quarterly publication were printed in 199that the generational transformation (Bergles, 2001) of
In starting this journal, the objective of its founding edthis important area of research and development contin-
itor, Late Professor Ralph L. Webb (1934-2011), was “tees to expand. It has adapted to new engineering chal-
make JEHT the placé! to publish important papers onlenges (Bergles, 1999), and is critical more than ever
enhanced heat transfer, and to find fha!$e of industrial to the pressing needs of energy and water conservation,
application” (Webb, 1994a). For the latterTachnology mitigation of environmental degradation, and sustainabil-
Reviewsection was included and so designated editatg (Manglik, 2012; Bergles, 2012). Thaournal of En-
were appointed to seek “publishable information from ehanced Heat Transfepf course, continues to play a cen-
gineers in industrial organizations” (Webb, 1994b). In &aral role in this evolving engineering quest by providing
implicit acknowledgement of this goal, and recognize-irg dedicated international forum for research dissemina-
that industrial practice of that time had “led the way in thigon.
creation and development of enhanced heat surfaces anBerhaps by fortuitous coincidence and reflecting the
their application” (Webb, 1994b), the dedicated publiskarly contribution of our founding editor (Webb et al.,
ing of new research has always had a broader scopely2), 45% of the published papers in the inaugural issue
including high performancéieat and mass transfer. Thigvol. 1, no. 1, 1993) of this journal were on enhancement
objective, however, is underscored by new advancemedit® to rough surfaces in single-phase flows. In fact, 78%
in science, engineering, and application of “intentionaffapers dealt with single-phase flows and remaining 22%
methods for improving the heat or mass transfer of a deddressed two-phase heat transfer, and with the same per-
vice or system over that prevailing in “normal” usage. Acentage distribution, respectively, betwgmassive tech-
elaborate taxonomy, developed by our founding advisamquesandactive techniquesvoreover, apart from those
editor, Professor Arthur E. Bergles (1983), characterizes rough surfaces, passive techniques included 11% each
the different enhancement methods. on extended surfaces, displaced enhancement, and addi-
With its early beginnings in 1965 as a project for tives for liquids; active methods were solely focused on
survey and evaluation of the literature on enhanced hetgctrical field effects. This snapshot of enhancement ac-
transfer at that time (Bergles and Morton, 1965), the effditity two-decades ago is somewhat representative of the
to widely disseminate the growing technical informatiogurrent engagement as well. In 2012, as discussed in one
evolved into a full-fledged computerized library of citaef the articles in this issue (Manglik et al., 2013), of all
tions and the first of its kind comprehensive bibliograptfe papers published in the six issues of JEHT, 60% were
was published by Bergles et al. (1983); this was accomn single-phase flows and 40% on two-phase flows. Pas-
panied with a physical library with hard copies of ovesive techniques again take the predominant share of 74%,
95% citations on hand. This compilation has since growvhere use of rough surfaces and extended surfaces each
considerably (Manglik and Bergles, 2004) and has beleave the larger share of contributions1% each). No-
supplemented by periodic updates (Manglik and Bergléably, ~24% papers dealt with flow boiling, a mode of
2004; Bergles et al., 1991; Jensen and Shome, 199®at transfer in which the application of enhancement
which include reports that have targeted specific modeshniques has several unanswered questions (Manglik
of heat transfer and/or applications (Bergles et al., 199md Bergles, 2013) and provides a fertile ground for new
Jensen and Shome, 1994; Manglik and Bergles, 2002)investigations, and-7% addressed compound enhance-
ment techniques. Over time, however, with the altered
'Emphasis added in the quotation. socio-economic landscape and the concomitant engineer-
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ing needs, the applications for enhanced heat and mias&irther anticipated that thédournal of Enhanced Heat

transfer techniques have also changed. Transferwould continue to be the forum of choice for dis-
The present-day imperatives of energy (amdter) seminating the consequent archival papers.

conservation (Bergles, 2012), notwithstanding the previ-

ous energy crisis of the 1970s, have once again reinvig-

orated the engineering challenges of sustainable devel EJ:ERENCES

ment that indeed include new avenues for heat and mgggini, S. S., and Carey, V. P., Strategies for developing surfaces

tLa.msfer enhancement. Todanrelfs enl”lerzgc;ng.ques.tlgnsdlg enhance dropwise condensation: Exploring contact angles,
this arena, two papers (Kedzierski et al., 2013; Beaini an roplet sizes and patterning surfacdsEnh. Heat Transf.

Carey, 2013) in this special issue of JEHT have tackled\q) 29 no. 1, pp. 33-42, 2013.
the problem of enhancement of condensation heat treggs-

I . . . I A. E. d Mort H. A, S d luati f
fer. One contribution (Kedzierski et al., 2013) consi -ergles, - and Morton, - SUIVEY and evajuation o
techniques to augment convective heat transfer, Engineering

ers finned and corrugated §urface; for vapor-space Cor]5roje(:ts Laboratory Report HTL 5382-34, Massachusetts In-
densation of newer alternative refrigerants, and the othekgjyte of Technology, Cambridge, MA, 1965.

(Beaini and Carey, 2013) traverses the use of MENEérgles A. E., Nirmalan, V., Junkhan, G. H., and Webb, R. L.

based manufacturing of patterned surfaces for promotin ibliography on augmentation of convective heat and mass
sustained drop-wise condensation. Both enhancement qf ;. \<far — 1| Heat Transfer Laboratory Report No. HTL-

refrigerant condensation and dropwise condensation (€s3; |SU-ERI-Ames-84221, lowa State University, Ames, IA,
pecially of water) have critical implications for energy 19s3.
conservation in HVAC and power generation. Addressi rgles, A. E., Jensen, M. K., Somerscales, E. F. C., and Man-

the air-side forced convection in fin-tube cores, typically glik, R. M., Literature review of heat transfer enhancement
the dominant thermal resistance in refrigerant or wastegchnology for heat exchangers in gas-fired applications, Re-
heat-recovery exchangers, another study (Kim and Younport No. GRI 91-0146, Gas Research Institute, Chicago, IL,
2013) has explored the use of enhanced wavy-slit fins1991.

The advances in micro-scale manufacturing has also PEQtgles, A. E., Techniques to enhance heat transfend-
vided new avenues for constructing miniature flow chan-pook of Heat TransfeiW. M. Rohsenow, J. P. Hartnett, and
nels and micro jets for cooling and thermal managementy . |. Cho, eds., pp. 11.1-11.76, McGraw-Hill, New York, NY,
as explored by Warrier and Dhir (2013), and for generat-1998.

ing structured porous surfaces (treated surfaces) in Migiigies A E., Enhanced heat transfer: Endless frontier, or ma-
channels for two-phase flow enhancement (Carbajal et al.yre and routine?). Enh. Heat Transfvol. 6, nos. 24, pp.
2013). These emerging issues as well as several other neyy_gg, 1999.

developments in enhanced heat and mass transfer arel?é'rrjles, A. E., The implications and challenges of enhanced
veyed by Bergles and Manglik (2013), and the current Staeqt transfer in the chemical process industri@sem. En-
tus of activity associated with all enhancement technique%ineering Research and Desigvol. 79, no. 4, pp. 437444,

in all modes of heat transfer are discussed so as to bringgg1.

reclent \llvork to t?]e atthenthn of our_readgrs. ds of hBergles, A. E., Energy and water everywhere, but not a
n closing, the changing engineering needs of t eDrop ..., (unpublished presentation), November 7, 2012,

global_economic engine _and attendant problems of congmpyry-Riddle Aeronautical University, Daytona Beach, FL,
sumption and conservation not only present many newog12.

challenges but also provide exciting opportunities forcogérgles’ A. E., and Manglik, R. M., Current progress and new
tinuing research in enhanced heat and mass transfer. Thgyelopments in enhanced heat and mass trangfdnh.
platform for both experimental and theoretical (compu- Heat Transt. vol. 20, no. 1, pp. 1-15, 2013.

tational) exploration§ encompasses phenomena Ov_eréla%ajal, G., Sobhan, C. B., and Peterson, G. P., Symmetrical
full spectrum of physical scales — from very small devices porous surfaces for boiling enhancement in mini-channels:
(mini-micro-to-nano-scales) to very large heat exchangegffects on liquid pressure drop, Enh. Heat Transfvol. 20,
equipment (power boilers, condensers, HVAC systemsno. 1, pp. 73-81, 2013.

etc.). The need fpr greater the.m.‘al efficiencies across fa@sen, M. K., and Shome, B., Literature survey on heat transfer
two ends of the size spectrum, itis earnestly hoped, woultenhancement techniques in refrigeration applications, Report
rejuvenate the scientific discourse amongst our readers ago. ORNL/Sub/91-SL794, Oak Ridge National Laboratory,
well as the broader heat and mass transfer community. |Dak Ridge, TN, 1994.
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