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Abstract

The purpose of this study was to evaluate the thermal properties of ceramics coated nylon
fabrics by determining far infra-red emissive properties, heat storage/release and thermal
insulation. Far IR emissivity and emissive power were measured for 7—14,m at 50C.

Three types of ceramics such as cordierite with @-alumina, ¢-alumina with titanium oxide
and ¢g-~alumina were chosen as specimens. Cordierite with g-alumina was chosen to treat on
the fabrics due to the good emissive properties on the fabrics. Add-ons and contents of
ceramics were analyzed for cerarmics and/or polyurethane coated fabrics. For the physical
properties, thickness and air permeability were measured.

" Results showed a difference in the emissive property between ceramics themselves and
ceramics coated fabrics. In the ambient temperature, there was no diffenence in emissivity
among the different ceramics contents. Thermography showed that when the fabric was
heated with the light, surface mean temperatures of fabrics were increased as the contents
of ceramics increased, and the heat storage property was confirmed. In case of same
thickness and air permeability, the thermal insulation value increased as the contents of
ceramics increased because of increasing heat storage and Far IR reflectivity. So there were
absorption and heat storage of ceramics for Far IR from human and reflection to human

between ceramics coated fabrics and human.

Key words: ceramics, far IR emission, thermal property; Al gba]4~, &) A s}, B £4

—515—



88

I. M =3

fH e Faloll F5He] dAEE - AAlo
o}, QAL uke AL B e AR A}
3AEEE A HH o]3e] AR AMH=Z Fao
7} - Az, AA Tl o] §Eo] gz HZelE AR
AFE v el ofel Fool SEF T gk

e} AEE Hel gk UAQA EAEF=
AFEe Aol e datdez 4FH Asv o
Hrp71FE Bol A glAl e Ao, 49|
A SEAEE FolA RIENE FAo & A
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A5 FAQ 5o AR F4EAHE Mg
3 A FAck dct, Wiene] #H9x(Wien’s Dis-
placement Law)*¥o] olsld Ad)2x Teo 252 2
© FAl= Ax=2897/TE FolA = wAde] F-2 vhAlH
g 37Ce ¥F HHeg A= Akl 73§ 2897/
(37+273) 24 <k 9.35 pme] whAL sAE A =
of stdollal Qlalle Az whabes F45HS
ZA "rvh e Aepya guE oAzt 443 &
G- AlEhe A A shaed o) 7~14 ume] F5 -
ubabgo] wllf- 27| wl-fofl alAlold WAEE WAL
Ag Tt Ao 24 RLENA) - o537
%+ uhE 4 P, = Aaelas gy divle) &
RLaAE FAo ek fald 504 o &
Slwt F2ol Aletes, o), ZrC, Zr0, Tio,
Fo] BeAE dold VAR Aol 2R AR Al
A2t gt 5ol 97 Re#e] A glon], 449
A gbARA ol 23 Mo M e S & S B
Joza QAo AL A AL PAlsle] B
Aell A 71l Zoz Aot B o ok
AH A whAL o FaA T EuAbie v aw,

BEFER T

= Ags P 4T AEeld ol F AEE
£ 25 9o fo 24 YA F5, EHE &
HA o2 E YA e g Wyl wAlfe 24 2
B &5} Agdhe EaE el g0,

X AFo A Aelys Ao i) ol &
el 7]alsh= ZAQlA e 7 o] 23] A5 v}~
et el B o] 2AlE go) AHEEE ¥4 Mt
WEAFA AE HEe] Azubie]l winz bl
RS AdE Aepyss] FRe} 3eRE-S WA
A Ada 4AF A Axts A gl 3
4, HAYA AL, vHAE Y AH B4 RS &
Ao FozH wof AgHQl Les 24 A&
d&s Bxx) 313ch

I A4y
1. 227, AR W Al

Aglels Real2s MgeAlLSisOr(=2Mg0 - 2Al1;
0s - 55i05) 7} F4JF-ol L 4288 o-FFn 7} Seigl
= Al a(F) 99 a-FFed AR TiO.
(rutile) 7} A7k=lof Qe A2 ((F) %), 22
a-Aluminazt F4F) A= ((F) 349 <A
#) e A& AHREach 3 Adgay QREAL
X-4 #A 24 (X-ray : Cu2 Thermolabo IIF A}
£3led ZAE Aonio ; AINT2000 Wide Angle
Goniometer) 0.8 A s At odzlzrle
A€} #e]A (Zetasizer 4(4700), Malvern Instru
ments, U.S.A)E ZAste] Zzizte 2 vJehig) ox]
ZA7= Table 13} el Alspe] A4S X2)5l7] 913 =
T2 100 WLE AI((F) 223 A9
v 3. E4)-Z Table 29} #c},

A= Fo A A (ngy 30%, AAdsiet
(F) %, &AL MEK, 5, DMFE AH3t3c),
L8] Al @A (] o] A, Sol2A, AdHHF)),
73 EA (A seH(F)), 42| (Deggusa) 58 443k
k.

2. [E 11-13)

vl zE4E& MEK/EF4 50/50(w/w)ol 3
3% (owr), 738kAl 3% (owr) & gl &3 - 2Astge.
o ol 22] FE& 70%(w/w) 2 e, & 2%
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Table 1. Composition of Ceramics

Particle Composition
Sample Size -
(micron) Fe Si Mg Na Ti Zr Ca Al K
A 3.72 107! 10 10 1072 1072 107* 1072 10*1 107!
B 0.59 107¢ 10° 1072 102 10° 1072 1072 10** 10~*
C 0.63 1072 1072 10 107* 107® - 10~° 10™! 107*

A I Mg:ALSi:0(=2Mg0-2A1,0;5-58i0;), @-Alumina

B ; a-Alumina, TiQ.(rutile) C . a-Alumina

Table 2. Characteristics of Fabrics

Fiber Yarn Yarn Weave Fabric Count Thickness Weight
Type Type Size Type (WxF/5x5cm) (mm) (g/m?
nylon i ) i

100% filament 70d/12f plain 345167 0.17 84

g DMFo] 2] 3%(owr), AQLAA 5% (SD-7
2%, SD-8 2%, SD-11 1% owr), AjgfeA X232 5
& Wol Tl X9 FEE 60%(w/w) = 33
o Aepra 32 kS 0, 5 10, 20, 30%
(owb) 2 HFA 7,

Ag g vjolzx #8(Werner Mathis AG, type
SV)z H33len dvjade 29 F 28 9 94
2] #AA A 165C, 3027+ A9 sigln, §F 4H
< 2y FA 25C izl 583k ARAAA 52E 5
oAZL 3 60Ce aE FEelA 1083 44Ele
165C o4 107 Al akzdch

3. HEeIM HAISY

1) 332 YALE (Emissivity)"'¥

FT-IR(FTS40, Bio-Rad Digilab Co., Ltd., U.S.
A)& AHEsle] By 4~22 pme] WA A FA
of, Agelxe AHA vhAgL o wAbge] -
Ha Alg olele] 4 EA 24T Wil YA
9] 3L A 5oz ARe] EERE 50CE 53
gt} wlmalgich 7|Ee) H& &l MC.T.(Hg, Ce,
Te) 3 AH3tglen] Buexd Xue) 2L 50CE
FrAEHsich

2) 2IF{e|M HIAIZLE (Emissive Power)

FT-IRE AH3t wkalgg &34, 7]7]q] <3
A5H o2 S5 WA s o] AR A=
F ZAE 7| E AAEl 228 syl BabE

o] 18l &9 WAFEL vHE 22 Planck3 4
o &) 7t bl vhaled Al4bsige,
—5
B G AT =T
E,A . emissive power of black body at A
(W /m?: ym)
A . wavelength ()
T . absolute temperature (*K)
Ci: 3.7402x10%W pm*/m?)
Cs 1 1.43X10*(zmK)

Al &9] A sEE He YA §44] FT-IRe 9
oAl 2 shgel oyl WAFES Bale) whAltsoel
Fi ez AL 4 3ok = YA AF4 g 9
ool g PAFEE FH0| HAR che] FAel
#-g3te] ALl

Eiyad) =-—.A,1[~E*—*”ZL~QL+ zEA,]

E(i,-1,) > emissive power between A and A
(W/m? em)
E;, . emissive power at A
E;, © emissive power at A
E,, . emissive power at A,
A | interval between A, and Au,
A wavelength(zm)
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1) Thermal Video
2} Sampie
3) Heat Source

« Dimension in cm

Fig. 1. Schematic Diagram of Thermal Storage/
Release Testing Apparatus.

4. S 5Y

1) & -4y

AP 5464 Fig. 17 & AAE 4
F AESol Aely s nvo] X A8e] fFwe] HAd
g e’ AAN A5 $9Ln o wdwgs
Thermal Video System TVS-8100 (Nippon
Avionics Co., Ltd., Japan) 2 2 £33}l ev, o|& 5
F-5ot of 10&2mlt A1 59 ¥&% 9 Jdwgs 34
slrh,

2) 2.22{(Thermal Insulation Value)

gewo| 93l Thermolabo 1T QA =R=3
(KES-F7, Kato Tech Co., Ltd., Japan) & A8}«
%71% 0mms} 9mmE Fx Ay o] chga 3
o] Al4kakH e,
W

TIV.(%) = W‘V_V %100

1
Wi - heat loss from the uncovered surface (watt)

W : heat loss from covered surface(watt)

5 MEEH

1) S 2 Mepela S
uje] A} ZEEH AJ2E 105C4 A7 28

TERIREE

ol 1475t A=Azl 5 FAF FA%e] &3
7ol A4bdlgd ow 33 Whu-FAdte] Wik

Add—on(%) :ﬂ’iv;l—w"x 100

W, : weight of coated fabric(g)
W, : weight of untreated fabric(g)

2) MatyA &R

10 cmx10cm Z7]8 Azhi)a IYAEE 10ml
2] AFAE(crucible) ol F&F o 600C, 800C,
1000°C e} A7\ 2ol A 77k 8421 Hejdte] A&
o W A& Foedgd T FEAES A%
A7) 3 Ages 4Ent $EE o] a1 FAE &4
3sdch, = F 800°Csk 1000Te 4 FA= 571 gl
omg RI0CAM 35 wiEAudle] ZA3lgler
a2 BE g A4

6. SMAE

1) FAME MAHO|H dE

Alge] 93 wwHez¥E o= oz Az
(secondary electron) 8 wWA718¥8 A=} (back-
scattering electron) & 248 A x}d¥w|7 (SEM) &
2 Bty om ug-& 200909} 1,00000 2 313k

2) &

A z¢ 57+ Dial Thickness Gauge(Qzaki
MFG. Co., Ltd,, Japan) & A-8-8lo] ZA38lze 5
3 9k &4 ¥ YFsisch

3) ITIFE

2713 =% KES-F8-AP1(Kato Tech Co.,
Ltd., Japan)-& o] 839 Dsjwdae] 8o 44
259 F7)7 A4 W A g AAAE Y g
Hoz ZA%4ch

m Zz W o
1. AN WALS A '

1) Mateasl Z2| R ete] HEAM YWALEH

AR BAA AL Atas o2 A A
st S AH YA YA (emissivity) = F.45}
Ak A AH-GEE AgelA, 53] FEo e 7
w1 9] ol 4] &} whA}7) % (emissive power) 7} Z o] &
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Table 3. Emissivity and Emissive Power of Black Body, Ceramics and Polyurethane at Temperature 37°C

Sample Black Body Ceramics A Ceramics A Ceramics A Polyurethane
Wavelength(zm) E.* EP.** E. E.P. E EP. E. EP. E. EP.
4~22 1.00 415.86 0.89  370.12 0.92  382.59 0.94  390.91 0.76  316.05
7.0 1.00 29.42 0.86 25.30 0.84 24.11 0.96 28.24 0.79 23.24
7.5 1.00 32.34 0.90 29.20 0.91 29.52 0.97 31.47 0.79 26.63
8.0 1.00 34.62 0.93 32.20 0.94 32.54 0.97 33.58 0.79 27.35
8.5 1.00 36.01 0.92 33.13 0.95 34.49 0.97 34.93 0.80 28.81
9.0 1.00 36.70 0.92 33.76 0.95 34.87 0.96 35.23 0.81 29.73
9.5 1.00 36.81 0.90 33.13 0.95 34.97 0.97 35.71° 0.82 30.18
10.0 1.00 36.34 0.91 33.16 0.94 34.25 0.96 34.98 0.82 - 29.88
10.5 1.00 35.70 0.92 32.84 0.94 33.56 0.96 34.27 0.82 29.27
11.0 1.00 34.68 0.89 30.87 0.94 32.60 0.94 32.60 0.83 28.78
11.5 1.00 33.46 0.86 28.78 0.91 30.45 0.88 29.4 0.83 1.1
12.0 1.00 2.11 0.86 27.61 0.90 30.45 0.88 29 .44 0.83 27.77
12.5 1.00 30.67 0.89 27.30 0.89 27.30 0.84 27.29 0.83 26.65
13.0 1.00 29.19 0.50 26.27 0.88 25.69  0.84 24.52 0.84 24.52
13.5 1.00 27.70 0.89 24.65 0.88 24.38 0.84 23.27 0.84 23.27
14.0 1.00 26.23 0.90 23.61 0.88 23.08 0.85 22.30 0.85 22.30
714 232.18 208.68 213.71 214.16 190.04

*E. ! Emissivity

[ wweemen Black Body
‘__‘36-8 ] —Caramics A
E__EL : Ceramics B
" | —— Ceramics C
£ ww PU
=
o
x
[=]
-
ay
z
@
bl
IE 0 L . n

B 10 12 14 16 18 20 22
Wave length{,m)

S
=

Fig. 2. Emissive Power of Black Body, Ceramics and
Polyurethane.

4 oA t& Fesic)h Fig. 2% 4)e) &%)
3TCE 71T 08 FAs 7 Al A o Za)eaule
WA EE FT-IRE AMsled 2938 Ao o}
Table 32 Planck 343} FH®e] A8 F4of ¢
o] FT-IRZEE WAZEE Al4bsle 0.5 pm 77
2.2 ehd Zolo), <lie] &% 37CY o] Wiens]
Aol o1 A W44 F4 - e e 9.35 ym
olof ol ZA|9] WAFES PlanckEAlo] whal A4k

**E.P. | Emissivive Power(W/m?: zm)

3 36.8W/m? ymo]c), Fig. 29} Table 30]4] 9.35
e FALE AHuy Helya Col W) 2}
A FAe Agtn, 3 chge] Agtaa B, Agna
A, F9S-vke] £42 el glek, 223 Table 3
ol 213hd Asla} v} 9.35 gme] Fujedede) 714
pmol A Ak C7h ozt ¥ WAE S} WA S-S
HER L glovt & Aol vA] gkskom 314 9.35 um
F2olMe AR Aot age] whabgo] 25 0.9 o
Ao 2A WY F& Ae-S ey, _
Felt-olk] 4494 wWAg(Fig. 2, Table 3)&
Ao o 714 mollA] YA QA a5} Walzbe
Fol Mateagel vid WA vehin e} oRe
Fefp-Erle] Algtead EPeigie @ EaSato)
Aleke]=g 247 sl Ak e G904 LS
T REE 42 ¥ 4 vk AS AN, Sepa
o Aol At ad Eieted 27 A Eolu g}
et TRY 45 Ahol 2EA gy
drolAde A art Folrba e AE} Mepy s
b E0lZt AFE) Aol dElr} gdn AE 4
e afo] Felaw 442 aREYY] WEos 44
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Fig. 3. Emissivity of Ceramics Coated Nylon Fabrics
Treated with Three Different Ceramics.

ahsd ok
Fig. 32 A7k Azpage] 20% &£ 4oz
Vel & AES 1Y A2 F o PAhgE 4% A
o2 Aehals A A Asel Hesus
wl9] WALl tolz} glgick, webAl MR Alele
29 Ql#RAr|9 2} A EEel] 2% Azpase g
e FA4T An, Aebea Ax QA2 7} 37201 0]
2292 (Table 1) B2 Azl 2o wlsf vl g
A7} e, olsjzrel & gle] Algwa Az A
AlBE 41.6g/m? JAZ7]7L 0.597 e 23} 0.637}
olzge g, ulmA He 9] Agin)~ Bo} C2
A2l A2+ 46g/m%t 45.2g/m?e] Aebart B
g Aoz ZAHY webd Ats A AL
ofe] Mt art Ratsglot Ase] AHUE o
FF g} A NSl E olB g A A
Bst Col 7% A7t oh% 2h7] wiEol Fo)gemk 4
Aol Ay ad ¥a FEudE 4= A4 YA
o] A Z 7] (coagulation) 2 & gldle] <.3]z] Y=}
C Eo] Algtuls ARch Azews A8 FwAe] 7t
&g Az Aol B, webd xrt 4 A
o]l B & AL ohin slAe] 277} A A
Aesteiokat Aoy PAELE FIF 5 YE A
ole}, Aetala C= A2 A g ARl 49 A=
alxe] oko] olom e Aaw]A Birtl o ukAlg
£ 39l Aoz Pz=
2) MatalA B EAixfol AX2|M QIS
2 gl ARG W] AHYA dAlF L] F
o

REAEE R

Table 4.  Add-on and Ceramics Contents of Poly-
'urethane and Ceramics Coated Nylon Fabrics

Add-on Wt of Ceramics Ratio of Ceramics to

Fabric (%) (g/m?) PU & Ceramics(%)
PU 45.2 - -
N5 51.3 12.8 15.2
N10 52.7 24 .4 25.8
N20 58.0 41.6 34.9
N30 67.0 62.8 43.6

A o Aetels FEFE SAsRen ke
IRA F Aebze] w&& AT A (Table 4)
PUSlH N30©.2 245 27As] $7hee] F7k13
3, A#Ea YT Noold N30z 245 F71
ek = 2 A8e FHE FAY AAHe]AHo2
ﬁlié-jﬂﬂi‘é (backscattering) AAS WATIe] HoJd}
Qg dolx e Aas AvE & YLl (Fig. 4)
N5ojlA] N302.& 42 ApAlela] 533387 Mol
= A#H 2o ofe] ol e o 4 9lct, Fig. 5+
FT-IRG o]&3to] whrlg§ 243 Axpad Az
&% 41.6g(N20) & 73 A&7} 71 & alg
2 epia gly 2 vhge] e feirie g IHY A
298] habgo] A Wbt Aleiels 25 5}
of wg ofml ATFE B 4 gigich o 4] 4
A AR 3 e ABEEH Vet YA
ulAleke] Aok (absolute quantity) ol ¥]agl= 2o
24, G R 4 P 2o EE Aso] Fau
A s Fmb, Azs FHAM, LdEH,
A SAHNAY AR FAVF] Uk wahy
Fig. boll Yeld 7+ Alg5e] w82 oleg) 8%
o] <d#fe] Egtsie] vl Zselr), = AsHew
AR Apololl wle] Mcolz o] wlge] o A e}
v eae] H9r) Ao s Al TiEre o
ol wE ubabge] AelF #Heldlr|ole FE319
vH, elglzlo] Molxsl A8 AL 50T e 2x
ol A ALEE e ng FYRo 2N e
= AP oFdkg miE] biEeld, =8 At g
FrFe| HEel R Aol7} o9}rke] VieliA] gh 7
2 vlmE e 2xola Al Az e
WAAEE g B ohle} Aty ag Aol b
) S-elwte] 2hn 9l Aelolng Aelyany

he

A o e
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Beas

SHum *
(c) ceramics add-on 41.6 g/m?*(N20)
Fig. 4. The SEM Photomicrographs of Surface of Ceramics Coated Nylon Fabrics.

Boas 26KV + 2BRY

Emissivity

—Untreated PU
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4 6 8 10 12 14 16 18 20 22
wavelength{jm)

Fig. 5. Emissivity of Untreated and Ceramics and/or
Polyurethane Coated Nylon Fabrics {(4~22 um).

e = A g Fe| Sl Rke] F43l7 & Bhed Alel)
298] whalge] sl AdEl= At Elgir] ool
Stefan-Boltzmann2] W& el 2]3sle] =94 uhi)}&-
2 EAle] HdlEEe] 4AFo) wiARch aleba et
a2 Fhpel whE A=A whaAlEe) Aelr} gleAE
#37] oA ¥ L=olA AUk waAeS
3 AA)7)L aele] gvalE. A A Ffekl] FE

93

B

puEy 28KY

. Seng. Opli  Zany

(d) ceramics add-on 62.8 g/m*(N30)

alo)l & Fv F4A8A & 4 g Holch
2, = .4ty

Fig. 6& Fig. 19 B2 o/ &30l Azazkdz A
29 EUREE 24% Aoldh Azde 58¢ 73
Az Aol TULER 238 A% Lo} FolHe
2 ok e EujElalA WAHLL el glof v
3o] o] A% W25 T 988 bl Yok

Fig. 72 7 A A28l dg Ede BEes
F ulmg Aoleh £ AYE As) AL B A
geeRel Aebaa 2EH o] AIEY Fohu
oz dilen WHA BE do] A5E Fo 9
$2 e Fgel A Alakeas) 42904 Sl
9] AR LR L=} el gho] Wobal = 7o) DU
43} A8 QANAE Fsol A AL D )
AL ez udA B A9 2L 2954 9
Fov FAFAE Fo Gl YL Aoz AzHch,
£ Agol A53 A FRARS A 2T o
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FEHE ey b

L T ey L il Dl R =

Fig. 6. Changes of Surface Tamperature of Ceramics
Coated Nylon Fabric Measured by Thermo-
graphy.

Temperature{C}

25 - 1 L 1 ] 1
0 50 100 150 200 250

Time(sec)

Fig. 7. Changes of Surface Mean Temperature of
Ceramics Coated Nylon Fabrics.

28 FAE AAsA slda, = 27 o9 Aze
71%0) BalAl Aefolme FoG 7 ERESo] v
A vebeh(Table 5), A|7ko] 2ol whe} 2x7)
A8 Zhsha glent Nbel 57 7b3 W, N3O
o LE7} b Fomld £x9] zhhv)go] HoiA A
shal s Nolape] ) Y4% FHe) BF LEr) ¥
vebyiel, ©]Z12 Table 4ol vjebd ulel 2he] N5of
A N30SZ 745 Agule] Alehalscko] wolaA)
Y %o 2UELS B Aolgw £ 4 gl

3. 224

7% % 0mme} 9Imme F3 7} A|55¢ BEg

BEKES R

Table 5. Thickness, Air Permeability and Thermal
Insulation Values of Ceramics Coated Fabrics

Thickness Air TLV.(%)
Fabric Permeability

(mm) (Kpa's/m¥ 0 mm 9mm

Untreated (.17 1.19 25.1 51.7
PU 0.25 2.97 27.1 53.2
N5 0.30 2.90 26.0 53.8
N10 0.28 2.95 27.7 54.2
N20 0.29 2.92 29.0 54.6
N30 0.28 2.92 30.6 54.8

£ Thermolabo II & AH235}le] &3 7z Table
50l glek. B 2gof gloiA VUdBL Z7)%o] Qmmo]
Avt 9mme] A4 =5 Fe)f-aE 2 Aaa 2
Bl o8 we-go] Frsgled 371% 0mmal A%
ol ZEE A&F Alolol glelA Aztu)s Hrlafe]
ST B8] FrlEle ARe Rgen] 2 X
o7} Erd et F71Fe] 9mmy] Aol Ak
2 F7Vpe] Folel o7 Rge Ao|rt ankx 2|
B e velyde)l wede) Jge vl 4 e
89)E 7HdlE A4 wAES, S99, o
AR, QA% FW, FIRHEBPZo] L F 4
ek @b B X85S BF uAE] A&e) ¥
adle] el fAwte} Aeba)s ARG EC] Be4
of & A%E A 4 U&= FA Frlel TR
o] 42 ]ldle] Rggo] FIEIgich vt At
2 AR A8 5o 2ol glojAE = Aty
& ko] Folgbellntel B2 Ao Fobee A o}
ehi et ol 8 Axe FAY Fobsh o) FaEe
izt Aol Be 9GS 3z FAV F0) 5
E Tl Mq Afols F71%F 0mmolA AzgA
TirEe] ool whE ARe] F9 B4o] L vy
oh A $0%0 3w AR A Lo Ml at
< Fofdutez S I X, 4494 g2
ZHHAHUAHATR) -IRY 0.2 243 7 wgahe of
o] s AlgFwolxg UAHAA T )7} Foi
£ o] AL A2 B} ZAGSE PA A
skALE-(reflectivity) o] E7bshs Zle =z a4 siglc)
&, 2e4dg T 224 49994 4AE
o] YL =A 45 9l&& Al Bl B Aye] 7
71% 9mme] 7§ A 8ok W24 A7) 7|9k PolA
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QA9 abgel WA FFE wIAN BeAol o
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V. d 1=

oz Aok EHoz Falel sld, A=z Fol A
S5 Aeblas H2ole AfaAel S8 v
A AFoz AEssa 9ot 1 Beazel velA
t Aebdoz 429 Asu) %r2E Sl MAH
A B Adelek = 2279 HE TSl &
Akl 2] weaEe Hal wnsln =t
Aol G 4 Q= A |7l gl EAA
2R39AY, Aslol 4ol JEoz Agse =
A4 EHAYE 7SolE oj 9ol o veE
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