VENTILATION AND
DRAUGHTPROOFING IN
HISTORIC CHURCHES

This note was written by Tobit Curteis for the
Buildings Council guidance in May 2025.

|l ntroducti on

Draught prooSng sounds | ike a simple thing to under:
right and you can make a building feel more comfort:
you can make a building feel stuoy and cause salt d:
moul d outbreaks.

The ai mgafi dtalmicse document is to take those who have
building through the process of understanding how v
(draught prooSng) is likely to have either a positi\
safely and egectively achieved. I n a shorter guidanct
necessarily | imited, however, references are provi d:¢
i nformation, as well as where to ¢nd further advice.

Executive summary

I n order for our church buildings to be comfortable
|l orerm conservation, they need to be maintained in
ensuring that the building envelope is well maintai:rl
egectively, and that air exchange with the exterior
For egective draughtproo&ng, it is important to und
they are occurring, and whether they serve any bene¢
measures. These measures can often be simple and | o\
comfort and energy eFciency. However, preventing vel
condensation issues, timber rot, mould outbreaks ant

expensive damage.
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Conservation and ventilati on

I n broad terms, eqQective conservation of the buil di.
environment al conditions without an elevated | evel (
can cause timber furnishings to expand and contract,
the timber is painted, such as on a ceiling or a r of
|l ayer. Painted hatchments suger from the same risks,
causing separation from the paint | ayers. Hi gh RH c
and books. On stone and plaster, and on wall painti:
|l eading to powdering, g¢aking and | oss.

Therefore, when considering measures for ventilati ol
consider the impact on the conservation of the fabr.i
comfort and energy eFciency. I n all cases, there is

mai ntain stable conditions for egective conservati ol
with an unstable space (typically outsimgegf, whmilcei tey
encl osed spaces through the employment of good air |

sy

i oration ma s

t dter

Building condition, draughts and humi di t

The concern with draughts is generally that they ma
comfort is inguenced by the temperature and humidit
exacerbates other factors that are already causing
wedmlai nt ai ned building is far |l ess of a problem than
buil ding. Therefore, ensuring that the building envg
condition and that the building is dry should al way:
draughtprooSng, or it may transpire that measures t

on comfort within the building.



Ventilation is an importwmtoft omdi dthnurce ntthretl |darg daiu d

historic building. Thus, in a poorly maintained and
|l evels of ventilation to manage the damp conditions
same reason it is often easier to i mplement-magpageédvV:
building because the risk of creating damaging cons
Wh a t i's ventil ation?

The term ventilation generally refers to two separ at

exchange.

Al r movement

Air movement i s exsaict!| moaisngt assauwmmd $aa ns hbeecegener at ed
bl owing through an open window or around a | oosely
fans. Moving air causes moisture to evaporate at a 1
quickly on a breezy day), and can cause surfaces to
heat) is |l ost to the moving air.

Air movement or air circulation can be used to i mpr ¢
the cooling and evaporative egQect is welcome. When t
movement causes discomfort and is generally what is
The simplest way to achieve air movement is often t|
external air into the building, but this also result
positive and negative egQects.

Air movement is often used in an attempt to i mprove
increase the rate of evaporation from wet sairfaces
exchange

Air movement can also be caused as a result of poor
radiators to the high, cold, upper part of a church,
then falls back down causing uncomfortable cold dr at
situation can occur due to |l arge church windows as,
colder and |l ess buoyant, with a resulting c¢ow of <col

\H WQ | | | HH

Air movement and air exchange from cross ventilation and |
air within a space, air movement from another space cause.




Air exchange

The other aspect of ventilation is air-r exchange, i n
spaces. These might be two internal rooms (|l eaving t
become stugy) or internal/external change (opening t
humi dity foll owing use of the shower).

Air exchange can also take place in a single space,
encouraged to move into wet corners or enclosed spac
buil dup of static damp air. I n combination with the
above, this can be an egective drying tool

The key thing to understand is that, by exchanging
the environment al el ements of the new air. Thus, by
al so be introducing either wet, dry, hot or col d air
This may have positive or negative consequences for
The other thing to consider with external air is the
air coming in through an open window at 8am will be
external air in winter wild/l be very digerent to ext e

External temperature and humidity are far more unstabl e t

In a well maintained church, on a typical sunny spri
church is generally relatively stable, varying by | ¢
benecCcial for the conservation of the fabric and mor
more than 50% and 10°C. The introduction of this un:t
increase the conservation risks tobe¢ehewhistoric fabr
Air exchange to the exterior can occur through a sit
external air pressure. However, when there are two ¢
an open door and an open window), the cross ventil at
volume of air exchange, as well as a greater speed
wel come cooling, while in winter as an uncomfortabl e
External air being used for wventilation i s someti me:¢
context of carbon diedowdeutooaenbe (meel eading in ter
if it gives the iIimpression that external or fresh ai

space which has digerent environtentali baobhdbhsomay I
positive or negative implications and its introduct:i



Common routes of external air exchange

Some of the common routes of external air exchange i
Open windows
Open and/or | oosely GCtting doors
External ventilation openings (often installed dur.i
There are also numerous routes that are | ess obvious

Leakage around door and window frames

The junction between the wal/l heads and the roofs |
Directly through tiled roofs which have exposed sal
Cracks at the vertical junctions between walls (i.:¢
Cracks in ceilings

Cames in |leaded windows (as the glass cement in thi

Suspended ¢g¢oors and pew platfor ms
Open towers or | oosely constructed tower room GOOT ¢

<4—) High external infiltration
@~ Medium external infiltration
<4—p  Low external infiltration
""""" } Medium internal movement
------- P Lowinternal movement

Low infiltration if lead, higher if tile/slate

When closed ﬁ
When open H

When open
When closed

Typical routes of internal/ external air exchange and
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Ventil ati on, draught prooSng and condensat

Warm air can hold more moisture than cold air. Cond
a |l evel whereby it cannot hold t he -ccaurlreedn td ewwo |puomen to |
temperature. At this point, the water vapour will c¢
The Iiquid water formed as condensation can be espe:q
building fabric and furnishings.

Fresh air condensation

Due to the potential dioerences between temperature
church, poorly controlled air exchange can | ead to
hi storic fabric and furnishings. This can occur at
when the masonry structure of the church, which is ¢
temperature slowly), has been chilled over the winte
increase in the moisture content of the air due to
doors are opened, s ofmient i tmreed t chheu ravcald eny  Wwe't external a
building in Il arge volumes. This air strikes the col
reached and condensation forms on the walls |l eading
Therefore, encouraging #&emnasdéhilnattirhoens ewictihr ceuxnisetrannacle s ¢

damaging.

SR

&

The introducti onf rodlahvariimmt anod sdaol d church can cause signi
Condensation and roofs

When the church is in use, the air moisture content
moi sture (typically in the region of 70 g per hour)
caused by the increase in temperature, both from pe
from heating used for their comfort. When this mois:
underside of the | ead roof, the temperature will f al
reaches the dew point and condensation may form on =

This is a common occurrence, however, iif there is s
moi sture can evaporate with |l ittle damaging eogect
air exchange and movement routes being blocked up,
corrosion and, in the most serious examples, conden:
may then cause dry or wet rot



An example of wunders

corrosion: poorly de
with insuFcient roof
can | ead to severe ¢
resulting in undersi

corrosi on.

i -k

High | evels of roof condensation can also occur whe.]
church is in poor condition and internal humi di ty i
For this reason a good system of wventilation i s esp:¢

Condensation on windows

In a similar way to condensation issues on roofs, tI
generally more robust than | ead, however historic si
condensation, due both to the solubility of the bod:
glass paint. The lodvdal oefrenul negmpalsi loift st ained gl ass
made. In contrast to roofs, the surface of church wi
behind sarking boards, and air exchange across the
evaporation is easily achieved. Nevertheless, becau:
condensation on the relatively i mpermeable gl ass, t|
damage to the masonry bel ow.

Environment al protective glazing (EPG) is someti mes
condensation. While this might also reduce ventil at:i
to contr ol condensation and other risks. However, i1
reduce draughts on non sensitive windows, care has |
reduction in air movement does not increase the ri sl
condensation

Severe condensation can form on cold surfaces, such as gl



Condensation in hidden spaces

Condensation on roofs and windows is expected and i

may need to be put in place However, in terms of Dbl
condensation in hidden spaces. These can be deGned
considered, such as under pew platforms, behind pan:
gaps in the building structure. These are spaces i ni
penetrate, but they are often poorly ventilated. Th:¢
hidden spaces that are against external walls, wher
conditions. War m, moi st air generated during period:
and condense on the cold surfaces, causing salt act]
remains unseen until there is severe deterioration.

Traditionally, many of these spaces have been intent
pl atforms and ventilation openings into wainscoting,;

closed up either due to a misunderstanding of what 1
draught s.

External and internal ventilation openings to under pew V

Energy eFciency

Building heat |l oss (or gain) occurs |l argely as a re.
ability to allow the transmission of heat through t
radiant heat gain/loss, while windows, doors and un
gain/loss. Convection refers to heat gain/loss thro
with multiple gaps will allow greatsermlednvéotw vaChae.
buil ding.

For new buildings, low air inCltration rates are sp
mi ni mi sing heat | oss through air | eakage. Churches
hi gher air inCltration rates, which makes them inhe
exchange. However, this same air | eakage i-spodften t
damaging moisture. It is therefore always necessary

exchange to i mprove energy eFciency and maintaining



Ther mal i mages demonstrating air | eakage around poorly Gt
ineFcient in energy terms and the cause of uncomfortable

Hi storic draughtprooGng

Hi storically, people have generally been far better
more comfortable through passive means (without the
I n the 19th century, a church would often have door
uphol stteor ecdhbeate cosy, draught free spaces, and pew
the cold structure, thereby providing greater over al
changed, many of these features were removed from cl
to draughts and sources of uncomfortable col d.

It is also worth noting that, as with many buil ding:
draughty buildings and throughout most of their hist
are now trying to do in terms of reducing air exchar
performance of the building. While this might i mpr o\
remove the beneCcial egects of wventilation.

Tower curtains and external door curtains can signi Gcantl



Practical draughtprooGng
Safe and egective draughtprooSng requires careful p
comfort and energy eFciency while avoiding creating
basic steps for all well designed draughtproo&ng pr
Establish very clearly what is intended to be achi
10 mproved comfort
21 mproved energy eFciency
30 mproved building conservation
Establish the source of problematic draughts. Comm
1. Gaps in the external envelope
21lnternal spaces ventilated between one anothe
3.Air movement caused by heating systems or coo0
Establish whether the air movement causing the dis
stopping it could cause damage. Key questions ar e:
11ls the air movement/ exchange intentional with
21ls the air movement/ exchange unintentional?
Consider temporal factors:
11ls the planned draughtprooCng temporary or pe
21ls the draughtprooS@ng intended to be used onl
need to reduce the air movement during the wa
3. Temporary draughtprooCmga usehdgsecanghst (exchuadsr s)
simple, cheap and quick to apply, but they al
removed.
Some common draught proo€ng measures are |listed in
(and cost) of the project and its conservation risk
I nterventi on Scal e|lRi sk

Bl ockin

g gaps around church door s

Application of door <curtains

Bauswlgeaught excluders

Bl ocking ventilation openings on external w
Repairing cracks in walls and ceilings
Sealing the tower ceiling

Sealing doors to understairs cupboards

Bl ockin

g internal openings in pew platforms

Closing openings between the head of a wal

Repairing |l eaded windows

Application of secondary glazing

Temporary seals around window | ights

I nstallation of a ceiling

Closing roof wventilation (intentionally or e




Conservatio

n and statutory 1 ssues

Al ongside an evalwuation of the conservation risks a:
also important to consider the issues associated wif
structure of a l|listed church building. Some draught |
require no permission, while some wil/| require techi
Care also needs to be exercised when closing existi/
adversely agect protected fauna, including bats. | f
i nspector.

The best starting point is di scussion with your cl
conservation and faculty issues; they may have made
bring that experience to the project. Another sour c:¢
Team.

Addi ti onal I nf or mati on

Church of Engl and

We recommend you contact your | ocal diocesan church
Nati onal guidance can also be found on the Church of
A practical guide to help your church reach net zer
Heating

Ot her sources

The National Trust

The National Trust Manual of Housekeeping: The ,Care
London 2005

Hi storic Engl and

Energy EFciency and Your Home

Pl aces of Worship

Robyn Pender, Tobit CurBtueil od,i nBr iEairviirm ioBhiomeltn tid&Erdtsi. ) anc
(Series Eds.), Historic England, Practical Buil ding
Brian PRiedhdutl,ati on and Conservation, Di scovery, Il nno
Enviropnmelnst oric England Rese2lrlcth Report Series no.
Tobit Cur tBeotsoCpthr ¢ h, Hardham, West Sussex, Reinstat
Mi cr oc,l iHiagteori c England case study (Forthcoming, 2C
Tobit Quunrdteerisst,andi ng the Environment al Perfor,mance o
Hi storic England guidance (Forthcoming, 2025)

This guidance is issued by the Church Buildings Council p
Mi ssion and Pastor al Measure 2007. As it is statutory gui
good practice set out in the guidance should not be depar
spell ed out clearly, logically and convincingly. First pu
Church Buil di ng&huocumcGdmrivadi. doe&5s All i mages © Tobit Cu


https://www.churchofengland.org/resources/churchcare/net-zero-carbon-church/practical-guide-help-your-church-reach-net-zero-carbon
https://www.churchofengland.org/resources/churchcare/advice-and-guidance-church-buildings/heating
https://historicengland.org.uk/advice/your-home/energy-efficiency/
https://historicengland.org.uk/advice/caring-for-heritage/places-of-worship/
https://historicengland.org.uk/research/results/reports/6737/Ventilationandconservation
https://historicengland.org.uk/research/results/reports/6737/Ventilationandconservation

