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"1388 10 29 VQ}PB '1388 10 7 |Qw=O '1387 9 12 Ci=} QO %M} Q=D



"""|
xU}

=kt
wV

}=tR;
'|L

=Q]
QO|

R=il
D|

OQm
}wQ=Q pR=v |m}t=v}OwQO}ywQDmr= OQmrta |xU}=kt u=mt= u}vJty pY=L G}=Dv "CU=

"CU= xDN=U sy=Qi =v@t pR=v OQmrta =@

=yVwQ w O=wt
|iQat %OwW|t K} QWD VN@ xU QO xm CU= |@ QHD |WwQ Q@ |vD@t Q[=L |UQQ@

"V}=tR;V}B w |@ QHD u=tO}J 'pR=v

pR=v
\qDN= =@ |R=wt u=} QH |xr=}UwO pR=v l} 'Q=DWwv u}= QO |UQQ@ OQwt pR=v
pN=O QO `}=t w xOQWi |=wy |x}PeD |=yQ}Ut 'u; QO xm �1 pmW� CU= 11|vwQO
Qo}Om} =@ �?1 pmW QO A |x}L=v� 12|R=UxQ]k w \qDN= |x}L=v QO w pR=v
|QwLt |Wkv |=Q=O xOQWi |=wy u=} QH 'x}L=v u}= |Q}opmW QO "Ovvm|t |kqD
wHwCUH |rY= |m}t=v}OwQO}y |xrLQt xU jkLD QO =Q u; u=wD|t xm CU=
|x}L=v O=H}= QF= QO xm OwW|t \w@ Qt pR=v uwQO `}=t Vmt x@ pw= |xrLQt "OQm

"|vwQO \qDN= =@ |}=kr= |xr=}UwO pR=v "1 pmW

wHwCUH pR=v |R=UxQ]k |x_iLt QO R=o w `}=t p=}U wO \qDN= Q=mwR=U Q@
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%OvwW|t x�=Q= CtUk Q=yJ QO pR=v Q=DN=U
xOW x}@aD pR=v QwLt |wQ Q@ `}=t u=} QH Qw@a |=QHt 'pR=v KQ] QO %`}=t u=} QH "1
CUNv "CU= xDiQo Q=Qk xHwD OQwt xDmv wO '=DU=Q u}= QO "�?1 pmW� CU=
|UOvy |wor= x@ =QHt u}= |HwQN R= 13`}=t |x}rND ?} Q[ Q=Okt xm u}=
R= V}B� 14s}kDUt� ?} Q= |x@r l} |=Q@ Q=Okt u}= &CU= xDU@=w `}=t |=QHt
Q[=L KQ] QO [24]"CU= Q=Okt u} QDW}@ |=Q=O �=QHt |HwQN x@ `}=t uO}UQ

"�?1 pmW QOB |x}L=v� CU= xOW |wQ}B wor= u}= R= R}v
|x_iLt |OwQw QO �?1 pmW QO dl� `}=t |=QHt |HwQN Q]k xmu}= swO
xOR u}tND |WwQ T=U=Q@ �?1 pmW QO A |x}L=v� |R=UxQ]k w \qDN=
Q_v QO =@ "CU=QHt u; R= GwQN QO `}=t CaQU |@=} RQ= Q@ |vD@t xm OwW|t
pR=v pN=O QO `}=t |=QHt |HwQN u=}t |rwvQ@ |xrO=at p;xO}= CQwY uDiQo
%OQw; CUO x@ 1 |x]@=Q R= =Q �ul� `}=t CaQU u=wD|t '`}=t |Q=Oxov uRNt w

ul = (2�P=�l)0 5 = (2gH)0 5 (1)

|x_iLt x@ OwQw QO `}=t `=iDQ= w Q=Wi hqDN= ?}DQDx@ H w �P u; QO xm
xO=iDU= OQwt |W}=tR; u=tO}J T=U=Q@ "OvDUy `}=t uRNt x@C@Uv |R=UxQ]k
QwLt x@ C@Uv =Q `}=t |Q=Oxov uRNt C}akwt ,qta u=wD|t |UQQ@ u}= QO
Q_v QO pkDUt |Q}eDt =Q H C}tm u=wD|t wQu}= R= "OQm s}_vD pR=v |RmQt
OwW|t ZQi� OQm sUQ 2 pmW j@=]t =Q �P w ul C=Q}}eD Q=Owtv w CiQo
Q]k u=wD|t `}=t CaQU uOw@ swrat =@ p=L "�OW=@ ?; xO=iDU= OQwt `}=t xm
"OQm x@U=Lt �Ql�`}=t |@O hrDNt Q}O=kt |=R=x@ =Q �dl� `}=t |=QHt |HwQN
|xOwOLt QO ,=@} QkD =v@t pR=v |=Q@ `}=t |@O C=Q}}eD [23]'|r@k |UQQ@ |]
=D u; s}taD w xOwOLt u}= uO=OQ=Qk =v@t =@ "OW |Q}oxR=Ov= 1-2 cm3s�1

u=wD|t hr=2 pmW QO ul Q}O=kt x@ xHwD =@ R}v w 'Q[=L pR=v |=Q@ 3 cm3s�1

|@O hrDNt Q}O=kt |=R=x@ w H ?ULQ@ =Q `}=t |HwQN |=QHt Q]k C=Q}}eD
Q]k u}ov=}t u=wD|t pmW u}= R= xO=iDU= =@ "OR u}tND �G2 pmW j@=]t� `}=t
j@=]t "�3 pmW� OQm x@U=Lt `}=t |@O Qy QO =Q �dlm� `}=t |HwQN |=QHt
1 27mm =D 0 73mm |xR=@ QO `}=t |HwQN |=QHt Q]k u}ov=}t '3 pmW
Q_v QO 1mm pO=at `}=t |HwQN |=QHt Q]k Q[=L |UQQ@ QO "CU= Q}eDt

"CU= xOW xDiQo

79



"""|
xU}

=kt
wV

}=tR;
'|L

=Q]
QO|

R=il
D|

OQm
}wQu=wD|t \}=QW u}= CLD xm CU= pR=v x=owro QO �|oiN� |v=QL@ \}=QW ẁkw
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