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t(0; z; �) = t(2�; z; �); Y (0; z; �) = Y (2�; z; �)
tw(0; z; �) = tw(2�; z; �); W (0; z; �) =W (2�; z; �)
%R= CU= CQ=@a <=}L= w |}=OR C@ w]Q |=yVN@ |=Q@ x}rw= \}=QW
t('; z;0) = t0; Y ('; z;0) = Y0
tw('; z;0) = t0; W ('; z;0) =Weqjta

|Q}oxH}Dv w EL@
=yQDt=Q=B T=U=Q@ p}rLD w x} RHD "1

x@ =OD@= OvwW|t pt=W =Q u=mt w u=tR |=yQ}eDt xm 5 =D 1 CqO=at
xO=iDU= =@ TBU "OvwW|t p}O@D OwOLt hqDN= CqO=at |=yxwQo
pOt w '|v}@V}B =ORC@ w]Q MQJ |m}t=v}O Q=DiQ K} QY VwQ R=
|y=oW}=tR; |=yxO=O R= |[=} Q pOt CLY O}}-=D |=Q@ "OwW|t pL
pS=m}r}U Ot=H C=QP ?P=H =@ Q=wO |=ORC@ w]Q MQJ l} R= pY=L
20 Ct=N[ w Q]k x@ |NQJ \UwD C=W}=tR; "CU= xOW xO=iDU=
\}=QW w MQJ C=YNWt "CU= xOW s=Hv= 3 pmW j@=]t QDt|Dv=U

"CU= xOW x�=Q= 1 pwOH QO V}=tR;
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u} QUvx=wNO}t= =[QOtLt w 'u=}tRtR u}ULQ}t= 'xO=Ru=wryB uUL

u=tR?ULQ@ umlWN MQJ ?PHVN@ R= |HwQN |@UvC@w]Q "6 pmW
"2 pwOH \}=QW =@ j@=]t �ODtt |vLvt� pOt w �|a@ Qt \=kv� V}=tR; R=

u=tR ?ULQ@ umlWN MQJ ?PH VN@ R= |HwQN CQ=QL xHQO "7 pmW
"2 pwOH \}=QW =@ j@=]t �ODtt |vLvt� pOt w �|a@ Qt \=kv� V}=tR; R=

?ULQ@ umlWN MQJ ?PHVN@ R= |HwQN |=wy u=} QH CaQU "8 pmW
"2 pwOH\}=QW =@ j@=]t �ODtt\N� pOt w �|a@ Qt \=kv�V}=tR; R= u=tR

u}@ |y=o xJQo = 'OvQ=O hqDN= Qo}Om} =@ OYQO 35 OwOL QFm =OL =D
Qo = "CU= xOW pY=L |@ wN j}@]D |@ QHD C=aq]= w pOt C=aq]=
7=yxO=O VR=Q@ VwQx@ Ovm|t Qw@a |@ QHD \=kv R= xm |vLvt u} QDy@
OwOL \=kv ẁtHt hqDN= 'OwW xU}=kt pOt |vLvt =@ w OwW sUQ
|@U=vt j}@]D |@ QHD C=aq]= =@ pOt OyO|t u=Wv xm OwW|t �10
pOt R= ?PHVN@ R= |HwQN CQ=QL xHQO\UwDt 7 pmW QO "OQ=O
u=}t hqDN= QFm =OL "CU= xOW xU}=kt Qo}Om} =@ |@ QHD |=yxO=O w
CU= OYQO 15 pO=at xm CU= xk}kO 61 OwOL QO pOt w V}=tR;
V}=tR; |=yxO=O w pOt QO CQ=QL xHQO \UwDt \=kv Q}=U QO =t=

"OvQ=O Ck@=]t sy =@ ,=@} QkD
|=yxO=O w pOt QO |Ov}=Qi |=wy u=} QH CaQU 8 pmW QO
pOt R= pY=L |=wy u=} QH CaQU "CU= xOW xU}=kt sy =@ |@ QHD
CU= xDi=} Vy=m 5 5m/s OwOL R= |tm Q=}U@ ?}W =@ |HwQN QO

|OwQw|=wy|@UvC@w]Q?ULQ@utQm ;K}LYD?} Q[C=Q}}eD "4pmW
"hrDNt |=yCQ=QL xHQO QO ?PH VN@

C=aq]= j@=]t w ?PH\}=QW QO u=tR?UL Q@ =wyC@w]QC@Uv "5 pmW
"1 pwOH

"|}xv=}=Q |xt=vQ@ x@ |OwQw C=aq]= w |y=oW}=tR; \}=QW "2 pwOH
�35 ?PH VN@ x@ |OwQw |@Uv C@ w]Q

35�C ?PH VN@ x@ |OwQw CQ=QLxHQO
2 251m=s ?PH VN@ x@ |OwQw |=wy u=} QH CaQU

�25 <=}L= VN@ x@ |OwQw |@Uv C@ w]Q
95�C <=}L= VN@ x@ |OwQw CQ=QL xHQO

2 251m=s <=}L= VN@ x@ |OwQw |=wy u=} QH CaQU
25�C \}Lt CQ=QL xHQO
�10 \}Lt |@Uv C@ w]Q

24Rev=hr MQJ VOQo CaQU
�=2Rad <=}L= VN@ |x} w=R

227 1hPa Q=Wi Ci= \UwDt

MQJ Qw=Ht |=wy CQ=QL xHQO w C@ w]Q '\}Lt \}=QW QO =OD@=
pQDvm |xv=t=U l} |=Q=O umlWN Q=wO MQJ "CU= xOW |Q}oxR=Ov=
MQJ QwO u=wD|t jQ@ u=} QH Tv=mQi Q}}eD =@ xm CU= |Uv=mQi QwO
|OwQw C=aq]= "O=O Q}}eD Ca=U QO QwO 24 5 OwOL =D QiY R= =Q
xOW x�=Q= 2 pwOH j@=]t V}=tR; \}=QW w |}xv=}=Q CQwYx@ xt=vQ@
|Ov}=Qi |=wy *C@ w]Q C@Uv w CQ=QL xHQO |x@U=Lt |=Q@ "CU=
xO=iDU= \UwDt Q}O=kt R= umlWN MQJ QO VN@ Qy R= GwQN R= TB

"CU= xOW
C=W}=tR; R= pY=L C=aq]= '8 =D 6 |=ypmW R= l} Qy QO
pwOH QO GQOvt |y=oW}=tR; \}=QW j@=]t |[=} Q pOt w |@ QHD
|@Uv C@ w]Q \UwDt 6 pmW QO "Ov=xOW xU}=kt Qo}Om} Q=vm QO 2
xU}=kt Qo}Om} =@ V}=tR; w |[=} Q pOt R= xO=iDU= =@ MQJ R= |HwQN
QiY R= pOt w |@ QHD C=aq]= xm OyO|t u=Wv pmW u}= "CU= xOW
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""" MQJ OQmrta Q@ QF-wt |=yQDt=Q=B p}rLD w x} RHD

j@=]t <=}L= w ?PHVN@C@w]QC@Uv |=Q@|@w=vD |=y|vLvt "9 pmW
"3 pwOH |OwQw \}=QW

?PHVN@ QO ?P=H |xO=t |wDLt ?; |=Q@ |@w=vD |=y|vLvt "10 pmW
"3 pwOH |OwQw \}=QW j@=]t <=}L= w

<=}L= w ?PH VN@ QO =wy CQ=QL xHQO |=Q@ |@w=vD |=y|vLvt "11 pmW
"3 pwOH |OwQw \}=QW j@=]t

"pOt pL |}xv=}=Q xt=vQ@ x@ |OwQw C=aq]= "3 pwOH
Q=Okt OL=w |OwQw |=yQDt=Q=B
1 5 m=s ?PH VN@ QO =wy u=} QH CaQU
90 � ?PH VN@ QO =wy |@Uv C@ w]Q
35 �C ?PH VN@ QO =wy CQ=QL xHQO
3 5 � <=}L= VN@ QO =wy |@Uv C@ w]Q
88 �C <=}L= VN@ QO =wy CQ=QL xHQO

CQ=QL xHQO |@ w=vD C=Q}}eD 11 pmW "CU= 42=5g=kgOwOL
?w=vD QO "OyO|t u=Wv MQJ VOQo swO w pw= QwO QO =Q =wy u=} QH
QDsQo <=}L= d=O |=wy R= |W=v CQ=QL p=kDv= R= QDU@ xmv}= p}rO x@ swO
hqDN= R= QF-=Dt R}v ?PH VN@ R= `]kt Qy QO =wy u=} QH 'CU= xOW
"OQ=O |QDW}@ |=tO pw= QwO x@ C@Uv w xOw@ QDU@ w =wy CQ=QL xHQO
pO=at pw= ?w=vD QO w ?PH VN@ |HwQN QO =wy CQ=QL xHQO
xHQO u=}O=Qo p}rOx@ xm CU= 40�C swO ?w=vD QO w CU= 30�C

"CU= QDU@ =@ CQ=QL

C=v=Uwv p}rOx@ "OwW|t x_Lqt C@=F OvwQ =@ ,=@} QkD 8 pmW QO xm
OvwQ |rw OQ=Ov OwHw V}=tR; w pOt u=}t j}kO |xU}=kt x=oDUO
\UwDt "OwW|t xOy=Wt R}v V}=tR; QO u=tR =@ =wy CaQU Vy=m
R= OyO VWwB =Q V}=tR; \=kv xm |vLvt u} QDy@ =} |W}=tR; \=kv
R= pY=L G}=Dv =t= "OQ=O hqDN= |[=} Q pOt=@ �33 OwOL =D QiY
umlWN Q=wO MQJ pw] QO xm OyO|t u=Wv |@ wNx@ V}=tR; w pOt

"CU= xDi=} V}=Ri= =wy u=} QH CaQU
w pOt =t= CU= 2 251m/s MQJ |OwQw QO =wy u=} QH CaQU
|HwQN QO xrY=iq@ =wy u=} QHCaQU xm OyO|t u=Wv wO QyV}=tR;
p}rO x@ |HwQN QO =wy u=} QH CaQU =Pr "CU= 5 5m/s OwOL
"CU= xDW=OV}=Ri= |OwQw x@C@Uv Q@=Q@ 2 5 =DC@ w]Q w =tO C=Q}}eD

MQJ |@w=vD |=y|vLvt "2
pmW C=}�RH |x�=Q= C}r@=k R= xar=]t u}= QO xDiQ Q=mx@ |[=} Q pOt
w p=v=m pN=O QO =wy u=} QH wO Qy QO CQ=QL xHQO w C@ w]Q |Qy=_
|awv "CU= Q=OQwNQ@ MQJ VOQo hrDNt |=yQwO QO ?P=H |xO=t
Q=O}=B|]}=QW QO �p=v=m � u=tr=l}|DQ=QL |=yQDt=Q=B R=|@ w=vD p}iwQB
p=mW= QO =wy CQ=QL xHQO w QDU@ |wDLt ?; 'C@ w]Q C@Uv pt=W
Cr=L u}= QO MQJ VOQo CaQU "CU= xOW xO=O u=Wv 11 =D 9
w |@Uv C@ w]Q 'xHQO 180 ?PH VN@ |x} w=R 'Ca=U QO QwO 9
"CU= 25�C w �50 Q@=Q@ ?}DQDx@ x}rw= \}=QW QO =wy CQ=QL xHQO
|@ w=vD p}iwQB "CU= 3 pwOH j@=]t =ypmW u}= QO |OwQw \}=QW
"CU= xOW p}mWD <=}L= w ?PH VN@ R= |@ w=vD xQwO l} CQwYx@
swO w pw= QwO |=Q@ =Q =wy u=} QH C@ w]Q C@Uv C=Q}}eD 9 pmW
swO ?w=vD QO "OyO|t u=Wv <=}L= w ?PH VN@ QO MQJ VOQo
|mOv= <=}L= w ?PH VN@ wO Qy QO =wy C@ w]Q C@Uv MQJ VOQo
w ?PH VN@ QO =wy C@ w]Q C@Uv 200 |x}v=F QO "CU= xOQm Q}}eD
?w=vD� 600 |x}v=F QO =t= 'CU= 6 3 OwOL QDt|Dv=U 2 5 `]kt QO
QDt|Dv=U 2 5 `]kt QO w ?PH VN@ QO =wy C@ w]Q C@Uv �swO
=@ =y|vLvt \}=QW Q}}eD Cra "CU= 6 4 OwOL w pw= QwO R= V}@
CQ=QL xHQO C=Q}}eD 'swO QwO x@ MQJ VOQo pw= QwO QO Qo}Om}
|=wy u=} QH R= |W=v� QDU@ CQ=QL xHQO V}=Ri= p}rO x@ =wy u=} QH
swO QwO x@ |OwQw QO QDU@ |wDLt ?; \}=QW Q}}eD R}v w �<=}L= d=O

"CU= MQJ VOQo
?PH |=yVN@ QO =Q QDU@ ?; Q=Okt |@ w=vD |vLvt 10 pmW
|t=ovy "OyO|t u=Wv MQJ VOQo swO w pw= ?w=vD |=Q@ <=}L= w
p=v=m R= |Ov}=Qi |=wy ,=OOHt w Ovm|t |] =Q pt=m QwO l} MQJ xm
|}=yDv= \}=QW =Q QDU@ |wDLt ?; Q=Okt 'Ovm|t Qw@a ?PH VN@
Q=Okt u}= 10 pmW QO xm Ovm|t u}}aD pw= ?w=vD QO <=}L= VN@
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u} QUvx=wNO}t= =[QOtLt w 'u=}tRtR u}ULQ}t= 'xO=Ru=wryB uUL

CQwYx@ <=}L= =} ?PH VN@ QO w umlWN Q=wO MQJ |=yp=v=m R=
"Ovm |} woV}B u=tR R= |a@=D

xH}Dv u}= |R=�UpOt R= xOt; C�UO x@ p=m�W= p}rLD w x} RHD R=
V}=tR; R= p�Y=L |=yxO=O u}@ hqDN= |mOv= xm Ow�W|t p�Y=L
Ov=wD|t |rm Qw�]x@ pOt u}= =t= 'OQ=O OwHw |R=�UpOt G}=Dv w
Q=O�}=B w =QPo\}=Q�W QO|rw�katCkO =@ =Q =ORC@ w�]Q MQJ OQmr�ta

"Ov�m |�woV}B

|Q}oxH}Dv
|x@U=Lt wlQO|=Q@ |Q=R@= 'xar=]tu}= QO xOW xDiQo Q=mx@ |OOapOt
pOt "CU= xDN=U sy=Qi =Q MQJ pN=O |xO}J}B |HwR |=yOv}=Qi
CQ=QL w sQH p=kDv= Q=O}=B w =QPo \}=QW CU= QO=k u}vJty QwmPt
T=U=Q@ =Q Ot=H |=y?P=H =@ umlWN Q=wO MQJ l} QO Qw=DWo w
|wDLt ?; w R=o |=wy u=} QH CaQU 'CQ=QL xHQO 'C@ w]Q C@Uv
|rw] Qy QO QDU@ =} Ot=H ?P=H CQ=QL xHQO 'QDU@ =} Ot=H ?P=H

CWwv=B
1. desiccant
2. adsorbents
3. knudsen
4. dehumidi�cation
5. regeneration
6. periodic
7. curve �tting `@=vt
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