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RESUME

van Hove Le ptésent article revèle
loppements EE Ia fcÈËfe ?rochâine;

concernarrL la façade ventilée. Le Bil1iÈon InteinaCional
Irletgls à-la Haye (Pays-Bas) est un des premiers exenplèé dans les
Pays-Bas- þrès un étude et unè teeher'che dar¡J le traõor.atoire, spécial€-
ment pour le présent bàtinent,le counreaceren,È drune étr:dè ptus générale
esE ráppor.Èé- Une recherche de la litérature esÈ êxécUtée, e{ un
prog.ramre extensif.de oesure, combiné avec deË cacuÍations dañs une
mdåle d'ordinaEeur, est ânn;ncé. L'étutle eèt rne äctivíÈé'comune du
CeûÈre de Recherche de Brotrswerk et le Dêparteftent du BâtinenÈ de
1'Uniw:rsitË Technologiqæ d'Eindhoven.
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påper reþorts aboirt'
erlands in the near
ng of'Billiton

IÊÈeÌnaEiohal Metels ín-The Hague (Netherlands) is an earl¡l developoenE
in .rñe NeEherlands. After a òÈudy and a laboratory iesearitr foi- rhí!
spectat barilding Èhe 6tarts of a more general rese-arch to .yeàtildied
façades is repoËted. À lilerature research has been cafried out¡ aRd an
exÈeûB.ive meåsurerÊrt. prpgrê¡rne ín combination with calculations ía a
conputerized modet, is annórinced, The resåiarch is a cor¡ù'íne4ectivity
of the Bronswerk Àiieonditioning Reseárch Centre and the Dritrding
Dèpartnent of Eindhoven ùniversity of Tecbaology.

AIR FLOW IJII.iDOWS IN HOT CLIMATES

H. R{pattl
EKoNO Consultfng Englneers

llelslnkl" Fi¡land

Introductlon

ALr flow wlndows¡ orginaÈ1ng ln Scandlnavl-a have been successfully usetl
1n nortàerD É.llmates for alnosÈ two d€cades. These wfndows have proven theír
worttr in th€se cooler reglons by provfding maxlnun space confort and energy
savlngs to bulldtng owñ€r6 and users throughout norÊhern and central Eutope
and more reæntLy 1n the norÈhern stetes of the Unite¿ Stâtes,

Little attenÈfon bas been pe.ld to the benefits of eurploylng atr flow
Lrlndoúra 1n southern clínates even. thoúgh several bulldlngs wlth air florr
wlndo¡¡s have been bullt and others ale presencly under construction ín th€s€
c1lilåtes,'

Thls pap€r dLscusses the advantages of utfllzlng aíÍ flor L'lndows ln
ihot cll¡rares and the technlcal and functioual aspects of engineerlng systems
lnto the building design"

Even though, there exlst several types of alr flow windo¡rs, thls paper
refers only to that type of alr flw wlndory rhere return air from the rooûl
Ls fotced Èhrough tlie wlnilow unl.t to th€ return alr ducc, l[ris alr flos
vtndw lg also comonly known wiEh such names as extEåct alr wlnilor, afr-
curtaln wlndow and return-a1r wLndow,

Space Therrnal Coafort

Space therlal comfort is the baslc requLÉèÐe_nt for effleLenc use of the
pÊrimeter zones of comercial bulldlngs. The Èyptcal stl¡rmertiæ problem
vhltù. 5¡hould be solved is caused by rhe sunligtit; thlch streâns..dfrectly
through ttre wlndorr glazing and nakes someone ïho is slttlng Just insfde wery
uncornforÈable. therefore dlfferent tlnted or reflectLng glasses have been
used to pÊevent thfs solar gain, Thls problern cortelaÈes also Èo the cooltng
demanil and energy whlch ls necessary to introduce foto the space.

Because the air flow wlndow allows room alr between the panes thls puts
"cool" return air on both sldes of the LnÈerior glåss pane. thls ell.rnlnates
elngst toÈelly the dtfferencè ln tenperature accross the inner pane, there-
fole the Lnner pane is about at the same Èenperatúrè as the room elr.

Bronswert lersuchslabors r¡nd der Bauabteilung der Technische Universität
Eí¡dhôven-
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ïn the .flgure I lnner surface ÈernPeratures are ¿lven for typical
wlndows ln a.hot sumner day. It shows clearly the advantages of air flow

windows speclally when constdering hlgh solar intensity on the wl-ndow

surface.

Low surface temPerature of the alr flow wlndow brlngs us two benefits:

- atl the floor space next to the wtndow can be efflclently used' no uncom-

iortable, trrrr".ùl" floor area is needed in front of the'wfndow

- reduced mean radlanÈ temperature in the room lmproves Èhe thernal. comfort

or allows to reise higher the seÈ poínt of the thermostat from l-2 degrees

Celclus and st1ll t..p the same comforc 'level as çith ordínary wlndows'
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Dayllght lng

The fact that the alr flow wlndow uses clear glass ln acconplishing the
solar collectlon and shadfng coefflcient has enother very benefitlal effect,
rt allows mosc of the vlslbre light Èhrough the window. The clear glass has
hlgh transmlsslvity and Èhe venetlan bllnds, spectally lfght colouied,
rather than blocklng the llght, Èend to act as lfght shelves Eo bounce the
natural dayltght deeper into the building.

In table I dayllght transnittance facÈors are given for dlfferent
wlndows' Also the nu¡rber of dayllght hours that can be utiltzed in sothern
clfnates wfth air flow wfndows and most comnonl.y used ordinary windows are
shom in Èab1e I /4/. lt shows clearly rhe advantages of cleai class
compared speclally to heavily tlnted windows which did not allow Èo utillze
daylighting at a1l.

Daylfght hours are based on the fact that when there is a level of
500 1x of lllumlnatlon on the work plane all perimeter lighElng wlll turn
off.

Table 1. Daylfght transnlttance facEors and davllght hours for dlfferent
r¿lndows

I,Ihen.pe dlscuss cooling energy consumPEion of.çrhe air flow-window we

heve to consider two dlfferänt siluations"FitsE' how the room feels the

ä;ã.;-.;ã-:;"qnarv, how the alr conditlonlns svstem feels the wLndow'

The window proPerty' shading coefflcient that 1s assoclated with

combaring dlrect sunlfgiå i" tt.i factor t¡hich (lescrlbes energy.sl-tuation ln

the room next to the wlnalow. The alr flow wlntlow has the lowest shadlng

coefflcienÈ compared to any other type of window comnonly used ln -corrnercfal
bullillngs Eo¿tay lncludlr,ã: á"y tr"¿ ái .too.¿. o., reflectíng. glass . (figure 2) .

transported an)mhere ;ln the bulldlng'

How much the temperaEure of the return air forced through the aír flow

r¡fndow w111 increase,àepen<ls 'on the ouÈside temperature and the solar

i"l.""iiyl-rt flgure 3 i"turn eir ÈemPeratures' measured aÈ the top of the

air flow window, are glven versus air flo¡'¡ rate and solar radiation'

!lindow

Bronze ting, single pane
Bronze tlnt, double pane
Silver tint, slngle pane
Silver tint, dôub1e pane
Airflow,l*lpanes
Airflow,2*lpanes

latt ltude
zoo 3oo

143 I
t4r4

t298
T28I

Dayllght
trans-
mlttance

Daylight hours

400

ro32
1025

0,52
o ,47
0, 19
0, l7
0,71
o,65

1514
t464

1414
1381

l13l
I 105

The alr flow wlndow system is an Lntegral part of the butldÍngs HVAC
system. Therefore, ln order to uÈilize the assets of air flow wfndows
efficlently, there are sone baslc rules that should be taken into considera-
tion.

HVAC Systen and Alrflor¡ Wlndows

Duct Connection

Each wlndow should be connected Èo the reÈurn air duct system, The
pressurization in Èhe return afr sysÈen should be engineered so that the
<ìesign air flow is forced through every sfngle alr flow ¡¡indow.



48

ReÈurn Alr

Separate return aLr ducting ls needed for south and west windows
because these generate nost of the sola¡ heat and durfng most tlne of the
year thls solar warned alr is economlcal to be expelled,

Typlcal alr flow rate fs between I drn3/s...25 dn3/s per square meter of
wlndow area. Ffnal air flow rate should be determlned taklng lnternal and
external loads lnEo consideratlon. Both varlable and constant air volune alr
conditlonlng systems have been successfully used wfth air fror¡ windows.

ConÈrols

A sophlstliated control syste¡n ls required to optirnlze systems opera_tlon. Baslt functlons needed to achl.eve optlmum performance aie

Alr flows

- when to use return alr fro¡r south and west wlndows
- when to use return air fron.north and east wlndows
- when to use exhaust alr fro¡¡ souÈh and west ¡tlndows
- use of economizèr cycle,

Conclusfons

Afr flow wLndon systen

- brlngs confortable thermal lndoor condltions ln both arid and troplcal
wÞather condltlons

- al1ows to use efflclently interlor floor space next to the winclow
- saves coollng energy and decreases coollng denand
- ects as an actfve sotrar collector
- allows to naxlmLze the daylfght utilizatfon,

Two pane air flow wl.ndow (single exterlor pane and sfngle interior one)
may be used Ln hot cllnaÈes. Doubl.e pane exterLor sash is needed only if
winter dftrenslonLng tenperature is bellow zero degree Celclus.

Good englneerlng work 1s needed in oder to utflLze all the alr flow
wlndow systens advanteges.
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ìrigure l: Inside surface temperatures of
different windows
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Figure 2:
Typical shading
coefficients

Figure 3:
TemperaEure raise in
a air flow window
versus air flow rate
and solar radiation.
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H. RIPA Âlr Flor in Hot Cll s Thfs paper dlscusses the
nta8es ut flor¡ ln hot cllmates and the technlcaland funct lonal aspects of eng lneerfng alr flow windou systens fnto the

buf ldlngs Air flou ulndoes offer several advantages to bulldlng owners suchas n¡axlmun space confor t, nore usable fl oor space) energy and monetary
llghtfnß ln rhe optimal way. Addf-aavlnge and poBBlblllties to urfllze dav

tlonally alr flou ulndowo seem to be easlly comblned wlth a11 comnonly usedalr condt tlon lng systens. Even though comparfsons lrave been nade between airflor¿ ulndous and typlcal windous used ln hoÈ cllnates, it looks evldent thatthey are not comparabl e product6, specfall y because alr flow wlndow sysÈemls a unlque product ldfth nultlpurpose func t lons operating acÈlvely as theflrst elenent of bulldlngs alr cond{tionlng sysÈen
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RIPAI'TI: Ab fenster ln hei KI lmaten In dlesem Vortrag hehandelC
man dle r Ablu enster lssen lmaten. Auch ÈechnischeFunktlcnsprfnzfplen für dfe Planung des Abluftfenstersystems werdenbetrachtet. Abluf t fenste r bfeten den Gebrauchern vfele Vortelle! naxlmalethernlsclre Raunkonfort , [ehr Nutzfläche, Senkung des Energleverbrauchs,
Reduzlerung der Kosten und HögltchkelC Tagesllcht optlnal zu nutzenAbluftfenster sind lelcht 1n alle gewöhnl lche Lüftungsanlagen belzufügen.

tfenster n1È konventlonellenObwohl aan ln helssen Kllmagebleten Abluf
Fenstertvpen vergllchen hac, lst es klar, dass sle kefne verglefchbare
Produkte sind. Das Abluftfenste r fst ein einzlgartlges produkt, das aktlvund vlelsefrl8 als Tell des Lüf tungssystens lo Gebäude funktlonierr.


