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¾º�¿Z¯±¡�ÄZº·ÁÂz-�z.ºº¿®�Â�v·Z��ÁÂz-�²À]�|À³���¿Z¯±¡�Á°Â®
�vºº�³�Áv¿®�Ä°¦®¾´�¯�©ÂZ c ÄÞz³¦��¬dt¯��]Z´¯�Z]�Áv��¶¿x�c
ªº¿v^c�\º¿z��Â�À±Â��º¿¦|�¦�¾-±Â°�ÑÏ Zºc ÏÎ Á°Â®�°®�¾«Â
Â�Â®�¶ºk°®�Ä°Zºkº]�©Zº�¿Z��Zºº] Áv��¶¿x�c�ÄZ·ÁÂz-�Ä¦x�
zd¸]�ÄzÀ-®�#�°º��¶]�v·Z��ÁÂz-�¶]�b^�³�¾³Â°Z§Z¯�©Z�¿Z�
Â�zd�À]�À±Â��¿¦|�¦�¶§�v·®¾¯�ÀZ�³�Ñ ¾Âvk���3� Í�ÍÒ��®º]
ÎÒ ¬º�º� Zºº] Áv��¶¿x�c�ÄZ·¶kºk�zd¸]�Ä¦x��ª¿v^c�\¿z�
²À.³ZºÀ¯�®º^¸ºº] z]�¦°�zÀgPc�²¿zd�À]�Â®�¶k°®�¿v´- Á®zs�v�°®
>ÇZº°do¦��b�¦�¶d�¦®�¾-±Â°�ÑÏ Zc�ÏÎ ²À´��°®�¼º��©Z ��ª§
�|Àºº³ ¶´À¯¡�ÄZ·vÀ�¦�Â�²ÀXcÂz��z�³�±¦�¼º��ÄZ·ÁzÀk�zd¸]�¾®Z�c
�Ï¾Âvk��±z·�ÄZ·�¬��±¦�¾sz]�°x]�®Z¿±�°¦v¤¯�®ºkÂ�ªÀ«®�¶]

��ÎÔ��v�Z]�zgR¯ ®°º¯�²¿¦�°®�v³¦ºc¾¯��©Z�¿Z� ¸º³�²¿¦�°®
²º¿¦�Ä°Â¡ªº°��®Zºº¿±�ÄZ¯®�|À³�¾³Â°Z§Z¯�©Z�¿Z��®°º¯�°®
zÀ��ÄZ·v¿°Z§Z�¾¬��¾«Z°do¦� º��°Zg¡��·Z§�f�Z]�¾¿¦x��Á®Z¯
¾�°b�®�Â�®�·�bÀ¬]Z£�z]�¿v´-�¶d�Z�³�°®�®ºkº¯�Ä¦¶d�Z�³
b¿Z¸³�°®�Â��¾³Â°Z§Z¯�©Z�¿Z��°®�®ºkº¯��¬dt¯� Äx�¯� ®¦º¯
¦zº¿±��bºº�¦�Áv��v·Z��ÁÂz-�Z]�¶�¿Z¤¯�°®��À¡�ÄÂZo�ÄZ·ÁzÀk
¶º¬°k�±¦��Ä°Â¡ªº°���º¬dt¯�ÄZºº·³Â°�ÀZ-v´·Â&��±¦�¾sz]
°Zºt]�©°ÂZºl¯�°®�À®zº§ ¶ºº£°Â�Z¿�Â�À®z§�ÂÈ§ºc¦��À®z§�b¬�
zÀºº� ÄZ·v¿°Z§Z�¾¬�� º��°Zg¡��·Z§�Ä¦z]�¦°��6WHDP�IODNLQJ�
Z¿�¿v´-�¿z��Âv³¡�Á°¦º¿®�°®�®ºkº¯�ÄZ·À¦±ºd´��v´³Z¯�Ä¦¶d�Z�³
®zºº§³°¦|-�|À³��Î��Äv°o¦���ÎÓ Â�Ð��v³¦Á®z§�®Z¸´�À��°¦®ÂZ#

°®�¾³Â°Zº§Z¯�©Zº�¿Z��vº�°®�ÏÑ Â�ÎÓ ¬º�ºº� ±¦�Á®Z d�¦�¶§
�¿¦|�¦�²À.³ZÀ¯�°¦®¾´�¯��¿¦|�¦�f�Z]�¾d�º-�ÄZ·¶kºk�ÁzÀk
�²ººÀ´#®º· �bº�¦�Ávº� v·Zº� ÁÂz-�Zº] ¶º�¿Z¤¯�°®�Z¸º³¡�À±Â
©Zº�¿Z���ºº¬dt¯ ¬º���±¦�Á®Z d�¦�Z]���ÎÍ��²«º·�Â�©º�®Âz�
�¾dº�º-�ÄZ·¶kºk�ÁzÀk�°®��v�°®�ÑÒ Â�ÐÍ �ÎÒ �Ò��Ä°Zkº]
vº�°®�ÑÒ n���Zc�¾do��©Z�¿Z��²¿¦�®z]°Z§�¶§�v³®z§�³°¦|-

�b�¦�¶d�¦v³�Z¸³¡�®z¨¬°��z]�¾Wº��zÀgPc �ÁzÀk
�º¬dt¯�¬º���±¦�Á®Z d�¦�|À³�¾¿¦x��ª¿v^c�\¿z��®°º¯�°®
¾º¿¦x��ªº¿v^c�\º¿z��°¦®¾ºº´�¯�®º^¸]�f�Z]�ÁzÀk�°®�©Z�¿Z�
Zº] ¶º�¿Z¤¯�°® ��¾-±Â°�ÑÏ Zººc ÏÎ��v�°�Á°Â®�¾��°®�Z·¶kºk
�ÎÒ n�ºº� ¶��z·�¶§�b�¦�Ä°Â¡®Z¿�¶]�¿±Ç �v¿®z-�v·Z��ÁÂz-
Ä°¦®¾ºº´�¯�°º��¶]�ÁzÀk�°®�¾³Â°Z§Z¯�©Z�¿Z��v�°®�ÑÒ Â�ÐÍ
Á°Â®�²º¿¦�°®�¦°�¼º��ÄZ·ÁÂz-�¾¿¦x��ª¿v^c�\¿z���3� Í�ÍÒ�
Ä°Zººkº]�©Z�¿Z���¬dt¯�¬º���°®�¶§�¾«Zo�°®��vÀ�t]�®º^¸]
¶º] vº�°®�ÎÒ Â�vº�°®�ÐÍ ¬º�ºº� \Àczc�¶]��Â®�Â�¦¿�¶k°®
Zºº] ¶�¿Z¤¯�°®�¦°�Z·¶kºk ¾¿¦x��ª¿v^c�\¿z��ÄzÀ-®�#�°º�

�v³®¦®�®º^¸]�©Z�¿Z��²¿¦�¬º���z.¿®�Z¿�Â��v·Z��ÁÂz-
\º¿z��À®ºº] ®Zºº¿±�®ºkÂ�Z]�|À³�¾-±Â°�ÒÓ Zc�ÑÏ Á°Â®�°®
�º¬dt¯�¬º�º� Zºº] Áv��¶¿x�c��¬dt¯�ÄZ·ÁÂz-�¾¿¦x��ª¿v^c
vº�°®�ÎÒn���Z¿�Â��Â®�¶k°®�Ä°Zkº]�©Z�¿Z��v�°®�ÑÒ Â�ÐÍ �ÎÒ
Â�v·Zº� ÁÂz-�²ººÀ]�Ä°¦®¾´� �̄»Èds¦���¦¿�¶k°®�Ä°Zkº]�©Z�¿Z�

�v�³�Áv¿®�¾�¿Z¯±¡�ÄZ·ÁÂz-�z.¿®
ªºº¿v^c�\¿z��Z]�¶�¿Z¤¯�°®���¿Z¯±¡�Á°Â®�ª§�°®��²À´#®·
Ä¦zºº] ªºº¿v^c \ººº¿z��²¿zd¸º] ��Ï�ÑÕ��v·Zº� ÁÂz-�¾º¿¦x�
Â�ÎÒ ¬º�º� Zºº] Áv��¶¿x�c�ÄZ·¶kºk�À¡�±¦��¬dt¯�ÄZ·ÁÂz-
ÐÍ ��Ï�ÏÕ Â�Ï�ÏÕ \ºÀczc�¶º]��¾³Â°Zº§Z¯�©Zºº�¿Z��v�°®�ÑÒ
vººº�°®�ÎÒ Â���Ï�ÎÔ��¦º¿ ¶ºk°®�Ä°Zºkº]�©Zº�¿Z��vº�°®

��3� Í�ÍÒ��®º]��Ï�ÏÓ��Â®�¶k°®�Ä°Zkº]�©Z�¿Z�
²d�¦®�ªÀ«®�¶]�¾³Â°Z§Z¯�©Z�¿Z��¶§�v·®¾¯�ÀZ�³�j¿Zd³�²¿¦
�À¡�Äxº�¯�®¦ºº¯ ¶º] \º�Z´¯�¾º�°b�®�bÀ¬]Zºº£ |À³�Â��ÄÞz³¦
\º�Z´¯�¾®Zº�c�Â�ÄÞzº³¦�bº¬��¶ºº] ¦¿�¶k°® Ä°Zkº]�©Z�¿Z�
§ººs bºÀ À§ bº¬��¶ºº] Â®�¶k°®�¿v´-�Á®zs�Â��¶´À¯¡�ÄZ·vÀ�¦

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.2

.1
3.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.13.9
https://iutjournals.iut.ac.ir/jstnar/article-1-472-en.html


ÎÐÕÏ ÀZd�]Zc ��¿Â®�Á°Z°����®d · ¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÓÕ

¾º� °®�Z¸º³¡�\º�Z´¯�¬º�º� ±¦�Á®Z dº�¦�©°ººº� °® �²ÀXcÂz�
ªº¿v^c�\º¿z��®º^ º̧] f�Zº] v´³¦ºc¾¯��³°Âz���¬dt¯�ÄZ·Á°Â®

�v³º��¾d�º-�ÄZ·¶kºk�¾¿¦x�
ÄZ·ÁzÀk�Z]�Áv��¶¿x�c�ÄZ·¶kºk�®z§�³°¦|-��Î��Äv°o¦
ÁÂz-�Zº] ¶º�¿Z¤¯�°®��¾³Â°Zºº§Z¯�©Z�¿Z���¬dt¯�¬º���ÄÂZo
³°Âzº� Á°Â®�ªº§ Ä¦zºº] ¦°�¾¿¦x��ª¿v^c�\¿z��²¿zd¸]��v·Z�
|Àº³ Ä°Zºkº]�©Zº�¿Z��®°ººº¯ °® �v´d�¦®��¾-±Â°�ÒÓ Zc�z ��
¶º] ¦°�©Zº�¿Z� ²ºº¿¦�v³®z§�³°¦|-��ÎÒ� À¦°Z¨°·�Â�Àºd¬�Zd�¦
¾º¿¦x��ªº¿v^c�\º¿z��Zº¿ Â�vº�°�zº] ¶ºº§ ²¿¦�ÀÂv]�Â�¾do¦°
ÑÒ n�ºº� Zc�À¦ºc¾¯��v´�Z]�¶d�¦®�¾Wº��zg¦�¾d�º-�ÄZ·¶kºk

�®z]�°Z§�¶] ÁzÀk v�°®
°®�Z¸º³¡�±¦�Á®Z dº�¦��º¬dt¯�¬º�ºº� Â�ÄÞz³¦��¬dt¯��]Z´¯
¾º]z#�vº�°®�zº] Ä°¦®¾º´�¯�zÀgPºc ¾³Zº¿Z��Â�vºº�°�Á°Â®�ÁzÀk
z·�°®�¶d^«¦��b�¦v³�¾-±Â°�ÒÓ ²��°®�Z·¶kºk�¾°¨��¶�ºp¯
vº�°®��v·Zº� ÁÂz-�Zºº¿ Â�©Z�¿Z��Á®Z d�¦�®°º¯�¬º���±¦�¦¿
zº�³�¶º] �®ºº] Zº·²Âzs�±¦��ººÀ]�Z·¹z¯�¾°¨��¶�ºp¯�¾]z#

Â�¦ºº¿Þº«º¿|Àº� ÄZº·©ÂZ c�¶º] ¶ºº]z¯�¶¬Xº�¯�²º¿¦�vº�°¾¯
�b�¦�~´k�Â®�²À]�¾³º¯°º·

zº] �º¬dt¯�¾º¿¦x��ÄZº·ÁzÀk�zÀgPººc ¶§�b�¦�Ä°Â¡®Z¿ ¶]�¿±Ç
®ºº^³�°¦®¾º´�¯�|Àº³ �¿Zº¯±¡�Á°Â®�ÀZº¿Z��°®�Z·¶ºkºk�¶º�Ç�Á®±Zº]

��b�¦�Áv�³�Á®¦®�ÀZ�³�©Z�È�¦�
bºº -�À¦ºc¾¯�z�Zo��·Â&��j¿Zd³�¶]�¶kºc�Z]��¾¬§�°º��¶]
Ä¦zº] ÁzÀºk vº�°®�ÑÒ n�ºº� Zc�À¦ºc¾¯�¦°�¾³Â°Z§Z¯�©Z�¿Z�
¾ºdo�Â �±Zº� Â�bsºº� ª]Zºº£ ÄÞz³¦�±¦�Ä¦Áv°��b°�£�²À¯Pc
�²ºÀ´#®º· �®zº] °Zº§ ¶ºº] ¾d�º-�ÄZ·¶kºk�±ZÀ³�®°º¯ ²ÀXcÂz�
À®º]�\�Z´¯�¶]�¶kºc�Z]��¦¿�¶k°®�Ä°Zkº]�©Z�¿Z��±¦�Á®Z d�¦
°®�vºº�°®�ÐÍ n���Zc��À¡�²ÀXcÂz��bÀ À§�Â�¾°�À«º]Zd¯�ÄÞz³¦
Á®zºs ±¦��²ºº¿¦�z]�ÀÂ|�¦��b�¦�¶À�ºc�ª]Z£�¾³Z¿Z��Â�v�°�¶¬oz¯
Â�¶ºsº¬§��½Zs�Â�®z-�²d�¦®�®§�©°º��°®�|À³�Â®�¶k°®�¿v´-
ÎÒ n�ºº� Zc�¾³Z¿Z��Â�v�°�ÄZ·Á°Â®�¾��°®�À¦ºc¾¯��Á|¿°,´�
®zº¨¬°��zº] ¾Wºº� zÀgZºc ¶º§ ²ºº¿¦�ÀÂv]��v�°®�ÐÍ zh§¦vo�Â

�®z§�Á®Z d�¦��v�Z]�¶d�¦®�¾d�º-�ÄZ·¶kºk

Á®Z d�¦�®°º¯��]Z´¯
ÄZ·¶º$°À³�¶º�Ç�©Zº ��Â�®zºº¨¬°��z]�À¡�±¦�Á®Z d�¦�zÀgPc�Â�¾³Â°Z§Z¯ ©Z�¿Z��®�À«º]Zd¯�ª]Z£�ÄÞz³¦�²ÀÀ�c��ÎÐÕÍ �§��Äv°o¦ �Î

�|¿z^c�ÁZ.�³¦®��Ä±°ÂZ�§�Áv¨�³¦®��v�°¦�¾�Z´�°Z§�¶¯Z³ÀZ¿Z���¾d�º-
�¾dº�º-�ÄZº· ¶ºkºk�¶º¿x�c�°®�¾³Â°Zº§Z¯�©Zºl³Zs°Z§�©Zºº�¿Z���¬dt¯�¬º���®z]°Z§�zg¦�¾�°z]��ÎÐÔÑ �®��ÄvÀ���¾dlo �Ï

�«z§�¾¯È�¦�®¦±¡�ÁZ.�³¦®��v�°¦�¾�Z´�°Z§�¶¯Z³ÀZ¿Z�
�� %HGIRUG�� 0�� 5��� +�� /�� &ODVVHQ� DQG� *�� /�� &DPSEHOO�� ������7KH�HIIHFW�RI�SHOOHWLQJ��VDOW��DQG�SHQWRVDQDVH�RQ�WKH

YLVFRVLW\�RI�LQWHVWLQDO�FRQWHQWV�DQG�WKH�SHUIRUPDQFH�RI�EURLOHUV�IHG�U\H��3RXOW��6FL����������������
�� %HGIRUG�� 0�� 5��� 7�� $��6FRWW��)��*��6LOYHUVLGHV��+��/��&ODVVHQ��0��/��6ZLIW�DQG�0��3DFN��������7KH�HIIHFW�RI�ZKHDW

FXOWLYDU�� JURZLQJ� HQYLURQPHQW�DQG�HQ]\PH�VXSSOHPHQWDWLRQ�RQ�GLJHVWLELOLW\�RI�DPLQR�DFLGV�E\�EURLOHUV��&DQ��-�
$QLP��6FL��������������

�� %LHO\�� -��DQG�<��3RPHUDQ]��������7KH�DPLQR�DFLG�FRPSRVLWLRQ�RI�ZLOG�EXFNZKHDW�1R��� DQG�ZKHDW�IHHG�VFUHHQLQJV�
3RXOW��6FL��������������

�� &KRFW��0��DQG�-��$QQLVRQ��������7KH�LQKLELWLRQ�RI�QXWULHQW�GLJHVWLRQ�E\�ZKHDW�SHQWRVDQV��%ULW��-��1XW��������������
�� &ODVVHQ��+��/��������&HUHDO�JUDLQ�VWDUFK�DQG�H[RJHQRXV�HQ]\PHV�LQ�SRXOWU\�GLHWV��:RUOG¶V�3RXOW��6FL��-������������
�� 1DWLRQDO�5HVHDUFK�&RXQFLO��������1XWULHQW�5HTXLUHPHQWV�RI�3RXOWU\��1DW��$FDG��6FL���:DVKLQJWRQ��'&�
�� 3RPHUDQ]��<��DQG�*��6��5REELQV��������$PLQR�DFLG�FRPSRVLWLRQ�RI�EXFNZKHDW��$JULF��)RRG�&KHP��������������
��� 3URXGIRRW�� )�� *�� DQG� +�� :�� +XORQ�� ������ 1XWULWLYH� YDOXH� RI� ZKHDW� VFUHHQLQJ� DV� D�IHHG�LQJUHGLHQW�IRU�EURLOHU

FKLFNHQV��3RXOW��6FL��������������
��� 6$6�,QVWLWXWH��������6$6�8VHU¶V�*XLGH��6WDWLVWLFV��6$6�,QVWLWXWH��&DU\��1&�
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�����ÁzÀk�°®�¾³Â°Z§Z¯�Â�Ä°Zkº]�©Z�¿Z��±¦�Á®Z d�¦�\�Z´¯�¬º���Â�¾¿ZÀ°À��\À§zc�²ÀÀ�c

ÎÓÖ

��� 6FRWW�� 7�� $��� )�� *�� 6LOYHUVLGHV�� +�� /�� &ODVVHQ�� 0�� /�� 6ZLIW� DQG� 0�� 5�� %HGIRUG�� ������(IIHFW�RI�FXOWLYDU�DQG
HQYLURQPHQW� RQ� WKH� IHHGLQJ� YDOXH� RI� ZHVWHUQ� &DQDGLDQ� ZKHDW�DQG�EDUOH\�VDPSOHV�ZLWK�DQG�ZLWKRXW�HQ]\PH
VXSSOHPHQWDWLRQ��&DQ��-��$QLP��6FL��������������

��� 6LEEDOG�� ,�� 5�� ������ 7KH� 70(�V\VWHP�RI�IHHG�HYDOXDWLRQ��PHWKRGRORJ\��IHHG�FRPSRVLWLRQ�GDWD�DQG�ELEOLRJUDSK\�
5HV��%UDQFK�&RQWULEXWLRQ�����(��$QLP��5HV��&HQWHU��$JULF��&DQDGD�

��� 6PLWV�� &�� +�� 0�� DQG� *�� $QQLVRQ�� ������ 1RQ� VWDUFK� SODQW� SRO\VDFFKDULGHV� LQ� EURLOHU� QXWULWLRQ�� WRZDUGV� D
SK\VLRORJLFDOO\�YDOLG�DSSURDFK�WR�WKHLU�GHWHUPLQDWLRQ��:RUOG¶V��3RXOW� 6FL��-��������������

��� 6WDSOHWRQ�� 3���'��%��%UDJJ�DQG�-��%LHO\��������7KH�ERWDQLFDO�DQG�FKHPLFDO�FRPSRVLWLRQ�DQG�QXWULWLYH�YDOXH�RI�ZKHDW
IHHG�VFUHHQLQJ��3RXOW��6FL��������������

��� 7HLWJH�� '�� $���*��/��&DPSEHOO��+��/��&ODVVHQ�DQG�3��$��7KDFNHU��������+HDW�SUHWUHDWPHQW�DV�D�PHDQV�RI�LPSURYLQJ
WKH�UHVSRQVH�WR�GLHWDU\�SHQWRVDQV�LQ�FKLFNV�IHG�U\H��&DQ��-��$QLP��6FL��������������

��� 7KDFKXFN�� 5�� DQG� 9�� -�� 0HOOLVK�� ������ $PLQR� DFLG�DQG�SUR[LPDWH�DQDO\VLV�RI�ZHHG�VHHGV��&DQ��-��3ODQW�6FL�����
��������

��� :LVHPDQ�� -��DQG�-��,QERUU��������7KH�QXWULWLYH�YDOXH�RI�ZKHDW�DQG�LWV�HIIHFW�RQ�EURLOHU�SHUIRUPDQFH��33����������,Q�
:��+DUHVLJQ�DQG�'��-��&ROH��(GV����5HFHQW�$GYDQFHV�LQ�$QLPDO�1XWULWLRQ��%XWWHUZRUWKV��/RQGRQ�
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