(S o ( SHlo pas (S HlweCis

" IOLS () 55

odsSa

50 (puizmed 9 hed (55l 21D Cusgaze Jud Sl (Jilae o9
S 5l 26 s ST OT I rage 9 Ko, 80 5551 adys WL
L ST NSNS E N U SNDIIS VE SN o f"“i"" S hloy
2 Slallbe w4 0l KE895 5 Golers (b OLIKwb 4295 Ole
b b Slees 5l 0 4 L LB slaly Slasly » b (KK i
238 Dghes jlole Sy Grole e Jilue o

Sl g 08 Ghlis Ao Yo Jb carwy 5 (pldlan cundse 4 x5
Slos29 Cumonl Sl 155 g0 (6 e Giole pur Sloatinr (6,88 & 0Ll 58
Al )l 93

Sl K slats 055655 elosl 4y LS 0,5 ol A
abre 9 Lle uioman 9 Ll 8520 5L )0 (qw) 9 Som 9 (5 s (SlKn i
el (393 (slotiss

Laojl g wals
AL ol b ol s i (Kl e (5loSis
B G f)f l"':l;l Solors

Ol sllanlas Lo sla yia saizils (s lass UJ:..J_,.J o35 Jboliot a

Wi

‘\_Y’/"/: Ao le



shn S by nad sl
Jzols Llse O N Koo8 a5
ol 5B S s g

se o Lad 5 a8 sleaalst 5o
R -
Jeelse 3 cms by Gl G35
2o oledan 55500 Saaas Nl
Slelasls glaot Slae 5o ol ol
SOl Sa b 5 Sole e
ABLS an 5o 4S5 s e (5 A
ok Giulydl G sd oo 158 sles
iy s eladl oo S s
Sl sl s a0 by &
R

ol 5SS IS Gk o
kPHJJYTé““dMJMCJ
oS s Saa sa Sl bl
092V 598 orad S se 4 slsa
b osbresole S LB Hu L dsa
58  JUS 5 cank 5 o] K
LaLa]

H:

T2 T,

Lo g0k J5am 50 i 5k 5]

S fesoSlw Jsas waas b

MJJ‘;;G'}A‘(\ EJLA.:Z:):L}A.A:)
Aayn (T Kaa ool s LA
b s3 (Hy) ausk, 5(0) 5 ool
EVPERPSIERJP 3 B CEQN
S omiilin 5 S8 e 2S5a C AL
Sola 358 0 835 58) sy Gl
S L Sl candls sald e Ssa
Q)J‘WKHJJL?MJJ\OO L_\

2350 al,1 5 slel o gt co O geuns
9 Nas VAo Lo o st sak
i Sl o 51 SLa
e 39 Y0 ol b Sia 5 456
Syaely Glea gl 53 CFC S-S
Joolse o e 5l S S 08
el Gy s OO Y i aS
D ssos
ool 358 Jelse L a S L
5 B w5 (sl 558 5 (g5l
st S b an s Js 5o
Gae) s oladllas 5 3825 U ym
Slelaalo slaal 5 ook (G &s
3 esathyae Blal 3ol ,LS
sl slelael) 5 55500 Ssae
otale £ 5 ol ye i Ja (510
T E PRV SCVERE SRS, Y
Gt g e o Olaiala alik
2L e300 5 St e

aeal eals) el se

NESEPRITS INECERE IS
Sl gl S Gk 4
(Passive SolSe £ 5L A
JED LI 43y 31 Cooling Systems)
o= < (Heat transfer) ol o

135 g0 pmead ) baac 85 S
EoaS 5L Sia )
(Evaporative cooling)
52 oloa b s 3lanaa ¥
(Convective cooling)

ptiais b g 3laia y

(Radiant cooling)

Do) 32ob O solwsaa ¥
(Earth cooling)
1y Yeieancs 0l 4S el S5 L
35 S a2 Bl e
S Jbe plsieds 058 sunpndd 3
e oia (uals Gk blad
laalaw culie o8ega Jusd
(a9 5 UGl ol ol
gt Blad 51l 5 L &) g puia
el d 3 w5l satiS Kid plie
sl JEmslp s wSLA 5o

doide
slelaalo el ol )
bold e s Gsn Ol o
,C"L’_" 3 e GoSs 5 5 puld!
Laa g ol ond Gy 65500 canibs
et solere St LT a2 suulss
Lol 455800 131 bl rd 23, o
S 058 5 9o g3l 5 ST 50
© o sleole 5ot Jaas LB e
i€ alans (SOl Bl 558518
Sloglaal o a1, 5
ke
I S ol Sia 5 55 Ui
Ssa o (Sl g (pSeas
2% sl ov—e slplaal
J8ae Sa g ‘a‘)g Shlie 5 sl
Naslbbbio 080 et Jle o
RS U VI O DN I P B3 Y
Lone s goblslelaala s olas
S5 o Lany g,al J<s Ll
L 5e5 O\Sel Nae 48 wlsn alib
P ovaes oplaioy sy an b
ol slptaat b sl
dobs 4o a8l 55 (sla 538
soanie sla 5 eelS ) al sl S
29 P i sreae sl B
LS s LS s be s Jpa s
oo SIS slac e b Kol
28 e
VAAY Jlw 5o <€ L2 gh Gab
b paon e Lo sl o
gplaalo > &5 Psatd e
ey ¥e Lu S cnl 458 8 ata!
LE S C—A'}? BRRTRTETRTR RN
byl PO FC NN Y B
RIS gbe LS slealln
3 65 Bas diws SlaniS
;QF “ .L}g\)-a [,—tﬁt—w_/‘ LSLA‘L‘:‘J—A
Stestan il 3) abs Lol fisas
23 (CFC) 0 S 5o 5,18 3ol
NS unsshn— oo
bpdiismas Gl @lyiine 0 3SU jlaa
Y.

Ae)u._://:

1Y



Lasa /A L8t 5l e
3 5iee o/VO T e 5 5 o0
ohalsl oS ool sadk g S 5l wl
b e Hlas ] ghbaa e ol sles
5o e Gl YIS alaa )
Ot 5 580 calu Gose
W08 o, LAl gandi ) A (IS0 50

SLLs A 5o wis 5588 w0 5o
ASLalS e Sl sulin) T iy,
J5be Ha,8 KA gl (Khuss-Khuss)
G lgdle HUT A0S oo soliial o pa
3805 sla Glenls jues o e
Ol G (ol 5 5 aS e caas o
Sae LS ot pidsds Hlan ale
S oo b aus b il e SV sk
Sogmiol sl aanal b o lhsl&S
S b 5 Gl oK O sh e 5 5500
Sad S e e o aslie Y LY )
S SN

Ol S 6,50 Llie plin
ok Slad om0, S La) Gl
i Lo yaly o 4 ] (glos s
1Sl I 5y i 311 4S S
ool ol LT 51 T slaslse S L
WS saa aia 5HL 5 osd e
R R L R e
Olemas L ek o clabla s
Slaa bl sb G 55 )aa jooladn
Jeas 5o LT rals o8 o sb yo

o3 s 5 S e Sa Gy
oboa sleaadlin JAls ju KA (glsa
b e
g s VAN Sl 0
Gl o o JJS..L.A ?:u.u:\..a.u tns‘)..le_:n
3 lnlest o) 50 1S5 5l (.‘ft'J}fJ‘
elaala gakie an Mes
Jaz_su CJL.Q.;&A; b&lﬁt\.ﬂ)i L él::a.a
Slaisl ) e ie AT L s
EU5L 4 oSl K ol by ol s
VA XA CJ:S_A Ch_..u‘g‘):n_.oV/f'
sS._» J.:\:L.a St 3 9 ¢CJJAJI_A
L (Solar chimney) gdud s (S350
Jals slea iSe gl Se VIF pls )
Sl s a Ghra slasl el o sy
U..L{,s Cracad BL) (Y bJL.ui: J:\‘y.a:\)
O Slsha a5l Sladis iS00
sdd soly S8 Hiaiila Ve celas
< _):u U_QLLA‘ .__)T ‘QA.‘J: o9 .J‘g.a.:bga
JJQ'J‘\O o)uuu_.m__.&_j
foas o coud sud a3 olad a
b oS o ol e B9 S
)JJ&S..:Z.‘_:. QJ‘_)..; 4_~.).>‘)1_<.Ls_x
VAP 5¥elF oS5 o pola shsa
6l slon oy ol Al &a s

W) 55 oo 4o 0 g e e
da 3 L g s e Fakie (C
B B 4B il Sowb o895
B R S SEB S
> ool a0 DAL Glhae 4950
Ghi o K o KA oglya e g

il i

‘5‘)3..1;3}- L’:\‘)\S ‘,'1 o

LA R .LA‘P

S g ilusia glapioni
Gl alla 31 0T oS ol&in
B olha gl e Joaas Hla
wda 9sa G el baae ) g 55
ool oda Sy ol 5 S e
OIS Kn 0 Ol Gaob 50
o of Shicia s Wolaal
ook daba Sia glea seas
SLaa b Jals slab sl maiioe
Sa gloa g oad aladl Jee sl
shas o)l aaline 5k © dala
sk alad) Jae sk plaala Jalo
RS L Ol SA e |
gl 09 a3 Jae S 5 (palies
g8 abasl gl ol glas
rabieSlasha cia cay—
0% 5 9s—d (Wi anls) slaala
wolaaba Jab glai s s
Ol i SEA s ik o) pus
S L oleSia alnan Jac

s pe 800al (anEiius 2

(55t aiaaca B
k}L:Lx.o Jl LSJLL—A-A-I-\: s 9 TRIRLS BE
sad it Lo S s J= lm
Llas oT ssls slasy € 5 xSuls
oskb e 5 KA (gl slal 6l
(Y ZJLA_:'.'J::J.AAS) J}.J.p‘s_c bJLQ:u...:‘
N oBols b 53 (59555 p oS slsa
sesliosme ol gsla glas ) S pla
S (5l 0 s oo sl e 4T
oo 0158 Glsa oS 5a G S sad



S 3ol O Ao 635
win eaie (a5 hal S Glasal
R UBXEINES IR EE SN\ P
b oo (RIS
P =l 3L Jol S5 p 0
S 3 2 b 55 5L ud 5t (Sky-therm)
s oaleniy 5o V454 JL o
ol Mi 8 S5 GhaleT 555
IO N RPN i Jel PTNY
s ool Sles © Lol djlaa S
Vo modS Gee b ol gligusisa
S s dsla ol et
Sole oo i @ala ol (Soake
530l Al e S
oiolS M aailese s G sk
Al Gsoe ol koS sl sa
Ol a5 ot o dadS oy 5l ot
Sa sl pet G55 e sl e
S5 (S led s} wle oo

s Gaad 4 0 o0 SO b
3 008 Bblie 5o Olsiee Liss oot
B | T DRy VL T SR MUY
PR RV SEG ) | B UL PPN
gl Cp sty 3 S5 (Roof ponds)
w80 50 b Gl g aS cnalaain o)
G_JL}_B s .A_JJ.) al 4 gudae VAY .

wendly Jlos o i (SPTQ:}:L.QVM
C)Jb_a;_;:‘._.}‘(::g;ﬁ_l‘)djb?d:ﬁ“
e B 5o S sl of b
SsdSE el ool el sl e
Lfgs‘)ﬁ_m‘o)}wgug@é
Vo s e 0 JalS sy Bale
C505 G i o GA Ll Reil
b 530 O e S0 sk oo
SO pran 5 pSai e A o8
@)J‘jdpﬁp‘d‘}?}e

s guns gloo BITAY BLLE
Ol VL) dlaa 1l o Jusls
e e GRALS o Ol e pRn
soladal dals ol (b a
Las yais 5hass u S s gdewe (ia s
oS sl

Srad g aGlais g o 5l sulin]
oLl L o3, slakba 55b
slaglie 5o lala o7 5 e
3o 58 asye 4S aiiead 5800
VI KR b1 R PRY R WA PR

Jo i S & _plasales soabie
29 eel3dl O S oo plaale

E e
Cranrmns® o8
'l“d,!u Sl
V H:x_ al
|I'
™

Salyp> 58999 Gk 3l zasm 5 5ol Gusb sl osbie slsR 505 e T Bslad sl

%
A U)m/"//zl ﬂ.\



LR VR UT Seolas il ¥
DRl gg Gk oAl &) ge

(B SRR .7,1 Y] E R .
ol slaot gl il 5

&L‘._g\s‘);logﬁw:)h_smw'f
©ab ol sladassa 555 Sl
e g sk gy 53 99 S PSose
20850 aKa

U V- WUV EUN UV S SR ¥ WV

J‘ J:I‘:J‘)L.l-c
3ol ool b dewlie sl SOl
(ks Joe)

\;‘_v o= .L_L.L.n.u S}J :)‘ .s_‘;\_'q:_..u\ Y
sl 55 oulSadt (gl

‘J—A PJLLA O\:ﬁ‘).aj"_:‘.‘.u J‘%—_" Al
\;Lv o9

ol 5o Jubo e aog,y ¥ S,lal e

ol 53 Folbo S aig, .0 %,led yges

ﬂ% Ab)to.:l

20T 95bS @i ol gLl
Sb Jae heuey 5o b 5 Juad
b 59 Soade Sl (jak G
plasl eSe o o S Ol
g 4S5 S 5o (i W mdy e
S adsa gl ool es alKia
5= g B LB ol e 5L Gole
MosuS cialyosha adsea
doala slo S Lia (sl it Al
(0 Solads 5o peal) Wi e 1) BB
bl 5 Sa%l e ol s 5
Gl oK a8 a5 550 shes

J}.s.ug’.d
sLabs b ss b Giule yn
S ol (5500 iy slS Hleand s
L) omewe 8 Llas 31 2, 5o
o el Gl (Phasls slebl
e VAT JLes 158 s iy
—Shlel s 5 (Kimura) 1) gan S
Jsb oo Laals & S0yt ((Yamazaki)
wda lheusk) (SOob e 4k
2o 2 Do Job oo g S e
SN a5 ook Sy eadi Gda ok
shos w55 Gl 4o aia0 e s
b oo ghbadle LB GhalS 550
JJGQ“\QT;;LLJ:_\.&Q;‘;GJ\
Sl s oYY sl s st
aaya YO Sy sbees ( asla

@ NI v
Lol i 6,80 € ey o
S wose sbes— el sl
G oS Goobk e laglaale
LT 530 58 Ly gt 35k
o guanise glaolgilug s lar sl
S wleae!t Hu Gislesl s aS dda o
o sa Hlpola )l S 4o s L
oo 2 s s el dlie o
b 5o S LT S op e S eaise
Gl S5 b code VAAY

(;).ing.& Gals yy sl
S5 S Jie A 3 ) 5o
GiBa s glag asly el oly
Galaw Bl 3ok 3 @il SSA
g aadlae oss ledaa 5au



) 5 ats slaciios J dluola ol a 4oy 5aS5laa g JBlaa iShaa Y o jlads Jgaa

Jals sl g slos Shew oy (glas ouudy (5 S0 jhait o 4 9o
AAve. [AMax.| Ave. | Max. | Min. | AAve. |AMax.| Ave. | Max. | Min, [PUSPRIRVI PV
— L YN YRR — | = YN[ YFANOY ] (DBT) gols slsa A o oha 4a
— = YA YA | N | ] [ YE] VA Y (WBT) rola 5158 Sesirm a0
- — | YY/O | YO/F VA — | YY | Y¥/F|NA/D Jol€ Soba ale Lolubbut aan
SodY ] YA XYY Yo /¥ LNEIY = ofO] FIY | XYN/O|Ye/A]VY/Y b K5 Hleolanl
ofT | YIO | YY/A|YA/N | NF/F L ofY | ¥IY | YY/Y [ YA/A|NO/A Lsa HLoa 5 b oladl
SVY|OYIY [ YN/Y [ YV/ALNEE =N Y/0  Ye/O | YV/Y | \Y i gy O3 ATl
=Y/A[=YIVINAIVEYNQ [ NO/F [=¥/0| IV AV [ V4[4 | \0/Y Gl cga Gl L 53000
ST =XIY YA [YNF NIV LCOY = NAIV NIV ATV | Sate Solha Bale Glui b pasl
SYIVISYIY P ANAYY/E [NO/Y [ —¥/¥ = X/¥ | \V/F | YV /A] Y Soade Bole § S0 i
SY/ELCXIN [ Yo /N [YY/O [ NV/A|ZX/F L ZYIY [N/ | YV/E V)Y ol g3 R ( Sobha Bale (B

09 lals glea Jlaa ass o0
i i sy Gt SRl b sl
A.:L__» J..\_a l_J 4._....:\\3_0 BEIK] el
o JJLLA 3 _):\S'JA ‘u._sg_‘L_a_.o
JCUNUIPIN BICSOOR [ O FURCR R
Loat o of 58 aa laglhias)
Sl Gl Gl Ja &y p2 S A

BV KV VY ‘;Ji Obius 3 L
29 3 G2 e 5 5 (S5 Spate
39 Uit as G oins o Jla e
Sl Gliiny 5 QLS Joad 5o
):LAS LAJ.L& )3\....4 L3 4...4;2‘3.0 29 L;.I.ALJ
sheo Jslaa 5 5iSlaa (S0 hie g

Ondaad ol 80 53 38 4o )9
3 AL Aab auha aps ASha
il 80 90 5 0uby o) J8laa
3 rtelan G 0T i Joe
ol S Ll glasa s dda o
S AR aola 4aps aafiue e
Jrola b cnd a5 5oy b
gy ol e S T S
o8 Ousbe Lad) olas LT s 5o
I ES e Cda |y dndyea e
2L s Soba ¢35 psane
8l &) wiw Jao L dlie
L;LA‘,.S JLA Ot sl ‘JJ‘JU_o
DL 5 s Gasl S ol
3 o oo SHils g0 J gl s 5ol
S il Gl (LS osb w
i g dlal G g (B s sa
slos uals o P VNN J:\_‘ai.i

390 dsbk ,0 S SHbha GBle S Hate
.JJ;‘}‘%;‘.\.‘.‘Z?&AJL@ 5
Sole LY o Jloolan il A
Olsie 4o wb K 1S Ehw o
tca-aa‘ s bJL&;_a.u' u...u\Sa_.)‘ o Sal
3 Bodly Sl 5 o i gles
Jlé‘).b‘b‘.ﬂc.\-a-u‘bJ‘,.j GJBGL‘J
sleo 3 YL Aals gles JiShaa
’)B..»L.s‘g._\:\:\‘): O .C.u.u‘b.)‘}:y GJB
sl Sdun Jaely ool S a e
s baaai G Sl S e S5 LG
OJ‘J [WIWITR) :)‘ %‘,_,o O‘: . |0:) J-‘-Aj
ebe 30 2l s, Ll el

us‘);:;_‘e&:‘_nl_v&las_ﬁ;u‘)J JJ‘(SUSJHJJ‘CA@‘JM‘JA_; "\:"L'.’CJ—‘JJ-LL':’G‘J—“JL;‘:"—"
G oobwSaa 185 gloyw b pald Lishea of ja0ul € guns Loa Gla sniladh Jasly s 5 0 i oo

JMbd‘*“fu'“JJJJﬁg;‘Lé:‘.‘u-‘P
eLAS o2 Lou L;J‘S ;3‘.:..3 ‘;G‘ﬂ ‘4..3‘?
b oS cand i plgd Joo pok
o 3 ot G 5 052050
{ENGUA P I0N [P S

ol 832 G5, 8 Sl o pbola
S o 8000 (5 yfadia sleu LualS
raie K Glshe 4 Bl e c 59
ety LAl glas suss 4
N P PRV K QU A LSV SRR
3308 0 S gee A5 Gk 5 S

eSS slsa plaola Gosb B ojba
= aalsd Gl 5 ol mla G
ol Lusm al oha b sie
oliss Lal scad ottt G
(SiSha  Jihaa Jualis) Jabs o)la
29 ezl OB 453 VY 0 gaa H
P ol Gl by Jae 50 S Sosee

A O)Lo.:a-/"‘:;tt. iA



[

aale g o
carroll, D. 1982. Energy Consumption
and Conservation in Buildings: An

International Comparison. Proce 3rd Int.
Symposium of Energy Conservation in the
Built Environment. Vol. 1 A, CIB / AN
Foras Fobartha Dublin.

. Kelly. S. 1990.Global Phase-cut of Fully
Halogenated Choloroflurocarbons  Under

the Terms of the Montreal Protocol
Poteatial Replacements and Their Current
Proc ASHRAE - FRIGAIR'%.

CSIF. Pretoria, RSA.

Stais.

. Cunningham, W. A. and hompson, T. L.
1986 Passive Cooling with Natural Draft
Cool.ng Towers in Combination with Solar
Chimney. Passive and Low Energy
Conlerence PLEA.

. Hay. H., and Yellot, J.I. 969. Natural Air
Conditioning  with  Roof Ponds and
Movable Insulation. ASHRAE Trans. 75,
165.

. Kimur, K. and Yamazaki, K. 1982. Passive
Cooling Performance of Thatched Roofs in
Trad:tional Japanese Vernacular Houses.
PLEAA 82 Conference.  Bermuda,
Pergamon Press, p. 3/1.

. Givoni. B. 1981. Experimental Studies on
Radiant and Evaporative Cooling of Roofs.
Proczeding of the International Passive and
Hybrid Cooling Conference. American

Section of the International Solar Energy

Society. Miami Beach. p. 279.

v

ﬂ«/’} e

A Ol (nl D9 5 8350 S Ll
palicus (503 (glaaTis u 55
S ool (oo 2Bl o HIST LB 502
o3n Jasd 3 ol se 388 5 o
a5 el cabls 5 SiSs Sol
Glods ool Sl atin s L)
Sogealiol sul 5o 5 ea e sl e
8,8 aal i G138 JlEsd o) e
J‘g_scs‘).‘.ala_au’&‘)ﬁ.\‘i.“la‘_ﬁ‘
3 ';_._\3:\._-.....6 RGNS LSLA“..‘ o
= S G 45 (505 e 2
9B el e o G 3 (550

S5 el s gl Yo las Ko
ll:xlu‘gvs‘_.ltg\g‘)é:s\.ca\;&wulﬁ;b
S 0 B Gk sa 8 Al
Jyaa (oS5 Gody Bl ge 89
LS Jead 5o 5aas 3ok S e 5
At paoe et ous e b 5
JJJ“E“‘“OJ&:‘&L‘:.}‘U‘};@‘“
S3oba JolS Gy Jilaa 4 o
sials sles a S eolanit 5o 5k ot 3
Jae 3 555l o) 548 55 pteanan
Oy oo 4 (53 G Lehicnd G
o=t Sbeolinid Jla ;e 4 aal o
al K yate B3 B S0 sl
peole (A s a glaginn
JJJ‘J :):;3 gs-_‘:"“"‘ ‘QL.':.:;\__J‘}A K] C_aL\.o
I e e
P Gpd 5 JLBid aae o 5o
VLS ol O Al 50 S
J' J:A:\‘)L.LC-
A ca bl o Gl o )
Gbe ol jokia s 5oslaa o
s 9 5L S 3L SYIE . o
3 ‘a:u.u._s_..u J)&LA_Q Cod g - o
S sletasalo sl s o solas!
sLaolaiats Lk YL L ik
‘}Sb.o‘)dk;a__u.u‘gou‘.k.njb‘:ﬁ:&a:\
) LV T STCVENER I PEGPL N Py 7
JL@.:\..-..TH 9 JJS:\_A L;Lh‘a:u.u._x_..u
Jba 09 SLLS 5 saa slapi

Card 9 KA a8 bl o o

il Lo Wi o o 5Mle (S22
e Jolse 5 (Ko Lob s Ol
e Glolat ane p w58 30
Ot 80 o Ry o0l el

stk gladael) 3a5b O Juaas



