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Abstract

A study of the walls of a medieval church shows that porous, water absorbent materials such as lime
plaster and porous limestone, will provide e ectiv e short and medium term humidity bu ering in a room
with about one third of an air change per hour. The church also has natural humidi cation. The source of
the water vapour is probably ground water evaporating from the saturated lower part of the wall. The porous
brick o or also contributes to the humdi cation. Architects can adapt some aspects of church architecture
to improve climate stability in museums.

This is a digital version of the article rst published as: Bent Eshj and Tim Pad eld, 'The use of porous
building materials to provide a stable relative humidity, Preprints of the ICOM-CC (International Council of
Museums - Conservation Committee) Conference, Washington DC, 1993, pp 605-9.



The use of porous building materials to provide
a stable relative humidity

BENT ESH@J TIM PADFIELD
School of Conservation Conservation Department
The Royal Danish Academy of Art  The National Museum
Esplanaden 34 Brede, DK-2800 Lyngby
DK-1263 Copenhagen K Denmark
Denmark

Abstract

A study of the walls of a medieval church shows that
porous, water absorbent materials such as lime plaster and
porous limestone, will provide effective short and medium
term humidity buffering in a room with about one third of
an air change per hour. The church also has natural
humidification. The source of the water vapour is probably
ground water evaporating from the saturated lower part of
the wall. The porous brick floor also contributes to the
humidification. Architects can adapt some aspects of
church architecture to improve climate stability in
museums.

Introduction

This is a study of the stabilising effect on relative humidity
(RH) of porous walls and porous surfaces within buildings.
Our inspiration and our evidence comes from a study of the
microclimate in a church at Gundsemagle, near
Copenhagen (See fig. 1). The church and its wall paintings
are described in another article in these preprints (1). Here
we tell only enough about the church to explain our |,
argument that porous, hygroscopic wall surfaces are a &
valuable, though seldom used, aid to climatic stability in Y&y
museums. :

The church also enjoys passive humidification during the

winter. The church is heated to 12°C but still maintains

over 60% RH inside at times when the expected value, #ig I. Gundsomagle church, near
based on the water content of the outside air, would be Copenhagen.

about 30%. The source of this humidity is probably the

saturated lower part of the wall but there is a contribution

from the porous brick floor.

The structure

Gundsemagle church was built soon after 1100 (2). The
walls are 0.8 m thick, made from blocks of a very porous
calcareous tufa. The surface coating on the outside is a thin
layer of hydraulic lime mortar covered with limewash. The
inside is mostly covered by medieval lime plaster, between
3 and 12 mm thick. There is also much modern plaster of
the same approximate composition: 3 parts quartz sand and





















