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Abstract

Absorbent materials such aswood, paper and cotton stabilize the atmosphere of shovcasesagainst
the relative humidit y changescausedby temperature variation and by exchange of air with the sur-
roundings.

There are seweral exchange processesbetween the air in the caseand the outside air: di®usion
through porous coonstruction materials, air °ow causedby temperature and pressurechangesand air
°ow by convection in a shovcasewhoserelative humdidit y di®ersfrom that of it environment. The air
changesabout oncea day in shonvcasesmade by conventional joinery techniques. The rate of exchange
can be reduced to lessthan "v e volumes a year by sealing a shovcaseso that only one small hole is
left for pressure equalization. A dust and sulphur dioxide “Tter can then be tted to maintain a pure
atmosphere within.

In heated rooms without air conditioning the RH may fall dangerously low in winter. A static
method of RH control for showcasesis described. This is a saturated solution of sodium bromide
covered by a silicone rubb er membrane.

A note about this digital version of the article

This version shows ead page, except this one, as a picture. The photographic illustrations are
not well reproduced. As for the content, | would now add that wood is indeed a good humidity
bu®er, but it outgassessudc a variety of chemicals that it should never be usedin a sealedcontainer.
The appendicesabout practical experimental methods seemquaint now (June 2004) but give a good
impression of the joys of experimental work in the analogue world of the nineteen sixties.
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ABSTRACT

Absorbent materials such as wood, paper and cotton stabilize
the atmosphere of show-cases against the relative humidity
changes caused by temperature variation and by exchange
of air with the surroundings.

There are several exchange processes between the air in
the case and the outside air: diffusion through porous con-
struction materials, air flow caused by temperature and
pressure changes and air flow by convection in a show-case
whose relative humidity differs from that of its environment.
The air changes about once a day in show-cases made by
conventional joinery techniques. The rate of exchange can
be reduced to less than five volumes a year by sealing a
show-case so that only one small hole is left for pressure
equalization. A dust and sulphur dioxide filter can then be
fitted to maintain a pure atmosphere within.

In heated rooms without air-conditioning the RH may
fall dangerously low in winter. A static method of RH
control for a show-case is described. This is a saturated
solution of sodium bromide covered by a silicone rubber
membrane.

INTRODUCTION

Two recent articles [1,2] have shown the
advantages of packing humidity-sensitive ob-
jects in cases containing materials, such as
wood and silica gel, which have a stabilizing
effect on the relative humidity.

Objects in display-cascs, as well as those in
transit, will bencfit from this treatment. The
use and performance of stabilizing materials
in this role is onc of the subjects of this
article.

In buildings which arc heated in winter but
a0t fully air-conditioned the relative humidity
RH) sometimes falls so low that wooden
objects are damaged. Show-cases arc not gen-
erally air-tight, and long periods of low
humidity will eventually overcome the in-
fluence of the stabilizing material. A second
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theme of this article is therefore the problem
of maintaining the RH within a display-case
higher than that of its surroundings, without
danger of condensation during accidental
temperature changes.

There is also a brief discussion of air pol-
lution within show-cases because most of the
calculations apply to water vapour and
pollutant alike, and a casc designed to main-
tain a stable RH can easily be protected
against entry of pollutants.

ATMOSPHERIC MOISTURE

The reader will need an understanding of
the concept of relative humidity. A brief
explanation is given below. Much fuller
information is available in some of the text-
books listed in the bibliography (3,4

At ordinary temperatures liquid water is
in equilibrium with a definite concentration
of water vapour in the space around it. This
concentration is almost unaffected by the
presence of other gases and depends only on
the temperature. The movement of air dis-
tributes water vapour to spaces remote from
a liquid water surface, where the air gencrally
contains less than the equilibrium amount
of water vapour. The actual concentration,
expressed as a fraction or percentage of the
equilibrium concentration, is the relative
humidity (RH). The relation between the
water vapour concentration (absolute humid-
ity), relative humidity and temperature is
shown in Fig. 1.

Why choose RH rather than water vapour
concentration as the measure of atmospheric
moisture? The reason is that moisture-
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Fi6. 1. The relation between absolute humidity, relative humidity and temperature. Based
on hygrometric tables HMSO.

sensitive materials such as wood, paper, and
textiles change their dimensions and moisture
content as the RH around them changes, but
are not much affected by changes of absolute
humidity as long as the RH remains constant.
In other words the moisture content—RH
relationship is little affected by temperature.
The moisturc content—RH relationship of
air, however, is very much affected by tem-
perature, as Fig. 1 shows. The conscquent
interchange of water vapour between air and
wood can be used to counteract the change in
RH of air.

EFFECT OF RH CHANGES ON MUSEUM
OBJECTS

The dimensional changes of absorbent
materials are not uniform in all directions.
Fibres swell more transverscly than longi-

tudinally and a log of wood swells less
radially than circumferentially and very little
longitudinally. Much of the trouble caused by
RH changes is duc to this unequal swelling.
The warping of wood, for example, is caused
by its different cxpansion in radial and cir-
cumferential directions. Laminated materials
also warp. Even paper laid down on cotton
cloth may cockle because, although the
individual fibres of paper and cloth lengthen
identically as the RH increascs, the twisted
cotton yarn may actually shorten. The pro-
gressive dissolution of creases in garments is
due to the movement of the fibres as the RH
fluctuates.

Dimensional changes are not the only
result of RH fluctuation. Above certain
values of RH somc mincrals and glasscs
bCCOHlC dCliunSCCnt alld mCtalliC COrrOSiOll
and mould growth occur.
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