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1 . I NTRODUCTION

1.1. Case study

Last winter, the daily behaviour with respect to heating, use of windows

and ventiìationmeasurements has been studied in newly built identical
terraced houses în Oosterhout (Hottand).

The houses are the same as analysed and discussed by mr Ham yesterday
morning with respect to energy savïng in practice resulting from the use

of high efficiency boilers and from modification of the hot urater system

If igures 1, 2, 31.

The external walls consÍst of bríck with insulation in the cavity, the
wÎndows are double-glazed and the ventilation is natural. Each house has

its own gasburner furnace on the loft for heatîng and hot water.

A technical descrîption of the house is available for those interested.

2.2. Methodology

Ì^/e had extensive verbal interviews with 57 of the occupants to gain

an insight into the energy-related household behaviour and motives.
ln addition to these înterviews the respondents brere asked to fill in

a log-book during 14 days concerning per hour Ínformation about people

at home, the position of the room thermostat, the perîods with open

windows and the opening of trickle ventïlators în the different rooms,

the use of rad¡ator valves and the position of the doors inside the
house [4].
Especially the results from these logbooks related to the weather

condítions will be presented here, but also additîonal înformatîon was

used from the verbal interviews.
A total of 41 log-books brere completed. l,/e were very lucky that the

weather over the period they were filled in (January 28 - February 10, 1983)

varied: the temperature varied fron + 9oC tîll - 3t în the daytime; there
was stormy hreather as well as perlods wïth no wind; the direction of the

wind changed from hrest to north east; there urere a few rainy days, cloudy



days without rain, days of a variable r^reather type and a few sunny days.

1.3 Selection of data and restrictions

I restricted the analysis of the results I present here to 20 log-books,
17 of them in dwellings with conventional (not high-effîciêncy boîlers).
The first reason is a question of lack of time, a second reason is the
fact that in the other dwellings the use of windows might be influenced
by traffic noise from a hîghway. Thîs appeared from the verbal interviews.

So, the behaviour of the people which have been analysed up to now and

discussed here concern 20 dwellings, all sîtuated in the same quarter:
9 with an east-r^rest orientation (cluster'l) and 11 with a north-south
orientation (cluster 2) I5l.
The reason to distinguish these tbro clusters is the expectation that
orientation may ïnfluence the window use and ventîlatîon behaviour of
the residents.
From demographic characterist'tcs we can conclude that there are no bïg

differences between the residents ïn the two clusters dîstinguished 16].
0f course, and I wîll stress thîs, the results of the analysis are

tentatìve and concern a small case, so it is not possible to draw firm
conclusions. Nevertheless, I dare to say, some regularities in behaviour

are already discernible, even with the low numher of respondents.

And it would be worthwhile to replicate the study on a higher scale.

RESULTS

Let me show some results.

2.



2.1. The indoor climate objective and subjective

Firstly a few physical measurements and, from the verbal interviews, a
registration of complaints fl.
controlled,for presence at home the average temperature in the living-
room seems slightly lower in the north-south dwellings. The number of
respondents with complaints is higher there.
A general compraint as weil in the north-south as in the
dwellings is draught, especially from the bay window în
(east and north orientated).
Not on the slide, but interesting to ment¡on is the finding that the
temperature in the bedrooms above the bay wíndow ïs about the same asin the livingroom, when the radiator in this bedroom is not used and is
only one or two degrees lower in the other bedrooms, arso when the
radiators are not used.
(ftre pipeworksystem to the rivingroom runs through the bedrooms).
No wonder' residents wishing bedroom temperatures of about 15oc or just
'rfresht', open the bedroomwindows during a period of the day. i[atei we-wiil see
how they do that' lf the radiator in the bathroom is used, which mostly ís
the case, the temperature is 1r5"C higher than in the livingroom.

2.2. Use of tríckle venti lators

Knowing the average inside temperatures of the dwellinqs, how is the useof the trickle ventilators and the wìndows ín the different rooms?

ln figure I8] you can see the livingroom is mostly ventilated by the trickle
ventilators, but even then only 113 of the respondents use them regulary,
with a slight tendency to open them more when the sun shines, independent
of the outside temperature and orientation of the dweiling.
About 114 of the respondents never use them.
A reason why the Percentages of ventilators opened regulary are relatîvely
low is the fact of draught from the bay window already mentioned, which,
according to the respondents, ensures enough ventilation.
ln the east-west cluster the lnside door to the hall is more opened (zsz
of the time) than Ín the north-south cluster (lOZ).

east-hrest

the I ivingroom



The use of the trickle ventilators in the bedrooms and the bathroom îs
shown in f igure [9].
ln the bedroom, the trîckle ventilators
room, although the mean percentage not
opened, which 'tn 20'Á is the case în the
parents bedroom and in the bathroom in
the use seems to correlate not dîrectly
use of the windows.

2.3. Use of windows

The

are more opened than in the living
used Ìs about the same. Continuously

livîng rooms, are they ïn the
half of the cases. lf variably used

wîth the weather, but more with the

How is the use of the wÌndows in the bedrooms, if t confîne myself to the.
bedrooms where one is sleeping [10] ?

Ì,/e found nearly without exception (în those cases babîes were sleeping
there) that the wîndows were used, and on the average Ìn most cases were

opened widely.
Still, there Ís an indicatÍon that in the east-west orientated dwelling
the windows are opened more wîdely than in the other cluster.
A reason for this difference can be the low numberof respondents, but on

the other hand we found that where the wîndows hrere opened less widely
(the north-south dwel I îngs) they were opened longer in time (32'¿ of *e
totâl time against 20'Á). Maybe this behavìour is connected with the heat
from inside the houses I mentioned before. This îs especîally the case in
the bedroom on the north façade. From the verbal înterview it appeared that
about 50% of the parents say to sleep usually with opened windows.

2.4. lJeather influences

On figure [41 you can see the lay out of the log-book form. Now I want to
show you some results after joining the lines each indivîdual respondent

draws. I shall restrict myself to the parents bedrooms respectîvely
orientated to the west and to the south l'll , lZf .

joined I ines give the r:eriod of the day the windows are opened.

lines are related to specific weather conditions.The



Although based on a very smalì group of respondents it can be seen that
on the whole on the urest façade the windows are slightly less opened than

on the south façade and shorter when there is stormy weather from the urest.

Also freezing weather with NE wind seems to influence the use of the

windows on the west façade more than on the south façade.
February 4 was a typical airing day.

Comparable mornings, howevèr, wîth and without rain, result in different
uses of the windows.

2.5. Use of radiators

It appeared that in the bedrooms the radiators are not often used I13].
Remember the relatîvely high temperatures I mentîoned before, esoecîally
in the room on the north façade. lf radiators are used, it mostly concerns

rooms where babies sleep. The radîator in the bathroom is used more, however,

which can also be concluded from the number of hours a day it îs burning.
The relatívely high humidity in this room plays a part here.
The thesis often heard, that so much energy is spoiled by usïng radîators
whîle the windows are opened appeared to be not correct. The percentages

of time this is the case are low.

2.6. Use of the thermostat

0n the next graph I14l it can be seen how each respondent uses hïs thermostat
if switched on higher than'l5oC. You can see that each respondent has his own

pêttern. Some respondents (cases 5, 11r 13,16) never or seldom change the

stête of the thermostat in spite of the dlfferences ln outside temperatures

given by the lines drawn.Other respondents have a less constant behavioural

pattern with respect to this.

Restrïcting ourselves to the graph of the north-south orientated dwellings
you can see that the outsîde ternperature does not seem to influence the

state of the thermostat I15]. Marking points seem nore to be weekend days

or sunny days. But,,again I have to conclude this on the basis of small

numbers and tentative analyses.

More work has to be done.



2.7. Use of energy

At last, sorne information about the relation found between the mean
temperature (over 24 hours) in the living room and the consumption
of heatÍng gas, with respect to those dwell ing where measurements
were done and controlled for presence influencîng the use of the
rhermosrar [16].
Clearly two cases, respondent A (case 5) and respondent B (case 6)
fall out of the pattern.
Looking for differences ìn behaviour I found the following, whïch is
shown in Í171.
The mean temperature in case Ars livingroom is lower than in Brs living-
room' A ventilates continuously in the livingroom by the trickle ventilator.
A reason mentioned bras c¡gêrettesmoke and their smell. A also ventilates
longer by the windows in':the bedroom and bathroom: the îesult îs that at
the same gas consumption, the indoor temperature is about ZoC lourer.

To conclude

This contribution has to be considered as a kind of interìm report. A lot
of information has not yet been analyzed and ît is too early to make fïrm
conclusîons. still, I want to make one: the method we chose to take verbal
intervíews followed by the use of logbooks appeared to function very well
and the infsrmation we have got seems reliable.
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rig. 1 THE DWELLING coNcERNED
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NUMBER OF DWELLINGS

PERSONS PER
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20

6

10

3

1

2

3

4

5

4

6

0

1

2

4

3

0

<2
)50

YEAR

YEAR

3

6

4

2

7

I

NUMBERS OF DI^IELLINGS

IN hlHICH:

OFTEN NOBODY HOME

BEFORE 10 A.M. NOBODY

HoME (RVCNREE PER DAY)

e/w ¡l/s

4(1)

0,8

4 (3)

1,9
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FIG. 8, USE oF TRIcKLE VENTILAToRS AND WINDOW IN LIVING RoOM
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FIe, 10, usE oF }llINDOWS IN BEDROOM, WHERE ONE TS SLEEPING
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