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A Note on Professor Tien's Special Lecture

Taiging Qiuf

KEYWORDS: Heat Transfer, Future Research

1 Introduction

Chancellor and Professor Chang-Lin Tien of University
of California at Berkeley, the distinguished thermal scientist
and educator, was invited to deliver a special lecture on
October 11 to celebrate the establishment of the Japanese
Heat Transfer Society. Rather than focusing on particular
scientific achievements, Professor Tien presented his
profound thoughts to a packed audience on the growing
feature of heat transfer. His enlightened approach and his
enthusiasm made the lecture remarkably fascinating and
inspiring.

Professor Tien developed a figure of heat transfer
universe to show his research philosophy (Fig. 1).
Temperature and heat flux are the two most important
parameters in thermal engineering. The objective of heat
transfer research is to expand our understanding and
controllability of these two parameters and their related
phenomena in all different directions, such as low
temperature, high temperature, low heat-flux, high heat-flux,
short time-scale and small length-scale regimes. Research
along these directions has resulted in the development of
heat transfer in cryogenics systems, thermal radiation,
thermal insulation, compact heat-exchangers, heat pipes, and
microscale and molecular-scale heat transfer. This
philosophy shows that there is no limit in heat transfer
research. New heat transfer areas will continue to emerge as
technology advances and presents new extreme conditions of
temperature and heat flux.

Professor Tien then chose six particular perspectives of
heat transfer research to reveal its future trends, including
historical, geographical, sociological, industrial,
methodological and topical perspectives. Heat transfer has a
long history. Natural energy transfer processes started ten to
twenty billion years ago during the formation of the universe.
Human beings began to utilize and control heat transfer
processed since human activities came to the earth. In the
last three hundred years, the development of heat transfer has
been greatly accelerated and has played a critical role in heat
engine, power, consumer thermal control (e.g., air-
conditioning), aerospace and electronics industries. In the
near future, heat transfer research will have a strong impact
on many other areas, such as environment and
biotechnology. Heat transfer issues have been expanded
from central system oriented issues to distributed system, to
component and to environment oriented issues.
Consequently, relevancy and compatibility of heat transfer
research to human socicty and natural environment have also
become important research criteria.

Figure 1. Heat transfer Universe

Heat transfer research started from empirical approaches.
Now analytical, experimental and computational approaches
have been established. It is necessary to further expand these
research bascs. Hcat transfer activities have long been
focused on relatively large systems and macroscopic
phenomena. It is now necessary to look at micro systems
and even quantum systems. Microscopic and molecular
approaches will become the indispensable complements to
macroscopic approaches for a better understanding and
control of thermal phenomena. .

Heat conduction, convection, radiation and phase change
have been the major areas in heat transfer. Professor Tien
viewed, however, active research in interdisciplinary areas as
the key to success in contemporary thermal sciences. Recent
development in physics, chemistry, materials sciences and
instrumentation should be incorporated in heat transfer
research. ~ He encouraged researchers to think about
unthinkable challenges and to be more inventive. Instead of
analyzing given systems and processes passively, thermal
engineers should explore new methods to actively control
energy transfer. At the end of his lecture, Professor Tien
discussed new and exciting research topics developed in his
group. One is high-power and short-pulse laser interactions
with single-atomic-layer films, and another is heat transfer in
micro devices and factual medium. He demonstrates that
there are many new research frontiers and heat transfer is
going to continue and have a very bright future.

TDepartment of Mechanical Engineering, The University of Tokyo.
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HTRI ST-5 Mod 0.20-1.08 27-0CT-94 18:26 Serial Number 0000001701 Page No- 2
Problem-HTRI*CRUDE OIL HEATER kkkk]
Case -CASE 1A
Design-Horizontal Countercurrent Flow TEMA AFU Shell with Segmental Baffles
—Specification Sheet MKH Units

This copy of the program released to the following HTRI Member Company:

NIIGATA CONSTRUCTION CO., LTD.
For use by: PROCESS

Job No. CASE 1A
Customer HTRI*CRUDE OIL HEATER kkokk 1 Reference No.
Address Proposal No.
Plant Location Date Rev.
Service of Unit Item No.
Size 1016x9476 (mm) TEMA Shell Type-AFU Connected Ser. 1 Par. 1

Surf/Unit (Gross) 510 (m2)  Shells/Unit 1 Surf/Shell (EFF) 503 (m2)
Performance of one Unit

Fluid Allocation o Shell Side...... toa.. Tube Side......
Fluid namc + PROCESS FLUD + CRUDE FEED
Fluid Quantity, total (1000 kg/hr)+ 105. 235 + 630. 849
Vapor (In/Out) + + + +
Liquid + 105.235+ 105.235+ 680.849+ 680.849
Steam + + + +
Water + + + +
Noncondensable + + + +
Temperature (In/Out) (deg C)+ 315. 6+ 81. 0+ 54. 4+ 98.9
Density (kg/m3) + 658. 7+ 996. 3+ 823. 3+ 795. 8
Viscosity, Mixture (cP)+ 0. 3200+ 4, 0899+ 3. 2642+ 1. 6695
Molecular Weight, Vapor + + + +
Molecular Weight, Noncondensable + + + +

Specific Heat Capacity (kcal/kg C)+ 0. 7100+ 0. 4820+ 0. 4625+ 0. 5092
Thermal Conductivity  (kcal/hr m C)+ 0. 0848+ 0. 1150+ 0. 1066+ 0.1010

Latent Heat (kcal/kg) at (deg C)+ 198. 28+ 76. 67

Inlet Pressure (kg/cm2 A)+ 0 + 0

Velocity (m/s)+ 0.58 + 2.11

Pressure Drop, Allow/Calc  (kg/cm2)+ 0.70/ 0.70 + 0.70/ 0.63

Film Coefficient (kcal/hr m2 C)+ 1192. 52 + 1272. 23

Fouling Resistance (hr m2/kcal)+ 0. 000205 + 0. 000410

Heat Exchanged 14.702 (1. 0E6 kcal/hr) MTD(Corrected) 75.11 (deg C)

Trdnbfer Rate (kcal/hr m2 C) Service 385 65 Clean 530. 74
Construction of One Shell-—- ~———+-—-Sketch Nozzle Orientation -

+Shell. Side+. Tube Side+

Design/Test Press(kg/cm2)+ 21/ + 42/ +
Design Temperaturc(deg C)+ 0 + 0 +
No. Passes per shell + 2 + 2 +
Corrosion Allowance (mm)+ + +
Connections+In (mm)+ 205.00 + 336.55 +

Size and +Out (mm)+ 205.00 + 336.55 +

Rating +Intermediate + + e
Tube No. 674 0D 25.40 (mm) THK(AVG)Z 413 (mm) Length9476. (mm) Pitch 31.750 (mm)
Tube Type PLAIN Material CARBON STEEL Layout Angle 90 deg
Shell 1016.000 ID oD (mm)  +Shell Cover
Channel or Bonnet +Channel Cover
Tubesheet—Stationary +Tubesheet-Floating
Floating Head Cover +Impingement Protection NO
Baffles—Cross PARALLEL  SEG Cut 17.05 Spacing—c/c 530.55 Inlet 530.55 (mm)
Baffles-Long  YES Seal Type
Supports—Tube U-Bend Type

Bypass Seal-Peripheral NO Passlane NO  Tube-Tubesheet Joint
Expansion Joint NO Type
Rho-V SQ-Inlet Nozzle 1190.7 Shell Entrance 5208.7 Shell Exit 5208.7

Gaskets—Shell Side Tube Side

-Floating Head
Code—ASME Stamp TEMA Class
Weight/Shell 20470 Filled With Water 28448 Bundle 9387 (kg)
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Announcement and Call for Papers

ISROMAC-6: The 6th International Symposium on Transport Phenomena and Dynamics of
Rotating Machinery
Honolulu, Hawaii, USA, February 25-29, 1996
Sponsored by the Pacific Center of Thermal-Fluids Engineering

Papers are solicited that deal with any aspect of (1) thermo-fluid transport phenomena(mass, momentum,
and heat transfer), (2) dynamics including seal and rotor dynamics, vibration, and whitl, and (3) other related
topics such as design and control of ratating machinery. All types of rotating machines are considered, including
turbines(gas, steam, hydraulic, and wind), pumps, compressors, fans, propellers, engines, and others.
Modeling. theory, experiments, computational methods and numerical simulation are all appropriate.

The official language is English. The abstract should contain (1) title of the paper,(2) five keywords in the
descending order of importance, (3) name, affiliation and full address of all authors, and (4) telephone and fax
numbers of the author to whom subsequent correspondence should be directed. The objective, results, and
conclusion should be clearly stated in the abstract. Final acceptance will be based on review of the complete
manuscript. All accepted papers will appear in a preprint volume to be distributed at the conference. Papers of
archival value will be further reviewed for publication in the International Journal of Rotating Machinery.

June 1,1995 : Three copies of abstract due June 15,1995 : Notification of abstract acceptance
August 1,1995 : Four copies of full length manuscript due
September 15,1995 : Notification of final paper acceptance  November 1,1995 : Final manuscript due

Abstracts should be sent to the Conference Chairman : Professor Dr.-Ing. D. C. Han
Department of Mechanical Design and Production Engineering, Seoul National University
Shinrim-dong, Kwanak-ku, Seoul 151-742, KOREA

Phone: 82(Korea)2(Seoul)880-7139 Fax: 82(Korea)2(Seoul)883-1513

For further information, contact Professor Wen-Jei Yang, Dept. of Mechanical Engineering & Applied Mechanics,

2150 G. G. Brown Building, University of Michigan, Ann Arbor, Michigan 48109, USA.
Phone:(313)764-9910, Fax:(313)747-3170
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