TAYYY-TYYQ asto V€Y Ju c)LQ.: Jwaﬁ ch, b)l.o.».s (i 8493 (e ) .lag?m ‘59.15— Oldlae

ol 31 03kl g, 5 Ly (g5,51 Bpame LB 45 K g slore Lol CSWSS

(4259w )3 (a0 b (b & (6390 axlllan) polre (5)loze )3
TaRy ypain 5 TS5 ailudl ) plosded! g
e Ca 5 olKID ¢ (6 jlomo gy 0uSLSN> ¢ 658> (gzriily =)
oghe Canyi oKl ¢ ylome gy 0l ¢ Lokl = *Y
Uyt Can 3 oKl ¢ g slozo 5 i 080D ¢jluisly Y
Zarkesh@modares.ac.ir :Jyiuwe sdiwsg Jao! ®
VNAYE: ol o6 VPN MRl ) &)l
oSy
SNL gl ()do pae Blao (oo 1 (S o el ) o Bpas (53l dlate 5 (g5 Bpae )3 52 po Con 130 Altus

Gilisee o (65500 5l Ogd odlitl 4 sl ok L )] aS olb a4l 4 ol )3 i (5ylone slo SKST g w5 WSk SN 4 2l
D (S G551 )3 292 o Sl Golore b Jooly (8L L (b

) Ui )I odlazwl 0976 9 d));l L_Q)..m u»,mlf 4.7&..«.»).) 9 (JJ)]P UM;LMJ U’ML L.S‘)’ w d)l.o.am 2 odlaswl J)}A dlm uLo).) I» d,«.a.’?u XV
A3l o Si §] g 015 Sl yoleo (gl il

Bl (g0 > D )3 polae 5 (sl (JeSus 3ble Gl 059 59y (M adlllas ogMle & (LS 5 o oS b,

S Lo 5 ol S5 L) s sl (Sl o o 4 (5 e (2o o5 S8 0l o (3505 o 5 53 150 el
3390 el plas Cunlo g ailaie o ols (6ylans (65 US5 yb 31 ol 5 S wald Sl sl |y Cly igSems dasome b sl izl
ol oill 4 ) Sy polae gl Jlablo (2l 13 g (oo 05yl & e SIS 5 ke 4 sy 0l bl 5 sl 3Lt
23,5 68 don ) edlatnl cuwlio

Sl olls
"4:{)9.\» ).) uw Mll ‘"‘_53)3‘ &QKH ‘"L;)L:uw LSLQM" c")..ol:w dl.ml.b." ‘Htsz-w L;)pr"

M8 (o golae 305 & Jlgw cnlpls S bis 1y (555 S pan dodio =)
2 RGeS (o)l slaly (gylese (S3lg 5l Gl o w55 S il edalon] Jsbo 4 o 03 1 i 45 (i 1 e sy ejgp0l
63,5 okl yole (g)lore slaly (53l oas Sl @lal o )3 45 0 o e i S ol

oA S Fle @ 39505 s s b 5.8y s 5 Ol aald] ey L5 590 255 Mg

53 2l iy w5yl wlie @ osas b s il e 1) s 1l el usSls el o ol o5l s e Mg e

5 (W (503 5 (6y9-230) "ol it 5 (3L sy <! Lol Jge o )lase 40 (553 b g D9 oo kil (90
hed gl g 5l ol (551 a8l s U saos 5 e Tob 5 Casl oY g izt 355 (slo sl slb 5> Gbyas
25345 Ghele g plals bl jl s § S i yzmen S5 Bpan b aiiS a5 155 398 o dbl S I L &5 ol
G o (VAT p00) il 0nd (p5bae 28 slagle o by le et bl 45 555 o 00 (pesS idd ialS oKl as b
A5 Aalg sy AN 5k 4 £95 93 g g e Syaan |y o g5l JS 5 doys 40 sg0n )5 5 SsSne

2l s b @Gyl - Cans il |y il sait] )b g e o cils G pne [ .S

e plod g b (oo EalS dlatul Iy oS s sy (551 Lo )d B0 dga> dy (655l Bpae 3 b loidlo ppuw D9 ddls
oS Gl (pl do g BB S5 9 (VAP (03503 g gpvoligbp) B9 a6 S il o ¥ jLil St il opl gl e ol
Ol cuw 4398 (0 peie pdil waod s il Gpae Gl L s Mohammadzadeh et al., 2015) as,ls cags
Sliled e coj oo Sl (il e il 09 BT mlie S5 ) S0 b letle aSil b a4y g (Yo )-
(V- olSan g cousl) 25 o 2y ol sl Jud o 3y s 555 by oo bl o i 5558 9955 (0 cogmine (5551

pdy b8 glaggiyl - 5 o) 31 OYAY (LMl 5 ol sl ()95 Ly 31
5l G a8 058 (o a8 il e Sl s gl g e i (glane el Gia b il s
OPYd 3D g Ngd (se A8 dlwgn b 4 el )il el aas al (] 4565 4 &S Laen esdb ey ol ol
&b il g5 el (W (o3 5 gpolughbie) 8y oo 018 bl Gl dlate g sl aisly coilhan gy slajlo b &S g5k
2 bl Sl dad o ytage 5 31 (b ladd 2 g (SYsb jes

YA



TAYYY-TYYQ asto V€Y Ju c)LQ.: J.»aﬁ ch, b)l.m:} (i 8493 (e ) hg?m '09.1.& Oldlae

L ol (alST iz sfome gl 53 (Jb ol b e 9,5 aie;
259 g b (i Ll pole sla pletlo ) Bl pen
sl (55 Slllas g (6,8 (sl Gialojl sl

o el (g9, -¥

D)1 (6595 2,509y 1S (o JUd & (Baa bl G5yl
Gk 5l 5l 2,90 CleMbl g tcul (Lot — hnog B (b,
gl o b 4 g ogiSa polie ] S polie olino] ol
Gk 3l paes b (GeSme slaly Jlos g calil 5 il ord
PLosl (y 3)9—0 sy by | (o oanlie 5 (Slae 35k
Sl oo slndlins Sl b aes dlns odle & ] 45,5
L a4l g ool b &l )5 Lloms yolie olai sl 5 oalsT
s bl 48 (Jlo FA ) YL dlome Lol SLa) cyppane g (lalS]
i g 45255 s )l Alre 5005 sl 51 25T g (Sl
Gl o plool lgize Juloss (o5, (bl 1 by 03l

axllbao 390 B3ga0 @

Qg0 (E S e (50 @y raghS TA Colua b paes 0
[ é_§15 JIMI).U.‘\A ‘519.0: 9 ;,‘1 ddbis > acs Lol 04 2y
by g jlee «Seid g ppS " ploe Juad o b 45 ol
R 483, o)Ll S5 pl 4 ) (o (soeldl (g 5l cl e

13 5k ale)S d e 53 9 lale w4 sl )3 e

‘ “)w)a)wﬁgﬁyo:\ ﬂy&?) axlllao 3,90 0390 Y JSS

R A5 ¥ 19005 g0 Gl 1 yron e Cuxgn ¥ pguas
(7 (0208 CAL Camdge g o

Lg)lb).g 4390.3 bl ul?o..:l

218 (a0 290 ae> (s b sl A cadlllan 3)90 diges
o 3l i 5 (Zl glals b s (038 0l 35S
dthﬁC«_w] ossle UBL: C)])...uu u-’)*&sl-’ﬁ leLw.G 9‘559140.4
ol o 45l gyl b izl g 4l losial olyg3 51 &S yokeo
J=B Lo VY 900 (e 958 b paes (g0 10 by )b
oo Al bl & J 1 2T man el ol 45,5 3o |
ol (8L oS slaly ¢ o sl Sin o o sl o0

(WA c[28 55 9 Gloghadl) 233 )Smy b Slose (90 4yt

Y

O 6550l 4y Blsteo golio ol 51 s (VAR (K03 5 6 ppeiily) it

o )ldl 0358 g (5551 5 (glatd (555l (o )S (e 8551 <Elsel 9

S5l 5 shdygs 5l ey e sl il Cnptere 9 08

Higd (oo gmne pdy 405 gl (51 (g &S A 0L

(WA~ ¢ 315, Y0 (o, S0 9 wnlp Acakpovi, 2014)
el pdonios gla G5l sl (S Bedysd 5
ot s J oy (8l 3oy Sl sloygiS I ol
F S g adl g zen 550 09l slo Jouiliy ) 655
S gundygd (65l ainej )0 YL iy b (sl piS
e g el ) 45 (95 (Ll copdye
(a8
Y8 51531 0)ligd 48 g ik e 31 (e 3k o555
S50 s b i iU a5 (sl 0l (550 51 9 0 5l
o3kl (o3 (slo yg5 Bl (S pSI 5l 4 (S >
(WAL coolisio )lind g (Jume) Dgss (0

ol sl ol el -

Sy g Ol aie g JS Sy adlllas porldl Gy jlogas

1y ol ol bl ol 55 5 1sm e o g (B gl oo

A2 (oo LS

a8 oo G 1y el )1y s Ul dilaie oS (515905 - JSud
(Url1)

iy ol o ) )l il ilaie YL s g il
b iy Jaljdl & dogi b g o (gl (oo Cugh) 9 )l
ol plalel o @t 3 5 b (e Rl Ol SN C
b o il

il il g (S g lane -
5 ol Slazblo o )3 (b Lelse 05 pre S (S e Lo
sl asgoome hmj 098 (oo jid 4l (b > Jolo (pl cuonl
O L (sl ], 4 a8 05l o s 4] (laos Slasie
o Gl oS 2Lk 2 S (Jacee sla)las S (0SS
gy 5 4505 creal G5 (sl camlin ploialy (oouldl Jalge
Sglite s g Cute ()b g G510 (g W pualio Ul
(Y- \Y ¢ oi3)

Laalgl 51 (Aall s cllame oo o (olge iz 51 20T 51
o=l 53 ool olidsg g lalhe 48 Sloj o el piaw )8




TYPY-TY Y aoto V€Y Jlw c)LQg Jad ‘JS, b)l.m:s R 09D (s ) by '0919 Oldlae

o GUg slaped 4d o oM red el sl
W Al 4l5 L olls o 59 lad doxio )50
slo i 4 ol 2yb (oMl Slogid w9555
JSb 4 Willd & (gysb @08 i (oMl sl o
ol S8 JS3 ol 9wl oads SOk o SIS
b sy GG Olise (S 9 A5 (0 gdoxe ()
= 0alS 1) (55 B ymae a3 9 WS (0 L)

~

Pt On I L]

ke ans jl (o9 g Cusl hius (YL gpaly o
39 oo odlial Lo w5 j1 LoyS b, (glyy 45 oo
o] dMﬁl&n)a)S&dLé.é?QLu sl d”)L’
) 9= oddgr dews b1 4 g (WA (1,50 4 3ljl)

b 53 5 S5 bl b 53 Ll 55 (glsa

b 5bls elablls

Wl glome maw 0 <Y

U (FeSwme ks p3 )l bl Bids (ydg, -Y Joso

e S (S (o Sl -

o oelll Ll caled > 4 (aes @28 10ed (oo (5 )lone
Lo Shy 90 cald lemen (Fu)l sbajd (Joxe (gilose
29t el 4 b gaw ) Glgee |y b jrd pl ()leme (015
(Ve csppaiall) 255" oy ool 5k 4 Ly S

Lo s o (5y5b & sl 03,8 38l 1 S b (S )

9> 9 9 Sl Le 45 5wl ol od> o IS
AJ‘oMoMyc\D“uJ@bLe(\i L;LQC,«MMB)I Ls.'>).~

v Aitaein;

NAYY JWo 3 Gaes o0 dd e IS 2 0b Y UG

o5 55 il 33 ) okt i gSs sli oS Sy Y

Sl JB1 o 0 992 50 Ll Slascitie oy yiene 5l g )
bla ool g ol (3 bl 4y G o by 0oy yidio 19
dlas do dagi b bled 9 (o0 odal JoSs (Lo S

WA pezus 04 03wl (Sleidlu

A i S |y Gyl bl &S g5y asly claybg, -

:.))91 Cowd

b S e 4kl S S 4 lgee 106 daw 3 )
25 o)l Lls slabllo g by oLls (s

Thaw 53 (B, Al )3 (F )l Giabl Bds 439, -Y Jgaa
SR

4 g b (oMl (ilons 13 (G9Ss (ol (615 e
4SS (gyab an il odg Dl g A yes S e cllas Mo
Soid )5 ggn 5l ]y oSen Aol g b i otk
— G Ceomns dny Wy (S0 > e 4 S5 o0l
@3%&%9(“‘” ‘QWHM‘J) D91 e
Lo wlad ol 0gMe 4 Cgin 5 Jlowd Cuowo 4y ool

o> aiile e b8l il 5l il S 4y s ot 2y b go oyl
258 (oo (205 2D ol g obj el s Sladads

5 S55ame Jilie p iyl oyl (ials & e 095 wgh &

(VoA gl 5 eald) 298 (o 31 Bpo Sl

03 pid )b

YY)



TAYYY-TYYQ asto V€Y Ju c)LQ.: J.»aﬁ ‘Jg, b)l.m:s (i 8493 (e ) hg?m '0919 Oldlae

Lol addsg a5 1) Loy g s ooty dims o aild / lavgas s
e 3l (S Lol canl (23)55 5 1585 9 (2ldy) (owel
5 > o )l Jlin g8y oSl o Mt 5

NN R VPR S W 1
Comd 2 )0 VO lawgio jab 4y b dilad Colue Cuns

Dl g 68 oo b Job can o o il £lg0d o

s het >

b &lad

bl ol gy 9 e a0 (Sl 0358 > &
dx jgy 50 bl O.)/Sg.fd.&d])g @y 1y b 3 Slon
JUEsl gl oy 51 andyed (b Cpiomed (ST o0 )8
e e |y oo (slon g Ol g w8 o Las el 5

S£S

3 Lls

e o8l 1 ()l Jsl (b)) ok calses b slajlss
Dgd o A3 glod Laas el oS i

43[5 ).) ).LO (\,Y‘ - ’,A‘) O:«J Yw LQ)‘?J.D CAAL’?bé
S Y pain il el diilo o (Yo Y i) Conl

Ll 00 J.‘S..QJ

lm}194.)

L (6 e bazee )d (rub digrd lo igy el 0apd &S jglailen
Gy Gl Bl jolate 4y ilises (g)lone polis 1 g 39 glite e
BT W ST S B LR 9

wﬁdbu)bum,@o&morobwd)w -

o Cunl 03,85 (o8 Bl lod e (JS b SRy -)
&Qﬁgblowodﬁﬁ)w)bhéjﬁdfdﬁb
a2l b il gl cond ) (S g 08 g @ g L

KU EXW) odawgy

Food Jlo 5 pacs (a8 e (IS b € S
& U aw jl by il spolee (G sl 2B Sy -V
92 3 bl laseio o yiage 5 ol o S5 aio
9 Ol & Bpde by ooty ey ) Canl ) Cons 4y
wilo i Slasbo mdlas ) Lajlgs 5 cusl oSl

AW

o e oS |y Sl il o () sl lagy, -

2359 Cawd

Lo (bl (s 4 S5 e it IS IS5 5l ) b &

ibey (Ao e waldl (gl i Elgl n e 5 (So
JS colus ialil ssms b 1 6l 05 51 oslizl L pl
bl sLglfo dg2g Jdd 4 )3 pudits il bl
L o ool ymes 3 aS s i Lol sl 157 )l
Sl b8 oS 1 a8 ol pousye 15 92 (Slg e i
osos sLn plas 5 Lo ol 5ol ¢ amio (clalty it

Ab oo ool

Ll o olas 4 Gy 3 (olBl o g 5 S
Oilwl sloml (gl (toloyw 5 405 (gian Jilwg oS
3925 (SeSmo St | BuLS edlatwl gy Syl

25b

Oilwl (08,55 LA g (g i (939 Ul LS clablle 4
D9 (o ey p BB ()lone g )3 b yoles bl ()l

SYYY

@ YL L Jol el o b BT (g iy jl conl o)le
5 Lo 4t gl 5 il bls 51 Ly pLLS oo
ol Gl & Byde (S Ale dpde Aied LS
295 9198 3> (o0 0ila] (g2 (Sl ()8 0aS &S jolailen
Slop Gl Cogby imen <255 (31> (5l o)y
ol oa b aidlis o Sl 5 WS (o0 S8y o9
5 iy ]l el Ll Sy 450) 0g3le
JFedatluw o bl 3 Lo yiald esl cpl s olls

D9 (o e 53 ok

s




TAYYY-TYYQ asto V€Y Ju c)LQ.: J.»aﬁ ch, b)l.m:} (i 8493 (e ) hg?m '09.1.& Oldlae

(bpSile) To-T1 = DT

Glslals cops=SC

(WIM?) (su,55 o2 = SF

(Lo yoxs) Waaisjgy = T ol ylgss = W ilaales

=WHE (WL - -¥V) — YEV) c00d )95 ot T Deg (s dmoloe
SUEIP

Sy oll 5y 5 a0l o Gl poles 5 a5 &l buis ol
JUis) ey @glds e (3,8 Glas (gl 505 Lo ond il
o> s B B 53 g ol i lises b L Waliad )5 s
S5 yolen bl oo 4 395 dasMo artd sl i
Lo 4iges 0 Jgiz )3 9 ¥ (o0 wlo polao (B9, 93 5l (S0 & &
Jie 98 (oo oy (5028 1D )3 35290 (S9Sme sl A )
i Ly gillas 45 1508 Qbl ol 4365 & polao Slaiile o
Wil (Sl adaie Cogn & S35 Sl o g laile Jp8

R polre (FoSamo Ly 3 (1 bl Bds (199, Y Jgan

P pleidle 35 Cap byt lagin Fgene
S 41y (el 1535 035 Sy oS o a1 Lo
opl Lol @y 1y odlazul yiSTas aus b (ol anisl 5l g 3,40
wae ) ol 0dd L s gl leidle D)5 53 4l
Cga polee glals a5 Ci gt gl onds Jlosl

(VF -+ lodadl 5 goeiild) wi)la ols (508

3
4

bl ool gy 9 b o 3L (J)l> 0328 Jdd &
Jay gy p0 bl 0,8 5 el 033 |y i Dy (glon
JESl (sl 59y 51y 30dygd (b Giomen 118 0 )8
o a5 |y oo slgn 9 O 9 ST 0 bais a3 ]
.S

1"§JL5

ool 03 a3l 5 gl 45 a8l IS &y s

Ned (IS Colin 5 b dlad Colue (o (wold Caus

ygpaio Y+ gyl Zé.d.c) PP o LU dnlio - Jouo
(Y+r4
(polee) ¥ il (polee) ¥ 6l (Lstiww) V Q&
fone
ErT
H o
el

b ailad

(V) i & o -

Y S 5 ol s G sl g 3 (R) )l Jlasl
Sl conglie a4 dagi g JB Jpia 3 0l ooy (Ll o
W/M2.K \aVY = Giliske pdlas

PYE = ol s 2 4 g 3 (U) (il Jasl el b

Lo (oo JoSiis dibe x| g s pdlas b (slaylgnn

an > Jy s wlite > las sl adb Ysese

Do oo Bln baly _ode g 308 o 45138 lon Ms baly

Cunia bl 3 350 50 Jeaie sk dy (T Cand o
JENAKY N

Lb)‘g)‘)

S o Ol JWISI (gl oyloid bw i (S50 -

Q0 e ooy dloxo 43 oleo Gl b (Su,b

w/m?.k

WIMZK A = sn 00y o 5 (U) )l Jlisl
Tdeg =-15.9 Kkg/m? \1sA = (WH) Jles3 3o

Siwn fdlas sl (Shy (il e b Gl Ceglie oyl
Cuonl glas jlpliS pa gl (Sho @ (b pln 1 Hb cplpl

(WA (ISs5) s 039
e Dy 4 (S oS Lad 93 (o )l JUST S drlxe (6l

OTTV =64.976 W/M?,les &l > Jlis] JS e el b
(V) ol &5 Hlgps -

Conglio dy dzgi by poleo oSimo sl Jld 53 (R) ()l Jlas]

Juasl o bl p o WIM2ZK <Y = Jlgps Giliseo plan 5>

() alasl)) OTTV dislao jl cowl oas a3l 500 gy 40 (6,503 5
(\\“R; cul)i.) 9 u)c) Mf P ooliiwl Caduw 9 )‘9.:..) dlﬁ

Ay Uy TDoq + Ap Uy DT + AsSC = SF

WIMEK Y ¥ = Jlgs s (U) 5yl
Tdeg = KG/M? 03F = (W) 55 L oas Sl pgd Jlss

4.97

OTTV =71.976 Wim? Jlgs &> Jlisl JS jlaie

(")

Lg‘ als )I%.} -

OTTV =

M)

Ag

tol e

pais yp Colue= A

diwg o colue = At

U= 1R :jaic o ¢lp U Jua=U
oo slod M3l = TDeq

£YYY



TYPY-TY Y aoto V€Y Jlw c)LQJ‘ Jad ‘JS, b)l.o.a:} R 09D (s ) by '0919 Oldlae

1t gblie G cipled oo oanlie YU S5 13 & wsSilen
2 ogdhe Lo (Ll S5 5 (ot joed 03,88 )b aes e
8 (o5 Candy 53 oyl 4o b a8 35290 Wbl (S 92
LSS 9 39y (o Jlod & (S o G)lome B8 LB I (S )l
ol 4 e el (ba)ls 3 wls 4yl 39 (e zykae &S vhe s
s S IS bl 1l i Glals g sy ol Cundy
g 031y Bolal 4308

Aot slaly ) Ulgie & G ol sla S 990 55 Lol
23,5 0Ll 4SS bk a4y 090 oyl )0 lgine Lo odlitul jg el

O Gl sl ol ©pf — 355 Caow 4 polee Slally (SatS
Ly 31 s abb il g wad ialS ) )8 (slon Do g (sl yo>
Dy Lo g pd JSB @

SS9l bl (gl 48" ola 0l cols (Kl pac b ojg el 9
aShl = byyde S 3l (S L bl ply (oo s
S e ) 5L0 0550 (sla asles U il polb Slasuin )b
23,5 3bul iole s lgie b alis jl oozl b e

Ohgy d S Ly il ojg el a4y a5 L g dajlend 9)90 1

s Slas Lo s 5 poles g, ) Vlets] ol Jlgi> s
o S blgnd (Ggpm Y &Ll (3,5 )5 ) b g (oo e3liul
Ol e 4 5 b laily JS5 398 e ol o] LIS el
Do (o0 Aoyl bylesd 51 (gloa (glad | ealatwl wyl > U]
6 5 4o €

& S5 29008 Gl | GYsb Sir b 4 ass b 0jg el
2205 65,5 @l & pafitene (Stuly > 40 ol 4l 930 (0
el 315 (VL Az s 4 o3l el (5))85 (i 5 il
8531 29008 JSitio sl (S oy g 0jgpel (ilena ccnl s
L obe led b sbonl a5l g bl o)k 511y (o)
5 clio sLab sboml sl (b o (551 5 4S5 9 05 5
Ak o Lo)S Sl als gl (3

51 oaome oalawl (gl ola)Saly a5l imgis cpl Lol Gua
oLl b Wl U sl ()80 ()93 b cuslie (5092 (s3lene (3l
o 4l e 0 Siz 5l g & s sl el )
Oy —ieden ddged odbliie zull j3 a5 AigSilan gul Jis 0 )4 cligdd
oo b oaldl b canlie jun gl plodlo 3 b oS g polie
Ao g Cawd 4 g lon cuaglie J S 1l a5, le il anils 34mg
Ol a5 B b g 58S Oyl (el 0gMe dgn (b jlade 5]
U adlas )5 slayland 5l oolawl b piored g sl
PIL (Gl Cuoglia d ya 298 4B o 13 Vb (Gl Cunglie
D9 (o 5)lone gL & 1S Ol Jlal sl

dlas bl 1 ol G5Sas sliy Sl o (R) )l Sl
= (U) o bl o 5yl Jlisl s W/M2K -« 7Y = s oslil

W/mM2K ¥,y¥A
Tdeq = kg/m2 MY = (Wt) OJ9 l.' o u\.’>w| )‘%D 00)5 L9
4974

-w/m?

allll

S hadaba g il e

il by gty 019 _alne
sulis ol slad P slad

anlllan 3,90 (e (S )lg23 &)l JUI - 13905

S 53 lgd glade ol JEl JS ke ) lagei 50 Joi>
odmd S iy (alises dlgs b polre leidlw 93 5 (Su )l ledl
ag03 6lp OTTV Clas 5l L ol 00 dunlee Hlgs (sl &Y
395 g0 i ol sl el Cowd & does pl il slals (sla
oS sl lois i slayleys i JS Syl i) jyolie 5 &S
3l 355 B joleo JoSiuws sloylainls slaylgd 9 (o)l
Gl polro (sl yloid b 55 (6591 B pas dljle 925 saimd LS &S
=W-Y

3 Bpan GIAE 3 (55lexe 21k iR @
Olyis 4 pass b (g (S Silane S (Shy oy il o
ol e g Cute b 3255 | Ceand ol )3 e ()lore S
Lo (ite sl iRl gla Jo ol 9 058 (o0 (2lulids ol
L (G Gl )3 S0l & oy (SBSl 4 B g (o goian
P 292 Byo gl Szl paes wed 3 Sgd (o ale

x3ly oslizal BB (g5 e
s

RN

=x]=

LA = L Lo
i {5 e ==
RS ¥ - LI/ 2\

oY Jlo 3 paes coadd g S ik -0 JSG

ey 08 syl paass Lale Gioles cpadtid o)l odlil bl oy g oy 205 Glagiyl gl (Byme AYAY S gpaasl -

. https://civilica.com/doc/311357 s el )8 5 SL,

Sl il Mo clablly llllas diges) (s, slezsl s bhls cunle bl TR ¢ o b wp giomme labu cp ol -

AR’ u° &OL.M.QL) &Y D)Lo.w A 0)9.5 ;J@&u“ C—g‘}h d)lo:w 9 LS)L*’)‘Q("" ;AAADU’ 5 — Cudd 5)3‘ dolilad s(o.'a.‘l‘.i


https://civilica.com/doc/311357

TAYYY-TYYQ asto V€Y Ju c)LQ.: Jwaﬁ ch, a,LMS (i 8493 (e ) .lag?m ‘59.15— Oldlae

LS (el ey g ¢ gm0 b D polre (Sne i (glb Al (gloxe S5 o (b adllae AYAR T (255 e ¢plagded]
https://civilica.com/doc/1125353 . x5 )yl b (6 dnwgs g ()loane el pos i (o

(SRS s g5l dngt (Mol g (ST (et csilone 3 (551 ik 2509, b (FeSns geime (b AT L (Sl
Oyl eolyeg

9 st b b alio olil @Bl L )5 )0 (e 0 (GgSama S)lose (b (2,8 5L W o pledidl g ol
VE=FY o v 0)93 VY o led g Laes g (ySins i (0 polne

0)93 i b e (S35 I9iSS g pole d s o SlatBl oy oS oSl ST AT w0l S o b Mo e iy pl>
IVANED o cole dil (o239 0 )loss (05 9 Cannnns

XO-Y+ o wlo (63 (Jgl o)lash pgd Jlo qole ol @t el (soa )8 5 (2l cim0j (5551 VTR T B3,

2 o L) ol e (S eyl el lw 13 (5551 Brae (gl dinge Cuel ATAY 5 (g Ml ¢ ¢ ol
https://civilica.com/doc/365769 « |y «c5! cudlanss

Hhb (o ddlus gl 0 eS8 b sloinly donliS AYAE L o cbjlome ap o Byg ey 050003 ey (owlis ol el (g9l B iye
(PRI ke cglone g i S 0aSingy ol pllas (Shoreis o (S35) S5 il

02 obe y92060 FY 0)ladh (51 035508 45 53l el 3 el oSl g oy w55 sl sl YA o (oalile limd o hume
SA-¥0

L olml slaling) )3 035 Cmnj @lia 5l (5551 5 B9 195 Joiliy oy A0 G (WS QLU g p e b p o0l
FAF=TAY (o Gl o 0)lod dal oy qumioms 0)53 cCum Lo (55909555 g psle 4, Gl dnogi 3,50,

(ol 52)90 adlllas) Sl dsgs g Uil 0 o pblaaos g pddsod (GGl QA duliie NFe e g odljlone g oplj)b ol (o)l
FAAV=YFR o gy Jab pge 0)lod i 0)93 g Lams pols lalllas

s b 5l S o b 3l el ) (el (y 2 VYA 0l ) g ey oty oS egydoly o
MV (o el FR 0)53 ol (sldlyin lawtingy s o3l Copde (oL () 9 (lnl )92 93 (Siehshs anmlie

- Acakpovi, A, et al. 2014. Review of hydropower plant models, International Journal of Computer

Applications, 105 (18).

- Mohammadzadeh, E. et al. 2015. Vernacular architecture and energy use in buildings: a

comparative study, Int. J. Adv. Mech. Civ. Eng 2, P. 35-42.
- Urll: http://www.dnr.louisiana.gov/assets/T AD/education/ECEP/comfort/a/a.htm.

ey jlonall dwiipd) bl all aloeadl ¢ Sloll 4311 @yl ol ) s 3 <lapdl CaBMa) Cubo il asdlas 1.V VS g (g cp dlgdl
Yoo WY Lo Bl sl

Logw (paes e (B Candl dnely dnlae adliy awld (paey adlydl g 4 SV AVl ojledd] Y- o2 sl

DAYE o ¢ ypuaiinns o9 piiall 9 S saall coliond] 5 dBllall alone Sl Slall aBllall SMpgiwl 34 5 ¥+ + 0 . ¢(gyguaiol]

5 AoV g 4@l po3 e ey dB punlae) odyde & pas 45 dxudall e Blasd) all)l aoesl w5 asliogul ojloadl Yo Ve g o o
el 5 b wgr Sladl dnels cladescll g ojlasll 48 4l pasl]

ibgll plowll dnels 8 dlonall dwsindl 3 powale dlu) (pudauds 84Sl 4 Slall 5 (g)loned] pronad] VoY g i
Oalaadd ¢ b

Saal F ol ey jlarall dusdind) adl sl alorall ¢ oMY jolaiall 339 adadl oloall 8 dolaiw¥l fooleo Yo oA o c il e bl
AVVE o gz Y

(dwlyd dls s anie) Jodl LBy > g JMieY] age dio dyjgud] aall (84Sl o jloall drosonad] WY goedl ¥+ VY . ¢ xBAE
Lygur ccds ccds dnain (B 4y lonall dwiig)l (5 ol )98 Al

oy Ludladl 3aall ¢ ygiall g o lasd] dlore cddlodl o)lod] sbliolly auSidl Slell aylodl bilgod) (gl ol S0V s F VA L o ¢jgumio
VYA o

£YYo


https://civilica.com/doc/1125353
https://civilica.com/doc/365769
http://www.dnr.louisiana.gov/assets/TAD/education/ECEP/comfort/a/a.htm

TAYYY-TYYQ asto V€Y Ju c)LQ.: Jwaﬁ ch, b)l.ms (i 8493 (e ) .lag?m ‘5915— Oldlae

Special techniques of traditional architecture in reducing the
energy consumption of buildings and its use in contemporary

architecture (case study: Houses in the city of Homs in Syria)
Batool Alsulaiman? ; Afsaneh Zarkesh?"; Mansour Yeganeh?
1- Ph.D., Faculty of Art, University of Tarbiat Modares, Tehran, Iran
*2- Assestant Professor, Faculty of Art, University of Tarbiat Modares, Tehran, Iran
3- Associate Professor, Faculty of Art, University of Tarbiat Modares, Tehran, Iran
*Email Address: Zarkesh@modares.ac.ir

Abstract

Introduction

The discussion of saving energy and rationalizing its use in buildings is one of the most
important issues of the modern era. And with a little look at the ruling life in the past and
traditional architectural techniques, we find that the foundations on which it is built depend
on the good use of different natural energies by finding architectural solutions to save energy.
Today, Syria is going through a major energy crisis after a war that has lasted more than ten
years, in which huge vital facilities have been destroyed and the ability to invest in oil and
natural gas energy to generate the energy needed to sustain life from gone And due to the
lack of electricity produced, it is considered necessary to find alternative solutions for energy
supply. And assuming that architects are responsible for the consumption patterns in the
design of their buildings, then it is necessary to rethink the designs that are created after the
war to reduce energy consumption as much as possible. It is estimated that residential and
commercial buildings consume about 40% of the world's total energy. If construction
consumption and construction processes are added to this ratio, the share of buildings in
energy consumption increases to about 50%. And these buildings are responsible for 45% of
the total carbon emissions. And because buildings are one of the biggest sources of energy
loss; it is necessary to control and regulate the conditions of the living environment inside the
building. Therefore, the current research with the objective of traditional residential
architecture and its vocabulary in the old city of Homs, which is built in such a way that it
meets human needs and maintains the rationalization of energy consumption. Therefore, the
question raised by the research is: How can the architectural vocabulary of historical
residential buildings of the city be used in the reconstruction of contemporary architectural
buildings?

Methodology

This research has a theoretical approach based on the goal it pursues. The research method is
descriptive-analytical; and the required information has been collected through document
studies, library sources, written sources and maps. And the identification and analysis of the
residential buildings of Homs city has been done through field visits and analytical
observation of the buildings of the investigated city. In addition, in-depth interviews with the
residents of the old neighborhoods to know the hidden dimensions of the local elements in
the houses, and of course interviews with the knowledgeable and old-timers (the original
residents of the neighborhood over 68 years old) who have historical memory and knowledge
of the historical developments of the neighborhood. Then the data analysis was done based
on the content analysis method. The sample studied is the houses of the old city of Homs.
The old city of Homs has historical and traditional buildings from the Mamluk and Ottoman
eras and has remained with minimal changes. And contemporary buildings that have been
built since the French colonial period and independence until today.

Conclusion

After examining the characteristics of the native housing architecture of the city of Homs as
an environmental architecture, in this part of the research, the positive and negative points of
these elements are identified and alternative solutions for the negative ones are sought to
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reach the vocabulary that is used in residential buildings today. New ones are built to be
usable in the city of Homs after the war to save energy. As you can see in the picture above,
unlike the new areas of Homs, the compact plan of the old city and the shape of the streets, in
addition to the existence of some existing buildings that are still in good condition, is one of
the architectural strengths of the old city. . And the important point that is brought up is that
this situation should not be harmed in new construction works and new buildings should be
adapted based on the general shape of the old city. But regarding the features of residential
buildings that can be used in new buildings today, a few points can be mentioned in this case:
The extension of contemporary buildings is towards east-west to reduce the amount of solar
radiation and air penetration from the west, and the roof of the last floor of the building is
built in the form of a gable. And today, with the impossibility of building houses that have an
internal courtyard, we can replace the courtyard with a balcony, provided that it has certain
characteristics to provide the required shade. You can create cooling by using shadows. As
for the walls, and given that today it is difficult to build with stone in the traditional way,
contemporary methods and modern building materials are likely to be used, taking into
account that the outer layer of the wall is rubbed with stone to its overall proportions. The
shape of the buildings and in order to reduce the heat transfer, it is recommended to use the
air space inside the walls Today, the city of Homs is suffering from a crisis of energy
shortage due to the long war, and of course, this is due to the direct dependence on non-
renewable energy sources, as well as the difficulty of supplying them due to the high cost of
production. Therefore, as a solution to the problem of lack of energy, architects today see an
opportunity through post-war reconstruction, creating buildings with low energy and relying
on natural energy to create a suitable space and try to reduce heat loss. The main goal of this
research is to provide solutions for reusing the vocabulary of native architecture in
accordance with the modern era, so that it can benefit the new buildings that are built in the
city after the war. As you can see in the results, the most important elements that should be
present in new buildings suitable for the climate of Homs city are: controlling air resistance
and obtaining the maximum amount of air flow, in addition to providing less heat and
creating shade as much as possible. . Also, the use of external walls made of materials with
high thermal resistance should be considered, the higher the thermal resistance, the less heat
transfer to the architectural space.

Keywords
Traditional architecture; Contemporary buildings; Architectural techniques; Energy reduction; Homs
city in Syria
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