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IJ
E
R
T

IJ
E
R
T



� ���������������	
	����	�
��		
��
������	������
�������������������������������������������������������������������������������� ��!"�#$%&�%'"$�()�*!"�)%+,*�,*$-"�"&!$&."#"&*�,.!"#"�%,�*(�",*%#$*"�/&0%$,"'�1(.$1�(+%"&*$*%(&�$&'�.(#2"&,$*"�*!"�2(,,%01"�'")".*,�03�/,%&-�*!"�1(.$1�(+%"&*$*%(&4��!"�,.!"#"�.(&,%,*,�()�*!+""�,*"2,5�1(.$1�&(+#$1%6$*%(&��1(.$1�(+%"&*$*%(&�",*%#$*%(&��$&'�1(.$1�+%'-"�.(#2"&,$*%(&�)%1*"+%&-4��789:;<=>9?;@A=>BC=DB;EF9�!%,�,*"2�%,�/,"'�*(�+"'/."�*!"�1(.$19G$+%$*%(&,�$&'�,*$&'$+'%6"�*!"�%&*"&,%*3�'%,*+%0/*%(&,�%&�(+'"+�*(�.(&,%,*"&*13�",*%#$*"�*!"�1(.$1�(+%"&*$*%(&4��!"�2%H"1I%,"�(2"+$�*%(&�'(",�&(*�.!$&-"�*!"�.1$+%*3�()�*!"�+%'-"�$&'�)/++(I�,*+/.*/+",�0/*�+"'/.",�*!"�G$+%$*%(&,�%&�-+$3�1"G"1�G$1/",�$1(&-�+%'-",�$&'�)/++(I,��I!%.!�)$.%1%*$*",�*!"�,/0,"J/"&*�2+(.",,%&-�,*"2,4��!"�-1(0$1�&(+#$1%6$*%(&�#"*!('�%,�$1,(�/,"'�)(+�*!"�)%&-"+2+%&*�"&�!$&."#"&*�"#21(3%&-�$�
$0(+�)%1*"+4��(+�"$.!�2%H"1�KB��LM�%&�$�,/0%#$-"��I!%.!�%,�$.J/%+"'�03�'%�G%'%&-�*!"�)%&-"+2+%&*�%#$-"�%&*(�,/0%#$-",�)%+,*��*!"�&(+#$1%6"'�%#$-"�%,�'")%&"'�$,�)(11(I,5��&(+%#-KBN9LM�O�PQ99R9.("))9S9K%#-KBN9LM9TUVUM� ��.("))�O��WQ�X� ��W9 �� � � ���"+"��%#-KBN9LM�%,�*!"�-+$3�1"G"1�G$1/"�()�*!"�)%&-"+2+%&*�%#$-"�%&�2%H"1�KB��LM��&(+%#-KBN9LM�%,�*!"�&(+#$1%6%&-�G$1/"�%&�2%H"1�KB��LM��$&'�.("))�%,�*!"�$#21%)%.$*(+3�#/1*%21"�()�*!"�&(+#$1%6"'�%#$-"4�P�%,�*!"�#"$&�()�*!"�,/0%#$-"��$&'�W�%,�*!"�G$+%$&."�()�*!"�,/0%#$-"4�PQ�$&'�WQ�$+"�*!"�'",%+"'�#"$&�$&'�G$+%$&."�G$1/",��+",2".*%G"134�9Y89:;<=>9Z@B[ED=DB;E9\]DBA=DB;EF9�!%,�,*"2�'"*"+#%&",�*!"9'(#%&$&*�'%+".*%(&�()�*!"�+%'-",�%&�'%))"+"&*�2$+*,�()�*!"�)%&-"+�2+%&*�%#$-"4��!%,�%,�$�.+%*%.$1�2+(.",,%&-��$&'�"++(+,�(../++%&-�$*�*!%,�,*$-"�$+"�2+(2$-$*"'�*(�*!"�)+"J/"&.3�)%1*"+4�^"�/,"'�*!"�-+$'%"&*�#"*!('�)(+�(+%"&*$*%(&�",*%#$*%(&�$&'�$&�(+%"&*$*%(&�,#((*!%&-�#"*!('�I%*!�$�
$/,,%$&�I%&'(I�*(�.(++".*�*!"�",*%#$*%(&4�_".$/,"�()�*!"�$#0%-/%*3�()�*!"�(+%"&*$*%(&�G$1/",�)(+�"$.!�2(,%*%(&��$&�(+%"&*$*%(&�,#((*!%&-�#"*!('�I%*!�$�
$/,,%$&�I%&'(I�%,�/,"'�*(�.(++".*�*!"�",*%#$*%(&��+$*!"+�*!$&�$�,%#21"�$G"+$-%&-4��̀89:;<=>9aBbc[de;Af[E]=DB;E9gB>D[@F9̂ %*!�*!"�",*%#$*"'9(+%"&*$*%(&�G$1/",�%&�21$."��*!"�)%&$1�,*"2�.(#2"&,$*",�*!"� +%'-"�$+*%)$.*,�/,%&-�$�1(.$1�+%'-"�.(#2"&,$*%(&�)%1*"+�I%*!�$�+(*$*"'�+".*$&-/1$+�I%&'(I�*(�#$*.!�*!"�1(.$1�(+%"&*$*%(&4��(+�"$.!�2%H"1�KBN9LM�%&�*!"�&(+#$1%6"'�%#$-"��*!"�.(#2/*%&-�)(+#/1$�)(+�*!"�+%'-"�.(#2"&,$*%(&�)%1*"+�%,�'")%&"'�$,�)(11(I,5�� ���%-4�h4��"#(&,*+$*%(&�()�$&�"&!$&."'�I%&'(I�$1(&-�*!"�1(.$1�+%'-"�(+%"&*$*%(&4��9iX9j[<;EbdjD=c[9\Ek=E<[A[EDF9g@[lm[E<n9i=Ebf=]]9gB>D[@9��1*!(/-!�*!"�+",/1*�()�*!"�)%+,*�,2$*%$1�)%1*"+�%&.+"$,",�*!"�+%'-"�.(&*+$,*�%&�*!"�'%+".*%(&�2"+2"&'%./1$+�*(�*!"�+%'-",��*!%,�2+(.",,%&-�#$3�01/+�*!"�%#$-"�$,�I"114��!/,��$�,".(&'�,*$-"�"&!$&."#"&*�I%*!�$�*/&"'�0$&'2$,,�)%1*"+�%,�2+(2(,"'�*(�"&�!$&."�*!"�)%&-"+2+%&*�%#$-"�,"+%$1134��!"�)+"J/"&.3�0$&'2$,,�)%1*"+,�/,"'�$+"�,"2$+$01"�%&�*!"�+$'%$1�$&'�$&-/1$+�'(#$%&,��+",2".*%G"134��!"�2+(.",,%&-�%,�$01"�*(�"&!$&."�*!"�)%&-"+2+%&*�%#$-"�0(*!�%&�*!"�+$'%$1�$&'�*!"�$&-/1$+�'(#$%&,�$&'�"&!$&."�*!"�+%'-",�.(#21"*"134��!"�"&!$&."#"&*�()�)%&-"+2+%&*�%#$-",�I%*!�0$&'2$,,�)%1*"+,�#$3�*$o"�$'G$&*$-"�()�*!"�+"-/1$+%*3�()�*!"�,2$*%$1�,*+/.*/+"�03�)%1*"+%&-�*!"�%#$-"�I%*!�$�2(,%*%(&�'"2"&'"&*�0$&'2$,,�)+"�J/"&.3�)%1*"+�I!(,"�2$,,0$&'�%,�#$*.!"'�"G"+3I!"+"�I%*!�*!"�1(.$1�+%'-"�(+%"&*$*%(&�$&'�1(.$1�+%'-"�)+"J/"&.34��&,*"$'�()�/,�%&-�*!"�"&*%+"�%#$-"��I"�$2213�*!"�)+"J/"&.3�)%1*"+,�*(�*!"�01(.o,�*(�/*%1%6"�$11�()�*!"�1(.$1�)+"J/"&.3�$&'�1(.$1�(+%"&*$*%(&�%&)(+�#$*%(&4��,%&-�2(1$+�.((+'%&$*",�KpqUrM�*(�"H2+",,�*!"�)%1*"+,�$,�$�,"2$�+$01"�)/&.*%(&��*!"�)+"J/"&.3�0$&'2$,,�)%1*"+,�s�KpqUrM�/,"'�$+"�,"2$+$01"�%&�*!"�+$'%$1�$&'�*!"�$&-/1$+�'(#$%&,��+",2".*%G"13�$&'�$+"�-%G"&�$,�)(11(I,5��999 ����� ��� � ��� �� Kt�T�Mu�h� Kk�T�Mu�h� � �)1*%#-KBN9LM�O�K�� A9O9TKt9T�Mu9h� E�O�TKk�T�Mu�h�&(+%#-KBvN9LvMM���� �� �� KKKt�T��M�w�x�R�yM�w�kM� ��� �� � � �Bv9O9B9R9A9.(,KZKBN9LMM�R9E9,%&KZKBN9LMM� ��Lv9O9L�T� A9,%&KZKBN9LMM�R9E9.(,KZKBN9LMM� ��� � � � � � International Journal of Engineering Research & Technology (IJERT)

IJ
E
R
T

IJ
E
R
T



� ���������������	
	����	�
��		
��
������	������
�������������������������������������������������������������������������������� �!!!!"!#$%&'(�)!"$!#$("'!#'(� ������"� #$(�)��*���+,-��#$�.�$/�(��� � ��0����� � � �$� � �1$2�3� � .��$2�3��� � � �� � �456��1��#'�.�'/�(�7�89�'�:&'��7� �� � � � � � �"'!#'(�)�� ���'2�3��� ;�;���2�3� ��� � � 7���� � �� �<=+>?86+@� � ���A�5B>�+A=CA4+D+A<�64=+D+��<=+�45=+>+A4+�D+C6B>+D+A<6�C>+�CEC-<+E�<5�+6<8DC<+�<=+�CAFBGC>�HCAE?8E<=�59�<=+�E8>+4<85ACG�98G<+>@��=+�64=+D+�86�6BDDC>8I+E�C6�95GG5?6�*(JKL/MN!LOPQRSMSPLR!QTSPUMSPLR!VW!NQMORPRXY��=86�6<+-�E+�<+>D8A+6�<=+�E5D8ACA<�E8>+4<85A�59�<=+�>8EF+6�8A�E899+>+A<�-C><6�59�<=+�98AF+>->8A<�8DCF+�HZ�G+C>A8AF�9>5D�<=+�8D�CF+6@��=+�5>8+A<C<85A�+6<8DC<85A�86�68D8GC>�?8<=��<+-���8A�<=+�98>6<�6<CF+�98G<+>8AF��?=84=�B6+E�<=+�F>CE8+A<�D+<=5E���95>�5>8+A<C<85A�+6<8DC<85A@��5?+[+>��<=+�A+?�5>8+A<C<85A�\#]7!W(!86�45>>+4<+E�8A�<=+�+A=CA4+E�8DCF+�C9<+>�<=+�98>6<�6<CF+�+A=CA4+D+A<@��=+�95>DBGC�95>�<=+�45D-B<C<85A�59�<=+�A+?�5>8+A<C<85A�\#]7!W(�86�C6�95GG5?6Y��45>>�\#]7!W(7� � 89�;45>>�\#]7!W(� �\#]7!W()� � .!5>8F!\#]7!W(;̂!S7��� #P7_�(̀a��45>>�\#]7!W(�7� +G6+� �� #a�b�a�(� �� � � �� � � � ��?=+>+�5>8F�\#]7!W(�86�<=+�5>8+A<C<85A�59�C�-8,+G�8A�<=+�5>8F�8ACG�8DCF+��45>>�\#]7!W(�86�<=+�5>8+A<C<85A�59�<=+�45>>+�6-5AE8AF�-8,+G�8A�<=+�+A=CA4+E�8DCF+��S�86�C�<=>+6=5GE�[CGB+��CAE�a�86�<=+�?8AE5?�68I+@����(JKL/MN!cOQdeQR/W!QTSPUMSPLR!VW!NQMORPRXY��=86�6<+-�86�B6+E!<5�+6<8DC<+�<=+�8A<+>>8EF+�6+-C>C<85A�8A�E899+>+A<�>+F85A6�59�<=+�98AF+>->8A<�8DCF+@��=+�G54CG�9>+fB+A4Z�86�+6<8DC<+E�HZ�C--GZ8AF�����<5�<=+�HG54g6�HZ���)�����#HG54gh8DF(���CAE�<=+�G54CG�9>+fB+A4Z�86�-8,+G�->54+668AF@�@���9>+fB+A4Z�+>>5>�45>>+4<8AF�->54+66�86�C--G8+E�?=+A�<=+�+6<8DC<+E�9>+fB+A4Z�<5�H+�5B<68E+�59�<=+�>CAF+�86�C66BD+E�<5�H+�8A�[CG8E@��=+�5H<C8A+E�9>+fB+A4Z�86�CG65�B6+E�<5�E+68FA�<=+�>CE8CG�98G<+>@�������� �������������������� �8F@�@��+68FA+E�>CE8CG�98G<+>�8A�<=+�9>+fB+A4Z�E5DC8A���� �(��iLjQOQR/Q!PUMXQY��=+�45=+>+A4+�8AE84C<+6�<=+�>+GC<85A�6=8-�H+<?++A�<=+�5>8+A<C<85A�59�<=+�4+A<>CG�HG54g�CAE�<=56+�59�8<6�A+8F=H5>6�8A�<=+�5>8+A<C<85A�DC-@��=+�45=+>+A4+�86�>+GC<+E�<5�<=+�E86-+>685A�D+C6B>+�59�48>4BGC>�EC<C@��=+�45=+>+A4+�86�=8F=�?=+A�<=+�5>8+A<C<85A�59�<=+�4+A<>CG�-8,+G�\#]7!W(�59�C�?8AE5?�86�68D8GC>�<5�+C4=�59�8<6�A+8F=�H5>6�\#]P�7!WP�(7�CAE�a�86�<=+�?8AE5?�68I+@��=+�5H<C8A+E�45=+>+A4+�8DCF+�86�B6+E�<5�E+<+>D8A+�<=+�HCAE?8E<=�59�<=+�CAFBGC>�98G<+>@��k(JlOQdeQR/W!VMRmnMTT!cPNSQOPRXY��8>6<��<=+�?=5G+�6D55<=�8AF�98G<+>+E�8DCF+�86�E8[8E+E�8A<5�5[+>GC--8AF�6BH8D�CF+6��CAE�95>�+C4=�6BH8DCF+��<=+�95GG5?8AF�5-+>C<85A6�C>+�-+>95>D+E@��C(J����E5DC8AY��=+�����59�+C4=�6BH8DCF+�86�5H�<C8A+E�HZ�>+D5[8AF�<=+�E4�45D-5A+A<����)�����#HG54gh9G<8DF(@��H(J�AFBGC>�98G<+>Y��=+�CAFBGC>�98G<+>��C�86�C--G8+E��?=84=�86�4+A<+>+E�5A�<=+�G54CG�5>8+A<C<85A�8DCF+�CAE�?8<=�<=+�HCAE?8E<=�8A[+>6+GZ�->5-5><85ACG�<5�<=+�45=+>�+A4+�8DCF+�B68AF�@��4(J
CE8CG�98G<+>Y��=+�>CE8CG�98G<+>��>�86�C--G8+E��?=84=�86�4+A<+>+E�5A�<=+�G54CG�9>+fB+A4Z�8DCF+�B68AF�@��E(J�8G<+>+E�8DCF+Y��=+�HG54g�86�98G<+>+E�8A�<=+�9>+fB+A4Z�E5DC8A��8@+@����)���b��C�b��>@��+(J
+45A6<>B4<+E�8DCF+Y��=+�+A=CA4+E�8DCF+�86�>+45A�6<>B4<+E�HZ�	A=8DF�)������#�(@����=+�>+45A6<>B4<+E�8DCF+�86�<=+�98ACG�+A=CA4+E�8DCF+�HZ�<=+�->5-56+E�<?5�6<CF+�+A=CA4+D+A<�CGF5>8<=D@��8ACGGZ��C�D5>-=5G5F84CG�HC6+E�6+FD+A<C<85A�D+<=5E�86�B6+E�<5�6+F�D+A<�<=+�95>+F>5BAE�9>5D�<=+�HC4gF>5BAE��� International Journal of Engineering Research & Technology (IJERT)

IJ
E
R
T

IJ
E
R
T



� ���������������	
	����	�
��		
��
������	������
�������������������������������������������������������������������������������� �������!"�	#$%&'(%)*+,�
%-.,*-��/01234567859:;<1=5>?<:>1@A1:B51C76>:DE:;F5129B;9G5859:11�H%�,IJ+,�)I&(+,'K+*'I)�H+-�L%)%M'*-�MI&�*H'-�%)H+)J%(%)*�+,NI&'*H("��*�'-�ILO'I.-�*H+*�*H%�,IJ+,,P�)I&(+,'K%Q�'(+N%�H+-�L%**%&�&%-.,*-�*H+)�*H%�N,IL+,,P�)I&(+,'K%Q�'(+N%�')�%)H+)J')N�*H%�JI)*&+-*�L%*R%%)�*H%�&'QN%-�+)Q�*H%�O+,,%P-�')�*H%�,IR�S.+,'*P�'(+N%"��H%�,IJ+,�)I&(+,'K+*'I)�-HI.,Q�L%�(I&%�%MM%J*'O%�R'*H�'(+N%-�*H+*�+&%�$+&*,P�JI)*+(')+*%Q"��)�*H%�%#$%&'(%)*-��M'&-*��R%�+$$,'%Q�I.&�M'&-*�-*+N%�%)H+)J%(%)*�+,�NI&'*H(�+)Q��*H%)��MI,,IR%Q�*H%�JH+')�JIQ%�L+-%Q�(').*'+%�%#*&+J*'I)�(%*HIQ"��I�-HIR�*H+*�I.&�$&I$I-%Q�(%*HIQ�'-�%MM%J*'O%�JI(L')%Q�R'*H�*H'-�(').*'+%�%#*&+J*'I)�(%*HIQ��R%�JI(�$+&%Q�*H%�&%-.,*-�R'*H�*RI�')$.*�JI)*%#*-T�*H%�I&'N')+,�'(+N%�+)Q�I.&�$&I$I-%Q�M'&-*�-*+N%�%)H+)J%Q�'(+N%"�"�UH%)�I.&�$&I$I-%Q�%)H+)J%Q�'(+N%�'-�.-%Q�+-�')$.*��*H%�).(L%&�IM�M+,-%�+)Q�('--')N�(').*'+%�'-�,%--�*H+)�*H+*�RH%)�*H%�I&'N')+,�'(+N%�'-�.-%Q"��H%�MI,,IR')N�*%&(-�+&%�Q%M')%Q�MI&�*H%�$.&$I-%�IM�JI($+&')N�*H%�%#$%&'(%)*+,�&%-.,*-T���H%�MI,,IR')N�*%&(-�+&%�Q%M')%Q�MI&�*H%�$.&$I-%�IM�JI($+&')N�*H%�%#$%&'(%)*+,�&%-.,*-T�� VW*&.%�(').*'+T�+�(').*'+�$I')*�Q%*%J*%Q�LP�+)�%#$%&*��8:�X���VWM+,-%�(')YZ[\]�\�̂[_YZ[\�̀̂ \a�Zb\Z�cdef�_dZ�gd[_g[ce�h[Zb�8:1L%')N�+�M+,-%�(').*'+X1��VWQ&I$$%Q�(').*'+T�RH%)�+�(').*'+�8:�'-�)I*�Q%*%J*%Q�')�`̂\ia�h[Zb�8:�L%')N�+�Q&I$$%Q�(').*'+X��j+-%Q�I)�+MI&%(%)*'I)%Q�%#$%&'(%)*+,�&%-.,*-��R%�J+)�Q&+R�*H%�JI)J,.-'I)�*H+*�I.&�$&I$I-%Q�M'&-*�-*+N%�%)H+)J%(%)*�-JH%(%�'-�%MM%J*'O%�+-�+�$&%$&IJ%--')N�$&IJ%--"��M*%&�*H%�'($,%�(%)*+*'I)�IM�+�-I$H'-*'J+*%Q�(').*'+%�L+-%Q�(%*HIQ��*H%�RHI,%�-P-*%(�R',,�H+O%�L%**%&�$%&MI&(+)J%�JI($+&%Q�R'*H�*H%�(%*HIQ�*H+*�QI%-�)I*�.-%�*H%�%)H+)J%(%)*"�� ��k01234567859:;<1=5>?<:>1@A1:B51lm@DE:;F5��29B;9G5859:1/<F@67:B8���I(%�&%-.,*-�IM�*H%�$&I$I-%Q�*RI�-*+N%�%)H+)J%(%)*�+,NI�&'*H(�.-')N�M')N%&$&')*-�M&I(�MI.&�-.LQ+*+L+-%-�IM�*H%��!��nno�Q+*+L+-%�+&%�-HIR)�')��'N"�o"��)�I&Q%&�*I�-HIR�*H+*�I.&�$&I$I-%Q�M'&-*�-*+N%�%)H+)J%Q�+,NI�&'*H(�L%)%M'*�*H%�-%JI)Q�-*+N%�%)H+)J%(%)*��%#$%&'(%)*-�R'*H�JI(L')')N�-I(%�*RI�M',*%&-�R%&%�JI)Q.J*%Q"��H%�-'(.,+*'I)�&%-.,*-�+&%�-HIR)�pq�Yf[_r�Zbe�gd̂ p[_\Z[d_�ds�Zhd�s[tZeuf]�vd_r�f�w\pdu�s[tZeu�x�-%JI)Q�fZ\re�s[tZeui��b[yyeuYu�f�z�{��x�-%JI)Q�-*+N%�M',*%&��+)Q�I.&�$&I$I-%Q�&'QN%�JI($%)-+*'I)�M',*%&�|�-%JI)Q�-*+N%�M',*%&"��I�M.&*H%&�$&IO'Q%�S.+)*'*+*'O%�+)+,P-'-�IM�*H%�%)H+)J%Q�+,�NI&'*H(-��*RI�%#$%&'(%)*-�R%&%�JI)Q.J*%Q�MI&�JI($+&'-I)"��}~1234567859:;<1=5>?<:>1@A1:B51lm@DE:;F5129B;9G5859:1�5:B@�1�@8�795�1�7:B1;1E@4B7>:7G;:5�1�79?:7;5Dk;>5�1�5:B@��1 111111111111111111111111111��H%�$&I$I-%Q�-P-*%(�%#*&+J*-�(').*'+%�M&I(�*H%�I&'N')+,�'(+N%�I&�M&I(�Q'MM%&%)*�%)H+)J%Q�'(+N%-"��H%�%#�$%&'(%)*-�R%&%�JI)Q.J*%Q�-%O%&+,�*'(%-��M'O%�*'(%-�H%&%V�MI&�-*+*'-*'J+,�+)+,P-'-"��+L,%�����$&%-%)*-��+�JI($+&'-I)�IM�*H%�-*+*'-*'J-��+O%&�+N%�+)Q�-*+)Q+&Q�Q%O'+*'I)V�IM���
����
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