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Slip ratios and two-phase pressure drop values are reported and compared
with data obtained by other investigators.

In a number of natural circulation calculations the cffect of variations in
subcooling and slip ratio is shown. The importance of accounting for the axial
power distribution is also indicated.

Finally, attention has been given to the onset of instabilities in the natural
circulation loop.

An outline is given of the subscquent experimental programme,
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Paper 8

INTRODUCTORY LABORATORY STUDIES OF BOILING-WATER
REACTOR STABILITY

By C. L. Spigt*, J. P. Simon Thomas*, and M. Bogaardt*

After a short description of the aim of the investigations and of the experimental set-up, results are given of
natural circulation experiments in the pressure range of 0-30 kg/cm? and 0-200 kW power dissipation of a fuel-
rod dummy identical in dimensions with the fuel rod used in the Halden heavy-water boiling reactor (Norway).

Slip ratios and two-phase pressure drop values are reported and compared with data obtained by other

investigators.

In a number of natural circulation calculations the effect of variations in subcooling and slip ratio is shown.
The importance of accounting for the axial power distribution is also indicated.

Finally, attention has been given to the onset of instabilities in the natural circulation loop.

An outline is given of the subsequent experimental programme.

INTRODUCTION

WHEN THE construction of the Halden boiling-water reactor
was started in 1957, it proved to be necessary to perform a
number of experiments in connection with the hydraulic
characteristics of this reactor. In the Delft laboratory
for Physics Technology a 30-atm test loop was con-
structed in which an electrically heated dummy fuel
element could be studied. The main aim of the experiment
was to determine whether a fuel channel of the Halden
design was suited for the design power output. In other
words, the only purpose was a performance test of the fuel
channel. When the desired results had been obtained the
experiment was closed down and the apparatus was trans-
ferred to the laboratory for heat technology and nuclear
engineering of the Technical University at Eindhoven,
where it was rebuilt so as to serve a more fundamental
investigation into the static and dynamic behaviour of
boiling-water reactors. The first results obtained in this
programme, which is carried out under contract with the
Euratom/U.S.A. Joint Research and Development Board,
are reported in this paper.

It is well known that the behaviour of boiling-water
reactors can at present not be predicted from fundamental
data that follow immediately from the design. In fact, it
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has been necessary to perform zero energy experiments of
the complete reactor, in order to be able to predict correctly
the static and the dynamic behaviour of the boiling-water
reactor under operating conditions. From the zero energy
experiments the zero power transfer function is obtained
which allows definite conclusions to be drawn regarding
fuel power operation. It stands to reason that it is the
designer’s dream to have the means available one day to
predict reactor behaviour from the results of simple
laboratory experiments, together with a reactor model
study. It is therefore important to try to understand the
hydraulic behaviour of the system or to be able to derive
from the laboratory experiments such characterizations of
the hydraulics that satisfactory input data are obtained to
feed into the reactor model. In the programme undertaken
at the Eindhoven laboratory both courses are followed:
efforts are made to obtain a fundamental understanding of
the channel hydraulics under both static and dynamic
conditions, but at the same time it is endeavoured to arrive
at a hydraulic characterization of the channel that may
satisfy the need of the design engineer.

In the present investigation, an attempt is made to
separate the process variables, such as void fraction, power,
fluid velocity, pressure and subcooling so as to be able to
assess the influence of each variable. One of the means of
arriving at the separation of the variables is the application
of forced circulation. However, in the part of the pro-
gramme that is reported here, only natural convection has
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