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 �����)Ebrahimi, 1991# KTarmian & Perre, 

2009 K Bao et al., 1999 ( #?��L�	���2�3�!4��  
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 �E� �
 c4� ���HI ����   ��� �*-�U

     $�14 ������� 9�� ���        � ��B�P ��M �
 N����HI �� 
�


   � ��RO� 5� �O�'� � ��� � ���� �-      V
 �1��	 � A��   �*-�U

         �- 
�T�� *H- �� G�
*4 �:�F �� � *H- 5�        ��� ��� � 
���� 

  �- �-�
� ����                � c�4� *�-�U $% c�4� ?���L�	 � # A����

���I O��&- �� 5� �I��-   A���� .  N��@�@JI)Holger et 

al., 2006(
 a6� ����� �
 V  ��� �� �*-�UYd �F�
 

  �
�� �� �  ����      ��!I�� �� ��	\          ���M �
 ��� 
�
 $�1�4 �,- 

   V
 a6� #�F�
 �O�'       ��O�R45 N���8 �� �*-�U     a6�� ��

�- A��� .  

a6� ��E�I e�@JI ?�� �
 V
 ����  9�� �*-�U)Fagus 

orientalis (        ������ 
��- $% �O�' ���2�3�!4 D��B ��

�+�� ���U.  

  

	
� 
 �����  

 ����� �����  

 �
��� G� 5�  9�� �����)Fagus orientalis (���
� V
 

    �;U �� �*-�Ummf[[ �,0I           �P�&�� ���M �
 ����	) 5�

  ���� �� *H- ( A� �A��� .  ��,0I gh�     ���-
 �
 ��	˚cf[ � 

 ��7��4 �����'�dZ ���I �	�R1����-5% ������ G��� �
 A��8�
 

   ����4 ���'�i    A4A� G1F A8�
 .    5��� 5� �����:M ����

j�I       *��� ���	) j��I     ���6����6�- ���	 (  ��,0I �
    ���	

www.SID.ir



Arc
hi

ve
 o

f S
ID

��������	�
 � ��� �  ���� ������ ���� ������� ���� !�"#$ ���%& �' ��(� �'$)* �+,- .� �$/ �0 1#             $* 

G1F         k����� ��JI �A�� ��    �� #�A�� 
��     $
�
 ����U 5� )

�,0I      - #���� $��
 �
 �	�         % � *��� ����'� 5� �
��5 $�*

   �,0I �
 
�M�- 
�5%               l��I� k����� �
 ���4% $
�
 ����U ��� �	

  ���:�) <�Q- k���� ( A� m��F .          )	��� ��� ��M�I ��� #�2�O

  �,0I *�� ���'�     - m��F � �	�        #���4% 5� 
�5% % �
���5 $�*

  j�I 5��� V��,"�    a��O
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  �- �R�A6� 5�      ����M $��-5 ���4�E (��*	 �U
 �� � A���  ����M
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     �� �� ��R,�
 ?�� �
 %�       � �� �
 �,���� a0:0I 
�M� �

     �- �� 5� ��	 ���P $�*�-A���.  �5�A�4�       ���2��3�!4 �����

�5��       % $�,� 9�� �� )    % q�@� V�" �
 $�,�(    ���� �� 

������ V���-�+ 5� )Siau, 1984(  $
��% ����
 ���� ������ 

    ��	�� ���2�3�!4 D��B)�Kg ( �- (�T4�  
�� .   ��F�� �


           ����M <�T" 9�� oQ;8� �� 9�� ?�� 5� # _���-   �A���M   �
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 ��R,�
\       ���� �A�� �
�
 $�1�4  .     ���5 ��O
�&- 5�

)Siau, 1984 (�5�A��4� ������  ���2���3�!4 D����B ������

�4��4 ��	�� ���� �	 ����A�  .  

)v(  

kg= Vd C L (Patm-0.074⎯z ) ×0.760m Hg 

    tA(0.074⎯z)(Patm –0.037⎯z)  1.013×106 Pa 

)r(  

C= 1+ Vr (0.074 ∆z) 
          Vd (Patm –0.074⎯z) 

 ?�� �
�O
�&- :  

kg = ���� ���2�3�!4 �O�' �  (µm�/µm)  

Vd =  π r� 
∆z   [r = �O�O ��&� �5�A4� � ����  (m)] 

(m�)] 

C = �T�,4 �
 x�J/I a-�P  ��	 q�7�4� �  

L = �4��4 V�' (m) 

Patm =  ��M ��1+ (mHg) 

z¯  = �;@4 5� % ��A�:� ?�R4��-  �Y (�T4� V�' �
 

$�-5% (m) 

t = $�-5 (s) 

A = �4��4 _;@- x;� �"�7- ���� �  (m�) 

∆z = (t $�-5 ��&�)  $�-5 �' �
 % x;� ��!I�� ���HI

�4��4 �	 )��-5% (m) 

Vr = a��;@4 �b�� <T"   �Y) �O�O <T" a-��  � �	

c�:� �	(  (m�)  

   

                                                 
��  kilogram 
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 ���� #�O�'� �	 �         ����� a-��� �E�- � <�- ���6���6�- 

A4�%                A�� (��T4� �	A�4�% ��;U ?�R4���- � x;� A"�� �
 �	 .

            ��	 ���!" �
 a��I 
���4 ��� 
�� #?��L�	�     
���- �A�4�% 

  �+�� ���U ����� .     �5�A4� 5� g� #��C�- ?�� ��    D��B ����

���4��4 #���2���3�!4  NA��- ���� ���	\] ���;@- % �
 �P���� 

�'�y � ��    � ���� �� gh� � A4A ����   _'��@- #(��I��6�- 5� 

     A� ���I �B�P ��M �
 ���6���6�- .  c4� 5� g�   �*�-%

               5� ������:M ��:P ��� a�6O� ��� ���R�% �:"�- #?�4��!� ��

�+�R4 (�T4� a�I {2".  
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V�A��M �
Y � \    ������ ���2���3�!4 D����B ?�R4����- #

�4��4    ���� 
��- ��	�      ���� �A�� ������  .  I ���RO�  N�����H

              ��P��T- �
 ��	 ����� �O��' ���2��3�!4 D���B �P�&�

���4��4  ���	) V���'Yf� Z[ mm (
���� A���4��	 . D����B �


  �4��4 �O�' ���2�3�!4       ���7J- N��!I ���� ���T- ��	


�        �
 �4�����4 � A�A�� )	�� #*H- �6�
*4 �
 �O� A14 �A

   
�
 p� ���2�3�!4 D��B .       ���	 ��4��4 ���2��3�!4 D��B

 V
 $�A�  *-�U    V�' �� �Z[   �,��:�- )    ���	 �4��4Z#\#Y�] (

 �4��4 �   ���
 ��	�  �*-�U V
 )   ��	 �4��4f � d (    D��I�I ���

 ���� �������)�m( ���Y[×|/] # ���Y[×n/Yf # ���Y[×f/Zf # 
���Y[×Y/| � ���Y[×nd/[ ���Y[×[d/Y
����  . N�����P ����

   �4��4 ���2�3�!4 D��B #�R�
    V
 $�A� ��	      ���' �� �*-�U

-���R4�� ?]���I  ]Y   ���2���3�!4 D����B 5� �,1���� ������� 

�4��4   ���
 ��	�   ��� �*-�U V
  .      V�' �� ��	 �4��4 �
Yf 

     ��4��4 ���2��3�!4 D��B #�,��:�-      V
 $�A�� ���	    �*�-�U

)�4��4  ��	Z#\#Y�] (      ��� ����� D�I�I ��)�m( ���Y[×d/nZ #
���Y[×|/iZ # ���Y[×]/nY # ���Y[×n/ZY D���������B � 

 �4��4 ���2�3�!4   ��
 ��	   �*�-�U V
 ��)     ���	 ��4��4f�d (

   �� �����)�m( ���Y[×fZ/[   # ���Y[×|Z/[  
���  .    N����P ���

   �4��4 ���2�3�!4 D��B #�R�
    V
 $�A� ��	      ���' �� �*-�U

-���R4�� ?Z] ���I Yfi ���2���3�!4 D����B 5� �,1���� ������� 

�4��4 ���
 ��	�
�� �*-�U V
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 $	�2� ����� �3�	 �������� ���� 4!/��!(   $� �� ���56�0�!7!(   
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)m(  

 ����� ���� ���

)�m) (�� ��(  

 �������

����  ��� ���

 ���)s(  

 ��!" �#!$%&�'�
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Abstract 

In this research, radial variation in longitudinal permeability of beech (Fagus orientalis) wood 

containing red heartwood was investigated. The boards prepared from pith to bark were dried under 
temperature of 50ºC and relative humidity of 63% to the final moisture content of 7%. Then, 
cylindrical samples of 18 mm in diameter and 15 and 30 mm in length were longitudinally cut from the 
boards. The lateral surfaces of the samples were coated using epoxy resin to confine the fluid (air) flux 
along the longitudinal direction. Then, the longitudinal permeability of the samples was measured by a 
gas permeability device. For each thickness, the pattern of radial variation in permeability was similar. 
The results showed that the longitudinal permeability of samples close to bark was greater that that of 
those close to the pith. Also, a sharp reduction in permeability occurred near the pith. The microscopic 
studies revealed that regardless of vessel diameter and proportion which significantly affect the 
longitudinal permeability, the presence of tyloses in the vessels as a result of red heart wood formation 
is the main factor for the decreased longitudinal permeability.  
 
Keywords: Longitudinal permeability, Red heartwood, Beech, Tyloses  
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