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$EVWUDFW
,Q� WKLV�SDSHU�� WKH�VSUHDGLQJ�RI� WKUHH�GLPHQVLRQDO�� WXUEXOHQW�DQG�XQVWHDG\� LQFOLQHG� WXUELGLW\�

FXUUHQWV�KDV�EHHQ� LQYHVWLJDWHG��7KH�H[SHULPHQWDO� UHVXOWV�ZHUH�QRUPDOL]HG� LQ� WKH� IRUP�RI�QRQ�
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GLVWDQFH� DQG� QRQ�GLPHQVLRQDO� WLPH� ���� ����� RRRR %48W  �� WZR� UHJLPHV� �5 � � � �RE O d DQG �5
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WKH�EDODQFHG�IRUFHV�DUH�GLIIHUHQW��,Q�UHJLPH �5 ��WKH�UDWH�RI�ODWHUDO�JURZWK�LV�OHVV�WKDQ�UHJLPH� �5 ��
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ZKLOH�WKH�FXUUHQW�ZLGWK�LQ� �5 DQG �5 UHJLPHV��UHVSHFWLYHO\�DUH�SURSRUWLRQDO�WR� � �� �[ DQG� ���[ ��,Q�
WKH� SORWV� RI� WKH� QRQ�GLPHQVLRQDO� FXUUHQW� OHQJWK� YV�� QRQ�GLPHQVLRQDO� WLPH�� WKUHH� UHJLPHV �5 ��

�5 DQG �5 DUH� GLVWLQJXLVKHG�� ,Q� UHJLPH �5 �� WKH� UDWH� RI� ORQJLWXGLQDO� JURZWK� LV� PRUH� WKDQ� RWKHU�
UHJLPHV� ZKLOH� UHJLPH� �5 LV� OHVV�� 7KH� FXUUHQW� OHQJWK� LQ� �5 DQG �5 UHJLPHV�� UHVSHFWLYHO\� DUH�
SURSRUWLRQDO�WR� W ���� DQG ���W ��DSSUR[LPDWHO\�LQ�UHJLPH �5 ��LV�SURSRUWLRQDO�WR� W ����

.H\ZRUGV�� 7XUELGLW\� FXUUHQW�� /DWHUDO� DQG� ORQJLWXGLQDO� JURZWK�� 7KUHH�GLPHQVLRQDO� XQVWHDG\�
XQGHUIORZV

Î�¶¯v¤¯�
yu� ¶)�0¿Z¿yu�/Z·� µv¿v�� {Y�0*¿ª*��)�0·u
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©Z.#�±Z¿zk�uyYu�0¿Y|�]��¤³�'HQVLW\ &XUUHQW�

0¬¤g�±Z¿zk� Z¿�*UDYLW\ &XUUHQW�0¯v�Z]�0³Z¯{
ª-�±Z¿zk� ¶§¶³Zsu¹y� uº«Mv��±|t¯� Z¿� Z¿yu� uyY¹� Z·

¾¯¶]�uº�²À.´��b¬�¶]�±|t¯�Z¿�Z¿yu�[M�{Y�±uº]�zc
b¸k� yu� ¹ �)�½¹y� yu� ¹ ¶d�y� ¹z��±M�ªsYu\À�

0¯�±Z¿zkv]Z¿�0«Z.#��ÈdsY�zgY�yu�¶)�µv¿v��²¿Y�¶]
¶¿Ç�²À]uºkº]�©ZÀ���¬dt¯�/Z·0¯©Z.#�±Z¿zk��v¿M
0¯� ¶d -uº��¢¬�¯� v¯Zk�aYyw�/¹Zo� ©Z.#� ±Z¿zk

uº«M� ª-� ±Z¿zk� >ZoÈ��Y�7XUELGLW\ &XUUHQW�
0¯�µvÀ¯Z³uº���³Yy�¾¬�Y�¥zp¯�¶§�¾«Z.#��ÈdsY

�b�Y� ±Z¿zk� ²¿Y¾¯¶kyu� �ÈdsY� {Y� ¾�Z³� v³Yºc
v�Z]�¢¬�¯�aYyw� uºk¹� ¹ ©º¬p¯� uYº¯� uºk¹� �ayYzo

@æ�>¶ «º¯� ±uº]� YyYu� ªÀ«u� ¶]� ¾«Z.#� ±Z¿uYz-yu�/Y
©ZÀ�� ¹ µuy¹M� uºkº]� Yy� �³Yy� ½¹zÀ³� ±Z¿zk� b¸k

©Z.#yu� Yy�zcyu�b§zo�¶]�zd°§�¾«Z.#� Z]�©ZÀ��z¿{�
¾¯uy¹M�¶´À¯{� yu�±Z¿zk�²¿YZ]� ­º¬�� {Y�¾ ¬dt¯�½Z·

�b�Y�¶d�z-�yYz£�¢À¤pc�¹ ¾�yz]�uyº¯�a¹Z d¯��¿yZ�c
¾¯� ¶§­Z³�¾�Z´�Yº·� ¹ ¦À«¹yvÀ·� �¦¿|À�ºW%� {Y�±Yºc

uz]�}º³ZÀ£Y��ayYzo�¹ ­zk�©Z¤d³Y��½{z¯�¶¿Ç�¾�Z´�
u¹u{� �²°¸]� b§zo� ­|À³Z¨¯¾-uº«M� ±¹ ¾d ³� ½Z·

µz�o��½ºk½Z·{Z-�½%º«º´¨c�¹ aZ�M�©zd´§�¹ ¾�Z´�
¾�yz]�Z¸³M�yu�©Z.#�±Z¿zk�¶§�b�Y�½uyYº¯�{Y�®§Yzd¯

¾¯uº�@ç�è�>zgY� yu� ©Z.#� ±Z¿zk� �Z¸�º³ZÀ£Y� yu
¶]� Z¿� ¹ uº��¾¯� uZl¿Y�ayYzo� ¶kyu� ¹ ½yº���ÈdsY

±Z¿zk�ayº�¾¯�µv¿u�uº«M�ª-�½Z·uº�@é>0·Z-�¶)
�¶�oÈ¯�ª]Z£�z¿uZ¤¯�¶]� Z¸³M�b�z0¯�/Yv�y��º�s

µv´·u�±Z�³�b�Y�²*°¯�Z¸�º³ZÀ£Y�n���yu��)�/¹Zo

¹ y|k���ºc� >Z]¹Z´d¯�¶)�v�Z]�©Z.#�±Z¿zk�(¿ ¶³Z]{
0¯�uZl¿Y�v¯uº��±Z¿zk�yZd�y�z]�b�Y�²*°¯�z¯Y�²¿Y

¶³Z]{� ¶*¿yº�]� �uyYx.]� zgY� ¶³Zsu¹y� \�¯� yu� ©Z.#
³Z]{�¹ n���yu�¶³Zsu¹yuº��uZl¿Y��)�yu�yº��[M�¶�yu

>Zcv°��/Ç�¹ ª-�b)zo� Z¸�º³ZÀ£Y��)yº�o�ªÀ«u�¶]�
0¯�©Z.#�/Z¸³Z¿zkv�Z]��)�yu�aZ]º�y�b)zo��º£¹

®�À³Z-yY� uºk¹� ¹ Z¿yuYº·� ¹ Z·¹ uZ¿{�¢°�� yu�0·u
b�Y�©Z.#�/Z¸³Z¿zk�uºk¹�ª¿Çu���)�(¿u|³�²d�³Yu

¾¯� Z¸³Z¿zk� ²¿Y� b�z�v³Yºcyu� 0-y|]� (°)'yu
¶·Yz]M�ªÀ*�c�/Z·v´¿Mz�Z¿yuz¿{�/Z·�&DQ\RQ�)DQ�

v�Z]�µ{z«�²À¯{� yu©Z�� yu�¶)�/Yæîçîyu�/uÈÀ¯�
v´«v³º�ºÀ³�©Z°��1HZ�)RXQG�ODQG��av��¶]ì

zd�¿yµ{z«�²À¯{�±Yº´��¶]�¹ uYu�qy*UDQG�%DQNV
¶.¬k� �µv��yº¸�¯ª-�±Z¿zk�{Y��y%�/Yb°��¶]�uº«M

©º��yu�}º³ZÀ£Y�[º´kNPçååuZd�Y�µYy�¶]��v��yu
zd�]�µv´¿º��¹ yYv]Zd��±Z¿zk�²¿Y�b)zo�©¹Y�zd¯º¬À)
Zc�uºs� Z]� ¹ µv´)� Yy� µyu��)� uº]�¶d�³Yºc� ¹ µuº]��)

¶¬�Z�NPçååuz^]��v�� yu�b�z��±uYu�b�u� {Y� Z]
yu� ±Z¿zk� ¹ µuz)�[º�y�²À.´�� uYº¯� �­¹u� zd¯º¬À)

b�Y� µv�� ºp¯� �b¿Z¸³�0¬À�³Zd�� ®À��� ±Z¿zk� ²¿Y
u¹voêå0«Y�æåå¹ µuz)�Zl]Zk�Yy�uYº¯��]z¯�zd¯º¬À)�

b�Y� µuz)� µyZ�� Yy� Z¿yu��)�/Z¸¬]Z)�±Z¿zk�²¿Y�/Yz]
u¹vo�0d�z�èêåb�Y�µv��±ZÀ]�0¿Z¿yu�ª¿Z¯�@ê�ë�>
~¿yº¯� ¹ ²�@ì>0¯� z)wª-� ±Z¿zk� ¶)� v´´)uº«M

0¯ª°o� uºs� Z]� Yy�}y� ¹ /Ç�aYyw� Z·zd¯º¬À)� v³Yºc
v´)�¹ ²¿v«Y�mÈ�±YyZ¨°·@í>aZ]º�y�¶§�v´d�Z¿yu

b�yu�aYyw�ª°o�bÀ�z�� �¾«Z.#�±Z¿zk�yu�|¿yYy�zc
¾¯��¿Y|�Y±Z¿º¬���v´·u@î>±Z¿zk�/¹y�z]�0cZ�¿Z¯{M
[M�©Z.#º�\À��bpc��/v�]�¶��(°³�/Z·ê�æå¹

æêuYu�­Zl³Y�¶kyu��±Z¿zk�0�z���t���uYu�±Z�³�/¹
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³

\À�� ¹ ¶À«¹Y� /y¹Z´�� yZ�� ¶]� ¶d�]Y¹� �¾«Z.#�)�
0¯yZ���¿Y|�Y� Z]�b]Zg�\À��(¿ yu� ¶*¿yº�]� v�Z]

0¯��¿Y|�Y�0�z���t��qz³� �¶À«¹Y�/y¹Z´�yu� ¹ v]Z¿
�t��qz³��\À���¿Y|�Y�Z]�b]Zg�¶À«¹Y�/y¹Z´��yZ��(¿

0¯��·Z)�0�z�b¸k�yu��³Yy�/¹zÀ³�¶ «º¯�Yz¿{�v]Z¿
0¯��¿Y|�Y�\À�v]Z¿�!yº·@æå>z]� uºs�0�yz]� yu
# /Z¸³Z¿zk� /¹y¹ /yº�� �ÈdsY� {Y� 0�Z³� ¾«Z.

0¯��Àt�c�Yy�®¿%y�¹u�uºk¹��ayYzov·u�æºyu�®¿%y�
0¯� Yy�±Z¿zk�v�y�®¿%y�²¿Y� yu� ��zd�-�©Zo¶]�±Yºc

¶À«¹Y��¿Yz�� ¶¬À�¹u{�²À°tc��Y�®¿%y�²¿Y�b�À^�
zd¯YyZ�� ¶]� ¶d�]Y¹��

R25H WDQ 5LT±M� yu� ¶)� b�Y�
5H 2¹5L2±º�uyZ$¿y� ¹ {v«º´¿y� uYv�Y�\Àczc� ¶]�
¹ ¶À«¹Y�0¯��)�\À�� ¶¿¹Y{�v´�Z]�çº>È¯Z)� ®¿%y�

±Z¿zk� ¶À«¹Y� �¿Yz�� {Y� ª¤d�¯� ¶)� �¶d�Z¿� �zd�-
0¯v�Z]�{Y�zd-y|]�±Z¿zk�bÀ°�Y�uv��z-Y��®¿%y�²¿Y�yu

v�Z]� (¿�6F!��zÀ³� ²À]� 0¿¹zÀ³� ©uZ�c� �/Z·¹
z-Y�¹ i|«� ¹ /y¹Z´�6F��²À]�0¿¹zÀ³�©uZ�c� �v�Z]�

b�Y� yYz£z]� 0�z´¿Y� ¹ /y¹Z´�� /Z·¹zÀ³�¹ ±Yz°�
±YyZ*°·@ææ>¹ ®¿Yu� ©Z.#� ±Z¿zk�0�z���zd�-

¹ u¹vp¯�0]M�z¿{�©Z³Z)�yu�/uv��ayº�]� Yy�/v�]�¶�
v³uYu�yYz£�0�yz]�uyº¯��¬dt¯�b«Zo�yZ¸#�yu�u¹vp¯Z³

b«Zo�(¿ {Y�v´cyZ^��¶)¹ µv��u¹vp¯�®À¤d�¯�©Z³Z)�
/Z¸^À�� Z]� µv�³� u¹vp¯� ®À¤d�¯� ©Z³Z)� b«Zo� ¶�

©Z³Z)��¬dt¯�0�z��0¯� ±Z�³� j¿Zd³0-y|]� ¶)� v·u
0�z�� \À�� ¶]� ¶d�]Y¹� /º£� yº�]� 0�z�� ±Z¿zk

0¯�µv�� u¹vp¯� ®À¤d�¯� ©Z³Z)�b«Zo� yu� |À³� ¹ v�Z]
0¯�f�Z]�©Z³Z)�v´¬]�0^³Zk�/Z·�µyYº¿u±Z¿zk�¶)�uº�

Z.#v�y�¶]�zl´¯�¹ µv��¶d�Yu�¶.³�©Z³Z)�ªsYu�yu�©
uº��±Z¿zk�/uº°��±Z¿º¬�� ¹ ~¿|d´¿z¸À�c@æç>z]

{Y�v´cyZ^��¶)���³Yy�¹ ­¹Z¤¯�½Z·¹zÀ³�²À]�©uZ�c�}Z�Y
b¸k� ¹u�z·� yu�'Z*��Y� ¹ 0�z´¿Y� �/y¹Z´�� ��³Yz-

µuZ��0¬À¬pc�/Z¸¬o�0�z�� ¹ 0«º��t��/Yz]� Yy�/Y
�v³uº°³�¶WYyY�0�z��¹ 0«º�0¬À¬pc�/Z¸cyZ^��¶*¿º�]
±Z¯{� \�o� z]� µv¯M� b�v]WyZ�� ��)� \À�� ¶]� �

±Z¿zk�¶�v´·�¹ ¶À«¹Y�±º�uyZ$¿y�uv�� �¶À«¹Y�/y¹Z´�
v³yYu�0.d�]� �/u¹y¹� yu� ©Z.#��ª�Zo�0¬À¬pc�ªo

0¯�±Z�³�0]zlc�j¿Zd³�Z]�Yy�0]ºs�/yZ-{Z�v·u�

ª-� ½Z¸³Z¿zk� µyZ]yu� ½v´#� aZ¤À¤pc� ¶#z-Yuº«M
b�Y� µv�� ­Zl³Y@æè>�Z¯Y±Z¿zk� yu� aZ¤À¤pc

±Z´$°·�aYyw�/¹Zo�/v�]�¶�|À#Z³b�Y�²À°·�¶]
ªÀ«u¾¨¿|À��½Z·zd¯YyZ��{Y�½yZÀ�]²¿YZ¸³Z¿zkµ&¿¹�¶]

d«Zo�yu/Z¸µv³Z¯�¶dsZ´�Z³��º��¯�b�Y�@æé�>�v·
©Z.#� ±Z¿zk� yZd�y� 0]zlc� 0�yz]� z�Zo� ¢À¤pc

��º��¯b�Y� µuº]� aYyw� /¹Zo� ¹ /v�]� ¶��Y²¿
0¯�¶)�b�Y�µv��0«v¯�¶À¸c�¶]�zl´¯�0�yz]v�y�v³Yºc

0³Z*¯� ¹ 0³Z¯{� z�³� {Y� Yy� ±Z¿zk� 0«º�� ¹ 0�z�
�À�v¿Z°³�0´À]�

ç�Z¸�¿Z¯{M�­Zl³Y��¹y�¹ �¿Z¯{M�µZ.d�u�
\À��©Z³Z§�¦¿ �¿Z¯{M� µZ.d�uuZ�]Y� ¶]� z¿x�æç

�©º��zd¯ê�æª)��z��zd¯��yu�µv��µuZ d�Y��z�
{M�²¿YaZ�¿Z¯çë�æ0¯� zd¯�v�Z]�¹ë�å�Z cyY� zd¯�

¾¯v�Z]�ª¨�� yu��¿Z¯{M� µZ.d�u�¦ÀcZ°��ª¨�æ
uº��¾¯� µv¿u�¶¿x�c�±|t¯�¦¿��º¬t¯�¶À¸c�±|t¯�

®lo� ¶]� ¹ ,³{�v�� uÇº�� {Y� ¶³Yºd�Y�ª¨�� ¶]çzd¯�
¾¯� yYz£�b�u� ÇZ]� yu�\�¨¯�º¬t¯�½¹Zo� ¶§� uzÀ-

b�Y�[M� ¹ aYyw�¹Zo��º¬t¯� uZl¿Y�b¸k{Y�aYyw�½
²«ºWZ§�.DROLQ��º�t¯�¾«Z.#� Z]çëêå­z-�º¬À)�
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�������� ³7XUEXOHQFH�6WUXFWXUH� LQ�6WHDG\�
6ROXWH�'ULYHQ� *UDYLW\� &XUUHQWV´�� 6SHF��
3XEOV��,QW��$VV��6HGLPHQW��9������3������
�����

ÎÏ

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
57

60
8.

13
85

.3
.4

.1
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ar
in

e-
en

g.
ir

 o
n 

20
26

-0
5-

28
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.17357608.1385.3.4.1.1
http://marine-eng.ir/article-1-24-en.html
http://www.tcpdf.org

