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1.1

1.3

1.5

1.6

SESSION T
"SINGLE CHANNEL FLOW STABILITY, A"

Chairmans: S.G. Bankoff

-Out of pile channel instability in the loop Skdlvan

R.P. Mathisen, AB Atomenergi, Studsvik, Nyképing,
Sweden

Ekperimental and theoretical determination of dymamic
characteristics and stability limits in natural
circulation boiling channels with rod clusters

F. Akerhielm, P.T. Hangson and 0. Nylund

AB Atomenergi, Studsvik, NykSping, AB Atomenergi,

Stockholm and ASEA, Visteras, Sweden

In-pile and out-of-pile hydrodynamic experiments in
natural circulation boiling water channels

J.H. Post, K. Romslo, and V. Tosi

OECD Halden Reactor Project, Halden, Norway

The oscillation onset in a pressurized water natural
circulation loop

C.A. Arneodo, G. Gaggero, P. Gregorio, E. Lavagno,
R. Lazzerini, C. Merlini, B. Panella, A. Taricco
Politecnico di Torino, Turin, Italy

Free~convection heat transfer with liquid metals in a
closed thermosyphon

D.H. Everaarts (Lt. Cdr. (E), former Head Marine
Engincering Dept, Royal Naval Academy, Den Helder,
Holland)

R.W.S. Mitchell (Professor, Internal Combustion
Engines and Gasturbine Lab. Technological University,
Delft, Holland)

W.H. Beek (Professor, Physical Technology Laboratory,
Technological University, Delft, Holland)

Test lengths for the dynamics of heat transfer in
steam-water mixtures ’ .
Heinz Schmidl, Osterreichische Studiengesellschaft
fiir Atomenergie Ges.m.b.H., Vienna, Austria
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1

In-pile hydraulic instability experiments with a
7-rod natural circulation channel

G. Kjaerheim and E. Rolstad

OECD Halden Reactor Project, Institutt for
Afomenergi, Halden, Norway

SESSION IT
"SINGLE CHANNEL FLOW STABILITY, B"

Chairman: S.W. Gouse

Frequency response of a forced-flow single-tube
boiler

Robert G. Dorsch, National Aeronautics and Space
Administration Lewis Research Center, Cleveland, Ohio

The stability characteristics of a boiling system
with natural and forced circulation

¥F.J.M. Dijkman, J.F. Tummers, C.L. Spigt,
Technological University of Eindhoven, The Netherlands

Analytical and experimental studies of the hydraulic
behaviour of rod clusters

A. Bhattacharyya, S. Sallay, I. Haga,

Aktiebolaget Atomenergi, Stockholm, Sweden

A method of detecting the conset of subcooled boiling
by means of a vibration transducer

A. Kitikclioglu, B. Perren, G. Varadi,

Eidg., Institut flir Reaktorforschung, Wirenlingen,
Switzerland

Experimental determination of dynamic characteristics
of a mono tube once through boiler model

K.H. Schoénberg, Technische Hochschule Stuttgart,
W.Germany



3.1

5.4

SES3SION IIT
"FLOW OSCILLATIONS AND BURN-OUT"

Chairman: G.F. Hewitt

"Pressure-drop" oscillations in forced convection
flow with boiling

Alan H. Stenning, Professor of Mechanical Engineering,
Lehigh University, Bethlehem, Pennsylvania, USA
T. Nejat Veziroglu, Professor of Mechanical
Engineering, University of Miami, Coral Gables,
Florida, USA

Gary M. Callahan, NASA Fcllow, Lchigh University,
Bethlehem, Pennsylvania, USA

Flow oscillations in two-phase flow, their
characteristics and effects on burnout

D. Birmann, D. Hein, F. Mayinger, O. Schad, E. Weiss,
Maschinenfabrik Augsburg-Nirnberg Aktiengesellschaft, -
Nuremberg Works

Dynamic and static burnout studies for the full-
scale Marviken fuel element in the 8 MW loop "FRIGG"
K.M. Becker, J. Flinta and O. Nylund

Royal Institute of Technology, Stockholm, AB
Atomenergi, Studsvik and AB ASEA, Vdsteras, Sweden

Flow oscillation and boiling crisis
L.S. Tong, Westinghouse Electric Corporation, Atomic
Power Divisions, Pittsburgh, Pennsylvania, USA



4.1

4.3

4.4

5.1

—25—
_ SESSION IV

"PROPAGATION PHENOMENA, A"

Chairmans G; Vossers

Critical flow in an annular venturi

R.V. Smith, Institute of Materials Research, National
Bureau of Standards, Boulder, USA (on attachment to
AERE, Harwell)

L.B. Cousins, G.F. Hewi »
Chemical Engineering & Process Technology Division,
AERE, Harwell, England

++
bt

The dynamics of waves including shocks in two- phase
flow

M. Fischer, Institut fiir Recaktorentwicklung, Karlsruhe
W. Hiafele, Institut flir angewandte Reaktorphysik,
Kernforschungszentrum Karlsruhe

Acoustic oscillations in a high pressure single
channel boiling system

A.E. Bergles, P. Goldberg and J.S. Maulbctsoch
Dynatech Corporation, Cambridge, Massachusetts, USA

Similarity of [low oscillations induced by heat
transfer in cryogenic systems

F.J. Edeskuty and R.S. Thurston

University of California, Los Alamos Scientific
Laboratory, Los Alamos, New Mexico, USA

SESSION ¥
"PROPAGATION PHENOMENA, B"
Chairman: G. Peterlongo
Acoustic velocity in two- phase flow
S. William Gouse, Jr., and Rowland G. Evans
Engineering Projects Laboratory, Mechanical Engineering

Dept, Massachusetts Institute of Technology, Cambridge,
USA



5.2

5.4

5.5

6.1

6.2

N
N

6.4

The speed of sound in mixtures of water and steam
A.L. Davies, Atomic Energy Establishment, Winfrith,
England

Propagation of pressure disturbances in two—phase
flow

Hans K. Fauske, Argonne Natlonal Laboratory, Argonne,
I1linois, USA .

Propagation velocity of small amplitude pressure
waves in steam-water mixtures '

J.B. Kielland, Institutt for Atomenergi, Kjeller,
Norway

Mnalytical determination of the sonic velocity in
two phase flow
Dr. Giuseppe Passo, CNEN, Rome, Italy

SESSION VI
"PHYSICAL MODELS, A"

Chairman: L.G. Neal

The oscillatory behavior of heated channels

Jean A. Bouré, Commissariat & 1'Energ1e Atomique,
CEN/Grenoble :

Mexandru Mihaila, Institutl de Fizica Atomica,
Bucarestl, Rumania (on agsignment to the Commissariat
a 1'Energie Atamlque)

On the dynamics of variable density single-fluid
model for isothermal two-phase two-component flow
Herbert Eigner, Osterreichische Studiengesellschaft
flir Atomenergie Ges.m.b.H., Vienna, Austria

Single-channel flow oscillations by eigenvalue
stability analysis .

B.S. Bennett and R.J. Watt, Babcock & Wilcox Ltd.,
London England . .

Cancelled



6.5

7.1

7.3

7.4

On the structure of consistent eguation sets to
describe multiphase flow

H. Wondt, Joint Nuclear Research Center, Ispra
BEstablishment, Reactor Physics Department, Research
Reactor (Italy)

SESSION VII
"PHYSICAL MODELS, B™

Chairman: A. Kirchenmayer

Prediction of the onset of system-induced
instabilities in subcooled boiling

John S. Maulbetsch, and Peter Griffith
Massachusetts Institute of Technology, Cambridge,
Massachusetts, USA '

The oscillation onset in a pressurized water natural
circulation loop

C.A. Arneodo, G. Gaggero, P. Gregorio, E. Lavagno,
R. Lazzerini, C. Merlini, B. Panella, A. Taricco,
Politecnico di Torino, Turin, Italy

The influence of the response characteristics of the
heating rod on the stability and burn-out
characteristics of a boiling channel

A.N.J. Verheugen¥*, F.J.M. Dijkman**, H.J. Lamein®*¥*¥*,
L.S. Tong*#***

*Reactor Centrum Nederland, The Hague,
**Tochnological University of Eindhoven,

**%Regcona, Amstelveen, ‘
****Westinghouse, Pittsburgh, USA.

A model for the dynamics of nuclear reactors with

boiling coolant with a new approach to the vapour

generation process
K.0. Solberg, and P. Bakstad,
Tnstitutt for Atomenergi, Kjeller, Norway



8.1

8.2

8.3

8.4A

The effect of .slip ratio on the crucial boiling

length in two-phase instability

Louis M. Shotkin, Brookhaven National Laboratory,
Upton, New York, USA

SESSION VIII

"PHYSICAL MODELS, C"

- Chairmans: C.L. Spigt

The mechanisms of hydrodynamic instabilities in
boiling systems ' ‘

L.G. Neal, S.M. Zivi, and R.W. Wright

TRW Systems, One Space Park, Redondo Beach,
California, USA

Comparative studies of mathematical hydrodynamics
models applied to selected boiling channel experiments
T. Bjérlo*, T. Eurola*¥*, R. Grumbach*, P. Hansson**¥,
A. Olgen***%, J, Rasmussen®***¥,6 K. Romslo*
*Institutt tfor Atomenergi, Halden, Norway

**The Finish Atomic Energy Commission, Helsinki,

- Finland

*¥¥Aktiebolaget Atomenergi, Stockholm, Sweden
**#¥*¥The Danish Atomic Energy Commission, Risg,
Denmark .

**x**¥Ingtitutt for Atomenergi, Kjeller, Norway

Stability problems of boiling water reactors
A. Kirchenmayer, H.E. Scholz

“Allgemeine Elektricitdts-Gesellschaft, AEG-Telefunken

Frankfurt, Germany

Flow excursions and oscillations in boiling, two-
phase flow systems with heat addition

Novak Zuber, Department of Mechanical Engineering,
New York University, University Heights, New York,
N.Y. 10453



8.4B

9.

9.

1

3

9.4

10.

1

Liquid metals challenge to the traditional methods of
two-phase flow investigations

N. Zuber* and D.E. Dougherty¥**

*Consultant, Mechanical Technology Incorporated,
Latham, New York, 12110. '

**Senior Engineer, Mechanical Technology Tncorporated,
Latham, New York, 12110.

SESSION IX
"PARALLEL CHANNEL STABILITY"

Chairman: H. Christensen

Two-phase flow oscillations in vertical, parallel,
heated channels

John D. Crowley, Charles Deane, S. William Gouse, Jr.,
Massachusetts Institute of Technology, Cambridge, USA

An experimental investigation of boiling channel flow
instability

Donald F. d'Arcy, Atomic Energy of Canada Ltd.,

Chalk River, Ontario

Hydraulic Stability. An analysis of the causcg of
unstable flow in parallel channels
A.L. Davies, R. Potter
Atomic Energy Establishment, Winfrith, England
A computer code calculating steady or transient
behavior of a fluid in a reactor core or a test loop
M. Fajeau, Commissariat a 1l'Energie Atomique, Saclay,
France
SESSION X
"FLOW REGIMES™

Chgirmans H.X. Fauske

Cancelled
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10.2 Canqelled

10.3 Interfacial disturbances and stable waves in two
phase annular flow - An experimental study
H.S. Chung and W. Murgatroyd
Nuclear Engineering Department, Queen Mary College,
London, England

10.4 Transition from churn-annular to annular flow
E. Rhodes, D.S. Scott,
Department of Chemical Engineering, University of
Waterloo, Waterloo, Ontario, Canada

10.5 Heated wall-droplet interaction for two-phase flow
heat transfer in liquid deficient region
Dr. Maurizio Cumo, Dr. Giovanni Elvio Farello,
Laboratorio Tecnologie Reattori, Centro Studi
Nucleari della Casaccia, Comitato Nazionale Energia
. Nucleare, Roma, Italia.

SESSION XTI
"COMPONENT AND SYSTEM DYNAMICS, A"

Chairman: L.3. Tong

11.1 Dynamic behaviour of a nuclear reactor control system
based on two-phase fluid
Rinaldo Marcandalli, Aldo Parmeggiani, Guido Possa
CISE, Milano, Italy

11.2 Pressurizer dynamics. Part I. Digital analysis of
: pressurizer transients and comparison with
experimental results
P. de Melker, D.G.H. Latzko,
Technological University of Delft, The Netherlands

11.3 - Pressurizer dynamics. Part II. -Response to load
transients.
A. van den Honert, N.V. Philips' Gloeilampentfabrieken,
Eindhoven, The Netherlands



11.4

11.5

12.1

12.2

12.3

12.4

12.5

Dynamic experiments on a scaled-down model of the
coolant system of the CIRENE reactor

Giovanni Peterlongo*, Guido Possa¥*, Giulio Valli¥*,
*CISE, Milano, Italy - %% CNEN, Roma, Italy

The behaviour of a vertical U-tube steam generator
during load variations, J.A. Heil, B.H. van de
Wijngaert, Reactor Centrum Nederland, The Hague,
The Netherlands.

SESSION ~ XI1
"COMPONENT AND SYSTEM DYNAMICS, BY

Chairman: F. Akerhielm

BWR stability considerations resulting from Garigliano
Research and Development program

J.A. Hodde, C.L. Howard, R.T. Lahey, R.0. Niemi
General Electric Co., Atomic Power Equipment
Department, San Jose, California, USA

Dynamic coupling experiments conducted in-pile using
adjacent boiling channels

1.J. Bjgrlo, R. Grumbach, V. Tosi

OECD Halden Reactor Project, Halden, Norway

Description of a mathematical model for two-
dimensional analysis of boiling water reactor
transients

Jon Rasmussen, A.O. Waagbg,

Institutt for Atomenergi, Kjeller, Norway

Cancelled

A non-linear analog model for boiling loop dynamics
and its application in reactor stability

G. Vayssier, Technological University of Eindhoven,
The Netherlands



13.1

13.2

15.3

13.4

13.5

13.6

13.7

SESSION XITIT

"RAPTD TRANSIENTS"

Chairman: R. Morin

Pressure and flow variations during potassium vapor
generation ;

C«J. Baroczy and L. Bernath

Atomics International, Canoga Park, California, USA

Transient two-phase flow following sudden vaporization
Ralph M. Singer, Argonne National Laboratory, Argonne,

Illinois, USA

Out-of-pile study of the thermal and hydrodynamic
phenomena occurring in a power excursion

5. Elberg and M. Nyer, Commissariat & 1'Energie
Atomique, CEN/Grenoble, France

A measurement technique for voiding transients in
two-phase flow

F. Biagioli (CISE, Milan, Italy) and A. Premoli
(CNEN, Rome, Italy)

A nonlinear multinode transient study for a boiling
water reactor

H. Karwat, Institut fiir mess- und Regelungstechnik,
Technische Hochschule Minchen, Germany

Void fraction measurements in a two-phase flow NaK-
Argon

B. Milliot, J. Lazarus, J. Ph. Navarre, EURATOM,
Centro Comune di Ricerca, Ispra, Italy

Liquid sodium superheat and water ejection
experiments

G.C. Pinchera, G. Tomassetti, G. Gambardella,

G.E. Farello

Laboratorio Tecnologie Reattori, CSN Casaccia, CNEN,
Rome, Italy
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