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The objective of this research work is to evaluate the surface roughness of polyacrylonitrile (PAN)
nanowebs. For this purpose the nanowebs have been prepared in different concentrations of PAN
solution from 11 to 15% (by wt). Surface roughness of nanowebs was evaluated by entropy algo-
rithm (ENT) as well as atomic force microscopy (AFM) and then the results of two methods have
been compared. To evaluate surface roughness using AFM, four roughness parameters such as max-
imum height, ten point height, arithmetic mean of roughness (AMR), and root mean square were
measured and AMR parameter was used as surface roughness. Based on the results obtained, the
increase in concentration of PAN solution from 11 to 15% (by wt) would increase nanofiber diame-
ter from 195 to 524 nm. The results obtained from two methods show that increasing the fiber diam-
eters of nanowebs lead to the enhancement of surface roughness of samples. The correlation coeffi-
cient of surface roughness obtained from these two methods and nanofibers diameter is more than
0.90. Statistical analysis shows that there is a good agreement of surface roughness between the two
methods.
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ü† �ý¡ý~âþ|ø†ÿ ¶Ç¦ ¬…°¬ ô ‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Çõ§ ‹†

Þ†°‹±¬ø†ÿ ì©}éØ …¶}×†¬û ìþ|ºõ¬ ]32€02[.  

ìýß±ô¶ßõ’ ðý±ôÿ …{íþ ô¶ýéú|…ÿ ›~ü~ ‹±…ÿ ìÇ†èÏú ºßê|ºñ†¶þ

ô ²‹±ÿ ¶Ç¦ ðíõðú|ø†¶•. MFA| ô ¬û|ø† °ô½ {¿õü±¶†²ÿ ¬üã± ¬°

â±ôû ìýß±ô¶ßõ’ Þ†ôû �õü»þ )MPS ,ypocsorcim eborp gninnacs(|

Ú±…° ìþ|âý±ð~. MPS…¾Çç§ Þéþ ‹±…ÿ {í†ï °ô½|ø†üþ …¶• Þú ì†¬û

°… ¬° ìÛý†¹ ìýß±ôðþ {† Þí}± …² „ðã·}±ôï �õü¼ ìþ|Þññ~. ‹± ̈çÙ

ìýß±ô¶ßõ’|ø†ÿ …èß}±ôðþ Þú ‹ú ̈çŠ ô „ì†¬û|¶†²ÿ ðíõðú …¤}ý†ž

¬…°¬€ MPSø† …Òé� ¬° øõ… ü† ì†üÐ ô ‹~ôó )ü† ‹† ¤~…Úê( „ì†¬û|¶†²ÿ

ðíõðú Þ†° ìþ|Þññ~. ¶†¬û|{±üò ðÛ¼|ø†ÿ Þú MPS| ‹ú ô›õ¬ ìþ„ô°¬€

ðÛ»ú |{õ�õâ±…Öþ )¶ú|‹Ï~ÿ( ¶Ç¦ …¶• ]12[. ø± MPS| …² üà Þ†ôû {ý³

‹±…ÿ �õü¼ ¶Ç¦ ðíõðú ‹ú ºßê ðÛÇú ‹ú ðÛÇú ô ̈È ‹ú ̈È …¶}×†¬û

ìþ|Þñ~€ {† ðÛ¼|ø†üþ …² ¶Ç¦ …üœ†¬ Þñ~. ¬°…Òé� °ô½|ø† Þ†ôû ‹ú Æõ°

¬…̂î ü† ì}ñ†ôŽ ‹† ¶Ç¦ ðíõðú {í†¹ �ý~… ìþ|Þñ~. üà ¶õ²ó {ý³ ‹ú Æõë

¤~ô¬ m2 Þú …Òé� ÚÇ± ðõá „ó Þí}± …² mn|01 …¶• ô ¬° …ð}ù†ÿ „²…¬

üà {ý± ‹†²ôüþ Ú±…° ¬…°¬€ ¶Ç¦ ðíõðú °… ¤̧ ìþ|Þñ~. ðý±ôø†ÿ ‹ýò

¶õ²ó ô ¶Ç¦ ðíõðú ‹†Î™ ̈î º~ó ü† …ð¥±…Ù {ý± ‹†²ôüþ ìþ|ºõ¬.

„ºß†°¶†²€ ¬° ¤†èþ Þú ¶õ²ó ¶Ç¦ ðíõðú °… �õü¼ ìþ|Þñ~€ ìÛ~…°

…ð¥±…Ù {ý± ‹†²ôüþ °… …ð~…²û ìþ|âý±¬. …ð~…²û|âý±ÿ …ð¥±…Ö†– {ý± ‹†²ôüþ

…ìß†ó {õèý~ {¿õü± {õ�õâ±…Öþ ¶Ç¦ °… ‹ú ô¶ýéú °…ü†ðú ìý·± ìþ|¶†²¬ ]12[.

‹† {õ›ú ‹ú ìÛ†æ– …°…̂ú º~û ‹ú ̈õ‹þ ¬°á ìþ|ºõ¬ Þú ̈õ…Á

æüú|ø†ÿ ¤†¾ê …² ð†ðõ…èý†Ù ‹ú ô¶ýéú ¶†̈}†° „ðù† …÷±�̄ü± …¶•€ ‹ñ†‹±…üò

¬…ð·}ò …ÆçÎ†– Þ†Öþ ¬° ‹†°û ¶†̈}†° ô ̈õ…Á …üò æüú|ø† ‹ú ìñËõ°

Þ†°…üþ ìñ†¶� ô ìõÖÜ „ðù† æ²ï ô Â±ô°ÿ …¶•. ø~Ù …² …üò �µôø¼€

…¶}×†¬û …² …‹³…° ô °ô½|ø†ÿ ›~ü~ ‹±…ÿ …°²ü†‹þ Òý±{í†¶þ ²‹±ÿ ¶Ç¦

æüú|ø†ÿ {»ßýê º~û …² ð†ðõ…èý†Ù …¶•€ ‹ñ†‹±…üò ¬ô °ô½ �±¬…²½

{¿õü± ô ìýß±ô¶ßõ�þ ðý±ôÿ …{íþ ‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦

æüú|ø†ÿ {»ßýê º~û …² ð†ðõæüú �éþ„Þ±üéõðý}±üê )NAP(| …¶}×†¬û º~û

…¶•. Îçôû ‹± ‹±°¶þ …÷± ÚÇ± ð†ðõ…èý†Ù ‹± ²‹±ÿ ¶Ç¦ ð†ðõæüú€ ð}†ü�

¤†¾ê …² ¬ô °ô½ …°²ü†‹þ ðý³ ‹† øî ìÛ†ü·ú º~û|…ð~.

{œ±‹þ  |

ìõ…¬

�éþ„Þ±üéõðý}±üê)NAP(| ‹† ô²ó ìõèßõèþ ì}õ¶È ô²ðþ  lom/g|000001

ô ô²ó ìõèßõèþ ì}õ¶È Î~¬ÿ lom/g|00007 …² º±Þ• �éþ„Þ±üê …ü±…ó

µ

#

#
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…°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ �éþ|„Þ±üéõðý}±üê   ¾~üÛú ‹±ø†ðþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 7831 64

ô ¬ÿ|ì}ýê|Ö±ì†ìý~ )FMD(| ‹ú Îñõ…ó ¤çë …² º±Þ• ì±á {ùýú ô

…¶}×†¬û º~ð~.

¬¶}ã†û|ø†

‹±…ÿ …èß}±ô°ü·þ …² �í‘ {³°üÜ °Úíþ ì~ë SI-pc tamotcejnI| ¶†̈•

„èí†ó€  ìŒ~ë ‹±…ÿ …Ö³…ü¼ ôè}†́ ô°ô¬ÿ ô {Œ~üê ›±ü†ó ì}ñ†ôŽ ‹ú ›±ü†ó

ì·}Ûýî ‹† ì¥~ô¬û ôè}†́ Vk|22-0 ô …¶}õ…ðú Ÿ±̈†ó ‹ú Îñõ…ó ›íÐ|Þññ~û

…¶}×†¬û º~. ‹ú ìñËõ° {ùýú {¿†ôü± …² ðíõðú|ø†€ ìýß±ô¶ßõ’

…èß}±ôó|�õü»þ)MES(| ¶†̈• º±Þ• spilihP| ì~ë03LX| …¶}×†¬û º~.

‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦€ ìýß±ô¶ßõ’ ðý±ôÿ …{íþ )MFA(| ì~ë

EMD| º†ìê �õü¼|Þññ~û ‹† ì~ë05- 59 FD epocS lauD| ô Þñ}±ë|Þññ~û

ì~ë 12 C epocS lauD ¶†̈• ¬…ðí†°á …¶}×†¬û º~. ð±ï|…Ö³…° citoM

‹±…ÿ …ð~…²û|âý±ÿ ÚÇ±€ ð±ï|…Ö³…° baltaMð·©ú 5/6 ‹±…ÿ …ð~…²û|âý±ÿ

„ð}±ô�þ {¿†ôü± ìýß±ô¶ßõ’ …èß}±ôðþ ðíõðú|ø† ô ð±ï|…Ö³…° MPS-EMD|

‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦ {¿†ôü± ¤†¾ê …² MFA| ‹ú Þ†° â±Ö}ú º~.

°ô½|ø†

…èß}±ô°ü·þ  |

ì¥éõë|ø†ÿ 11 {† 51 ¬°¾~ ô²ðþ NAP| ¬° FMD| ¬° ¬ì†ÿ ì¥ýÈ ô ‹†

øî|²¬ó ¬° ¶±Î• ÷†‹• {ùýú º~ð~. Æ±§ Þéþ ¬¶}ã†û …èß}±ô°ü·þ ¬°

ºßê 2 ð»†ó ¬…¬û º~û …¶•. ì¥éõë NAP| ¬°FMD| ‹ú ¬…̈ê üà

¶±ðä Lm1 ìñ}Ûê ô ¶�̧ ‹† ¶±Î• nim/L8/2 …² °…û üà ¶õ²ó ‹†

ÚÇ±¬…̈éþ mm7/0 {Ó̄üú º~. Ö†¾éú ‹ýò ¶õ²ó ô ¶Ç¦ ›íÐ|Þññ~û

mc|51 ô ôè}†́ …Îí†èþ ‹ýò ¶õ²ó ô›íÐ|Þññ~û Öé³ÿ Vk01 ‹õ¬. ‹ú ìñËõ°

{ùýú ð†ðõæüú üßñõ…̈•€ …² üà ¬°…ï ‹† ¤±Þ• Ÿ±̈»þ Ú†‹ê Þñ}±ë€ ‹ú

Îñõ…ó ›íÐ|Þññ~û …¶}×†¬û º~ ô �í‘ ðý³ °ôÿ �†üú|…ÿ Ú±…° â±Ö• Þú

¬…°…ÿ ¤±Þ• °Ö• ô ‹±â»}þ Ú†‹ê Þñ}±ë ‹õ¬. ¶±Î• Ÿ±̈¼ ¬°…ï

mpr|69 ô¶±Î• °Ö• ô‹±â»• �í‘ nim/mm| 82 {ñËýî º~.  |

…ð~…²û|âý±ÿ ÚÇ± …èý†Ù

‹† …¶}×†¬û …² {¿†ôü± ìýß±ô¶ßõ’ …èß}±ôó �õü»þ ðíõðú|ø† ¬°

‹³°å|ðí†üþ 0005 ‹±…‹± ‹ú Þíà ð±ï|…Ö³…° citoM| ô ‹† {õ›ú ‹ú ìÛý†¹

¬°ž º~û ¬° ²ü± {¿†ôü±€  ÚÇ± 001 èýØ …ð~…²û|âý±ÿ ô ìý†ðãýò „ó

â³…°½ º~û …¶•.

…ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†

‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø† ¬ô °ô½ �±¬…²½ {¿õü± ô

ìýß±ô¶ßõ�þ ðý±ôÿ …{íþ ìõ°¬ …¶}×†¬û Ú±…°â±Ö•. ¬° °ô½ …ôë …²

�±¬…²½ {¿õü± ô °ô½ „ð}±ô�þ …¶}×†¬û º~. ¬° …üò �µôø¼€ „°…üú

Ÿã†èþ …¤}í†ë ì»}±á ‹† 61 ¶Ç¦ ̈†Þ·}±ÿ ô ‹ú Ö†¾éú ìß†ðþ üà )1=d(|

ìý†ó üà ›×• ðÛÇú ô ¬° Ÿù†° ›ù• 0€54€ 09 ô 531 ¬°›ú ìÏýò º~ ô

¶�̧ ‹ú Þíà „ó „ð}±ô�þ {¿õü± ÆŒÜ ìÏ†¬èú )3( ì¥†¶Œú º~:

Þú ¬° …üò ìÏ†¬èú 1-n...1€ 0=j ,i€n| {Ï~…¬ ¶Çõ§ ̈†Þ·}±ÿ ô R|

ìœíõÑ ìÛ†¬ü± „°…üú Ÿã†èþ …¤}í†ë ì»}±á ø·}ñ~. ¬° …‹}~… {¿†ôü±

Î~¬ÿ ìýß±ô¶ßõ’ …èß}±ôó �õü»þ ðíõðú|ø† ¬° ‹³°å|ðí†üþ 002 ‹±…‹±€

…‹Ï†¬ 771×771 ðÛÇú ô ‹† ôÂõ§ 69  ðÛÇú ¬° …üñ¢ )IPD(| {ùýú º~ð~.

¶�̧€ ‹† …¶}×†¬û …² ð±ï|…Ö³…° citoM| ‹±ð†ìú|…ÿ ‹±…ÿ …ð~…²û|âý±ÿ „ð}±ô�þ

{¿†ôü± ðõº}ú º~ ô ìý†ðãýò 02 …ð~…²û|âý±ÿ â³…°½ º~.  |

¬° °ô½ ¬ôï …² ìýß±ô¶ßõ�þ ðý±ôÿ …{íþ ‹±…ÿ …°²ü†‹þ ²‹±ÿ ¶Ç¦

…¶}×†¬û º~. ¬° …üò �µôø¼€ ‹ú ¬èýê …ðÏÇ†Ù|�̄ü±ÿ ð†ðõ…èý†Ù …²

ìýß±ô¶ßõ’ ðý±ôÿ …{íþ ¬° ¤†è• Òý±{í†¶þ Þú üßþ …² Ÿñ~ °ô½ {ý±

‹†²ôüþ …°{Ï†ºþ …¶•€ …¶}×†¬û º~. ¬° …üò °ô½ {ý± ‹†²ôüþ

ìýß±ô¶ßõ’ ¬° ð³¬üßþ ¶Ç¦ ðíõðú ì±{Ï¼ ìþ|ºõ¬ ô Ö†¾éú ‹ýò ðõá

¶õ²ó ô ðíõðú ¬°¤~ Ÿñ~ ¬û {† Ÿñ~ ¾~ „ðã·}±ôï …¶•. ì³ü• …üò

°ô½€ …ð~…²û|âý±ÿ {õ�õâ±…Öþ ðíõðú ‹~ôó {í†¹ ü† ‹† {í†¹ ̈ýéþ Þî

‹ýò ðõá ¶õ²ó ô ðíõðú …¶•. Þê ðý±ôÿ ‹ýò ðõá ¶õ²ó ô ðíõðú ¬°

¤†è• Òý±{í†¶þ ‹·ý†° Þî …¶• )ìÏíõæ_ ¤~ô¬ 21-01 ðýõ{ò(. …üò ðý±ôÿ

Þî ì³ü}þ ‹±…ÿ ìÇ†èÏú ðíõðú|ø†ÿ ð±ï ü† Þ»·†ó ‹ú ºí†° ìþ|°ô¬ ]91[.

…‹}~… ‹† …¶}×†¬û …² ðíõðú ì±›Ð ìýß±ô¶ßõ’ Þ†èýŒ±û ô ¶�̧ …² ¶Ç¦

ð†ðõæüú ‹ú …‹Ï†¬ m01×01 ‹ú ô¶ýéú ìýß±ô¶ßõ’ ðý±ôÿ …{íþ

{¿õü±‹±¬…°ÿ º~. ‹† …¶}×†¬û …² {¿†ôü± ¬ô‹Ï~ÿ€ ø± {¿õü± ‹ú ðú ‹©¼

ì·†ôÿ {Û·ýî º~. ºßê 3 ðíõðú|…ÿ …² {¿õü± ¬ô‹Ï~ÿ ô {Û·ýî|‹ñ~ÿ

„ó °… ‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦ ðíõðú ð»†ó ìþ|¬ø~. ‹† …¶}×†¬û …²
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…°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ �éþ|„Þ±üéõðý}±üê   ¾~üÛú ‹±ø†ðþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 7831 

ð±ï|…Ö³…°MPS-EMDì»©¿ú|ø†ÿ ²‹±ÿ ø± ‹©¼ ›~…â†ðú

…ð~…²û|âý±ÿ º~. ¶�̧€ ìý†ðãýò ô …ð¥±…Ù ìÏý†° „ðù† ì¥†¶Œú º~.

‹±°¶þ|ø†ÿ „ì†°ÿ  |

‹±…ÿ ìÛ†ü·ú ð}†ü� ô ‹±°¶þ ìÏñþ|¬…° ‹õ¬ó …̈}çÙ|ø†€ …² {¥éýê

ô…°ü†ð̧ {à °…øþ ¬° ¶Ç¦ ìÏñþ|¬…° 50/0 …¶}×†¬û º~. øí¡ñýò€ …²

°â±¶ýõó ̈Çþ ‹±…ÿ {Ïýýò ìÛ~…° øî ‹·}ãþ ‹ýò ð}†ü� …¶}×†¬û º~ ô

„²ìõó ìÏñþ|¬…° ‹õ¬ó øî|‹·}ãþ ð}†ü� ¬° ¶Ç¦ ìÏñþ ¬…° 50/0 ðý³ ìõ°¬

‹±°¶þ Ú±…° â±Ö•.

ð}†ü� ô‹¥™

ìý†ðãýò ÚÇ±ð†ðõ…èý†Ù ¤†¾ê …² ì¥éõë|ø†ÿ �éýí±ÿ ‹† ÒéË•|ø†ÿ

ì©}éØ ô …ð¥±…Ù ìÏý†° „ðù† ¬° ›~ôë 1 ì»†ø~û ìþ|ºõ¬. ºßê 4 ðý³ …÷±

ÒéË• ì¥éõë �éýí± °… ‹± ÚÇ± ð†ðõ…èý†Ù NAP| ð»†ó ìþ|¬ø~. ‹† {õ›ú ‹ú

ð}†ü� ìç¤Ëú ìþ|ºõ¬€ ‹† …Ö³…ü¼ ÒéË• ì¥éõë �éýí±ÿ ‹ú ¬èýê …Ö³…ü¼

â±…ð±ôÿ „ó€ ÚÇ± …èý†Ù …Ö³…ü¼ ü†Ö}ú …¶•. ‹† …Ö³…ü¼ ÒéË• ì¥éõë

�éýí±ÿ …² 11 ‹ú 51 ¬°¾~ ô²ðþ€ ì}õ¶È ÚÇ± …èý†Ù …² 591 ‹ú mn|425

…Ö³…ü¼ ü†Ö}ú …¶• Þú ‹† ð}†ü� ‹ú ¬¶• „ì~û {õ¶È ¶†ü± �µôø»ã±…ó ðý³

¶†²â†° …¶• ]8[.

ºßê 5 ðíõðú|…ÿ …² {¿†ôü± MES| ð†ðõæüú|ø†ÿ ¤†¾ê …² ì¥éõë

�éýí±ÿ NAP| ¬° FMD| °… ‹† ÒéË•|ø†ÿ 11 ô 51 ¬°¾~ ô²ðþ ð»†ó

ìþ|¬ø~ Þú ‹±…ÿ …ð~…²û|âý±ÿ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø† ‹ú °ô½ „ð}±ô�þ

…¶}×†¬û º~û|…ð~. ìý†ðãýò ²‹±ÿ ¶Ç¦ ¤†¾ê …² ì¥†¶Œú „ð}±ô�þ

ð†ðõæüú|ø† ô …ð¥±…Ù ìÏý†° „ðù† ¬° ›~ôë 1 ®Þ± º~û …¶•. ¬° ºßê 6 ðý³

…°{Œ†É ‹ýò ÚÇ± ð†ðõ…èý†Ù ô ²‹±ÿ ¶Ç¦ ¤†¾ê …² „ð}±ô�þ ð†ðõæüú|ø†

ºßê3 -{¿õü±¬ô ‹Ï~ÿ ¤†¾ê …² ìýß±ô¶ßõ�þ ðý±ôÿ …{íþ ð†ðõæüú

NAP| ‹† ÒéË• 31 ¬°¾~ ô²ðþ.

|›~ôë1 -…÷± ÒéË• ì¥éõë �éýí± ‹± ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ NAP.

)1(‹ý»ýñú …°{×†Ñ€ )2(ì}õ¶È ¤·†‹þ … °{×†Ñ ¬û ðÛÇú€  )3(ì}õ¶È ¤·†‹þ ²‹±ÿ ¶Ç¦€ )4(°ü»ú ìý†ðãýò ì±‹Ï†– ²‹±ÿ.

)mn( 4SMR )mn( 3RMA )mn( 2HPT )mn( 1HM |²‹±ÿ ¶Ç¦ TNE ÚÇ± …èý†Ù )mn( ÒéË• ì¥éõë  NAP)%(

)4/71(±8/66

)7/53(±7/351

)1/05(±2/972

)63(±7/333

)5/29(±8/504

)6/51(±6/45

)9/92(±2/721

)7/54(±6/722

)4/14(±4/472

)8/78(±6/633

)9/45(±7/252

)6/822(±2/965

)7/642(±7/637

)6/471(±289

)5/083(±3221

)4/85(±4/423

)222(±8/747

)1/961(±9131

)6/661(±9651

)5/005(±8981

)21/0(±60/1

)32/0(±1/1

)52/0(±73/1

)32/0(±43/1

)72/0(±34/1

)24(±1/591

)9/93(±5/772

)5/45(±6/043

)8/25(±7/493

)9/611(±9/325

11

21

31

41

51

ºßê4 -…÷±ÒéË• ì¥éõë �éýí± ‹± ÚÇ± …èý†Ù.
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…°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ �éþ|„Þ±üéõðý}±üê   ¾~üÛú ‹±ø†ðþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 7831 66

ì»†ø~û ìþ|ºõ¬. ‹† {õ›ú ‹ú ð}†ü� ‹ú ¬¶• „ì~û ìç¤Ëú ìþ|ºõ¬ Þú

…Ö³…ü¼ ÚÇ± ð†ðõ…èý†Ù ‹† …Ö³…ü¼ „ð}±ô�þ ð†ðõæüú|ø† øí±…û …¶• ô

‹±°¶þ|ø†ÿ „ì†°ÿ ðý³ ô›õ¬ …°{Œ†É ̈Çþ ‹ýò ÚÇ± ô ²‹±ÿ ¶Ç¦ °… {†‡üý~

Þ±¬û …¶•. {œ³üú ô {¥éýê|ø†ÿ „ì†°ÿ …ðœ†ï º~û ðý³ ð»†ó ìþ|¬øñ~ Þú

‹ýò ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø† ¬° ¶Ç¦ ìÏñþ|¬…° 50/0 …̈}çÙ ìÏñþ|¬…°ÿ

ô›õ¬ ¬…°¬.

…â±Ÿú ‹ýò ÚÇ± ô ²‹±ÿ ¶Ç¦  ðíõðú|ø† Â±ü� øî|‹·}ãþ 09/0 ‹ú

¬¶• „ì~û …¶• ô …² ðË± „ì†°ÿ ðý³ …üò øî|‹·}ãþ ìÏñþ|¬…° …¶•€ …ì†

{†‹Ïý• ²‹±ÿ ¶Ç¦ ‹± ¤·� ÚÇ± ð†ðõ…èý†Ù °… ìþ|{õ…ó ‹ú ºßê …Ö³…ü¼

ìçüî {† ÚÇ± mn003 ô ‹Ï~ …Ö³…ü¼ º~ü~ ô °¶ý~ó ‹ú üà ð†¤ýú ì·Ç¦

{ÏŒý± Þ±¬.

¬° …¬…ìú �µôø¼€ ‹±…ÿ …°²ü†‹þ ²‹±ÿ ¶Ç¦ ‹† …¶}×†¬û …² °ô½ MFA|€

‹±̈þ …² ì»©¿ú|ø†ÿ ²‹±ÿ º†ìê: ‹ý»ýñú …°{×†Ñ {¿õü±)HM(|€ ì}õ¶È

¤·†‹þ …°{×†Ñ ¬û ðÛÇú )HPT(|€ ìý†ðãýò ¤·†‹þ ²‹±ÿ )RMA(| ô °ü»ú

ìý†ðãýò ì±‹Ï†– ²‹±ÿ )SMR(| ðíõðú|ø† ‹† …¶}×†¬û …² ð±ï|…Ö³…° MPS-EMD|

ì¥†¶Œú º~ð~. ì»©¿ú ìý†ðãýò ¤·†‹þ ²‹±ÿ ìÏ†¬ë Þíý•|ø†ÿ

{Ï±üØ º~û DAM| ô DMS| ø·}ñ~. ‹ñ†‹±…üò€ ¬° …üò �µôø¼ ðý³ ‹ú

Îñõ…ó º†̈À ²‹±ÿ ¶Ç¦ …¶}×†¬û º~û|…ð~.

ºßê 7 …èØ {† û {¿†ôü± ¶ú ‹Ï~ÿ ¤†¾ê …² ¶Ç¦ ð†ðõæüú|ø† °… ‹ú

ô¶ýéú MFA| ð»†ó ìþ|¬ø~. º~– °ðä ¬° Þñ†° ø± {¿õü± ð»†ó|¬øñ~û

‹±½ Îíõ¬ÿ ¶Ç¦ …¶•. ðõ…¤þ °ôºò ì±‹õÉ ‹ú ‹éñ~{±üò ðÛ†É ô

ðõ…¤þ {ý±û ì±‹õÉ ‹ú Ö±ô°Ö}ãþ ü† ¤×±û|ø† ø·}ñ~. ì»©¿ú|ø†ÿ ²‹±ÿ

ð†ðõæüú|ø† øí±…û ‹† …ð¥±…Ù ìÏý†° „ðù† ¬° ›~ôë 1 ¬°ž º~û …¶•. ‹±

…¶†¹ ð}†ü� ‹ú ¬¶• „ì~û ìç¤Ëú ìþ|ºõ¬€ {í†ï ì»©¿ú|ø†ÿ ²‹±ÿ

¤†¾ê …² MFA| ‹† …Ö³…ü¼ ÒéË• ì¥éõë �éýí±ÿ ô ÚÇ± …èý†Ù€ …Ö³…ü¼

ü†Ö}ú|…ð~.

‹† {õ›ú ‹ú {¿†ôü± ¶ú|‹Ï~ÿ ô ð}†ü� Î~¬ÿ ²‹±ÿ ì»†ø~û ìþºõ¬ Þú

Ê±üØ|{±üò …èý†Ù ô ¾†Ù|{±üò ¶Ç¦ ð†ðõæüú ì±‹õÉ ‹ú ðíõðú ¤†¾ê …²

ì¥éõë �éýí±ÿ ‹† ÒéË• 11 ¬°¾~ ô²ðþ …¶•€ ¬° ¤†èþ Þú Â©ýî|{±üò

…èý†Ù ô ²‹±{±üò ¶Ç¦ ð†ðõæüú ì}ÏéÜ ‹ú ðíõðú {ùýú º~û …² ì¥éõë

�éýí±ÿ 51 ¬°¾~ ô²ðþ …¶•. ¶†ü± ðíõðú|ø†€ ÚÇ± ô ²‹±ÿ ¶Ç¦ ‹ýò …üò

¬ô ìÛ~…° ¬…°ð~. ¬° ‹±°¶þ|ø†ÿ „ì†°ÿ …ðœ†ï º~û ìç¤Ëú º~ Þú Â±ü�

øî|‹·}ãþ 79/0€ 889/0€ 479/0ô 79/0 ‹ýò ÚÇ± ð†ðõ…èý†Ù ô ‹ú {±{ý�

ì»©¿ú|ø†ÿ  SMR€ HPT€ RMA|ô HM| ì±‹õÉ ‹ú „ðù† ô›õ¬ ¬…°¬.

‹† {õ›ú ‹ú Â±ü�|ø†ÿ øî|‹·}ãþ ‹ú ¬¶• „ì~û ìþ|{õ…ó ð}ýœú â±Ö•

Þú ø± Ÿù†° ì»©¿ú Ú†‹éý• ̈õ‹þ ¬° …°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†

¬…°ð~. ¬° ºßê 8 …°{Œ†É ̈Çþ ‹ýò ÚÇ± ô ì»©¿ú RMA| ð»†ó ¬…¬û º~û

…¶•. øí¡ñýò€ ð}†ü� ²‹±ÿ ¶Ç¦ ¤†¾ê …² ¬ô °ô½ TNE| ô MFA|

ìõ°¬ …°²ü†‹þ Ú±…° â±Ö• ô ìç¤Ëú º~ Þú ‹ýò ð}†ü� ¤†¾ê …² ¬ô °ô½

Â±ü� øî|‹·}ãþ 49/0 ô›õ¬ ¬…°¬ )ºßê 9( ô ìÏñþ|¬…° ‹õ¬ó …üò

øî|‹·}ãþ ‹ú Þíà ‹±°¶þ „ì†°ÿ ðý³ {†‡üý~ º~. ô›õ¬ …üò øî|‹·}ãþ

‹ý†ðã± Ú†‹éý• ²ü†¬ ø± ¬ô °ô½ ‹±…ÿ …°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†¶•.

ºßê 5 -{¿õü± ìýß±ô¶ßõ’ …èß}±ôó �õü»þ ð†ðõæüú|ø†ÿ NAP¬°

ÒéË•|ø†ÿ ì©}éØ: )…èØ( 11 ¬°¾~ ô²ðþ ô )Ž( 51¬°¾~ ô²ðþ.

)…èØ(

)Ž(

ºßê 6 -…°{Œ†É ÚÇ± ð†ðõ…èý†Ù ô ²‹±ÿ ¶Ç¦ ð†ðõæüú ‹† …¶}×†¬û …² °ô½

„ð}±ô�þ. 
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ºßê 7 -{¿†ôü± ¶ú ‹Ï~ÿ ¤†¾ê …² ìýß±ô¶ßõ’ ðý±ôÿ …{íþ ð†ðõæüú|ø†ÿ NAP| ¬° ÒéË•|ø†ÿ ì©}éØ: )…èØ( 11 ¬°¾~ ô²ðþ€ )Ž( 21 ¬°¾~ ô²ðþ€

)ž( 31 ¬°¾~ ô²ðþ€ )¬( 41¬°¾~ ô²ðþ ô )øƒ( 51 ¬°¾~ ô²ðþ.

)…èØ()Ž(

)ž()¬(

)øƒ(
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ð}ýœú âý±ÿ

¬° …üò �µôø¼€ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ NAP| ‹ú ¬ô °ô½ Òý±{í†¶þ

„ð}±ô�þ ô ìýß±ô¶ßõ�þ ðý±ôÿ …{íþ ìõ°¬ …°²ü†‹þ Ú±…° â±Ö•. ‹† {õ›ú

‹ú ð}†ü� ‹ú ¬¶• „ì~û ìç¤Ëú ìþ|ºõ¬ Þú ÚÇ± ð†ðõ…èý†Ù …÷± ²ü†¬ÿ ‹±

²‹±ÿ ¶Ç¦ ð†ðõæüú ¬…°¬€ ‹ú Æõ°ÿ Þú ‹† …Ö³…ü¼ ÚÇ±ð†ðõ…èý†Ù€ ²‹±ÿ

¶Ç¦ ð†ðõæüú ‹ú ìÛ~…° Ú†‹ê {õ›ùþ …Ö³…ü¼ ü†Ö}ú …¶•. ðíõðú|ø†ÿ

¤†¾ê …² …èý†Ù Ê±üØ|{± ¶Ç¥þ ¾†Ù|{± ¬…°ð~€ ¬° ¤†èþ Þú

ð†ðõæüú|ø†ÿ {»ßýê º~û …² …èý†Ù Â©ýî|{±€ ¶Ç¥þ ²‹±{± ¬…°ð~.

‹±°¶þ|ø†ÿ „ì†°ÿ …ðœ†ï º~û ð»†ó ¬…¬ Þú Â±ü� øî|‹·}ãþ ‹ýò ÚÇ±

ð†ðõ…èý†Ù ô ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø† ‹ý¼ …² 09/0 …¶•. øí¡ñýò€ ‹ýò

ð}†ü� ¤†¾ê …² ¬ô °ô½ ìõ°¬ …°²ü†‹þ€ …² ðË± „ì†°ÿ {õ…ÖÜ ̈õ‹þ ô›õ¬

¬…°¬.

Ú~°¬…ðþ

…² ¤í†ü•|ø†ÿ  ÚÇ� Îéíþ ð†ðõÖñ†ô°ÿ ¬° ì¥ýÈ ²ü·• ‹±…ÿ …ðœ†ï …üò

�µôø¼ ô º±Þ• ìù†°Öò …‹³…° ¬° {ùýú {¿†ôü± ìýß±ô¶ßõ’ ðý±ôÿ

…{íþ {»ß± ô Ú~°¬…ðþ ìþ|ºõ¬.  |

…°²ü†‹þ ²‹±ÿ ¶Ç¦ ð†ðõæüú|ø†ÿ �éþ|„Þ±üéõðý}±üê   ¾~üÛú ‹±ø†ðþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô üßî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 7831 68

ºßê8 -…°{Œ†É ÚÇ± ð†ðõ…èý†Ù ô ²‹±ÿ ¶Ç¦ ð†ðõæüú ‹† …¶}×†¬û …²

ìýß±ô¶ßõ’ ðý±ôÿ …{íþ.

ºßê 9 -…°{Œ†É ²‹±ÿ ¶Ç¦ ¤†¾ê …² °ô½ „ð}±ô�þ ô ìýß±ô¶ßõ�þ

ðý±ôÿ …{íþ.
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