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wO Q=DiQ pOt R= xO=iDU= =@ '=ypOt |x}rm u=UWm OL QF-wt |DNU w Ctw=kt
"CU= xOW x�=Q= 2 w 1 |=ypwOH QO ?}DQD x@ G}=Dv w x@U=Lt p;xO}= |]N

=ypOt Ctw=kt OQw;Q@ |@ QHDxt}v |x]@=Q u}}aD "2"5
Ctw=kt V}=Ri= OYQO u}@ |@ QHD xt}v |}x]@=Q u=wD|t '1 pwOH G}=Dv x@ xHwD =@
|=yxOvvm CNU O=OaD w xOvvm CNU uwO@ pOt x@ C@Uv xOvvm CNU =@ |=ypOt
u}ov=}t 'T=U= u}= Q@ "OQm u}}aD |WQ@ pv=B x@ xOW xi=[= (nv) s�=k w (nh) |ki=

"|UQQ@ OQwt |=ypOt u=UWm OL Ctw=kt "1 pwOH
4v 3v 2v 1v 0v Vy(ton)

165 0 161 5 158 2 151 6 145 4 0h

170 0 166 4 162 4 157 0 150 9 1h

176 4 173 2 169 4 164 1 158 3 2h

179 8 176 4 172 9 167 5 161 3 3h

186 9 183 5 179 9 174 6 168 6 4h

|DNU w Ctw=kt V}=Ri= Q}F-=D '10 pmW QO "O@=} Vy=m (�t)xR=U |}=yv OL |WQ@
s�=k \ki Cr=L wO QO =yxOvvm CNU uOwRi= QF= QO xR=U |}=yv u=mt Q}}eD Vy=m w
pv=B u=mtQ}}eD � wQ}v |vLvt Q}}eD OvwQ u; j@=]t xm CU= xOW |UQQ@ |ki= \ki w
=D QiY R= s�=k |xOvvm CNU \ki uOwRi= QF= QO '|ki= |xOvvm CNU uwO@ |WQ@
s�=k |xOvvm CNU uOwRi= OvwQ "OwW|t xOy=Wt �hr=10 pmW� xOvvm CNU 4
QO |ki= |xOvvm CNU 4 =D |ki= |xOvvm CNU 1 =@ pv=B |=Q@ 'OOa 4 =D QiY R=

"CU= xOW xO=O u=Wv �E10 =D ?10� |=ypmW
O=OaD |=Q@ 'OOa 4 =D QiY R= |ki= |xOvvm CNU O=OaD V}=Ri= =@ ,=OOHt
u=mt Q}}eD � wQ}v Q=Owtv 'OOa 4 =D QiY R= XNWt w C@=F s�=k |xOvvm CNU
Qw]u=ty "CU= xOt; CUOx@ �E11� |r= �hr=11� |=ypmW j@=]t =yxvwtv
'=yxOvvm CNU O=OaD V}=Ri= =@ 'OwW|t xOy=Wt 11 w 10 |=ypmW QO xm
Vy=m xR=U |}=yv OL |WQ@ u=mt Q}}eD w V}=Ri= =yxvwtv Ctw=kt w |DNU
R= l} Qy QO |Q]k VWm u=O}t p}mWD |xwLv '12 pmW "CU= xDi=}
'?U=vt |xOvvm CNU u=R}t ?=NDv= =@ u; j@=]t xm OyO|t u=Wv =Q =ypOt
xOW p}mWD =yxLiYQ} R R= l} Qy QO Vv=tm w |Q}owrH |rm Vv=tm Owt R=

"CU=
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"|ki= |xOvvm CNU uOwRi= QF= QO pv=B Q=DiQ Q}}eD OvwQ "11 pmW

"|UQQ@ OQwt |=ypOt u=UWm OL QFwt |DNU "2 pwOH
4v 3v 2v 1v 0v

Ke
(ton=cm)

255 7 226 5 194 6 159 3 123 1 0h

272 9 248 1 221 0 192 0 160 4 1h

299 0 281 0 262 0 242 0 221 0 2h

338 8 329 1 319 1 309 0 297 5 3h

364 9 363 0 361 0 358 9 353 4 4h

wO |=Q@ =yxOvvm CNU O=OaD C=Q}}eD x@ C@Uv =ypOt Ctw=kt C=Q}}eD OYQO
|ki= |xOvvm CNU O=OaD R= Q_vhQY '(nv) s�=k |xOvvm CNU V}=Ri= Cr=L
|xOvvm CNU O=OaD R= Q_vhQY (nh) |ki= |xOvvmCNU V}=Ri= u}vJty w
hrDNt CqO=at =@ |]w]N '=yxO=O xDUO R= l} Qy Q@ w s}UQD 13 pmW QO 's�=k
CNU O=OaD x@ C@Uv Ctw=kt OYQO C=Q}}eD xm 9 |x]@=Q ,=D}=yv w xOW xO=O VR=Q@

"CU= xOW x�=Q= 'OyO|t u=Wv =Q s�=k w |ki= |=yxOvvm "=yxvwtv R= l} Qy QO |Q]k |WWm u=O}t p}mWD |xwLv "12 pmW
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|xOvvm CNU O=OaD V}=Ri= hrDNt |=yCr=L |=Q@ |DNU V}=Ri= OvwQ "14 pmW
"|Oqwi |WQ@ Q=w}O

|xOvvm CNU Cr=L wO |=Q@ |Oqwi |WQ@ Q=w}O Ctw=kt V}=Ri= OvwQ "13 pmW
"|ki= w s�=k

�Vy = ((A+B)=145 4)� 100; fnh; nvg 2 N8<:A = �0 08n3
h + 0 43n2

h + 4 96nh
B = 0 02n3

v � 0 64n2
v + 6 91nv

(9)

pv=B x@ C@Uv xOW CNU pv=B |WQ@ Ctw=kt V}=Ri= OYQO �Vy 'u; QO xm
j@=]t |v=wD |=yVR=Q@ R= 9 |x]@=Q |R=UxO=U CyH xJv=vJ "CU= xOWv CNU

%O};|t CUOx@ 10 |xO=U |x]@=Q 'OwW xO=iDU= 13 pmW
�Vy = ((6n0 9

h + 7n0 7
v )=145 4)� 100 (10)

=ypOt |DNU OQw;Q@ |@ QHDxt}v |x]@=Q u}}aD "3"5
|@ QHDxt}v |x]@=Q '14 pmW |t}UQD |=y|vLvt w 2 pwOH G}=Dv R= xO=iDU= =@
|xvwtv x@ C@Uv xOW CNU |=ypv=B |DNU V}=Ri= OYQO |x@U=Lt Qw_vt x@
"CU= |@=}CUO p@=k s�=k w |ki= |xOvvm CNU O=OaD ?ULQ@ xOvvm CNU uwO@
QmP Cq=L |t=tD QO '=ypOt Ctw=kt hqNQ@ |DNU V}=Ri= 'QwmPt pmW j@=]t
V}=Ri= OvwQ ',qFt "OQ=Ov |v=Um} OvwQ �E |r= hr=� 11 w 10 |=ypmW QO xOW
|ki= |xOvvmCNU uwO@ |=ypv=B QO s�=k |=yxOvvm CNU uOwRi= QF= QO |DNU
=y1h QO w QDW}@ �=y1h� |ki= |xOvvm CNU 1 =@ |=ypv=B QO OvwQ u}= R= '�=y0h�
|xOvvmCNU O=OaD V}=Ri= =@ OvwQ u}= ?}DQD u}ty x@ w CU= QDW}@ =y2h R= R}v

9



"""Q
OxO

vvmC
NU

hrD
Nt

|=y
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=Q;Q
F=V}=Ri= OYQO u}@t xO=U |x]@=Q 'OwW xO=iDU= 14 pmW j@=]t xO=U |}xrtHOvJ

%O};|tCUOx@ 12 |x]@=Q j@=]t =yxOvvmCNU O=OaD?UL Q@ pv=B |WQ@ |DNU

�Ke = ((�5 75 n2
h + 77nh + 32e�0 6nh � n1�0 14nh

v )=123 1)

�100 (12)

|ki= |xOvvm CNU QDW}@ Q}F-=D '|vwvm VN@ QO xHwD p@=k C=mv Qo}O R=
x@ "CU= xOvvm CNU =@ |=ypv=B |DNU V}=Ri= QO s�=k |xOvvm CNU x@ C@Uv
pm ẁtHt xm |UQQ@ OQwt |=ypv=B R= x=wNrO pOt wO Qy |xU}=kt =@ xm |}xvwo
=yv; s�=k w |ki= |=yxOvvm CNU O=OaD =t= 'CU= xOw@ Q@=Q@ wO u; |=yxOvvm CNU
|DNU 'OQ=O |QDW}@ |ki= |xOvvm CNU O=OaD xm |rOt 'CU= Qo}Om} Tma
,=D}=yv xm CUv=O sy=sx C@Uv QO u=wD|t =Q Qt= u}= p}rO "CW=O Oy=wN |QDW}@
QO xOW QmP ẁ[wt "OwW|t =yQ}D u}@ |WWm u=O}t QDCN=wvm} |Q}opmW Ea=@
QO s�=k w |ki= |=yxOvvm CNU Q}F-=D w CU}v jO=Y =ypv=B Ctw=kt V}=Ri= OQwt
hOy xJv=vJ '|DQ=@a x@ "CU= u=Um} ,=@} QkD 3 pwOH j@=]t pv=B Ctw=kt V}=Ri=
QwmPt |xOvvm CNU O}=@ 'OW=@ xOvvm CNU l} \ki =@ pv=B |DNU V}=Ri= \ki

"OwW x}@aD |ki= CQwYx@

w Ctw=kt V}=Ri= |=Q@ xOW x�=Q= \@=wQ CLY pQDvm "6
|UQQ@ OQwt |=ypv=B |DNU

|=yxOvvm CNU O=OaD =@ |Qo}O |=ypOt 'xOW x�=Q= \@=wQ |HvUCLY Qw_vt x@
=yv; Ctw=kt w |DNU w |R=UpOt OwOLt <=RH= Q=Ri=sQv QO QDW}@ s�=k w |ki=
G}=Dv "CU= xOW xU}=kt xOW x�=Q= \@=wQ T=U=Q@ xOW |v}@V}B Q_=vDt Q}O=kt =@
G}=Dv w x�=Q= 4 w 3 |=ypwOH QO ?}DQD x@ =ypv=B u}= |DNU w Ctw=kt |v}@V}B
j@=]D R= |m =L xm CU= xOW xU}=kt 15 pmW QO OwOLt <=RH= G}=Dv =@ QwmPt
CQwYx@ xOvvm CNU 7 |xv}W}@ O=OaD xm OyO|t u=Wv G}=Dv "CU= G}=Dv ?U=vt
X=N u=Qm u}= "Ovm|t u}t-=D =Q pv=B |DNU w Ctw=kt |xv}W}@ 's�=k w |ki=

Ctw=kt |=Q@ xJv; j@=]t C=Q}}eD u}ov=}t R= xO=iDU= =Pr "O@=}|t Vy=m |ki=
|}x_Lqt p@=k |=]N =@ 'OW QmP �E10� =D �hr=10� Cq=L T=U=Q@ =yxvwtv

"Ow@ Oy=wN x=Qty
sRq =yxvwtv |DNU V}=Ri= OYQO |=Q@ |@ QHD |x]@=Q |x�=Q= Qw_vt x@ =Pr
w |v=wD |x]@=Q u=wD w ?}=Q[ CyH |}xrtHOvJ `@=wD R= xO=iDU= =@ =D CU=
OwW xOv=UQ u=R}t u} QDtm x@ C=@U=Lt |=]N '?}=Q[ u}ov=}t R= xO=iDU= sOa
Qy |=Q@ s�=k |=yxOvvm CNU QF= QO |DNU V}=Ri= OYQO u}@t j}kO |x]@=Q w
"�Aw?14 |=ypmW� OwW pY=L xv=o =OH |ki= |xOvvm CNU R= |Y=N O=OaD
|x]@=Q QO =Q 2 pwOH Q}O=kt |Q]U |DNU V}=Ri= OvwQ |Q}@aD x@ QwmPt |xUwQB
'2 pwOH Q}O=kt |DNU V}=Ri= |vwDU OvwQ p=ta= CyH "Ovm|t ^=Lr Q_vOQwt
Q_vOQwt |x]@=Q =D OwW |UQQ@ �C14� pmW j@=]t =Q �0v� uwDUCU= |i=m\ki

"OwW pY=L
s�=k w |ki= |=yxOvvm CNU V}=Ri= u=tRsy QF= xmv; p}rO x@ xOW QmP |x]@=Q
OYQO |xOvvm u=}@ |x]@=Q u=wvax@ w CU= x=Qty |tm |=]N =@ 'Ovm|t ^=Lr =Q
p@=k 11 |x]@=Q CQwY x@ '=yxOvvm CNU O=OaD ?UL Q@ =ypOt |DNU V}=Ri=

%CU= x�=Q=
�Ke = ((C +D:nEv )=123 1)� 100; fnh; nvg 2 N8>>>>>>>>>>>>>><>>>>>>>>>>>>>>:

C = �0 1079n6
h + 2 322n5

h � 18 191n4
h + 60 695n3

h

�75 6n2
h + 68 63nh

D = �0 077n4
h + 1 222n3

h � 5 367n2
h � 1 165nh

+37 32
E = 0 0033n4

h � 0 036n3
h + 0 083n2

h � 0 057nh
+0 903

(11)

CNU pv=B x@ C@Uv xOW CNU pv=B |WQ@ |DNU V}=Ri= OYQO �Ke 'u; QO xm
w |}=tv '|]N |=yVR=Q@ R= 11 |x]@=Q |R=UxO=U CyH xJv=vJ "CU= xOWv

"|O=yvW}B |x]@=Q R= xO=iDU= =@ =ypOt Ctw=kt |v}@V}B "3 pwOH
7v 6v 5v 4v 3v 2v 1v 0v Vy(ton)

169 27 168 45 166 45 164 08 160 91 156 82 151 69 145 4 0h

174 58 173 45 171 76 169 39 166 22 162 13 157 0 150 71 1h

180 27 179 14 177 45 175 08 171 91 167 82 162 69 156 4 2h

185 86 184 04 183 04 180 67 177 5 173 41 168 28 161 99 3h

190 87 189 74 188 05 185 68 182 51 178 42 173 29 167 0 4h

194 82 193 69 192 0 189 63 186 46 182 37 177 24 170 95 5h

197 23 196 1 194 41 192 04 188 87 184 78 179 65 173 36 6h

197 62 196 49 194 8 192 43 189 26 185 17 180 04 173 75 7h

'|R=UpOt G}=Dv R= OwHwt Q}O=kt =@ 9 |x]@=Q R= pY=L Q}O=kt pQDvm
'9 |x]@=Q T=U=Q@ |v}@V}B |xOwOLt

"9 |x]@=Q CLY pQDvm CyH |v}@V}B |xOwOLt QO OOHt |R=UpOt
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yt "|O=yvW}B |x]@=Q R= xO=iDU= =@ =ypOt |DNU |v}@V}B "4 pwOH

7v 6v 5v 4v 3v 2v 1v 0v K(ton=cm)

339 40 311 30 282 73 253 60 223 74 192 89 160 42 123 1 0h

343 53 319 96 295 97 271 48 246 33 220 28 192 78 160 85 1h

343 55 327 76 311 67 295 20 278 25 260 64 241 93 219 86 2h

354 87 348 36 342 17 335 39 328 22 320 47 311 75 299 47 3h

366 60 365 37 364 05 362 60 360 98 359 08 356 66 351 37 4h

367 26 367 14 367 00 366 83 366 64 366 38 366 01 364 06 5h

370 96 370 95 370 94 370 92 370 90 370 88 370 83 369 55 6h

373 03 373 02 373 00 372 98 372 96 372 93 372 88 372 43 7h

'|R=UpOt G}=Dv R= OwHwt Q}O=kt =@ 11 |x]@=Q R= pY=L Q}O=kt pQDvm
'11 |x]@=Q T=U=Q@ |v}@V}B |xOwOLt

"11 |x]@=Q CLY pQDvm CyH |v}@V}B |xOwOLt QO OOHt |R=UpOt

"11 w 9 \@=wQ CLY pQDvm CyH �1v5h� w �0v5h� '�5v0h� O}OH |=ypOt R}r=v; G}=Dv "15 pmW
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=Q;Q
F=s�=k |xOvvm CNU x@ C@Uv |ki= |xOvvm CNU xm CU= xO=O u=Wv G}=Dv

CNU wO R= s=Om Qy uOwRi= Q}F-=D um}r "OQ=O pv=B |DNU V}=Ri= QO |QDW}@ Q}F-=D
xJv=vJ 'Qo}O CQ=@a x@ "CU= u=Um} ,=@} QkD Ctw=kt V}=Ri= QO s�=k w |ki= |xOvvm
QwmPt |xOvvm CNU O}=@ 'OW=@ xOvvm CNU l} =@ pv=B |DNU V}=Ri= 'hOy

"OwW x}@aD |ki= CQwYx@
|x@U=Lt |=Q@ xO=U \@=wQ x@ |@=}CUO xm CU= xO=O u=Wv u}vJty G}=Dv
Q}PBu=mt= x@=Wt |xOWv C} wkD pv=B |wQ R= xOW C} wkD pv=B l} Ctw=kt w |DNU
OYQO |xOW xO=U \@=wQ R= xO=iDU= QF= QO OwHwt |=]N u=R}t |xU}=kt "CU=
\@DQt j}kO \@=wQ |=Hx@ �12 w 10 \@=wQ� pv=B |DNU w Ctw=kt V}=Ri=
V}=Ri= OYQO |xOW xO=U |x]@=Q R= xO=iDU= xm CU= xO=O u=Wv �11 w 9 \@=wQ�
R}J=v xOW C@F |=]N '=ypOt |t=tD QO w CU= O}it Q=}U@ �10 |x]@=Q� Ctw=kt
|DNU V}=Ri= OYQO |xOW xO=U |x]@=Q R= xO=iDU= =t= 'CU= Z=te= p@=k w
|QDW}@ |=]N =@ |DNU OQwt QO pv=B Q=DiQ C}U=UL p}rO x@ '�12 |x]@=Q�
=]N OYQO 13 w17 ?}DQD x@ xm �0v2h� w �0v1h� |=ypOt QO XwYNr=|ra
R= xO=iDU= =Pr w OvQ=O �3 R= QDtm |}=]N =ypOt Q}=U um}r &CU= x=Qty 'OQ=O

"OwW|t x}YwD R}v |DNU V}=Ri= OYQO |xOW xO=U |x]@=Q

|t=tD QO ?wr]t |wLv x@ |Q]k VWm u=O}t u; R= TB xm CU= |RQt ,=k}kO
"OW Oy=wNv p}mWD C=LiYQ} R

|Q}oxH}Dv "7
OQ=O|}q=@ Q=}U@ |Q}PBpmW 'C} wkD uwO@ |Oqwi|WQ@ Q=w}O xm OyO|t u=Wv G}=Dv
|=yu=mt Q}}eD w =ypmW Q}}eD uOQm OwOLt =@ =yxOvvmCNU uOwRi= |xUwQB QF= QO w
"O@=}|t V}=Ri= |@v=H Q=@ ptLD QO Q=w}O C}iQ_ 'xR=U |DNU V}=Ri= w hrDNt
OvwQ x@ xHwD =@ s�=k w |ki= |=yxOvvmCNU O=OaD ^=Lr x@ |Y=N |v=kwi u=Qm
xm CW=O Oy=wN OwHw xOvvm CNU uOwRi= QF= QO pv=B |DNU w Ctw=kt V}=Ri=
|DNU V}=Ri= QO |}x_Lqt p@=k Q}F-=D 'Q=Okt u}= R= V}@ xOvvm CNU uOQm xi=[=
CqmWt V}=Ri= w pv=B uRw uOW QDu}ovU ?@U \ki w OQ=Ov pv=B Ctw=kt w
|Owta w |ki= |=yxOvvm CNU |=Q@ =Q 7 OOa '=y|UQQ@ "OW Oy=wN |�=QH=
Ctw=kt V}=Ri= OYQO |O=yvW}B \@=wQ R= xO=iDU= |=Q@ Q@Dat |xOwOLt u=wvax@

"Ovm|t |iQat |DNU w
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