4ol LL 3l z yoiw

(IVY=10Y)1 £+ + 0lo i slez 0l (P gu § ot 0193 i ) Ludee (539995 § pole

b | (o3 lo g (oS 35 e 31 03I b Sl 50 sl S50 Sk

"SIl gage

319 500 i

a.mahravan@razi.ac.ir
v

oo (Silail ) g0
iLS)}; gé‘ S

ANIEIYS i by g, AV A el s o,
ol

sk 3 b Lulpd 03,55 08 2 czge s b (55 3l SIPESS @ 08 (Carex lEl 18UB g A
aags Jelge 31 SO gl Al o8 adsi g Lewd slo (65, ob Brae Jdo 4 b lasle ol cpl jo cesl 0als e bl
30 &l odes e (Eoudne drgpd isn j0 oy 4 plaiBle jo Jd e Co g Bras ]38l g, oo sled 4 Slagl drgd caisS
Ol 5o o3l Giolal slajls el g laitlo a5 Cagm Budms cpl 10 0,10 (pe 0,5 o 8,5 g Com ) Jaume ‘_jojﬂ Ol
55 9 0L SL slo o550 5l eolawl Guiss cpl Boa ail o ECC) 5 pses sanss S JUIS 5 (SC)sanis 95 (25840
;)9.‘.: 6));‘ P L 4.9)..0 k_A-cle 03 S .‘a.;..?c.ow)z.; é:l.o ‘ul.o.oLw Qgs p og)l.cL‘; Sl (M)P

St s CeilB 9 85 50 sl cnlins Sl a5 by (il Al s (Ll - 0,28 Syge 4 B Cnl fem 2 009)
axly ool oljT ol8iils abgzme jo Jlsie 5, 00 ;0 bilan ¥ U zeo 4 Celu 51TV Jlo olo olsjo jo leisle (g5l S5
oo 5 (5l oaiS S JU g, ailes dhe glso > Ce g g Cugb, oo gles 285 13 u,.qLc)T 3,90 oliile,S
W) 6}"5 o)"léﬁl 6M)5> ‘)"&5»)3& 59959

Cagby g aps ialS ugewd 4z 0 Ve lawgle job ar ) lsa sles Wlgh (e (6 B 0aisS ST JUIS a8 ol lid s ile a8l

Oy w28l ol g o 0,5 b gand et LES090 (Slen e o] Cawd 4 (sla o0lo 4 a5 b ams ol LYF I lge

el coltile ) oMl Sf3T ol oliile S amly e lans 05,5 o5 lons (5553 (552l -
(L1 Jggenn)® -l eoliile S el olEtils e Lane 05,5 «(s lons loliul =¥

ol eolzsle S oDl 85T olKzils ol S 0y o Lane 05,5 e lons loliul -

ol olizsle,S oDl 3157 olK2ils wolizile,S amly s ylome 05,5 «(s5bo s 5 (5 bome Lol -F


mailto:a.mahravan@razi.ac.ir
mailto:a.mahravan@razi.ac.ir

ol Aol @ azgi b oee) (A58 e VIA) ke (i a0 slaw T il )0 (gunl o3 (35095 (5955 lep Lae e
FIY G Ign glos dlS b Jolas oo @ el 4y o spijlans ¥ Celis 4 4l o </F) b S0l 5 g )5 (lop oy

28)5 8 Gralel lalps 5o 5 pebslam ¥ ol 5o 0y e S osliil b SBUI cpl by col Gugpnds 4y
b o @ el 3 ST onds b (gli] oS 5 s 51 0lias] L 4 a0 oo Lt okl s a4 gl 16y’ A 9 s
& ol @l IS b ol alio 5 (s e (sl el ceal 5 Colo e dloe 05 (o )18 Glalul lalpd o ebilan ¥
bl (o s 300 oy 5 12l 51 g il s 255 o 5 0Bl (o0 55T S5 oolicil )50 Lo 51 (soloitay s 4 a0
¥ low b b1 el ¥ celo 5o Jg oyl L3 Sialol Lyl )0 ol g oo & el o SSBUT GaF b i 1 51 ol olaws iyl

2,5 0,8 Uil eogae 5 o &

(S s 00isS SuS U S0k csund ye5 (iS00 bis] (oo pu pian 1 g0alS 0519



J. Env. Sci. Tech., Vol 23, No. 4, July, 2021

Create comfort conditions in building by using a hybrid passive
cooling system

Mahnoosh Eghtedari *

Abbas Mahravan %*
a.mahravan@razi.ac.ir

Maryam ansarimanesh®
Ali Nouri*

Admission Date:July 17, 2019 Date Received: January 28, 2019

Abstract

Background and Objectives: Increasing fossil fuel consumption in the building, especially in the air
conditioning sector, has increased environmental pollution and global warming.In this research, a
zero-energy passive system was designed in a warm and dry climate to ventilate the building and
provide comfortable conditions for people in the summer. This Hybrid Passive Cooling System
(HPCS) includes two distinctive systems: the Solar Chimney (SC) and Evaporative Cooling Cavity
(ECC).

Method: This research experimental-analytical and simulation studied and tested the ability of the
system in cooling the building in the warmest month of the year from 9: 00 am to 3:00 pm for ten
consecutive days. The air temperature, humidity, and ambient air velocity were measured at the outlet
of the evaporative cooling channel and the inlet of the solar chimney.

Findings: The findings showed this system could reduce the air temperature by an average of 10 c
and could increase the air humidity by 34%. Moreover, the air velocity of the SC increased as the air
got warm so that the maximum inlet air velocity in the solar chimney reached the highest level

m m
(2.8 f-‘*‘) at 3 pm. In addition. Since the outlet air velocity of the windcatcher rose to 0.41 /s at 3:00

pm compared to 9:00 am, which is equivalent to an air temperature drop of 3.6 ©, the chamber was in
comfort condition by using the hybrid system at 3:00 pm.

Discussion and Conclusion: The results show that using a passive hybrid system, the chamber is in
comfortable condition from 9:00 am to 3:00 pm. Calculating the cost of constructing and installing a
hybrid passive system and comparing it with a water cooler indicates that the proposed is profitable
since used, and the return time of the system after running and launching the system.With an increase
in the number of people from 1 to 4 people, the room is in comfortable conditions at 9 am and noon,
but at 3 pm the room is placed with 4 people out of the comfort zone.

Keywords: Passive cooling system, Solar Chimney, Windcatcher, Evaporative Cooling Cavity
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