Downloaded from orbit.dtu.dk on: Jan 09, 2023

A Method of Determining Water Vapour Transmission Through Outer Walls

Korsgaard, Vagn; Madsen, Thomas Lund

Publication date:
1965
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Korsgaard, V., & Madsen, T. L. (1965). A Method of Determining Water Vapour Transmission Through Outer
Walls. Technical University of Denmark, Department of Civil Engineering.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

A METHOD OF DETERMINING WATER VAPOUR TRANSMISSION THROUGH OUTER
WALLS
VAGN KORSGAARD and THOMAS LUND MAUSEN
T h e T e c h n i c a l U n i v e r s i t y of D e n m a r k
T h e T h e r i n a l I ~ ~ s u l a r i o Ln a b o r a t o r y , C o p e n h a g e n
Denmark

This paper deals with some measurements, designed to evaluate a very simple
inethod of determining the ainount of water vapour transmitted through outer walls
during the heating season.
The method is briefly as follows. At the outer surface of the wall whose diffusibility we wish to know, a flat m e t a l box is placed. T h e box, which is open against
the wall, is sealed round the edge with a weather resistant material. The result is
that the box and t h e wall together form a flat cavity. The dimensions of the cavity
in these ineasureinents were 2 X 45 X 55 cm. See Fig. 1.
The water vapour leaving the outer surface of the wall will during winter conditions condense on the cold front side of the box, and then run down and accuinulate

F i g a r e 1. The 11-~etalboxes placed a t the surface of the
test walls.

in the bottle which is connected to the lower corner of the meral box by a narrow
plastic tube.

MEASUREMENTS
During the winter season, 3 December 1963 to 2 March 1964, the amount of
water collected froin the boxes was ineasured for the walls listed below.
Six 30 c i n hollow brick walls, plastered inside, and without any external treatment. The walls were insulated with the following cavjty insulation inaterials,
Wall No. 5. granulated inineral wool
6. ltarbainid foam
7. none
8, vermiculite
9. light expanded clay clinker
11. 8 c m inineral wool batts
Further, t h e e 23 c m lightweight concrete walls, plastered inside and with the
following external surface treatment,
Wall No. 15. none
16. Mlramatt splasll plaster
17. plastered and painted with Ceinpexo
For e a c h wall, the average amount of water accuinulated was ineasured in c111"1n2
The results are shown in Fig. 2.

F i g u r e 2. Average of the ineasured volumes of water from 3. 12. 1963
to 2.3. 1964.

day.

Fro111 colltil~uous17;leasuxenleilts of the inside and outside air teinperatures and
huinidities t h e average vapour pressure difference across the wall, when there is no
metal box, was colnputed. This vapour pressure difference was found to 5. 00 lnin H
The stated values of the diffusion coefficients for building lnaterials vary widely
in the standard handbooks, and this leads to a considerable uncertainty in the
theoretically c o ~ n p u t e dvalues of the quantity of water diffused through the various
walls.
Using the largest and smallest diffusion coefficients given in these handbooks,
the quailtity of water vapour diffused through the two types of wall was coinputed.
The contribution of the insulation inaterials to the diffusion resistance is neglected
for the purposes of this rough calculation. The results are shown in Fig. 2.
The principal fact to be noticed is that the ineasured quantities of water are
all larger than the coinputed i n i n i ~ n u mvalues, and for four of the brick walls,
n
the ineasured quantities of water are larger than the computed ~ n a x i ~ n u lvalues.
This, together with the large dispersion in the experimental results seeins to indicatc
a defect in the experimental method.

CRITICISMS OF THE METHOD
The presence of the metal box affects the clilllate within the ineasuril~g area.

1. D r i v i n g r a i n

The measuring area is protected by the box from driving rain, but the large
quantities of water ineasured seem to indicate that the wall inside the measuring
area is gaining water other than that which colnes fro111 the air inside the wall.
In the measuring period, the recorded amount of driving rain on this frontage
was 2. 6 lnln or 2600 1n3/m2. In this saine period, the boxes on the various walls
collected from 746 cm3/1n2 to 2540 cm3/1n2.
After a period of driving rain, i t is likely that the water will disperse into the
brick wall by capillary action, and part of i t will find its way into the measureine
area behind the box. It inay be noted that half the area behind the 45 X 55 c m
box forms a ring of width only 7 . 5 c m .

2. C h a n g e

in the U v a l u e of t h e w a l l

'The ~ n e t a lbox will increase the U value of the wall inside the ineasuring area
by about 0 - 2 0 kcal/h in2c. This will of course increase the temperature of the
outer surface of the wa1.l.
The average difference between the inner and outer air teinperatures during the
measuring period was, 21. 5 - (-1.1) = 22. 6 C resulting in a teinperature difference

between the outer surface of the wall and the inner surface of the box, ranging
from 1.6 C for wall No. 11 to 4.7 C for wall No, 7. Consequently there is a
water vapour pressure differential across the box of 0.9 inm Hg a t 100 70 relative
humidity for wall No. 11, and 2 . 1 mm for wall No. 7 , which is 19 70 and 42 70
respectively of the coinputed difference in water vapour pressure between the inside
and outside air,
These water vapour pressure differentials are shown in Fig. 3, and a clear
correlation c a n be seen between the vapour pressure differentia1.s and the volumes
of water colleczed,
The reason for this is probably that during soille part of the measuring period
the walls were saturated as a. result of driving rain, and, as a result, evaporation
from the wall surface has been cleternlined solely by the vapour pressure gradient
in front of this.
In order to find how large a part of the experiillental error is due to driving
rain, and how much to the change in teinperature, water vapour pressure and
e v a ~ ~ o r a t i oin
n the box, i t is planned during the winter of 1964-65 to place a n
impermeable membrane inside wall No, 5. The volume of water collected from
this wall during the ineasuring period is very siiililar to that collected froin wall
No. 11. In the proposed conditions, wall No. 5 should after a certain time yield
water from driving rain only, whereas wall No. l1 will continue to yield the saine
quantity of water as a t present.

E: i g u r e 3. Average of waeer vapour pressure differentials between
the outer surface of the wall and the inner surface of the box.

