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This nodel has been run with clinaric data of a sumner day with 2.52
probability of occurrence in porco Alegre, Brazil (1). The solar radia-
tion was 935 W/m, on the horizontal surface and Èhe screen air temperaEure
vas 32.4" C. The inside air Eemperalure was taken to be 3Oo C, assuming
a house withouÈ air conditioning and of low thermal capacity.
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Fig. 1, IlathemaÈical lfodel

The results obteined from Èhe model are shom in Figures 2 and 3.
Figure 2 shows rhe variarion of the ceiling heat. flux wíIh ventilarion,
wich different solar absortivities of the ioof cover and emissivity of the
toof to the aEtic, for a ceiling thermal resisEance of 0.17 mr.K/trt (25 m
of wood) , Figure 3 shows the same for a ceiling Ehermal resiscance of
2.O m2.K/tl (25 m of wood and a 50 m board of polyurethane). It can be
seen from boÈh figures Èhet che higher the solar absortiviÈy, the more
pronounced is the benefiÈ from the ventilation. Lrich a theimal resistance
of O.11. m'z.K/l,l (Fig. 2), a reduction of emissivity was more effeccive rhan a
reduction in thè solar absorrivity, but wiEh a Ehermal resisÈance of 2.o
m2. K/h¡ it was the opposite in the natural ventilaÈion range. BoÈh graphs
show thaE Èhe main part of the reduction in ceiling heat fiux is in the
natural venEilation range. This agree with the concl.usion of other workers(2, J,4,5) stating thaÈ forced atiic venÈilation is nor worthwhile.

Conclus ion

The increase in ceilíng thermal resíscance has been shown to be Ehe
best way of reducing heaE frow through the ceiling, buc it is expensive and,
in low cost housing, generally noÈ possíble. Ventitation is not so
effecËive and it rost be remembered Èhat naEural venEilation depends not
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Figure 2 - Variation of Ceiling Heat

Ilux with venÈilation for
differenc .O"ot'it¡¡ies (AB)

and emissivities (E) in a

roof with ceiling thernal
resistance oÍ o'17 n'z K/l'l
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Fiqure 3 - Variation of Ceiling
" H"tr Flux with venci-

lation for different
absortivities (AB) and

Enissivities (E) in a

roof with ceiling
thernal resistance of
2.O n'z K/!l

onlv on the roof design but also on wrnd which is variable' However'

TliËrTÏ.iä" "ä"-"iiii-r,"ip-."ráia" 
a berrer rhermal performance of Èhe

roof and, what is more importanE' a greaÈer ceiling heaÈ flux reducÈion occurs

in che rànge of natural vàneitation' at no extra cãst' Thus' natural venti-

larion musr be maximised'il;i;; rh.'"t-n.r, parricularly in roofs having

covers of Poor Ehermal qualitY'

OÈher simple solutions vith a good cosE-benefiE relationship can also

be used Eogether tiat "tt"ttf 
ventilacion' llhite washing is a good improve-

ment thaE will need 
"ttä'i"i"tt"to"ã' 

¡tt iE can be clone quite easily by the

omer of Ehe house. iãtät-tti""iviiy in the atEic has shou'n good results'

one way to achieve atti""il-tã'pit"t "i 
trt*ioium foil on Ehe under surface

of Ehe roof cover. rt'is-posiiioning of Ehe foil avoids dusÈ (Èha: reduces

the effectiveness of tt't-r"if (6)) and foms a cavity between itself and

Ehe roof cover' so 
"fiäitiJ-i"àitt"i"g 

ttt" thermal resisÈance of this Part

of rhe roof. n""""r"f,--i"'oeeded ro ltudy the deterioraÈion of low enissivicy

maEerials used in this waY'
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, Research is being continued by the auÈhors on venÈilation for attic
heaE rejecÈion. ExperimenÈal measurements are being done wiÈh an indoorroof test ríg of 2n by 4m in which all variables can be controlled.
Parallel work will be done on the mathenatical model of this phenomerion
and more complex nodels will be compared wich sinplè ones to 

""riy". at"errors of simplifications.
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SUMMARY.

R. LamberÈs, D. IiÈzgerald, W. Houghton-Evans, The ImporÈance of Acric
Ventila¡ion. AEÈic venEilation is compared wiÈh oEher means of ceiling
heat flu reduction in low cost housing. A simple sLeady state mathe-
matical model has been run wiÈ.h climaÈic daEâ for a sumer day of PorÈo
Alegre, BrazíL. The increase in ceiling Ehermal resistance has proved
to be the best inprovement, but it is expensive. The greatest proportion
in ceiling heac flux reduction is in the naEural ventilation range and
forced ventilation adds little to it. As netural ventilation does noc
imply extra cost, it is very imporcant in 1ow cosE housing and should be
optimised. Further research is being carried on in an indoor cesr rig
Èo analyse Èhe phenomenon in decail.

RESIJME

R. Lamberts, D. Fitzgerald, W. Houghton-Evans, L'importance de Ia ventilation
de grenier. La ventilation des greniers est comparee avec drauEres moyens
de réduction du flux theknique au plafond dans les habítations à coût
modéré. Un modèle mÈhematíque símple a été opere sur des données
climatiques d'une journée drété a PorÈo Allegre, Brésil. Lraugmentation
de la résisEance thermique prouve êEre la meilleure amélioration, mais
coûÈeuse¡ La plus grande proportion dans la réducÈion de flux Ehermique
au plafond'se trouve dans le champ de la ventilation naturelle, et Ie
ventilaÈion arÈificielle y-conÈribue peu. Come la ventilation naEurelle
n'implique par de coût en p1us, elle joue un rôle important dans 1'habiEation
a cotÈ modéré eE devraiE êrre optimisée.

Lton poursuit les recherches sur une toiÈure en laboratoire afin dranalyser
le phenomène en détail.

KURZFASSUNC

R. Lamberts, D. Fitzgerald, W. Houghton-Evans, Die l.¡ichtigkeir der
Dachstuhlluftung. Die LüfEung des DachsÈuhls wird verglichen miE anderen
Wegen den l.lärnefluss durch die Decke in das Zimer in billigen Häusern zu
verkleinern. Ein einfaches mathematisches Model mit zeiEunveränderlichen
Parametern wird nit den klimarografischen TaÈsachen für einen Tag im Somer
in Porco A1egre (Brasilien) benüEzt. Die Vergrösserung des llärmewiderstândes
der Decke isÈ eine gute Verbesserung, aber sie ist Èeuer. DÊr grössÈe Teil
der l{ärneflusserniedrigung liegt in Bereich der naÈürlichen LiifEung.
Erzrungene Lüfrung hilft venig. Da natürliche LüfÈung keine weiteren
Kosten verursacht isÈ sie filr billige l{äuser sehr wichtig und muss
opÈimisiert r¡erden. In weiterer Forschung im LaboraÈorium wird diese
Erscheinung im Einzelnen sÈudiert.


