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FERFORMANCE AND ECONOMIC ANALYSIS OF AIR FLOW
, WINDOWS IN A TROPICAL.CLIMATE

L. B. W¡,¡¡1I AND S. SWACHITTANONT
'Eneigy Tednology Dioision, Asian Insitite à¡ t cÄnaaijy, PO. Eox 2754.Bgngkok, Thailand

SUMMARY

Qr¡y,rronment:

, s become strongly dependent on
àr¡d blowers.
ihis thermal flux has to be fully

' The uæ of é. ouþle glazing and. tinted gt{sS Þàrles orrly moderately reduces thç flow of heat and the extra cost
isnotalwaygrçcovered. .,r i', '' ''l'

,,.

thermal þerformance of twin glazed' wi¡dows,with
outside thc glazing were analysed. With an external
vætion and 0.6ti//m2"C for a flow of 20mt/h (glass

ending on the blind's position, An economic ,

study ryas pe.rformed on-a.six-sotrey,air<onditioncd bui showed in tropical countrics that it,rnay be
mo,ie. econornical to-use air flow ryindcr\re than,'tô have ble glass windows.

.r .l , rl/l ' . ' 
l' 

'

KEI woRDS . ï þnamic insulation' Air flow, *_"Oo*:

rNTRoDucrxpry

drawn through this channel,aid'evacuatëd; thì¡s'îsrÉ,ihg ås aäynamic iis¡¡lator betweçn the room and the
i,

PERFORMANCE Of AN ArR FLOW WrNpOw,.) ,

, -'..Jr'.,:, .'- rr:,. i

AFW equipped with a blínù

thE air channçl) a¡d. an intcrnal blind, was
coirffiqiènt oroi do i.iwlät "c, ¿.ppqOi"À
Cha,pmirn, (1979) mentions a Gernian,study
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Figure l. Air flow,window. He¿t (ø.) is partly evacuated by air circulation, thus decrlåsing the amount reâchin8' the room

which found 0.7 W/m2 "C and an ricoustic attenuaticiri of 38 to 4 Bonvéhi (1984)

found 0'? to I W/m2"C for a double glazing AFW, this time in

In air-coriditioned buildings, the heat absorbed by an internal ure of the air in

the chan ing effect. As on the solar flux, the behaviour

ofgwin ternal blind side blind described below, we

found a of 0'4 to l'2 r flow'

0
0

1r8 0

Tínted glass AFW

transform i Part of it to the air-

nFW the ai h oom (Figure 2)' In this
rl

. f the windo e

170
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absorbenh gtasi absorbenh ,.glass norm àt gtass

A.F W'

Figure2. Solarheatgainina e(óppercentofthcsolarfluxd¡eachestherggm|.and-inanAFWequippedwithan
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Efect of the blind's Position

f, ' Th. channel air temperature was recorded irr two windows, one with.a blind in the air channel and the other

with an external blind. Since the buffer effectof the window decreaseç 4s the channel air temperature increases,

it is clear from our experimental results, shown in Figure 3, that an.internal blind is not the most suitable for

hot, tropical countries.

Number of glazings

443

In tropical countries, such as Thailand, the differenöe betweêl fobl4 and,outside tempetature is small: 5 to

9"C, and the associated energy gain for the building is moderatê.'

In this case a triple glazedAFW iq not economical. It woUld only be viable for very hot cÔuntries. In Europe

the outside glazingis doubletl.to retain the solar flux absorbed.by the blinð (Figure 4). Irr hot countries the

inside glass itrout¿ be doubled to prevent the heat flow from entering the room. Trþle glazirtg in a building

heated and cooled alternately would be efûcient but only seasonally'

TEST OF THE AFW IN TROPICAL CLIMATE

" n i¡r ¡ J,i it, _., 4 : .ì. '!.. ,, ,)

A 20 m3 air-conditioned test-house was built in"the etìergy park of the Asian Institute of Technology, Thailand

(Figure 5).' 
Thr.. façades (East, South and rilest) 4re fitted with twql x 2'3 nq removable panels. Each panel rnay be a

complete wall, a standard window, or an air flow window.
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Figure 4. Design of a triþle glazed A,FW adapted for cOlil climate (a), and for hot climate (b)
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I'--:' ilÈàur.ç 5: Tei facitities: and experimental AFW

Nü : 0.5 R¿9'2s

To obtain a good insulation coefficient and low inertia, the walls were made of asbestos cement,
polyurethane and gypsum board- The fra,me is of wood-

The instrumentation consists of a 32 channel daìalogger moni.tored by a microcómputer. Solar energy is
measured behind aclear.glass and,an AFW. Air flow, air and surface temperatures along the AFWs air channel
a¡e recordod'bythedatalogger every 5 tninutes,24 hours pe¡ day. Direct golar flux, wind velocity and humidity
are recorded by a meteorolcÍgical'station'20m away fiom the teit hp'uie.

Two AFS/s were designed. Thçy havç a glass area of 2"t6.øz,aud d 6crn thick air channel.
',,'u. , i,

Itreattransþ¿oiffigie4t,.,' .'_-.-"..' ' :' -: "

The volume orai" éiìràbiéà from diij d'onditioncd spaêis alw4ys repiaeèd úy 
"n "qo"t 

volume of ambient
air. The associated,ënergy is , t.r"

. ,¡..,r q*rhCr(d":T¡)4 (1)

.wÀg¡ç¿rl"j,-ç.-.tå9,çppfülrut,of;pçdor¡qaqçF of .thp.air pg,nd-itioner,êAd,,thç Í; and d thg ambient room
:.teøtpCiaÉùrOsÉ, ir"'.i:i:i',;ijti't;y;q' .i-"!1:,:;;.t :::' jr .'.,,':lr::tÌ!.:-.,.._."' j ir , -: : :. ,

It should'bdlr[entiöned fbàÉ tlië ,Éúdqtîbff"odsir ,frqd"thë.Êi#.c¡ondltionEd.space either directly by a
mçahanipa¡l q¡¡¡¡ptor or indir-eotl.y:by cir,culation,.thtough the A,FIV, in no way affgçts the above energy gain.

The energy gatn in the w{ndow'cons.Lsts of the parú qf the solqrfux.pnteriag the róom, tþ, and the heat
Bru¡dle (1980), it can be estimated in

(2)

our test-room we obtained
4:31V/m2'C. K*, in Fìþtrre .6, waS,est¡i,1¡atçd pxperimentally by Wiart (1981) and
can be calcuhted from

r (3)



AIR FLOW WINDOWS IN A TROPICAL CLIMATE 45

3
Kq

w/n?oc

I

0

Figure 6. Coefficient

0 7 t, 6 d 10

of convection K, betwcen the indoor glass and the room against the temperaturg dif[crence Tr -l¡
,, 

't t'. . ., "i :- ,r..... :.

,:.j, i - , ,'' r. I i' '^'i""'r, ì''l 
''1-ì'¡''i;'"i"'

As it is difficult to estimate thc ¡i.lass;temperature 4, the windon' energy gain' ¿sSÞóse.d rVittr "
complete accuracy in a window fitted with:an outside blin-d; the air and glass temþera d not so Plich
on the solar flow as on the air flow. The thermal gain can be estimated from

q: cr\T"-r;)+rfd (4)
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ECONOMIC ANALYSIS FOR THAILAND

A well oriented 6-storey building was selected for our analysis. The building façades faces south with large
glazed areas ôn the north and south.

The study is based on analysis of the additional investment required by more glazing,additional blinds, air
conduits, artd the cost of running the exhaust, f¿ns. It is assumed that the capital is available but could be
invested at a 10 pet c'ent interest rate. The energy cost is assumed to be constant. By pay-back time we fnean the
time needed'for cumulative saving to equal the additional investmçnt cost for an AFW or double glazing as

' comparêd tò ihê cost of tinted glass.

Extraction by exh:aust fan

A fan increabès ihe air flolq in an AFW, and thus reduces ihe heat transfer coefficient. However, because of
the electridity'iiénbùme{, the pay-back time of an AFW equipped with a f4n is not less than 20 years in
Thailand. !

"\'':.t...,,íit .. .,...

Extractioit by tiyb,ríd' cbnulection

' Ai; flctws'by naturâlêoriveation and because of pressurization in the building by air-conditioner fans. The
on the cost of.the frgme and the building's daily oc-cupancy rate (Table I).+vindciw

the effect of the therrrral': .,.. :
i¡rertia of the building'has been neglected.

CONÇLUSION

Tab,le I. Pav-back time and ,ii*ev *if;îä,lorÀq 
"ir 

do* rindow and doubl¡ glass window

'Páy'back

saved per year
, (,lcWtr¡ compdred to the
pgfformance of tinted gldss

. . ,.:Br¡ilding Building'- conditioned cônditioned
l2hlday 24hldayI

IJ

' - ;:;,.t
12'5 years

-'..- 85:.
'17,879

38,47

32,815

'"'45,714

Double
external

AFw +ré*i'e'rnai 1'

blind

26;787
lf;t i

| :.. 'ltt-/ :t ,, i .

52,342
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