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+W#Z3» 'Y .#Z5/-Y Z% �LÂ» �Z7/¿Y 9)�O �% �Ìn¿' ÊU  ,��- ,YÂ$ ,��- ,YÂ$ "Z»# CY�ÌLZe�ÂÌ¿�M 1|2� .#Y# fÌOÂe .+2U%Y�
'Y |Àe�Z^� , Ÿ)Â$ ¾¯ &7  �Ìn¿' ÊU  ,��- Á YÂ$ ,��- ,YÂ$ "Z»# ,�Z7/¿Y ¾Ì%:

)exp(),,( 321

abs
caocaeff T

UUTUUfD
D

D DD � (9) 

+W#Z3» 'Y .#Z5/-Y Z% "'Z�WZ3_ "h�¿Y�ÂÌ¿�M|� +^-Zv» ]4[,]10[,]12[,]16[,]17[,]19[Á]23[:

1 -Arrhenius 
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)exp(
absg

a
oeff TR

E
DD � (10) 

+¯Ea"'Z�WZ3_ "h�¿Y ,Rg,Z$'Z( Ê»Â¼� ,%ZL )8,3143 :Â» �% :Áh Â¸Ì¯¾)Â¸¯ +8�# (,Tabs YÂ2$ p2¸U» "Z»# )+28�#
¾)Â¸¯ (ÁDo|�Z% Ê» ,%ZL.+W#Z3» 'Y10'Y �Y#Â¼¿ &) LnDeff �%Y�% �#1/Tabs `ÌR/�» P  9Ì�)K2(|$|Ì» Y�:

g

a

R
EK 2 (11) 

4-:;] + <ËZf¿ 
Ÿ)Â$ +ÌWÁY ,%Â4� "Â/v»0,36±8,3 )&7  .#Z» K�(Â¸Ì¯ �% [M K�(Â¸Ì¯ (|� +^-Zv» .�# Ÿ)Â2$ "Z2$ +Ye ÊW#Z3e ,%Â4�

 "Z»#50-60-70�)#ZR» #Y�=Ì/¿Z- +8�# 0,031±0,284,,0,035 ±0,198 Á0,019±0,133 #Â2% .P)Y�2� �# ,2%Â4� "Z2$ .#Y#
,¾  ̄&7  i¸/;»Ê^�¿ ,%Â4� |Ì5» C�Z^� +% )MR(|� Q)|^e.

QY�3|$# Ê» *Z7¿ Y� �Ìn¿' ÊU  ,��- Á Y $ ,��- i¸/;» …ÂU- �# *|� &7  &Ì/ÌÀÌ- �# Z»# �ÌLZe .# ?)YV_Y "Z2»
 Ê^�¿ ,%Â4� ,YÂ$)MR(#Y# ?$Z¯ Y� *|� &7  *Z»' +nÌ/¿ �# Á.9^2- Y� ,2%Â4� "Â2/v» ?$Z2¯ YÂ2$ �eAZ% "Z»# Y�)'

#Â7Ì».#Á� Ê» AZ% [M *#Y# ,-# 'Y *YVÌ» Á ,-Y �/7Ì% C�Y�u Á K�8 :ZR/¿Y AZ% "Z»# �# �=)# C�Z^� +% .|2¿#Y# *Z7¿ Z$�Y#Â¼¿
 % Y� #Â  ,%Â4� �/7Ì% ,Ÿ)Â$ +¯ #Y# ,-# 'Y .Z=/-# "#Á�Á 'Y Ê$ZeÂ  ̄+¸!Z_ �# ,��- +.�# .|2¿Z¼Ì^Z% ,2%Â4� *#Y# ,2-# 'Y Á
#Z/_Y eZ5eY "�e Ê¿AÂ4 +¸!Z_ .Á YÂ$ "ZÆ/��- KZ¼e "Y�% ¾¯ &7  "Z»# ?)YV_Y Z% ,%Â4� "Â/v» +¯ #Y# *Z7¿ Z¿Z)�YÁ VÌWZ¿M

,_Z) ?$Z¯ �Ìn¿' ÊU  ,��-)0,05P<(.

Ua=0.5 m/s ,Uc=3.33E-04 m/s
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Ua=1.0 m/s, Uc=2.78E-04 m/s
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Ua=1.5 m/s, Uc=2.38E-04 m/s
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QY�.4./ÌÀÌ-�% YÂ$ ,��- �ÌLZe Z»# i¸/;» …ÂU- �# Y� *|� &7  &Ì |$|Ì» *Z7¿ Y� �Ìn¿' ÊU  ,��- Á YÂ$ ".?)YV2_Y
#Ê^�¿ ,%Â4� ,¾  ̄&7  "YÂ$ ,��- �#Y# ?$Z¯ Y� *|� &7  *Z»' +nÌ/¿ �# Á.Z2% +2¯ #Y# *Z72¿ Z¿Z2)�YÁ +2)Vne M)Z/¿

Z$Z»# Ê»Z¼e "Y�% YÂ$ ,��- ?)YV_Y ,�Ìn¿' "ZÆ/��- ÁÊ^�¿ ,%Â4�|%Z) Ê» ?$Z¯ )0,05P<.(

I(�.3.�Ì4¿� Êey YX�� + Y Å YX�� ¦,fZ» z e� �{ Êa]¿ Y] K� �] Z»{ �ÌvZ! 
|Å|Ì» ½Z�¿ Y� 3+Y|» O¯ ®�y �{ pË Å ÉZÅ Ä(! ½|� ®�y ÊK �{.
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T=50ºC, Uc=3.33E-04 m/s
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T=60ºC, Uc=2.78E-04 m/s
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T=70ºC, Uc=2.38E-04 m/s
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 I(�4�� �ÌvZ! |Å{ Ê» ½Z�¿ Y� Y Å ¦,fZ» ÉZ/fX�� + Y Å ¦,fZ» ÉZÅZ»{ �{ ½|� ®�y ®ÌfÌÀÌ� �] �Ì4¿� Êey YX.
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|$# Ê» ?$Z¯ Y� Ê^�¿ ,%Â4� ,�Ìn¿' ÊU  ,��- �# ?$Z¯ .*|¿Z» *Z»' C|» ?)YV_Y Z% �Ìn¿' ÊU  ,��- �# ?$Z¯ Y�)'
 ,-Y .Y�¼$ ¾¯ &7  *Á�# :Â6v» .Z2¼e �# ,�2Ìn¿' Ê2U  ,��- ?$Z¯ Z% Ê^�¿ ,%Â4� +¯ #Y# *Z7¿ Z¿Z)�YÁ +)Vne M)Z/¿ K

YÂ$ "ZÆ/��-|%Z) Ê» ?$Z¯ YÂ$ "Z$Z»# Á)0,05P<(.

Ua=1.5 m/s,T=50ºC

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2

Axial position (m)

M
oi

st
ur

e
ra

tio
(M

R
)

3.33E-04 m/s

2.78E-04 m/s

2.38E-04 m/s

 

Ua=1.0 m/s, T=60ºC
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Ua=0.5 m/s, T=70ºC
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I(�5ÉZÅ Ä(! ½|� ®�y ÊK �{ Y Å YX�� + Y Å ÉZ»{ ¦,fZ» z e� �{ Y� Êa]¿ Y] K� �] �Ì4¿� Êey YX�� �ÌvZ! 
|Å{ Ê» ½Z�¿ Y� 3+Y|» O¯ ®�y �{ pË Å.

Á &Ì_ �Z7/¿Y .|� .#Z- , ZÌ%ZN Á *Â-�|À$ ,Z)ÂW "ZÆW|»:|» �YV_Y K�¿ Z% ,MÌNMATLAB B'Y�2% .|� &7  "Z$ .#Y# Z% 
|� .

ÊWÁV¿ 9Ìe�e +% .|»M ,-|% "ZÆW|»R2"#Â3! ÁU2ÁRMSE |¿|� ,-�Æ_ .,Á# Ê2m , Ê=/�^¼$ 9)�O ¾Ì=¿ZÌ» �)#ZR»
RMSE QY� �#6|¿Y .|� .#Y# *Z7¿ .@'Z2¿ +)A *|� &7  &Ì/ÌÀÌ- "'Z�W|» "Y�% Y� B'Y�% ¾)�/Æ% ,MÌN :|» �# Ÿ)Â2$ 

#Y# *Z7¿ Y� KÁY|» "�YÂ¿ ¾¯ &7  :Â4.
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I(�.6.OÌP¿ZÌ» �Ë{Z.» R2`02+RMSE '{ZBf�Y {� » µ|» ÉY�] .
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:Á|82B'Y�% M)Z/¿ R2,U2,RMSE ,kÁn|$# Ê» *Z7¿ MÌN :|» "Y�% Y� .�)#Z2R» Ê¸¯ �ÂU%R2,U2,RMSE ,kÁn
M¿� �# MÌN :|» "Y�% .|»M ,-|%0.9935 Ze 0.9998,1.08×10-8 Ze3.58×10-5,0.027114 Z2e 0.003575)�2%

�/»(,0.4174Ze0.9916Á0.9845Ze1.31#Â% .|� [Z;/¿Y .

µ+|\2:O¯ ®�y ¦,fZ» 5ËY�� ÉY�] <ÌA µ|» @�Y�] <ËZf¿.

Air 
velocit
y (m/s) 

Tempera
ture (°C) 

Chain linear 
velocity×104(m/

s) 
k (m-1) n R2 RMSE Ȥ2

3.33 0.4174±0.009 1.148±0.091 0.9993 0.005599 6.51E-08 
2.78 0.4367±0.011 1.169±0.024 0.9991 0.006581 1.24E-07 50 
2.38 0.4601±0.008 1.176±0.095 0.9984 0.009195 4.74E-07 
3.33 0.6087±0.014 0.984±0.052 0.9994 0.005805 7.53E-08 
2.78 0.6339±0.007 1.020±0.056 0.9994 0.005695 6.97E-08 60 
2.38 0.6695±0.005 1.044±0.085 0.9997 0.003970 1.65E-08 
3.33 0.7293±0.007 1.096±0.059 0.9994 0.006734 1.36E-07 
2.78 0.7526±0.018 1.108±0.012 0.9989 0.009063 4.47E-07 

0.5 

70 
2.38 0.8260±0.020 1.113±0.014 0.9981 0.012686 1.72E-06 
3.33 0.4791±0.016 1.123±0.097 0.9990 0.006992 1.60E-08 
2.78 0.5224±0.006 1.157±0.022 0.9991 0.007259 1.84E-07 50 
2.38 0.5582±0.009 1.174±0.084 0.9990 0.007889 2.57E-07 
3.33 0.6709±0.021 1.024±0.029 0.9996 0.004606 2.98E-08 
2.78 0.6906±0.007 1.040±0.096 0.9998 0.003575 1.08E-08 60 
2.38 0.7478±0.009 1.086±0.045 0.9996 0.005429 5.76E-08 
3.33 0.8063±0.010 1.150±0.095 0.9988 0.009948 6.49E-07 
2.78 0.8445±0.016 1.163±0.075 0.9986 0.011109 1.01E-06 

1.0 

70 
2.38 0.9387±0.012 1.179±0.068 0.9975 0.015506 3.83E-06 
3.33 0.5414±0.017 1.158±0.087 0.9987 0.008784 3.95E-07 

2.78 0.6002±0.007 1.176±0.068 0.9985 0.010201 7.18E-07 50 

2.38 0.6086±0.008 1.180±0.013 0.9989 0.008530 3.51E-07 
3.33 0.7223±0.013 1.047±0.049 0.9996 0.004863 3.71E-08 
2.78 0.7865±0.004 1.105±0.073 0.9994 0.006640 1.29E-07 60 
2.38 0.8083±0.003 1.156±0.061 0.9989 0.009785 6.08E-07 
3.33 0.8793±0.006 1.193±0.057 0.9981 0.013444 2.16E-06 
2.78 0.9445±0.016 1.206±0.069 0.9985 0.012141 1.44E-06 

1.5 

70 
2.38 0.9916±0.017 1.310±0.081 0.9935 0.027114 3.58E-05 

MÌN :|» "Z$ ,%ZLkÁmQ%ZR» �#VÌWZ¿M 'Y .#Z5/-Y Z% ,*|� &7  "ZÆ/%ZL *ÂÌ-�(� +¿Z(|Àm|¿|� B'Y�% .,-|% �)' M)Z/¿ +¯
|»M:
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)2408.031.8721497.00172.0( �� ca UUTk R2=0.9869 (12) 

)36.562.247501306.013075.0
332270104388.0001092.0( 222

���



ca

ca

UUT
UUTm

R2=0.8547 (13) 

+W#Z3» �#)12(|À/�$ ,^j» YÂ$ ,��- Á YÂ$ "Z»# 9)Y�O .+¯ |$# Ê» *Z7¿ ¾)Yk#�Y# ?)YV_Y ,YÂ$ "Z»# Á ,��- ?)YV_Y Z% .
#Â% |$YÂ  ¾Ì¼;e Q%Z^ MÌN :|» Z% ,*|� &7  |À)M�_ Ê4 �# Ÿ)Â$ Ê^�¿ ,%Â4�.

QY�7� ÊÀÌ% ?ÌN �)#ZR» Q%ZR» �# Y� .|� B'Y�% Ê7)Z»'M "Z$ .#Y# |2$# Ê2» *Z7¿ Y� .|� +^-Zv» MÌN :|» Z% +¯ ,.|.SZ2R¿ 
�‰ZÀ/» 9Ì� Z% qZ! P  :Âu Z$ .#Y# 45|� V¯�¼/» +8�# +¯ |¿ Ÿ)Â2$ @'Z¿ +)A *|� &7  �Z/_� fÌOÂe �# MÌN :|» "�e�% 

KÁY|» "�YÂ¿ &7  :Â4 �#|$# Ê» *Z7¿ Y� .
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I(�.7.µ|» �Y '{ZBf�Y Z] '|� ÊÀÌ] yÌA Êa]¿ Y] K� �Ë{Z.» 2+ZBf» �Ì4¿� Êey YX�� + Y Å YX�� + Y Å ÉZ»{ ÉY�] <ÌA
Y�Y 3+Y|» É�Y ¿ O¯ ®�y µ K �{ pË Å ­�Z¿ ÄËÓ ÉY�].

Deff +W#Z3» 'Y .#Z5/-Y Z% 9|� +^-Zv» .�)#ZR»Deff :Á|8 �# ?)Z»'M �$ "Y�% 3,-Y .|� B�YV( .�Z72/¿Y 9)�O +ÀÌ¼¯ �Y|R»
 �Y|R» ,%Â4�3.21×10-7 "Z»# �#50#"YÂ$ ,��- Á +8�0,5 +Ì¿ZL �% �/» �2Ìn¿' ÊU  ,��- Á2.38×10-4 #Â2% .�Y|2R»

 �Y|2R» ,2%Â4� �Z72/¿Y 9)�O +ÀÌ7Ì%8.98×10-7 "Z2»# �#70"YÂ2$ ,��2- Á +28�# 1,5 +2Ì¿ZL �2% �2/» Ê2U  ,��2- Á
�Ìn¿'3.33×10-4 #Â% .2R» �# .|2� B�YV( +%Z7» CAÂ6v» "Y�% ,9-ZÀ» M¿� �# ,.|»M ,-|% �)#ZR» #Â2% CAZ]1[,]4[,]9[,

]10[,]11[,]12[,]17[Á]19.[
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Ê2» �ÌLZ2e �2Ìn¿' ÊU  ,��- Á Y $ ,��- ,Z»# Z% "�Y# ÊÀ3» �ÂU% ,%Â4� �LÂ» �Z7/¿Y 9)�O +¯#Y|¿Z7¿ Z¿Z)�YÁ +)Vne +nÌ/¿
#�)]N .|%Z) Ê» ?)YV_Y ,%Â4� �LÂ» �Z7/¿Y 9)�O ,�Ìn¿' ÊU  ,��- &) Á ,%ZL "YÂ$ "Z»# �#)0,05P<(.,��- ?)YV_Y Z% 

|%Z) Ê» ?)YV_Y Z»# ?)YV_Y Z% ,%Â4� �LÂ» �Z7/¿Y 9)�O �Ìn¿' ÊU  ,��- &) Á ,%ZL "YÂ$ ,��- &) �# YÂ$)0,05P<(�#
,_Z) ?)YV_Y ,�Ìn¿' ÊU  ,��- ?$Z¯ Z% ,%Â4��LÂ» �Z7/¿Y 9)�O ,,%ZL "YÂ$ ,��- Á YÂ$ "Z»# &))0,05P<(.

�ÌLZe "Y�% +%Z7» "Z$ +/_Z) Z% ,%Â4� �LÂ» �Z7/¿Y 9)�O �% YÂ$ ,��- Á Z»# ,2-Y .|2� B�YV2( ¾Ì2RRv» Ê�23% ]10[,]18[Á
]20[.

µ+|\3.yËZ»�1 �Å ÉY�] �v » Y] K� �Z�f¿Y.
Air velocity (m/s) Temperature (°C) Chain linear 

velocity×104

(m/s) 
Deff ×107(m2/s) R2

3.33 3.97±0.09 0.9942 
2.78 3.52±0.11 0.9926 50 
2.38 3.21±0.07 0.9898 
3.33 5.04±0.16 0.9985 
2.78 4.51±0.14 0.9994 60 
2.38 4.18±0.05 0.9993 
3.33 6.69±0.08 0.9972 
2.78 5.85±0.07 0.9947 

0.5 

70 
2.38 5.63±0.16 0.9868 
3.33 4.48±0.21 0.9950 
2.78 4.16±0.06 0.9946 50 
2.38 3.86±0.21 0.9934 
3.33 5.74±0.09 0.9994 
2.78 5.04±0.14 0.9991 60 
2.38 4.85±0.08 0.9978 
3.33 7.83±0.07 0.9918 
2.78 6.96±0.13 0.9890 

1

70 
2.38 6.49±0.14 0.9718 
3.33 5.22±0.04 0.9922 
2.78 4.91±0.19 0.9899 50 
2.38 4.26±0.08 0.9918 
3.33 6.30±0.08 0.9991 
2.78 6.08±0.16 0.9961 60 
2.38 5.62±0.15 0.9919 
3.33 8.98±0.20 0.9845 
2.78 8.12±0.14 0.9849 

1.5 

70 
2.38 7.86±0.09 0.9801 

Z$ �ÌÌa/» �ÌLZe)�Ìn ' ÊU  ,��- Á YÂ$ P)Y�� (,,%Â4� �LÂ» �Z7/¿Y 9)�O �%M +2W#Z3» 'Y .#Z5/-Y Z% Ê¸¯ �ÂU% �Â2Ì¿� fÌ2OÂe 
|� .#Y# ."�Z2»M "�Y# Ê2À3» fU2- �# Ÿ)Â2$ *#�2¯ &7  ,%Â4� �LÂ» �Z7/¿Y 9)�O �% Z$�ÌÌa/» �ÌLZe �)' +W#Z3»1%*Z72¿ Y�
|$|Ì»:

)77.3016exp(2466.0),,( 4824.02472.0

abs
caabscaeff T

UUTUUfD � R2=0.9821 )˺Í(
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&7  Ê4 �# ,,%Â4� �LÂ» �Z7/¿Y 9)�O �% *#�¯ &7  "Z$�ÌÌa/» �ÌLZe |Ì)Ze "Y�% +%Z7» +W#Z3» Ê2ÀÌ»' 9Ì- "Z$ +Ye *#�¯
 +¸Ì-Â%�ZÀÌ„¯M1|»M ,-|% .
QY�8+W#Z3» Z% .|� ÊÀÌ% ?ÌN �)#ZR» �%Y�% �# Y� ,%Â4� �Z7/¿Y Ê7)Z»'M "Z$ .#Y# �Y#Â¼¿ 14|$# Ê» *Z7¿ ..#Y# Z2% �‰ZÀ/» SZR¿
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I(�.8.ÄJ{ZR» Z] '|� ÊÀÌ] yÌA �Ë{Z.» �]Y�] �{ Ê�ËZ»�1 Y] K� �Z�f¿Y �Ë{Z.»14+ Y Å ¦,fZ» ÉZ/fX�� + ZÅZ»{ ÉY�] 
3+Y|» É�Y ¿ O¯ ®�y µ K �{ �Ì4¿� Êey ÉZ/fX��.

Ln Deff Q%ZR» �#1/Tabs Á |� `-� +W#Z3» 'Y .#Z5/-Y Z% "'Z�WZ3_ "h�¿Y)11(|)#�( +^-Zv» .YÂ$ ,��- 'Y "�Y|R» �$ "Y�%
 :Á|8 +¯ |)#�( +^-Zv» Á .|� ,�e "'Z�WZ3_ "h�¿Y ,�Ìn¿' ÊU  ,��- Á4,-Y *M �=¿ZÌ% .

.�/�( �# Ê¸¯ �ÂU% "'Z�WZ3_ "h�¿Y12,7 -110:Â» �% :Áh Â¸Ì¯ %|¿Z» Ê^Z% Ê)Y]£ #YÂ» 9¸£Y "Y�]21[.
ZÌeÂÌ� %̧ Á ZÌWZ%Z%)2004(.#Á|v» �# Y� "'Z�WZ3_ "h�¿Y �)#ZR»30,8 Ze 48,47 :Â» �% :Áh Â¸Ì¯ |2¿#Y# B�YV( �Ìn¿Y "Y�% .

"'Z�WZ3_ "h�¿Y e "Y�% 'Y Ÿ)Â$ "Z$ +Y23,02 Ze 28,10 :Â» �% :Áh Â¸Ì¯ .�/�( �# YÂ$ "ZÆ/��- "Y�% 0,5 -1,5 +Ì¿ZL �% �/» Á
�Ìn¿' ÊU  ,��- .�/�( �#4-10×2,38Ze4-10×3,33 +Ì¿ZL �% �/»#�¯ �ÌÌae .

1 -Akpinar 
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µ+|\4.�Ì4¿� + Y Å ¦,fZ» ÉZ/fX�� �{ É�Z]JZRb É*�¿Y.

Air velocity (m/s) Chain linear 
velocity×104

(m/s) 

Energy activation 
(kJ/mol) 

Ln (D0) R2

3.33 24.02±0.45 5.80±0.14 0.9953 
2.78 23.36±0.53 6.14±0.17 0.9991 0.5 
2.38 25.85±0.44 5.32±0.17 0.9977 
3.33 25.60±1.57 5.08±0.54 0.9935 
2.78 23.61±0.33 5.91±0.13 0.9743 1.0 
2.38 26.85±0.84 4.78±0.28 0.9792 
3.33 24.77±0.79 5.23±0.30 0.9638 
2.78 23.02±0.58 5.93±0.18 0.9887 1.5 
2.38 28.10±0.07 4.20±0.01 0.9946 

5-É�Ì= Ä4Ìf¿ 
|� +3WZU» KÁY|» "�YÂ¿ ¾¯ &7  :Â4 �# Ÿ)Â$ "Z$ +Ye Ê/%Â4� �Z/_� , �OZu pÌRve �#.+/2-ÂÌN �Â2U% Ÿ)Â$ ,%Â4� "Â/v»

 ,_Z) ?$Z¯ ¾¯ &7  :Â4 �#.#�Y# *|� &7  &�/ÌÀÌ- �% "�Y# ÊÀ3» �ÌLZe ,Z$�ÌÌa/» +¯ |$|Ì» *Z7¿ CZ7)Z»'M +nÌ/¿ .:|»
 À» �ÂU% ,MÌN ¾Ì% "Z»# �# ,.|ÀÀ¯ &7  "YÂ$ +U-YÂ% ,Y� Ÿ)Â$ ,%Â4� "Â/v» 9-Z50Ze70¾Ì2% "ZÆ/��2- ,#Y�=Ì/¿Z2- +8�# 

0,5 Ze 1,5 �Ìn¿' ÊU  ,��- Á4-10×2,38Ze4-10×3,33 +Ì¿ZL �% �/»|À¯ Ê» ÊÀÌ% ?ÌN .
,��- Á *M ,��- ,YÂ$ "Z»# 'Y Ê3%Ze *YÂÀ3% |¿YÂ/Ì» MÌN :|» �ZÌR» Á QY� "Z$�/»Y�ZN#Â� ÊÀÌ% ?ÌN �Ìn¿' ÊU  .

"�Âv» ,Ì3^Â» Á �Ìn¿' ÊU  ,��- YÂ$ P)Y�� 'Y Ê3%Ze *YÂÀ3% ,Ÿ)Â$ "Z$ +Ye Ê^�¿ ,%Â4� "Y�% :Y�À8 +W#Z3» &) +nÌ/¿ �#
|»M ,-|%.

+W#Z3» Z% �LÂ» �Z7/¿Y 9)�O �% Z$�ÌÌa/» �ÌLZe�ÂÌ¿�M|� +0Y�Y .ÊÀ3» �ÌLZe CZ7)Z»'M "Z$ �ÌÌa/» +¯#Y# *Z7¿ M)Z/¿ 9)�2O �% "�Y# 
#�Y# ,%Â4� �LÂ» �Z7/¿Y.
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