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Abstract
One of thegmain concerns of modern community is the energy supply. Renewable energies can act

asa suitalil\e’sc?lution and a clean substitute for the fossil fuels. The solar chimney is a great technology
for cauntries with high levels of solar radiation and vast desert areas. This technology requires many
studigs due to its low efficiency. Because of the transient and unstable nature of the sun and
environmental factors, including cross winds, researchers need a controlled environment. In this study,
a solar simulator was constructed and evaluated. The results of simulator evaluation showed that the
solar simulator had a 16.41% non-uniformity and an 18.7% conversion efficiency. The test of a solar
chimney indicated that the maximum temperature and velocity of airflow at the chimney inlet reached
41.5 °C and 0.35 m/s, respectively.
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Fig. 1 a) The solar chimney prototypeplant in Manzanares, Spain, b) Glass roof and c) Turbine of the prototype plant (Jorg Schlaich et
al., 2005)
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(Guo, Wang, Meng, , 2016) g yo5 jlwauncis 31 (6 ead (& 9 AESL SCilods (1Y S
G osls hled oje> u‘@s@‘@ logyl o5 Gleaily gardyg5 (25098 (slaolSy s odae St 0 (o ey &5 j5blen

m@lﬁj)lﬁ&uwg Lo %)P)L»w&wnjf Q.ll)e DS SaS (gl g5 u::'.5.>3.> OLQ..\JI) sw)lgdaxj@)qd Lgl.bc;w)).}l.f

S8 bl 90 und e iS5 090 Al ledily oy Ob ST yioren 5 cdiS rex 5,0 (g0l (5Lmo).;)..,."iisl3

' Ambient Cross Wind (ACW)
2Artificial Environment Simulation Laboratory (AESL)



® - . ’
S5 g ohe 0,55 s s {g% T
O 21 & el 35850 g poiasauw gt X

UTU{V:”U;"O{”GL"U“‘J' Buali \mﬁ Imivershey

Loy 9 dlge —Y

S 395 Hlwdand <321 Y-

G5 Gilwo S g Ldx (568 aS al solatwl aw MDF (slas,g 5l YV XV Ve XV Ve cm slal & (5510 598 aileles o3l cs-Ls ‘_g|).>

a2 gl> gm0 1) (oY) 55 aie B oadolm ! slopls slagl g b (glasan il (YL jo (¥ JSo) asl ails o “5: L5

T e s T T e &
/ u
Q —
|
1§
cqn Sty |
ey S sl 1 g H
I b WYYV
|
“ 1 Q
— N
| I \
- : ey \\
&S e el : 3 4 ‘ Led S 1A
Testo 425 (P r HEE : (DS18B20)
, Sl | R
LT ST | haldisie
43 e Wi-Fi S0 | TFALT-101
Lo glis K
i

: The solar simulator system and the measuring units

\&\ G55l susly g susdyes jlwdnd ailobu ¥ JSb
2 (SSldged @L‘)@) 19 jlosnds 05" 4 (S g Sl (gl jo5 jlusad (>hb 30 pie s o8 S5 58 e DL
e e 095 (nl el foten Sl 5L (I @395 5 Ol it JLS Wisd oo odlitul (ple)S slas )5 sl &5 plosluans
e 53 el #‘ sl jlond e ()1 AU 251 LIS & g B b ) e lo s g8 4l S (S0 9 M1 3 4> b

Tam‘%dal ) %S o oyt B S 5 L g5 wed g Ol yeSS ¥l Jlie (55, wgd alex 5l Y £ SOl plajleacs

‘) (2018



S5 puign ol 8 5 0003 1 (g‘% T
= @0

. . ;
o e, S

0 231 ¢ gaw! 39050 9 piasnns g9

4 —— Sl Spectrum AM 1.5
& —Turgsien Kopen (2200K)
&y — G N, MIEGU
33 - PHLIPE E0942 2000V)
'g wl |
-2 P
E
&
o~
21 1A
Lo — T )
%‘ 0 .p‘"/ N . I'-—CI\‘ o C

aﬁ“@@\ﬁcfp-:?sﬁ@@@iﬁ

nm) d.gse J3b
- . Y-

Fig 4: a) Schematic of Tungsten Halogen Lamp and b) The comparison between Tungsten Halogen Lamp spectrum andard
spectrum (Tawfik et al., 2018)

(Tawfik et al., 2018) 3 ylaitiw! Cin b ¢y 5lla— crimSis cao¥ Cinb duslio (0 g ¢yjallo- crims cao¥

Lls Jddo as (y59lle oY g,0nlilaa)ls 7 g8 axb )0 (55698 (il g (ranl b asl jo hns (6 ()59

Wk 2l 05 b sy slajluand sl ceslio Slany 3T wilg o o Sl (795 095 S Wy b gk bl (o

el s oolinul 00 WYY+ V iglla w5l 5 s ol 1)L s (Tawfik et al., 2018)

355 )8 eoliiuls e ooye Lol slml sl b odidnsd jludnd GeuSy o 3_’@ S all S5l Able y odle

il odplive B Y S jo (gaud e iS00 Jue (yuiren g oL uﬂs%gul Glrazls ol o 4 slwacds szl o (V) SE)
Eoz b gand o 15090 Joo S ibaw () jo el Ve e XV cm L Q«tm el o lacwy 6,5 ,13 L sleas Qyﬂcla..u
(F U)oyl 095 53 0 ) sole (_.;L:ao)i%ajc@.l.gl.'éafoﬁfs: tm gslg 70 Cm,&gjd&zwﬁ@;—lij Sloass

A8

b &
Sy pas alax 5l sleas ) gl el )by & e d (O JSS) sleancs (ol oo o b ol s plowl s g0 502Ul ol

Sl y93 Hlwaands (2L 5,1 =YY

8593 g Lyl SIST s> 5l Yom Fy s em Gk 4y gloaisS pax gl)ls (goud e S50 S e b aiSlo y hawd pleadl) g
GAS395 (53959 50 I8 b > sled Jﬁ)i\‘!ﬁ)f 3 Osasl 2590 5995 Lot ul 3 s iz 510 Cm LS 5 £ e gl ey

b S JSD) s g

Fig 5: a) Solarimeter (Standard 1307) and b) Arrangement of irradiation measurement points on the absorber surface

Sl mlaw 59y bl ol (5 mFojlail bl ‘5).;))5 oy (2 g (WWeV o lasliwl) gomwyioli (1 Sl



>
SilSo (gwitign (slo 0 S5 (o 31 N {é}
O 231 & g 3ilS0 9 ik gt @ &

d’{’dff"d"'%ﬂf‘«f""d{’ Buali & nﬁ niversiy
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