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HEAT l¡ossÉs oue ro r{rNDor{ opENrNc By occupAITS

R. A.. HUTCI{
DêÞ,4r tmetì E o f Bu l,l{ ing
Her iot-Wa t t. Un ive,ts:i c¡r

Edinburgh, U.K.

In't roduc t ion1"1 
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- cÔnventional heat Joss calcu:latión,s assrJme u.hát Ehe heaË.losses cen ber,'þased on ,some form of an equd't.iort r¿hfeh mu1Èiplies tt,e s,r'n àr the fabricênd ventilaqion heac losseu by che difference beEween inside and ouËsideair temperecures,' w'ich' the açsurfiÞcipn thac " s taiJ"r¿ 
-"""iir"rion 

ra Èe of.

å;l.tt 
or evèn 0..S si:r c'hanses per hour may be ímptied. ¿;;;-fi;;;";-'i, "Ä

Bru¡¡drdcc Il J has shown why ,thie letter 6.chall.enged in.thè lighE of the inereasing p;vencilaeìon as,, inq.ulqc ion of rhe f abr{" f r.iocr";i.
eccu€il lgqQsneti¡one (rig. 7 .op.cir). Tbll"' p.p"r.' ventilaciopn heat rogE¿s which '"ii"". due ro ,íådor 9part of rhe occupFrlç's"
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The bedroom temperaÈures in Èhe highly
markedly higher than those in the normally
accounÈed for most oÍ the whole house mean
beÈween Èhe Ewo groups.

t{hile care ues taken Èo ensure eccurecy of meesurements on síÈe, ÈineprevenEed a conplete sÈudy of alI Èhe variables affecting Èhe window
opening/ventilaEíon rare relaÈionship., The relàrioiréhip iè ,o. 

"o 
,ài;;i;

l"d sEraighÈforward as. night be irhpried fron Fig. 4 above. obviously
degree of shelÈer; position of open windows. reratíve io the wind direction

Conclus ions
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tl] Brundrett G.{',. window opening in houses: and estinaÈe of Èhe reasons
and nagniÈude of t.he energy wasted. E.C,R.C. Report, No. ECRC/MS0I, March
1975
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(iii)

( iv)

(v)

The windows most usually Opeqed by Èhe occupanEs were first
bedroom windows,

floor

Indoor ÈemperaÈùfes were
rrelationship being mosE
bedrooins.

ouÈdoor temperaÈures, the
Èhe cese of firs t floor

insulaÊed houses were
insulated houses and

ÈemperaÈure dif ferences

: related
màrked

to
IN

(vi)

Fie. 3
super imposed
Brundrett [5]
tempera turê.

indicates the resulÈs
ere the reeulÈs of
giving Èh€ number

The occupanÈs of t.he highly insulated house group dêinonitrated
greaÈer pfopensiÈy Èo open windows than the occupants of
normally insulaEed house :group.

a

Èhê

'The fact EheÈ. each aspect courd be related eicher directly or
indirecÈly .Èo outside air tempereture made it apparehÈ ÈheE iE would be
possible Eo exarnine Ehe relationship between oútsidã air temperaEüre and
venÈilacion heat .rosses occurring es a result of Ëhe window opening
behavioui with due arrowance being given to che vaiiations in indoor
temperaEu¡e Èo ouÈdoor tenperaEure obtaining in boEh the Èest and conÈroL
groups, to see whether these:lodses could account for Èhe lack of
difference in energy consunption between Ëhe'bryo groups.

Res u 1Ès

of Ehe window opening. study and
the studíes by Dick and Thomas [4] and

of open windows versus outdoor air

Fig' 4 indicaÈes the relationships esÈablished béÈfleen lhe whole house
ventilaÈion raÈe and the nuubers of open windows based i:n'the studies of
Lee [3], Dick and Thonas [4] and Dickson [6].

By conbining Èhe ddta sete illusÈrated in the pieceding figures it is
possible Èo arrive aE an esséssnenE of Èhe varíaEi.on in veniilation heat
losses as a resqlÈ of opening windows. The resulÈs of Èhese assessments
Erê ÞresenEeö in Figures 5 t.o 7 för e4ch of Èhe investiqators for a wind
speed of 4 m/s for bqth tesE and corÍtro,l gppups.

By suming the âbove ve¡rÈilaÈion,losses and the febr'ic losses the Èdtel
heat losses can be 'obÈained iend Èhe resurÈs of Èhese sumacions are
preselrted in rFigqres '8 Èò '10.

[2] Canpbell P.M., The beEter insulatecl house
No. EUR74I9, March 1982.

pr,ogramme. E.E.C. Report

Figure 1l present€ the variation of coÈal space heating
thaÈ. wes actually meaàured, rdiÈh outside air Eenperatúre.
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houses. Edinburgh, August 1982.

[4] Dick J,B. and Thomas D.4., VeriÈilâÈion research in occupied houses
J.r.lr,v.E, 19 306 - 326, t95t,

[5] BrundreÈÈ G.W. VenEilation
L, 289 - 298,'1977

a behavioural approach. Energy Research

[6] Dickson J. vent'ilacion lrirh
EcRc/Mt329, April 1980.

open windows. .E.C.R.C. ReporÈ No

[7] Billington N.S., thernal insulation and donesÈíc fuel
Duilding Services Engineer, 23-24 April- L972.

Dis cus s ion

Billington [7] proposes thåt.casual and solar-gains nay be, of che order
of 2 l(W or 40 - 48 kt{h/daJ¡. Th:ie .proposat'has been used to obrain, along
wi.th the Èote1 space'heat:ing coneumption f-igures presented in Figure ll, a
ineasure ,of the .FoÈal hee't inpüt.. this total heat inpuÈ is Èhen cónpared Co
the ÈoÈel heet losses fron Figure I and Èhe comparison presented in Figure
12.

consump t ion.
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Fig.1 Gross daily heating requirements for the highly
insuLated (test) houses and the normally insulated
(control) houses based on a constant internal temperature
of 18oC and a fixed ventilation rate of O.75ach.

Relationships between ventilation r:ates and num,ber
:f. open windows at varying wind speeds based ondata fron three sources.
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Fig.2. Gross daily heating requirements for the test
and control houses based on a fixed ventilation
rate but with an internaÌ temperature varying
with outdoor air temperature.

Variation of ventitation heat Losses with out_side air temperature based on data from i""-iglfor wind speeds of Z-4 n/s for both test and'control houses, including alÌowance for
different nean house temperatures.
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Fig. 3. Relationships between number of open windows
in a house and outdoor air temperature.
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Variation of ventilation heat losses with outsÍde airtemperature based on data from Dick & Thonas (¿) for ah,ind speed of 4 n/s for both test.and .o.t"ol houses,including allowance for different r"a. ¡ou="-t"mperaturesD(X AND
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Variation of ventilation heat losses with outside air
ternperature based on data fron Dickson (6) for a wind
speed of 4 n/s for bóth test and control houses,
including allowance for different nean house temperatures.

.IEST

Variation of total heat losses with outside airtemperature based on ventilàtion losses in Fíg, 7for test and control houses including allowance forvarying mean house temperatures.
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Variation of energy consumption with outside
air temperature.

Fig Eig. lO

Fig. 72

\qrnnor

€

zo6
-6<o
z<
>Ì

s
aI
ó
I
P

ß

t0

æ

0

0

MNIROL

t0 15

I

H

È<
P

I

20-505
qJÌSD€ AR IÐ@8ANNE OC

20

0

Fig. 8 Vari.ation of total heat losses with outside air
tenperature based on ventilation losses in
Fig. 5 for test and control- houses including
allowance for varying mean house temperatures.
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Variation of total heat Losses with outside ai-r
tenperature based on ventilation Iosses in Fig. 6
for test and control houses incl-uding allowance
for varying mean house temperatures.
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Fig. a

Conparison of total heat losses (Fig, 8)
and total energy input.
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SUM},ÍARY

R. MuEch: HeaÈ 1o sses due Èo window enr b oc cu nEs

exam ines the excess venE laÈ ion losses arl s ing from

behaviour bY occuPants and using data from a number of s

Ehese tosses to Ehe outs ide air t.emperatrrre. These exc

los ses a l t.er the s

more into I ine
venEilaEion bY oPe

fabric insulaEion.

hape o[ Che t oEal heaE. Ioss PredicÈions an

with Èhe energy consumPt ions measur

n windows is shown Eo negate Ëhe benefits

RESUME

. This paper
window opening
ources relaEes
ess ventilacion
d br ing these
ed. Excessive

o f increas ed

s occu nEs. ns cet artrc
venEilaE on qur son t, causees Par lrouverture

donnees prises de

R.A. MuEch - La erEe de chaleur causee ar

eÈ la temPerature
de ventilacion change
eE 1es font. conformer

ventilation excessive
de calorifugeage de 1

Itouverture des feneEres ar
e, on exam ne es plus grandes per tes de

des feneEres Par les occuPanÈs
plus ieurs sources, on eEabf iE

de maison eEr €mPloYant les
un l ien en Ere ces Per E es

L'augmenEaEion de la Perte
sujet de la Perte de chaleur
de lrenergie mesuree ' La

reduiÈ les benefices de Plus

dtair a lrexEerieur.
t.outes les Predictions au

pl,us a 1a consommation
par les fenetres ouvertes
a s truc E.ure.

R.A. Mutch i,larmever lus t dur

KURZFASSUNG

ch 0ffnen von Fens t.ern . D ie vor I i.egende

SEudi e befasst. sich m it der durch das Offnen von Fenstern bedingE,e Verlust

von Raumwarme. Aus verschiedenen Quellen géwonnene DaËen werden in einen

Bezug zúr jeweiligen AussentemPereÈur ges EeIlt ' Diese Raumwarmeverlus E

wirkÈ sich au f die Prognos t izierten Gesa mEwarmeverlusÉwerte und lassen

diese eher in ein VerhalEnis z! den gemessenen Energieverbrauchswer te

br ingen. Es wird erwies en,
Fenster-Offnen die durch e

neg ier t. .

dass er.ne ubermass ige Luftung durch

rhoht.e Is ol ie rungs\^terte ge\tonnenen Vorteile


