JonS oS Al o 31 30,8 (ygolo caudo  WlSail j0 0 485 Y W3l cwy

Sb Lo e F ki plas aal

drwgs g d,dl?u ol.inLo)" ‘usls ogls Al us)..w ‘osls (SM )Q,w
n-khodaivandi @kavehglass.com : 5L

oS

ol i ylono 1 LayS JUa 15" Sl gy Sl ol 05 Y il gy JuoSioS Sy o Sl TS s
5 e 5 (e 00gdzme jo 0o jae g oo joyd gole drid] g pilo dind £ ol o o 0)E Y D525 058 o
o ol S 5 0,5 Y Caalds o35 Wlldo ) 30 A3l o JonS7oS s oly il o 30l il 0l 2olijl rizeat
Yl 0 L Y 4 &Y o 53y 0 R lgliS i) b oy a0 gy o it £33 s 51 a3 g0l
st 239 SonS7oS A 1 jop8 g0l il olSiail o) Y Ceolud i b b 438,57 pleil 55,1 (slawsdly Lo o il
ol Laasgs )] Syl oy g o il A (5 ot 07s ETo 5 gl PD B 1 o iy cslonliids 3,8 5
odo] Gy gl a i ooldznl pi ko (s S0l Cpr i i puii olSiwd I g 0,5 dnlllao Lambda950 ,iogidy i/
Pl gty A i ol Gl 45T 80 o il ], o yd gole dnd] Gl i 0, i Y Cuolis il 45 b0 oo ol

2! 45 i o el oo ol 50l 03,5 0 5k y35 (oS o 5 o )T Ji i o Sl oS i

5= yoe il Lol 00, 5 Lix> |, Hlaizlo slo)S ylinso) 0 il 425l 95 0

e

A o (5 Sel Gloizlo [5 4 Lo )S jae ] Lol 0 g wo0 o ) Glaisle 4wl e>

Lo 8 JUS! 36 G0l S (308 (y93lo Ligds oy Y « S pS Adind 1 glS ilolsS

4 Sl gl j93 (651 mie (et S j93 peeins il
Jusloly ol 5ol 5,51 Gt i 5 00l ol &
gy plaizlo Gy 5 0950 plaz! i ol 2 egdle oo
Sl S s Ngd(oo p)5 9 03,5 L3> 355 ) )98 508 g0l
Slogin LS o Cuz ol 5l S e laemme ] 00l Qi
2 ol 5 5 3 4 (6550 (b o)lsen (gand o>

JUEsl o () 59 el LS 50 o)l (b2 508 gole b
&5 JLasl o 55 (8 e0) plomlz g Gl o &) >
Bk 3l @5l oslazgs (bvo oty 1o .05 Fge oo ey ol 5l 1>

99 O (8e2) bl Gk 5l g aY o mlaw 90 (o ils,

doddio —)
0 el podle oS col pleitle B pas n wlasil (S aied
L Lhsslaoe pdoplSel ) plesslo )5 b s e bLS)I (J21o
99 Jad 3 olsen )ls a5 (oS S Bl Cools 4 azy
Iy LilsaSs 0 5 sl o3 65531 el 039 Sla St Jlos 05
035 Jyad 1o Lol (9,5 oz g 05w Jgab o bplaisls )
S92 A 9SS (Bras 5l Gl o Al LB o

2o o plais

1. Low-Emissivity(Low-E)

2. Radio Frequency

3. U-Vaue

4. Solar Heat Gain Coefficient
5. Sputtering

(1WAY) pgaw 9 3D 0 plosd — 8.3 3am Jlw - (Al 200 10 339 0 )loud) Yl Foahs (s Jdgeo &3 paiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe


mailto:�Z�a��Z����n-khodaivandi@kavehglass.com

I3

ey el 1 o j8 O93ke Cinb Sl )3 05 Y Sl gy

e bl b jo 0oy SO 6l 2l g lmlr (uloe
e il S S sS4z e Lo JUl o abloe patie
S osliul .ol iy o) Ele 4 )5 5 sieS sle,S Ll
S ol sleyS JLis! ok a5 (65,31 8008 J S glaas s
i sy a0 Eecl Sl Jgene o)l 5 aid ) xS
42 yio Garm Sled Qlime) 53 ST (5800 S (o0 555
a0 ol pleaslv slos saolys o cul ol 5 5l
0,0z ST yienkee T adid Lok ooy ST.00S > ugredes
el OA (WIMPC) T sl )5 Jlail jlacie a5 ail Jgens
5l ole S (65,0l OAXTASAYY AW i 2 p0 0 50 (13
ol sl S Jlasl jlade a5 Saere oylazgs Al 8590 0 el
5L 39 (L 650! VEXTN=0FFW (el ¥ V(W/MPC)
oo 45 0 )lazr g JounSeS aded 990 0 45 (Fy90 49 Cunl
SN XY= VYW el VY (W/MPC) )T sl 5 JLisl
Oleilo slod J 5 Sy JouF oS aied Sl (55950 2Le)S
S Feeme aled b alie )0 (68 2l 6551 TA: Ioga>
abl o ole yo el XTIV p9> 48,0 Jobs lade plaS o)ls
Stz (S oS A pp Al )0 5 eS CSge Gl )3 (nlple
@97 o (ml il oo SL 99 plaisle rals &S5 e 5

Dgv] agt aia 3l po 5 05 Jpad gl il e

Gt y95 (SloyS S G 8 V)
&5 5 LeyS jome B80S s oy slo S S oo
Algice bo)S @)l slos @ azgi (90 bl oo a5l 0055
A 3D o3 el il L paditins G0 abiwy 4 aled (s
Sl sam 058 S 55 5500 ok b (e 5l ST O 90
San S (F 5 NS e ye e Ol 3l Loiins Lo
SLad o)ly pelins 2 Djgo dy e § 00 Aled i ol
Vst Ombe 00 oy Slo)S S o po g (el
3 0y 5l 6 5eS Gadyer Lo S (S S Az e g ol
0950 5l Sl ye 98 Gl els el o8, e S g 0SS e
Lol el i 4 Jguad (pamy j0 5 alga 5 Ol 5l (S p0 0ty
2158 o (93 (Lo )5 ST 09y iy (s Juad

Oz 50 Jen TS sloaind bl es 4y il abe L

DT sgi o bl st 0¥

055! s e L ojlaz g0 (slaatds 51 G o o sl
ods oloul gilen alold 05 )5 o 5l SULLLL 9o 4y o a5
oS iy 5o 4l S a5 sk LS Jlal 5| ol 0 b
bl Ghgy 4 leyS Jl wll ol aded o)lazx g (o alols
sl ol s oo es e alols wls pl il 3,05 o & 50
3 ol (551 O e ity el o sage Jole Lo
Sl el (B gy L) 18 sl g m  LapleiSle
S0 & page ols it b slaatd Sl ol alS
oSl s it wa s QUlE @ly 50 Jou 098 o0 03l
Sl Gl wsdise 05 (89 Aded aSyd Bl oe LS
Loai b ol oS o (bl | ol was JeuS 1) 093 sl )5
wolas glosyay 5l oS 5 oS | Lo B 5l b L5 e
Sl b aS sies co uals ook Jlade 4y conl b g olnl>
b sle S JUE (e 098 00 03l (i Lo S Jlal w12
Sl S oo el L as asyls s s 55 )
.[\5Y] Sgd g0 00ls lis Y‘_g.\,:..i;)?

oyt i), pae slagin jee ( Sye 9 s o el
JreS oS Al 50 (g0l y3 bo)S S o g LS Jlal
2 555 3 el 08 azxg bl 4wl 5 atis e
bt by el S5 abaii 3l 65,51 %l IS (sl o))
5ol el col oo 0 )95 55 a5 iblie o canl diie
g odl adls (g 558 e CublB a5 S eoliiul plaaiods
N emSsdr gl conl ol ol js5 )5 a5 bl jo LuSall
oS pleaind jlal pladle J2Is 4 0nd o3 )8 wad 26
I R IR PICIX SRS

58 i 95 ol 3l 0jg el B a5 Sl 00l g a S (]

B9 oslaiwl Lo 3l rewg pelaw

Lo,5 JU! co o V-
o o LS Jl e o8 el (6,500 Lo i) oo
39y 84 b aied S Ble Gl (b slp g das e plES )

sl S JUasl ol g 093 s s (WY °C) o> 1 g

1. Low Emissivity (Low-E)
2. G-Value (SHGC,

Iranian Chemical Engineering Journal (Special Issue: Glass Industry) - Vol.13 - No. 73 (2014)



plogas ) Jyons a2t gl il obj 0 b oS 335 e
Jbo e 50055 (o0 Gl GOl 5 S 5 BT L alad
2 nleiee bade cunl aind ol plss 5laSl) (Sye 98 el
55505 s glayT B o8 ol gl eSS w8l
Jee Gl lo,S Bile o5y 0o 5 0,15 Jsese adiad 4
Sl 3 0,8 6Ll ol a8 s jo awin 1, (V) U80S o0
Ot baeme 45 (Ll 50 5 05 00 15 4 o Sl S j5e Bl
20 A 50 00,5 e GUT 3l a0 T S5i5 5l wile el 5,5

[¥5F] o8 2 LB ooz ad0 lsie 5551 B pae

Oliess) 5 Oliessli yo JauSas duiact 3 ySlas —) JSad

Bgaee 45 ol alidie slagss Job 5l (oS 5 90l j95 o5
‘r‘:).n 305..\_700 «(YAnm-YA-nm) wm_: 6‘)5LA 6LQ93).:
VO-NM=Y- - enm) 50,8 90l 0590w 9 (YA NM-YO - nM)

S ) (V) U8 0l (g0 dllie ol Emy 5550 i0gili

JUES o o il (Sod 4l o8 e a5 Wigd oo o5 £95
Oslite 93 Lo S pd Lol s ol sLo S
@i 5 ol Ghlis 1o Lol ymgr 9, Shos sy ol cnl a5 a5l
Gl cnlie JouF0S sloateds bl gl ad walss gline
g LyS Jil o ps bl 59 4 il alse 5 ol adlais 0
o= sl S JLitl o2 3,5 4z g sadyer leyS S
ol Gl Laaiad pl oS gd oo 2ol JouoS sloaied
b g pbmlr (ule Gkl ol Jobs g il os5
S 55 gl LS 4y S clodind Lol 5 ains ials
o le 45 Wgd oo el dwd Wiz 4 St 93 so)S
A AV g0l 55 Slo )T oS o b eSS aded -
T = IV Y Ep- YL S P Y IRV L P Pt
W 0,5 slaJad 5l i 0y Jad Job oS bl o
Lot (sl 0,Skas 5 fealin laain £55 ol b olbo,ety
el 503 Jgad 5l g pliase Juab 5o
Ol ewgte (sund o Slo S Sy b JeSeS At -
25 S GLSGel 5w e 2alST ) Lo S BN leaids g3
95 2 sl B S oo ool B (Jod BB o> 3 1) wd o>
tmslin 57 9 3 pos allaie
bl ;5 (il o yo3 Slo S S b eSS slaaind -
il s JToa] yiesS liali by ils 0,5 slgn o T a5
Aile ailgs e a5 alaiws ol 5l (LOW-E-Sun) gloaiss
= g Bl LSl vg g il GBS, po Sl d
DBl S5 g (Jyere adend wiile ailg o
JUES b (i (6551 B0S J5S sloaind ppo sl 90
wind opl &5 05 e el gundyr slo)S S o po g Lo
Bl Bl (g5 0, Shos livs )3 @2 g Ll o o0
oS pome ojlal Lol wiS oo i ) pleizles sLe S (lta
B R R I e R

Il oS o 5ol oles bl

FoonS oS a0 ySlos V-
Aind $9) p 89St 8 SHU s slaaY (pls (2bg b

g eleai b Gl (6591930 5 ad iyl Sl b

(1Y) pgaw 9 3L 0 jlouds — @83 jums Juw — (Al axiuo 10 339 0 )loubd) Ol sl (sosdd (0 Sdio dg pults




<

ey el o )8 O93Le Cinb Sl 3 05 Y b gy

070 0 0 0 0000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

\Y

ynm

uv

'm
3" nm " nm _0nm) \»"m
A 4 | L . B i
58 ol T9095540 2o gl

&

BTy

—

YA-nNM fo.-nm 8+e NM &6+ NM

T Jsb sbsjl
IGPAELTS]

See

_
I I

nm Fo.NM Y+e M Yo« nm

-

sadiy 9 90 slagge Jobo -Y s

ol 55 3058 ol b GulSail 0585 Y diies (3B s &
= PLeasS gy 4 Jegli YO U Ve o slacalins adlas
5 0l Bos0 Pled 9 Sl oad onlas b a0y 55 s,
5058 gols il el Sinil oy sl 5l b oad (65503l

23,5 gy p
Ol 50 0,5 4y Cwlbe s Sl gy aslllas (ol ploxl 5l Gon

Al oo JenS o8 sloaios mda 5l 503 aole il ulSl

ey 9 olgo -¥
O ole b 5l S oS gleasid il S5 a5 jghiles
o0l J 5 slacaalis b 3l % b goenST 5 58 Y
30)_.‘1.4 LgL_sbd_.)y M_.Sf OHTA oL_mlw@la_..;ng)
s bated mhas (55 (et - ko) 5 (p3,5-US)
ool yo ol ad)F dal o LS oS aded ol gl sl o o
3 0, Y s 3w p Cas 0,d Y Culbhs oS s
Y Cwlbs o bl e 30,8 gole ca ulSsl e
3l ol 9 g A0S o et JpnS oS il ple s 08
Comols &) @ azgi paud 00,8 oo Slom] S oS sloainl
4z Sy 59 y5es Wshe 4 il o8 gole il Sl

55,0 2l b ool s 50 K0 Y cwlbks 1A sl

G35y Sl auY cogr SAL Seal s s A NICT (558 olse 5|
Loy ol sole 0 5l ainds 5 0,5 snlitl ls3 oo adons zrbans
D9 o (Yo 105 Lo 5 80 UL Bl a0 (Vb )
o=l a8 0l b leyS Hee 9 YU (Sye 555 0 slilo @dlg )0

(8] 05,5 oo a5 Lo Jlanl alS o Conols
Ul dlis ) G 3550 Egdge 45 0,5 4Y Gl ol 5
G o8 o)1y w3 se )8 gole il WISl o (YLl
Sl andlols (295 e SoySly ol S bl a5 cul
23 Gl Sl s 4 (Js s (ool iz 5 e 9 M
O e L ys G iSTlgo oY plo bawgs ey (] X,
o= 9l TS Al S i 0,8 L i B ol
YL 5 08 o3 (ygobe cin (W LlSiuil Copols il
9l oyl Y Cuwls Gial3l o I asl asls 5 l) (e b
aS ol plgd o5 g o5 0ole SO 0,85 8,8 i o |y algie g0 y»
b Al 0,85 4yl b 998 e ST Les S e
i sl Gyl b o] 6,58 olsm oy g 958 Cliblons
Bl ol oo gt oo 0nilis 0 )8 aY (55, 2 s slaaY
Y YL (pizmad g 0yl 4Y 5 aded (o S Slgs Y SO
JeeSnS Y Coglite Rl sl (VL sloaY 0,5 8 0%

L7 V] Sg o oilias o5 g bas a0 s

Iranian Chemical Engineering Journal (Special Issue: Glass Industry) - Vol.13 - No. 73 (2014)



958 PR ) (orb 55 G g5l ool 5 0,8 Yl cdadl
Bl oo adend Sl e

3 gl e cubes ailacs gl glas Ao e layl o
else 31 5 g (53005 23,5 oolal A 55, 0,88 <5
5 Sl Y Lol 1 b 5, ol 5l il iy i g
@55 % o2 ol bl olitul 0,50 s mhaw 00 Jidy
20,8 S i maw F Sis 5l oolainl b e g a0l
DSl oo Yo emxYYACM olsyl 5 TMM Y 5 aded cwolss
plomil V- 7har sga> jLacs LS o Lewdl ame jo Slas Y
YL 5Ly 3 Ol Lewdly danoee ;5 00l o0ls 15 WIS 0
G )3 45 Syl wlS a & pslome 4 g arls Jlass]
0,5 5 Lac Sl ol iz 28,8 L8 il sims gy sole
o (porog! | = i) 33l (Kool Sl (3,8 - JSC5)
G abisme ;3 Gl Lo L8 b 0681 55 Sl slowl 5
5y Jloel L oy Vo 7har sga> o alaioms jLid oSG ok 0o
S 31y 055 (59,0l g 0ads o5igy 55 cnl g8, 1 5 4 Y
0ad olonl glomdl slad o aiS ooy cote )b g w6
Jlasl gite w15 4y 45 <56 a4y b 4 e b b o5
a5l 65318 slopsl ol 0uS Gl g WS 0 9,95 5 o)l
oS jshiles 0,5 o0 Djgo SLES Y oled ;o 5 99,5 o0 5L
s 5l i 518 slapsl ojls aalol 58,1 G ol e
L i e iy (85 by, el 5 953 g0 oS S5
G b (600 ST 850 4 518 palase 4S5 j50 50 .00 5 0
e b 5enSTL (5905 515 gl ools (iligy aded e (59,
IVl 005 o 325 Lowadly (sl ) conds o 5 oy
Y Culis G5 (Sl g b 5l e 51 Sy e Sl

el 00 03,61 (F) G (V) sl Jga

(F) U sl oo iodisy oo sloaind aline ann s (pl Blis

Do o i aded mhw 69, |) LY ylesx

NiCr v

- —— SisN,

Ag ¢

JuwSas adind jo LY Glessn —¥ JSud

Eus A s aind mhw g5, p SIS Gl b aY Gl
9 LoDl O STy g S e (heS SS9, slendly
3975k 5 melas 5 (99,9 JW slayl5 (S 1eSG S g At
IVAl asl o cilisee g5 5oy

wid 59y = RE (BhoasS” (b9, 4 0,8 S3L Y i (ol 5o
o b ibgasS .l oad Slas a0 FMM culbs b aiw &gl
Ohless dlansg 22 (el olge Ygans) olga (39S 5 535 y5bo
Loy adsi sl M anlb n 5 e (25 5 sl
s ools liass oy b 3l oles (F) Ut o [Y] el 36
o

Yl il gl (B 9S0 Jds 4 255 0,8 25 L
L o ¥ el ol ooliiul adeds Y 5 (g5, 2 0,8 SLaS
Hy 9 o0 pSaie [ IR el (295 BB 0> B ity culsed
0= e el Bas wlei e i 1) (Sye 5 5l ook Jlade
=95 9 B3 saY b Bos pl .l Colan il &5 b
5] 0us 3 el sl oo SiaNg 51 sl Y oles S 0,8

ol ddend (59, 2 0, 3l egil YO Ve N N slcwls

@ DS 4l

O

3 slocs

.-|@

—N—M

90 999 Q @ o e
01l 1ol 11Tl Tl

—

LUV !

ITI 1/ \[1 I

1\
\

i -

(1WAY) pgaw 9 3D 0 plosd — 8.3 3am Jlw - (Al 200 10 339 0 )loud) Yl Foahs (s Jdgeo &3 paiss

© 0000000000000 ,0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OYe



I3

ey el 1 o j8 O93ke Cinb Sl )3 05 Y Sl gy

L () sladsar bulys covons (alsjl slaplr 51 S5 5
5 Sl slagysa;l Cgm Ve omx) com slal 4 slaiges (F)
i i ol b o ol (sloaY i 48, 505
(V) logad )0 .0 odusmiw Lambdad50 Jos (UVIViS) 5,4
S0 5 r3ee 20,3 (V) Jloged g 50,8 (9ole ol LulSasl ieie
oad ools L YO g Ve VO Ve ol 4 Cuolies b slodiges

ol
@beasses i 1L S Jou Glime S o3lul Sz rizeen
s A 48,5 iolesl 090 slapl> 5l Yo cmxYeem sl 4
oS 0ds 6 uS0;0l (TIR100-2) Jo Emissivity Meter olSzos L

Qe e i) PRV LRV sleosls gzwie (V) Hloged

ey g gl =Y

O9dle il Sl (e 3 0,8 4Y Culs )-*-‘L’ Y R =g
L i an Laadsad 5 Sy 0 i (oSl (ole 5 5o 8
olKws g Lambdad50 Jas (UV/IVIS) yiegids xSl sloolKiws
iy s jslite 4 0 (g Sl (TIR100-2) Joe gmies 3
e ool ik joe palS Cger Culbes G S
95 =8 Ogole il g (Jre o il Sl ysd (oS oS slhadn
A gy gl 516 50 Sle)S S S0 yd (riaren

Y Cules (iol38l L gl o dnlin (B) JS& o a5 455 \len
o8 ool il Sl o ys Jegili YO U ylegili Ve l0 )8
e Gl

5 eiala;l 850 sladsisas (5, Sejlol 5l ool Cavss @l
L as ams oo Lis 55 (F) IS0 ;0 YO -nm G YO NM 55gaes
o8 gl axdl jeee (L2alS Wy, SG 0,8 Y Culs il
B9 0 odnlive

i, el e JeeS oS el o Sl axgi L
Ol sy oo (V) S0 j0 130 ol o 4l 65 ol 51 Lo )8
0= (g 0,8 Y Cuald il Azl o LS JeS (e
Sl L LS oS e 055 0m salin o lailan .
oS Ol 8L Rl 4z STl e 205 08 Y s
2 soelins 3B 5 Sl e sl JonS e 4t o 51 Lo S

Vi gad Sl au¥ daal i) Jgan

SIA NiCr Ag SiAl 86 ge
SisN, NiCr Ag SisN, Y o
A+ A O A (kw) olgs
Yy Y ). YY (NM)Cwles
Anm/s) Slus 4Y ey
Y el AL Y gl phi-Y Jgua
SIAl NiCr Ag SiAl oS 6 ggs
SisN, NiCr Ag SigN, Y g5
A+ A A A+ (kw) oylg5
Yy Y VO YY (nm) cwles
#IY(nm/s) Jlas Y ce
¥ gad (L aa daul i ¥ J gua
SIA NiCr Ag SiAl oS8 ge
Si3N4 NiCr Ag S3N4 4-)}’ &5—'
A+ I A A+ (kw) oylg5
ff t Y- ff (nm) coles
OIY(nm/s) slis 4Y ce
¥ 45 9 AL Y Lol puli =¥ Jgaa
SiAl NiCr Ag SiAl oS 6 ggs
SisN, NiCr Ag SisN, Y o
A+ A O A+ (kw)ylgs
N A Yo NN (NM)Cwls

A (m/s) glas Y ce

Iranian Chemical Engineering Journal (Special Issue: Glass Industry) - Vol.13 - No. 73 (2014)




aoys Laa¥ il colies Giliil cons as g i Y cobies  anl s 5,08 gand e sleF S oyl 5 LeyS il oo

R (%)

T (%)

23 salys alS (e e see R L ) Bl Az g 8 (Spe 98 jgme o0 SelL @
YA, O

Ae
Yo
I

o | O

¥

Yol

N e

Iy == . . . . . . . . . . .
YOefs Foo For Ao Youo (12 (12 \$oe YAeo Yooo YYeo YEeo Yoo/o

NM

Abscissa Yoo/ NM
O F wiges 41/v45 %R O ¥ digni fa/ear %R
O ¥ wges #6/+44 %R * ) aigos raisve %R

Fogsli YO LYO: sugane yu VoYY sladh gas aadiy9a b yulSad) wis ju duwnslis -0 S

AT, i
Ve |
5|
O |
-
Yo >
Y.

O
- ]

4/ v R A

-Y/Y+
Ydels oo See Aoe Yooo oo VFoo V5oe VAso Yooo Yoo YFoo Yoolo

NM

Abscissa 560nm
O f ages avITy %T O Y wiges AYIYY  %T

O ¥ wigos Fa/1¥ %T %* ) Ggos AY[es %T

J:IA‘,JL.QYO" LYo 5.\3.\;4‘,.\\“"\“\‘ ‘5Lb453.63 J:\J.:I\,"ihjeb"wmdd Mem—fds.di

(1Y) pgaw 9 3L 0 jlouds — @83 jums Juw — (Al axiuo 10 339 0 )loubd) Ol sl (sosdd (0 Sdio dg pults




) digas Y diges

¥ digas ¥ wges

a3V assed (Sl laul, 8 ba B8 ojag b a4 jloged cnl )

Syo b c (YA-nM-YA-nm) tas Glygle pie anisl bogumxe
(YO -nm-YA-nm) 5 »,3 g0l el g (YO-nM-YA-nm)
39 g g0 0ddlis log i 10 aT jglailen Ll o0l o)y
yee g Sl 1F e D50 5 05 Jlaws (2el sl jsle pae dndl Bogae
gy 58 708 gole axdl jpue 9 1P 90 (Sye axdl B3gazs )
59 3 5,8 eols an il (il Sl s jo logel Budo o)l LralS

2,18 sl Wg ) ¥ diges o

F T Y sladhgal IR dachl JaiS ais ju -V JSib

Sy U L F diges sloarY a5 0 o sdmline (F) JS& 0
TOY dy (550 y95 j5mee 90,0 4Ny 5b dy WaBS (0 KU e
§Le)T S 45 55 e wlin (V) S 3l osble & by oo
50 b oo HEalS B )0V 0gas 4 YO 0,8 4Y Cwlbo L T diges
Sl (e 555 Hee wtloe JonF oS Al 3525 L Y el
308 ogole il j38 (m cenls SO Y iged Jg el g0 ShalS
Sl g jee woys Blosen (A) S5 035 0 )18 (S0 58

¥ igai 30,8 Ggole g (e ek iy glygle pde axdl B35

.A.an)sn UL‘“" |)

A\

A
£ ——
3 A A
b SR [ AN e,
~ * N —
3 \ el
3:) / \ =

Nt

N i >
\h\ - JERN -
-IY P
| N\ P — et
T / —
b ~~—— e e N (\
o
Yo e s Yooo o. AT o Yooo YYa. YO+
(yogil) ggo Job
O Shiingy, o oSl gizmivo [ addinis oo K2l i O g5 yque Sxio

Yo+ nm G YO nm sugane jo ¥ digad g ySlac —A Y&

Iranian Chemical Engineering Journal (Special Issue: Glass Industry) - Vol.13 - No. 73 (2014)



[3] Leftheriotis, G., Yianoulis, P., "Glazings and Coatings"
Comprehensive Renewable Energy, Volume 3, Pages
313-355, (2012).

[4] Schaefer, C., Brduer, G., Szczyrbowski, J., "Low
emissivity coatings on architectural glass', Surface and
Coatings Technology, Volume 93, Issue 1, Pages 37-45,
(August 1997).

[5] Mohenikova, J., "Materials for reflective coatings of
window glass applications'.

[6] Construction and Building Materials, Volume 23, Issue
5, Pages 1993-1998, (May 2009).

[71 Martin-Palma, R. J,, Vazquez, L., Martinez-Duart, J.
M., Maats, R., "Silver-based low-emissivity coatings
for architectural windows', Optical and structura
properties Solar Energy Materids and Solar Cells,
Volume 53, Issues 1-2, Pages 55-66, (12 May 1998).

So b Jol Al 6,558 6b )0 o ple Sl o ¢ Sgllgws [A]
FOY-VVY oo ['Si6 sy 5 S iie Juad xlaw
OYAY) (ol s o&iils ol L]

[9] Milton, O., in handbook of "materia science of thin
films" Pages 203-273,(1998)

[10] Ho Park, S, Sun Lee, K., Sivasankar Reddy, A., "Low
emissivity Ag/Si/glass thin films deposited by
sputtering”, Solid State Sciences, Volume 13, Issue 11,
Pages 1984-1988, (November 2011).

& 35 4z -F
sl Sr L)“l"ﬁ"\"s UZB) 4 NiCr 9 Si3N4 Ag ‘S)l‘ GL‘M\'.‘.Y
LV om0yl &Y laculs glas a4 cpl jo a8 ol onilis
an il JoS 0o )0 g (Sl Hloged Judow il 04 egil YO
Lo, Y Cales iolidl aS aps § adein LayY 16,8 jeols
5053 099l e ISl Gal33l 53 ol T sl YO g0
o3yl JenS oS laaind 090 o aSil 4y axsi b Jg o)
Sl Blod a4y gl Ve calbes 1wl oo pie jud (S0 90
o g |y b (Spo b jgee a8 (gole il Sl (pes

g g0 48,5 a5 15 digy Cwlies lgie 4 [ 5 1o of fen

&y

g sbaains UL g by "es (il el [V
DT s 3,55 SLLasil 0o V-Fe an Mens ool
(YAY)

b orelagh woy eanlas op (s coe sk Y]
5 Jsol" ez qsmbe com s w0 ()5 oy (Bl
She V& cone wlul  (Sil> G5 Gle s,
AN ao (sl Brae o g5 a0 lasle e
OYA) Gless b Claass 55 0 ol La]

(1WAY) pgaw 9 3D 0 plosd — 8.3 3am Jlw - (Al 200 10 339 0 )loud) Yl Foahs (s Jdgeo &3 paiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe


http://www.sciencedirect.com/science/article/pii/B9780080878720003103
http://www.sciencedirect.com/science/article/pii/S0257897297000340
http://www.sciencedirect.com/science/article/pii/S0950061808002596
http://www.sciencedirect.com/science/article/pii/S0927024898000075
http://www.sciencedirect.com/science/article/pii/S1293255811002810

