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3CDEDLODW�NDA0LNC7F\DD�>PDDUW,PD4D,OD�WX/>��$DL1D�VW0%DD0FDR�MDDR' %D8N0SDFDD�SCLWUDR4D�NVDD�NUWDW?
WX/>�- VW0%D�MDDR'�YD2L6D<7\DS81D��ND�$DKRW?

3CDEDLODW� NDA0LNC7F\DD� L%D0W,PD4\DR� VW0%DDFDD� MDDR� %DDJD� WX/>�ODD� �\DDF\DD�
&RGQDDPD4\DR� VDDPDDL\DN� $VDWDR, �\DDODD� WX/>�- VW0%D� MDDR'� $VDR� PK7ODR� MDDWR�
($DN5W,� �). �\DD0F\DDW,OD� *D7N� $VDODRO\DD VDDPDJCD,ODD� PD\DD�LGW� VDDPDT\D�R�
$VDO\DDNDU1DDQDR, MDDR'D0QDD� PD\DD�LGW� EDODYDDKN� [DPDWD� $VDWR� MDRYKD�
%D8N0SDGUP\DDQD� \DD0F\DDSR[DD� $L4DN� EDODR� @S\DDRLMDW� NROD,� MDDWDW, WRYKD� MDDR'�
W,YCDWRQDR� [DLWJCDVW� KDRWDW�� [DLWJCDVW� MDDR'D0FD,� GX�VW,� NU1DR� $YD*D'� $DKR,
PK1D8QD� LK� [DLW� 7D/OD,� SDLKMDR� PK1D8QDFD, WX/>�- VW0%DDFDR� MDDR'� %D8N0SDF\DD�
SLU1DDPDD0FDD�SCLWUDR4D�NU1\DDF\DD�G5<7,QDR�VD0NLOSW�NRODR�SDLKMDRW��
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MDDR'D0FD,�%D8N0S,\D�YDW�1D8N
%D8N0SDF\DD� KDG-\DD0F\DD� SC%DDYDD.DOD,� MDDR'D0F\DD� VD0ODJQD� WX/\DD�

VDDU�\DDFD� LG6DRW,OD� $D*D81DD�0QDD� ($QDX*DL7� LN0YDD� SCLW*DL7/ clockwise or 

counter-clockwise) NDU1D,%D8W ]UWDW� ($DN5W,� �). \DD� $D*D81DD�0F\DD�
SC%DDYDD.DOD,, WX/>��VW0%DDF\DD�MDDR'DPD4D,OD�YDUFDR�JDMD�HND�LG6DRODD�$DR=ODR�MDDWDW�
$DL1D�.DODFDR� JDMD� �\DDF\DD� LYD�4G� LG6DRODD�$DR=ODR� MDDWDW�($DN5W,��$). LK�
EDODR� MDDR'D0F\DD� %DDJDDW� NDA0LNC7� $DL1D� SDRODDGDPD4\DR� @�SQQD� -DDODRO\DD� ED04D�
SCLWEDODD0QD,� VD0WXLODW� NROD,� MDDWDW�� MDU� VW0%D� SXURVDD� �0G� QDVDROD� WU� LN0YDD�
MDDR'1D,W,OD�NDA0LNC7FDR� VDDPDT\D��NPD,�$VDROD�WU, NDA0LNC7FD,� SDRODDGDYDU,OD� SN'�
$SXU,� S'WR� $6DD� SLULVTDW,PD4\DR, JDMD� MDDR'DF\DD� $DW,OD� %DDJDDW� VDUNWDR�
$DL1D�WX/\DD��\DD0FD,�%DDUYDDKQD�[DPDWD�JDPDDYDWDW��
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SX=R, MDDR'D0F\DD� YDUF\DD� $DL1D� .DODF\DD� 7DRND0QDD� YDU,ODSCPDD1DR� EDODD0F\DD�
KDR1DD-\DD�$DR=DWD1D,PDX/R, MDDR'�%D8LPDW,\D�LYDN5W,FD,�$QDX%D8W,�*DRWDW; MDDR'D0FD,�HN�
N1D�� ODD0ED,� LG*D,�NU1D� SDYDWR� WU� GXVDU,� VD0LS',W� KDRWR� ($DN5W,� �ED)� MDU�
VW0%DDF\DD�ND7&RGDFDR�$DNDUPDDQD�$SXUR�$VDROD, WU�MDDR'DF\DD�NDA0LNC7ODD�N1D,�\D�
W'R�S'WDW��
WX/>��VW0%DDF\DD�MDDR'DFDR�SCEDODQD�
SCEDLODW� NDA0LCN7� FDD2N7,F\DD� >PDDUW,FD,� %D8N0SDGUP\DDQD� FDD0JDOD,� YDW�1D8N�
KDR1\DDNLUWD� MDDR'DF\DD� %DDJDDW,OD� NDA0LCN7FDR� N1D,�\D� W'R� $DL1D� GODQD� 7D/ODR�
SDLKMDR��KR�VDD4\D�NU1\DDVDD],�PDDR]\DD�$DNDUPDDQDDFDR�VW0%D�YDDSU1DR�KD�VDYDD�L4DN�
SLU1DDPDNDUN�PDDJD��$DKR��\DD�VDDREDWFD�VW0%DD0F\DD�JDMDD0%DDRYDW,�MDYD/MDYD/�Y\D0WU�
$VDODRODR� SDRODDG,� ED0G� FDDS� ED04D� YDDSU1DR� $DYD6\DN� $DKR� ($DN5W,� �) MDR�
MDDR'DF\DD� %DDJDDW,OD� NDA0LCN7ODD� HNa� 4D�QD� ]RYDW,OD� $DL1D� NW�QD� EDODD0QDD�
SCLWUDR4D�NUW,OD��L[DW,MD�NW�QD�EDODD0QDD�SCLWUDR4D�NU1\DDVDD],�$DL1D�MDDR'DW,OD�
NDA0LCN7ODD� SLU�L4GW� NU1\DDVDD],� PD4\D� VW0%D� JDMDGR.,OD� SLU1DDPDNDUN�
]UWDW� 
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MDDR'D0PD4\DR� ED0G� FDDS� ED04D� 7DN1\DDVDD],� NDK,� $L4DN� SC\D�QD� NUDYDR�
ODDJDWDW�� %DDUW,\D� PDDQDN� $D\D?�� HVD?�� �����- ����� PD4\DR� MDDR'D0F\DD�
%DDJDDPD4\DR�VW0%DD0F\DD�JDMDD0%DDRYDW,�$QDXSCVTD�FDDS�7DN1DR�FDDOD8FD�]RYD1\DDFD,�L6DIDUVD�
NROD,� $DKR�� SC�\D[DDW� KR� HND� ODDG,WODDW,OD� VDYD�� WX/\DD0F\DD� �\DD� SDW/,W,OD�
VDDFDDNDPDDPD4\DR� SCEDODQDDFD,� MDD/,�(GDRQK,�$QYDD\DDPD,� JDMD�$DL1D� LUN,ED,) W\DDU�
N�QD� LWODD�VW0%DDF\DD�@0FD,ODJDW�.DOD,� VDDR'8QD� VDD4\D�NRODR� MDDWR�($DN5W,��$�
$DL1D��ED)� WTDDLS�KR�QDRKPD,FD�6D#\D�KDRW�QDDK,�LYD6DR<DN�QD�MDRYKD�WX/\DD�ODD0ED�
$VDWDW�$DL1D�VD0S81D��SCEDODQDDFD,�MDD/,�MD'�KDRWR��
WX/\DD0F\DD�JDMDD0FD,�QDD0JDU1D 

MDDR'DF\DD� %DDJDDW,OD�WX/\DD0F\DD� JDMDD0FD,�SN'�SCTDPDW�� YDDMDYD,LU�\DD� PDDR]\DD�
$DNDUPDDQDDFDR� VW0%D�YDDS�QD�VDX4DDLUW�NU1\DDW�\DRWR��%D8N0SPDDJD�G6D�N�VD8FDQDD����
PD4\DR� VS<7�NRO\DDSCPDD1DR� %DDUW,\D� PDDQDN�$D\D?�� HVD?� �����- ����� QDXVDDU��
%D8N0SSCYD1D�SCGR6D�III, IV $DL1D�V PD4D,OD�>PDDUW,0FDR�VW0%D� LNPDDQD�����LPDLPD�
�0G�$VDODR�SDLKMDRW�SC�\DRN,�ND7&RGD0F\DD�LG6DRPD4\DR�MDRYKD�WR�� PD,�SR[DD�$L4DN�
ODD0ED,F\DD� WX/\DD0QDD� $D4DDU� GRWDW� LN0YDD� KR� VW0%D� GDRQD� PDMDO\DD0F\DDPD4\DR� � LN0YDD��
WX/\DD0PD4\DR�� PD,� SR[DD�$L4DN�@0FD�$VDWDW��$PDRLUNQD�NDA0LCN7�>LQV77\D87QDR�
L6DIDUVD� NRO\DDSCPDD1DR� VD0ODJQD� WX/>�F\DD� VDYDD�W� PDDR]\DD� Y\DDVDDF\DD� $QYDD\DDPD,�
JDMDDF\DD����S7�VW0%DDFD,�LNPDDQD��0G,�$VDDYD,���

$DN5W,����WX/>�->PDDUW,PD4\DR�VW0%DD0FDR�MDDR' KR�LFD0WRFD,�EDDED�$DKRW- �\DD0FDR�
VD0NOSQD�NU1DR�$DYD6\DN�$DKR�
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IITK-BMTPC %D8N0S�PDDJD�G6D�N VD8FDQDD�o ��
3CDEDLODW�NDA0LNC7F\DD�>PDDUW,PD4D,OD�WX/>��$DL1D�VW0%DD0FDR�MDDR'�%D8N0SDFDD�SCLWUDR4D�NVDD�NUWDW? S5<]�¢��
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EDDK\D�MDDR'D0PD4\DR� LMDTDR�WX/\DD0FDD�VW0%DDPD4\DR�6DRYD7�KDRWDR�($DN5W,��) �\DD�
MDDR'D0PD4\DR� \DDRJ\D� SN'� LQDPDD�1D� KDR1\DDVDD],� WX/\DD0F\DD� $QYDD\DDPD,� JDMDD0FD,�
VW0%DDPD4\DR�\DDRJ\DLU�\DD�QDD0JDU1D�NU1DR�$DYD6\DN�$DKR��Fe ����(DR1D,�$VDODRO\DD�
JDMDDFD,�QDD0JDUS7?7,FD,�ODD0ED,�(Y\DYDF&RGN�WD1\D�VDDPDT\D����� MPa) VDD4DDU1DW��
�\DDF\DD� Y\DDVDDF\DD����S7�>WN,�$VDWR� K,�ODD0ED,� VW0%DDF\DD�G6D�QD,%DDJDDSDVD8QD�
VW0%DDPD4\DR� QDD0JDUODRO\DD� JDMDDF\DD�7DRNDS\D�0W� PDDRMDOD,�MDDWR��NPD,��0G,�$VDODRO\DD�
VW0%DD0PD4\DR�$DL1D�MDRYKD�WX/>�F\DD�JDMDD0FDD�Y\DDVD�$L4DN�$VDWDR�($DN5W,��$),
WRYKD� WX/>�F\DD� YDUF\DD� JDMDDFDD�NDK,�%DDJD� VW0%DDPD4\DR�$0W�VTDDLSW�NRODD�MDDWDR�
$DL1D� �\DDFDD� @UODRODD� %DDJD� SC[DRLSW� UDKWDR�� VW0%D� WX/>�F\DD� $4DVWUDS\D�0W�
$DNDLUW�NUWD0QDD�$6DD�SCNDUF\DD�SC[DRLSW�WX/>�F\DD�JDMDDODD�HND�MDDJDRYDU�LVTDU�
]RYD1DR�$YD*D'�MDDWR��
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WVDRFD, QDD0JDUS7?7,�SXULYD1\DDVDD],�WX/>�F\DD� JDMDDW,OD���� $06DDF\DD� YDDN1DDF\DD�
SX=,OD� `4YD�� $0WU� IDUVDR� SLU1DDPDNDUN� ]UW� QDDK,�� GXVDU,N'R� MDU� VW0%DD0FD,�
�0G,�$L4DN�$VDROD, WU�WX/>�FDR�JDMD��\DDF\DD�$4DVWUDF\DD�.DOD,�LYDVWDU,W�KDR`�
6DN1DDU� QDDK,W� ($DN5W,� �ED). PK1D8QDFD, SXUR6DD� �0G,FDR� VW0%D� $VD1DR� $L4DN�
FDD0JDODR� $VDD� PDDJD�� $QDRN� PDDQDND0PD4\DR� YDDSUODD� $DKR�� (@GD� ACI ���,
����).�

$0WJD�W� MDDR'D0PD4\DR, WX/>�FDR� JDMD� GDRQK,� YDUFDR� $DL1D� .DODFDR� MDDR'DF\DD�
%DDJDDW� NX]RK,� QD� WDR'WD� MDDR'DW8QD� MDD1DR� $DYD6\DN� $DKR�� WVDRFD, KR� JDMD�
VW0%DDF\DD�JDMDD0PD4\DR�NX]RK,�YDDN�QD�GRWD�]RYD1DR�$DYD6\DN�$DKR�($DN5W,��).�

VD0ED0L4DW�%D8N0S�PDDJD�G6D�N�VD8FDQDD��
VD8FDQDD�����3CDEDLODW�ND0AL¢7F\DD�>PDDUW,0YDU�%D8N0S�NVDD�SLU1DDPD�NUWDW?
VD8FDQDD�����3CDEDLODW�ND0AL¢7F\DD�>PDDUW,0PD4D,OD�WX/\DD�%D8N0SDFDD�SCLWUDR4D�NVDD�NUWDW?
VD8FDQDD�����3CDEDLODW�ND0AL¢7F\DD�>PDDUW,0PD4D,OD�VW0%D�%D8N0SDFDD�SCLWUDR4D�NVDD�NUWDW?
VD0GL%D�\D�VDDLK�\D�
H��VD,��$D\D�����, (����), “LEDLO'0JD�NDR' LU#YDD\DUPDR07VD?�IDAU�V7�#FDUOD�NDA0LCN7�$A1'�
NDAPDR07�,,” $PDRLUNQD�NDA0LCN7�>LQV77\D87, $PDRLUND�

$D\D��HVD?�������, (����), “>0L'\DQD�V7AQ''��NDR'�$DAI�SCAL#7VD�IDAU�'#7D>�OD�L'7RLOD0JD�
$DAI�LUQIDRVD�'?�NDA0LCN7�V7�#FDVD��VDEMDR#7R'�78�LVDVPD,N�IDRVDR�VD,” E\DXUDR�$DAI�>0L'\DQD��

� V7AQ''�VD?, QDYD,�LGOOD,�
HVD�� S,�� ���, (����), “L'-DD>�QD�$DAI� ED,PD�NDAODPD� MDDA>�07VD?� IDAU� LVDVPD,N� URL-DV7QVD?,” 
VSR6DOD�SLEODNR6DQD, $PDRLUNQD�NDA0LCN7�>LQV77\D87, $PDRLUND�
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