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|=yDv= QO =wy C@ w]Q C@Uv w =tO "CU= |OwQw |RQt |=y\QW xOvvmu}}aD
|xOvvmu}}aD �� 1 pmW QO 4 w 2 \=kv �� umlvN GQ@ QO u=Q=@ w xv=Wi= |=yx}L=v

%s} Q=O z = 0 QO 3 w 1 |=yx]kv |=Q@ "OvvUy |HwQN |RQt |=y\QW
Rjz=0 = Ri; Tdjz=0 = Td i;

vdzjz=0 = vdzi; vdxjz=0 = vdxi

%s} Q=O z = H QO 4 w 2 |=yx]kv |=Q@
Tajz=H = Ta o; !jz=H = !o

1933 p=U QO "CU= pL p@=k q=@ |RQt \}=QW ltmx@ Q_v OQwt CqO=at x=oDUO
1 Q@=Q@ T}} wr?} Q[ R=o w `}=t pt=W |=ysDU}U |=Q@ xm OW C@=F |r}rLD Qw]x@
|=y\wrNt |=Q@ |@} QkD Qw]x@ Lef = 1 |x]@=Q R}v |Oa@ |=yj}kLD QO "CU=
xJQo = [17]'Ow@ Q=QkQ@ '`}=t w R=o |w=L |=ysDU}U |t=tD |=Q@ xv w '?; w =wy

"O}UQ|tv Q_v x@ K}LY sy u=OvJ xDiQo s=Hv= |=yp}rLD
G}=Q QwYD hqNQ@ sQH p=kDv= xm O=O u=Wv 1965 p=U QO xOWs=Hv= C=ar=]t
VwQ QO Lef CQ=@a [18]"CU}v !z � ! C@ w]Q p}Uv=DB =@ ?U=vDt u}kkLt

%OwW|t h}YwD u}vJ I} wwm =HUw@
Lef = Le2=3

�
!s +W
! +W

� 1
��

ln
�
!s +W
! +W

�
(11)

0 865 pO=at C@=F Qw]x@ (Le) T}} wr ?} Q[ w '0 622 =@ Q@=Q@ W u; QO xm
"OwW|t xDiQo Q_v QO

u; |HvUQ=@Da= w |OOa pL VwQ "3
=@ |y=oDUO R= 'xOvvmlvN |xDUy |x}L=v Q@ sm =L CqO=at |OOa pL |=Q@
Q_v QO =@ w |OOa |=yVwQ R= |m} =@ '3 w 2 '1 |rwtat p}Uv=Qi}O |xrO=at xU
1xOWKqY= Qrw= VwQ Q=DWwv u}= QO "CU= xOW xO=iDU= |tHL |=yu=tr= uDiQo
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u; QO C@ w]Q C@Uv '1 |xrO=at R= xO=iDU= =@ w lJwm Q=}U@ |tHL <RH l}
=wy |Br=Dv; C=Q}}eD u=wD|t C@ w]Q C@Uv C=Q}}eD uDW=O =@ "O};|t CUO x@ u=tr=
=@ "OQm x@U=Lt 3 w 2 CqO=at j} Q] R= ?}DQDx@ =Q u=tr= u=ty QO ?; |Br=Dv; w

41



"""|
=yxY

NW
tQ@

T}
}wr?

}Q[
QF=|

OOa
|R=

Ux}
@W"=wy lWN w QD |=tO |=Q@ |y=oW}=tR; |=yxO=O w |OOa G}=Dv |xU}=kt "1 pwOH

_ma _mwi

(0C) ?; |=tO (0C) =wy |=tO

(kg s�1) (kg s�1) |OwQw |HwQN |y=oW}=tR; |OwQw |y=oW}=tR; |HwQN |OOa |HwQN
lWN |=tO QD |=tO QD |=tO lWN |=tO QD |=tO lWN |=tO
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Z
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Z
hdAV (!s � !) hfg dV (13)
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�� |}=Hx@=H w |Q}N@D CQ=QL p=kDv= |=yMQv ẁtHt �� ( _Qt) |rm CQ=QL p=kDv=

"�4 pmW� OwW|t x@U=Lt GQ@ u}}=B =D q=@ R= GQ@ sHL R= |a@=D u=wvax@
R= ?; \wkU =@ w CU= QDW}@ |}q=@ |=yCtUk QO CQ=QL p=kDv= |=yMQv
MQv "O@=}|t Vy=m _mw= _ma < 1 |tQH |=y|@O C@Uv |=Q@ GQ@ u}}=B x@ q=@
=@ w O@=}|t V}=Ri= GQ@ u}}=B x@ q=@ R= _mw= _ma � 1 |=Q@ |rm CQ=QL p=kDv=
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