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ρ = ٢٢/١٢۶  + ۵٨/۴۶  X1 + ۶٣/١۶  X2 + ٩٢/٢٧ X4 - ١٧/١  X2X3 ۵٩۶/٠-  X1
2  - ٧٠٢/۶٠  X4
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SEC = ۵٩/٣۴  + ۵٠۵٩/٠   X1 – ٣٠٨۴/٠   X2 - ٢/٢۵  X3 – ٣٢/٢٠  X4 + ٠٣٧۴/٠  X1 X2 + ٠٧۶/٠ X1X3 

+ ۴٢۵۶/٠ X1X4 – ١۴٧/٠ X2X3 + ٨٨٨/٠ X2X4 – ٣٠٩/٠  X1
2 – ٠۵٩۴/٠  X2

2                                                FW���7(  
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SEC ρ X4 X3 X2 X1
,��-.

(J/g) (kg/m3)   (mm)   (mm)  (mm/s) (%) +���7: 

10/52 1117 0/9 10 6 40 1

13 1140/48 0/9 10 6 40 2

12/6 1073/76 0/9 10 6 40 3

11/92 1082/6 0/9 10 6 40 4

12/06 1122/8 0/9 10 6 40 5

14/26 1128/5 0/9 10 2 35 6

7/26 1065/35 0/9 10 2 45 7

11/93 1076/3 0/9 10 10 35 8

7/92 1102/1 0/9 10 10 45 9

11/30 1109/67 0/3 8 6 40 10

13/6 1057/9 0/3 12 6 40 11

10/8 1080/7 1/5 8 6 40 12

12/13 1134/61 1/5 12 6 40 13

16/36 1105/89 0/3 10 6 35 14

7/18 1155/98 0/3 10 6 45 15

12 1089/67 1/5 10 6 35 16

7/93 1089/67 1/5 10 6 45 17

10/6 1108/8 0/9 8 2 40 18

10/44 1089/7 0/9 8 10 40 19

14 1120/62 0/9 12 2 40 20

9/13 1137/17 0/9 12 10 40 21

14/52 1089/2 0/9 8 6 35 22

7/12 1111/2 0/9 8 6 45 23

14/26 1036/47 0/9 12 6 35 24

9/93 1120/2 0/9 12 6 45 25

14/4 1126/8 0/3 10 2 40 26

8/73 1103/75 0/3 10 10 40 27

8/86 1124/5 1/5 10 2 40 28

11/73 1129/1 1/5 10 10 40 29
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,A�� 1B�3! ;���

p-value F value ��!�C

< 0/0001 229/69 0/50

0/0013 15/99 -0/31

0/0036 12/14 -2/25

0/0041 11/7 -20/32

0/0465 4/77 0/04

0/0420 5/01 0/076

0/0023 13/88 0/42

0/0040 11/83 -0/15

< 0/0001 38/76 0/88

0/4952 0/49 -0/2

0/0121 8/29 -0/031

0/0033 12/48 -0/06

0/6667 0/19 0/03

0/4022 0/75 -0/6
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. ��M��-5�� 	� ��M� H��M� ���Y 	�h ���� �	� ���9 D��( ��2m� E �

  

 6��75. 6�� L3����� 1���3] 6��7 gC�	� 9�J ���� �z�� 9d	3� {	*� � ���2m 	� ���

 � �DE

p-value F value ��!�C

0/0015 15/37 46/58

< 0/0001 122/84 16/63

0/2608 1/37 -1/56

< 0/0001 82/64 27/92

0/3926 0/78 -0/18

0/4909 0/50 0/29

0/3747 0/84 1/26

0/0401 5/12 -1/17

0/1297 2/59 -2/78

0/7560 0/10 1/09

0/0004 20/88 -0/59

0/4985 0/48 -0/14

0/8701 0/028 -0/14

< 0/0001 44/91 -60/7
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)Theerarattananoon et al, 2012; Li and Liu, 

2000(.   

(Mani et al., 2006) 
(Li & Liu, 2000) 
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 �[��r<� /�)���  e�X�W� F� $!���   ]X��= ���X�  5X��[ .
)��� F6�Q� �� )/���    )��X� F6�XI�� ��!XB� $`0�<#9� !6�

5�= 	3��h       FX6�+9 ��!XB� 0 �XQ� 	X1�9 �<����X= R� �[
.a�0 )`��� b��� )��� L�@ �' ]��=   �' e�X�W� )�X[  

FXX<��A �XXy� !XX@ .j��XX<� FXX6�Q�  ��'�XXB� *)'!XX" )/�XX�
   $�XI� �� b�!X[� ��� F� $!��� )��� LB<#� )�[�<����=

	� ![' .� j��<� F� F2�� ��F  5X�'   FX6�Q� /� .!X�(   )/�X�

��� :0!XX2 !XX6�6 '0!XX;� �' FXX6�Q� 5XX��4� )�XX<;�� 
40X45 !
�'  	K��B� 5"�� *'��' ����mm/s 2 /�!X�� *� 

 ��XXX� 
��|mm 8/0 -1 0   gXXX3�� :�XXX4mm10-12 
'0!;��      �X� 5X�= :�X�, )��X� LB<#� )�[��r<� ����

    )`�X�� ���X<+9 b�X
 0 	3��h ���<I�� 5X��.  )��X� 
    ?�X= ��!XB� 0 	[��XI���/( ��!XB� F#��B�  	X6��   *.!X@

6�Q� s���@ �� ?���/(T �F 5�'    X2�' ����S�X� �X� .!�(T 
  !X@ ���X�� )!6+<��-� .     .aX�0 )`�X�� b�X�� 0 	3�X�h

F�  gX���� kg/m3 1149  0J/g 51/7  X�F     FX9 !X�( 5X�'
�' :!� 5����� ������ ?�=     j��<� 	6��5��.  
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'��. �� g3�� /� .'�1<�� F9 5�� $( /� 	9�, ��6}+[ :�4
���� 	� g3�� L��' /� '��� ��K" 5"�� ?[�9 0 ��  !����

!@�� 5�= 	3��h ?����� )��� 	K��6� '�K[�� . $�I� j��<�
?�= )��� g��6� 	@0� ]��= ^W� _0� F9 '�'  0 	6��

:!� ]��= �� LB<#� )�[�<����= �J� $'�9    �Xy� '��X� )�[
	� q�B;� ��� j��<� 0 5��    '�XKQ� 0 	X,��4 )��X� !���� 

��@�� 5�= )�[ F� /�� '�@ F<��A ��9.  
  
  

�[ ]��=               LB<#� )�[��r<�         

12=-���C� SEC (J/g)  ρ (kg/m3) X4  (mm) X3  (mm) X2 (mm/s) X1  (%)

0/838 7/46 1144/09 0/86 10/01 2 43

0/838 7/37 1143/58 0/86 9/95 2 43/4

0/837 7/6 1144/92 0/89 10/18 2 44

0/836 7/49 1144/1 0/86 9/99 2 44/85

0/835 7/12 1141/95 0/89 9/79 2/01 44/1

0/834 7/12 1141/94 0/84 9/79 2/02 45

0/831 7/8 1145/6 0/95 10/45 2 45

0/825 7/12 1141/13 0/72 9/51 2 45

0/719 9/69 1151/8 1/.05 12 2/23 45

0/702 8/75 1140/64 1/31 12 2 45
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