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Investigating the Effects of Intelligence of Residential Complexes on Cost 

Reduction 

Case Study: Pardis City 
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1- ���A�  

��F�  G�H�� ICD�? 3,���� �I� �4%, 9�%�E�I2 �J��  K �L6,�M J0� 6 �0� ��N 8� �,� 2�.& �E�I/ ,C9�J  ��# .F/� J0 ��� 6 �0� 
��F� &�� 9�%�E�I/ ��F� 8�� ��� ICD�? ,/ 3��.	 0�	.O P3, ��/2 J0� 6 �0� *��C  �+, �� � 9��QF ��� ? 9�%�E�I �K �0� �6I/2  RSI
T�K�	� �I� 8��M ��K ��� 36O D0��� 9�6O�I .� �K $��U�2� $�:K V�760 �� ����K�2 �W��  K/ ,/ 9�.	 X%UCP� Y	CC� :K �C 6 8�I� ��K ��� 

�Q0��� J0 M0�O � ��:K� 6 �0� %5	C	��/ ��� V�L�� ) 2/H�JK 9�F1388 23(. 3��� ���6� 3&�� �ZI ��J��� V�� � ��J��� $8.W �� � 
8�I36%&.0� 7��E/2 [�0 9�%�E�I � �0 �0� 0���/2 9��� $360� � ��� 5\��C� ].*.64	  O �I�� I�,.	� �56# ��C9. 7��E/  �

9�%�E�I �0�  K 236%&.0 ^E�& 9�.6U/ ��K� � G��_4 8�I� K $��� �C2���  K  ��# 4, 29�,8 �� 93& �	� 9�... , `%O/ 36O )F�W/  $��8
I.N9���4%0 � /2 1393.(  

�:K �K 236%&.0 9�%�E�I$ HC�� ].*.64	 8�� H3�8 RSI 236%&.0/ , �.Q:K �� 9��K��O/ 3�ZK .].*.64	 8� $��"�I��  K 2bX�Z, c.SI ��  �.N
<C�+�?,C2D �J�� ���M 6,� 2�,�IC� ���O �/� , `%O 9�%�E�I/ 36O .0 9�%�E�I d30 K 236%&. 760�%0 � e�Q	�� 9���� �I�/ KC� 

I��I�/ �  K2�. 6,�C2� 3, 2P��f����� �I� ��� $�� e�Q	�� � .�6K 236%&.0 9�%�E�I/� �J�� �K  O �I��M ���O/� 6O�IC�  9���� D0��� �
3, 9�4,����� ��%O �K � �gh,�� J0�2 6  �.H  K �� �J�� iF.,�M 10 % �	30 %$�:K ��� � ��C���� ���O �  �&��/� �	T�K� ��K ���  9�6O�I

 D0���,/ 36O ) 2�C^K ������1390 .(�� ���%�E�I 36%&.0 ����3, D�?CI k\ 9 K �K �O��CH� �.*.64	 ���E�]  �0��3# �	 �I� ��&� l�
�3�$  @��%0 $��^, �K d 6C:K � ��� �� �]�%�E�I �� 9 3�3����� .�D�?CI ��  �0!, l���& ��L�� �K $��U � iI�6, /SC��6O ����3, � @

MZK �0 ��%�E�I bX�Z, 29 6C:K iQI �I �8�^,� d��� 2�]J���O RSI M��� /� ��:K$  ���D�?CI  �0� ����4, P.F., �� ��%�E�I 9
/, 3�.& .D0  �C6G��6O� � @  K /I��I�D�?CI �� 2 �K��"�I 8� $���V �J����0 �  N.K�, 8�  S+� �0�� ���%�E�I [E � 9�E m� n��N 8� 9� 8�

 �I� ��3+, ����6��) 2�3CQU1394 .( K �.N 2�C7��C, [\�3W 30 3#�� �]��� lI.	 �C6O�I ��03W�� /�.4?, d�^, /, �.& �  K �.N /XO 
��� ����� /X��%	  K [CX!	 �  ,���K �J�� ���K $.!� � d�^, �]��� ��JF� 9�%�E�I �  ��# /�.F ��  6�J0 �0 �� 3���3�  O ��� �+Wn�  -.o.,

 5I.	 � $�� [W ��0 36%&.0 �� k%�L, ��0 /�.4?, p.I /, 30� )Paredes-Valverde etal., 2019 .(��* ���U� [,�.U �8�I36%&.0 
k%�L, ��0 /�.4?, �� M0�O d�^, �]��� �  6�J0 �0 � M��J�� $�:K ��� �Cg�	 /��J?K ���� .8� ��� �� M0�1� �o�W �K d30 /��I�6& 
 "*h, ��0 ,�g. �K �8�I36%&.0 k%�L, ��0 /�.4?, �K JO�%	 �K M0�O  6�J0 �0 P�.# /,�����  O ���K ��� �.f6, 8� ��0��4��� ��,� 

/"C#.	 � /N�Q6�I� � `C64	 [�%�� $��"�I� $3& �I�.  
  
1-1- !"
"�
 � #��$!  

9.6O�	 P�5*�S, �35�,� �� ,8C 6 � 8�I36%&.0� k%�L,�0� �.4?,/ � :KC 6 8�I� �]��� � M0�O J0� 6�0 P�.#  ���H  O ��  ,���  K 
 �.%� �0� M0�1� �0� F��E/ � XE��/ P�.#  ���H �� ��� $8.W �0 $��&� ,/�.&. ��,.O �O3E1 )2024(2  5*�S, �� �K ��� :KC 6 8�I� 
$�:K ��� ]���� �� 9�%�E�I �0� �.4?,/ 36%&.0 8� �N�n Q&C  8�I� V�L�� $��� �I� .F��E/ �1�M02 ���JH�0� ��K��O� �� ��K� 

9�I36:, � 9�H3�8�I k%�L, �0� �.4?,/  q��� ,/ 30�. .6���8�, � P���4%02 )2023(2 K.G��G/ X,�U36G/ ��K� Q&C  8�I�  4Q& � 36%&.0 
 q��� $��� 3�� .M0�1� �:�� �K �I�� .H/�  K �o�+	 JO�%	  �&��  O 8� ����� 	���W/ 9�%�E�I �0� �.4?,/ �I�/, $��"36O .�X� V�� �C��:6�� 

 ���1000 9�%�E�I2 �,8��M $3& � X!	CX/ 8� P��g� P����!�� �,�� ,C��4 �� 9�%�E�I �0 �K ��� [4�, @��5	 �?�  4Q& � *��C  V�L�� 
$3& �I�. /* � r��I3 )2023 (�Cgs	 $�:K ��� 2�]��� ��^K M,��� � M��I� /	���W $�L6� ��0 $�7�I� P��t nX5, .036%& �� 9�%�E�I 

/�.4?, �� ��., /I��K ���\ $��� 3��. �:�� DC?��4, i^� $�L6� ��0 36%&.0 P��t nX5, �K 3W�� /��%	���� R���	 �� $�.%�3�� .u���� /O�W 8� 9� 
�.K  O �K i^� ��� -.� 2$�L6� 8� d�^, �]��� �K $��"�I� 8� $�L6� ��0 36%&.0 3.9 �	 17.9 3#�� M��J�� �  ����2�I /*�W��  O d�^, 

�]��� `6E $366O �"# �	 20.5 3#�� M0�O  �&�� �I�. /I�., �C?W � /O.I� [H��4 )2021(2 /�0�1� �K d30 /K��8�� V.:", �8�I 
9�%�E�I 36%&.0 V�L�� $��� 3��  O �� 9� P��.^	 � DC0�", c�S, $3& lI.	 9���%5, 8� 9�%�E�I ��0 36%&.0 � c�N ��0 �.F., 3+� � 

K/I�� $3& �I�. 9�G � 9���4%0٥ )2016 ( K /I��K �8�� ��0 ���^�\� /W��N 9�%�E�I 36%&.0  �E���� 3�� .��  5*�S, � �:�� �K $��"�I�  8�
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��4��� 2/"CO $��� ��0 iI�6, ���K /K��8�� 2�08�C� 2P��g� 2�0�����I� $�8�K � /*�, � ���o� 9��K��O ���K /W��N ��0 36%&.0 9�%�E�I �.,� 
/I��K ���\  ���H �I�.   
/��.U� )1399 ( K /W��N k%�L, /�.4?, �K  �I.� ��0 36%&.0 � ��4��� ���%5, �I�� .H )�C,s	 ;� ;�&  U.%L, (�� DCX\� 9�H�H  �E���� 

� /��0��40�� �� ��L�� ���K ����.� �� /W��N ��%� 9�%�E�I �0 �K $�:K ��CH 8� ����6� ��0 ��.�  q��� �I� $���. JO�%	 ��� 2M0�1� �K ��� 
 �I.� ��0 �36%&.0 �I�  O  K n��N @�5� �� @�5��C< �CXK�\ nCQS	 ����� �Q?�  K P��CCY	 �� l���& ;� /��.0� nN�6, @3�5, � ;.N�, 

��  �&�� 3��. m�	 /6�3*� )1397 (��  5*�S, 2�.E � /W��N k%�L, /�.4?, �K ��4��� �8�I36%&.0 �� �:F d�^,  6C:K ��]�� V�L�� $��� 
�I�. �� ��� M0�1� $�8�� [,�U /X#� �8�I36%&.0 k%�L, ��0 /�.4?, �� �:F d�^,  6C:K � �]��� �� 8� PT�+, � P�5*�S, V�L�� $3& 

�� RSI 9���� � 9�:F m��Z�I� $�.%�  O `� �0 8� ��� 2[,�.U  K $��%0 [,�U��8 ��0 9� /, 3��.	  K 9�.6U ��40�� �8�I36%&.0 �� ���I�� 
d�^,  6C:K �]���  K  ��O  ���H �.&. /��.� �.� � 9���4%0 )1401(2  K /I��K ��K��O � ���F� D�?CI ����3, 36%&.0 P�?CIs	 9�%�E�I �� 

 6C:K �8�I d�^, �]���  �E���� 3�� .u���� /O�W 8� 9� �I� $�.K  O �K /W��N D�?CI ��0 bX�Z, P�?CIs	 36%&.0 /, 9�.	 ��3+, �^,d 
�]��� �� 9�%�E�I ��  K [\�3W 3��I�. �.Q�L, � ��1��6K �3:�, )1401(2 �� /�0�1�  K /I��K P��Cgs	 �8�I36%&.0 9�%�E�I �K 
 ��# /�.F �]���  �E���� 3��  O  ���� �0 9��� $��� �I� �8�I36%&.0 /4� 8� P��Cgs	 �Qv, �].*.64	 �� 36���� 9�%�E�I �8�I �I�  O 8� 
n��N »��., � R*�^, 36%&.0«2 »yW �0�H«2 » ��,�I � @��6O 2/6%�� �C6,� � P��f�« � »P�JC:L	 /	�,3E« /, 3��.	 �L6,  K �.Q:K 
 "*h, ��0 2���^�\� 2/���� �3Q*�O � �?�8 /SC!, /H3�8 �C6O�I �.& � 8� �� ��� DCI �K � /K DCI [K�\ ��F� �I�. /XU�.� � 9���4%0 

)1402(2 ��  5*�S, ��  K K/I�� /"CO  "*h, ��0 �gh, ���,� � /I36:, �K  ��,�I � ����3, 9�%�E�I ��0 36%&.0 $��&� $�.%� 3�� .u���� ��� 
M0�1� 9��� ���  O �CK �.Q%O 2kK�6, T�K 9�.K 2 6�J0 �I�CI ����H ��0 2�.�O [4�, 2/*�, ���4%0 �O�& ��0 �K 2����6� P���I.� 
/I�CI � 2���^�\� ��0�CEs	 �C,s	 29�H366O P���I.� 2/����3, /�ZK�g� � �C"CO 2���O 3:5	 29���3, ��4X%U ���C� 2��O V3U �,��+, 

29��K��O �O���, 29��K��O z.XK 2/����  K�L	 � 2/^Z& ����3, 29��K��O �E�I��8 ��0 2iI�6, ��35	 ��03W�� 2/��,8�I ����3!, ��0 
2/XC%!	 �U�I 236���� �����K nC\� DLW 2��O "&�C�� 2d�30� �C%Z	 RC!# 9�,8 � �C%Z	 RC!#  F�.K �  SK�� DC+�?, � �����65, �.F� 

����. 

$3& V�L�� /I��K {�I��K2 M0�1�  �0� P�.#  ���H �� $8.W � 8�I36%&.0� 9�%�E�I �� �:F  ��# .F/� ]���� �K JO�%	 �K ����0��4� 
��,�� � X!	C[ �0� OC"/ P�.# ��� ��� 3�� .M0�1� �o�W  K �.f6, �E�6& ,h "* �0� 36%&.0� k%�L, �0� �.4?,/ � ;�Z��� ,h "* �0� 
�	�K �K 	sOC3 �K M0�O J0� 6 �� �:& ����y ����� �����4� %O/ � 8� -.� ��K��O� $�.K  O 8� $��U �K �����4 ��,� #.	C"/ � N�Q6�I�/ 8� 
64	C` ��[�% �:F X!	C[ P�U�N� $��"�I� /, 36O.  
 

2-  ���?� �
�B  
 q���  K  *�+, 8� MZK ���  6C:K � 36%&.0 ���%5, P�U.o., 2|.^E �� ��f� P�CK�� �  K �]��� d�^, �8�I /X#� 9�.6U  DC0�", ���	
���� |�^�E�  5*�S, ��., .  

  
2-1- ����	� �
����  

K�  ����C� ����6�  6C,8 �� 9�J��8�� 2}�C&� ����6�� � /U.6^, �.0 ��0  36%&.0 ���%5, .6O�D:, 8� /4�  K 9  �56# �� �03��� ���	
�E�I �I� $3& [�3Q	 8�I� .�I�.E 236%&.0 ���%5, nK�.I  K  F.	 �K  � $]��� ~�	3%U  O $3&  �E�I ��0�6K iX<� 9�H3�8�I  DCfU ��0

$�.K$�:K 9�JC, M��J�� 23��/, �,� ��I� $�.K �.F., /5CQN kK�6, 8� �36,[4& /X#� �XU 9�.	 �%5, ��CH�I�� �� 36%&.0 ��  8�C�  K /�.H
 �K  F�., �� 9���%5,P�4�,  ��K V�� �� /W��N k��., �)/"I.�  2�3��8 ��.%!, � ��1�1397 .(W��N/ 36%&.0 9�%�E�I �0� �.4?,/2 

��$36 � �CM ��� �56# �E�I 8�I� �I�  O �K d30 M0�O J0� 6 �0 8� �N�n M0�O d�^, ]���� ���  ,���K ��J� P�.# ,/ ����� 
)Osama, 2018.(  

 K �K 9�%�E�I ����3, 36%&.0 D�?CI �].*.64	 ���E� ��CH��O$3�� /S���&  O �I� �3#�� �0 6C:K d�^, �K $��%0 @�   �� �]���
9�%�E�I���� 3�3� �0 .D�?CI ����02 MZK @��6O �%oq��� �K iI�6, /SC!, l���& ��L�� � 9�%�E�I bX�Z, ��0  y���I J%0 ��0 29�,
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 6C:K iQI $�:K � /����O RSI M��J�� 2�]��� d�^, �8�I D�?CI ���/, 9�%�E�I �� �.F., P���4,� � �0�.& . ����3, 36%&.0 D�?CI
 29�%�E�I$��U  6C:K ��  O /�+� �K /, 9�Y,��  K JC� �� $��� � M��I� 2���� �]��� d�^, �8�I ����)�3K 9��.� /%��O 9���4%0 � 21399 .(

K� {�I� [%5*��.�I� ��4X%U ]���� 9�%�E�I �0 �� �����2 ,�%	/ 9�%�E�I �0� 3F�3 8� �Q,�I� @�I 2020 3��K �K ���3���I� 9�%�E�I �K ]���� 
�"# �+K�S,  �&�� 36&�K � ,�%	/ 9�%�E�I �0� �.F., �C8�  K 8�I36%&.0� 	���W/ nK�S, �K P�,�J*�  N.K�, �� 3���� )Savystskyi et al., 

2024( . ��� �K @�5� 36%&.0 ���%5, {�I�  46��  K  F.	 �K  3��K ���%5, ��� � $3& $��:� �6K 9.,��C� lC!, �K /760�%0 � P��CCY	 �
4�,��3��%� [W �� lC!, �K [,�5	 8� [#�W P /,  K 9�.	 �?��� ��8 /X#� MZK  I 8� /QCO�	 �� lC!, /XO�.N:  

− 2DCX\� [,�&  O m��E lC!, l���& �E�I 2$�H  ��^�\� � -�%�F���I� 

−  �I.�  O [E�� lC!,  ,���K 8� � �I�  ���H �K �� �� 9� 9�%�E�I � /, [,�& �� ��F� �	 /W��N � �J�� .&�� 

−  ���K  O 9�%�E�I 9��K��O3 I � �0�����  K��.&  F.	 �:�� ���U�C< � /4�JC� ��08�C� � �:�� n� ) 2�C%o �&�� � �3C",1388.( 

  

2-2- &'"�
 (��� )�*	 +����  

/���7� 9.6O�	 29�:F �� �]��� d�^, k��I 3&� 	 ���.&� 9.,��C� �� /��0s�?�8 P��g� � 9� kK�6, V�%	� 2�]��� �C,  /6C76I /SC!,
D0  i��Z	 9.G �T � $�O /��:F 93& V�H 29�8�� �  K /%CX\� P��CCY	 � �C,8 MC� �  �&�� $��%0 /6CK ��K�� �0$ � � $36�� ��� M��J�� 8� 9��

���� 3&� ) 29�C!��1387 .(`QI ��%5,� ��%	����/ �C8�  K [\�3W d�^, ]���� *�IC ��  K ��3+, 10 OCP��.X �� �U�I  K �8�� �0 �"� ���� � 
 K �.N lI.�, �,�H�M 2;� `6E $366O � ��� � z��G �0� [E�� 9�%�E�I ��3W 60 3#�� 8� [O ]���� ��., �C8� �� �K D:I �+	�~�Q ��?,� ��K� 
�0 �` d�^, ,/ 236O *�W��/  O :L	CP�J �vO�3W 35 3#�� 8� [O �� 3���� � ��3W 5 3#�� ��K� �I�� ���., \�K/ ,/ 3��, )Umbarek et 

al., 2020(. 

9�%�E�I MZK2 ��JK d�^, ���	 $366O�  �.�O �� �]����I� .�]��� � p�K 8� ~�	3%U 9���� �� �E�I �� /XC?� ��09�% /, $��"�I� �0 �.& . 8�
�Z� ���K /XC?� �]��� -�.��  /\�K [��I� � lC!, M��,�I � M��,�H 2/��6&�� ���K p�K 8� � /��^, ;� 9��O V�H � lC!, M��,�H 2J��

/, $��"�I� /7��E �.& . d�^, 9�JC, ���  O ��O 9��� �N�E 3��K  �Q*� ~���# � $�.Q� 9���� ��Z,M0�1� ��0 K ,� [%U9��� $3 $360�� 
 d�^,40 �E�I �56# �� �]��� �3#��  8�I� �I�) 2$��8 /+	 � /�K�H1390.(  

�CK y��]� C� �]��� /XX%*�J /, 9�.6U  ��3W  O 36O32  �	40  9�%�E�I MZK  K nX5�, �]��� d�^, [O 3#���I� . �K  O �I� /*�W�� ���
 6C:K �.7*� ���U�� /, �]��� d�^,  ��3W 9�.	35 	 �40  ��# �� /��^, �]��� [O 8� 3#�� ��O /�.F . ��*$��U  6�J0 M0�O �K  ��0

/K $��"�I� 8� 2���^�\�  ��� � 9���� ���Et /H�.*� � $3&  �I�O 2�E.I ���� �?�8 ��0  K JC� 9� ��.H�� ��03,�C� � /SC!,  /:F.	 [K�\ 8�N
���� 30�.E M0�O .�C6G  �d�^,T�K  K.�  K�  �L6, �.E9��!K  K �?�8 ��0 3& 30�.E � $3& /SC!, )29�����Z,1390 .( 8� /E�K

D:, D�?CI ���	 8� 36	��QU 9�%�E�I 36%&.0 ����3, ��0:  
,-� (�	���' /�0"� ���(�� ���	( ����6

 

/,  O D�?CI -.� ���  K 9� 8� 9�.	  ,���K �K D�?CI 9�.6U � 9�,8 9�,8 �I�:� {�I��K 2��O ���  ��8�� �36K  K  O �36K  ��C�E� �� $��� 9�.6U
/, ���\ 9� �U�I `%O  K � ��CH  K 9.H��.H ��0��4X%U �� /4C��4,���4*� ��0 /, $��K ��O �.& . 9�,8 �� ���CK D�?CI ���P�CS5	  �

�?C� �?C, /^Z& @��6O  O 8�� 8� /	�U�I2 /, ���\ $��"�I� ��., ��CH . K .� ��� 8� $��"�I� ���., $3%U �.N K D�?CI -  ��8 P�.# #�E 
/, �.&:  

− 9�%�E�I /F��E � /XE�� /��6&�� D�?CI�  
−  F�� DCf6	 � lC!, /	���W @��6O� /XE�� P���W�   
−  �.:	 � lC!, ��.0 -.QS,�   
−  ��� @��6O  CXZ	 �  �.:	 ��0 )$364,) ( 29���4%0 � ��"5F1390.(  

2 (�
"&' /�0"� �' �	� �(�� 3�	( 4���7  

?CI -.� ��� 6C:K D�?CI 9� /I��� @��5,  O D� 	 2�I� 9�,8 {�I��K �,� �8�Is�C, $366O � [%U @��6O  @��6O � $��O36G ��0�H
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 ����C� � �I� �,� .D�?CI ��� ��  K m��E � [E�� ��.0 ��,� �0 �Qg V��3, �.N /,  �K D�?CI 93& �&�� � �.,�E 9�,8 ����K�6K 2�.&
/, �CC5	 �,� P��CCY	 �.& .��O$3%U ��K �  �.:	 M��,�H � M��,�I �� 9� �  -.QS,�I� .$�CEt �K D�?CI -.� ��� �  �I� ���\ ��4X%U

 6�J0 ����%O ��8� �� �� 9�,3��� �  LC�� ����:K �  ��# �,� �� /*�, 30�  q��� �]��� �� /�.F .0D  K �C6G � �XUC�CH3/ I |�ECD�? 
~T.%5,  ��# 8� , $��"�I� D0 .F/ �.& .��0�_,� �.F� *��6O/ I ��CD�? ,/  �.0 m��E � ���� 3��.	 K !,Cl , ;.XS, 9�,8 �� ��C�? �8�I 

) 29���4%0 � ��"5F1390.(  
6 (�������7 8��
� /�0"�8  

� ����I�.E @��6O D�?CI 9� /I��� @��5,  O D�?CI -.� ���I� 6C:K D�?CI  K��, �+C+W �� 2 9�,8 �8�I-  �,�2�I�  P��"	 ��� �K �K  O
�U�I @�^	� /, @��6O JC� �� p�K 9���F d�^, D�?CI  K /*��6O ��0 3��%� . d�^, 9�JC, � ;.XS, ��0��K /I��K �� [4CI ��� ��J,

 �K �E� ��  O �I� p�Ky�T�K /, �.E ��3+, [\�3W  K �� �]��� d�^, ��., �� ��� 9��O 3��I� . ��� 8� $��"�I� ���., D�?CI8� 36	��QU :
P���W  �.:	 � �JO�, � �\�I3o D�?CI 2/��.0 ��0�.I�_%O �.	., -.QS, )JO�, ["\ � �CH�8�( n��W }�"N� � M	� ��3�0 D�?CI 2
��O�.E .D0 /, �CC5	 $3&  ���H �f� �� �����  K  F.	 �K  O 9�%�E�I ����o�C< ��0��K M0�O �K D�?CI -.� ��� �C6G �.&2  9�JC,  K

 d�^, �� M0�O /:F.	 [K�\ � p�K LC�� ��  6�J0 � ���� /� �� �� /��^, p�K ./H1��  X%F 8�  lC!, l���& ���JH D�?CI |�E ��0
) K � /Q?� �K.N� � �,� @�v, 9�.6U ... �.:	 ��., �� � �JO�, P���W � -.QS,( �I� .K ��0��,�  K  F.	 �K  $]��� 8� $3,� �I�  $3& ��F� ��0

 ��K��O �K 2���E�I {�I� �KD�?CI /K.V�.{� .��H8�K  ��3W ��  ��,�I5/2  /*�3 9�4,� @�I  ���� �I�) 29���4%0 � ��"5F1390.(  
MZK 9�%�E�I �4/ 8� MZK �0� $3%U� d�^, $366O � ]���� ;.?!, $3& � $��"�I� � +S6,/ 8� kK�6, ]���� �  ,���K��J� ,8 ��C 6 � 

:KC 6 8�I� ]��� d�^,� �� ���  MZK8� .*���� ��$1 �� ����.E�K �I� )0�&/  29���4%0 �2024 .(�� W��N/ 9�%�E�I �0 �K d30 M0�O 
d�^, ]����2 �:F HC�� 29�%�E�I R*�^, � ��0��Q0�� W��N/ M+� �J?K/� 3���� � �K :KC 6 8�I� $�:K ��� ]���� 9�%�E�I �0� �.4?,/ 

36%&.0 8� �N�n ��� #.	C  2�0 ,/ 9�.	  K �����3� 8��? !,CS/ �I� ���� )Kumar Khadka, 2023.( 

  
2-4- 2�;��; 	�&<	� #��$!  

 K  "*h, m��Z�I� �.f6, k%�L, �36%&.0 ��0  ��ZK��O P�5*�S, �K �I� V8T �3�K� /�.4?, ��0M0�1� ���, � ��  |.^E �� �C�C� ��0
9�%�E�I �8�I36%&.0  "*h, 2�0 3�.& /��I�6&  C*�� ��0 . "*h, ��8 @�3F� $3& �^W� ��0 6C�C� 8  K �� M0�1� /	�5*�S, � [4& �.f6,-

30� /, 9��� M0�1� ��f� � /,.:", ;.G��G ��CH . 

  

8��= 1- "*h, ��0 �̂ W� $3& 8� M0�1� ��0 �C�C�  

  

3- C7� ��7D) 

M0�1� -.� 8� d30 {�I� �K �o�W M0�1�  M0�O �K 3COs	 �K 36%&.0 /�.4?, k%�L, /W��N d30 �K  O��G 2�I� ���K��O ��0
 6�J0 /, P�.#�0 k%�L, /W��N �� �8�I36%&.0 ��K��O � �����  �E�6& � �Z�, ��08�C� /�.4?, ��0 $3&  d�N �K �� /��?�� k,�.F �

/, 8�I� .D0 $.C& �f� 8� �o�W M0�1� �C6G k%F �M0�1� -.� 8� JC� P�U�N� ����  "*h, bC#.	 d30 �K  O��G �I� /"C#.	 ��0  ��0

�<->	  ?'�
	  

36%&.0 �8�����.� D�?CI   9���4%0 � �G)2023(9���4%0 � ���6CG 29 )2020(  
36%&.0  �.:	 D�?CI  9���4%0 � r��	10 )2024( 9���4%0 � 36,8���  2)1395(  

36%&.0 M��,�H � M��,�I D�?CI   �O3E ��,.O)2024( 9���4%0 � r��	 2)2024(  
$��%0 �"X	 �K @��6O 36%&.0 D�?CI  9���4%0 � J6C	��,11 )2024( 9���4%0 � 36,8���  2)1395( 

�]��� 36%&.0 ����3, D�?CI   9���4%0 � /0�&)2024( � �3K 9��.� /%��O 2 9���4%0)1399( 9���4%0 � 9������ 2)1395(  
36%&.0 R*�^, 8� $��"�I� d���?*� � �3CK.*�12 )2019( 9���4%0 � �"���J� 2)1394(  

36%&.0 ��0 9�Q��I � �0.&8�K @��6O   �,�?U)2018( 9���4%0 � 36,8��� 2)1395(  
36%&.0 ��%� 8� $��"�I�  9���4%0 � �,13 )2024( d���?*� � �3CK.*� 2)2019(  
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٧٠ 

k%�L, �8�I36%&.0 /, P�.# /�.4?, ��0 ��CH .�� M0�1� �o�W  K *�C[ ^^Z	/ 9�.K 0�,C� P�U�N�  ,�6�I�� �� $8.W � 
8�I36%&.0�2  �.%� ��� 8� n+!, HC�� <C���^	�/ �� �K � $�.%� $��"�I����4  �.%� HC�� 36%�30 25 �"� 8� 	�I�C23 9�H�QE � 9�^^Z�, 

$8.W � 8�I36%&.0� 9�%�E�I  K 9�.6U d30 $��H M0�1� ;�Z��� $3& 3�� .� M0�1� P�U�N�CJ V�� 8� $��"�I� �K  ��J��{�.�/.{�.{�. 
�I� $3& [CX!	.  

  
�@A 1- $��C� [W��, M0�1� V�L�� ��� �8�I  

  
 ,�6�I�� 8� �o�W M0�1� ��  bCN �K ��5k%F ���K 2P�4C* /��	 $��� � $3& $��"�I� P�U�N� ����  K ��0 MC� 36���� /N $3,� �I�  �8����

$��� /7*�K�< �  K 29�.K �Q�5, 8� 9�6C%N� � �0  XCI� 9.,8� � $��H �:F /"C#.	 ��0 .	 � �36K �.%� P�C#.^E bC#  ��0�CY�, �K ���,� �
�C5%F /, b��5	 /�E�6& /, P�.# /N�Q6�I� � /"C#.	 ��,� ��� �K /%O ��0�CY�, bC#.	 y_I � 3�.& ��CH . ��� 8� $��"�I� �K ���:� ��

 ��� �K  O [�%�� /, P�.# 9�H�QE P���\ � /F�8 P�?��+, � "*h, ������Cg�	 � ����H�Cg�	 9�JC, 2��CH  k%�L, /W��N �K �gh, ��0  ��0
/, �Z�, �8�I36%&.0 ��4��� �K /�.4?, 3�.&.  

�� M0�1� �o�W ��JK� k%F ���� P�U�N�2  ,�6�I�� $�.K �I� .��JK� $8�3�� HC�� ,�760/ ����� ���/� �.�!, �I�  O ,�%	/  Q6F �0� bX�Z, 
$8�I ��., �f� �� �� �f� 7KC�� .���/� �.�!,2 iX<� �K 4	C  �K M��� ����� � 9�^^Z�, t� lK� � kK�6, %XU/ �Q�5, P�.# ,/ ����� .�� 

M0�1� �o�W2 �K  5*�S, �  *�+,�0 � ;��O �0� lQ	�, �� ,8C 6 � ��, �0� ,h�g �� 8�I36%&.0� k%�L, �.4?,/ ��., I��K/ ���\  ���H � 
,h "* �0 � ���E�I  ,�6�I�� �0  K 	C�s3 I�3C	� � 9�^^Z�, $8.W � 8�I36%&.0� k%�L, �0� �.4?,/ I�C$3 �I� .D0 6GC� �� ��� M0�1�2 

 K �.f6,  QI�!,� ����/� ��JK� $8�3��HC�� �CJ 8� ��� �"*�� ��Q���O V�� �K{� ��J��./�.{�.{�. $��"�I� $3& �I� .��� ��� ��K�  QI�!, � 
760�%0/ ����/ ��JK� $8�3�� HC�� 8�  X%F MI��  ,���0 �� .,8�9�0/�  O ^EC ^�0� bX�Z, �� $8�3��HC�� ,/2366O  K ��O ,/ ��� .�K  F.	  K 

����u  K �I� $3,�2 ��3+, �"*�� ��Q���O  QI�!, $3& 0.831 $�.K  O 8� 0.7 KC��� $�.K � ����/�  ,�6�I�� �	C�3 ,/ �.&.  
  

4- ���� @"BCD � ����D �� 

$��� /"C#.	 [CX!	 �� 8T �3�K� M0�1� ��0�I� V /H1�� 8�  /"C#.	 ��0�.&  q��� /	�!Co.	 2����� . K P�U�N� {�I� �K  8� $3,� �I�
 ,�6�I�� `C���H.,� P�U�N�  �I  K e.K�,  �.%� ���U� �CK �� �I /������ k�8.	 �����CK 2M0�1� ��041-50 �I� @�I .45 %

�I��  +K�I ����� 9�H360�  �CK ��O �10  �	20  6C,8 �� @�I  �k%�L, �8�I36%&.0 $�.K /�.4?, ��0 � 3��80 % ����� 2 �.%� �����
$�.K �	T�K � 3&�� /I�6&��O P�C^!	 3��.  

 5*�S, � ��.,� ��� M0�1�2 �:& ����y �I� .�:& 3F�3 ����y �� 17 OC��,.X� @�%& p�& �:& 9��:	 �� �.!, $����8� ����y -

E"
"! F��-�G	 � F�"'�� ���	 

H7�� �����
� �(���
���� �"-�� ���  

�I��
��� � �<"J�D ��	K L���� 

���&� �<->	 �(�� �(���
���� ��� 

�7 (� ��
��M� N��D�	 �7��3��� 

/"O�0	 P��D�� N��D�	 @"A
D 

����C	 � @� �Q� � �"-�� �Q� N��D�	 

���-�� � R'��� L������ /"��D 	 ��
'>�<- �� 

�BS�	 8�� �:  

 "*h, m��Z�I� �  C*�� P�5*�S, �36%&.0 ��0  

�BS�	 � L��:  

$��C� [�%�� `C64	 �8�I  
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9��:	 ���\ ���� .��� �:& 8� @�%&  K  �&� $.O 28�Q*� 8� ;�<  K  +S6, � ���F�F � 8� p�&  K �:,.K ��3!, ,/ �.& .��� �:& �K KCM 8� 
4000 ���40 �5I�2 ,C9�KJ ��.4I KCM 8� 200 ��J0 �"� $�.K �I� � n�� 9�  @�I ��1410 I�C93  K 5%FC� 600 �"���J0� �I�. nQN 
 K.^, 0CPs 8��9�� �� @�I 13882 �:& 3F�3 ����y  K *��C� �:& ^^Z	/ �.�O �K �.,s,�� %XU/2 760��/ � ���6�� ��5,/ 3& .8� 
d�30� �.,�,�� ��H 9�.%� ��� �:&2 ,/ 9�.	  K ����L 8��E�I� V8T ��K� I�C93  K d�30� � ��6I� �I�T�K/ $��&� .%��.  

 
 @A�2- y���� �:&  8� ���.^	  

  
 ,�6�I��  K ��  "*h, ��0 2M0�1� ��� �� $3& /W��N � �3CXO 9�.6U  "*h, ���	 k%�L, �8�I36%&.0 ��0  �K y���� �:& /�.4?, ��0

�I�  ���H �f� ��  6�J0 M0�O �K 3COs	 . @�3F3 �I�� /������  ,�6�I�� PT�hI  K $3& $��� ��0 C4"	  K �� �0/XCE �C%0� 9�JC, `  �	 DO
/XCE u6� bCN {�I� �K ���8 /,  q��� P�4C* /��	360�. 

 

8��=3 -  "*h,  K e.K�, ��0 �I�� /������ M0�1� ��0  

,
��

�
  

���� �	�

��! ���  
�J�� �' �"��� 3��"	  

/� �B"7  /�  R���	  ���(   �B"7���(  

1  36%&.0 �8�����.� D�?CI 0 7.7 11.3 29.2 51.8 

2  I �.:	 D�?C 36%&.0 � 14.8  14.2 9.8 18.7 42.5  

3  36%&.0 M��,�H � M��,�I D�?CI 9.1 14.9 6.7 48.7 20.6 

4  $��%0 �"X	 �K @��6O 36%&.0 D�?CI  8.3  25.9  6.7  20.4  38.7  

5  �]��� 36%&.0 ����3, D�?CI  3.4  7.1  1.3  46.6  41.6  

6  36%&.0 R*�^, 8� $��"�I�  9.1  14.9  6.7  48.7  20.6  

7  9�Q��I � �0.&8�K @��6O 36%&.0 ��0  0  19.8  4.2  59.3  16.7  

8  36%&.0 ��%� 8� $��"�I�  5.8  11.3  0  26.7  56.2  

  
 "*h,  K e.K�, /"C#.	 ��,� u���� ��8 @�3F /, 9��� �� M0�1� ��0 30� .�E�& 2@�3F ��� ��  236�?0 3, � �C7��C, [,�& �JO�, ��0

�C5, d��!�� /H36O��� �E�&�E�& � $3&  ���H �f� �� � /, /H3C�O � /7*.G [,�& /76��\ 8� d��!�� ��0 3�.& . K ����+,  �� $3,� �I�
/F��E ��8 @�3F {� ��J�� V�� ��0./�.{�.{� . K 2�CY�, �0 ��8�  K  O 36�?0 $3&  QI�!,  ��H�3F P�.#3��.  

  
  
  

8��=4 -  "*h, /"C#.	 ��,� M0�1� ��0  
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���"W�	  
H7�� ����	  H7�� ���
���!  )��C�� (� �X
��Y  

E"X��"	  �	  )��C�� ���������  �X-�;  ���"
�  

D�?CI �8�����.� 36%&.0  4.18  5  0.658  0.412  0.281 -  
D�?CI  �.:	 � 36%&.0  2.89  5  0.709  0.553 -  0.286  

D�?CI M��,�I � M��,�H 36%&.0  3.09  4  0.681  0.175 -  0.158 -  
D�?CI 36%&.0 @��6O �K �"X	 $��%0  3.71  5  0.736  0.684  0.241  

D�?CI ����3, 36%&.0 �]���  3.12  4  0.679  0.226 -  0.182 -  
$��"�I� 8� R*�^, 36%&.0  2.76  4  0.723  0.135 -  0.228  

@��6O �0.&8�K � 9�Q��I ��0 36%&.0  3.24  4  0.658  0.349  0.426 -  
$��"�I� 8� ��%� 36%&.0  4.21  5  7.54  0.142  0.314 -  

  
K u����   "*h,  O �I� 9� 8� /O�W p.� @�3F 8� $3,� �I�  �� ��%� [v, 36%&.0 ��%� 8� $��"�I� � 36%&.0 �8�����.� D�?CI 9.G /��0

$�L6� �  �I.� k%�L, �� 36%&.0 ��0 $�.K �C%0� Jq�W ���CK 2$8.W ��� 9�H�QE �f� 8� /�.4?, ��0 3�� . [�%�� ��4��� 8� $��"�I� �K  ,��� ��
�CZ�	  K  "*h, 8� `� �0 ������g� � ����H�g� 9�JC, 3& 30�.E  �E���� M0�1� ��0 . ,�6�I�� 8� $��"�I� �K  [�%�� ���  �������E�I ��0

 "*h, ��., �� 9�H�QE P��f�  XW�, �� $3& /��I�6& ��0 k%F [Q\ � /, ���� �.& .k%F 8� y�  ,�6�I�� ����  P��f� �C7��C, y��	�, �0
 9�H�QE)y��	�, � (/, [C4�	 �.& . K $3& $��"�I� P��f� kC%L	 ���K /K�?W �C7��C, ��� 8�  O 9�I�6&��O P��f� kC%L	 y��	�,  P�.#

 K ��8 �I� $3,� �I�.  
8��=5 - 9�H�QE P��f� �C7��C, y��	�,)� y��	�,(  

  �<->	1  �<->	2  �<->	3  �<->	4  �<->	5  �<->	6  �<->	7  �<->	8 

 �<->	1 0 0.28 0.34 0.76 0.44 0.26 0.62 0.71 

 �<->	2 0.19 0 0.52 0.21 0.29 0.38 0.49 0.41 

 �<->	3 0.57 0.25 0 0.23 0.43 0.39 0.51 0.56 

 �<->	4 0.42 0.35 0.37 0 0.28 0.32 0.43 0.47 

 �<->	5 0.35 0.42 0.39 0.28 0 0.26 0.46 0.42 

 �<->	6 0.37 0.17 0.55 0.22 0.38 0 0.25 0.38 

 �<->	7 0.56 0.51 0.49 0.36 0.45 0.36 0 0.61 

 �<->	8 0.52 0.43 0.47 0.39 0.46 0.41 0.53 0 

 

 XW�, �� /K �K 35K � {�C+, /K DC+�?, lK��� �Cgs	 y��	�, 29�H�QE P��f� �C7��C, y��	�, �8�I  $3& {�C+,)�� y��	�, (. K /, �I� 3�� .
�� 23��K y��	�, ���  QI�!, ���K �� /K i��o �� �� �C7��C, y��	�, ��0 �.%� ;�o $366O {�C+, . QI�!, |.^E �� V.I [^� ��  �

/K i��o {�C+, �I� $3&  q��� V8T P�!Co.	 JC� $366O .�� y��	�, ��* ./, [#�W ��8 P�.#  K �.& .  
8��= 6 - /K DC+�?, lK��� �Cg�	 y��	�,  $3& {�C+,)�� y��	�,(.  

 
 �<->	1  �<->	2  �<->	3  �<->	4  �<->	5  �<->	6  �<->	7  �<->	8 

 �<->	1 0 0.079 0.096 0.213 0.124 0.073 0.174 0.199 

 �<->	2 0.053 0 0.146 0.059 0.081 0.107 0.138 0.115 

 �<->	3 0.160 0.070 0 0.065 0.121 0.110 0.143 0.157 

 �<->	4 0.118 0.098 0.104 0 0.079 0.090 0.121 0.132 

 �<->	5 0.098 0.118 0.110 0.079 0 0.073 0.129 0.118 

 �<->	6 0.104 0.048 0.154 0.062 0.107 0 0.070 0.107 
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 �<->	7 0.157 0.143 0.138 0.101 0.126 0.101 0 0.171 

 �<->	8 0.146 0.121 0.132 0.110 0.129 0.115 0.149 0 

 

 QI�!,  ,��� ��  [O �g� y��	�, �)�	�,/	 y� (./, V�L�� ����� .�� y��	�, �3�K� �.f6, ��3K .�� ��:6, . y��	�, y_I � $�.%�  QI�!, ��
/, {.45, [#�W �.& .�� y��	�, ;�o �K 35K V�H �� .�� y��	�, {.45, y��	�, �� .�� ��:6, ./	 y��	�, ./, [#�W �.&.  

8��= 7  -  [O �g� y��	�,) y��	�,/	.(  

  �<->	1  �<->	2 >	 �<-3  �<->	4 �<->	5   �<->	6  �<->	7   �<->	8 

 �<->	1 0.571 0.544 0.663 0.660 0.630 0.523 0.765 0.828 

 �<->	2 0.477 0.346 0.560 0.404 0.464 0.436 0.576 0.592 

 �<->	3 0.642 0.477 0.507 0.484 0.569 0.498 0.667 0.719 

 �<->	4 0.555 0.458 0.551 0.377 0.485 0.443 0.594 0.638 

 �<->	5 0.528 0.467 0.545 0.439 0.402 0.420 0.589 0.614 

 �<->	6 0.495 0.372 0.539 0.392 0.463 0.318 0.497 0.559 

 �<->	7 0.690 0.580 0.684 0.556 0.620 0.535 0.600 0.790 

 �<->	8 0.660 0.545 0.658 0.544 0.603 0.529 0.706 0.618 

 

.f6,  K�� ����+, 3��K /*.X5, � /XU V��H��� DI� � . K $��U �� � .�� � .�� ��:6, .�.&  QI�!, .�� ����+, . K $��U �� � . /+�� �.!,
�� ����+, � V��H��� .�� ��:6, ./, 9��� �� ��.%U �.!, 30�.  

  
8��= 8 -  "*h, ������g� � ����H�g� 9�JC,  [�%�� ��� ��0 

 �K. ��. ��+�K ��-�K 

 �<->	1 5.183 4.617 9.801 0.566 

 �<->	2 3.855 3.789 7.644 0.066 

 �<->	3 4.563 4.705 9.268 0.14 - 

 �<->	4 4.101 3.856 7.956 0.245 

 �<->	5 4.004 4.237 8.241 0.23 - 

 �<->	6 3.634 3.704 7.338 0.07 - 

 �<->	7 5.056 4.995 10.05 0.061 

 �<->	8 4.865 5.357 10.22 0.49 - 

 

5- ��9�  �� 7 F0� 

 "*h, ������g� � ����H�g� 9�JC, [�%�� ��� /F��E {�I��K �I� $3& �Z�, �0 . K /F��E ��:K [CX!	 �.f6,  K ��0  8� $3,� �I�
/, $��"�I� /*.X5, � �XU V��H��� �.& . �� ���V��H���2 	 -.%L, /o�U � /*.N �.!,s	 � ����H�Cgs�� �E�& �0 ������Cg /, 9��� 30� .

 "*h, /��0 	 23���� ���\ /*.N �.!, ��8 ��  Os K 3������Cg ��.N ��3+,  G �0  O �� .�� ��:6, . ���CK �:�� ������g� P3& 23&�K ��%O �:��
�.K 30�.E .�E�&  ��  O /��0�T�K 3���� ���\ /*.N �.!,2 	s3����H �Cg2  K ��.N ��3+, �3+G �0  O �� .�� ��:6, .�� P3& 23&�K ���CK �:

�.K 30�.E ���CK �:�� ����H�g�.  
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 "*., M0�1� ��� �� `?�� 2�.F�.E /�O���, ����� 2 XA?,  ��\�E [W ��0 $3�8�I ���5	 ����3, /����.	 � ��4� �K�\� � �����  M+� �
 "*h, /��N 8� � $�.%� �"�� M0�1� ��� �� �� @.X5, �I�� ��0 W ��0�CY�,  K /U�%�F� ��0 2�8�K �CW �� �Qv, /,�O � /4�JC� {�%	 2/�O�

@�CE � [CZ	 2lC!, �� ���O 9.��\ � ��4� M*�G � JO�%	 2�8����  K �C��.\ ���F� � ����H  "*h, 9�.6U /,  �E�6& /XU ��0 3�.&. 

 

 @A�3 -  "*h, ������g� � ����H�g� P3& V��H��� [�%�� ��� �� �0  

 

9�%0  �.H  O �� ��V��H� F��E/ ��� ��[�% $30��, ,/ 2�.& ,h "* �0� 32 52 6 � 8  O �� 8�� �.!, *.N/ ���\  ���H 3��2 ,h "* �0� 	sgC����� 
36�?0 � ,h "* �0� 12 22 4 � 7  O �� �%?\ T�K� �.!, *.N/ ���\ 3����2 ,h "* �0� 	sgC���H� 36�?0 .,h "* � D��0  O ��. �:6,� ��. 
��%O� �Q?�  K �I�� ,h "* �0 ����2 ���g���	��� ,h "* �I� � ,h "* � @��  O ��. �:6,� ��. KC���� �Q?�  K �I�� ,h "* �0 ����2 �	���H�g��� 

,h "* � ,h�g �K 8�I36%&.0� k%�L, �0� �.4?,/ �K JO�%	 �K M0�O J0� 6 �0 36�?0.  

C8

C7

C6

C5

C4

C3

C2

C1

  
 @A�4 -  "*h, /*.X5, /XU lK��� [�%�� u���� {�I� �K M0�1� ��0  

9�%0 �.H   O �� [4& p.� $30��, ,/ �.&2 ,h "* �0� 2@�� D�"0 � D��02 [,�& ICD�? 8�����.�� 236%&.0 @��6O �0.&8�K  K P�.# 36%&.0 
� $��"�I� 8� �%�� 36%&.0  K *�C[ ��&�� lK��� XU/ � *.X5,/ �35�,�  O �K �I�� ,h "* �0 3���� JF} XOC3� �	�� ,h "* �0 �� 8�I36%&.0� 

k%�L, �0� �.4?,/ �K 	sOC3 �K M0�O J0� 6 �0 �I�.  
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6- ��"�� ��"� 

I 8� $��"�I�CD�? 3,����  K 29�%�E�I 36%&.0 *�C[ �J,��/�  ��# 36��, .F/� ]��� d�^, ���2 J0 M0�O� 6 �0� %5	C� ��3:7� ��2  �J����M 
��6%/ �I� � $��� RSI ��2M  K �,�I 9�.6U�  ���H� ,h�� �� �g���3� :K �C 6 8�I� 9�%�E�I ,  �E�6& �0/ �.& .  ����K��6K �W��N ��/   �E��I �

E�I9�%� �0� 3F�23 8� �I� V8T �C6G ICD�? �0/�  $��"�I��.& . "*h, �E�6& d30 �K M0�1� ���  k�%�L, �36%&.0 ��0    � /�.4�?, ���0
 "*h, ;�Z��� �I�  ������ P�.# y���� �:& ��  6�J0 M0�O �K 3CO�	 �K �	�K ��0 .���� M0�1�  �� � $�.�K ���K��O -.� 8� � /%O ��4��� �

 �I� M0�1� � /"C#.	 ��0-  5*�S,  �.%� �  ���H ���\ ���., �  �.%� ��� {�I� �K ���,� �   $8.�W 9��^^Z�, 9�C, 8� /	���\ ��CH  �
k%�L, �8�I36%&.0 �I� $3& ;�Z��� /�.4?, ��0 .  �C64	 � /N�Q6��I� 2/"C#.	 ��,� ��4��� 8� �o�W M0�1� ��    [�CX!	  ��:F [��%�� `

�3CXO ���:� �� � $3& $��"�I� P�U�N�  "*h, ���	 k%�L, �8�I36%&.0 �� �gh, ��0  6�J0 M0�O �K 3COs	 �K /�.4?, ��0   D��?CI [,�& �0
 K �0.&8�K @��6O 236%&.0 �8�����.� $3& �Z�, 36%&.0 ��%� 8� $��"�I� � 36%&.0 P�.# 3�� .     ����� {��I� ��K ���*   ��I3K ���0   �� $3�,�

 K 2M0�1�  6�J0 M0�O �:F �� y���� �:& /�.4?, ��0 k%�L, �8�I36%&.0 �.f6,  �8�����.� D�?CI ��� �K /X#� JO�%	 �I� V8T �0
       �.�& $��"��I� 9�%�E��I ���%� �� �CH�.��  �CQ5	 � 9�Q���I 8� $��"�I� ��  �I.��� ��%� 8� $��"�I� � �0 $�L6� � �0 �� ��5K� 29�%�E�I .8�  �X%F  

��3!,�� �0� ��� M0�1� 9� �I�  O  2�o�W M0�1� 5*�S, �� 5S+,/ �I� � ��K�6K�� lK��� XU/ � *.X5,/ [#�W 8� ��� ��[�% ��  K �N8 
5S\/ ��K� P3,36XK %�/ 9�.	 $��"�I� �.%� .M0�1� ���K /, ��:6�C� /	� ��0  2�.& 8� �I�� ��� �0� %^	CD HC�� �E�&36G f� �C� X!	 �C[ 

 X?XI ��,Q	/ ��K� �I�6&/� ,h "* �0� 8�I36%&.0� k%�L, �0� �.4?,/ $��"�I� ��O � ����u �� �K F��E/ M0�1� �o�W �+,� ? %��..  
                                                 

�) @���  
1
Kumar Khadka 

2
Mazzarino et al. 

3
Lee and Song  

4
Morsy Hussein & Desouky Faggal  

5
Chan et al. 

6
Time-of-data-scheduling  

7
Temperature/time optimization  

8
Deman control systems  

9
Chinchero et al. 

10
Tang et al. 

11
Martins et al. 

12
Alobeidi and Alsarraf 

13
Ma et al.  

����� 

-  ������ ?C"�2�C^K �2�C^K ������ �o�3%!, )1390 .(9�%�E�I 36%&.0 ��0 �E�I�� ��.� ����6� �.I  K /,�H . ���%5, /XX%*� �CK y���"6O �C,��

$8�I�2 9��:	 $�7����. 

- 2/XU�.� �[CU�%I� 2����� ��o� 2/X5<��G ?W3%!,�C )1402 .(/I��K /"CO  "*h, ��0 �g., ���,� � /I36:, �K  ��,�I ����3, 9�%�E�I ��0 36%&.0. 

 ����  ��3�� ��,�2 /��C� 842 121-141. 

- H�JK 9�F/)1388 .(ICD�? 9�%�E�I 36%&.0. O  ,�6X^�C9.?2  $��%&43 21-4. 

-  DI�\ 3%!, 2�3F., ��o�3%!, 2/5C%I  C\� 2/I.N $��8 /F�W)1393( .36%&.0 �:& :36%&.0 �:& �.I  K /,�H 36%&.0  ��E . y���"6O �C%�&

��:& ����3, � �J��  ,���K /X,3:�, 2. 

- 29������ �/XU 9�+0� 9��.	 2/��� � "N�U /"��N 2���K��^� /X5I�QU )1395(. /I��K ��0��40�� �8�I36%&.0 k%�L, /�.4?, �K ��4��� d�^, 

 6C:K 2�]��� �C*�� M��%0 /X, ����6� �� /I36:, ���K��O $�7&�K 9��7�0�1� 9�.F � 9�7QZ� $�7���� ��8� /,�I�. 

- 29�C!�� 3%!, )1387 .(�%�E�I 8�C� ��., �36%&.0 RSI /K��8�� ���K ���:6�C� @3,9 .b��& M0�1� /%XU  ���� 277-85. 
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- 236,8��� ��3�� 3C5I 2$��8 � %N�� 2/�.�?L6� �o�CXU )1395(. /*.!	 �� �E�I9�% �8�I �K $��"�I� 8� D�?CI ��0 36%&.0. �C,��:G y���"6O �CK /XX%*� 

M0�1� �� V.XU � �].*.64	2 �I 2��.K8���  CI��. 

- H��.%!, /�K � 9.���O $��8 /+	)1390 .(9�%�E�I /I36:, � ���%5, �� ����6� .���2 2@�� ��G 29��:	 9��:	 $�7���� P�������.  

-  � ��%I 2�3K 9��.� /%��O /X56?!, 2�"����& �/XU 2/+C+W /,.^5, ���0�� 2.L����)1399 .( �� �8�I n��U � 9�%�E�I ����3, D�?CI �Cg�	 /I��K

 2/�.4?, ��0 9�%�E�I �]��� [CX!	 8� $��"�I� �K �]��� d�^, M0�O/%XU  ����-�E�I � $8�I /I36:, /�0�1� $��� 27 $��%& 22 P�!"# 25 -

23. 

- K �D��, $3CI 2�.Q�L, 8�6:K 2�3:�, ��1��6)1401 .(�]��� /�.F  ��# �K 9�%�E�I �8�I36%&.0 P��Cg�	 /I��K .M0�1�  ���� ��.� ���%5, ��0 2

$��%& 2V�� @�I4 241-56 

- /XU 9�����Z, )1390.( 9�%�E�I � M+� � 36%&.0 ��09 �]��� d�^, �8�I  6C:K �� 2���%5, �4"	  ,�6X^�2  $��%&25 248 

- 2�3C", 23CL, ��2�C%o �&� �%C& )1388(2 236%&.0  �I� ���K�  ����2  $��%&28 2128-133 

- /��.� 2�.� ��3:, �C?W 2$��8 �{�QU 2�J�JU DI�\ )1401(. /I��K ��K��O � ���F� D�?CI ����3,  36%�&.0  P��?CI�	  9�%�E��I ��   �6C:K  �8��I 

d�^, �]���.  ���� M0�1� ��0 ��.� �CK  �&� �� V.XU  ��� � /6� � /I36:,2 /��C�1 21-13. 

-  8�6:, 2�3��8 ��.%!, �9�,�I 2��1� /"I.�)1397 .(��� �8�I  6C:K �:F �� 36%&.0 ���%5, 8� $��"�I� �K �0  ��E �� 9�4X� /W��N ��0��40��  q��� .

/I�6& ���%5,  ���� $��%& 2@�� @�I 26 21-6. 

− Alobeidi, M.M., Alsarraf, A.A. (2019). The Impact of the use of Smart Materials on the Facades of Contemporary 

Buildings. International Journal of Engineering & Technology, 8(15), 308-315. 

− Chan, K., Kong, H., (2016). Evaluation the Economic Value of Intelligent Building Designs, Recovery from Disaster, 

Christchurch, New Zealand. 

− Chen,T.C., Dwijendra, N.K.A., Singhal, S., Sivaraman, R., Mamdouh, A. (2023). Intelligent System Applica@on to 

Monitor the Smart City Building Lighting. Computers, Materials and Continua, 75(2), 3159-3169. 

− Chinchero, H., Alonso, J.M., Or@z, H. (2020). LED ligh@ng systems for smart buildings: a review. IET Smart Cities, 

Vol. 2 Iss. 3, 126-134. 

− Kumar Khadka, A. (2023). Optimizing Energy Efficiency of Modern Residential Building through Simulation, Thesis 

in Energy Efficient Building Department of Architecture and Urban Planning, Tribhuvan University. 

− Ma, W., Wang, X., Shou, W., Wang, J. (2024). Energy-efficient façade design of residential buildings: A critical 

review. Developments in the Built Environment, 18, 1-17. 

− Mar@ns, P., Ramos, A., Eduardo, P., Vaz, P., Silva, J., Abbasi, M. (2024). Smart Building Control: An Android 

Application for Enhanced Monitoring and Management in the Internet of Things Era. Procedia Computer Science, 

238, 594–601. 

− Morsy Hussein, S.K., Desouky Faggal, Smart and Intelligent Building Achieving Architectural 

Concepts,.Engineering Research Journal, Vol. 1, No. 50, 155-163. 

− Omar, O. (2018). Intelligent building, defini@ons, factors and evalua@on criteria of selec@on. Alexandria 

Engineering Journal, 57(4), 2903-2910. 

− Paredes-Valverde, M.A., Alor-Hernandez, G., Garcia-Alcaraz, J., Salas-Zarate, M.P., Colombo-Mendoza, L., 

Sanchez-Cervantes, J.L., (2020). IntelliHome: An internet of things-based system for electrical energy saving in 

smart home environment. International Conference on Climate Informatics, Corpus ID: 209098388. 

− Savystskyi, O., Spyrydonenkov, V., Tsyhankova, S., Babenko, M. (2024). Implementa@on of smart building 

management systems for residential complex “PANORAMA”. E35 Web of Conferences 534, 

hLps://doi.org/10.1051/e3sconf/202453401020. 



  

 

٧٧ 

�
�

��
�

 
�

��
	


��
 



��

�
��

��
��

 
��

��
�

 



��
 

�
��

��
�

 
�� 

�
��

�
 

��
 !

�
 
…

  

 

                                                                                                                                                             
− Shahee, A., Abdoos, M., Aslani, A., Zahedi, R. (2024), Reducing the energy consumption of buildings 

by implementing insulation scenarios and using renewable energies. Energy Informatics, 7(18), 1-29. 

− Tang, X.T., Zhang, J., Liang, R. (2024), The design of hea@ng, ventilation, and air conditioning systems based on 

building information modeling: A review from the perspective of automatic and intelligent methods. Journal of 

Building Engineering, 82 (3): 108200. . hLps://doi.org/10.1016/j.jobe.2023.108200. 

− Umbarek, M.A., Alghoul, S., Dekam, E., (2020). Energy Consump@on in Residen@al Buildings: Comparison 

between Three Different Building Styles. Sustainable Development Research, Vol. 2, No. 1, 1-8. 



 

 

 

٧٨ 

T
H

E
 A

R
T

 O
F

 G
R

E
E

N
 M

A
N

A
G

M
E

N
E

T
 J

O
U

R
N

A
L,

 V
o

l 
2

, 
N

o
 2

, 
S

u
m

m
e

r 
2

0
2

3
-2

0
2

4
 

Available Online: 20/08/2024  Accepted: 07/07/2024  Reviewed: 19/06/2024  Received: 09/05/2024 
        

      Article type: Research Article 

 

Investigating the Effects of Intelligence of Residential Complexes on Cost 

Reduction (Case Study: Pardis City) 

 

Maryam Piraei
1
, Mahnaz Rezaei

2
 and Mohamad Reza Soleimani

3
 

 
Abstract 

The use of an intelligent building management system is known as an effective investment in the sustainability and optimization 

of buildings due to benefits such as saving energy consumption, reducing maintenance costs, increasing safety and the level of 

well-being and comfort.Therefore, it is necessary to use these systems in the design and construction of new buildings. This 

research was done with the aim of knowing the smart components of residential complexes in order to reduce costs.The 

research data have been defined during the process of pre-processing and data screening and ensuring validity by means of 

descriptive tests for grouping and describing the characteristics of the statistical sample with demographic variables, and then 

describing the quantitative variables using descriptive and inferential statistics methods.Finally, using the DEMATEL technique, 

the effectiveness and effectiveness of the smart components of residential complexes have been determined with the aim of 

reducing them. DEMATEL is a Multi Decision-making Technique that is considered to identify the components of the cause-

causal chain of a system, and in thisresearchit is used to determine the amount of elements of intelligentization components to 

reduce the amount of functions. Based on the findings of the research, components including intelligent lighting system, 

intelligent control of openings and the use of intelligent facades due to having multiple cause and effect relationships with 

other components are among the most key components in the smartening of residential complexes with emphasis on reducing 

costs. 

Keywords: Intelligence, Residential Complex, Cost Reduction, Pardis City.  
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