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h} QW |DavY x=oWv=O 'l}v�t |UOvyt |xOmWv=O

|=tQo R= |W=v |SQv= R= xO=iDU= =@ xm CU= |m}t=v}OwtQD swyit l} wmvUDwU}t |xNQJ
|=tO uOQm lvN p}rO x@ xNQJ u}= "OwW|t =wy u=} QH uOW lvN Ea=@ '?; Q}N@D u=yv
xOvvmlvN |xNQJ u=wva x@ ' ẁ@]t x} wyD xRwL QO 'u; sv@W |x]kv |=tO =D =wy u=} QH
� sQH pO@t l} Q@ sm =L CqO=at 'Q[=L VywSB QO "CU= xOW xDN=vW q=@ |yOR=@ =@
?; \}=QW QO O}OH pO@t u}= "CU= xOW G=QNDU= 'wmvUDwU}t |xNQJ Q@ |vD@t CQ=QL
QyW |=wy |=tO 'Q[=L |xar=]t QO "CU= xOW `k=w |UQQ@ OQwt u=QyD QyW |}=wy w
QO "OwW|t lvN xHQO 22/2 =D Tw}UrU xHQO 40/2 R= 'x=oDUO R= Qw@a QO u=QyD
|xOvvmlvN xm O=O u=Wv G}=Dv "Ov=xOW |UQQ@ R}v u=Q}= hrDNt |=ys}rk= xar=]t u}=
j]=vt �86 R= V}@ |=Q@ w C}atH �85 R= V}@ |=Q@ 'wmvUDwU}t |xNQJ Q@ |vD@t
"Ovm|t Q=m 31 \UwDt OQmrta ?} Q[ =@ \UwDt Qw] x@ w OQ=O |@ wr]t |}=Q=m 'u=Q}=

mahdi.tohidloo@mech.sharif.edu
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' ẁ@]t x} wyD '|Q}N@D O} Q@D '|R=Ux}@W 'wmvUDwU}t |xNQJ %|O}rm u=oS=w
"|DQ=QL V}=U; \}=QW 'OQmrta ?} Q[

xtOkt "1
xOW xDN=vW s= |xNQJ w wmvUDwU}t |xNQJ uwJty |}=ys=v =@ u=W}= \UwD

"CU=
CU= QO=k xm CU= s}kDUt Q}e |Q}N@D O} Q@D xNQJ l} wmvUDwU}t |xNQJ
O=H}= Q@ QF-wt |xO}OB "OyO Vy=m u; sv@W x]kv |=tO =D =Q |OwQw |=wy |=tO
u}= |=Q@ "CU= u; Q}N@D u=yv |=tQo R= xO=iDU= w ?; Q}N@D 'xNQJ u}= QO V}=tQU
uwO@ xm pw= |=wy u=} QH "OQ=O OwHw Cw=iDt |HwQN |=wy u=} QH wO R}v xNQJ
C@ w]Q 'uOW lvN u}L QO xm swO |=wy u=} QH w OwW|t lvN C@ w]Q uOwRi=
OwW|t xO=O p} wLD |}=yv |xOvvm hQYt x@ pw= |=wy u=} QH "Ovm|t Ci=} QO R}v
=@ R}v swO |=wy u=} QH "OwW|t xDN=vW pwYLt u=} QH s=v =@ p}rO u}ty x@ xm
u=} QH "OwW|t xDN=vW ?w]Qt u=} QH s=v =@ 'u; x@ xOW xOwRi= C@ w]Q x@ xHwD
xO=iDU= X=N |=yOQ@ Q=m |=Q@ u; R= u=wD|t =} OwW|t x}rND wH x@ ?w]Qt |=wy

[9]"OQm
x} wyD sDU}U l} x@ |HwQN w |OwQw |=yu=} QH R= |}xQ=wKQ] 1 pmW QO

"CU= xOW xO=O u=Wv wmvUDwU}t |xNQJ Q@ |vD@t ẁ@]t
x@ |OwQw |=wy xm CU= CQwY u}= x@ xNQJ u}= QO |R=UlvN Ov}=Qi
lvN =yp=v=m u}= uwQO R= Qw@a u}L QO =wy "OwW|t C}=Oy pwYLt |=yp=v=m

x@ w |ov=N VN@ QO u=yH K]U QO |SQv= hQYt R= |yHwD p@=k VN@
VN@ QO |SQv= hQYt [1]"OwW|t hQYt O=Qi= V}=U; \}=QW u}t-=D Qw_vt
?QNt C=QF= p}rO x@ [2]"CU= |v=yH |SQv= hQYt pm R= OYQO 40 |vwmUt
|SQv= hQYt Vy=m x@ R=}v xRwQt= 'CU} R \}Lt Q@ |SQv= x} wQ|@ hQYt
VN@ u}= QO |SQv= hQYt Vy=m Qw_vt x@ "CU= xOW T=UL= V}B R= V}@
|=yx=oDUO |SQv= xOR=@ Ow@y@ 'pR=vt |R=Uj}=a Ow@y@ xrtH R= |irDNt |=yQ=my=Q
xOW |iQat V}=tQU O=H}= Qw_vt x@ |O}OH |=yVwQ `=O@= w ẁ@]t x} wyD
xiQY x@ uwQkt p}rO x@ =yx=oDUO |SQv= xOR=@ Ow@y@ u=}t u}= QO [5�3]"CU=
[7 w 6]"CU= xOw@ u=QoWywSB xHwD OQwt Qo}O |=yVwQ R= QDW}@ Q=}U@ uOw@
'O}OH |=yxNQJ u}= Q@ |vD@t O}OH |=yx=oDUO w =yxNQJ u=}t u}= QO
'=yxNQJ u}= |xrtH R= "OW |iQat ẁ@]t x} wyD CavY x@ u=QoWywSB \UwD
|m} xm CU= xOw@ j@=U |wQwW py= OvtWv=O wmvUDwU}t x@ swUwt |xNQJ
xOW |iQat |xNQJ [8]"CU= xOQm |iQat =Q OwHwt |=ysDU}U u} QDxv}y@ R=

pw�Ut xOvU} wv �
"1401 7 24 VQ}PB '1401 6 23 x}LqY= '1401 4 20 Ci=} QO %M} Q=D
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|xNQJ Q@ |vD@t CQ=QL � sQH pO@t l} QO sQH p=kDv= |xQ=wKQ] "3 pmW
"wmvUDwU}t

|xNQJ Q@ |vD@t CQ=QL � sQH pO@t l} QO CQ=QL p=kDv= |xQ=wKQ] "4 pmW
"wmvUDwU}t

pQDvm sHL xU u}= "OyO|t u=Wv =Q Cw=iDt pQDvm sHL xU QO sQH p=kDv= |xwLv
w ?w]Qt |=wy u=} QH 'pwYLt |=wy u=} QH |va} Cw=iDt u=} QH xU |wQ Q@

"CU= x=oDUO u}= QO CQ=QL p=kDv= |xQ=wKQ] R}v 4 pmW "OvDUy ?; u=} QH

C=}[Qi "1"2
R=o R}v =wy w xOW Q_v hQY x=oDUO R= GQ=N x@ =tQo p=kDv= R= VywSB u}= QO
R= u=wD@ xm |Qw] x@ CU= R}J=v =yxQ=w}O Ct=N[ "CU= xOW xDiQo Q_v QO p;xO}=
u=}O=Qo R= "OvQ}PB=v Pwiv R}v =yxQ=w}O u}vJty "OQm |WwB sWJ =yv; |DQ=QL Ctw=kt
?; Q}N@D u=R}t u}vJty "CU= xOW Q_v hQY ?; w =wy |=yu=} QH uwQO =tO
"CU= xOW ZQi u=Um} '?w]Qt xk@] QO xOW xDiQo Q_v QO |=yu=tr= xty QO

"CU= xOW |UQQ@ =}=B \}=QW QO R}v x=oDUO OQmrta

lWN C=k@] QO =wy u=} QH Q@ sm =L |DQ=QL |xrO=at "2"2
QO |SQv= |oDU}=B |x]@=Q uDWwv w pQDvm sHL u=wva x@ '4 pmW uDiQo Q_v QO =@

%O};|t CUO x@ 1 |xrO=at �pwYLt |=wy u=} QH� lWN |xk@]
Qx+dx �Qx = �dQconv�1 (1)

|=v@t Q@ CQ=QL � sQH pO@t x@|HwQN w |OwQw |=yu=} QH R=|}xQ=wKQ] "1 pmW
"wmvUDwU}t |xNQJ

[11]"wmvUDwU}t |xNQJ |OQmrta l}D=tW "2 pmW

?w]Qt |=yp=v=m x@ u; |tHL QPo R= |Q=Okt 'Q}Ut R= VN@ Qy QO =t= OwW|t
xDiQo Q=Qk ?; u=} QH Q=vm QO =wy u=} QH '?w]Qt |=yp=v=m QO "OwW|t C}=Oy
QO ?; Q}N@D "OwW|t sy=Qi |L]U Q}N@D |xO}OB uO=O MQ |=Q@ sRq \}=QW w
"OwW|t u}t-=D hrDNt VN@ xU R= xm CU= |}=tQo |SQv= OvtR=}v VN@ u}=
x@ \w@ Qt swU w swO VN@ "CU= pwYLt |=wy u=} QH x@ \w@ Qt pw= VN@
=ysDU}U u}= |L=Q] ẁv x@ xHwD =@ xm CU= ?; w ?w]Qt |=wy |=yu=} QH
w xOw@ QDsm Q=}U@ pwYLt |=wy u=} QH =@ xU}=kt QO |}=tQo C}iQ_ Q_v R=
R= |}xvwtv 2 pmW [10]"OQm Q_vhQY VN@ wO u}= R= u=wD|t ?}DQD u}= x@
=Q wmvUDwU}t |xNQJ Q@ |vD@t |W}=tQU |=ysDU}U QO =wy |=yu=} QH s}UkD
x@ |Qo}O VN@ w xOW |vRC@ w]Q |OwQw |=wy R= |WN@ \ki "OyO|t u=Wv
w =yp=v=m uwQO R= Qw@a u}L QO =wy u}vJty "OwW|t xO=O p} wLD xOvvmhQYt
OwN |x}rw= Q}Ut R= |vRC@ w]Q CyH =wy u=} QH R= |WN@ 'uOW lvN =@ x=Qty

[11]"OwW|t GQ=N
|QDu}}=B |=tO =@ =Q =wy u=wD|t 'u; x@ |vRC@ w]Q uwO@ =wy uOQm lvN =@
GQ=N |DQ=QL V}=U; \}=QW R= xm u; uwO@ OQm GQ=N x=oDUO R= \}Lt x} wyD |=Q@
lvN |=Q@ w xO=O Vy=m =Q =wy x} wyD R= |W=v |DQ=QL hqD= ?}DQD u}= x@ w OvwW

[4]"CU= |QDtm |W}=tQU Q=@ u}t-=D x@ R=}v 'XNWt |]}Lt uOQm

x]w@ Qt C=}[Qi w sm =L CqO=at "2
Q@ |vD@t s}kDUt Q}e |Q}N@D xOvvmlvN Q@ sm =L CqO=at =OD@= 'xar=]t u}= QO
|OOa |R=UpOt x@ xHwD =@ xt=O= QO w CU= xOW G=QNDU= wmvUDwU}t xNQJ
Q@ sm =L |U=vW=wy C=aq]= R= xO=iDU= =@ w ?rDt Q=Ri=sQv QO w OwOLt p[=iD
C}=yv QO "Ov=xOW pL |OOa CQwY x@ '|OwQw |=wy \}=QW u=wva x@ u=QyD QyW
|HvUu=mt= 'QwWm |=yu=DU= Rm =Qt Q@ sm =L |U=vW=wy C=aq]= R= xO=iDU= =@ R}v

"CU= xOW |UQQ@ u=Q}= hrDNt |=ys}rk= QO x=oDUO u}= R= xO=iDU=
CQ=QL sQH pO@t l} QO =Q CQ=QL w sQH p=kDv= |xQ=wKQ] 4 w 3 |=ypmW
xm CU= |tQH |xQ=wKQ] 3 pmW "OyO|t u=Wv wmvUDwU}t |xNQJ Q@ |vD@t
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Ovyt w 4 pmW |DQ=QL pQDvm sHL '?w]Qt C=k@] QO =wy u=} QH |=Q@ CyH u}ty x@

"Ov=xOW |UQQ@ sy Q=vm QO 3 pmW |tQH pQDvm sHL
pQDvm sHL |=Q@ |SQv= |oDU}=B |x]@=Q uDWwv w 4 pmW uDiQo Q_v QO =@

%O};|t CUO x@ 10 |xrO=at '?w]Qt |=wy u=} QH
Qy+dy �Qy = 2� dQconv�2 (10)

'=wy u=} QH |rN=O |SQv= |xOvyOu=Wv ?}DQD x@ Qy+dy w Qy '10 |xrO=at QO
hQ] R= xOW pkDvt |=tQo Qconv�2 "OvDUy pQDvm sHL x@ OwQw R= Oa@ w p@k
=D 11 CqO=at R= 10 |xrO=at |=yQ}eDt "CU=wy u=} QH x@ ?; sr}i w =yxQ=w}O

%OvwW|t x@U=Lt 13

Qy = _my � Cp�air � Tw (x; y) (11)

Qy+dy = _my � Cp�air � (Tw (x; y) + dTw)

+ _mevap � hfg (12)

dQconv�2 = hwet ��ix � (Tw (x; y)� Tf (x; y))� dy (13)

?; Q=N@ � ?; Q}N@D MQv _mevap w =wy u=} QH |tQH QPo _my 'CqO=at u}= QO
|=tO ?}DQD x@ Tf w Tw "CU= |L]U Q}N@D QF= QO �=wy u=} QH x@ xOW pkDvt
|=yp=v=m ZQa �lx "OvDUy ?; u=} QH |=tO w ?w]Qt C=k@] QO =wy u=} QH
|}=H x@=H CQ=QL p=kDv= ?} Q[ ?}DQD x@ R}v Cp�air w hwet "CU= ?w]Qt
ZwQit pQDvm sHL pw] R}v dy "OvDUy u; |xS} w |}=tQo C}iQ_ w =wy u=} QH
Q}O=kt |Q=Po}=H =@ "CU= ?; sQH OL=w Q}N@D u=yv |=tQo hfg u}vJty "CU=

%O};|t CUO x@ 14 |xrO=at '|R=UxO=U w 10 |xrO=at |=yQ}eDt R= l} Qy
_my � Cp�air � dTw = 2� hwet ��ix � (Tw (x; y)� Tf (x; y))

�dy � _mevap � hfg (14)

xO=iDU= 15 |xrO=at R= R}v ?w]Qt C=k@] QO =wy |tQH QPo |x@U=Lt |=Q@
%OwW|t

_my = �air � Vw ��ix � (Hw �Hf ) (15)

Hf wHW "OvDUy =wy u=} QH |r=oJ w =wy u=} QH CaQU ?}DQD x@ �air w VW
"OvDUy ?; sr}i Ct=N[ w ?w]Qt |=yp=v=m `=iDQ= ?}DQD x@ R}v

?w]Qt C=k@] QO ?; u=} QH Q@ sm =L |DQ=QL |xrO=at "4"2
pQDvm sHL w 4 pmW |DQ=QL pQDvm sHL '?w]Qt C=k@] QO =wy u=} QH =@ x@=Wt
|SQv= |oDU}=B x]@=Q "CU= xOW xDiQo Q_v QO R}v ?; u=} QH |=Q@ 3 pmW |tQH

%OwW|t 16 |xrO=at CQwY x@ 3pmW QO ?; u=} QH pQDvm sHL QO

Qy+dy (water)�Qy (water) = dQconv�1 � dQconv�2 (16)

|rN=O |SQv= |xOvyOu=Wv ?}DQD x@ Qy+dy(water) w Qy(water) u; QO xm
x@ R}v Qconv�2 w Qconv�1 "OvDUy pQDvm sHL x@ OwQw R= Oa@ w p@k ?; sr}i
u=} QH hQ] R= xOW pkDvt |=tQo w ?; sr}i x@ xQ=w}O R= xOW pkDvt |=tQo ?}DQD
20 =D 17 CqO=at R= 16 |x]@=Q |=yQ}eDt "OvDUy ?; sr}i x@ ?w]Qt |=wy

p@k ?}DQD x@ '=wy u=} QH |}=tQo |SQv= |xOvyOu=Wv Qx+dx w Qx u; QO xm
u=} QH R= xOW pkDvt |=tQo R}v Qconv�1 "OvDUy pQDvm sHL x@ OwQw R= Oa@ w
?w]Qt C=k@] QO |Q=H ?; sr}i x@ s}kDUtQ}e CQwY x@ xm CU=yxQ=w}O x@ =wy
4 =D 2 CqO=at R= xO=iDU= =@ 1 |xrO=at |=yQ}eDt R= l} Qy "OwW|t xO=O p} wLD

%OvwW|t x@U=Lt
Qx = _mx � Cp�air � Tp (x; y) (2)

Qx+dx = _mx � Cp�air � (Tp (x; y) + dTp) (3)

dQconv�1 = hproduct ��iy � (Tp (x; y)� Tf (x; y))� dx (4)

u=} QH |=tO ?}DQD x@ Tf w Tp "CU=wy u=} QH |tQH QPo _mx CqO=at u}= QO xm
xk@] uwQO |=yp=v=m ZQa �ly "OvDUy ?; u=} QH |=tO w lWN C=k@] QO =wy
Cp�air w hproduct "CU= �pwYLt w lWN |=yu=} QH |=yp=v=m � lWN
"OvDUy u; xS} w |}=tQo C}iQ_ w =wy u=} QH |}=Hx@=H CQ=QL p=kDv= ?} Q[ R}v
'1 |xrO=at |=yQ}eDt R= l} Qy Q}O=kt |Q=Po}=H =@ "CU= pQDvm sHL pw] dx

%O};|t CUO x@ 5 |xrO=at
_mx � Cp�air � (Tp (x; y) + dTp)� _mx � Cp�air � Tp (x; y) =

�hproduct ��iy � (Tp (x; y)� Tf (x; y))� dx (5)

%OwW|t x@U=Lt 6 |xrO=at R= xO=iDU= =@ R}v =wy u=} QH |tHL QPo
_mx = �air � Vp ��iy �Hp (6)

R}v Hp w OvDUy =wy u=} QH |r=oJ w =wy u=} QH CaQU ?}DQD x@ �air w Vp
w 6 w 5 CqO=at ?}mQD =@ "CU= �pwYLt w lWN� lWN |=yp=v=m `=iDQ=

%Ot; CUO x@ 7 |xrO=at '|R=UxO=U s=Hv=
dTp

(Tp (x; y)� Tf (x; y))
= �hproduct
�air � Vp � Cp�air �Hp dx (7)

QO =wy u=} QH |}=yv |=tO |x@U=Lt |=Q@ |}x]@=Q '7 |xrO=at R= |Q}op=QoDv= =@
%CU= xOW xO=O u=Wv 8 |xrO=at QO xm O};|t CUO x@ pO@t |HwQN

Tp (L; y) = (Tp (0; y)� Tf (x; y))�
e
�
�

hproduct�L
�air�Vp�Cp�air�Hp

�
+ Tf (x; y) (8)

u=} QH |=tO TP (L; y) w pO@t x@ |OwQw QO =wy u=} QH x}rw= |=tO Tp(0; y)

w x Ovv=t |x]kv Qy |=Q@ |rm Cr=L QO 8 |xrO=at "CU= pO@t |HwQN QO =wy
%Ow@ Oy=wN 9 |xrO=at CQwY x@ pO@t QO y

Tp (x; y) = (Tp (x0; y)� Tf (x; y))�
e
�
�

hproduct�x
�air�Vp�Cp�air�Hp

�
+ Tf (x; y) (9)

"CU= Q_vOt x,y w x}rw= |x]kv x0; y

?w]Qt C=k@] QO =wy u=} QH Q@ sm =L |DQ=QL |xrO=at "3"2
u=} QH '?w]Qt C=k@] QO 'wmvUDwU}t |xNQJ Q@ |vD@t CQ=QL sQH pO@t l} QO
"ODi=|t j=iD= R}v sQH pO=@D '|SQv= pO=@D Q=vm QO w OvDUy T=tD QO sy =@ '?; w =wy
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[12]"wmvUDwU}t |xNQJ Q@ |vD@t sQH w CQ=QL pO@t |Oa@xU |=tv "5 pmW

%xm Cio u=wD|t y=0 |=R= x@ "3
Tw (x; 0) =Tp (x; 0) =

(Tp (x; 0)�Tf (x; 0)) e
�
�

hproduct�x
�air�Vp�Cp�air�Hp

�
+Tf (x; 0)

(25)

%OwW|t s=Hv= Q} R j} Q] x@ R}v _mevap QDt=Q=B Q=Okt u}}aD |=Q@ "4
%CU=xOW x@U=Lt pO@t QO |iQYt ?; pm Q=Okt 26 |xrO=at R= xO=iDU= =@

evaporation ratio total = evaporation ratio�NW �N (26)

QO "Ov=xk@] Qy QO ?w]Qt |=yp=v=m O=OaD R}v NW w C=k@] O=OaD N u; QO xm
'wmvUDwU}t |xNQJ |x} Q_v Q@ xm 27 |xrO=at R= ?; Q}N@D MQv ?w]Qt p=v=m Qy
'OW=@|t Q=wDU= 'CU= xOW `=@W= C@ w]Q R= =wy ?w]Qt |HwQN QO xm u}= Q@ |v@t

[13]%CU= xOW xOR u}tND
evaporation ratio = _my � (!s � !i) (27)

"OvDUy x}rw= jr]t C@ w]Q w `=@W= Cr=L QO jr]t C@ w]Q ?}DQD x@ !i w !s
R= R}v jr]t C@ w]Q "CU= ?w]Qt p=v=m QO =wy u=} QH |tHL QPo _my u}vJty

[14]%OwW|t u}}aD 28 |xrO=at
!
�

kgvapor

kgair

�
= 0=622�

� ; � Pg

Pair � ; � Pg

�
(28)

?; Q=N@ `=@W= Q=Wi Pg w =wy Q=Wi Pair '=wy u=} QH |@Uv C@ w]Q ; u; QO xm
[15]%OwW|t xO=iDU= ?; Q=N@ `=@W= Q=Wi u}tND |=Q@ R}v 29 |xrO=at R= "CU=

Pg (kpa) = 0=61� exp
�17=625� T
T + 243=04

�
(29)

Q}N@D uOw@ u=Um} ZQi x@ xHwD =@ R}v ?; Q}N@D MQv "CU=wy |=tO T u; QO xm
%OwW|t u}}aD 30 |xrO=at R= xO=iDU= =@ w =yu=tr= |xty QO |L]U

_mevap=evaporation ratio
n

(30)

"CU= ?w]Qt p=v=m |=yDv= =D y |=DU=Q QO =yu=tr= O=OaD Q@=Q@ n u; QO xm

%OwW|t x@U=Lt
Qy (water) = _mwater � Cp�water � Tf (x; y) (17)

Qy+dy (water) = _mwater � Cp�water � (Tf (x; y) + dTf )

� _mevap � hfg (18)

dQconv�1 = hproduct ��iy � (Tp (x; y)� Tf (x; y))� dx (19)

dQconv�2 = hwet ��ix � (Tw (x; y)� Tf (x; y))� dy (20)

'Tp "OvDUy ?; Q}N@D MQv w ?; sr}i |tHL QPo ?}DQD x@ _mevap w _mwater

C=k@] QO =wy u=} QH 'lWN C=k@] QO =wy u=} QH |=tO ?}DQD x@ Tf w Tw
?; xS} w |}=tQo C}iQ_ R}v Cp � water "OvDUy ?; u=} QH |=tO w ?w]Qt
|}=Hx@=H CQ=QL p=kDv= ?} Q[ ?}DQD x@ R}v hfg w hwet 'hproduct "CU=
=wy u=} QH |}=Hx@=H CQ=QL p=kDv= ?} Q[ 'lWN |xk@] QO =wy u=} QH |=Q@
?}DQD x@ �lx w �ly "OvDUy ?; sQH OL=w Q}N@D u=yv |=tQo w ?w]Qt C=k@] QO
"OvDUy pQDvm sHL O=a@= R}v dy w dx 'OvDUy ?w]Qt w lWN |=yp=v=m ZQa
CUO x@ 21 |xrO=at 'u; |R=UxO=U w 16 |xrO=at |=yQ}eDt Q}O=kt |Q=Po}=H =@

%O};|t
hproduct ��iy � (Tp (x; y)� Tf (x; y))� dx�
hwet ��ix � (Tw (x; y)� Tf (x; y))� dy+

_mevap � hfg = _mwater � Cp�water � dTf (21)

%OwW|t x@U=Lt ?; sr}i |tHL QPo 22 |xrO=at R= u}vJty
_mwater=�water�Vf��ix�Hf (22)

|=yp=v=m QO ?; sr}i `=iDQ= R}vHf w ?; |r=oJ �water '?; u=} QH CaQU Vf
"CU= ?w]Qt

|RQt \}=QW "5"2
x@ "OQ=O CQwQ[ |RQt \}=QW u}}aD 'xOt; CUO x@ |DQ=QL CqO=at pL |=Q@
Q}N@D MQv u}vJty "CU= R=}v x}rw= \QW xU x@ =y=tO R= l} Qy |=Q@ Qw_vt u}ty
|x@U=Lt x@ xt=O= QO xm CU= CqwyHt R= |m} R}v ( _mevap) u=tr= QyQO |L]U
CQ=QL sQH pO@t l} |wQ Q@ =Q =yQwLt |=DU=Q R}v 5 pmW "OwW|t xDN=OQB R}v u;
CQwY |ki= |=y=DU=Q QO |UQQ@ "OyO|t u=Wv wmvUDwU}t |xNQJ Q@ |vD@t
'|Owta |=DU=Q QO uQ=kD p}rO x@ u}vJty "OwW XNWt xv}y@ \}=QW =D OQ}o|t
|=DU=Q QO C=k@] O=OaD R= xO=iDU= =@ w OQ=Ov |v=OvJ C}ty= =DU=Q u}= |=y|UQQ@

"CU= xOW pQDvm x=oDUO pm R= |Qw@a |=wy sHL |Owta
%xm Cio u=wD|t x=0 |=R= x@ "1

Tp (0; y) =Tintake (23)

"CU= pO@t x@ |OwQw |=wy |=tO Tintake u; QO xm
%xm Cio u=wD|t y=0 |=R= x@ "2

Tf (x; 0) =T� (24)

"CU= pO@t x@ xOW OQ=w ?; |=tO Tfi

82



1|
xQ=t

W'
39

�3
|xQ

wO'
�14

02
Q=y@

�h
}QW

l}
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|U
Ovyt "u=Q}= |=yu=DU= Rm =Qt |}=wy w ?; \}=QW "2 pwOH

|=tO |UQQ@ =@ pL |=Q@ xO=iDU= OQwt |Ov@Vt R= G}=Dv pqkDU= |UQQ@ "6 pmW
"pO@t R= |HwQN pwYLt |=wy

[17]"=yp=v=m |O=a@= C=YNWt "1 pwOH
p=v=m ẁv `=iDQ= � pw] � =vyB |=yp=v=m O=OaD

(mm�mm�mm) xk@] Qy QO OwHwt
pwYLt 3� 800� 50 8
lWN 3� 800� 50 4
?w]Qt 6� 300� 80 20

|SQv= |yOR=@ C@Uv w OQmrta ?} Q[ "6"2
OQmrta ?} Q[ w |SQv= |yOR=@ C@Uv Q}eDt wO |SQv= |yOR=@ u=R}t |xU}=kt |=Q@
'=wy uOQm lvN QO x=oDUO |}=Q=m |UQQ@ |=Q@ u}vJty "OvQ}o|t Q=Qk xO=iDU= OQwt
[16]%Ov=xOWh} QaD u}vJ sv@W |x]kv xOR=@ w ?w]Qt ?=@L|}=tO xOR=@ |=yC}tm
COP =Cooling capacity

Power usage
(31)

EER =3=41� COP (32)

"wb= Tdb;aire�Tdb;airo

Tdb;aire�Twb;aire
(33)

"dp=Tdb;aire�Tdb;airo

Tdb;aire�Tdp;aire
(34)

x=oDUO |Q=DN=U C=YNWt "7"2
[17] 1 pwOH QO xOW x�=Q= G}=Dv R= s=yr= =@ xk@] Qy QO =yv; O=OaD w =yp=v=m O=a@=

"CU= xOy=Wt p@=k
"CU= x}v=F Q@ QDt 3 R}v =yp=v=m x@ |OwQw |=wy CaQU

|}=wy w ?; C=YNWt "8"2
p@=k 2 pwOH QO 2017 p=U |=Q@ u=Q}= |=yQyW |[a@ |}=wy w ?; C=aq]=
pO@t l} Q@ sm =L CqO=at pL R}v w C=aq]= u}= R= xO=iDU= =@ [18]"CU= xOy=Wt
xOW G=QNDU= u}W}B |=yVN@ QO xm wmvUDwU}t |xNQJ Q@ |vD@t CQ=QL � sQH
OQwt u=Q}= QwWm QO 'wmvUDwU}t |xNQJ Q@ |vD@t |xOvvmlvN l} OQmrta 'CU=

"CU= xOW x�=Q= u; G}=Dv xt=O= QO xm CU= xDiQo Q=Qk |UQQ@

|Q=Ri=sQv |R=Ux}@W "3
x@ pL |=Q@ xO=iDU= OQwt Vt "CU= xOW s=Hv= ?rDt Q=Ri=sQv ltm =@ Cq=at pL
u}= h=Oy= |=Q@ "CU= xOW h} QaD u} RDQ=m C=YDNt QO w uQ=kDt '|DUO CQwY
xO=iDU= OQwt pL sD} Qwor= "CU= xOW xO=iDU= u=tr= uw}r}t l} =@ Vt R= VywSB
|x@DQt R= R}v CqO=at pL R= |W=v |=]N w xOw@ OwOLt p[=iD pwY= |=v@t Q@

"CU= pw=

Vt R= pqkDU= "1"3
QO pO@t R= |HwQN pwYLt |=wy |=tO 'Vt xR=Ov= R= G}=Dv pqkDU= |UQQ@ |=Q@
pmW Q=Owtv QO pY=L G}=Dv w xDiQo Q=Qk |UQQ@ OQwt u=tr= O=a@= hrDNt |=yxR=Ov=
|QDt|r}t 1 u=tr= |xR=Ov= 'Q=Owtv u}= G}=Dv R= xO=iDU= =@ "CU= xOW xO=O u=Wv 6
QDt|r}t 1 R= QDlJwm Vt O=a@= QO =Q} R "OW ?=NDv= |R=Ux}@W w x@U=Lt |=Q@

83



"""Q@
|vD

@tu
ml

vN
|xN

QJ
|R=

Ux}
@Ww

|U
QQ@

ZQa |=DU=Q QO pwYLt |=yp=v=m R= |HwQN |=wy |=tO C=Q}}eD OvwQ "8 pmW
"CQ=QL � sQH pO@t

"?w]Qt C=k@] s}v QO =wy u=} QH =tO C=Q}}eD OvwQ "9 pmW

pw] |=DU=Q QO ?w]Qt |=yp=v=m R= |HwQN |=wy |=tO C=Q}}eD OvwQ "10 pmW
"pO@t

|}=Hx@=H CQ=QL p=kDv= MQv =@ "CU= ?; sr}i =@ =wy u=} QH u}= s}kDUt T=tD
�CU= u=} QH |SQv= |=wDLt uOw@ QDtm |=vat x@ ,=DQOv xm � |tHL QPo 'u=Um}
"OW=@ xDW=O =tO Q}}eD |wQ Q@ |QDW}@ QF= u=Um} CQ=QL p=kDv= MQv xm OwW|t Ea=@
?w]Qt |=yp=v=m R= |HwQN |=wy u=} QH |=tO C=Q}}eD OvwQ R}v 10 pmW QO
xOW xO=O u=Wv ?w]Qt |=yp=v=m |HwQN QO =tO Q=Owtv u}= QO "OyO|t u=Wv =Q

"pwYLt |=yp=v=m xk@] s}v uwQO |=wy |=tO C=Q}}eD OvwQ "7 pmW

OYQO "OQ=Ov G}=Dv Q@ |Q}otWJ Q}F-=D Vt O=a@= uOQm QDlJwm w xOW =Qoty G}=Dv
Vt R= R}v Vt |=Q@ "CU= �0/056 R= QDsm Vt |xR=Ov= Q}}eD R= |W=v =]N
pw] =@ |}=y`@ Qt R= xO=iDU= =@ Q_v OQwt K]U xm |Qw] x@ 'xOW xO=iDU= Ot=aDt

"CU= xOW |Ov@ Vt 'Q_v OQwt `r[

EL@ w G}=Dv "4
'pO@t x@ |OwQw |=wy u=wva x@ u=QyD QyW |}=wy w ?; \}=QW uDiQo Q_v QO =@
|xrLQt QO w xDiQo s=Hv= x=oDUO u}= |wQ |}=tO p}rLD w |OQmrta C=YNWt
OQwt R}v u=Q}= hrDNt |=yQyW QO u; R= xO=iDU= u=mt= w x=oDUO OQmrta 'Oa@
s}v |wQ Q@ 'pt=m xk@] |=H x@ =y|UQQ@ 'uQ=kD x@ xHwD =@ "CU= xDiQo Q=Qk |UQQ@

"CU= xOW s=Hv= C=k@]

�pwYLt |=wy u=} QH� lWN xk@] s}v QO =wy u=} QH "1"4
u=Wv 7 pmW QO lWN C=k@] s}v QO pwYLt |=wy u=} QH |=tO C=Q}}eD OvwQ
=tO u} QDq=@ �Q=Owtv CU=Q VN@� VN@ u}= |OwQw QO =wy u=} QH "CU= xOW xO=O
=Q OwN |vwQO |SQv= 'xOW u}}aD V}B R= Q}Ut uOQm |] =@ w xDW=O =Q xNQJ QO
u=} QH |=tO hqDN= xHwD p@=k |xDmv "O@=}|t Vy=m u; |=tO w xO=O CUO R=
|=tO '?; |v=}t uRNt R= uOW QwO =@ |va} CU= uwQ}@ CtU x@ pO@t uwQO R=
QO hqDN= u}= "CU= QDW}@ 'uRNt CUOQ=vm |=wy =@ xU}=kt QO |HwQN |=wy
QO |HwQN |=wy u=} QH |=tO "CU= xOy=Wt p@=k |Q=Owtv CQwY x@ 8 pmW
u} QDQwO QO |HwQN |=wy u=} QH |=tO w Tw}UrU xHQO 22/26 ?; uRNt Q=vm
"CU= Tw}UrU xHQO 22/23 �CU= QDt |Dv=U 30 =Hu}= QO xm � uRNt R= x]kv
|=Q@ =t= 'CU= uOQm Q_v hQY p@=k ,=[a@ w sm wQ V}B |L=Q] QO hqDN= u}=

"OQ}o Q=Qk |UQQ@ OQwt |DU}=@ QDnQR@ |=yx=oDUO CN=U

|vRC@w]Q |=wy u=} QH� ?w]Qt |xk@]s}v QO =wy u=} QH "2"4
�xOW

xOy=Wt p@=k ?w]Qt |xk@]s}v uwQO =wy u=} QH |}=tO C=Q}}eD OvwQ 9 pmW QO
QDtm u; p}rO xm CU= pwYLt |=wy VN@ R= QDW}@ VN@ u}= QO =tO Ci= "CU=
u}vJty w pwYLt |=wy |xk@] C@Uv x@ VN@ u}= QO =wy |tHL QPo uOw@
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"?w]Qt C=k@] |HwQN QO ?; |=tO C=Q}}eD OvwQ "13 pmW

xOW ?=NDv= xv}y@ pw] u=wva x@ QDt 0/8 pw] 'pO@t pw] V}=Ri= QF= QO x=oDUO
"CU=

u=Q}= QO x=oDUO OQmrta "5"4
"CU= xDiQo Q=Qk|UQQ@ OQwt u=Q}=hrDNt |=yQyW QO x=oDUO OQmrta xrLQt u}= QO
|DQ=QL V}=U; \}=QW pw= QwLt "CU= xOW RmQtDt |rY= QwLt wO Q@ |UQQ@ u}=
sQH pO@t |DQ=QL OQmrta 3 pwOH QO "|SQv= hQYt xOR=@ \}=QW swO QwLt w
|=tO x@ \w@ Qt |=yuwDU "CU= xOW xOQw; wmvUDwU}t |xNQJ Q@ |vD@t CQ=QL
|DQ=QL V}=U; \}=QW Q@ |HwQN |@Uv C@ w]Q w xOvvmlvN R= |HwQN |=wy
�100 u=tOv=Q =@ w p;xO}=\}=QW QO pw=ODt |Q}N@DV}=tQU |=yx=oDUO [19]"OvQF-wt
x=oDUO u}= [20]"OvQ=O =Q ?w]Qt ?=@L |=tO =D |OwQw |=wy |=tO Vy=m |}=v=wD
p@=k |Q}N@D V}=tQU |=ysDU}U Q}=U =@ ?w]Qt ?=@L |}=tO xOR=@ R= xO=iDU= =@
pta wmvUDwU}t |xNQJ |=v@tQ@ xm |}=yx=oDUO p;xO}= \}=QW QO "CU= xU}=kt
[20]"Ovvm lvN u; sv@W |x]kv |=tO |m}ORv =D =Q |OwQw |=wy Ovv=wD|t 'Ovvm|t
xar=]t u}= QO p}rLD OQwt x=oDUO OQmrta R}v sv@W |x]kv xOR=@ uwDU R= xO=iDU= =@

"CU= xOW xU}=kt x=oDUO p;xO}= Cr=L =@ hrDNt |=yu=DU= QO
"CU= xOW xO=O u=Wv ?; w |SQv= hQYt QO x=oDUO OQmrta R}v 4 pwOH QO
|Q}N@D V}=tQU Q@ |vD@t |=ysDU}U '4910 xQ=tW x@ u=Q}= |rt OQ=Ov=DU= j@]
?} Q[ "OvQ}o|t Q=Qk hr= |SQv= |Ov@xOQ QO 43/81 R= QDq=@ |SQv= xOR=@ C@Uv =@
"CU= ?U=vt pw=ODt |tm =QD V}=tQU |=ysDU}U =@ xU}=kt |=Q@ x=oDUO OQmrta
Qy QO x=oDUO uwQO ?; Q}N@D |xv}W}@ x@ \w@ Qt ?; Q}N@D MQv x@ \w@ Qt uwDU
Q}=U C@Uv x@ xm CU= x=oDUO u}= ?; hQYt u=R}t Qou=}@ xm "CU= Ca=U

"OQ=O =Q |QDu}}=B ?D=Qt x@ hQYt ẁ@]t x} wyD CavY QO OwHwt |=ysDU}U

G}=Dv |HvUCLY "5
xO=iDU= p=vWvQDv}=|r}UCmQW C=aq]= R= 'xOt;CUO x@ G}=Dv|HvUCLY |=Q@
Q@|vD@t s}kDUtQ}e |Q}N@D ẁ@]t x} wyD |=yx=oDUO O}rwD =@CmQW u}= "CU= xOW
CqwYLt u=}t QO "CU= xOQm R=@ |Qw=:vi u}= xaUwD |=Q@ =Q x=Q wmvUDwU}t |xNQJ
QO xOW |UQQ@ x=oDUO x@ =Q OQmrta u} QDx}@W 50 s= |xOvvmlvN 'xawtHt u}=
w xOW V}=tR; 143 |QW= OQ=Ov=DU= j@] 50 s= |xOvvmlvN "OQ=O VywSB u}=
|yO=wyC}iQ_ =@ x=oDUO u}= u}vJty [21]"CU= 29/3 OwOL u; OQmrta?} Q[

"?w]Qt C=k@] s}v QO ?; sr}i |=tO C=Q}}eD OvwQ "11 pmW

"?w]Qt C=k@] |HwQN QO ?; |=tO C=Q}}eD OvwQ "12 pmW

OwOL QO ?w]Qt p=v=m u}rw= R= |HwQN |=wy |=tO xm OwW|t xOy=Wt "CU=
p=v=m u} QN; R= |HwQN |=wy |=tO xm |r=L QO CU= Tw}UrU xHQO21/8

"CU= Tw}UrU xHQO 19/3 OwOL QO ?w]Qt

?; sr}i u=} QH "3"4
xO=O V}=tv ?w]Qt C=k@] s}v uwQO ?; u=} QH |=tO C=Q}}eD OvwQ 11 pmW QO
|=yp=v=m |HwQN QO ?; u=} QH |=tO C=Q}}eD Qou=}=tv R}v 12 pmW "CU= xOW
|oJQ=Bm} QOpmW wOu}= QO xDiQoCQwY|=y|UQQ@ QO syt|xDmv "CU=?w]Qt
OQmrta QO =yp=v=m |R=U=OH |=Q@ xQ=w}O OwHw |va} &CU= C=LiY QO |}=tO
|xv}tm w Tw}UrU xHQO 18/25 ?; u=} QH |=tO |xv}W}@ "CU= Q}F-=D|@ |}=tO
�1/39 u=R}t x@ ?; u=} QH |=tO Ci= Qov=Wv u}= xm CU= Tw}UrU xHQO 18 u;
u=} QH |=tO w O}WwB sWJ u; R= u=wD@ xm CU= |OL QO =tO hqDN= u}= "CU=

"OQm ZQi C@=F =Q ?;

pO@t |xv}y@ pw] "4"4
pO@t hrDNt |=ypw] QO xOvvmlvN OQmrta ?} Q[ C=Q}}eD OvwQ 13 pmW QO
CN=U xv} Ry V}=Ri= uDiQo Q_v QO =@ "CU= xDiQo Q=Qk |UQQ@ OQwt CQ=QL w sQH
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QQ@wmvUDwU}t |xNQJ Q@ |vD@t |Q}N@D xOvvmlvN |OQmrta C=YNWt "4 pwOH

"u=Q}= |=yQyW QO |SQv= w ?; hQYt Q_vx]kv R=

|vD@t |Q}N@D |xOvvmlvN [22]|DQ=QLV}=U;\}=QW uDiQo Q_v QO =@ 'OW VQ=Ro 4
u}= QO w CU= xO=iDU= p@=k u=Q}= j]=vt R= �86 R= V}@ QO wmvUDwU}t |xNQJ Q@
u}vJty "CW=O Oy=wN u=Q}= |rt OQ=Ov=DU= =@ j@=]t =Q hr= |SQv= ?UJQ@ 'j]=vt
OQm =aO= u=wD|t [18]u=Q}= QwWm u=DU= Qy C}atH |=Q@ xOW x�=Q= Q=t; u} QN; j@] Q@
"OQ=O OwHw QwWm C}atH R= �85 R= V}@ |=Q@ xOvvmlvN u}= R= xO=iDU= u=mt= xm
OwOL x@ xHQO 37 OwOL R= =Q x=oDUO x@ |OwQw |=wy R= swUwO x=oDUO u}=
|xOvvmhQYt x@ w xOv=UQ QDt|Dv=U 80 pw] =@ pO@t l} QO Tw}UrU xHQO 21
=wy |=yu=} QH u}@ CQ=QL pO=@D u=tR 'pO@t pw] V}=Ri= =@ "OyO|t p} wLD |}=yv
pmW uDiQo Q_v QO =@ =t= OwW|t QDW}@ =tO Ci= xH}Dv QO w xDi=} V}=Ri= ?; w
Q_v QO xv}y@ pw] u=wva x@ |L=Q] u}= QO =Q QDt|Dv=U 80 pO@t pw] u=wD|t 9
=t= OQ=Ov |Q}otWJ Ow@y@ pO@t OQmrta 'pO@t pw] V}=Ri= =@ xm |Qw] x@ "CiQo

|=yQyW QO wmvUDwU}t |xNQJ Q@ |vD@t |xOvvmlvN |}=tO OQmrta "3 pwOH
"u=Q}=

|=tO �95 =D �120 OwOL x@ =Q |OwQw |=wy |=tO Ov=wD|t x}v=F Q@ QD}r 635
|xOvvmlvN xm OyO|t u=WvVywSB u}= "OyOVy=m |OwQw |=wy ?w]Qt ?=@L
u=Q}= |=yQyW QO u}ov=}t Qw] x@ wmvUDwU}t |xNQJ Q@ |vD@t s}kDUtQ}e |Q}N@D
Vy=m u; ?w]Qt ?=@L |=tO �84/66 OwOL x@ =Q |OwQw |=wy |=tO Ov=wD|t
=wy |=tO Vy=m u}ov=}t '|Q}ou}ov=}t u}= R= u=Q}= |v=DUywm j]=vt hPL =@ "OyO
VQ=Ro �95 =@ xU}=kt QO xm CU= |OwQw ?w]Qt ?=@L |=tO �90/4 OwOL x@

"OQ=O |m}ORv |rw@k p@=k u=R}t x@ p=vWvQDv}= |r}U CmQW \UwD xOW

|Q}oxH}Dv "6
w 3 pw=OH QO xm wmvUDwU}t |xNQJ Q@ |vD@t CQ=QL sQH pO@t OQmrta x@ xHwD =@
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Ovyt &[m] ?w]Qt p=v=m ZQa =Ix

&[m] lWN p=v=m ZQa =Iy

&[W/mK] |DQ=QL C}=Oy ?} Q[ =K

&[m] p=v=m pw] =L

&[kg/s] u=tr= Qy QO ?; Q}N@D MQv = _mevap

&[kg/s] lWN |=yp=v=m R= =wy |Qw@a |tQH |@O = _mx

&[kg/s] ?w]Qt p=v=m R= |Qw@a |tQH |@O = _my

&[kg/s] ?; sr}i R= |Qw@a |tQH |@O = _mwater

&pO@t C=k@] O=OaD =N

&?w]Qt |=yp=v=m O=OaD =Nw

&[Pa] =wy Q=Wi =Pair

&[Pa] ?; Q=N@ `=@W= Q=Wi =Pg

&|HwQN =o

&[m3=s] lWN |=yp=v=m R= |Qw@a |=wy pm |@O =Qdry

&[m3=s] pwYLt |=yp=v=m R= |Qw@a |=wy pm |@O =Qproduct

&[m3=s] ?; |rm |@O =Qwater

&[m3=s] ?w]Qt |=yp=v=m R= |Qw@a |=wy pm |@O =Qwet

&[0C] lWN p=v=m QO =wy |=tO =Tp(x; y)

&[0C] ?w]Qt p=v=m pw] QO =wy |=tO =Tw(x; y)

&[0C] |OwQw |=wy |=tO =Tintake

&[0C] ?; sr}i |=tO =Tf(x; y)

&[0C] |OwQw QO ?; sr}i |=tO =T�

&[0C] |HwQN |=wy |=tO =Tout

&[0C] ?w]Qt ?=@L |=tO =Twb

&[0C] sv@W |x]kv |=tO =Tdp

&[0C] lWN ?=@L |=tO =Tdb

&[m/s] ?; sr}i QO ?; CaQU =Vf

&[m/s] lWN p=v=m QO =wy CaQU =VP

&[m/s] ?w]Qt p=v=m QO =wy u=} QH CaQU =Vw

&[m] pO@t ZQa =W

&[m] pO@t pw] CyH QO QwLt =X

&[m] pO@t ZQa CyH QO QwLt =Y

|v=vw} s�qa
&|@Uv C@ w]Q =;

&[Pa] Q=Wi Ci= =�P

&[kg=m3] =wy |r=oJ =�air

&[kg=m3] ?; |r=oJ =�water

&[gr/kg dry air] |OwQw \}=QW QO jr]t C@ w]Q =!i

[gr/kg dry air] `=@W= \}=QW QO jr]t C@ w]Q =!s

"O@=}|t V}=Ri= '|iQYt x}rw= O=wt V}=Ri= p}rO x@ pO@t CN=U xv} Ry p@=kt QO
u=} QH w ?; u=} QH |=tO u=wD|t 12 w 11 |=ypmW uDiQo Q_v QO =@ u}vJty
CiQo Q_v QO C@=F ?w]Qt C=k@] `]kt K]U R= |t}v R= V}@ QO =Q ?w]Qt |=wy

"OQm Q_v hQY =tO Q}}eD R= w

|Ov@`tH "7
wmvUDwU}t|xNQJ Q@|vD@t|Q}N@D xOvvmlvNl} Q@ sm =LCqO=at xar=]tu}= QO
C=aq]= R}v w OwOLt p[=iD |OOa VwQ x@ xHwD =@ xt=O= QO w OW G=QNDU=
Q@ |}=tO |r}rLD 'xOvvmlvN x@ |OwQw |=wy \}=QW u=wva x@ u=QyD QyW |U=vW=wy
|m =L p}rLD u}= R= xOt; CUO x@ G}=Dv "CiQo CQwY xOvvmlvN u}= pO@t |wQ
|=wy |=tO Ov=wD|t wmvUDwU}t |xNQJ Q@ |vD@t |xOvvmlvN l} xm CU= u; R=
Vy=m |OwQw |=wy |=tO C@Uv Tw}UrU xHQO 18 OwOL =D =Q u=QyD Ovv=t |QyW
OQmrta 'u=DU= u; |xOv}=tv u=wva x@ u=DU= Qy Rm =Qt uDiQo Q_v QO =@ R}v xt=O= QO "OyO
x@ |HwQN G}=Dv R= xO=iDU= =@ "OW |UQQ@ u=Q}=hrDNt |=yu=DU= QO xOvvmlvN u}=
\}=QW O=H}=|}=v=wD|HwQN |=wy |=tO w|HwQN|@UvC@ w]Qp}@k R= xOt;CUO
"CiQo Q=Qk |UQQ@ OQwt xar=]t u}= QO ZwQit |xOvvmlvN |=Q@ '|DQ=QL V}=U;
|}=tO |yOR=@ w ?w]Qt ?=@L |}=tO |yOR=@ Ovv=t |D=aq]= R= xO=iDU= =@
CavY QO OwHwt |=ysDU}U Q}=U =@ ZwQit xOvvmlvN u}@ xU}=kt sv@W x]kv
QO wmvUDwU}t |xNQJ Q@ |vD@t xOvvmlvN OQmrta =@ u}vJty w ẁ@]t x} wyD

"OW s=Hv= p;xO}= Cr=L
Q_v R= xOvvmlvN u}= |OQmrta G}=Dv 'QwWmhrDNt |=yu=DU= QO R}vC}=yv QO
xOvvmlvN u}= ?wr]t Q=}U@ OQmrta R= u=Wv G}=Dv "OW VQ=Ro ?; w |SQv= hQYt
QwWmC}atH R= �85 R=V}@ w j]=vt R= �86 R=V}@ xm |Qw] x@ 'OyO|t u=Q}= QO
"OvQ=O 31 OwOL QO|]UwDt OQmrta?} Q[ =@ =Q xOvvmlvN u}= R= |OvtxQy@ u=mt=

=yxv=Wv w s�qa CUQyi
u}Dq s�qa

&[kJ/kg] =wy xS} w |=tQo =Cp�air

&[kJ/kg] ?; |xS} w |=tQo =Cp�water

&[ Lit
hr ] ?; hQYt u=R}t =evaporation ratio total

&|OwQw =e

&[m] ?; sr}i Ct=N[ =Hf

&[m] lWN p=v=m `=iDQ= =HP

&[m] ?w]Qt p=v=m `=iDQ= =Hw

&[w=m2] pwYLt p=v=m |}=Hx@=H ?} Q[ =hproduct

&[w=m2] ?w]Qt p=v=m QO |}=Hx@=H ?} Q[ =hwet

&[kJ/kg] ?; Q}N@D u=yv |=tQo =hfg
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