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دا¤Jــ�W«¬،Hــ�سر¤Jــ

ÏÐ Hر
�x ��ÑÒcو ÓÔÕc و 
}Ö-

ر* ¦
×�x Uhز�JØÙ ل�Yسر�W«¬ زاد�وÚا�=>�u

م��ا�Þا"! ر$
ÜÝ� Tا���Ûد-JßU/س�8و�
W�
ر§ 
Zà�M
Dر Hwا 

�áت �³gد-â� 
´S��WاHUد�ãäزJ�/�å��ر 
د&pس�W«¬ 

T

��ا"! ر$� æf
J¤�×
¦ *Hز
$ �çèéê æà(ëو
�ìHارz{$

8�íîïو��¨ð
¦ .�Nà 



A'�F, 
\2�	 ���� ���5  $�`� �$( a�$ ���� ����
M� 8�MX!�  M�b�	  M#� c��$ 
�a�` ���, ;�� .��MW


� �� ���5  $�`� Kd�`�� e`��� �� .��W f5 0���� ���� �$ ( g��� ���5 8�X!�  �� *,a 0���$��$ �$ ����
@�� ,� )��b��� 0M�� �� eM�/!� ,� h�M2 K(� 0M�� ,� .��� \2�M	 0���� ���� �� (  ��� �$ K $�`� d[�" i�

 
` �� ���5 
b�	 j��5 kbP K�S���
�������� �M���(�$ ZM��� ��M" �M$ ;���MP ,� )��b�M�� �$ �% 
��b��. (

� � 0�� ,� 
Y� .��W �% 0�>N��" l���� 
W(� ���$ 
m�!�  @�, Z��@� l�� �$ �	 �W�$&(,� )��b�M�� �M2

f5 ,� )��b��� �$ 
����P ����� 
� ���W��5 0	 *�M1�� ��M�>�2 �� 
M����P ��M��� (  M$�`� i�M+�� �	 �W�$

� f5 K�.�P e�/!� *�1�� ��+�� �$ (� 0�� ,� .�2� )�M��	 n�M�P� �M$  M$�`� d[�M" i�M@�� �M$ >M�1� 0	

N��� 0��  $�`� d[�" i�@�� .�W ��5�� ( 
P��` ���W��5(� ,� )� �����# ��2 )���	 f5 ( n��P� Z�o�
 n��P� �����# �� . �� )�W���2 *�9 
"(�5 ,�8p �Y��M� ,���MW��5 )���4 g�" �� d[�M" r�MV �� ��M"��

 n��P�
��	 ��	 n��P� ,� �<$
� ,�$ s�!� �$ .���9 f5 �����# �� d[�M" r�MV ���( s�M!� ���2 K��2 )���	
  M�" �M�� \��>M#� ,� �M<$ K M���� �� ( )�MW �M����6 )�M��4 gM�" ���(  M$�`� ����  M�� ,� 0�M. ( )�W

f5 f5 �+b!� ���( 8�X!� ���	 
� 0	 
S��M<�  $�`� 
�!�� ���$� K)�N���  5�� ( 
P��` ���$ .��W
� ����5 g#� ( d'" �����2 ���� ���V �� K����<��GtKHtKIt( KoCJt 8�M�!� ����( �$ uM�� ��M2 ��M2

 0�$ 
$%  �S�<# �$ v��W�tH/t��^H/t)��� &,��$ ���$ .����9 i�� ( x��?��� 8�M� ,� �M2 ��M2GAB 
M@S�2 K
y��V K)�W z{]�D
�)�W z{]� ������2 ( )�W z{]� 0���(� K)�W z{]�  ���� K)�W z{]�  ��# ���$

 8�� �	 �W )��b��� 
<#� ( 
$'"  S�P (� �2GAB ���/� 0���a�$ �+� ,� �� &,��$ 0����$R2 S�P (� �2 ��
 ��a u�  $�`� ��>�� . W�� g#� ( d'"Mm���M/� ,� lM���� �$ ��� \��>#� �$ g#� ( d'"  S�P (� �2 ���$

JI/CJ��GF/J( �]��FJ/CF��_G/J��	 ���� \2�4 �]�� lM���� �$ 
<#� ( 
$'"  S�P �� |S�5 ����9 .
 ,�EE/EG(kJ/mol CG/EC
S��M<�  $�`� ��Ct�M� }tE/CD(kJ/mol C/CD
S��M<�  M$�`� ��Gt\2�M4 }
 #�� 
� 
<#�  S�P ,� ���$ 
$'"  S�P ���$ ���9 0�� ���/� �	 ~� .�W�$ ,�( 
P��` 5�� K)�N��� )�,�M$

g�" ���,(� )���	 	 ( �2 �% d[�" r�V 
���� ,��2� ��g�" ���$ ���,(� )�,�$ ��>�� . #�9 ���: 
$��,�� ���� )���	
 ��S(�FHg�" ���$ ( }�$��$ �����6 )���	FE}�% �� �M4 �M�B 
Y��>� �� d[�" r�V 
����	 l��. .��%  ��$

) ��5 ���/� 0���a�$ �$ K �� i2��# ���W��5 \$�� 0����$^F/t��5�M� )�N�M�� ����( �$ 0����2 .���� (
 
���� �m� ���V ,� )��b��� �$ ����<��� ����5  $�`� )�WGtKHtKIt(oCJt 
S��M<�  M$�`� �m� �� �$

CG KCI(C^K
M$%  �S�<#) ���5 
�	 ( 
b�	 j��5 �$ )�W 8���� ��2����� 0�� ��6�� ( ���� f5 ���� �$ %
pH 8�M` �� �% 
��b� �. ( (
S��<�  $�`� ( 8��!� ���" ���� �]�� Ky�� KZ	 ��: K ��� ��W ��" �]�� K

)�� ��
�������� �$ )��%  �� �$ ����/� �@��/� �$ . #�9 ���: 
���$ ������/� �� �M�� 0����$ K),�� )��� ( �2�W
 ( ����<��� ����5  $�`� i�+�� ���$
�������� K)�� �� ;�� �$ 
b�4 j��5 kbP �+� ,� �%Ht�M�oCIt �M$

 ���, ;��  $�`� \��>#� �$ �	 ��%  ��
�������� 
� \2�	 >�� ���$ �	 ��� ��� e�/!� ����� .�$�� 
��M������ 

� )�� f� ;�� �$ ,� ���� 
���� �����oCJt �a�$  $�`� (CI���� ,� .���� )��b��� %oCHt 
� ��a�$ (���M�

������ \7W ( ���5 ���(��  #� (� ���$ 0�$ ,� ���$ .��	 )��b��� ���5 ���4 
��b� �. ( ��� 
:'��� !�-��g�" ,n��P� ,d[�" r�V ��>�� K ?� )���4 �M. K�,�� 8�� Kv��W� u�� K
S��<�  $�`�

 K
��b� \2�	.
b�	 j��5 K $�`� 



�S� 

o��j0 5��H� 

��	.% �@�R 

5��H� c%9]�C�4C  �#.......................................................................................................... Y

_ '� 5��H� �#........................................................................................................................ �

5��H�QF1 �#....................................................................................................................... h

:_ � Qb�r'#  �0'>0 ....................................................................................................... OPe
CDC���/� .................................................................................................................................................................�

CDE ��2� v�.��.................................................................................................................................................. �

CDFh��2� .................................................................................................................................................................�

J# DE �>��� :K � Qb� ................................................................................................... iPXn
EDC ��2� ���5 ..................................................................................................................................................... �

EDEZP��� �W� ���5............................................................................................................................................. �

EDF0������ j��5 
Y�>�# (
b�	 ���5 ...................................................................................................... �

EDFDC �S�<# 
$% )aw(................................................................................................................................ �

EDFDE��: Z	................................................................................................................................................ �

EDFDF���� ���" 8��!� )~Y��$(............................................................................................................ �

EDFDG������� )pH(.................................................................................................................................... �

EDFDH�]�� ��" ��W  ��� )��� .......................................................................................................... �

EDFDIy�� ...................................................................................................................................................... �

EDG
�������� ���5................................................................................................................................................ ��



EDH�.
��b� ���5 ............................................................................................................................................ ��

EDHDC\7W ������ ��� ............................................................................................................................... ��

EDHDE�����( ���5 ...................................................................................................................................... ��

EDI
�!�� �����2 
S��<� ���5 .................................................................................................................... ��

EDJv���� f5 0	��2 ���W��5 .................................................................................................................. ��

ED^i�@�� ��2 d[�"  $�`� ......................................................................................................................... ��

ED_;�<S�m� *�1�� ��#�9 ������� f5 ���	 ���5 .................................................................................. ��

q �  ��	0 :K	� Qb� �#............................................................................................... XmPmn
FDC���/� .............................................................................................................................................................. ��

FDE
�!�� �����2 
S��<� (����9 f����(>�� ....................................................................................... ��

FDEDC
�!�� �����2 8��<� ................................................................................................................. ��

FDEDE����9 d'" (g#� ....................................................................................................................... ��

FDF
P��` )�N��� ............................................................................................................................................. ��

FDFDC��# ��2 
P��` ........................................................................................................................... ��

FDFDE�Wz;����!� ............................................................................................................................... ��

FDFDEDC����!� ���/� *�" (i1P ���2 ���� ,��� ..................................................................��

FDFDEDE
$� 
��" (
�1P ��2 ................................................................................................... ��

FDFDEDF;�X?� r�V d[�" ....................................................................................................... ��

�S�D�m� gm/� ............................................................................................................................... ��

dDv�<W 
�5�� ,
"��5 ( ��?. r�V ................................................................................... ��

FDFDEDG���/� 8p �Y��� .................................................................................................................... ��

FDFDEDH��<$� �+b!� f5 0	..................................................................................................... ��

FDFDEDI P�@� �m� �!b] d[�" g�" )���	 �2.................................................................... ��

FDFDEDJl�W l���� g�" )���	 ................................................................................................... ��

FDFDED^d�?��� )���� ....................................................................................................................... ��

d



������� �	
� ������� �	��� ........................................................................................................ ��

����� �	
� ������� �
� ��� ............................................................................................ ��

������ ����  	�! "�........................................................................................................................ ��

#�$��	% &	'(%� .............................................................................................................................................. ��

#�$�)*�+ �,	- ...................................................................................................................................... ��

#�$�./%	� *�+ �,	- ......................................................................................................................... �0

#�$�#1(2�% 3	4(!� 5��6 ..................................................................................................................... �7

#�$�$89:;� �
� "<......................................................................................................................... �=

#�$�>�?�@�  	% ...................................................................................................................................... 0A

#�$�BCD- &�E 	F................................................................................................................................... 0A

#�$�G3	!	E H	F I?�� ................................................................................................................................ 0�

#�>8!�D! H����?  ��	(2JK! ............................................................................................................................. 0L

#�B8�M� 5��
� N�?�� 8?5	�O H�	P!� 	��� ............................................................................................... 0�

#�GQ�	� O R?	� ��S�
� "<..................................................................................................................... 0�

#�G�)"��T� �U�% 8�M? *�+ ,	-�.................................................................................................07

#�G�.1�9� �?�@� 	��� H��? "��T� V��� /W:�E R/WDE ��3�W@ 8W% &	W� 
/!	��	P!� .............................................................................................................................................. 0X

#�G�.�)&�;! 8�M� R����	P!�Y8!�D! 	F.......................................................................................... 0X

#�G�.�.V��� :�<SRD<S���� & ��!� ��ZY........................................................................... 7A

#�G�#��[	� 1�9� �?�@� �?/!�:U�\ 	��� ..................................................................................... 7]

#�G�#�)&�;! 8�M� 8!�D! H	F &���O 8?5	�O .................................................................................. 7]

#�G�#�.^	_!� Q�	� O H	F N�?�� 8?/!�:U�\ ........................................................................... 7�

#�G�$/?	� �� `
� "E........................................................................................................................... 70

#�G�$�)ab�� 5���� cE)Q�(...................................................................................................... 77

���(ab�� 5����  �fg% /�h	? CD- &�E )Q��(................................................................ 77

�(ab�� 5����  �fg% "���  8;:i CD- &�E )����(.................................................... X�

j



�(���� �	�
� ���� ����� )����(..................................................................................... ��

��������� �� !�"# $	%� &'���&	 ................................................................................................... ��

����������(�	� )
* +,�� -�%.	 ............................................................................................... �/

����������(�	� 0123� +,�� -�%.	 ��41�  ........................................................................... �5

��� � ���	
 :���� ��� ............................................................................................. ������ 
��6'7897 .............................................................................................................................................................. ��

����:;:7 $�78<= �> �?� &$�7
@ A(
1�&B(� ....................................................................................... ��

����6C��
� D87 �=..................................................................................................................................EF

�����$�7
@ +G� &HI  J(
1�&B(� .................................................................................................EK

���L33?� -M
� ':3N� )
* +,�� ............................................................................................................ FOO 

���03P:� -�%.	 �7
Q -N� L33?� R�%Q �S3# &�<# 	 D%. �	&  '���7 ���7	���� ............ FO� 

����6-3>�?I ��T)aw(........................................................................................................................... FOU 

�����pH ................................................................................................................................................. FF� 

�����8:V W#.......................................................................................................................................... FF/ 

�����8X	   �%7 87�� D%";7 ............................................................................................................ FFK 

����YZ�	 ................................................................................................................................................ F[F 

����Y�6'S>%7 LZ�	 ..................................................................................................................... F[F 

����Y��'S>%7 CZ�	 ..................................................................................................................... F[� 

����Y��>%7'SHZ�	 .................................................................................................................... F�5 

����Y��'S>%7 ∆EZ�	 .................................................................................................................. FUO 

����\8X	  ]8^�8� -�%_ ���%37 .................................................................................................FU5 

�����-�%.	 �(�N� �> �?� .................................................................................................................. FU� 

��Y
3`�� 03P:� -�%.	 
���%SM8a �7
Q .................................................................................................F/[ 

��\� ��� !�"# $	%� &'���&	 .......................................................................................................................... F// 

������(�	� )
* +,�� -�%.	 ..................................................................................................................... F5� 

�



GD^
$��,�� i�@�� d[�"  $�`� ................................................................................................................ ��� 

�/��C :9/.E Qb� #��H.4�E  ��W�......................................................................... OnePOmt 
HDC�1��� ��9�................................................................................................................................................ ��� 

HDCDC����� ��$�� �$
�!�� i2���� 
S��<� ................................................................................ ��� 

HDCDE����� ��$�� �$ ��� ����$ r�V d[�" .............................................................................. ��� 

HDCDF����� ��$�� �$i�+��  $�`� ���5 ....................................................................................... ��� 

HDCDG����� ��$�� �$��6�� i�+��  $�`� �(� �.
��b� ���5 ................................................. ��� 

HDCDH����� ��$�� �$)�,�$ K
�	 ���� (���,(� ............................................................................... ��� 

HDCDI����� ��$�� �$
$��,�� r�V d[�"  $�`� .......................................................................... ��� 

HDCDJ����� ��$�� �$
$��,�� i�@�� d[�"  $�`� N���)�....................................................... ��� 

HDEg�" ��$������ ......................................................................................................................................... ��� 

HDF������ �2................................................................................................................................................... ��� 

5��H� \��.0 ................................................................................................................. uvu POwt 

�-�-� �#........................................................................................................................ OwOPOwi 
CDZYW �2............................................................................................................................................................ ��� 

ED8(�" �2.......................................................................................................................................................... ��� 

�



�C�4C  9]c% 5��H� �#

50c%��b�
�5�-�'�� 
A $�6
$�<$
A2g�"  P�@������6 )���	m2

A��d[�" r�V gm/� �m�cm2

aw
$%  �S�<#%
B $�6
$�<$
C $�6
$�<$
d.bf5 ���� �$%
D $�6
$�<$
FRg�" �� ;���P g#� l��.)���	
$�<$
Fpd[�" �!b] �� ;���P g#� l��.
$�<$
Gon����
���, O�# 
$���!b] �(��$ ���� ��������2������W��5W/m2

H�p���
$���� ���,(�
/#� �!b] �� �m� �P�( �� 
�#��J/m2.day

��
/#� �!b] �� ���,(� �p��� ����2�� 0�N����J/m2.day

h #��2 e��` ,� ;���P 8�/��� l��.J/m2.K

ℎ������
����P ;�b�� l��.��W \W�� ( d[�" �!b] 0�$��  #��2��J/m2.K

ℎ��������W \W�� 0�$��  #��2 
����P ;�b�� l��.s�!� ( ��J/m2.K

ℎ������W \W�� ( d[�" �!b] 0�$�� \$�� 
����P ;�b�� l��.��J/m2.K

ℎ������W \W�� 0�$�� \$�� 
����P ;�b�� l��.s�!� ( ��J/m2.K

���)��	��� n>"0�N��������2���p���
$��
�#����
/#� �!b] �� �m� �P�( ��J/m2.day

���
���, O�# ���,(� �p��� ����2�� 0�N����J/m2.day

�������2�� 0�N�����p������,(��m� �P�( �� 
�#����g�" �(�)���	J/m2.day

I�p���
$��
/#� �!b] �� �m� �P�( �� 
�#���� 
����J/m2.hour

ITg�" �(� �m� �P�( �� 
�#���� ���,(� 
$�� �p���)���	J/m2.day

Ic�p������,(� 
$���� 8�XP Z$�:s���W���2�{��	h�]�m� �P�( ��J/m2.day

Id)��	��� n>"IcJ/m2.day

Ibi�/�@� n>"IcJ/m2.day

Isc���W��5  $�6�$��$CFHFW/m2

kl��.\����(
������ l��.) 
����PW/m.oC

���,(� f� �� ��2 
#�] |5�W s���� 

$�<$

x



��b�
� 50c%5�-�'�� 
L��?�� ���� ����9J/kg

M����� �� 8�X!�  $�`�%
Me����� �� 8�X!� 
S��<�  $�`�%
Mmf� 
S��<�  $�`���a%
mw���?�� d% *�"kg

��
��" 
$�kg/s

P��#Pa

Q
$�
�1P��2�$8�X!� �m� �P�(0	 f5 �� )�W 0��m3/m2.s

Q�Z	 
����P h{��J

Qst g#� ( d'" |S�5 ����9kJ/mol

Q�g�" ,� 
�#���� ��b� �p���)���	J

qg�" ,� 
����P h{��)���	J/m2

R�2,�9 
���"  $�6�$��$FCGH/^kJ/kmol.K

���p��� 0�N����  �@�Z	 
$���(�g�" �m�e#� �m� �$ )���	
$�<$
���g�" �m� �(� \$��  �@� ����2�� 0�N����e#� �m� �$ )���	
$�<$
rv�<Wm

Rhs�!� 
�@�  $�`�%
�����,(� s���� 
$��#% ;����h

������,(� 
���W(� ;���� ���<�h

T��� K��Cº
Ug�" �� Z	 
����P ;�b�� l��. )���	 W/m2.ºC

V ���m/s

Va��2 i1Pm3

Vw��$  ���m/s

vj�X?� i1Pm�/kg
��
�1P 
$�m3/s

W8�X!� *�"kg

αd'" l��.�<$ 
$
αa
����P \?� l��.m2/s

βg�" l�W)���	�"��

�



��b�
� 50c%5�-� '�� 
��
�1P 
����P ��@��� l��.m3/oC
δ��W��5 Z�� ��(�,�"��
ε\$�� l��.
$�<$
φ
���#���" ����"��
η)�,�$
$�<$
µ�(����9��2 
Y������Pa.s
θe#� �m� �$  �@� \$�� ��(�,�"��

� �� ��(�,S�L���"��
ρ a
S�NVkg/m3

ρ0��, L�Y<�� l��.
$�<$
��)��� 
S�NVkg/m3

σ0�>�S�$ ��b���  $�6�$��$^DCt*IJ/HW/(m2.K4)
τ��W ,� ��� ���� l��.
$�<$

�(����9
Y�������m2/s
ω��W��5 
���� ��(�,�"��
��d(�� �� v��` ,�  ��� ��(�,h
∆P��# h{�5�Pa
∆��8�X!� e�� �P�( �� ��#  #�Pa/m
∆w $�`�  �@�g/g
a&'C��#
a��2
bot0����
c)���	 g�"
con #��2
edg��S
r\$��
f
����
g��W \W����
g-a��2 �$ ��W
i��(�( K��S(�
pd[�" �!b]
p-g��W �$ d[�" �!b]
r��P�
upa�$

z



_ '� 5��H� �#

��	.% �@�R 

8(�" EDC:ZP��� �W� ���5 .................................................................................. H
8(�" �D�: $�`� 
�@� ��1�� )�W �����$ ��M�Y�� v��MW� ���M� )��b�M�� ���M$ 

0��<� 
�!�� �����2 
S��<� ����2��� ���?� ��	��	 )�N��� ..................................��
8(�" �D�:8�� ��2 ���� )��b��� ��&,��$ )��� ��2 ��$�� �$
M�!�� ����M�2 


S��<� .............................................................................................................................................. ��
8(�" �D�:�2������� (;�X?� �/m�� ��(
���#���" ,��2� ..................................................................��
8(�" �D�:0�N���� )��� ��2 ����2�� ���$ 0��<� ;�W \$�� �M$ �(� gM�" )�M��	 

���W��5 ....................................................................................................................................... ��
8(�" �D�:8(�" ����/� ����!� )�W R���$ ,��2� .................................................................................. ��
8(�" �D�:8(�" ~����� \���,% ��2 ��M$�� �M$ 0�M�<� j��M5 
Mb�	 (
M�	 

����5 ����<��� ��8�` )�(� 
�������� ................................................................................ ��
8(�MM" �D�:;�MM� ��MM�, �MM����#  MM$�`� 
MM2� ���MM$ ���MM�� �MM$  MM$�`� ��%K

 $�`� ���9 ���$ ����� �$ $�`� ��%(;���MP 
M2� �� M$�`� 
�� %����� �2�$l@P �/�:� ...................................................................................................... ��

8(�" �D�: ��?.)d((l��. \����)k(���� ��Y$ ��#� ��g�" )���	 ............................................ ��
8(�" �D�: $�6 ��2  ��$ )��% ,�&,��$ 8�� ��2 
.��� ���$  S�P 
$'" ................................... ��
8(�" �D�: $�6 ��2  ��$ )��% ,�&,��$ 8�� ��2 
.��� ���$  S�P 
<#� .................................... ��
8(�" �D�:����� Z]�P ,�),���� ��9�s���W �"�(;�X?� ��2�n��P� )�M��4 

(u5 )�W .............................................................................................................................. ��� 

8(�" �D�:�]��  $�`� ����� �2)d.b.%(�<$ ,������# i�+��  $�`� ���$ ����5 
i:� ����<��� .............................................................................................................................. ��� 

8(�MM" �D�:���MM�� ZMM]�P ,��MM�>1� ~��MM���( 0�N��MM�� �MM6� ��MM��� �MM�� ( MM$�`� 
)TEMC ( �@� �$���, 
�������� �$;��]�X5 ),���� ���9 )�W ................................ ��� 

8(�" �D�:��>1� ~�����( 0�N���� aw�� �6� ��� ( $�`� ��8�` 
�������� ................................... ��� 

8(�" �D�:�@��/� 0�N���� ��>1� l	�� aw �@� �$��� ( $�`� ���M$ )�M� 8(� 

�������� ........................................................................................................................................ ��� 

r



8(�" �D�:�@��/� 0�N���� ��>1� l	�� aw �@� �$��� ( $�`� ���M$ )�M� *(� 

�������� ........................................................................................................................................ ��� 

8(�" �D�:�@��/� 0�N���� ��>1� l	�� aw �@� �$��� ( $�`� ���$ )�� *�M� 

�������� ........................................................................................................................................ ��� 

8(�" �D��:�@��/� 0�N���� ��>1� l	�� aw �@� �$)�� ��2 ���?� ���$ *�M�� 
�2��� ( $�`� �2........................................................................................................................ ��� 

8(�" �D��:��>1� ~�����( 0�N���� pH ���6� ��� ( $�`� (���, 
�������� ................................ ��� 

8(�" �D��:��>1� ~�����( 0�N���� ��: Z	���6� ��2����� K���  M$�`� (��M�, 

�������� ........................................................................................................................................ ��� 

8(�" �D��:��>1� ~�����( 0�N��M�� ���M� �M��" 8�M�!� ���M6� ��M2����� K�M�� 
 $�`� (���, 
�������� ............................................................................................................ ��� 

"8(� �D��:��>1� ~�����( 0�N���� LKCKH(∆Ey�� ���6� ��M2����� 8�M��� 
)�W ��)�� ��2 ���?� 
�������� ........................................................................................... ��� 

8(�" �D��:�@��/� 0�N���� ��>1� l	�� L �@� �$)�� ��2 ���?� ���M$ *�M�� 
�2��� ( $�`� �2........................................................................................................................ ��� 

8(�" �D��:��>1� l	�� C �@� �$)�� ��2 ���?� ���$ *��� �2��� ( $�`� �2....................... ��� 

8(�" �D��:�@��/� 0�N���� ��>1� l	�� �bS�� Hy��  �@� �$��2����� ��� (
 $�`� ��)�� *�� 
�������� .................................................................................................... ��� 

8(�" �D��:�@��/� 0�N���� ��>1� l	�� H �@� �$)�� ��M2 �M��?� 
��M������ 
���$ l�	�� *��� �2��� ( $�`� �2....................................................................................... ��� 

8(�" �D��:�@��/� 0�N���� �M�>1� lM	�� ∆E�M$ )��b�M�� ,�0MY���  �M@� �M$ 
)�� ��2 ���?� ���$ *��� �2��� ( $�`� �2........................................................................ ��� 

8(�" �D��:��>1� ~�����( 0�N���� �]�� ��W��"  ��� ,�)�M�� ���M6� �M�� (
 $�`� (���, 
�������� ............................................................................................................ ��� 

8(�" �D��:��>1� ~�����( 0�N���� �]��  $�`� 
���� 
S��<� ���M6� ��M2����� 
��� ( $�`� ��8�` 
�������� ............................................................................................... ��� 

8(�" �D��:�@��/� 0�N���� �6� ����� ���, 
�������� ( $�`� �(�  $�`� 
��M�� 

S��<� 8�X!� )%d.b.(.......................................................................................................... ��� 

8(�" �D��:�@��/� 0�N���� �6� ����� ��� ( $�`� �(�  M$�`� 
��M�� 8�MX!� 
)%d.b.(....................................................................................................................................... ��� 

�



8(�" �D��:����� Z]�P ,���6�� ����� 
����P �$
��b��. ���5 ���6� ��M2����� 

�$�`� ��(��%.................................................................................................................... ��� 

8(�" �D��:����� Z]�P ,���6�� ����� 
����P �$
��b��. ���5 ���6� ��M2����� 

�$�`� ��%............................................................................................................................... ��� 

8(�" �D��:h{�� ;���P ,��m� K0���, z�m� 
���" (�a�$ g�" )���	 ��S(� .......................... ��� 

8(�" �D��:h{�� ;���P ,��m� K0���, z�m� 
���" (�a�$ g�" )���	 �����6 ........................ ��� 

8(�" �D��:/����� F�KF�Kη(η������ 8�` ,(� ���$ g�" )���	 ��S(� ...................................... ��� 

8(�" �D��:/����� F�KF�Kη(η������ 8�` ,(� ���$ g�" )���	 �����6 ..................................... ��� 

8(�" �D��:����/� ),���� ���9 )�MW KTa(T�)�KT����(T����(����M/� ��M��!� 
)�W D(DCOP ��8�` ,(� ................................................................................................ ��� 

8(�" �D��:��>1� ~�����( 0�N���� �,( 
���� ����� �2�<$ ,�f� ��M� fM5 
��W ���6� ��2����� ��� (r�V d[�" .............................................................................. ��� 

8(�" �D��:�@��/� 0�N���� ��>1� l	�� 0�N���� �,( 
���� ����� �2�<$ ,�fM� 
 ��� f5 ��W �$(�(�$ )��b��� ,�r�V d[�" ........................................................ ��� 

8(�" �D��:�@��/� ���,% t ������ h{�5� �,( ����� �2��;�M� fM�  ��M� 
f5 K��W 0�$ (� S�P �$(�(�$ )��b��� ,�r�V d[�M" ���M$ �M2 
��� ���m� 8���P� �%.......................................................................................................... ��� 

[



QF1 5��H� �#

��	.% �@�R 
ZYW �D�:�����# d'"  $�`� ��2 ��i�@�� d[�"  M$�`� )�MS� ()��M� d[�M" 

���" ()d()��� d[�" g��� )Anonymous, 2005(......................................................... ��
ZYW �D�:f5 0	���W��5 �$)��� d[�" ���" )Thoruwa et al., 1996(..................................��
ZYW �D�:r�V d[�" ( �@: �2����?� �%)Dai et al., 2002(.................................................... ��
ZYW �D�:h�B ��W ���(�P f�� v��W� ()�!� ���9���: ����� ��Z5�� �%.............................. ��
ZYW �D�:)���P�` )�N��� f5 0	���W��5 >�1� �$i�@�� d[�"  $�`� ............................. ��
ZYW �D�:������  $�`� 
1�� ��2 ���$  S�P ��2 �M��?� 
M"(�5 ,��M+b!� (

g�" )���	 ...................................................................................................................................... ��
ZYW �D�:
�!�� �����2 
S��<� ���5 ����2��� ��	 )�N��� ............................................................. ��
ZYW �D�:������ ��$�� �$|5�W 
#�] ��2 (����/� a(b���$ ,��2� ............................................... ��
ZYW �D�:r�V d[�" ��5�� )�W (;�!b] )��W�� )�W �$8p �Y��� ............................................... ��
ZYW �D�:
��W ��2 )�N��� f5 0	���W��5 �$i�@�� d[�"  $�`� .................................... ��
ZYW �D�:K��@� 
S�� K�2 g��� K��'�� i�@�� 8�/��� (��� (i�@�� 0���M� \M	 

��# .................................................................................................................................................... ��
ZYW �D�:�+b!� �$�������V (
��� f�� .............................................................................................. ��
ZYW �D��: $�`� ,�� ...................................................................................................................................... ��
ZYW �D��:g�" )���	 ��2 ��5�� )�W ........................................................................................................ ��
ZYW �D��:
���� 
�	 ,�)�N��� ��5�� )�W ()�!� ������ ;�<m: �$�N��Y� ..................................��
ZYW �D��:
@Y� ,����@�?� 
$�?��� .......................................................................................................... ��
ZYW �D��:)�!� ����� �����$ ,����@�?� ..................................................................................................... ��
ZYW �D��:�S�D��% )��MS% �M$ iM?� \7MW �M����� ��� dDM��(����M��5 ��8�MP 

 b" ���9 ...................................................................................................................................... ��
ZYW �D��:���V )�(� 
9��, ;�#% ���(�� ���5 (\7W ������ ��� .......................................................... ��
ZYW �D��:������ ��(� ���� \���,% ��2 *�1�� ��#�9 �<$ ,� 5�� )�N��� ..................................... ��
ZYW �D��:��2���5 ��@$ ���$ )�W ���$ 
�������� .................................................................................. ��

�


