Y% ITAY 5ol ¥ ooylowd YV 0y93 [ o) (55591 g i

OS5 192 & ko 33 o (Sl ol )y il (w y

S 995

Touly gl olage Toal) )15 0l83e < NS Sy

oA

51 Gyl 20)8 (S 9el g (x93l 9 (65ygliS < Cato 3 S (Slgm

SlapSays lgn )3 siudygs 51 j) ol )3 slsa Mgy sla b, I (S
2 Sy gl 3)Sles 5 (L (owyp 4 lie cul 53 ABb e (b0
dedygt ghadd g (hgdie by 85 I 0 b eam 9 Cjg0 9 LL b
PrS Slop oz (3 men Eewload il ] 4 by o ol 9wty
sbod oo a5 SIS J 313 I (b2 (6395 4398 S SS9 sy
oS 013,35 s ol 4 bgrye (sl lages g 485 18 Lb5)l 3590 e sl
slagay G g ladwiin wyp bl (imgh cpl 50 Cul s (S5
r L s 03905 1y oSS (gl |y dsin (i ulls dunlie 9 iliseo
) el a5 02,8 sy |y ol 58T Bl s § O3l domiio (yy aluole
L o295 9 99909 20 dlal i Al o] 85 Jlai )5 L g 03505 sl
s b 3980 oy & SN0 el 23,5 oo gy hlie slaolu
5 23l a9 )10,k (imen bl oo ol (1392 o)l 93 5 g Al
oy iz slaojlil b (ot o (2o (g0 )b g5 dw oS 00D ()

4.“.3.# h:a-él-j").: éJU
VYAY/- Y/
Wlis i pdy 5,6
VYAY/- /%

18IS oS

OLyP Sy g> adadd
ad oliol cllo pgdie

Cowl 0433, e il
vkalantar@yazduni.ac.ir 53 ol8ly jbakeal ()
zarazade.mojgan@ yahoo.com (Jgtams odiay )33 0lKuzils SlSo wdigs (ggoedils (¥

marjan.zarezade@yahoo.com

3 ol Sl wdine (gl (¥



Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090 VA

doudo

Caldy Gl ol Jlis 4 5 05 Slen Epdse Orizmed g oak] amd ay (b plen (e B plasl Sl lesy0
9 QUlsLaisl gw jl 63 ]y sl Sl @ S35l Bpas (il e U cunl o el o loyglS o
2S5 )9pd b lo g (b 4 6 Gl (Gl (25 Il dhej g ke Gl sla )9S o yedlyd
sle (51 5l oslisal oy 3] (slalo )3 395 (o0 oo Gl > ST il A sl e Gl Uy Al
3 g i &S g9d90 (nl 4 42 bl ad b Bolans 395 ) |y (ilase 5 pdine a5 (Rl Glgis 4
Ol jglaie & s (51 SIS b el sl gy il o) JE £ e g Gl apl 508
)1 03l 350,15 wg (55y9liS g SSB g0l caniio )3 p)5 clon (Jlio lgie 4 [VgV]cul Job LB b anyja
SOSSUS Bge Sutd bl Gyge 4 ) (5))gliS SV gaxe (g (2lp SdS g 05 Slgn SeS
riine GG & (SVgame slp (pizmen lodlital BB (goly g)lie 1 (Gr a4 b pae Cle 4 oundygs
St Sy IS0 Sas b gl Bl ke sy slapS Sits o) bl CadeS gy (agllasl Sl 0 ys
oS oo 03litusl el b 030> Lialed (V) JSKb 3 a5u] aile o3l Jho <Kl ¢ gduidyo3 oS

plywood
W
L
air
J/\ glass
N =

ar

e

¥

\collector
[Y]pabimno guf S Suid S 31 o5l oo (Y IS
Gl YU o (shyls yoSISaslon SIS ol ay claliions g ygs oS S Lol (slogansd J) (S
i eSS )y (Gl Ceond jl lgn Al g0 pdindl 0alS Gl B ) 0,5 9 Slo il s 5 pdadd jee Cax

Codyls o (0 g azbl ioli 8l lan (clod ()eiSIS (o lgn CS > Jobo 40 g 0 p)S g 00)S CS > Ao 93

1) collector



\-9q IVAY 5mb ¥ ooslons YW 0y93 / oyl p! (55591 i

. ) . . . TR .
Abbe b olonly )5l eSS 53 Ten (b 9 o )l 9IS Sl g g wboe (I ) Cogby
. 2 . Y o .. p
b Ojgo @ obdnw $9) Yoome &5 SV gase (59 joue b g 2900 (S SiS dlaine 3)ly s )5 slan

23S ol (g o0 LaliBre g puitians pif poaliins 95w & cdndyod il ol il (gudy s sla S Sis

dpaiims Al 33 W508 05 18 il (5% 3 OV guazte g Cowl Blad e S Sis dladste qasdimme e > )
G5 Uopns > e So A5 A5y e sy 5 SIS 4 Y puse (ol (slnaivns 5 0091 i S S aliions
i b 5 035 o Ul 55 1y SIS i S (KLt Alsions 5 2545 o0 ol pgiSIS LalS « by ol 3 il e
J g i as 05,5 o )8 (Jygo & OV gae (ol b Iy sl Blad i 5l (S SiS dadore
5 b (abrlr 4t 55 4 audyBslap S Siddga (b Bbd s (b (e 3 (VL clib)olil
o (B S8l b abmls pegde (o)lal bl oand)en sl S KES )3 Kgd o a6l abmls

Dy oo odlitwl Iga b > & S8

Sl ol 2 Shos (9,8 eSSy 5 (o SSiS Sl atel VE odlital el sy sl S St 5l (pimy 3
api B 0y S ey slagsS St ooliial oS 53 9 gn 03litl 0338 J55 Jlaa b BLS) 55
9 G5 g oMl 3T (laJlo )3 ¢ end Sl g Sl e (el Sl odlistel Cuel 4y g b pogay il
39 3 S5l g Pt @lioe «slis sladine] 13 (alaingiy bl oo 45) 4 9y 3y90 (nl > gk
ol 438)5 Cjao (b y> sla S Sis

Olidod )5 (o0 )50 3l (alrle b palie o (S SiS S )5SIS (59) 2 Rk 9 G5 lie il 5
oS Ll | S5l sl a8l oo FIUENT Jljdlp 5 55 j5iSUS 5 ,Slos (gilotnnd g atage Joolgd 5 o5l Jolis
o pogl Vg ¥ b ay (M8 508 i I (ile el pli sl (i ale O3 (o) a9 o)l L
5 gcie |y ooy a5 Ayl (28 51 () dte oy b oo 3 paledges (ay |y ol 3l g 009381 591808
S (o Jolb liebl o9 48,5

Ok pSka efulas

S a5k ool 4o b 558 w2 olyis 40 95508 b 3 Jlus €8 o 1 o5 S¥oleo

1- Natural Convection
2- Drying Chamber



Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090 VY.

P s ddalas

o(pu;) _
- Sm (\)
oX,
G by o e o L LS 53 5 358 e Ll o 4 b s Lo (o) 03 o dats ©)leSiy
ol s oF Gl g o)l 1) Jladie 28 399 50 45 Ao Ign o pr P eb abaly o [¥] adlis o
cel @nd)S bl b gyt g9 SO w0dg wollas oy ol 335 o o b S el g Wb o il3l
Mo i 5lid g IS )Lid izmen 5 (sllas Cugby dusle bl <8 o 4 b G 4 (S slgr 235 0

10V] 28 g0 dmlome BB S (dlgn g Ol 5o slacir by JS o0 py2 08 j2 )0 Sitd lga g
pdas 9o &Yalas

g2 38l (b2 2 @Sl g S gl 9l oS (65 Lawgio dbole

0

a—Xj(PUin)—

o ou,

ap [u( ]+ Y
XI J Xi

a—( pu )+ f

]

025 55 S L Lagio Jlade Jgo ey Sblags b bl 3 o a8l oo jalgin) (sl is Bypme PUTUG @)l

[F] a8l o a5 5550 caz > Jhos (39 o8 Bymefy 5 canl o0 Juols Sty
59 ddalas

5 ol ylis o WSl oo 5L (65 Wolee @ leii b 31> 3 Led &y 595 dsoloee (4l y
0
—[u,(pE +P)] =
OX,

0 put ol
8_xj[( ) Zh




YWY IVAY 5mb ¥ ooslons YW 0y93 / oyl p! (55591 i

5l Canl @ylke B cdoles oplys
U2
E= Z ijj +? (\c)
sl (65l Aoy 2555 )2 4y bgsyo S bl e ] 2j (63985 )5 Jjg Jbes ()l Colam oo b

550 ol b 5 ibacnlons €Sk oaid AT 03 g ) B yna
Yookl 4 (YUK p0 odd o0 lis ) (sdudyos jouSIST Jolis ons 48,8 Jlas o aSd b Sluslre 4l

9 S 9> Cope 4 b M wlie (pe Lulpd Jlosl b ciond cplp> Al ple (o Veepd Vet
2 Jsb) 8l (o b (bl sse (yr - canlond S pasuiie yoiSIS Sl ygee slsp (23 5 0035 934 > g
U SIMPIE w20 b Kegdie oolal 1 5 ipie 55 oo 313 53 ol el 20 5 ol sl
(V) S olly sipo by 5 50l 45 oS 0399 FLUENT 6.3 oslitul 390 5133l oy il 003,58

sl e

ol QLG Al g I lawlxe b (Y JSS



Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090

VWY

R bl gl g p Gl aded g9y YU 5l 5 wload Sl ale SLBI slaojlsss JS7 (V) S5 Bl
Jlel Pressure Outlet ¢j,0 bys 9,5 > g Pressure Inlet ¢, bys 3959 55 [8]cwl oad Jio 55

5 00,5 a3l Jitue o a8 Cuwl il Gl o )3 dlaaig aojluil (glaseS ay  slouil aSiis 590 50 .l 0853 F

SOyuS 4 dagil 598 CBd 4 ydwy sl by lyal loj il oad a8 (S Jlas > of e el es VB olule cés

Sile Il sy ol Jlog 350> g 039 (Vg Jgeme bl Su b ol 0091 325 5 (s 99) 456

&nm

130 £33 9 49,8 Iy et oo ity gt

Cuwdy gl «llone pLl I gy g 0 48)5 a3 )3 (¥) JS5 Bllae s duw g z9)5 5 399 5> sl

R (2 9 W (89, 42050 Jow il (VS

R 2 9 d (89 42,0 Jow I () Jgse

ol oal (V) g 53 oal

Y-Plus O e gles | gpE gled

(K) (K)
¥,Av) ) YYY,0AN0 YYo,YoAY ) Ao
VAVY 001 YoAYVYY YYV,999) Y awsa
£,YAE e )y ¥10,AL8)Y YYy, e Y awaia




VY IVAY 5mb ¥ ooslons YW 0y93 / oyl p! (55591 i

Gl it ¥ dwdin o 03 g Cawl il 4l jl Vawais 3 (295 glod wCusliy (V) Jodo jl &S jslailan
I qouS odlaiiol V dwdid 3l g oS Slaid o ¥ g ) dwdin D (20 5l gl | nuilgi so dwiin oy iy bl gl

Cawlod Lyiul38l i HoSIS eolatwl 5l Bun &S

gll@jd&ﬁc@mm&@u‘)ﬁ

3es &S oy oo lisie (layial)ly ooy & Cug S GBIl (a (e 5 dwiin g5 Al Sl e
5 ddpd Colus wilizen (clo)li wdonyd ojlul aodls 5 Blad paw alols er abayiell 955 e il eSl

wg ol 9298 0)lusgd

yaomyd g po V1) yeisIS Jsbo 5 oS (o0 g5 stoiile Yo alols jlaodla 5 Blad odaw dlols (g sl
95 Blod oS o oy AliBee slaojlul )3 1y alols 3l g o S o o )3 enl Ve bl b (gmpe ©jg0 &
Joie 5 a8 jolailen sl ol (F) UK 5 (V) o 55 ciliseo slaalols 4 bypye o (23 9 3l o (slod
Cypo sl & jglailen (295 slod (Bl g Blad o o dhol IS Ll odel bigyye slajlagai
b ol lgn (295 (03 9 M LRl

G55 syl s HeiSIS S Q! gl Jg 0yl 1) (me 3 sled i pesile VO albld (4l

dawy oo 4 oplply priud anlge o 00 dag LB Lials b alold pl ol Cacal Bl b gl 8 20 Jie
3l 55 cslie )3 (g5 sine o3 5 st s (5lod 45 el Ve alols Clsesl e

P 209 d (89, LBl g duind (p abold 15U (Y Jgus

T (K)oble aior glos (K)o sl (M) daorlé
(kg/s)
T2 Yar vy YYAYE oy
Ty Yizay YE1L,TA .Yo
RV YV oV Yo£,0A oY
\evo¥ Yvv,re R o




Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090 Y

IB50

375 — \

A \
]
'ﬂ; 370 |
;"1'
s
= 365 — v
2 .
360 —
355
015 0.2 0.25 0.3

I

O3l 5 Sl s abold i1 (us 1 (£ JS3

4239 o il oy 3

Y- ﬁl).g 9 u.sl.s I) L.J.)l> 9 Bl C.Ia.w alold c)l§ d)‘ dl).g rb))b)JuA 4y b}IJJI u.’l.n.\sbo R N Jl>
Sop s oy & Cud Jghiio Ysans (93 paddio0 9 4 e Gboojlil g 00 yS (o 55 ) rasiil
oS (oo 5 5 el Ve iSTas 1y T o3l sy
sl ool (0) S5 g (¥) Jodo ) b dmyd (yp @l

Mo QIR 5 5 S e csled iy ol 1A L usliy lafoges 5 Jgiz 51 oS sgiln
e ¥ Jo L 59808 | iy o b 1) by o 55 @0 3 (5 nles O 203 5] el @ 495 L el

oS (o oy ) eyl ples g o0 S (00,5 55 paiSlo O a0 g el Ve (0 ,e



ARIA

ITAY 5ol ¥ ooylowd YV 0y93 [ o) (55591 g i

0 (2 9 bd (S9, 42,0 831wl U (Y Jou

T3 T
(kg’s)

b slod
(osls

(K295 slod

(M)azx 3

Yav,A

¥-a,2A

Y0

YV-,av

Yor,av

ERRA YVV,of
R A YAY,YA

Y5V,00 V0
YEV, - YY o

o.oos

o.0o0Fs

o.007Fe

o.ooFa

(Kol

o007z

o.ooF

o.ooss

{fha) 4=0 50 = 3kasl

sso

ass

=so

)

=7s

5

s=vo

=5

seu

(Ul
Y

i)

I
%

ss=

1

aso

2as

=an

===

(55e) == s = 5hast

==0

=vo

=50

==0

=ao

==0

=zo

(1) e

=10

soo

zeo

z=so

'(J’_-a)m_;- S (R

Ig Z95 9 39,9 4230 8311 1 o 9 (0 JSWS

obumej b il il 4ol 4 ditan (Jlo dilie (slajgy cimed g 59y SO dilie Olels 3 e8I S
P a5 G ol gl omeiS oo b Sgliste sl cnl ST eenlsd (o0 )l (S 55 Wb o0 yeSIS &
(5) US55 (F) Jgdo 13 Coond ol gulis oS (oo (oo emadd (o O 4 & iliseo (sla )L 3 1) golis g 43S Lo

Cw) a_\.cT



Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090

W

P95 S (89 gl (yliu0 U (€ Jgua

Kiresb slod 52523 1
YOYA-Y 2
YO0 F5VY o0-
Y0, V5V b
YEF, SYE fa-
V¥ VDA \ex
AATANLE va-
¥YFASA Yoo
¥YEADYS va-

95> B3 (59 guirais ol p3U (TN IS

oo GRIBl 5 (25 slod «e39)9 )L LRIBIL iy (595 53900 5l 9 o) o jlasl &S slailen

dudiach a3 0 laa 98 ;0 oy

oS (oo Ml e Bl B gy sl b g pe o Ve o, g e Y Jgb b 8 Gillae | SIS Lol a5

-

A

glass1

LI

glass2

955 S3 (59 Ml (1392 8l 93 U (Y USWS



VWY

ITAY 5ol ¥ ooylowd YV 0y93 [ o) (55591 g i

sl odal (B) Jgdo 5> dunlie (glp ol

3 (59, dwbund (3392 8,02 93 3G (0 Jouo

8,15 95 dudid poalso ¥ Cholbes U duied
¥ae0A F,€0 K 2955 gl
£+Y,04 FAY Kols g (gbod

b oo QI (2953 9 DOl slod bl alS eIl Lo )5 M g2 4 335 oo das Mo

Gle J:‘:‘i:' TSN

2 le s b 4 bgye mls (A) Kb Bllas passl ¥y ¥ ol b Lible sbul sly Sluslxa plbs! |

|

Ay

=

il oal () Jgi>

=

9> b3 59, Gle U (A USS

9 sbd 89y @le U (T g

3 slod 9> glod Grle cwls
(cr29%) (c295) (%)
YAY,)) Y55 AY ¥
TAY S0 YEV Y Al

wila o a8 5l jlads 8 o)

sl ool (V) Jgio 53 (1) S5 (sallas (29,5 (slod s, o Al 5 3lr o 35 ) (g ol




Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090 A

face2
E
face4
face3

o sbod (59, OBl aw (33,5 1 Hled 3T (4 JSCS

295 lod ) Bl gl (5355 413 5l U (Y Jgoe
s o> s S
Kodle | Kags

YALAY FIvA

YA, Y b\ Ax

YAL A0 yv,0€

YAL,+Q A\ AR!

YAL,Yo ¥v,0)

YAY,Yo FIANA

YALYY Y0 €

Obia (892 Gl gelita (ot y 33

39 sy (o2 Oniz et (stalan Sl (sl JIo a5 538 hgtie SIS SIS ol s o ple5 53

02 5 ol igin by b V585 bl sae S0 e dulie ]y T 5 03,8 dbra |y () 26 sl



N WWAY 5l ¥ ojloud V30,93 ol el (55531 i pi
bl o cawd 4y abaly 5l L) dae el o3¢ canyd Lo
T, —T,)&
Ba = M Pr
12
g 17894 % 107° )
u = —_ =
p 1.225
v K 0.0242
Pr=— o= =
o pC, 1225X1006.43

gl Cawd &y gl I3l o5 5l pli oo ]y Tsm olss
5l o lyome baugio (slod woSiae Jolas g 5yl bluusl oy B

A3l o 10 Y Joles 5 3l pdaw Job &

(3) 5 (8) csla s 55 o] ol 5 a3905 dnulous Iy by 326 EES 38 o3 S & 5 359 by oadls b Jio

1wl ool

Odls g Bl b dbold 4y bgs peslac! (AJgus

Sl s Trobl led T bwwgio glod (%) ol
5.109E+10 363.77 341.64 0.3
5.192E+10 364.92 342.22 0.25
5.56E+10 370.57 346.88 0.2
6.028E+10 377.57 353.2 0.15

a2 55 031051 4 bgs po dlas! (A Jgun
Slod Slod
1y das o) Ao 4 83ladl
) 3T, begiT (%) 4203 2
4.387E+10 352.8 329.4 0.125
5.584E+10 370.57 346.88 0.1
5.999E+10 377.54 353.8 0.075
6.338E+10 383.38 359.65 0.05




Olp) @550 dsgic [ IYAY 5L ¥ o lowd YU 090 \Y.

b yiahl 58148 bl 5l g ol odel Caws 4 V" 51 555 3 lge dan 55 T, Slasl g e 013 45 jshailan
ol jlade Cpom dgas () dae 3)lae dod (3 S o il (S5 5S 0390t ) Lawgie 5 Ol (sled g g 024 ol
wlod)S o (oyd 423 b ) alie e >
4 oS 0ad )5 lom wodla L 2)sd g e Sl s g o I3 & adys GG 31 )0 sy (iS93 S5 5
w2l B gl bols ppman yeSIS S )3 b @ V1) S5 3 e 0 S 4 YL e
23,5 oo dlis Mo ygiSIS L (oebafio)y Cos pur (glayl 0 g (Slowle

2SI JB 15 53 (4l boladg s o bod 29395 Glules (Ve JSWS

S oaSaaqis
5 ol bulys (clp a8 33,5 o alanMo cunl ool Cawd 4y Caliseo (slacdls (> aoliy (glyn 5l a8 ol b pllae
S yio YO Csloo Sy )3 (35395 gy 515§l pges lgp o (23 32 il Sis 5 25 o (2l
Sl 0l S prmen adlios (e 3 SaleS el b Glesblo Jalopw el g 4905 5SUlg> oS o
SBpae 4y il a8 o] g 0,5 51,8 edlisal 3,90 (1 Wl (655U Slse eyl o508 St L Cuxiio 3 p S



WYY ITAY 5ol ¥ ooylowd YV 0y93 [ o) (55591 g i

&L'm

[1] Kalantar, V.,” Numerical simulation of cooling performance of wind tower (Baud-Geer) in hot
and arid region”, Renewable Energy, Vol 34, No. 1, Pages 246-254 ,January 2009.

[2] Kalantar, V.,” Natural ventilation the building with wind tower and renewable energy without
using fuel oil “, the third conference on fuel conservation in building, pp.1566-1577, 13-14
Mar. 2005.Tehran-Irans.

[3] 1.N.Simate,"Optimazation of Mixed-mode and Indirect-mode Natural Convection Solar
Dryers",Renewable Energy,vol 28,2003,pp435-453.

[4] User's Guide, FLUENT 6.1, 2000.

[5] Ashare Handbook, “Fundamentals”, American Society of heating, refrigerating and air_
conditioning Engineers, Inc., Atlanta, Georgia, 1981.



