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integrated design of building form and materials as a total system to achieve optimum
comfort and energy savings. it should be noted that goed envelope design responds to
climate and site conditions to optimize the thermal performance. It can lower operating

costs, improve comfort and lifestyle and minimize environmental damage.

A comfortable indoor environment for human to inhabit should preferably have an ambient
temperature in a range of 21°C to 24°C, although an ambient temperature in the range of
20°C to 26°C would also be acceptable. Humidity of the air should preferably be in the
range of 40% to 60%. Studies have shown that fresh air rates should preferably be 10
liters per second {(L/s) per person or 10 L/s per 10m? for mechanical ventilation system.
The optimum air movement within the house should preferably be 0.1 m/s to 0.5 m/s (for a
naturally ventilated environment) and 0.1 m/s to 0.2 mfs {for an air-conditioned

environment). The movement of air within the house is also critical as it would prevent air




The optimum air nmovenent within the house shoul d
preferably be 0.1 nmis to 0.5 ms (for a naturally
ventilated environment) and 0.1 mis to 0.2 mis (for an
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passive cooling technology. Other advantages of passive design, as compared with using
mechanical methods for cooling indoor environment, are that greenhouse gas emissions
are reduced and electrical bills are also reduced leading to reduced utilization of non-

renewable natural resources.

One such existing passive cooling technology relies on the combination of ‘supply air’
windows with Passive Stack Vents in household dwellings. A ‘supply air' window has a
vent (also known as passive stack vent) at the outer frame and inner frame of the
windows. Due to the pressure drop induced by a mechanical air suction within the passive

stack vent, air is extracted from the kitchen and bathroom {where the ‘supply’ air windows




passi ve cooling technol ogy. O her advantages of
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In accordance with a first aspect of the present invention, there is provided a brick
element, for absorbing radiation, comprising of a cavity extending therethrough, whereby
the cavity has a cross sectional area, the cross sectional area have a first portion at one
end and a second portion at the other end, in which the first portion is smaller than the
second portion, wherein the first portion and the second portion are infegral.

In accordance with a second aspect of the present invention, there is provided a method
of cooling an inner house environment of a house, the house having a wall, the method
comprises of constructing the wall with at least one brick element, whereby the first portion
of the brick element faces a source of radiation.




foll owi ng description, taken in connection with the
acconpanyi ng drawi ngs, wherein, by way of
illustration and exanple, an enbodi nent of the present
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These and additional embodiments of the invention may now be better understood by
turning to the following detailed description wherein an illustrated embodiment is

described.




Figure 6 is the cross sectional view of a typical

house having part of the wall being constructed with

the brick elenents; These and additional enbodi nments

of the invention may now be better understood by
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In a%ﬁ L %g?aarlgm%g?rgﬁfj%%q t§;f %gﬁ)é%glf %peril%ééosrh%m ri]n e{g:;%re 2, the brick 1

comprises a cavity 2 extending therethrough. The brick 1 has a substantially rectangular

cross sectional shape ta. As shown, the cavily 2 has a substantially triangular cross
sectional shape 2c at one end or 1% portion and another substantially triangular cross

sectional shape 2d at the other end or 2™ portion of the cavity.

in a further example embodiment of the present invention as shown in Figure 3, the brick
1 may have a substantially triangular cross sectional shape 1b with a substantially
hexagonal cross sectional shape 1c extending from an apex of the tfriangular shape 1b.
The brick 1 comprises a cavity 2 extending therethrough. As shown, the cavity 2 may have
a substantially triangular cross sectional shape 2e at both ends, i.e. at the 1% and 2™

portion of the cavity.




sectional shape 2d at the other end or 2nd portion of
the cavity. In a further exanple enbodi nent of the
present invention as shown in Figure 3, the brick 1
may have a substantially triangular cross sectiona
shape Ib wth a substantially hexagonal cross
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both sides of the wall. As long as the inner side and outer side of the wall are maintained
at two different and constant temperatures, the rate of heat flow through the wall will

remain constant. This is also known as the steady state condition, which will be described

more in Figure 6.

In another example embodiment of the present invention as shown in Figure 5, the brick 1
(similar to the one shown in Figure 2) is disposed in a position where one of the apexes of
the triangular shape 2c of the cavity 2 faces the source of radiation 10, for example the
sun. The bricks 1 may be arranged side by side as shown in arrangement 3c. In
arrangement 3d, a buffer brick 4 without a cavity therethrough, may be disposed in
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An orifice 7 may be introduced at a position 8a, at a top segment, through the inner pillar
6a and outer pillar 6b and anocther orifice 7 being introduced at a position 8b at a bottom
segment, through the inner pillar 6a and outer pillar 6b. There is also provided an orifice 7
introduced at a higher position 8c in the inner pillar 6a and another orifice 7 being
introduced at a lower position 8d in the inner pillar 6a.

The air column 6¢ may draw the cooler air from within the house 5a via the orifice 7 at
positions 8¢, 8d in order to achieve a constant temperature, which is lower than the

temperature at the outer side of the bricks. Thus, the air column 6¢ acts as an air curtain




i nner side and outer side of the wall are maintained

at two different and constant tenperatures, the rate

of heat flow through the wall will remain constant.

This is also known as the steady state condition,

which will be described nore in Figure 6. Figure 6
to supdlystristdre soldenat fiod vathircibelhionge &a trypideato mtiotaé thestaady state
Con&‘pw ronnment by constructing the wall 6 of the house 5

®%h the bricks 1, As shown, the house 5 conprises of

a wall 6 in the exanple enbodi ment. The wall 6 may
Wh%iu’rqt E\er%'gé)ng m S ?(anv g 'e{]g&ﬁrc O&)ngi?]té)%ar%:bg?]%’eh}fetﬁ? a?rr w;thm the
houdd 5a Bear e wadl.6 Siperiemmeara rige |hltempﬁathemdue hetheuteat belng radiated
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cke 0

pre%&% %E@gegs@fofte%r o |ﬁ%rnw1%t Eenq%er%tlufe hg‘éﬁg ro\pnrﬁm She house 5a
neaftret diecoltihe 6a|blemmb$1 mgs @ensd\andnthefaucﬂse% amdyexiie out of the orifice 7
i nt.rodguced at ato
at PEREOT itk CBFY PSS e braeburerop VaE SR LI RS whicn
is s(héd':léd @ad 7ndnéhasigg |tlmet rsodna:eecﬁf @idiatiopo$hd |cok1i 8|1hhen=:b\_a displaces the
rou h the.inner |IIar g7c§jr qQut er

werfiPt PR Efoerabe 4 BFES YT oo ol BB H S tnermal
force meimeemcﬁztan@ hpv@ima; ap«bgut ofdhe Boudens t/ilaegee prigae pal pasition 8a.
nd anot her o 7 t t
sucioa HREBAMBEOT fp AR ioner aprd Srimesy’ SHRET & HeiPefitfnus. the
chirmey effeanort éieckceﬁ@lc’eaénewlefs the Qﬁmmttohldﬁ atr méthimattis @obse ¥i.a from one
NI I U T
ventilgtiger ature at the outer side of the bricks. Thus, the
air colum 6¢c acts as an air curtain 7 to supply

const ant colder air fromwithin the house 5a in order
It wilobdrappiediated thet Sleeadhaysdxadt entherotgmbst a')foclfnnsz@t'rmni af thbevall of the

ro BB 1% WP R  3h SPP 50 188 RBse beng
con@?ﬁ@ﬁéd emgels wathrthes Bridke 1t(@opsrcatnir e due to the heat

being radi ated through the wall 6, albeit a reduced

anount of heat due to the bricks 1 as previously
In tﬁé Féxamﬂﬁadembbdlm%ngembﬁtkskﬂmwtk@gﬁlcbhaﬁayt be onentedEnt maximum

excgrurth cBfing PR A BB oY SaBTROLS (Coa P e et
ventiR@om EBe ndy be provided to improve ventilation and air movement in the absence
of breeze. Floor plan zoning may be provided to maximize comfort for daytime activities
and sleeping comfort. Appropriate windows and glazing may also be provided to minimize
unwanted heat gains and maximize ventilation. There may be an adequate level of
appropriate insulation. Effective shading may also be provided. There may also be use of

light colored roofs and walls to reflect more solar radiation and thus reduce heat gain.

In other examples of the embodiment, unobstructed cross ventilation paths may be
designed. Hot air ventilation may be provided at a ceiling level for all rooms with
spinnaways, shaded opening clerestorey windows or ridge vents. Outdoor areas around
the house may be shaded with planting and structures may also be shaded to lower

ground temperature. Insulation solutions, such as advanced reflective insulation systems




near the air colum 6¢c becones | ess dense and the air

rises and exits out of the orifice 7 at position 8a.

A col der mass of air enters the house via the orifice

7 at position 8e which is shaded and not facing the

source of radiation. The cold air thereby displaces
andtréfiectiv@aimepaasr mahbe ised sesinimpeahdat gan dmirgthwda;dsnd maximize

val 15 8181, kel B P O Bl & SRl e o
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be vest id dtavorodér autsidei dihimotthe Hooss et &cghtewhefnr theromeno breeze.
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will be appreciated that there may exi st other types

it g ooyt B oSl el ing Bfove it fpriig metnoo of
coolig tHeewhoksikosei eryironoast amn‘:tcadatﬁelltdf rredlqcmg lnldocbrheitr poliution. In
oarfi o R e he 20r Ploved “aig L S PPy BEPRB e ffiucted as

parieofpies strectire of dal hagelor @eiidisg. TBerbricks absomb merrfat:!xaw\om)&bhsthe sun
anciRebo e GG e's BT BUe Dan o HeleH it 91 cobP i since

the nvickesTand formetings abs exiche stiiclaree et the Rbuxer opbaildireprthadouse or

.may . be provided.t maX|mzecom‘ da
ouilfab s vart e SRR e B B HE SRS e Pa Y e Ele mcnggessity of
payﬁ@Chrgleazé'rgwgm!rmmoaipsmd&eutipme\exd;edg bassmemdmiirzgatechmtagu @dgligible
heat gai ns an . _The
maif8g0ck & TPEUEH®: GPnGp SR A e eh SUIABRY LR TR I is lesser
polletadi ng may al so be provided. There may al so be use of
light colored roofs and walls to reflect nore sol ar
radi ati on and thus reduce heat gain. In other exanples
Altheligt bengidrp dinbedithents nbhstmmhadvmms Bamemabh [shdviroand described, it
will ag%;?pége? é(?etgos%glglfﬁ%ﬁgﬂl tg\?e% or aﬁp%bérg#s %np%y rpgdiﬁcations, or
altespliomandlyesinvatiad es degehehierehenaysieonese, worrdewghidy depart from the
spirrt 'ofjtglg Ye%@hﬁnv %M?\‘R%ué\{ @r% & Wficatin aH@HIﬁa@atEﬁé’ sR&Uid therefore
ed anting and ?ructures may al so be shaded
be QGQN Iaé%@i’"n t}gﬁr%ﬁg’ﬁﬁoit@ﬁﬁ@ﬁaﬁu’?@m'qmsul ation sol utions,
such as advanced reflective insulation systens 8 and
reflective air spaces, may be used to m nimze heat
gain during the day and maxi m ze




heat | oss at night. Wndows w th maxi num openi ng ar eas
(l ouvers or casenent) may be wused and fixed gl ass
panel s are preferably avoided. Ceiling fans nay be
included to create air novenent during still periods.
"Whol e of house" fans with smart switching may be
used to draw cool er outside air into the house at
CL{I it when there is no breeze. Planting design may be

€d to funnel cooling breezes and filter strong
wi nds. It has been found by the present inventor that

t he, ghove | d [ 0 et . CQOJ I St h .
 undh TRSCeBEH S Akl SHEHAE) 5P g o enaing
ai rthgrethreughomhetaby tparcaviguhar a dovdsciestibizaliangp, dhe cross sectional

i Mpr.ov C , a | i r , .
corsed G iecaMaEboneY oo tREH BT Secof BHER R 47 Shgiongy i whicn
buithdfisgporfitre isbmiatiesthab $ior $ecohe podidhat i on from t he sun

and keep the internal whol e house environnment

ventilated with fresh and cooler air. Since the

. brikksclaeniant medordmgpar dlaiof 11 eestr thet finse poftiob leand the second
house. or buuldipg, the house or building is

verlo %38 "WPYR" f r esh and cooler air round the clock

and there is no necessity of paying any energy bills.

Compared, W th the existin asstve. cool ing technol :
. negiegst e ot AeefAngae Py PR B P Rk PRubS e Bs By has o
f ossibbtahtimly restaoguiauneds ardtitial shbperae dne éessed a substantially
pol l.ution. Although exenpl nbodj ment.s t.h .
bt ot T L SR g B OB RS P i orqos sectonal
Wi Idhapes appray @narbiteary thickeeski | led in the art that a
nunber of changes, nodifications, or alternations to
the invention as described herein may be nade, none of

. WhiTte slepatdmdém aotdriiag ts phy bhe of theheeqadégeridims, wherein the brick
i nvent i

n. Al ch changes, .nodifications and
al t @gwﬁ&g‘agﬁgﬁﬁlgn—@ﬁg@ 38?‘8”5&; seen as Wi thin the
scope of the present invention. 9 CLAIMS: 1. A brick
el t, for absorbing.radiatio conpri si of . ,
e sk e etbat e h 25t ghe Shins BB AR pferminythe brick
a ofl@asntsre ta subalantdligascthipularooss-setdiadpldpe. ar ea have
a first portion at one end and a second portion at the

other end, in which the first portion is smaller than
.t hea setiondofpaictingan irher Aobsd ehvieherent! aboasdlitmghbdwse having a

cl avlvam, ilh’e %Qt%[)g Icgmtpﬂseesf éfrc%%stpu%cti%gl; ne %{gpwﬁf? gt I%gs %I?\% brick element
according to claim 1, whereby the first portion of the brick element faces a source

of radiation.

The method according to claim 6, wherein the wall comprises of an inner pillar and

an outer pillar spaced apart and having an air column therebetween.

The method according to claims 6 or 7, wherein a first orifice being introduced at a
position above the inner pillar and outer pillar and a second orifice being
introduced at a position below the inner pillar and outer pillar, a third orifice being
introduced at a higher position in the inner pillar and a fourth orifice being
introduced at a lower position in the inner pillar,
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portion are integral. 3. The brick el enent according
to any one of clains 1 or 2, wherein the cavity has a
substantially rectangul ar cross sectional shape at one
end and a substantially triangular cross sectiona
shape at the other end, each of the two cross
sedtheanathod shapdmgHavdrnygprenofadidimsréatoy 8.t Wherkimeaideast .one brick is
The ' e gl r 0 ; e
or SoB e pET e RERNEh M o R0 PR of #Sower pogition n the
of dutgglpildensity material. 5. The brick el ement
according to any one of the preceding clains, wherein
the brick elenment has a substantially rectangul ar
cross-sectional shape. 6. A nethod of cooling an inner
house environnment of a house, the house having a

wal |, the nmethod conprises of constructing the wall
with at |east one brick element according to claiml,
whereby the first portion of the brick el ement faces a
source of radiation. 7. The nethod according to claim
6, wherein the wall conprises of an inner pillar and
an outer pillar spaced apart and having an air columm
t her ebet ween. 8. The nethod according to clains 6 or

7, wherein a first orifice being introduced at a
position above the inner pillar and outer pillar and a
second orifice being introduced at a position bel ow
the inner pillar and outer pillar, a third orifice
being introduced at a higher position in the inner
pillar and a fourth orifice being introduced at a

| ower position in the inner pillar. 10 9. The nethod
according to any one of clains 6 to 8, wherein at

| east one brick is constructed at a higher position
in the outer pillar and at a | ower position in the
outer pillar.
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