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Passive cooling of a stand-alone building with domed roof in hot and arid
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ARTICLE INFORMATION ABSTRACT

In this paper, a natural cooling system composed of domed roof and solar adsorption chiller is presented
and its performance to provide the thermal comfort conditions in Yazd, Kerman, and Tehran is
investigated based on ISIRI 14384 and I1SO 7730. Furthermore, the effects of environmental parameters,
wind speed, and geometric characteristics on the system performance are studied. To calculate the
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Keywords: number of air changes of the room, Ansys Fluent software is used. Additionally, to estimate the room

Domed roof inlet temperature, the governing equations of the adsorption chiller and cooling channel are solved

Natural ventilation based on the fourth order Runge-Kutta and finite difference methods, respectively. The results show that

Solar adsorption chiller increasing the incision diameter of the domed roof as well as the width of the cooling channel causes the
number of air changes of the room to increase. Alternatively, increasing the width of the inlet air vent
up to a threshold value will cause the number of air changes to increase. However, increasing beyond
the threshold value has no significant effect on the number of air changes. Additionally, in the
aforementioned cities, the room inlet air temperature is almost constant when the chiller operates.
Finally, the environmental conditions for which the system is able to provide thermal comfort
conditions, in the test room on July 15, are determined.
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Fig. 2 Schematic diagram for the test room
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Fig. 3 Schematic diagram of solar adsorption chiller
Soed e (i Giale e alele 3les )b 3 JSB

2 Sigbd 9w (39 SzeS A 4z b Sl S5 4 pV0,8 oo D50
Sl js JU 51 (5 9me Slgp (o0 ilalo s JUIS 5o 0l (59,5 b anslin
5wl cwain Lyl &b LS g 00g pd> e o Slee 3l Jdi
5192 Ol Siluand 0920 o & Cwend (nl yo Sl Bl (B9 Sy

Dy e a1 jlule pu JUI 5 600805 (232 ha ile o

GUT J1s 9 BB 5o 19a b > (55l oo =1-3
L 1sn by (6 jhodands ol o o0l (3Lt "4 USA" 1o _Sloaslons asls
el 00 plowil (Gamds O g0 4y g sy kel = (S Jae 5l ool
amins) (5399 amivo ys dlas Jor gl ons a3 S L 3 (550 ulyd
9 (omey o053 ) ol ey Jidgp) "(s3g)5 e p Djpo 4 (A
B S 0 ko ply (2 p Lad (Lol 57 (B axin) (2,5 axio
(F 5 E € wlxio) aisls iy g gl Vb o (5550 bl (prizeod 5 00
sl s g5 5l Gy by sk ple o5 Mo giye kuld”
7T salie ey (2) a5 oy (Sa3 58 0L e oo S

Un

h
“h _ (Pyozs
= @
S0 ok ceymuy g N oglin)l 4o ol cepur Bymo Up (2) aolas o
Vsbe Lol Tsa b,z g oS ¥l el ol aisls VL
5 (3) Ly, Do 4 lap] (gypmts JSKb o aiied pstios 5 0> (sl
[21] fr sl aoles .ol (4)
d(pu;
(pu;) =0 (3)
axi

19

Fig. 1 1ISO7730 standard for thermal comfort
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