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Abstract—Environmental monitoring data, experimental
measurements and computer modelling have been emp-
loyed to investigate the system of local humidity control at
the Sainsbury Centre for Visual Arts. Experiments to
determine the rate of display case leakage suggested diffu-
sion was the main control for gas transport, and water
vapour was transferred with a half-life of 1-75 days. Three
parameters, exchange rate constant, half-life and residence
time, are used to describe gas transfer to and from cases.
Equations are provided for calculating the slope of the
sorption isotherms of various sorbents in order to assess
their effectiveness at desired relative humidities. Computer
modelling demonstrated that the sorbent’s chief function is
to buffer seasonal humidity variations; it was shown that a
well-sealed case damps out the more rapid diurnal fluctua-
tions. Modelling is also used to illustrate the benefit of
minimizing case leakage and increasing the mass of sorbent
to extend hygrometric half-time.

1 Introduction

Recognition of the importance of humidity control
has led to the installation of air-conditioning in
many museums and art galleries. Control of the
water vapour content of the air within buildings also
provides the opportunity of exerting some influence
over the atmospheric pollutants within each gallery.
However, the control of water vapour, a relatively
simple matter compared with the removal of some
harmful trace gases, can be expensive. Simply in
terms of energy consumption, the movement of air
within a museum can be costly. Considerable inter-
est has therefore been shown in the possibilities of
environmental control within well-sealed display
cases. This can be particularly valuable for a
museum unable to install an air-conditioning system
for financial or structural considerations.

We present results of experiments conducted at
the Sainsbury Centre for Visual Arts (University of
East Anglia, Norwich, England) which closely
examined gas exchange between the display case
and the ambient air. Computer modelling has
allowed us to predict the responses of idealized dis-
play cases to a variety of external fluctuations in
humidity. Also considered is recent work on newer
and more functional sorbents. Finding that differing
standards and conventions have been used in the
past, we propose and use a system of symbols,
nomenclature and SI units. Where SI symbols are
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not available we have followed the previous usage
that appears to be clearest and least ambiguous.

Anyone adopting a system of local humidity con-
trol faces three practical concerns. It will be neces-
sary to establish the amount of sorbent which is
required. While no harm would come from the use
of excessive quantities of sorbent, it would be
expensive and require additional effort to precondi-
tion to the required humidity. However, the amount
of sorbent cannot be established without considering
the leakage rate of the cases and the variability of
humidity within the gallery. The answers to both of
these questions can only be determined by monitor-
ing the particular case and gallery concerned.

2 An example of local humidity control

The Sainsbury Centre presents some unique prob-
lems in environmental control. It houses a collection
of antiquities, contemporary works of art and
ethnographic objects given to the University of East
Anglia by Sir Robert and Lady- Sainsbury. The
building, constructed with the aid of an endowment
from the Sainsburys, is a long, open-ended struc-
ture, clad with interchangeable aluminium and glass
panels that enclose the ceiling and walls. Both the
open ends consist of glass panels bonded with
silicone adhesive to form a continuous area of glass.
The centre is an enormous, open-plan, single room,
approximately 26,000 cubic metres in volume, con-
taining exhibition space, a restaurant, a reception
area, a senior common room and an area for the
School of Fine Arts. As the building is not air-
conditioned, it was found necessary to adapt the dis-
play cases in order to provide a localized system of
humidity control.

As the majority of the free-standing display cases
are of a standard size (180cm x 60cm X% 60cm), a
straightforward modular approach to humidity con-
trol is employed. Each display unit consists of a top,
constructed from acrylic sheet, which is secured to a
mild steel plinth (Figure 1). The preconditioned
sorbent, regular density silica gel, is installed within
the case on a specially designed tray that fits snugly
on a metal lip within the plinth. The silica gel is
stored within a muslin bag that has a pressure-
sensitive fastener (Velcro) on the edge to facilitate
handling and regeneration. The baseboard is perfo-
rated and trimmed along its edges to allow air circu-
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