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Qc +Qr = (1� �f ) tsk � tcl
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Qc +Qr = (1� �f ) tsk � to
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(14)

�m2�C=W �|W@=D w|}=Hx@=H|=yQ=mwR=U x@\w@ Qt|rm|DQ=QLCtw=ktRc�r
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u}vJ V@=D w |}=Hx@=H |=yQ=mwR=U x@ \w@ Qt |rm |DQ=QL Ctw=kt 'T=U= u}=Q@

%OwW|t h} QaD
Rc�r = 1� �f�

�b
Rb+Rcl+1=(fclh) + 1��b��f
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� (15)

Rb w '�Oa@|@� uO@ pm K]U x@ R=Ov=wQ \UwD uO@ R= xOWxO}WwB K]U C@Uv �b
"CU= �m2�C=W � R=Ov=wQ |DQ=QL Ctw=kt

|=yQ=mwR=U j} Q] R= \}Lt =@ TwULt CQ=QL pO=@D Q@ xwqa u=Uv= uO@
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x@ xHwD =@ u}vJty "OwW|t xDiQo Q_v QO �0 5612 kg=m2 sQH w 15 23
QO uO@ K]U R= OYQO 23 3 OwOL uO}@=wN s=ovy [16]'u}W}B |@ QHD G}=Dv
Ov=wD|t uO@ K]U |x}k@ "�f = 0 233 u}=Q@=v@ w CU= ?=wNDNQ =@ T=tD
1 pmW QO "0 � �b � 0 767 %T=U= u}=Q@ w OwW xOv=WwB R=Ov=wQ \UwD
\UwD uO@ K]U VWwB OYQO |=R=x@ \}Lt w uO@ u}@ |rm |DQ=QL Ctw=kt
xOW xU}=kt nvO w u}r |@ QHD G}=Dv =@ hrDNt Cr=L wO QO R=Ov=wQ w ?=wNDNQ
Cq=L u}= ?U=vt |v=wNsy R= |m =L xrY=L G}=Dv xm OwW|t xOy=Wt "CU=

"CU=
|DQ=QL T=UL=XN=W 'OwW xO}HvU u; OQmrtaCLY O}=@ xm |Qo}O OQwt
pY=L G}=Dv 'Qw_vt u}= |=Q@ "CU= �28 |x]@=Q� O}OH pOt \UwD xOW|v}@V}B
=@ �PMV� O=Qi= |DQ=QL T=UL= XN=W |v}@V}B QO [15]nvO w u}r pOt R=
[16]'\}Lt w uO@ u=}t |rm |DQ=QL Ctw=kt |=Q@ u=W}= |@ QHD |=yxO=O R= xO=iDU=
|=tO� x}=B *|]}Lt \}=QW |=Q@ xU}=kt u}= "CU= xOW xU}=kt O}OH pOt G}=Dv =@
wO |=Q@ w ��50 |@Uv C@ w]Q w 25 �C V@=D \UwDt |=tO '25 �C |=wy
u}= G}=Dv 2 pmW "CU= xDiQo s=Hv= O=Qi= R=Ov=wQ ẁv w VWwB |=Q@ hrDNt Cr=L
=@ |@ wr]t |v=wNty O}OH pOt G}=Dv OwW|t xOy=Wt "OyO|t u=Wv =Q xU}=kt

"OQ=O [16w15]nvO w u}r C=k}kLD G}=Dv

uO@ K]U VWwB OYQO |=R=x@ \}Lt w uO@ u}@ |rm |DQ=QL Ctw=kt "1 pmW
"xv=DUtR w xv=DU@=D \}=QW wO QO R=Ov=wQ w ?=wNDNQ \UwD

|wQ uO}@=wN \}=QW |=Q@ =Q 1 |x]@=Q u=wD|t 'OW xDio uwvm =D xm xJv; T=U=Q@
%OQm |U} wvR=@ u}vJ hm

L = (M �W )� �f (tsk � tf )
Rf

+ (1� �f ) tsk � to
Rc�r

+

imLRw(psk;s � pa)
Rt

+ 0 0014M(34� ta)+

0 0173M(5 87� pa) (24)

25 |x]@=Q Qovi "OW=@ u}at CUwB |=tO CU= sRq '24 |x]@=Q R= xO=iDU= |=Q@
x�=Q= V}=U; \}=QW x@ |@=}CUO |=Q@ CUwB ?U=vt |=tO \UwDt u}tND |=Q@ =Q

[7]%CU= xOQm
tsk;req = 35 7� 0 0275(M �W ) (25)

%O};|tQO 26 |x]@=Q pmW x@ 24 |x]@=Q u}=Q@=v@
L = (M �W )� f�f (35 7� 0 0275(M �W )� tf )

Rf

+(1� �f )35 7� 0 0275(M �W )� to
Rc�r

+

imLRw(psk;s � pa)
Rt

+ 0 0014M(34� ta)+

0 0173M(5 87� pa)g (26)

%CW=O s}y=wN w
PMV = [0 303 exp(�0 036M) + 0 028]

�f(M �W )� �f (35 7� 0 0275(M �W )� tf )
Rf

�(1� �f )35 7� 0 0275(M �W )� to
Rc�r

� imLRw(psk;s � pa)
Rt

� 0 0014M(34� ta)

�0 0173M(5 87� pa)g (27)
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|x]@=Q QO LR = 16 5 K/kPa C@=F Q=Okt w w = 0 06 'W = 0W=m2

%CW=O s}y=wN 27

PMV = 0 0998f40� �f (34 6� tf )
Rf

� (1� �f )(34 6� to)
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� 0 99im(5 52� pa)
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�0 056(34� ta) � 0 692(5 87� pa)g (28)
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"OQm |v}@V}B =Q sQo
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xDiQo Q_v QO |L=Q] Q=}at u=wvax@ 1 met l}rw@=Dt MQv w �|ov=N pwtat VWwB
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QO |UwULt C=Q}}eD '?=wN s=ovy QO xm CW=O Q]=N x@ O}=@ =t= "CU= ?U=vt
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