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Seeing is Comprehending 
Thermal Hydraulics Explained in a 
Glass Model of a Pressurized Water 
Reactor  (Page 516)

M. Seewald

The Simulator Center runs a 1:10-scale 
glass model of a dual-loop pressurized wa-
ter reactor (KWU design). The phenomena 
which can be observed in the glass model 
demonstrably occurred in a nuclear power 
plant. Two-phase flows can be shown real-
istically.

The reactor cooling system of the glass 
model, including the pressurizer and pres-
surizer relief tank and the steam genera-
tor, are made almost completely of borosil-
icate glass resistant to chemicals and tem-
peratures.

The glass model can be used to demon-
strate modes of operation, defects, acci-
dents as well as thermal hydraulic effects 
in a nuclear power plant equipped with a 
light water reactor.

Licensed shift personnel from German 
and foreign nuclear power plants as well as 
staff from technical departments, non-li-
censed shift personnel, staff of public au-
thorities and expert consultant organiza-
tions, and anybody interested in technical 
problems, to whom thermal hydraulic ef-
fects are interesting objects of study, are 
trained on the glass model.

The official report by the committee es-
tablished by President Carter to investigate 
the Three Mile Island reactor accident con-
cludes that the event at that nuclear pow-
er station could have been avoided, if 
the personnel had noticed the open valve 
of the pressurizer and shut it. In that 
case, the Three Mile Island accident would 
have remained an insignificant occur-
rence.

Our training on the glass model contrib-
utes to a clear presentation of the complex 
phenomena of thermal hydraulics, in this 
way preparing shift crews for a case which, 
it is hoped, will never occur.

Preservation of Competence in 
Nuclear Technology – Research Need 
as Seen by Industry  
 (Page 520)

N. Haspel, M. Fuchs, U. Kleen, St. Nießen,  
W. Steinwarz and H. Wimmer

In view of tighter future budgets for public 
funding of nuclear research and develop-
ment 8 large German firms and the univer-
sities and research centers joined in the 
Nuclear Technology Competence Association 
intend to strengthen their cooperation in 
common research projects so as to pre-

serve competence. This move was initiated 
by the position paper by acatech – German 
Academy of Engineering Sciences, published 
in September 2011, which drew attention 
to the need to maintain and advance nu-
clear competence despite the decision to 
opt out of the use of nuclear power. In the 
light of the recommendations expressed in 
the position paper, the heads of research 
and development of the eight companies 
agreed on the key topics of future nuclear 
research as seen by industry under the aus-
pices of the energy change. On this basis, 
the representatives of industry and public 
nuclear research supplemented the acate-
ch paper by research topics of mutual in-
terest which stand a chance of receiving 
grants-in-aid by the federal government 
within the framework of existing research 
programs. The execution of these research 
projects is to maintain and further develop 
nuclear competence in industry as well as 
in research and teaching.

Computational Analysis for Research 
Reactor IR-40 Rod Bundle  
 (Page 523)

M. Nazififard, M. Nematollahi, K. Jafarpur 
and K.Y. Suh

This study numerically investigates the tur-
bulent flow dynamics and convective heat 
transfer in subchannels of a circular nucle-
ar fuel rod bundle. The geometric details 
of the rod bundle and heat flux from the 
fuel rod are similar to those of Iran Nuclear 
Research Reactor 40 MW (IR-40) under 
construction. A computational fluid dy-
namics (CFD) study is made using ANSYS 
FLUENT 12.1 to estimate the flow field, 
pressure loss and heat transfer coeffi-
cients in spacer grids and rod bundle in-
let flow distributors. Turbulence is mod-
eled using the renormalization group 
(RNG) k-ε standard model. It is numerical-
ly calculated so that the coolant is sub-
cooled at normal operation and 2 phase 
flow is absent. Heat transfer coefficient pa-
rameters soar passing spacers to settle 
about five hydraulic diameters down-
stream in this study. This is due to the re-
duction of the spacer grid effect down-
stream. Also studied is the effect of the in-
let cowl on the thermohydrodynamic char-
acteristics. It was found that the grid spac-
er together with cowl generates higher sec-
ondary flows and turbulence enhancing 
heat transfer along the rod bundle. Results 
show that the inlet cowl tends to amplify 
heat transfer and turbulent mixing. The to-
tal pressure drop considering the inlet cowl 
for the IR-40 fuel assembly is 20.5 kPa. The 
predicted results are found to concur with 
the experimental data available in the lit-
erature.

The Present Global Financial and 
Economic Crisis and the Oil Crises of 
the 1970s – Opposite Turning Points 
in the Development of Economic 
Growth, Energy Supply, and the Role 
of Nuclear Power? (Page 530)

D. Herrmann

After decades of extensive economic growth, 
the oil crises in the 1970s enforced the transi-
tion to intensive growth in a manner conserv-
ing resources, combined with a fundamental 
turnaround in the development of global en-
ergy supply and the role of nuclear power. 
Meanwhile, the world has changed consider-
ably as a result of population growth, techni-
cal progress, and globalization – and it is in 
the throes of another crisis.

The contribution shows, on the basis 
of empirical indicators, that higher commod-
ity prices halted the period of intense growth 
already in late 2007. The following global fi-
nancial and economic crisis can be interpret-
ed plausibly as a return to extensive econom-
ic growth worldwide. This is likely to have 
far-reaching consequences for the future de-
velopment of global energy supply and the 
role of nuclear power.

2012 ANNUAL MEETING ON 
NUCLEAR TECHNOLOGY: Workshop 
on „Preservation of Competence in 
Nuclear Technology“ (Page 537)

W. Steinwarz

Within the 2-day workshop on „Preserva-
tion of Competence in Nuclear Technology,“ 
31 young scientists competed for the „Com-
petence Prize“ awarded by Siempelkamp 
Nukleartechnik for the 14th time. They re-
ported about their papers focusing on nu-
clear technology, reactor technology, inno-
vative reactor systems, radioactive waste 
management, radiological protection and 
energy supply systems.

The jury composed of Prof. J. Starflinger 
(Universität Stuttgart, IKE), Prof. M.K. Koch 
(Ruhr-Universität Bochum, LEE), and Dr. W. 
Steinwarz (Siempelkamp Nukleartechnik) 
assessed the advance compacts as well as 
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the oral presentations. The winner of the 
2012 Competence Prize is Dipl.-Ing.(M.S.) 
Thomas M. Fesich (University Stuttgart). 
Dr.-Ing. Oliver Czaikowski (Techn. Universi-
ty Clausthal) and Dipl.-Ing. Mario Kuschews-
ki (Universität Stuttgart) won the second 
and third prizes.

Development of a Method of Lifetime  
Assessment of Power Plant 
Components Under Complex Multi-
axial Vibration Loads (Page 540)

Th. M. Fesich

In general, technical components are load-
ed and stressed by forces and moments both 
constant and variable over time. Multi-axial 
stress conditions can arise as a function of 
the load on, and/or the geometry of, a com-
ponent. Assessing the impact on stability of 
multi-axial stress conditions is a problem 
for which no generally valid solution has as 
yet been found, especially when loads and 
stresses vary over time. This is also due to 
the fact that the development over time of 
stresses can give rise to very complex stress 
conditions.

Assessing the lifetime of power plant 
components subjected to complex vibra-
tion loads and stresses often is not reliable 
if performed by means of conventional 
codes and approaches, or is associated 
with high degrees of conservatism. The 
MPA AIM-Life concept developed at the 
Stuttgart MPA/IMWF, which is an advanced 
and verified strength hypothesis based on 
energy considerations, allows such assess-
ments to be made more reliably, numerical-
ly efficient, and avoiding excessive con-
servatism.

THM-coupled Modeling of Selected 
Processes in Argillaceous Rock 
Relevant to Rock Mechanics 
 (Page 544)

O. Czaikowski

Scientific investigations in European coun-
tries other than Germany concentrate not 
only on granite formations (Switzerland, 
Sweden) but also on argillaceous rock for-
mations (France, Switzerland, Belgium) to 
assess their suitability as host and barrier 
rock for the final storage of radioactive 
waste. In Germany, rock salt has been under 
thorough study as a host rock over the past 
few decades.

According to a study by the German Fed-
eral Institute for Geosciences and Natural Re-
sources, however, not only salt deposits but 
also argillaceous rock deposits are available 
at relevant depths and of extensions in 
space which make final storage of high-level 

radioactive waste basically possible in Ger-
many.

Equally qualified findings about the suit-
ability/unsuitability of non-saline rock for-
mations require fundamental studies to be 
conducted nationally because of the com-
paratively low level of knowledge.

The article presents basic analyses of cou-
pled mechanical and hydraulic properties of 
argillaceous rock formations as host rock for 
a repository. The interaction of various proc-
esses is explained on the basis of knowledge 
derived from laboratory studies, and open 
problems are deduced. For modeling cou-
pled processes, a simplified analytical com-
putation method is proposed and compared 
with the results of numerical simulations, 
and the limits to its application are outlined.

Development of Measurement 
Systems for Studies of Flow – 
Structure Interactions in Pipe Systems 
Under LWR Conditions (Page 549)

M. Kuschewski and E. Laurien

The Institute for Nuclear Power Studies and 
Energy Systems (IKE) of the University of 
Stuttgart is setting up new test rigs for stud-
ies of cyclic thermal load phenomena within 
the „Studies of Flow – Structure Interactions 
in Light Water Reactors“ joint project. The 
project is part of a total of three individual 
projects within an overarching BMBF joint 
project on reactor safety research, „Basic 
Principles of Systems, Discharge and Materi-
als Behavior of Pipes Under Cyclic Thermal 
Loads.“

The article covers the aspect of experi-
mental studies for fluid mechanics modeling 
of flow – structure interactions. Detailed 
points under study are thermal mixing proc-
esses or laminar flows in a typical tee-shaped 
pipe branch. The interaction between a fluid 
and a pipe structure exerts considerable in-
fluence on the loads and stresses acting on a 
component and on the resultant fatigue of a 
material. In this connection, modeling the 
mixing process, including effects of buoyan-
cy, thermal conduction and head transfer be-
tween the fluid and the wall, is of decisive 
importance.

The experimental data so far accumulat-
ed in studies of non-isothermal mixtures cov-
er but a very narrow range of temperatures. 
The focus of this work is on the development 
of technical measurement systems for stud-
ies of cyclic thermal loads and stresses to be 
applied to pipe elements specific to LWRs un-
der realistic thermal and flow conditions.

On the basis of reliable experimental da-
ta, the processes referred to above and their 
underlying mechanisms can then be exam-
ined in the further course of work, and mod-
els can be studied for applicability and ex-
tended where necessary.

2012 Annual Meeting on  
Nuclear Technology:  
Topical Sessions – Part 1 (Page 553)

Th. Moll and A. Schaffrath

Summary report on the Topical Session of 
the Annual Conference on Nuclear Technol-
ogy held in Stuttgart, 22 to 24 May 2012:

Calculation of discharge of fluids and gas-• 
es, jet and thrust forces and wave forces 
on installations, structures and compo-
nents.

The reports on the Topical Sessions
New build in Germany´s neighbourhood,• 
New developments in fuel technology to • 
resolve current questions,
Decommissioning and final disposal – na-• 
tional and international prospects, and
Robustness of European nuclear power • 
stations against external hazards exceed-
ing the design basis

will be covered in future issues of atw.

Section Reports:  
2012 Annual Meeting on Nuclear 
Technology – Part 1 (Page 555)

Summary report on 1 out of 12 sessions of 
the Annual Conference on Nuclear Technol-
ogy held in Stuttgart, 22 to 24 May 2012:

Education, expert knowledge, know-• 
how-transfer (Section 12).

The sessions of the sections
Reactor physics and methods of calcula-• 
tion (Section 1),
Thermodynamics and fluid dynamics • 
(Section 2),
Safety of nuclear installations – methods, • 
analysis, results (Section 3),
Front end of the fuel cycle, fuel elements • 
and core components (Section 4), 
Radioactive waste management, storage • 
(Section 5),
Operation of nuclear installations (Sec-• 
tion 6),
New build and innovations (Section 7),• 
Decommissioning of nuclear installations • 
(Section 8),
Fusion technology (Section 9),• 
Energy economics (Section 10), and• 
Radiation protection (Section 11)• 

will be covered in further issues of atw. 




