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pmWt u}vJty "CU= xOW VQ=Ro [25]'�2012� u=Q=mty w u}UL Q=wv= VywSB QO
'OwW|tv `iQ R}v xOvvmu=wQ jwi w |iQYt ?; u=R}t V}=Ri= j} Q] R= xOW xQ=W=
Ctw=kt 'u; p=@vO x@ w uD@ |vwQO s=HUv= Ov=wD|t Q}N= C=O}ytD |Q}oQ=m x@ xm =QJ

"OR=U pLt[t =Q xOW CNU pwYLt
xOw@ u=Um} h=}r= |=Q=O |=yKQ] w Oy=W KQ] |=Q@ u=t}U x@ ?; C@Uv
C@Uv ^iL =@ 'h=}r= |=Q=O |=yKQ] QO OwHwt u=t}U w ?; Q=Okt =t= &CU=
?U=vt u=R}t u}t-=D Qw_vt x@ O}ytD u}= "CU= xOW xDiQo Q_v QO QDW}@ C@=F
h=}r= |q=@ ?; ?PH =Q} R 'CU= xOW xO}W}Ov= |v=t}U |=yxv=OR} Q uw}U=QO}y
'OwW uD@ |vwQO ?; R= |WN@ uDiQ CUO R= ?Hwt Ov=wD|t pmr= p}v} w|rB
'2 pwOH QO "CU= |vD@ |xvwtv uOW wtQm w |oOW=OH RwQ@ 'u; |xH}Dv xm
QO 'OwW|t xOy=Wt xm xvwou=ty "CU= xOW x�=Q= xDiQ Q=m x@ |=y\qDN= KQ]
sm =QDOwN uD@ u=wvax@ SCC KQ] xm 'Ov=xOW xDiQo Q=mx@ \qDN= KQ] 3 ẁtHt
hQat ?}DQD x@ SCC:F8 w SCC:F5 |=yKQ] w �Oy=W KQ]� h=}r= uwO@
pmr= p}v} w|rB h=}r= R= |tHL OYQO 0 08 w 0 05 x@ KrUt sm =QDOwN |=yuD@

"OvDUy

=y?r=k C=YNWt "3"2
|}=y?r=k 'xOW |L=Q] |=y uD@ |Q=Wi Ctw=kt Q@ xvwtv pmW QF= |UQQ@ CyH x@

w |}xv=wDU= |=y?r=k R= xO=iDU= =@ w xi=[= sm =QDOwN |=yuD@ \qDN= KQ] x@
QO |Qw;pta RwQ 28 R= TB =yxvwtv "Ov=xOW xDN=U V}=tR; |=yxvwtv '|@amt
x@ G}=Dv x@ xHwD =@ w OvDiQo Q=Qk |Q=Wi Ctw=kt V}=tR; OQwt 'OQ=Ov=DU= \}=QW
|=v@t Q@ QwmPt |=yxvwtv |Q=Wi Ctw=kt u=}t OwHwt |OOa |x]@=Q 'xOt; CUO

"CU= xOt; CUO x@ CUmW sU}v=mt w `]kt |xUOvy

CUmW sU}v=mt |=v@t Q@ uD@ |xR=Ov= w pmW QF= "1"1
'CUmW sU}v=mt |=v@t Q@ =Q 14 �SEL� xR=Ov= QF= uwv=k Q=@ u}DUNv |=Q@ 13Cv=R=@
=@ w= "CU= xOQm |Ov@CQwY u=Uty |x}rw= |=ylQD w xUOvy =@ |}=yxvwtv |=Q@
x@ uD@ Ctw=kt |oDU@=w 'CUmW s=ovy QO xOW =yQ |SQv= u=R}t uO=O Q=Qk =v@t
\w@ Qt '|SQv= |xOwOLt x@ CUmW |xOwOLt R= Kr=Yt R=i Q}}eD x@ =Q xvwtv O=a@=

%CU= xOQm x�=Q= 1 |x]@=Q CQwYx@ =Q xR=Ov= QF= |x]@=Q w [23w22]'xDN=U
fc(D) = Bfcsq1 + D

D0

(1)

|xvwtv |Q=Wi Ctw=kt fcs 'CUmW QO xvwtv |Q=Wi Ctw=kt fc(D) 'u; QO xm
xvwtv Q]k D '�150� 150� 150 ?amt w 150� 300 |xv=wDU=� OQ=Ov=DU=
w |y=oW}=tR; |=yxvwtv G}=Dv R= xO=iDU= =@ xm 'OvDUy pwyHt ?}=Q[ D0 w B w

"Ov};|t CUO x@ |]NQ}e |vw}UQoQ R}r=v; |Q}oQ=mx@
xOW x�=Q= |WWm CUmW Cr=L QO |UQQ@ Qw_vtx@ CUNv 'xR=Ov= QF= |x]@=Q
CUmW Ovv=ty R}v |Q=Wi CUmW xmv}= x@ Q_v =@ |OOaDt u=QoVywSB =t= &Ow@
|UQQ@ |=Q@ Q}N= |xrO=at R= 'OyO|t MQ =ylQD Q=WDv= T=U= Q@ 15'pw= Cr=L
Ctw=kt 'Q[=LVywSB QO [24w12'11]"Ov=xOQ@ xQy@ R}v |QwLt |Q=WiCUmWCr=L
"CU= xOW p}rLD xR=Ov= QF= |x]@=Q |=v@t Q@ |}xv=wDU= w |@amt |=yxvwtv |Q=Wi

|y=oW}=tR; pL=Qt "2
C=YNWt %Q}_v 'uD@CN=UCyH x@hrDNt|y=oW}=tR; pL=Qt 'Q[=LVN@ QO
\}=QW '=y?r=k C=YNWt '=y\qDN= KQ] |R=UxO=t; |xwLv '|iQYt Kr=Yt
"Ov=xOW EL@ uwo =vwo |=yV}=tR; s=Hv= |=Q@ =yxvwtv uDN=U xO=t; |xw}W w s}tQD

|iQYt Kr=Yt C=YNWt "1"2
ASTM C150 OQ=Ov=DU= =@ j@=]t II A}D OvrDQB u=t}U R= 'Q[=L VywSB QO
Q]k =@ |}xv=NOwQ |a}@] uW ẁv R= |iQYt |xv=OCWQO "CU= xOW xO=iDU=
"CU= xOw@ 1 3 ?; ?PH OYQO w 2 67 |xS} w |r=oJ 'QDt|r}t 12 5 |xv}W}@
OYQO w 2 63 |xS} w |r=oJ =@ |}xv=NOwQ |a}@] |xU=t 'xOW xO=iDU= |xv=OR} Q
w 2 6 |xS} w |r=oJ =@ 'ly; nvU QOwB R= u}vJty "CU= 1 95 ?; ?PH
sHL V}=Ri= |=Q@ �Qr}i� xOvvmQ)B QYva u=wvax@ '480kg=m2 XwYNt K]U

"CU= xOW xO=iDU= =yxv=OnvU u=}t l =m]Y= Vy=m w Cqt
|vOwRi= QYva '1 1 XwYNt uRw =@ Cq}Umw@ Qm |rB |x}=B Q@ xOvvmu=wQ jwi
|iQYt ?; "Ovm|t ltm sm =QDOwN uD@ ?U=vt |v=wQ u}t-=D x@ xm CU} Qo}O
=@ pmr= p}v} w|rB h=}r= 'xOW xO=iDU= h=}r= "CU= |QyW ?; 'uD@ CN=U CyH
'xOW xO=iDU= h=}r= |m}v=mt w |m} R}i C=YNWt "CU= xOw@ QDt|r}t 6 pw]

"CU= xOW x�=Q= 1 pwOH QO
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"""|
Q=W

iC
tw=k

tQO
xvwt

v`]
kt|

xUO
vyQ

F=24 COt x@ w xDN} Q |@amt w |}xv=wDU= |=y?r=k QO CN=wvm} CQwYx@ w
R=@ RwQ 1 R= TB '|}xv=wDU= w |@amt |=y?r=k "OW xDW=O xov ?r=k QO Ca=U
=@ j@=]t '�xRwQ 28� Ctw=kt V}=tR; s=Hv= u=tR =D xOt; CUO x@ |=yxvwtv w
28 CWPo R= TB "OvOW |Qw;pta ?; |xJ[wL QO 'ASTM C192 OQ=Ov=DU=
j@=]t '|Q=WiCtw=ktV}=tR; |=Q@ uOW xO=t;CyH x@ w GQ=N ?; R= =yxvwtv 'RwQ
V}=tR; "OvOW nv}Bm |vQB w�v |=yx}q |xr}Uw x@ ASTM C1231 OQ=Ov=DU=
xDiQ}PB CQwY |vDw}vwr}m 200 |Q=Wi lH l} R= xO=iDU= =@ |Q=Wi Ctw=kt
CaQU =@ w |QwLt CQwYx@ 'ASTM C39 OQ=Ov=DU= =@ j@=]t =Q Q=@ xm 'CU=

"OQm|t p=ta= =yxvwtv Q@ x}v=F Q@ uDw}v 3000

G}=Dv |UQQ@ "3
'xR=D uD@ |=y|oS} w 'xOt; CUO x@ |y=oW}=tR; G}=Dv x@ O=vDU= =@ |vwvm VN@ QO
|UQQ@ =yu; Ctw=kt QO xvwtv `]kt |xUOvy QF= w uD@ |xRwQ 28 |Q=Wi Ctw=kt

"CU= xOW

xR=D uD@ |=y|oS}w "1"3
"CU= xOW x�=Q= 4 pwOH QO xR=D uD@ |=yV}=tR; G}=Dv

R= |tHL OYQO 0 08 w 0 05 uOW xi=[= 'xOt; CUO x@ G}=Dv T=U= Q@
uD@ |=Q@ =Q u=tR � AtqU= V}=tR; QO xOW C@F u=tR COt 'pmr= p}v} w|rB h=}r=
u}vJty "CU= xO=O V}=Ri= OYQO 65 w 27 14 |=yu=R}t x@ ?}DQD x@ 'sm =QDOwN
R= |tHL OYQO 0 08 w 0 05 uOwRi= 'Q]k � AtqU= V}=tR; G}=Dv x@ Q_v =@
|=yu=R}t x@ '?}DQD x@ =Q sm =QDOwN uD@ uOW |Q=H u=R}t 'pmr= p}v} w|rB h=}r=
|=Q@ |tm =QDOwN OQ=Ov=DU= |xOwOLt "CU= xO=O Vy=m OYQO 21 4 w 4 42
Q=Qk u; QO =y KQ] s=tD xm 'CU= xOw@ QDt|r}t 520 R= QDW}@ Q]k 'Q}N= V}=tR;

[27w26]"Ov=xDiQo
|tHL OYQO 0 08 w 0 05 uOW xi=[= 'V-Funnel V}=tR; G}=Dv j@=]t
u=R}t x@ 'sm =QDOwN uD@ |oOvvmQ)B C}Y=N Vy=m ?Hwt 'pmr= p}v} w|rB h=}r= R=
V}=tR; |=Q@ |tm =QDOwN OQ=Ov=DU= |xOwOLt "CU= xOW OYQO 12 58 w 5 7
xOW `k=w Q}N= |xOwOLt QO =y KQ] s=tD xm 'CU= x}v=F 27 =D 7 u}@ 'V-Funnel

[27w26]"OvOw@
|tHL OYQO 0 08 w 0 05 uOW xi=[= 'L-Box V}=tR; G}=Dv T=U= Q@
15 w 5 u=R}t x@ ?}DQD x@ =Q sm =QDOwN uD@ Qw@a C}Y=N 'pmr= p}v} w|rB h=}r= R=
V}=tR; G}=Dv '|tm =QDOwN OQ=Ov=DU= |xOwOLt x@ xHwD =@ "CU= xO=O Vy=m OYQO
QO 'SCC:F8 KQ] RH x@ =yKQ] s=tD xm 'OW=@ 0 75 R= QDW}@ O}=@ 'L-Box

'L-Box V}=tR; QO H1 w H2 |=yxir-wt [27w26]OvDW=O Q=Qk xOW QmP |xOwOLt
|x_iLt |@ka w |} wrH |xOwOLt QO xOW |Q=H uD@ `=iDQ= u=R}t Qou=}@ ?}DQD x@

"CU= V}=tR;
|}=Q=m Vy=m ?Hwt pmr= p}v} w|rB h=}r= |DUwO?; C}Y=N 'Q=_Dv= j@=]t
=Q xOvy=m Q}F-=D '|iQYt h=}r= OYQO V}=Ri= w CU= xOW sm =QDOwN uD@ |v=wQ w
[27w26]'sm =QDOwNuD@ ?=@ QO OwHwt|=yOQ=Ov=DU= x@ Q_v =@ =t= &CU= xDN=U QDxDUHQ@
|xOwOLt R= =Q h=}r= x@ KrUt |=yKQ] xm CU}v OL u; QO QwmPt |xOvy=m Q}F-=D
VywSB QO pmr= p}v} w|rB h=}r= x@ KrUt sm =QDOwN |=yuD@ =Pr "Ovm GQ=N OQ=Ov=DU=

"Ov=xO=O RwQ@ OwN R= =Q sRq |tm =QDOwN X=wN u=vJty 'Q[=L

"(kg=m3) xOW xO=iDU= |=y\qDN= KQ] "2 pwOH
SCC:F8 SCC:F5 SCC Kr=Yt

240 240 192 ?;
500 500 400 u=t}U
0 48 0 48 0 48 u=t}U  ?;
667 667 667 uW
850 850 850 xU=t

8 125 8 125 6 5 ly; nvUQOwB
1 04 0 65 � xOvvmu=wQjwi

PVA h=}r=
"xOW xO=iDU= |=y?r=k C=YNWt "3 pwOH
�QDt|r}t� O=a@= ?r=k s=v ?r=k pmW

200 %`=iDQ= 100 %Q]k Cy1 |}xv=wDU=300 %`=iDQ= 150 %Q]k Cy2

100� 100� 100 %`q[= Cu1 |@amt150� 150� 150 %`q[= Cu2

3 pwOH QO "Ov=xOW ?=NDv= 'Cw=iDt |xR=Ov= wO QO |@amt w |}xv=wDU= p=mW= x@
"CU= xOW x�=Q= xO=iDU= OQwt |=y?r=k C=YNWt

uD@ CN=U |xw}W "4"2
xOW xO=iDU= uD@ CN=U |=Q@ |y=oW}=tR; um \wrNt l} R= Q[=L VywSB QO
\wrNt QO x}v=F 10 COt x@ |ovU |=yxv=OR} Q w =yxv=OCWQO 'CUNv "CU=
\wrNt x@ ly; nvU QOwB w u=t}U ?}mQD 'TBU "OvOW \wrNt Qo}Om} =@ um
xO=O xt=O= OwN VNQJ x@ um \wrNt x}v=F 30 COt x@ w xOW xi=[= =yxv=OnvU
xi=[= \wrNt x@ xOW x}@aD ?; R= �65 'Q}N= u=tR COt uOW |] R= TB "CU=
R= TB "CN=U \wrNt sy =@ =Q =y?}mQD Qo}O |x}v=F 30 |=Q@ um \wrNt w OW
\wrNt x@ |r=L QO 'KQ] |xOvvmu=wQ jwi x=Qty x@ ?; |k@=t 'x}v=F 30 CWPo
jwi w ?; xm OwW CkO O}=@ "CU= xOw@ VNQJ p=L QO um \wrNt xm OW xi=[=
COt x@ um \wrNt VNQJ R= TB "Ovvm Pwiv \wrNt |=yCtUk s=tD x@ xOvvmu=wQ
"OvOW xOwRi= VNQJ p=L QO \wrNt x@ G} QODx@ pmr= p}v} w|rB h=}r= 'xk}kO 1
=D 'Ci=} xt=O= xk}kO 2 COt x@ h=}r= uOW xi=[= R= TB uOW \wrNt C=}rta

"OwW u}t-=D uD@ Q=DN=U QO pmr= p}v} w|rB h=}r= QDy@ xJ Qy Q=WDv=

=yV}=tR; s=Hv= |=Q@ =yxvwtv |R=UxO=t; w |Qw;pta "5"2
\@DQt |=yV}=tR; s=Hv= |=Q@ xrY=iq@ xR=D uD@ 'uD@ CN=U Ov}=Qi s=tD= R= TB
QO [27w26]'ACI� 237R w EFNARC |=yOQ=Ov=DU= =@ j@=]t "OW xO=t;
w V � funnel '�u=tR w Q]k� AtqU= |=yV}=tR; R= 'sm =QDOwN uD@ XwYN
|=yV}=tR; "CU= xOW xO=iDU= xR=D uD@ |=y|oS} w VHvU CyH x@ 'L� box

|=y\}Lt QO sm =QDOwN uD@ |v=wQ C}Y=N w uOW |Q=H CaQU Qou=}@ AtqU=
w sm =QDOwN uD@ |xD} RwmU} w w |oOvvmQ)B C}Y=N Qou=}@ V-funnel V}=tR; 'R=@

"CU= sm =QDOwN uD@ Qw@a C}Y=N Qou=}@ L-box V}=tR;
VRQr uwO@ xOt; CUO x@ uD@ 'xR=D uD@ Q@ xOW QmP |=yV}=tR; s=Hv= R= TB
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4/
2|

xQ=t
W'

37
�2

|xQ
wO'

�14
00

R}}=B
�h

}QW
u=Qt

a|
UOv

yt "xR=D uD@ |=yV}=tR; G}=Dv "4 pwOH
L� box �x}v=F� v � funnel �QDt|r}t� Q]k AtqU= �x}v=F� u=tR AtqU= KQ] s=v
(H2=H1)

0 8 8 42 677 5 1 4 SCC

0 76 8 9 647 5 1 78 SCC:F5
0 68 9 48 532 5 2 31 SCC:F8

|}xv=wDU= |=yxvwtv |Q=WiCtw=kt QO pmr= p}v}w|rB h=}r= Qw[L Q}F-=D "1 pmW
"|@amt w

OYQO ?UL Q@ |@amt w |}xv=wDU= |=yxvwtv |Q=Wi Ctw=kt `@=D "6 pwOH
"PVA h=}r= |tHL

`@=D Q=Owtv
fcy1 = �62 143x+ 24=993 Linear (Cy1)

fcy2 = �28 571x+ 21 571 Linear (Cy2)

fcu1 = �41 429x+ 35 529 Linear (Cu1)

fcu2 = 32 347x+ 33 368 Linear (Cu2)

|}xv=wDU= |=yxvwtvCtw=ktVy=m?}W '6 pwOH QO OwHwt CqO=at x@ Q_v =@
|=yxvwtv Ctw=kt Vy=m ?}W R= �49 9 u=R}t x@ '(Cy1) QDt|r}t 100 Q]k =@
|=yxvwtv Ctw=kt Vy=m ?}W w xOw@ QDOvD (Cu1) QDt|r}t 100 O=a@= =@ |@amt
Ctw=ktVy=m?}W R= �11 67 u=R}t x@ '(Cy2) QDt|r}t 150 Q]k =@ |}xv=wDU=
|}xv=wDU=|=yxvwtv "CU= xOw@ QDOv)m '(Cu2) QDt|r}t 150 O=a@= =@|@amt|=yxvwtv
Qw[L QO =QCtw=ktVy=m u} QDW}@ '?}W u} QDOvD uDW=O =@ 'QDt|r}t 100 Q]k =@

"Ov=xO=O u=Wv OwN R= pmr= p}v} w|rB h=}r=
QO '|}xv=wDU= w |@amt |=yxvwtv |Q=Wi Ctw=kt u=}t \=@DQ= '2 pmW QO
xm 'OwW|t xOy=Wt 2 pwOH hrDNt |=y KQ] |=Q@ w |]N |=yQ=Owtv ?r=k
xDUO l} QO KQ] Qy x@ \w@ Qt |=yxvwtv |x}rm |Q=Wi |=yCtw=kt u; j@=]t
xOy=Wt (SCC:F8; SCC:F5; SCC) xO=O xDUO 3 '?}DQD u}O@ w Ov=xDiQo Q=Qk
'xDUO Qy |=yxvwtv |Q=Wi Ctw=kt u=}t |OOa |x]@=Q pwYL CyH x@ "OwW|t
=Q =yxO=O |@} QkD V}=Qo =D CU= xOW xO=O Qw@a QwmPt |=yxO=O u=}t R= |]N pOt
u=wD|t 'QwmPt O}ytD \UwD xOW G=QNDU= CqO=at R= xO=iDU= =@ "Ovm |Ov@CQwY
u=ty x@ \w@ Qt |@amt |=yxvwtv x@ =Q KQ] Qy |}xv=wDU= |=yxvwtv |Q=Wi Ctw=kt
l} Qy Q=vm QO '(R2) KqY= ?}=Q[ w xOW G=QNDU= CqO=at "OQm p}O@D KQ]

"�p=mU=B=ot� xRwQ 28 |Q=Wi Ctw=kt V}=tR; G}=Dv "5 pwOH
\UwDt Ctw=kt 3 V}=tR; 2 V}=tR; 1 V}=tR; xvwtv s=v

24 8 25 1 23 3 26 1 SCC� Cy1
21 4 20 8 19 9 23 6 SCC� Cy2
22 4 21 22 4 23 9 SCC:F5� Cy1
20 6 19 1 18 9 23 8 SCC:F5� Cy2
19 7 19 4 18 7 21 1 SCC:F8� Cy1
19 17 18 1 22 1 SCC:F8� Cy2

35 1 37 8 36 3 31 4 SCC� Cu1
33 2 34 2 34 5 30 9 SCC� Cu2
34 6 34 3 34 7 35 SCC:F5� Cu1
32 2 31 6 34 6 30 6 SCC:F5� Cu2
31 5 32 1 32 5 30 SCC:F8� Cu1
30 5 29 7 28 7 33 1 SCC:F8� Cu2

|Q=Wi Ctw=kt "2"3
xvwtv 36 ẁtHt QO xm 'CU= xOW x}yD ?r=k |xR=Ov= Qy |=Q@ xvwtv xU O=OaD
|Q=Wi Ctw=kt V}=tR; G}=Dv w =yxvwtv s=v '5 pwOH QO "OvOW V}=tR; w xO=t;
w �2 pwOH� KQ] s=v T=U= Q@ =yxvwtv |Q=Pos=v "CU= xOW x�=Q= =yv; |xRwQ 28
h=}r= uOW xi=[= 'OwW|t xOy=Wt xm xvwou=ty "CU= xOw@ �3 pwOH� xvwtv pmW
xOW |}xv=wDU= w |@amt |=yxvwtv QO |Q=Wi Ctw=kt Vy=m ?@U pmr= p}v} w|rB
Q=DN=U QO pmr= p}v} w|rB h=}r= |x@v=H wO OQmrta ?@U x@ QwmPt Q}F-=D "CU=
|v=t}U Cqt w pmr= p}v} w|rB h=}r= u=}t smLDUt Ovw}B xm =vat u}O@ &CU= uD@
prN O=H}= ?@U 'xvwtv |Q}PBpmW Ow@y@ w =ylQDR} Q Q=WDv= pQDvm u}a QO Ov=wD|t
|Q=Wi Ctw=kt Vy=m x@ QHvt xm 'OwW uD@ T} QD=t QO |Q=DN=UuwQO |}=yGQi w

"OwW|t u;

=yxvwtv pmW QF= "3"3
s=tD QO |@amt |=yxvwtv |Q=Wi Ctw=kt '5 pwOH QO xOW x�=Q= G}=Dv T=U= Q@
Qw_vtx@ "CU= xOw@ Q=_Dv= p@=k xm 'CU= xOw@ QDW}@ |}xv=wDU= |=yxvwtv R= 'O=a@=
Ctw=kt QO pmr= p}v} w|rB h=}r= Q}F-=D u=R}t |UQQ@ |=Q@ |OOa |}x]@=Q u}}aD
|}xv=wDU= |=yxvwtv \UwDt |Q=Wi Ctw=kt |]N C=Q}}eD Q=Owtv '=yxvwtv |Q=Wi

"OwW|t xOy=Wt 1 pmW QO '|iQYt h=}r= OYQO ?UL Q@ '|@amt w
QO "CU= xOW x�=Q= 1 pmW |=yQ=Owtv x@ \w@ Qt |]N `@=wD '6 pwOH QO
fCu1 w |}xv=wDU= |=yxvwtv |Q=Wi Ctw=kt hQat fCy2 w fCy1 '`@=wD V}=tv
|tHL OYQO 'x Q}eDt w CU= |@amt |=yxvwtv |Q=Wi Ctw=kt hQat fCu2 w

"OyO|t u=Wv =Q PVA h=}r=
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"""|
Q=W

iC
tw=k

tQO
xvwt

v`]
kt|

xUO
vyQ

F="|@amt w |}xv=wDU= |=yxvwtv |=Q@ Cv=R=@ pOt ?}=Q[ "7 pwOH
R2 D0 B KQ] s=v
0 99 63 47 1 84 SCC� Cy
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