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yĘ×ɟ× 1 

¾ċÃɟ ÖɟÙ ŢÔɰÐÑ Þɰ×ɰŝ 

1.1 ÒȎØÃ× 

¾ċÃɟ ÖɟÙ ßʅÊεÙɰÀ ĚÙɟɰÈ (zØ¤Ö¤ÃÒɠ) ×ɟ y×Ħ¾ ßʅÊεÙɰÀ ĚÙɟɰÈ (¨¤ÃÒɠ) ×ɟ y×Ħ¾ ÔɭιÊɰÀ ©Ø εÖŬÌ Þɰ×ɰŝ 

(¨ÔɠÔɠÒɠ) ¤¾ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝ Öʃ ÔßȓÍ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɭ ßʅ] ×ß ¤¾ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝ ¾ɟ ŢɟØɰεÕ¾ 

ȐÔɰÏȓ ßɮ, Åßɟɰ Ùɨßɟ ÔÑɟÑɭ/{ĦÒɟÍ ÔÑɟÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ÞÕɠ Ţ¾ɟØ ¾ɭ ¾ċÃɭ ÖɟÙ (¾ɨ×Ùɭ ¾ɨ Äɨî¾Ø) ¾ɨ ģ×ÛȒĦÎÍ 

ÍØɡ¾ɭ Þɭ ÞɰÕɟÙɟ ÅɟÍɟ ßɮ, ÅɮÞɭ, yÑÙɨιÊɰÀ, ĦÈɮη¾ɰÀ, ĦŎɥȑÑɰÀ, ŎεÜɰÀ, ÔɭιÊɰÀ, εÖŬÌ, ÒȓÑŐxßÌ , ÛÀɮØß]  

¤¾ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ŢÖȓ¿ ¾ċÃɭ ÖɟÙ ßʅ: 

ü Ùɩß y×Ħ¾          

ü ÃȕÑɟ ÒĕÎØ          
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ü ÊɨÙɨÖɟ{È          

ü ÖʅÀÑɠÅ y×Ħ¾          

ü ÓɭØɨ ©Ø εÞεÙ¾ɨ ÖʅÀÑɠÅ       

ü ĆÛɟÈxÅɟ{È 

ü ¾ɨ×Ùɟ       

 

ĜÙɟĦÈ ÓÑɴÞ ÖɟÀx ¾ɭ εÙ¤ Ùɨßɟ ÔÑɟÑɭ ¾ɭ εÙ¤ zÛĤ×¾ Öȓć× ¾ċÃɭ ÖɟÙ ßʅ: 
 

ü Ùɩß y×Ħ¾ ¾ɥ ÙɰÒ          

ü ĜÙɟĦÈ ÓÑɴÞ ŐɭÊ ÃȕÑɟ ÒĕÎØ       

ü ĜÙɟĦÈ ÓÑɴÞ ŐɭÊ ÊɨÙɨÖɟ{È        

ü ¾ɨ¾           

ü εÞɰÈØ 

ü ĦŎɮÒ 

ü LD ĦÙɮÀ 

ü Mn y×Ħ¾ 
ü ĆÛɟÈxÅɟ{È 

 

¾ċÃɭ ÖɟÙ ŢÔɰÐÑ Þɰ×ɰŝ (zØ¤Ö¤ÃÒɠ)/y×Ħ¾ ŢÔɰÐÑ Þɰ×ɰŝ (¨¤ÃÒɠ)/y×Ħ¾ ÔɭιÊɰÀ ©Ø εÖŬÌ Þɰ×ɰŝ (¨ÔɠÔɠÒɠ) ¾ɟ 
Öȓć× }ǥɭĤ× ßɮ 

 

ü ÞȒĞÖŬÌ ¾ɭ ÖɟĘ×Ö Þɭ θÛεÕęÑ ŮɨÍʇ Þɭ ŢɟĚÍ ÞɟÖκŐ×ʇ ¾ɨ ÞÖȼÒ ÔÑɟÑɟ   

ü θÛεÕęÑ Őɟß¾ʇ ¾ɨ ȑÑÔɟxÐ ȼÒ Þɭ ÙÀɟÍɟØ ÀȓÌÛĕÍɟ ÛɟÙɭ ¾ċÃɭ ÖɟÙ ¾ɥ zÒȕȑÍx ¾ØÑɟ 

ü ÔÓØ ĦÈɦ¾ ÔÑɟ¤ Ø¿ʃ.        

ü ØɭÙÛɭ ʬÛɟØɟ yÑȓÖÍ ȑÑȏÏxĥÈ ÞÖ× ÞɠÖɟ ¾ɭ ÕɠÍØ ÛɮÀÑʇ/Øɭ¾ ¾ɨ }ÍɟØÑɟ  

ü ¾ċÃɭ ÖɟÙ ¾ɥ Íɮ×ɟØɡ (ÅɮÞɭ ŎεÜɰÀ, ĦŎɥȑÑɰÀ zȏÏ)] 
 

zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨ÔɠÔɠÒɠ ¾ɭ Öȓć× ¾ɟ×x ßʅ:- 

 

ü ¾ċÃɭ ÖɟÙ ¾ɥ yÑÙɨιÊɰÀ ¤Ûɰ ĦÈɮη¾ɰÀ, 

ü Ùɩß y×Ħ¾ ÙɰÒ ©Ø ěÙĆÞ ÞɟÖŐɠ ¾ɥ ĦŎɥȑÑɰÀ, 
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ü ÔɭÞ εÖŬÌ/εÞɰÈØ εÖŬÌ Íɮ×ɟØ ¾ØÑɭ ¾ɭ εÙ¤ ¾ɨ¾/ěÙĆÞ ¾ɨ ¾ȓÃÙÑɟ, 
ü Őɟß¾ {¾ɟ{×ʇ ¾ɨ ÞɰÞɟκÐÍ {ÑÒȓÈ ¾ɟ ŢɭÝÌ 

  

θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ċÃɭ ÖɟÙ ÅɮÞɭ Ùɩß y×Ħ¾ ÙɰÒ, Ùɩß y×Ħ¾ Óɟ{Ñ, ÃȕÑɟ ÒĕÎØ, ÊɨÙɨÖɟ{È, ÖʅÀÑɠÅ y×Ħ¾, zȏÏ ¾ɥ 
zÒȕȑÍx ÞɭÙ ¿ÏɟÑʇ (Ôɠ¤Þ¤Ù ¾ɭ ÅɭÅɠ¨¤Ö, zØ¤ÞÒɠ ¾ɭ ¨Åɠ¨¤Ö ©Ø ÔɠÅɠ¨¤Ö, Ôɠ¤ÞÒɠ) ʬÛɟØɟ ¾ɥ ÅɟÍɠ ßɮ ×ɟ 
ÔɟßØɡ ÒɟȏÈx×ʇ Þɭ ¿ØɡÏɡ ÅɟÍɠ ßɮ]         

 

1.2 θÛεÕęÑ ¾ċÃɭ ÖɟÙ ©Ø }Ñ¾ɭ ŮɨÍ 

  

Ŏ.Þɰ. 
Ñßɡɰ] 

¾ċÃɟ ÖɟÙ ŮɨÍ 

1.  Ùɩß y×Ħ¾ ÙɰĚÞ 

(z|¨¤Ù) 
ÔØÞȓz, ¾ɟÙÍɟ, ÍɟÙÊɠß, η¾ØɡÔȓȼ, ÖɭÁɟßɟÍȓÔȓȼ, ÔɨÙɟÑɠ, ÖÑɨßØÒȓØ, 
Àȓz, ÏġÙɡ, ØɟÅßɟØɟ, ØɟÛÁɟÈ 

 

2.  Ùɩß y×Ħ¾ Óɟ{Ñ 

(z|¨¤Ó) 
ÖÑɨßØÒȓØ, Àȓz, ÏġÙɡ, ØɟÅßØɟ ÔØÞȓz, ¾ɟÙÍɟ, ÍɟÙÊɠß, η¾ØɡÔȓȼ, 

ÖɭÁɟßɟÍȓÔȓȼ, ÔɨÙɟÑɠ, ØɟÛÁɟÈ 

 

3.  ĜÙɟĦÈ ÓÑɴÞ (Ôɠ¤Ó) ŐɭÊ 

ÃȕÑɟ ÒĕÎØ 

¾ȓÈɭĤÛØ, ÑɰȏÏÑɠ 

4.  Ôɠ¤Ó ŐɭÊ ÊɨÙɨÖɟ{È ÔɠØεÖŝÒȓØ, ÞɨÑɟ¿ɟÑ, ÕÛÑɟÎÒȓØ, ÍȓÙÞɠÏɟÖØ, ÕȕÈɟÑ] 

 

5.  ĦÈɡÙ ÖɭȒġÈɰÀ ÜɦÒ 
(¤Þ¤Ö¤Þ) ŐɭÊ Ùɟ{Ö 

ĦÈɨÑ 

ÅɮÞÙÖɭØ, ÏȓÔ| ©Ø ̈ ÖɟÑ Þɭ z×ɟȑÍÍ ÃȕÑɟ-ÒĕÎØ] 

6.  ¤Þ¤Ö¤Þ ŐɭÊ ÊɨÙɨÖɟ{È Ôɭġßɟ, ÔɟØɟʬÛɟØ, ȏßØɡ ©Ø ÕȕÈɟÑ 

7.  ĆÛɟÈxÅɟ{È ÔɨȒĜÔÙɡ (¤Òɠ) 



9  

8.  ÖʅÀÑɠÅ y×Ħ¾ ÔØÅɟÖȓɰÊɟ, Àȓz y×Ħ¾ ¿ÏɟÑʃ, Öɦ×Ù (¿ØɡÏɡ À|) 

 

9.  εÖκŬÍ ŤɠÅ ¾ɨ¾ Þɰ×ɰŝ ¾ɭ yɰÏØ (ĜÙɟĦÈ ÓÑɴÞ ©Ø ¾ɨ¾ ¨ÛÑ) }ĕÒęÑ, zÛĤ×¾Íɟ ¾ɭ 
yÑȓÞɟØ yɰÍØ-Þɰ×ɰŝ ÒȎØÛßÑ Õɠ 

 

10.  εÖÙ Ħ¾ɭÙ Þɰ×ɰŝ ¾ɭ yɰÏØ }ĕÒęÑ 

 

11.  ěÙȕ ÊĦÈ Þɰ×ɰŝ ¾ɭ yɰÏØ }ĕÒęÑ 

 

12.  LD ĦÙɮÀ Þɰ×ɰŝ ¾ɭ yɰÏØ }ĕÒęÑ 

 

 

¾ċÃɭ ÖɟÙ ¾ɭ }Ò×ɨÀ Öʃ ßɟεÙ×ɟ ȻÆɟÑ: 

ĜÙɟĦÈ ÓÑɴÞ Öʃ ÒɭÙɭÈ ¾ɟ }Ò×ɨÀ: 

ȑÑĞÑ ŬɭÌɠ ¾ɭ Ùɩß y×Ħ¾ʇ, ÔɟØɡ¾ ÒÏɟÎʝ ©Ø ©ʬ×ɨκÀ¾ ¾ÃØɭ ¾ɟ }Ò×ɨÀ ¾ØÑɭ ¾ɭ εÙ¤ ßØ ÞɰÕÛ Ţ×ɟÞ η¾×ɟ Åɟ Øßɟ 

ßɮ] ÖÜɠÑɠ¾ȗÍ ¿ÑÑ ¾ɟ×x ¾ɭ ÏɩØɟÑ ÕɟØɡ Öɟŝɟ Öʃ ÷ɟ{ɰÞ }ĕÒęÑ ßɨÍɟ ßɮ, ȒÅÞɭ ÞɠÐɭ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÃɟÅx Ñßɡɰ η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙ¾ʇ ʬÛɟØɟ zÛĤ×¾ Ùɩß y×Ħ¾ ¾ɭ Þɰ¾ɥÌx z¾ɟØ θÛÍØÌ θÛȑÑÏɴÜ ¾ɭ ¾ɟØÌ {Ñ Óɟ{Ñʇ ¾ɟ 
yÑȓÒɟÍ ©Ø Ôï À×ɟ ßɮ] ȑÑĞÑ ŬɭÌɠ ¾ɭ y×Ħ¾ʇ ¾ɭ ÔɭßÍØ }Ò×ɨÀ ¾ɭ εÙ¤ {Þɭ ¾ȓÃÙÑɭ ©Ø ÒɠÞÑɭ ¾ɭ ÔɟÏ ÙɟÕ¾ɟØɡ ÔÑɟÑɭ 

¾ɥ ÞÙɟß Ïɡ ÅɟÍɠ ßɮ] {Þ ÍØß ¾ɭ ¦ÒØɭÜÑ Þɭ ÔɭßÍØ ȼÒ Öʃ ÞɟɰşÌ ŢɟĚÍ ßɨÍɟ ßɮ] {Ñ ¾Ìʇ ¾ɭ yÙɟÛɟ ÑɠÙɡ ÐȕÙ ¾ɭ yċÄɭ 

ÕɰÊɟØ Õɠ ßɨÍɭ ßʅ, Åɨ yκÐ¾ÍØ yŢ×ȓĆÍ ØßÍɭ ßʅ] 

{Ñ Óɟ{Ñʇ ¾ɟ }Ò×ɨÀ ×ɟ Íɨ ËɭØʇ ¾ɭ ÔɟÏ η¾×ɟ Åɟ Þ¾Íɟ ßɮ ×ɟ Ţĕ×à ¾ÈɩÍɠ ŢηŎ×ɟ¨ɰ ×ɟ Òɟ}ÊØ ÐɟÍȓ }ĕÒɟÏʇ ¾ɭ }ĕÒɟÏÑ 

¾ɭ εÙ¤ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] y×Ħ¾ ¾Ìʇ ¾ɭ z¾ɟØ ¾ɭ zÐɟØ ÒØ εÞɰÈȎØɰÀ, ÒɭÙɭÈɟ{ÅɭÜÑ, ȐŤ¾ɭȏÈɰÀ ©Ø ÑɨÊȓÙɟ{ȒÅɰÀ 

θÛκÐ×ʇ ʬÛɟØɟ ÞÖȕßÑ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ÞÖȕßÑ zÖ ÍɩØ ÒØ ¾| ÄɨÈɭ ȑÑ¾ɟ×ʇ Þɭ ÕɩȑÍ¾ ȼÒ Þɭ Ôîɭ ȑÑÖɟxÌ ¾ɥ ŢηŎ×ɟ 

¾ɨ ÞɰÏεÕxÍ ¾ØÍɟ ßɮ] 

{Þ Ţ¾ɟØ, ÞÖȕßÑ ŢηŎ×ɟ¨ɰ ¾ɭ ŢÖȓ¿ }ǥɭĤ× ßʅ: 

(i) ¿ȑÑÅʇ ¾ɭ ÔɟØɡ¾ yɰÜ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ¿ȑÑÅ }Ò×ɨÀ ¾ɨ η¾Óɟ×Íɠ ÔÑɟ¤ɰ] 

(ii) ÔÊxÑ Íɮ×ɟØ ¾Ø¾ɭ ~Åɟx ÞɰØàÌ Íɟη¾ ¾ÈɩÍɠ ŢηŎ×ɟ ¾ɥ ÏàÍɟ Ôï Þ¾ɭ ©Ø ¾ɨ¾ ÏØ Öʃ ¾Öɠ z Þ¾ɭ] 
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(iii) Þɰ×ɰŝ Öʃ yÒεÜĥÈ ÒÏɟÎʝ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ Ò×ɟxÛØÌ Öʃ ÞȓÐɟØ] 
 

ÀɨÙɡ/ÄØɴ (ÒɭÙɭÈ( ÔÑɟÑɟ: 

ÒɭÙɭÈɟ{ÅɭÜÑ 'ÀɨÙɡ¾ØÌ( ¤¾ ¤¾ȐŝÍ ŢηŎ×ɟ ßɮ ȒÅÞÖʃ ÑÖɠ ©Ø ÔʃÈɨÑɟ{È, ÃȕÑɟ zȏÏ ÅɮÞɭ }Ò×ȓĆÍ 
×ɨÅ¾ ¾ɥ }ÒȒĦÎȑÍ Öʃ, 8-20 εÖÖɠ ×ɟ Ôîɭ z¾ɟØ Öʃ ÔɦεÙɰÀ ¾ØÍɭ ßʅ ] {Ñ ßØɭ ÀɨÙɡ ¾ɨ ÔɟÏ Öʃ 
1200ï1350 ÁC ÒØ Óɟ×Ø ¾Ø¾ɭ ßʅÊεÙɰÀ ©Ø ÒȎØÛßÑ ¾ɭ εÙ¤ ¾ÉɨØ η¾×ɟ ÅɟÍɟ ßɮ] ¾| ÔɟØ ÞɠÖʃÈ 
εÖÙɟ×ɟ ÅɟÍɟ ßɮ ©Ø ÒɭÙɭÈ ¾ɨ ȑÑĞÑ Öʃ θÛÕɟȒÅÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ 

a) ¤εÞÊ ÄØʝ ©Ø 

b) ÖȕÙ ÀɨÙɡ 
ȑÑĞÑ ŬɭÌɠ ¾ɭ Ùɩß y×Ħ¾, Ùɩß y×Ħ¾ ¾ɭ ÔɟØɡ¾ Èȓ¾îɭ ©Ø Ùɩß y×Ħ¾ ¾ɭ yÛÜɭÝ/ȒĦÙÖ Åɨ ÛÝʝ Þɭ ¿ÏɟÑʇ Öʃ ÅÖɟ ßȓ¤ 
ßʅ ©Ø ÖɩÅȕÏɟ ÐȓÙɟ| ŢηŎ×ɟ¨ɰ ¾ɭ ÏɩØɟÑ }ĕÒęÑ ßȓ¤ ßʅ, }ęßʃ ÕɟØÍɠ× {ĦÒɟÍ Þɰ×ɰŝʇ ¾ɨ zÛĤ×¾ ÀȓÌÛĕÍɟ ¾ɟ Þɟɰş ŢÏɟÑ 

¾ØÑɭ ¾ɭ εÙ¤ ÙɟÕ¾ɟØɡ ÔÑɟÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ] ßɟÙɟɯη¾, ×ɭ ÞɟɰşÌ z¾ɟØ Öʃ {ÍÑɭ Óɟ{Ñ ßʅ η¾ ÖɩÅȕÏɟ Ùɩß ȑÑÖɟxÌ 

ŢηŎ×ɟ¨ɰ Öʃ ÞɠÐɭ }Ò×ɨÀ Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] {Þ ÞȕĨÖ ÞɟɰşÌ ¾ɟ }Ò×ɨÀ ¾ØÑɭ ¾ɭ εÙ¤, ÀɨÙɡ¾ØÌ ßɡ ¤¾Öɟŝ 

}ÒÙĜÐ θÛ¾ġÒ ßɮ] 

 

ÄØʝ ¾ɭ ÙɟÕ: 

Ùɩß y×Ħ¾ ÀɨÙɡ ¤¾ Ţ¾ɟØ ¾ɟ ¤¾ȐŝÍ ÔɟØɡ¾ ÒÏɟÎx ßɮ ȒÅÞ¾ɟ ÈɰÔεÙɰÀ {ɰÊɭĆÞ ÖȕÙ y×Ħ¾ ¾ɥ ÍȓÙÑɟ Öʃ ÔɭßÍØ ßɨÍɟ ßɮ 
©Ø {Þɭ {Þ¾ɭ θÛ¾ġÒ ¾ɭ ȼÒ Öʃ {ĦÍɭÖɟÙ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

Ùɩß y×Ħ¾ ÄØʝ ¾ɟ }Ò×ɨÀ ¾| ÏɭÜʇ Öʃ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÙɰÔɭ ÞÖ× Þɭ η¾×ɟ Åɟ Øßɟ ßɮ Åßɟɰ Ùɩß y×Ħ¾ ÙɰÒ }ÒÙĜÐ Ñßɡɰ 

ßɮ] ÕɟØÍ Öʃ, ¾| ¾ɟØÌʇ ©Ø Óɟ×Ïʇ ¾ɭ ¾ɟØÌ ÒɭÙɭÈɟ{ÅɭÜÑ ¾ɥ zÛĤ×¾Íɟ ÖßÞȕÞ ¾ɥ À| ßɮ] ĜÙɟĦÈ ÓÑɴÞ ©Ø ĦÒɰÅ 

z×ØÑ y×Ħ¾ Þɰ×ɰŝʇ ¾ɭ εÙ¤ ÷ɥÊ ¾ɭ z¾ɟØ ¾ɭ εÙ¤ Ùɩß y×Ħ¾ ¿ÑÑ ©Ø ŎεÜɰÀ {¾ɟ{×ʇ Þɭ }ĕÒęÑ yĕ×κÐ¾ Óɟ{ęÞ 

č×ɟÏɟÍØ yŢ×ȓĆÍ ßɨÍɟ ßɮ] ÒɭÙɭÈɟ{ÅɭÜÑ ÈɭĆÑɨÙɦÅɠ ßɡ ¤¾Öɟŝ ÖɟÀx ßɮ Åɨ ÕθÛĥ× Öʃ ÕɟØÍɠ× {ĦÒɟÍ }ʬ×ɨÀ ÒØ ßɟÛɠ 

ßɨÑɭ Åɟ Øßɟ ßɮ] 

 

ÄØʝ Öʃ ßɮ:- 

 

ω yċÄɢ ȎØʪ×ȕεÞȐÔεÙÈɡ: 
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}Ñ¾ɥ }ċÃ ÞØɰŠÍɟ (25-30%) ¾ɭ ¾ɟØÌ, ÄØʝ ¾ɨ zÖÍɩØ ÒØ ßɟÊx ÔÊxÑ εÞɰÈØ ×ɟ ßɟÊx Ţɟ¾ȗȑÍ¾ y×Ħ¾ʇ/ÙɰÒ y×Ħ¾ʇ ¾ɥ 
ÍȓÙÑɟ Öʃ ¾ɟÓɥ ÍɭÅɠ Þɭ ØɡÊĆÞÑ η¾×ɟ ÅɟÍɟ ßɮ] 

ω yċÄɟ ÔɭιÊɰÀ ÒɟØÀĞ×Íɟ: 

}Ñ¾ɭ ÀɨÙɟ¾ɟØ z¾ɟØ ©Ø ¿ȓÙɭ ȑÄşʇ Þɭ ×ȓĆÍ, }ęßʃ ÔɭιÊɰÀ Öʃ yċÄɢ ÒɟØÀĞ×Íɟ ŢÏɟÑ ¾ØÍɭ ßʅ] ßɟÙɟɯη¾ ȎØÒɨÅ ¾ɟ ȑÑĞÑ 

¾ɨÌ ÒɭÙɭÈ ¾ɭ εÙ¤ ¤¾ ¿ɟÖɠ ßɮ ©Ø yÞÖɟÑ Ôɟ{ɰÊØ θÛÍØÌ ÔÑɟÍɟ ßɮ] 

ω }ċÃ ¤¾ÞÖɟÑ ÞØɰŠÍɟ (25-30%): 

ÄØʝ ¾ɥ }ċÃ ÞÖɟÑ ÞØɰŠÍɟ ¾ɭ ¾ɟØÌ, ØɡÊĆÞÑ Öʃ ÍɭÅɠ ©Ø }ċÃ ÐɟÍȓ¾ØÌ ßɨÍɟ ßɮ] 

ω εÞɰÈȎØɰÀ ¾ɥ ÍȓÙÑɟ Öʃ ¾Ö ÍɟÒ ¾ɥ ¿ÒÍ] 

ÙÀÕÀ εÞɰÈȎØɰÀ ¾ɥ ÍȓÙÑɟ Öʃ 35-40% ¾Ö ÍɟÒ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

ω ÞÖɟÑ ØɟÞɟ×ȑÑ¾ ÞɰØÃÑɟ ©Ø ÔßȓÍ ¾Ö LOI: 

ØɟÞɟ×ȑÑ¾ θÛĤÙɭÝÌ, yÎxÜɟĦŝ ʬÛɟØɟ ȑÑÐɟxȎØÍ ÞɠÖɟ¨ɰ ¾ɭ ÕɠÍØ, ¤¾ɟŐÍɟ ŢÞɰĦ¾ØÌ Öʃ ¤¾ ßÏ Í¾ ȑÑ×ɰŝÌɠ× ßɮ] 

ÛɟĦÍÛ Öʃ Üȕę× ¤Ù¨z| }ęßʃ ÙɟÀÍ ŢÕɟÛɠ ÔÑɟÍɟ ßɮ] 

ω zÞɟÑ ÞɰÃɟÙÑ ©Ø ÒȎØÛßÑ] 

εÞɰÈØ ¾ɭ θÛÒØɡÍ, ÄØʝ Öʃ }ċÃ ÜȒĆÍ ßɨÍɠ ßɮ ©Ø {Þɭ ȐÔÑɟ Óɟ{Ñ ÔÑɭ ÙɰÔɠ ÏȕØɡ Í¾ Ùɭ Åɟ×ɟ Åɟ Þ¾Íɟ ßɮ] {ÞÖʃ θÛÁÈÑ 

¾ɭ ŢȑÍ Õɠ yċÄɟ ŢȑÍØɨÐ ßɮ] 
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Fired Pellet 
Good Quality

Fired Pellet
Bad Quality

Green Balls

Pellets

 

ÒɭÙɭÈ - ĜÙɟĦÈ ÓÑɴÞ ŐɭÊ: ØɟÞɟ×ȑÑ¾ ÀȓÌÛĕÍɟ (ÞɟÖɟę×) 

Fe θÛȑÑÏɴÜ 

SiO2+Al2 O3 65% εÖÑÈ 

Al2 O3 yκÐ¾ÍÖ 5% 

Na2O yκÐ¾ÍÖ 0.60% 

K20 yκÐ¾ÍÖ 0.05% 

TiO2 yκÐ¾ÍÖ 0.05% 

Mn yκÐ¾ÍÖ 0.10% 

P yκÐ¾ÍÖ 0.10% 

S 0.04% yκÐ¾ÍÖ 

V 0.02% yκÐ¾ÍÖ 
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Ûɠ yκÐ¾ÍÖ 0.05% 

àɟØ¾Íɟ   Basicity 

(CaO+MgO)/(SiO2+Al2O3 ) 0.40 

ÑÖɠ (1050C ÒØ ÖȓĆÍ ÑÖɠ ßɟȑÑ) 

4% yκÐ¾ÍÖ (}κÃÍ ÖɩÞÖ) 6% yκÐ¾ÍÖ (ÖɟÑÞȕÑ) 

Screen Analysis Specification 

+16mm 5%max 

-16mm ,+9mm 85%min 

-9mm,+6.35mm 7.00%max 

-5mm 5%max 

Tumbler test (ASTM)   

Tumble index (+6.35 mm) 94.00 % min 

Abrasion index (+ 0.6 mm) 5.00 % max 

 
θÛȑÑÏɴÜ 

Swelling  yκÐ¾ÍÖ 20% 

Compression Strength 250 η¾Őɟ/ÒɭÙɭÈ εÖÑÈ 

Porosity 25.00 % ę×ȕÑÍÖ 

Reducibility  60% ę×ȕÑÍÖ 
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ę×ȕÑÍÖ ÒȎØÃɟÙÑ ÙɟÀÍ ÒØ yκÐ¾ÍÖ }ĕÒɟÏÑ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ Þßɡ ÀȓÌÛĕÍɟ ÛɟÙɟ ¾ċÃɟ ÖɟÙ ÔȓȑÑ×ɟÏɡ 
zÛĤ×¾Íɟ ßɮ] ÒȕØɭ {ĦÒɟÍ Þɰ×ɰŝ ¾ɭ ÞɰÃɟÙÑ Öʃ ¾ċÃɭ ÖɟÙ ¾ɥ ÀȓÌÛĕÍɟ ÔßȓÍ ÖßĕÛÒȕÌx ©Ø ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɠ ßɮ] 

¾ċÃɭ ÖɟÙ (zÑɭ ÛɟÙɡ) ©Ø ŢÞɰĦ¾ȗÍ ÞɟÖŐɠ (ÔɟßØ ÅɟÑɭ ÛɟÙɡ) ¾ɥ ÀȓÌÛĕÍɟ ¾ɥ ȑÑÀØɟÑɠ, ÒȕØɡ ¿ɭÒ Þɭ ¤¾ŝ η¾¤ À¤ 
ÛȗθǦÜɠÙ ÑÖȕÑʇ ¾ɥ ÅɟɰÃ ¾Ø¾ɭ ¾ɥ ÅɟÍɠ ßɮ] ÑÖȕÑɭ ¦Èɨ ÞʅÒεÙɰÀ ×ȕȑÑÈ ×ɟ ÞʅÒεÙɰÀ ×ȕȑÑÈ Öʃ ¤¾ŝ η¾¤ ÅɟÍɭ ßʅ] ĆÛɟÈxØ 

©Ø ¾ɨȑÑɰÀ θÛκÐ ¾ɭ ÔɟÏ Íɮ×ɟØ η¾¤ À¤ ÑÖȕÑʇ ¾ɨ zÀɭ ¾ɭ θÛĤÙɭÝÌ ¾ɭ εÙ¤ ÕɭÅɟ ÅɟÍɟ ßɮ]  

  

1.3 ¾ċÃɭ ÖɟÙ ¾ɥ ÀȓÌÛĕÍɟ ¾ɥ zÛĤ×¾Íɟ 

 

Ŏ.Þɰ. Ñßɡɰ] ÞɟÖŐɠ ØɟÞɟ×ȑÑ¾ ÕɩȑÍ¾ 

1.  

 
Ùɩß y×Ħ¾  ÙɰĚÞ Fe            SiO2          Al2O3  

62.3-63.2 %  1.8-2.8%     2.6-3.0 % 

-10 εÖÖɠ = 5% 

yκÐ¾ÍÖ 

+40εÖÖɠ=5% yκÐ¾ÍÖ 

2.  Ùɩß y×Ħ¾ Óɟ{Ñ Fe       SiO2      Al2O3 

62-63%  2.3 - 3.6%  2.8 - 3.3% 

+10 εÖÖɠ = 5% 

yκÐ¾ÍÖ 

- 1εÖÖɠ = 30% 

yκÐ¾ÍÖ 

3.  ÃȕÑɟ ÒĕÎØ (Ôɠ¤Ó) 

ŐɭÊ] 

CaO         MgO         SiO2 

43 - 50%    2.25-5%      3.5-6.5% 

-5εÖÖɠ=5% yκÐ¾ÍÖ 

+40εÖÖɠ=5% yκÐ¾ÍÖ 

4.  ÊɨÙɨÖɟ{È (Ôɠ¤Ó) 

ŐɭÊ] 

CaO         MgO        SiO2 

30%        18%         5% 

-5εÖÖɠ=5% yκÐ¾ÍÖ 

+50εÖÖɠ=5% yκÐ¾ÍÖ 

5.  ÃȕÑɟ ÒĕÎØ 

(¤Þ¤Ö¤Þ) ŐɭÊ 

(ÅɮÞÙÖɭØ), 

z×ɟȑÍÍ(ÏȓÔ|) 

CaO       MgO       SiO2 

52%      1%         1.5 % 

-40εÖÖɠ = 7% 

yκÐ¾ÍÖ 

+80εÖÖɠ=3% yκÐ¾ÍÖ 

6.  ÊɨÙɨÖɟ{È 

(¤Þ¤Ö¤Þ) ŐɭÊ 

CaO       MgO     SiO2 

29 %     23.5%     2.5 % 

-40εÖÖɠ = 5% 

yκÐ¾ÍÖ 
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+70εÖÖɠ=5% yκÐ¾ÍÖ 

7.  ¤Ö¤Ñ y×Ħ¾ ¤Ö¤Ñ = 30% ę×ȕÑÍÖ 10-40 εÖÖɠ z¾ɟØ 

8.  ¾ɨ¾ ŤɠÅ ηÓĆÞÊ C>70%, SiO2-12-15% 

ÑÖɠ- yκÐ¾ÍÖ 10-15% 

<15 εÖ.Öɠ 

 

1.4 zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨ÔɠÔɠÒɠ ¾ɟ ŢηŎ×ɟ ŢÛɟß zØɭ¿ 

 

 

1.5 ÞɟÖŐɠ ŢÔɰÐÑ }Ò¾ØÌ 

 

zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨ÔɠÔɠÒɠ Öʃ }Ò×ɨÀ η¾×ɭ ÅɟÑɭ ÛɟÙɭ ŢÖȓ¿ }Ò¾ØÌ ßʅ- 

 

Ŏ.Þɰ. Ñßɡɰ] ŢÖȓ¿ }Ò¾ØÌ Öȓć× ÞÖɟØɨß 

1.  ÛɮÀÑ ȏÈÒÙØ ÛɮÀÑʇ ¾ɥ ÖÜɠÑɠ¾ȗÍ }ÍØɟ| ¾ɭ εÙ¤ 

2.  ¾ɟØ ÒȓÜØ/Þɟ{Ê zÖx ÃɟÅxØ yÑÙɨιÊɰÀ ¾ɭ εÙ¤ ÛɮÀÑ ȏÈÒÙØ ¾ɭ yɰÏØ, ÛɮÀÑ ĚÙɭÞÖʃÈ ¾ɭ 

Ùɨßɟy×Ħ¾(ÀɟɰÉ + ÅȓÖɟxÑɟ), ÃȕÑɟ ÒĕÎØ, ÊɨÙɨÖɟ{È (ÀɟɰÉ + ÅȓÖɟxÑɟ),¤Ö.¤Ñ. y×Ħ¾  

¿ɟÑʇ Þɭ 
ÛɮÀÑ ȏÈÒÙØ/Řɮ¾ ßɦÒØ 

¦Èɨ 
ÞɮĞÒÙØ/ÞʅÒεÙɰÀ 

×ȕȑÑÈ 
ĦŎɥȑÑɰÀ ×ȕȑÑÈ 

 

ȐÔĦÍØ ©Ø 
ÞȒĞÖŬÌ 

 

zÐɟØ εÖŬÌ Íɮ×ɟØɡ 

{¾ɟ| 

Őɟß¾ ¾ɨ ŢɭÝÌ 

Ùɨßɟy×Ħ¾(ÙɰÒ + Óɟ{Ñ), ÃȕÑɟ ÒĕÎØ, ÊɨÙɨÖɟ{È (ÙɰÒ + Óɟ{Ñ),¤Ö.¤Ñ. y×Ħ¾  

¿ɟÑʇ Þɭ 

ÛɮÀÑ ȏÈÒÙØ/Řɮ¾ ßɦÒØ 
¦Èɨ 
ÞɮĞÒÙØ/ÞʅÒεÙɰÀ 

×ȕȑÑÈ 
ÑɟεÖÍ ÔɭÊ ĦŎɥȑÑɰÀ ×ȕȑÑÈ 

 

ÞȒĞÖŬÌ 

zÐɟØ εÖŬÌ Íɮ×ɟØɡ 

{¾ɟ| 
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εÙ¤ Øɭ¾ ¾ɨ Ð¾ɭÙÑɭ/¿ɠɰÃÑɭ ¾ɭ εÙ¤ 

3.  Řɮ¾ ßɦÒØ ÛɮÀÑʇ ¾ɥ ÖɮÑȓyÙ yÑÙɨιÊɰÀ ¾ɭ εÙ¤ 

4.  ĦÈɭ¾Ø/ĦÈɭ¾Ø Þß ȎØĆÙɭÖØ 

(¤ÞÞɠzØ) 

ÞɟÖŐɠ ȐÔÄɟÑɭ ©Ø ÔɭιÊɰÀ ȑÑÖɟxÌ ¾ɭ εÙ¤ 

5.  ÔɮØÙ/Ô¾ɭÈ ģßɡÙ 

ȎØĆÙɭÖØ/¤ÞÞɠzØ 

ÔɭʪÞ Þɭ ÞɟÖŐɠ ÒȓÑɪ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ 

6.  ĦÎɟÑɟɰÍØÌ ¾ɟØ }Ò¾ØÌʇ ¾ɨ ¤¾ ÔɭιÊɰÀ Þɭ ÏȕÞØɭ ÔɭιÊɰÀ ÒØ ĦÎɟÑɟɰÍȎØÍ ¾ØÑɭ 

¾ɭ εÙ¤ 

7.  ĦŎɥÑ ÛɟɰȑÄÍ z¾ɟØ ¾ɥ ÞɟÖŐɠ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ĦŎɥȑÑɰÀ ¾ɭ 
εÙ¤ 

8.  ŎÜØ ÛɟɰȑÄÍ z¾ɟØ ¾ɥ ÞɟÖŐɠ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ¾ȓÃÙÑɭ ¾ɭ 
εÙ¤ 

9.  ÔɭġÈ ¾ÑÛɭ×Ø θÛεÕęÑ ÞɟÖκŐ×ʇ ¾ɨ ÀɰÍģ×/Őɟß¾ʇ Í¾ ÒßȓɯÃɟÑɭ ¾ɭ εÙ¤] 

 

ØÞÏ: 

ÞȓÃɟȼ ÞɰÃɟÙÑ ¾ɭ εÙ¤, ȑÑÐɟxȎØÍ ÙĨ× ¾ɭ εÙ¤ ¾ċÃɭ ÖɟÙ ¾ɥ zÛĤ×¾Íɟ ¾ɥ ×ɨÅÑɟ ÔÑɟÑɟ yĕ×ɰÍ ÖßĕÛÒȕÌx ßɮ] ŢηŎ×ɟ 

Öʃ η¾Þɠ Õɠ ÔɟÐɟ Þɭ ÔÃÑɭ ¾ɭ εÙ¤ ¾ċÃɭ ÖɟÙ ¾ɥ zÛĤ×¾Íɟ ¾ɥ ×ɨÅÑɟ Íɮ×ɟØ ¾ɥ ÅɟÑɠ Ãɟȏß¤ ©Ø ÞɰÔɰκÐÍ ¤ÅʃεÞ×ʇ ¾ɨ 
ÒßÙɭ Þɭ ßɡ ÞȕκÃÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

{Þ ŢηŎ×ɟ Öʃ ÜɟεÖÙ θÛεÕęÑ ¤ÅʃεÞ×ɟɯ ßʅ -  

-zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨ÔɠÔɠÒɠ 

-×ɟÍɟ×ɟÍ ¤Ûɰ ¾ċÃɟ ÖɟÙ θÛÕɟÀ 

-¾ċÃɟ ÖɟÙ ŢÕɟÀ (zØ¤ÖÊɠ) 

-}ĕÒɟÏÑ ×ɨÅÑɟ ȑÑ×ɰŝÌ (ÒɠÒɠÞɠ) 

-θÛĕÍ 

- ÞɟÖŐɠ ŢÔɰÐÑ(¿ØɡÏÑɟ) 
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-ØɭÙÛɭ, zȏÏ, 

 

ÕɟØÍɠ× ØɭÙÛɭ ¾ċÃɭ ÖɟÙ ¾ɭ ÒȎØÛßÑ ¾ɭ ŢÖȓ¿ ÞɟÐÑ ¾ɭ ȼÒ Öʃ ¿ÏɟÑʇ ©Ø {ĦÒɟÍ Þɰ×ɰŝ ¾ɭ ÔɠÃ ¤¾ ¾îɠ ¾ɭ ȼÒ Öʃ ¾ɟ×x 

¾ØÍɟ ßɮ] 

Þɰ×ɰŝ ¾ɭ yɰÏØ, ×ɟÍɟ×ɟÍ θÛÕɟÀ (Þɰ×ɰŝ ¾ɟ) θÛÏɭεÜ×ʇ ¾ɭ εÙ¤ ŢÖȓ¿ ÕȕεÖ¾ɟ ȑÑÕɟÍɟ ßɮ ÛɮÀÑʇ (ØɭÙÛɭ) Øɭ¾ ¾ɥ zÛɟÅɟßɡ ©Ø 
Þɰ×ɰŝ ʬÛɟØɟ ÞɰÞɟκÐÍ/yÒεÜĥÈ ÞɟÖŐɠ ¾ɥ zÛɟÅɟßɡÛɮÀÑ. ÛɮÀÑʇ ¾ɭ Ţ¾ɟØ ¾ɭ zÐɟØ ÒØ, ØɭÙÛɭ ¾ɭ ÖɟĘ×Ö Þɭ ¿ÏɟÑʇ ʬÛɟØɟ 

zÒȕȑÍx ¾ɥ ÅɟÑɭ ÛɟÙɡ ¾ċÃɠ ÞɟÖŐɠ ¾ɥ Øɭ¾ ¾ɨ }ÍɟØÑɭ ¾ɭ εÙ¤ ÛɮÀÑ ȏÈÒÙØ ×ɟ Řɮ¾ ßɦÒØ Öʃ Ø¿ɟ Åɟ Øßɟ ßɮ] ÛɮÀÑ ȏÈÒÙØ 

©Ø/×ɟ Řɮ¾ ßɦÒØ Öʃ yÑÙɨιÊɰÀ ¾ɭ εÙ¤ ÛɮÀÑʇ ¾ɭ Ţ¾ɟØ ÑɠÃɭ ȏÏ¤ À¤ ßʅ - 

ÛɮÀÑ ȏÈÒÙØ ¾ɭ εÙ¤ - BOXN, BOXC, BOST, NBOY 

Řɮ¾ ßɦÒØ ¾ɭ εÙ¤ ς BOBS, NBOBS 

ÛɮÀÑ ȏÈÒÙØ ×ɟ Řɮ¾ ßɦÒØ Öʃ }ÍɟØɡ À| Ùɩß y×Ħ¾ ÙɰĚÞ, Ùɩß y×Ħ¾ Óɟ{ęÞ, ÃȕÑɟ ÒĕÎØ, ÊɨÙɨÖɟ{È zȏÏ ÅɮÞɠ ÞɟÖŐɠ 

¾ɨ ÔɭġÈ ¾ęÛɭ×Ø ¾ɥ Ŭȗɰ¿Ùɟ ¾ɭ ÖɟĘ×Ö Þɭ ȑÑȏÏxĥÈ ÔɭιÊɰÀ Í¾ ÒßȓɰÃɟ×ɟ ÅɟÍɟ ßɮ ©Ø ĦÈɭ¾Ø / ĦÈɭ¾Ø ¾Ö ȎØ¾ÙÖɭØ ¾ɥ 
ÖÏÏ Þɭ Ûßɟɰ ËɭØ η¾×ɟ ÅɟÍɟ ßɮ] ÔɭιÊɰÀ ¾ɟ ȑÑÖɟxÌ ĦÈɭ¾Ø ¾ɥ zÀɭ-ÒɠÄɭ ¾ɥ ÀȑÍ ¾ɭ ÖɟĘ×Ö Þɭ ßɨÍɟ ßɮ] 

¤¾ ÔɭιÊɰÀ Öʃ {ĥÈÍÖ ÒØÍʇ ¾ɥ Þɰć×ɟ ĦÈɭ¾Ø ÀȑÍ ʬÛɟØɟ ȑÑ×ɰȐŝÍ ¾ɥ ÅɟÍɠ ßɮ] ¤¾ ÔɭιÊɰÀ Öʃ ÒØÍʇ ¾ɥ Þɰć×ɟ ÔɭιÊɰÀ ¾ɥ 
¤¾ȼÒÍɟ ȑÑÐɟxȎØÍ ¾ØÍɠ ßɮ ©Ø yɰȑÍÖ ÔɭιÊɰÀ ¾ɥ ÀȓÌÛĕÍɟ ¾ɭ ÖɟÑ¾ θÛÃÙÑ Öʃ ÒȎØÙνàÍ ßɨÍɠ ßɮ] ÒØÍʇ ¾ɥ Þɰć×ɟ 

ȒÅÍÑɠ yκÐ¾ ßɨÀɠ; ÔɭιÊɰÀ ¾ɥ ¤¾ȼÒÍɟ yκÐ¾ ßɨÍɠ ßɮ ©Ø ÖɟÑ¾ θÛÃÙÑ ¾Ö ßɨÍɟ ßɮ] 

ÞȒĞÖŬÌ ¾ċÃɭ ÖɟÙ ¾ɥ ÕɩȑÍ¾ ©Ø ØɟÞɟ×ȑÑ¾ θÛÜɭÝÍɟ¨ɰ Öʃ {ĥÈÍÖ ÒȎØÌɟÖ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ĦÈɮη¾ɰÀ ©Ø ÒȓÑɪ 
ȎØĆÙɭεÖɰÀ ¾ɥ ÖÜɠÑɠ¾ȗÍ ŢηŎ×ɟ ßɮ] {Þ¾ɟ ÖÍÙÔ ×ß ßɮ η¾ ÞȒĞÖŬÌ, ËɭØ/ÔɭιÊɰÀ ¾ɥ ÒȕØɡ ÙɰÔɟ| ÒØ ¤¾Ù/θÛεÕęÑ ¾ċÃɭ 

ÖɟÙ ¾ɭ ÞÖȼÒɠ¾ØÌ ¾ɥ ¤¾ ŢηŎ×ɟ ßɮ] ÅɮÞɭ ßɡ ÒØÍʇ ¾ɥ Þɰć×ɟ 400 Þɭ yκÐ¾ ßɨ ÅɟÍɠ ßɮ, ÞÖȼÒɠ¾ØÌ ÍɭÅɠ Þɭ ÔïÍɟ ßɮ 
©Ø 580 ÒØÍʇ ¾ɭ ÔɟÏ ŢÕɟÛ ȒĦÎØ ßɨ ÅɟÍɟ ßɮ]
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Fig.:Change of Homogeneity of co-efficient with no. of layers after Blending
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Ùɩß y×Ħ¾ ÙɰÒ ĦŎɥȑÑɰÀ: 

Ùɩß y×Ħ¾ ÙɰĚÞ ¾ɥ ĦŎɥȑÑɰÀ zÛĤ×¾ ßɮ Ć×ʇη¾ ¿ÏɟÑʇ Þɭ zÑɭ ÛɟÙɭ Ùɩß y×Ħ¾ ÙɰĚÞ Öʃ ÔßȓÍ ¾Ö z¾ɟØ ¾ɟ yɰÜ    
(-10 εÖÖɠ) ßɨÍɟ ßɮ, Åɨ ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙÑ ÒØ ŢȑÍ¾ȕÙ ŢÕɟÛ ÊɟÙÍɟ ßɮ] {ÞεÙ¤, {Þ ÄɨÈɭ z¾ɟØ ¾ɭ yɰÜ (ÔɟØɡ¾) ¾ɨ 
Ùɩß y×Ħ¾ ÙɰÒ ĦŎɥȑÑɰÀ yÑȓÕɟÀ Öʃ ÅɟɰÃɟ ÅɟÍɟ ßɮ ©Ø ηÓØ ȑÑȏÏxĥÈ Ùɩß y×Ħ¾ ÙɰÒ ȐÔĦÍØʇ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ, Åßɟɰ Þɭ {Þ 
ÅɟɰÃ η¾¤ À¤ y×Ħ¾ ¾ɨ ĜÙɟĦÈ ÓÑɴÞ Öʃ zÒȕȑÍx ¾ɥ ÅɟÍɠ ßɮ] ĦŎɥÑ η¾¤ À¤  z×ØÑ y×Ħ¾ ÙĞĚÞ ¾ɨ Þɟ{ıÊ 

z×ØÑ y×Ħ¾ Õɠ ¾ßɟ ÅɟÍɟ ßɮ] 

 

Sized Iron Ore

 

 

ÔɭÞ εÖĆÞ Íɮ×ɟØɡ: 

¾ȓÄ Þɰ×ɰŝʇ Öʃ, ÔɭßÍØ ©Ø ÙÀɟÍɟØ ÀȓÌÛĕÍɟ ÛɟÙɭ εÞɰÈØ ¾ɭ εÙ¤ ©Ø εÞɰÈØ Þɰ×ɰŝ ¾ɥ }ĕÒɟÏ¾Íɟ ÔïɟÑɭ ¾ɭ εÙ¤ ÔɭÞ εÖĆÞ 

×ɟ εÞɰÈØ εÖĆÞ ×ɟ εÞɰÈØ ¾ɭ εÙ¤ Íɮ×ɟØ εÖŬÌ zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨ÔɠÔɠÒɠ ÒØ Íɮ×ɟØ η¾×ɟ Åɟ Øßɟ ßɮ] ÔɭÞ εÖĆÞ 

z×ØÑ y×Ħ¾ Óɟ{Ñ, ŎĤÊ ěÙĆÞ (ÃȕÑɟ ÒĕÎØ ©Ø ÊɨÙɨÖɟ{È), ŎĤÊ ¾ɨ¾, ¤ÙÊɠ ĦÙɮÀ Óɟ{ęÞ, εÖÙ Ħ¾ɭÙ, κŐÒ ÊĦÈ 
zȏÏ ¾ɟ ¤¾ ÙÀÕÀ ÞÅɟÍɠ× εÖŬÌ ßɮ, ȒÅÞɭ ¤¾ ȑÑȒĤÃÍ yÑȓÒɟÍ Öʃ εÖÙɟ×ɟ ÅɟÍɟ ßɮ] 
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Panoramic view of RMHP/OHP/OBBP
Steel Plant

Panoramic view of RMHP/OHP/OBBP

 

 

Ùɩß y×Ħ¾ ÷ɟ{ɰÞ: 

Ùɩß y×Ħ¾ Óɟ{Ñ ÔɭÞ εÖŬÌ Íɮ×ɟØ ¾ØÑɭ ¾ɭ εÙ¤ zÐɟØ ÞɟÖŐɠ ßɮ] ÔɭÞ εÖŬÌ Íɮ×ɟØ ¾ØÑɭ Öʃ ÙÀÕÀ 70-80% Ùɩß 
y×Ħ¾ Óɟ{Ñ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] Ùɩß y×Ħ¾ ¾ɭ ÃȕÌx Öʃ Fe ¾ɥ Öɟŝɟ ÙÀÕÀ 62-64% ßɮ] 
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ěÙĆÞ  

ěÙĆÞ εÞɰÈØ ÔÑɟÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ȑÑȒĤÃÍ yÑȓÒɟÍ Öʃ ¾ȓÃÙɭ ßȓ¤ ÃȕÑɭ ¾ɭ ÒĕÎØ ©Ø ÊɨÙɨÖɟ{È ¾ɟ εÖŬÌ ßɮ] ¾ȓÃÙɭ ßȓ¤ 

ěÙĆÞ Öʃ (-3 εÖÖɠ.) ¾ɟ yɰÜ 90% ©Ø yκÐ¾ ßɮ] ěÙĆÞ ¾ɟ Öȓć× ¾ɟ×x ĜÙɟĦÈ ÓÑɴÞ Öʃ }ĕÒęÑ ÀʅÀ ¾ɥ Ïɭ¿Øɭ¿ ¾ØÑɟ 

©Ø yċÄɢ ÀȓÌÛĕÍɟ ÛɟÙɭ ĦÙɮÀ ÔÑɟÑɭ ¾ɭ εÙ¤ ŢȑÍηŎ×ɟ ¾ɥ ÏØ ¾ɨ ÔïɟÑɟ ßɮ] εÞɰÈØ ¾ɥ Íɟ¾Í ÔïɟÑɭ ¾ɭ εÙ¤ ěÙĆÞ, εÞɰÈØ 

ȑÑÖɟxÌ Öʃ ¤¾ ÔɟɰÐÑɭ ¾ɥ ÖÜɠÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] ßɮÖØ ŎÜØ ¾ɟ }Ò×ɨÀ ÃȕÑɟ ÒĕÎØ, ©Ø ÊɨÙɨÖɟ{È ÙɰĚÞ ¾ɨ 
zÛĤ×¾ z¾ɟØ ×ɟÑɠ (-3 εÖÖɠ) > 90% Í¾ ¾ȓÃÙÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

BF Grade Dolomite
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BF Grade Lime stone

 

¾ɨ¾ ŤɠÅ: 

ÔɭÞ εÖŬÌ Öʃ ¤¾ yę× ÖßĕÛÒȕÌx ÁÈ¾ ę×ȕÑÍÖ 85% z¾ɟØ yɰÜ (-3 εÖÖɠ.) ¾ɟ ¾ȓÃÙɟ ßȓz ¾ɨ¾ ßɮ] ÔɭÞ εÖŬÌ Íɮ×ɟØ 

¾ØÑɭ ¾ɭ εÙ¤ ¾ɨ¾, ¾ɨ¾ ¨ÛÑ ©Ø ĜÙɟĦÈ ÓÑɴÞ Þɭ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø {Þɭ εÖκŬÍ Ťɠé ¾ɨ¾ ¾ßɟ ÅɟÍɟ ßɮ] z¾ɟØ 
yɰÜ (+ 12.5 εÖÖɠ.) ¾ɨ ÄɟÑ εÙ×ɟ ÅɟÍɟ ßɮ ©Ø εÞɰÈØ ¾ɭ ÞɟÎ ÑÈ ¾ɨ¾ ¾ɭ ȼÒ Öʃ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÕɭÅ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

yÒɭνàÍ z¾ɟØ ¾ɟ yɰÜ (-3 εÖÖɠ.) 85% ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ¾Ö z¾ɟØ ¾ɥ ÞɟÖŐɠ ¾ɨ Ïɨ ÃØÌ ØɨÙ ŎÜØ ×ɟÑɠ ŢɟÎεÖ¾ 

©Ø ÖɟĘ×εÖ¾ ØɨÙ ŎÜØ Öʃ ¾ȓÃÙ ȏÏ×ɟ ÅɟÍɟ ßɮ]  

ĚÙɟɰÈ ȎØÈÑx ©Ø ÐɟÍȓ¾Öx yÒεÜĥÈ: 

ĚÙɟɰÈ ȎØÈÑx ×ɟ Ôɠ¨¤Ó (¤ÙÊɠ) ĦÙɮÀ ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ ŐɭÊ Ùɟ{Ö ĦÈɨÑ ¾ɭ ŢȑÍĦÎɟÒÑ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

ÙÀÕÀ 3.5 - 4% Ôɠ¨¤Ó ĦÙɮÀ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮÔɭÞ εÖŬÌ Íɮ×ɟØ ¾ØÑɭ ¾ɭ εÙ¤. εÖÙ Ħ¾ɭÙ, κŐÒ ÊĦÈ, ¾ɥÃî, 

ȒĦÒÙɭÅ ÅɮÞɭ ÐɟÍȓ¾Öx yÒεÜĥÈ ¾ɟ Õɠ 1% ¾ɥ ÏØ Þɭ zÐɟØ εÖŬÌ Íɮ×ɟØ ¾ØÑɭ Öʃ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ]  

1.6 zØ¤Ö¤ÃÒɠ ¾ɭ Őɟß¾  

Ŏ.Þɰ. 
Ñßɡɰ] 

Őɟß¾ }ĕÒɟÏ/ÞɟÖŐɠ 

1. ÐÖÑ Õήɠ z¾ɟØ y×Ħ¾ ×ɟ ĦŎɥÑ Ùɩß y×Ħ¾ ÙɰÒ 

2. εÞɰÈØ ĚÙɟɰÈ ÔɭÞ εÖĆÞ ×ɟ Ùɩß y×Ħ¾ Óɟ{ęÞ, ¾ȓÃÙɟ ßȓz 

ěÙĆÞ, ¾ȓÃÙɟ ßȓz ¾ɨ¾, ÑÈ ¾ɨ¾ 
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3. ¾ɮġÞɠȑÑɰÀ/ØɭƇɭĆŘɡ Þɰ×ɰŝ ¤Þ¤Ö¤Þ ŐɭÊ ÃȕÑɟ ÒĕÎØ ©Ø ÊɨÙɨÖɟ{È 

 

 

1.7 zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨Ôɠ&ÔɠÒɠ ¾ɭ ÙɟÕ 

yÒÑɭ Őɟß¾ʇ ¾ɨ ȑÑØɰÍØ ÀȓÌÛĕÍɟ ÛɟÙɟ ¾ċÃɟ ÖɟÙ ŢÏɟÑ ¾ØÍɟ ßɮ ©Ø ÙɟÀÍ ¾ɨ Õɠ ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ: 

¶ ĦŎɥȑÑɰÀ ¾ɭ ÖɟĘ×Ö Þɭ Ùɩß y×Ħ¾ ÙɰÒ ©Ø ěÙĆÞ Öʃ yɰÊØÞɟ{é ¾ɨ ¾Ö ¾ØÑɟ 

¶ ÔɭÊ ©Ø ÞȒĞÖŬÌ ¾ɭ ÖɟĘ×Ö Þɭ ØɟÞɟ×ȑÑ¾ ©Ø ÕɩȑÍ¾ θÛĤÙɭÝÌ Öʃ ȒĦÎØÍɟ 

¶ ¤¾ ÞÖ×ɟÛκÐ Öʃ {ÑÒȓÈ ÀȓÌÛĕÍɟ áɟÍ ßɨÍɠ ßɮ 
¶ ÐɟÍȓ¾Öx yÒεÜĥÈ (waste) ¾ɟ }Ò×ɨÀ 

 

1.8 ÞȓØàɟ ¤Ûɰ Ò×ɟxÛØÌ 

 

zØ¤Ö¤ÃÒɠ/¨¤ÃÒɠ/¨Ôɠ&ÔɠÒɠ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ċÃɭ ÖɟÙ ¾ɨ ÞɰÕɟÙÑɭ ©Ø ¾ȓÃÙÑɭ ©Ø ĦŎɥȑÑɰÀ ʬÛɟØɟ ÙɰÒÏɟØ 

şģ×ÖɟÑ ¾ɨ ÔɟØɡ¾ Èȓ¾îʇ Öʃ ÔÏÙÑɭ ¾ɭ ¾ɟØÌ ÐȕÙ ŢÛȗÍ θÛÕɟÀ ßɮ, {ÞεÙ¤ ÐȕÙ ÖɟĦ¾, ÞȓØàɟ ÃĤÖɭ, ÞȓØàɟ ßɭÙÖɭÈ, ÞȓØàɟ 
ÅȕÍɭ zȏÏ ¾ɟ }Ò×ɨÀ ¾ØÑɟ zÛĤ×¾ ßɮ] zÞÒɟÞ ¾ɭ àɭŝ ¾ɥ Ïɭ¿ÕɟÙ ¾ɭ εÙ¤ ÐȕÙ ȑÑĥ¾ÝxÌ ©Ø ÐȕÙ ÏÖÑ ŢÌɟÙɡ 

ĦÎɟθÒÍ ¾ɥ À| ßɮ] ¾ȓÄ Þɰ×ɰŝʇ Öʃ Śɟ{ ÓɦÀ 'Üȓĥ¾ ¾ɨßØɭ( ÐȕÙ ÏÖÑ ŢÌɟÙɡ ¾ɟ Õɠ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] {Þ θÛÕɟÀ Öʃ 
ÞȓÃɟȼ ÞɰÃɟÙÑ ¾ɭ εÙ¤ ßɟ}Þ¾ɥθÒɰÀ ¤¾ Ôîɠ ÃȓÑɩÍɠ ßɮ ©Ø {Þ ÒØ θÛÜɭÝ Ę×ɟÑ ÏɭÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ] ŢÕɟÛɠ 

ßɟ}Þ¾ɥθÒɰÀ ʬÛɟØɟ ÞɟÖŐɠ, ÒɟÑɠ, ÍɭÙ, ÔɭġÈ ¾ęÛɭ×Ø ¾ɭ Èȓ¾îʇ ¾ɭ ȐÔ¿ØɟÛ ¾ɨ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] {ÞÞɭ 

ģ×ȒĆÍÀÍ ©Ø }Ò¾ØÌ ĦÛɟĦĖ× ©Ø ÞȓØàɟ Õɠ ŢÕɟθÛÍ ßɨÍɠ ßɮ] ×ß zÞÒɟÞ ¾ɭ àɭŝ ¾ɨ ÞɰÃɟÙÑ ¾ɭ yÑȓ¾ȕÙ ÔÑɟÍɟ ßɮ] 
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yĘ×ɟ× Ïɨ 
 

¾ɨ¾ ̈ ÛÑ ©Ø ¾ɨ×Ùɟ ØÞɟ×Ñ 

 

2.1 ÒȎØÃ× 

¾ɨ¾ ÔÑɟÑɟ, ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɨ, ÞɰÃɟÙÑ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ ÖɟĘ×Ö Þɭ, ÐɟÍȓ¾Öx ¾ɨ¾ Öʃ ÒȎØÛȑÍxÍ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ßɮ] ×ß 
ŢηŎ×ɟ ÛɮÀÑ ȏÈÒÙØ ÒØ ¾ɨ×Ùɭ ¾ɨ }ÍɟØÑɭ Þɭ Üȓȼ ßɨÍɠ ßɮ ©Ø ĜÙɟĦÈ ÓÑɴÞ Í¾ ¾ɨ¾ ¾ɭ z¾ɟØ ©Ø ÒȎØÛßÑ ÒØ ÞÖɟĚÍ 

ßɨÍɠ ßɮ] 

 

¾ɨ×Ùɭ ¾ɟ ȑÑÖɟxÌ:  

Õȕ¾ɰÒ ¾ɭ ÏɩØɟÑ ×ɟ yę× Ò×ɟxÛØÌɠ× ÒȎØÛÍxÑʇ ¾ɭ ¾ɟØÌ ÏÙÏÙ ¾ɭ ÑɠÃɭ ÏÔɭ ÒɩÐɭ ©Ø ÛÑĦÒȑÍ×ɟɯ ÀÖɶ ©Ø ÏÔɟÛ ¾ɭ yÐɠÑ 
Îɠɰ] ŢɟØɰεÕ¾ yÛκÐ ¾ɭ ÏɩØɟÑ ÒɩÐɭ ©Ø ÛÑĦÒȑÍ×ɟɰ Þî¾Ø PEAT ÔÑ ÅɟÍɠ ßʅ] ÙɰÔɭ ÞÖ× Í¾ ¨ÛØÔÊxÑ ¾ɭ yĕ×κÐ¾ 

ÏÔɟÛ ©Ø ÀÖɶ }ĕÒęÑ ßɨÑɭ ¾ɭ ¾ɟØÌ ÒɟÑɠ ÔɟßØ ȑÑ¾Ù ÅɟÍɟ ßɮ, ȒÅÞÞɭ şģ×ÖɟÑ εÙĈÑɟ{È Öʃ ÒȎØÛȑÍxÍ ßɨ ÅɟÍɟ ßɮ] 

ȑÑØɰÍØ ÞɰÁÑÑ ©Ø }Ŧ ÔïÑɭ Þɭ εÙĈÑɟ{È ȐÔÈȓεÖÑÞ ¾ɨ×Ùɭ Öʃ ÒȎØÛȑÍxÍ ßɨ ÅɟÍɟ ßɮ] {Þ ŢηŎ×ɟ Öʃ Ùɟ¿ʇ ÛÝx ÙÀ ÅɟÍɭ ßʅ] 

 

¾ɨη¾ɰÀ ¾ɨÙ ¾ɭ Ţ¾ɟØ ©Ø ŮɨÍ: 

¾ɨ×Ùɭ ¾ɨ Öȓć× ȼÒ Þɭ Ïɨ ŬɭζÌ×ʇ Öʃ θÛÕɟȒÅÍ η¾×ɟ À×ɟ ßɮ yÎɟxÍ ¾ɨη¾ɰÀ ¾ɨ×Ùɟ ©Ø ÀɮØ ¾ɨη¾ɰÀ ¾ɨ×Ùɟ] ¾ɨη¾ɰÀ 

¾ɨ×Ùɭ ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ {ĦÒɟÍ }ʬ×ɨÀʇ Öʃ ¾ɨ¾ ÔÑɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

ĦÛÏɭÜɠ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɨ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ À×ɟ ßɮ: 

Q Ţɟ{Ö ¾ɨη¾ɰÀ ¾ɨÙ (ÒɠÞɠÞɠ) 

Q ÖɠιÊ×Ö ¾ɨη¾ɰÀ ¾ɨÙ (¤ÖÞɠÞɠ) 

ÅÔη¾ z×ɟȑÍÍ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɨ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ À×ɟ ßɮ] 

Q ßɟÊx ¾ɨη¾ɰÀ ¾ɨ×Ùɟ (¤ÃÞɠÞɠ) 

Q ÞɦěÈ ¾ɨη¾ɰÀ ¾ɨÙ (¤ÞÞɠÞɠ) 

 

¾ɨ×Ùɭ ¾ɨ ¾ɨ×Ùɟ ¿ÏɟÑʇ Þɭ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ ©Ø ¾ɨ×Ùɟ ÛɦÜØɡ Öʃ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ Íɟη¾ Øɟ¿ ¾ɥ Öɟŝɟ ¾ɨ ¾Ö 
η¾×ɟ Åɟ Þ¾ɭ Íɟη¾ {Þɭ ¾ɨ¾ ÔÑɟÑɭ ¾ɭ εÙ¤ }Ò×ȓĆÍ ÔÑɟ×ɟ Åɟ Þ¾ɭ] 
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ĦÛÏɭÜɠ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɭ θÛεÕęÑ ŮɨÍʇ ¾ɟ ÑɟÖ ÞɰÔɰκÐÍ ÛɟÜØɡ ¾ɭ ÑɟÖ ÒØ Ø¿ɟ À×ɟ ßɮ, ÅÔη¾ z×ɟȑÍÍ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ 

¾ɟ ÑɟÖ ÏɭÜʇ ¾ɭ ÑɟÖ ÒØ Ø¿ɟ À×ɟ ßɮ ©Ø ×ɭ {Þ Ţ¾ɟØ ßʅ: 

ÒɠÞɠÞɠ - ÕɨÅȕÊɠß 

  - ÞȓÏɟÖÊɠß 

  - ÖȓÑɠÊɠß 

-ÒɟÎØÊɠß 

- ÏȓĈÏɟ 

- ÖßȓÏɟ 

-ÃɟÞÑɟÙɟ 

- ÅɟÖɟÊɨÔɟ 

-ÕɭÙɟÈɟɰî 

¤ÖÞɠÞɠ - ¾ÎɟØɟ 

-ĦÛɟɰÀ 

- ØÅØĚÒɟ 

- ¾ɭÏÙɟ 

- ÑɰÏÑ 

- ÏßɡÔɟØɡ 

 

z|ÞɠÞɠ (ßɟÊx) - ¦ĦŘɭεÙ×ɟ 

- ×ȕ¤Þ¤ 

-ÖɨéɟȒĞÔ¾ (ÔʃÀɟ) 

- {ɰÊɨÑɭεÜ×ɟ 

- ¾ÑɟÊɟ 

¤Þ Þɠ Þɠ -¦ĦŘɭεÙ×ɟ 

-×ȕ¤Þ¤ 

 

2.2 ¾ɨη¾ɰÀ ¾ɨÙ ¾ɭ ÀȓÌ 

 

Øɟ¿ ¾ɟ ŢȑÍÜÍ:Øɟ¿ ¾ɟ ŢȑÍÜÍ ¾Ö ßɨ Íɨ ¾ɨ×Ùɟ ÔɭßÍØ ßɨÍɟ ßɮ] ÕɟØÍɠ× ¾ɨ×Ùɭ Öʃ zÖÍɩØ ÒØ Øɟ¿ ¾ɟ ŢȑÍÜÍ yκÐ¾ 
ßɨÍɟ ßɮ] ÛɟÜØɡ Öʃ }Ò×ȓĆÍ ÙɟÕ¾ɟØɡ ŢηŎ×ɟ ʬÛɟØɟ {Þɭ ¾ȓÄ ßÏ Í¾ ¾Ö η¾×ɟ ÅɟÍɟ ßɮ] 

 

yȒĦÎØ ÒÏɟÎx (Ûɠ¤Ö):×ß ¾ɨ×Ùɭ Öʃ ÖɩÅȕÏ yȒĦÎØ ÒÏɟÎx ßʅ Åɨ ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÏɩØɟÑ ÀɮÞ ¾ɭ ȼÒ Öʃ ÔɟßØ ȑÑ¾ÙÍɭ ßʅ] 
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ţɥ Ħ ÛɭεÙɰÀ {ɰÊɭĆ Þ (¤Ó¤Þz|): ţɥ Ħ ÛɭεÙɰÀ {ɰÊɭĆ Þ θÛεÜĥÈ ÒȎØȒĦÎȑÍ×ʇ Öʃ ÀÖx ¾ØÑɭ ÒØ ¾ɨ×Ùɭ ¾ɥ Öɟŝɟ Öʃ ÛȗθǦ ¾ɟ ÖɟÒ 
ßɮ] {Þɭ ŎȕεÞÔÙ ĦÛɭεÙɰÀ ÑɰÔØ (CSN) ¾ɭ ȼÒ Öʃ Õɠ ÅɟÑɟ ÅɟÍɟ ßɮ]  

ȑÑĞÑ ÍɟÒÖɟÑ Őɭ η¾ɰÀ ¾ɨ¾ Ţ¾ɟØ (LTGK):ÒØɡàÌ ¾ɟ }ǥɭĤ× ¾ɨ×Ùɟ ×ɟ ¾ɨ×Ùɟ εÖŬÌ ¾ɭ ¾ɭη¾ɰÀ ÀȓÌʇ ©Ø 
¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÏɩØɟÑ θÛεÕęÑ }ÒɨĕÒɟÏʇ ¾ɥ }ÒÅ ¾ɟ z¾ÙÑ ¾ØÑɟ ßɮ] 

κÀÞɭÙØ ÍØÙÍɟ:×ß ÒØɡàÌ ¾ɨ×Ùɭ ¾ɭ ȎØ×ɨÙɦȒÅ¾Ù ÀȓÌʇ ¾ɨ ÖɟÒÍɟ ßɮ] ×ß ÒØɡàÌ ŢɟØɰεÕ¾ ÑØÖɠ ÍɟÒÖɟÑ, Ûß ÍɟÒÖɟÑ 

ȒÅÞ ÒØ yκÐ¾ÍÖ ÍØÙÍɟ ßɨÍɠ ßɮ, ĚÙɟȒĦÈ¾ ØʃÅ, yκÐ¾ÍÖ ÍØÙÍɟ ©Ø ÒȓÑ: ÉɨÞ¾ØÌ ÍɟÒÖɟÑ ¾ɭ ÔɟØɭ Öʃ ÔÍɟÍɟ ßɮ] 

{Þɭ Êɟ×Ù ιÊÛɠÅÑ ŢȑÍ εÖÑÈ (ÊɠÊɠÒɠ¤Ö) Öʃ ģ×ĆÍ η¾×ɟ ÅɟÍɟ ßɮ] ×ß ÒØɡàÌ ¾ɨ×Ùɟ εÖŬÌ Öʃ θÛεÕęÑ ¾ɨ×Ùɭ ¾ɥ 
yÑȓ¾ȕÙÍɟ ¾ɭ ÔɟØɭ Öʃ ÔÍɟÍɟ ßɮ] 

 

yɰÍȑÑxȏßÍ ÑÖɠ:{ÞÞɭ ¾ɨ×Ùɭ ¾ɥ ÒȎØÒĆÛÍɟ ¾ɭ ÔɟØɭ Öʃ ÔßȓÍ yċÄɢ ÅɟÑ¾ɟØɡ εÖÙÍɠ ßɮ, Øʅ¾ ÔïÑɭ ¾ɭ ÞɟÎ-ÞɟÎ yɰÍȑÑxȏßÍ 

ÑÖɠ zÖ ÍɩØ ÒØ ¾Ö ßɨ ÅɟÍɠ ßɮ] 

 

ÖɟĘ× yκÐ¾ÍÖ ÒØɟÛÍxÑ (¤Ö¤ÖzØ):¾ɨ×Ùɭ ¾ɥ Øʅ¾ ¾ɨ×Ùɭ ¾ɭ ÒØɟÛÍxÑ ¾ɨ ÖɟÒ¾Ø ȑÑÐɟxȎØÍ ¾ɥ ÅɟÍɠ ßɮ, Åɨ ¤Ö¤ÖzØ 

Öȕġ× Þɭ ȑÑÐɟxȎØÍ ßɨÍɠ ßɮ] ¤Ö¤ÖzØ COKE ¾ɥ Íɟ¾Í ¾ɭ ÞɠÐɭ zÑȓÒɟȑÍ¾ ßɮ] 

 

ÍɟεÙ¾ɟ ÑɰÔØ ¤¾: zÑɭ ÛɟÙɭ ĦÛÏɭÜɠ ©Ø z×ɟȑÍÍ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɭ ÀȓÌ 

¾ɨ×Ùɟ Øɟ¿ Ûɠ¤Ö ¤Ó¤Þz| ¤ÙÈɡÅɠ¾ɭ yɰÍȑÑxȏßÍ 

ÑÖɠ 
¤Ö¤ÖzØ 

ÒɠÞɠÞɠ 19 - 23 21-23 >2.0 >E <1.5 1.10 

¤ÖÞɠÞɠ 20 ς 25 23-25 >1.0 >E <1.5 0.85 

z×ɟȑÍÍ 

ÞɦěÈ 

8-10 25-30 >5.0 >G4 <1.5 0.9 

¦ĦŘɭεÙ×ɟ 

ßɟÊx 

8-10 18-20 >5.0 >G4 <1.5 1.25 

×ȕ¤Þ¤ ßɟÊx 8-10 24-26 >5.0 >G4 <1.5 1.10 

ÖɨéɟȒĞÔ¾ 12 - 14 24-26 >5.0 >G4 <1.5 1.15 
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(ÔʃÀɟ) 

{ɰÊɨÑɭεÜ×ɟ ßɟÊx 10-12 24-26 >5.0 >G4 <1.5 1.10 

 

  



27  

2.3 ¾ɨ×Ùɟ ŢÔɰÐÑ Þɰ×ɰŝ 

 

Ùɩß y×Ħ¾ Þɭ Ùɨßɟ ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ¾ɨ¾ ÞÔÞɭ ÖßĕÛÒȕÌx ¾ċÃɭ ÖɟÙ Öʃ Þɭ ¤¾ ßɮ] ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙÑ ¾ɥ ÞÓÙÍɟ 

¾ɨ¾ ¾ɥ ȑÑØɰÍØ ÀȓÌÛĕÍɟ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ, ȒÅÞ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ¾ɨ¾ ¾ɥ ÀȓÌÛĕÍɟ ¾ɨ¾ 
¨ÛÑ Öʃ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ Ţɠ-¾ɟÔɼÑɟ{ÅɭÜÑ Í¾Ñɠ¾, ¾ɟÔɼÑɟ{ÅɭÜÑ ©Ø ÒɨĦÈ-¾ɟÔɼÑɟ{ÅɭÜÑ Í¾Ñɠ¾ʇ ÒØ ȑÑÕxØ 

¾ØÍɠ ßɮ] Ţɠ-¾ɟÔɼÑɟ{ÅɭÜÑ Í¾Ñɠ¾ ¾ɨ ¾ɨÙ ßʅÊεÙɰÀ ĚÙɟɰÈ ʬÛɟØɟ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

¾ɨ×Ùɭ ¾ɥ }ÍØɟ| ¤Ûɰ }ÉɟÛ: 

 

ÛɦÜØɡ Þɭ ÐȓÙɭ ßȓ¤ ¾ɨ×Ùɭ ØɭÙÛɭ ÛɮÀÑʇ ʬÛɟØɟ ¾ɨÙ ßʅÊεÙɰÀ ĚÙɟɰÈ Öʃ ŢɟĚÍ η¾¤ ÅɟÍɭ ßʅ] zÖ ÍɩØ ÒØ ¤¾ ÔɟØ Öʃ 59 ÛɮÀÑ, 

ȒÅęßʃ Øɭ¾ ¾ßɟ ÅɟÍɟ ßɮ, ĚÙɟɰÈ Öʃ Ùɟ¤ ÅɟÍɭ ßʅ] ×ɭ ÛɮÀÑ ÛɮÀÑ ȏÈÒÙØ Öʃ }ÍɟØ ȏÏ¤ ÅɟÍɭ ßʅ] ×ßɟɰ ¾ɨ×Ùɭ ¾ɨ ¾ęÛɭ×Ø ¾ɭ ÑɠÃɭ 

ÒßȓɰÃɟÑɭ ¾ɭ εÙ¤ ÛɮÀÑʇ ¾ɨ ×ɰŝÛÍn ĆÙʅÒ η¾×ɟ ÅɟÍɟ ßɮ ©Ø 172° Í¾ ÁȓÖɟ×ɟ ÅɟÍɟ ßɮ] ηÓØ ¾ęÛɭ×Ø ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ 
ÖɟĘ×Ö Þɭ ¾ɨ×Ùɭ ¾ɨ ĦÈɭ¾Ø ¾ɭ ÖɟĘ×Ö Þɭ ¾ɨ×Ùɟ ×ɟÊx Öʃ ×ɟ ȏŘÒØ ¾ɟØ ʬÛɟØɟ ÞɠÐɭ Þɟ{Ùɨ Öʃ ÅÖɟ η¾×ɟ ÅɟÍɟ ßɮ] ¾ɨ×Ùɟ 

×ɟÊx ¾ɨ yÙÀ-yÙÀ ¿ɰÊʇ Öʃ θÛÕɟȒÅÍ η¾×ɟ À×ɟ ßɮ, Åßɟɰ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ ¾ɨ ÞɰÔɰκÐÍ ȑÑÐɟxȎØÍ àɭŝʇ Öʃ Ø¿ɟ Åɟ 
Þ¾Íɟ ßɮ] θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ ¾ɨ yÙÀ-yÙÀ Ø¿Ñɟ ÔßȓÍ ÖßĕÛÒȕÌx ßɮ Íɟη¾ Ïɨ Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ ¾ɭ εÖŬ ßɨÑɭ Þɭ ÔÃɟ 
Åɟ Þ¾ɭ] ¾ɨ×Ùɭ ¾ɟ εÖŬÌ ¾ɨ¾ ÔÑɟÑɭ ¾ɭ εÙ¤ yĕ×κÐ¾ ßɟȑÑ¾ɟØ¾ ßɮ] ¾ɨ×Ùɟ ×ɟÊx Þɭ, ¾ɨ×Ùɭ ¾ɨ ȎØĆÙɭÖØ ¾ɭ ÖɟĘ×Ö Þɭ 
ÒȓÑɪ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ¾ęÛɭ×Ø ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ ÖɟĘ×Ö Þɭ θÛεÕęÑ ÞɭÙ Þɰ×ɰŝʇ Öʃ ŢÃεÙÍ ŢÌɟÙɡ ¾ɭ yÑȓÞɟØ ŎÜØ 
×ɟ Þɟ{Ùɨ Öʃ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] 

 

¾ȓÄ Þɰ×ɰŝʇ Öʃ, θÛεÕęÑ ŮɨÍʇ Þɭ ¾ɨ×Ùɟ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ ©Ø ¾ęÛɭ×Ø ʬÛɟØɟ ÞɠÐɭ Þɟ{Ùɨ Í¾ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] ¤¾ ßɡ ŐɭÊ 

¾ɭ ¾ɨ×Ùɭ ¾ɨ ¤¾ ßɡ Þɟ{Ùɨ Öʃ ÙɨÊ ¾ØÑɭ ¾ɟ Ę×ɟÑ Ø¿ɟ ÅɟÍɟ ßɮ, Åßɟɰ Þɭ {Þɭ ÛɭÈ ÓɥÊØ ¾ɭ ÖɟĘ×Ö Þɭ ßɮÖØ ŎÜØ Í¾ Ùɭ Åɟ×ɟ 

ÅɟÍɟ ßɮ ©Ø ηÓØ ÒȕØɭ εÖκŬÍ ¾ɨ×Ùɭ ¾ɨ ¾ęÛɭ×Ø ʬÛɟØɟ θÛεÕęÑ ¾ɨ×Ùɟ ÈɟÛØʇ Í¾ ÒßȓɰÃɟ×ɟ ÅɟÍɟ ßɮ] 

 

ŎεÜɰÀ ¤Ûɰ ÞȒĞÖŬÌ: 

 

ÞɭÙ ¾ɭ θÛεÕęÑ Þɰ×ɰŝʇ Öʃ ŎεÜɰÀ ©Ø ĜÙʃιÊɰÀ ¾ɟ ŎÖ yÙÀ-yÙÀ ßɮ] zØ¤ÞÒɠ Öʃ ¾ɨ×Ùɭ ¾ɨ ¾ȓÃÙÑɭ ©Ø ηÓØ εÖŬÌ 
¾ØÑɭ ¾ɥ ŢÌɟÙɡ yÒÑɟ| ÅɟÍɠ ßɮ, ÅÔη¾ yę× ÞɭÙ Þɰ×ɰŝʇ Öʃ ¾ȓÃÙÑɭ Þɭ ÒßÙɭ εÖŬÌ η¾×ɟ ÅɟÍɟ ßɮ] 
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ŎεÜɰÀ ¾ɟ ÖßĕÛ: 

¾ɨ×Ùɟ ¾ɟÔxȑÑ¾ ©Ø y¾ɟÔxȑÑ¾ ÒÏɟÎʝ ¾ɟ ¤¾ θÛÝÖ εÖŬÌ ßɮ] yċÄɭ ¾ɨ×Ùɭ ¾ɨ ÔɟØɡ¾ ¾ȓÃÙÑɭ Þɭ ¾ɨ×Ùɭ ¾ɭ ¾Ìʇ ¾ɭ 
θÛεÜĥÈ ÞÍß àɭŝ Öʃ ÛȗθǦ ßɨÍɠ ßɮ ȒÅÞÞɭ ȑÑȒĥŎ× ÞɟÖŐɠ ¾ɨ ÀɠÙɟ ¾ØÑɭ ©Ø Ë¾Ñɭ ¾ɭ εÙ¤ zÛĤ×¾ ĚÙɟȒĦÈ¾ ÞɟÖŐɠ ¾ɥ 
Öɟŝɟ Öʃ ÛȗθǦ ßɨÀɠ] ÁȏÈ×ɟ ¾ɨ×Ùɭ ¾ɨ ¾ɨÞxØ ʬÛɟØɟ ¾ȓÃÙÑɭ Þɭ ¾ɨÞxØ ¾Ìʇ ¾ɟ ȑÑÖɟxÌ ßɨÍɟ ßɮ Åɨ ¾ɨ¾ ÖɮȏŘĆÞ Öʃ ¾ÖÅɨØɡ 

¾ɭ ¾ʃş ßɨÍɭ ßʅ] {Ñ ȑÑȒĥŎ× ÞÖȗǦ ¾Ìʇ ©Ø Ôɟ¾ɥ ÃɟÅx ¾ɭ ĚÙɟȒĦÈ¾ ©Ø εÞ¾ȓîÑ ģ×ÛßɟØ Öʃ yɰÍØ ¾ɭ ¾ɟØÌ, ĦÎɟÑɠ× 

ÍÑɟÛ θÛ¾εÞÍ ßɨÍɭ ßʅ ©Ø ÏØɟØʃ ȏÏ¿ɟ| ÏɭÍɠ ßʅ Åɨ ¾ɨ¾ ¾ɥ ÀȓÌÛĕÍɟ ÒØ ŢȑÍ¾ȕÙ ŢÕɟÛ ÊɟÙÍɠ ßʅ] ¾ȓÃÙÑɭ Þɭ θÛεÕęÑ 

z¾ɟØ ¾ɭ yɰÜʇ ¾ɭ ÔɠÃ ę×ȕÑÍÖ yɰÍØ ÞȓȑÑȒĤÃÍ ßɨÑɟ Ãɟȏß¤] ¾ɟÔxȑÑ¾ ÒÏɟÎx-×ȓĆÍ ¾Ì y¾ɟÔxȑÑ¾-×ȓĆÍ ×ɟ Øɟ¿-×ȓĆÍ 

¾Ìʇ ¾ɥ ÍȓÙÑɟ Öʃ ÑØÖ ßɨÍɭ ßʅ] Ôîɭ z¾ɟØ ¾ɭ ¾Ìʇ (>5 εÖÖɠ z¾ɟØ) Öʃ Øɟ¿ ×ɟ ȑÑȒĥŎ× ÞɟÖŐɠ yκÐ¾ ßɨÍɠ ßɮ ©Ø ¥Þɭ 

¾Ìʇ ¾ɨ ÔɟØɡ¾ ¾ȓÃÙÑɭ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ ¾ɨ×Ùɟ ÃɟÅx Öʃ ȑÑȒĥŎ× ¾Ìʇ ¾ɭ ÞÖɟÑ ÓɮÙɟÛ ¾ɭ εÙ¤ ŢȑÍηŎ×ɟÜɠÙ 

ÁÈ¾ ¾ɥ ÍȓÙÑɟ Öʃ ¿ȑÑÅ ÒÏɟÎx / ȑÑȒĥŎ× ÞÖȗǦ ÁÈ¾ ¾ɨ ÔɟØɡ¾ z¾ɟØ Öʃ ¾ȓÃÙ ȏÏ×ɟ ÅɟÑɟ Ãɟȏß¤ . 

 

¾ɨ×Ùɟ εÖŬÌ ¾ɭ θÛεÕęÑ yɰÍȑÑxȏßÍ ÁÈ¾ʇ ¾ɨ ¤¾ȼÒ ÔÑɟÑɭ ¾ɭ εÙ¤ ¾ɨ×Ùɭ ¾ɥ ÔɟØɡ¾ θÒØɟ| zÛĤ×¾ ßɮ] ¾ɨ×Ùɭ ¾ɥ 
θÒØɟ| ßÎɩîɟ ŎÜØ ʬÛɟØɟ ¾ɥ ÅɟÍɠ ßɮ] ŎεÜɰÀ ¨ÛÑ Öʃ ¾ɨ×Ùɟ ÃɟÅx ¾ɭ Îɨ¾ ÁÑĕÛ ¾ɨ Õɠ ŢÕɟθÛÍ ¾ØÍɠ ßɮ] Îɨ¾ ÁÑĕÛ 

¨ÛÑ Öʃ ¾ɨ×Ùɟ ÃɟÅx ¾ɥ ÞÁÑÍɟ ×ɟ ĆÙɨé Òɮη¾ɰÀ ßɮ] Îɨ¾ ÁÑĕÛ ȒÅÍÑɟ yκÐ¾ ßɨÀɟ ¾ɨ¾ ¾ɥ Íɟ¾Í }ÍÑɠ ßɡ ÔɭßÍØ 

ßɨÀɠ] ¾ȓÃÙÑɭ ¾ɭ ÔɟÏ 80% Þɭ 82%, -3.2 εÖÖɠ z¾ɟØ ¾ɟ ¾ɨ×Ùɟ Ø¿Ñɟ ÛɟɰÄÑɠ× ßɮ] {Þɭ ŎεÜɰÀ {ɰÊɭĆÞ ¾ɭ ȼÒ Öʃ ÅɟÑɟ 

ÅɟÍɟ ßɮ] ßɟÙɟɯη¾, yκÐ¾ ŎεÜɰÀ ÛɟɰÄÑɠ× Ñßɡɰ ßɮ Ć×ʇη¾ {ÞÞɭ Îɨ¾ ÁÑĕÛ ¾Ö ßɨ ÅɟÍɟ ßɮ ©Ø ÞȕĨÖ Óɟ{ęÞ Ôï ÅɟÍɠ ßʅ 
Åɨ ÀɮÞ ¦Ó-Èɭ¾ εÞĦÈÖ Öʃ ÅɟÖ ¾ɟ ¾ɟØÌ ÔÑÍɠ ßʅ] 

 

 

  

 

κÃŝ: ŎεÜɰÀ {ɰÊɭĆÞ ©Ø ¾ɨ×Ùɟ ÃɟÅx Öʃ +6.3 εÖÖɠ ÞɟÖŐɠ ¾ɭ ÞɟÎ Îɨ¾ ÁÑĕÛ εÕęÑÍɟ 

ÞȒĞÖŬÌ ¾ɟ ÖßĕÛ: 
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C.I. vis a vis B.D. 
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yÙÀ-yÙÀ ¾ɨ×Ùɭ ¾ɭ yÙÀ-yÙÀ ÀȓÌ ßɨÍɭ ßʅ] ¾ȓÄ ¾ɨ×Ùɭ ¾ɨη¾ɰÀ ÀȓÌʇ Öʃ yċÄɭ ßɨ Þ¾Íɭ ßʅ Ùɭη¾Ñ }ċÃ Øɟ¿ ©Ø ¿ØɟÔ 

Øʅ¾ ¾ɭ ßɨ Þ¾Íɭ ßʅ ÅÔη¾ yę× Öʃ ¾Ö Øɟ¿ ©Ø ÛɟɰȑÄÍ Øʅ¾ ßɨ Þ¾Íɭ ßʅ, Ùɭη¾Ñ ¾ɨη¾ɰÀ ÀȓÌ ¿ØɟÔ ßɨ Þ¾Íɭ ßʅ] ÍØÙÍɟ ¾ɨ 
Äɨî¾Ø ×ɭ ÀȓÌ Ţ¾ȗȑÍ Öʃ ×ɨÀɟĕÖ¾ ßʅ] ÅɮÞɟ η¾ ¾ɨ×Ùɭ ¾ɭ ÀȓÌʇ ¾ɭ yɰÍÀxÍ ÍɟεÙ¾ɟ Þɭ ÒÍɟ ÃÙÍɟ ßɮ, ĦÛÏɭÜɠ ¾ɨ×Ùɭ Öʃ Øɟ¿ 
¾ɟ ŢȑÍÜÍ yÒɭàɟ¾ȗÍ yκÐ¾ ßɨÍɟ ßɮ ©Ø ¾ɨη¾ɰÀ ÀȓÌ ¿ØɟÔ ßɨÍɭ ßʅ ©Ø z×ɟȑÍÍ ¾ɨ×Ùɭ Öʃ Øɟ¿ ¾ɟ ŢȑÍÜÍ yÒɭàɟ¾ȗÍ 

¾Ö ßɨÍɟ ßɮ ©Ø ¾ɨη¾ɰÀ ÀȓÌ ÔɭßÍØ ßɨÍɭ ßʅ] {ÞεÙ¤ ¾ɨ×Ùɟ εÖŬÌ ¾ɥ ÛɟɰȑÄÍ ÀȓÌÛĕÍɟ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÏɨÑʇ Ţ¾ɟØ ¾ɭ 
¾ɨ×Ùɭ ¾ɟ εÖŬÌ zÛĤ×¾ ßɮ] yċÄɭ ÖɭÈÙȒÅx¾Ù ¾ɨ¾ ¾ɭ }ĕÒɟÏÑ Öʃ ÞȒĞÖŬÌ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɟ ßɮ] εÖŬÌ 
¾ɨ×Ùɭ ¾ɥ ÛɟɰȑÄÍ ÀȓÌÛĕÍɟ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ, ×ɟÑɠ ÒɠÞɠÞɠ, ¤ÖÞɠÞɠ, z×ɟȑÍÍ ÞɦěÈ ©Ø 
ßɟÊx ¾ɨ yÙÀ-yÙÀ ŢȑÍÜÍ Öʃ εÖÙɟÑɭ ¾ɥ ¤¾ ŢηŎ×ɟ ßɮ] ßɟÙɟɯη¾ εÖŬÌ ÔßȓÍ ÞÈɡ¾ ÍØɡ¾ɭ Þɭ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ Íɟη¾ 

zÛĤ×¾ ¾ɨ¾ ÀȓÌ ÒØ ŢȑÍ¾ȕÙ ŢÕɟÛ Ñ Òîɭ] ÞȒĞÖŬÌ zÖÍɩØ ÒØ Ôɰ¾Øʇ ×ɟ Þɟ{Ùɨ Þɭ ¤¾ ÞɟÖɟę× ÔɭġÈ Öʃ θÛεÕęÑ 

Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ ¾ɭ ȑÑÛxßÑ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾Ø¾ɭ η¾×ɟ ÅɟÍɟ ßɮ] ¾ȓÃÙÑɭ ¾ɭ ÏɩØɟÑ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ɨ×Ùɭ yċÄɢ ÍØß 
εÖκŬÍ ßɨ ÅɟÍɭ ßʅ Åßɟɯ ¾ȓÃÙÑɭ Þɭ ÒßÙɭ εÖŬÌ η¾×ɟ ÅɟÍɟ ßɮ] ¥Þɭ ÖɟÖÙɭ Öʃ Åßɟɰ ¾ȓÃÙÑɭ ¾ɭ ÔɟÏ ÞȒĞÖŬÌ η¾×ɟ ÅɟÍɟ ßɮ, 
}κÃÍ εÖŬÌ ¾| ĦÎɟÑɟɰÍØÌ ȐÔɰÏȓ̈ɰ ÒØ ßɨÍɟ ßɮ, ×ɟÑɠ ¤¾ ¾ęÛɭ×Ø Þɭ ÏȕÞØɭ ¾ęÛɭ×Ø Öʃ ¤¾ Chute ¾ɭ ÖɟĘ×Ö Þɭ ȑÑÛxßÑ 

¾ɭ ÏɩØɟÑ, ¾ɨ×Ùɟ ÈɟÛØʇ ×ɟ ÞθÛxÞ Ôɰ¾Øʇ Í¾ ÒȎØÛßÑ ¾ɭ ÏɩØɟÑ] 

 

¾ɨ×Ùɟ εÖŬÌ ÀȓÌÛĕÍɟ: 

  

  Øɟ¿  yκÐ¾ÍÖ 12% 

  Ûɠ¤Ö  23 - 25% 

  ¤Ö¤ÖzØ 1.15 Þɭ 1.20 

  ÀɰÐ¾  <0.7 % 

  ¤Ó¤Þz| 5 Þɭ 6 

yκÐ¾ÍÖ ÍØÙÍɟ  300 Þɭ 600 

  ÑÖɠ  7 Þɭ 9% 

 

2.4 ¾ɟÔɼÑɟ{ÅɭÜÑ ŢηŎ×ɟ 
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εÖκŬÍ ¾ɨ×Ùɭ ¾ɨ ÐɟÍȓ¾Öx ¾ɨ¾ Öʃ ÒȎØÛȑÍxÍ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ¾ɨ ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÍɟ ßɮ] {Þɭ ßÛɟ ¾ɥ 
yÑȓÒȒĦÎȑÍ Öʃ ¾ɨ×Ùɭ ¾ɨ ÀÖx ¾ØÑɭ ¾ɭ ȼÒ Öʃ ÒȎØÕɟθÝÍ η¾×ɟ À×ɟ ßɮ] ×ß ¾ɨ×Ùɭ ¾ɟ θÛÑɟÜ¾ɟØɡ ιÊĦÈɡÙɭÞÑ Õɠ ßɮ] 

¾ɟÔɼÑɟ{ÅɭÜÑ ŢηŎ×ɟ zÀ ØɨÐɠ ʁÈʇ Þɭ ÔÑɭ ÙɰÔɭ, Þɰ¾ɥÌx, ÄÍ ÛɟÙɭ ¾àʇ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ Öʃ ßɨÍɠ ßɮ ȒÅęßʃ ¨ÛÑ ¾ßɟ ÅɟÍɟ 

ßɮ] ̈ ÛÑ ¾ɥ ¤¾ θÛεÜĥÈ Þɰć×ɟ Þɭ ¤¾ ÔɮÈØɡ ÔÑÍɠ ßɮ] ̈ ÛÑ ×ɟɰȐŝ¾ ȼÒ Þɭ ĦŘĆÃØÙ ©Ø ¤ɰ¾ØɭÅ ʬÛɟØɟ ÞÖκÎxÍ ßʅ] 

 

ÔɮÈØɡ ¾ɨ z¾ɟØ ©Ø ιÊéɟ{Ñ ¾ɭ yÑȓÞɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ÞÔÞɭ zÖ ÛÀɶ¾ØÌ ßʅ: 

 

a. ÙĞÔɠ ÔɮÈØɡ  - 7.0 ÖɠÈØ ~ɰÃɟ|] 

ÄɨÈɡ ÔɮÈØɡ  - 4.5/5.0 ÖɠÈØ ~ɰÃɟ|] 

 

b. ÒȓÑŢɟxȒĚÍ Ţ¾ɟØ ¾ɥ ÔɮÈØɡ- ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÏɩØɟÑ ȑÑ¾ÙÑɭ ÛɟÙɡ ÀɮÞ ¾ɨ }Ò-}ĕÒɟÏ 'Ôɟ| ŢɦÊĆÈ( Þɰ×ɰŝ Öʃ ¤¾ŝ 
©Ø ÞɟÓ η¾×ɟ ÅɟÍɟ ßɮ] {Þ ĦÛċÄ ÀɮÞ ¾ɟ }Ò×ɨÀ ÒȕØɭ Þɰ×ɰŝ Öʃ ʁÐÑ ÀɮÞ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ÀɮÞ ¾ɥ ÞÓɟ| 

¾ɭ ÏɩØɟÑ }Ò-}ĕÒɟÏ ¾ɭ ȼÒ Öʃ θÛεÕęÑ ØÞɟ×Ñ ȑÑ¾ɟÙɭ ÅɟÍɭ ßʅ] 

 

ÑɦÑ-ȎØ¾ÛØɡ Ţ¾ɟØ ¾ɥ ÔɮÈØɡ- ¾ɨ| }ÒɨĕÒɟÏ 'Ôɟ| ŢɦÊĆÈ( Ñßɡɰ ÔÑÍɟ Ć×ʇη¾ }ĕÒęÑ ÀɮÞ ʁÐÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x 

¾ØÍɠ ßɮ] 

 

c. ÈɦÒ ÃɟÅx ÔɮÈØɡ- ~ÒØ Þɭ ÃɟȒÅʋÀ ÛɟÙɡ ÒɟØɰÒȎØ¾ ÔɮÈØɡ] ÃɟȒÅʋÀ ¾ɟØʃ (ÖÜɠÑ Åɨ ̈ ÛÑ ¾ɨ ÃɟÅx ¾ØÑɭ ¾ɭ εÙ¤ ¾ɨ×Ùɟ 

ÈɟÛØ Þɭ ¾ɨ×Ùɟ ÙɭÍɠ ßɮ) ¨ÛÑ ¾ɭ ÜɠÝx ÒØ ÃÙÍɠ ßʅ ©Ø ¨ÛÑ ¾ɭ ÜɠÝx ÒØ ÃɟȒÅʋÀ ȑÄş ¾ɭ ÖɟĘ×Ö Þɭ ¾ɨ×Ùɭ ¾ɨ 
¨ÛÑ Öʃ Äɨî ÏɭÍɠ ßʅ] 

 

ĦÈɮĞÒ ÃɟÅx ÔɮÈØɡ- ¾ɨ×Ùɭ ¾ɨ ØÀîÑɭ Þɭ ¾ɭ¾ ÅɮÞɟ şģ×ÖɟÑ ÔÑÍɟ ßɮ ©Ø ¾ɭ¾ ¾ɨ ÒȓÜØ/ØɮÖ ¾ɥ ÍØÓ Þɭ ¨ÛÑ Öʃ 
Ð¾ɭÙÑɭ Þɭ ÃɟÅx ßɨÍɟ ßɮ] 

 

¾ɨ×Ùɟ ÈɟÛØ Þɭ εÖκŬÍ ¾ɨ×Ùɭ ¾ɨ ~ÒØ Þɭ ¨ÛÑ Í¾ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] Ţĕ×ɭ¾ ¨ÛÑ Ïɨ ßɡȏÈɰÀ ÏɡÛɟØʇ ¾ɭ ÔɠÃ ÞʅÊθÛÃ 

ßɨÍɟ ßɮ, Åßɟɰ Þɭ ÀÖɶ ¨ÛÑ ¾ɭ yɰÏØ ¾ɨ×Ùɟ ÃɟÅx Öʃ ÞɰÃɟȎØÍ ßɨÍɠ ßɮ] ÅÔ ¾ɨ×Ùɭ ¾ɨ ¨ÛÑ ¾ɭ yɰÏØ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ, Íɨ 
×ß ÀÖx ßɨ¾Ø ¤¾ ĚÙɟȒĦÈ¾ şģ×ÖɟÑ ÔÑɟÍɟ ßɮ Åɨ ßɡȏÈɰÀ ÏɡÛɟØʇ ¾ɭ ÒɟÞ ¾ɨ¾ ÔÑɟÑɭ ¾ɭ εÙ¤ ηÓØ Þɭ ÅÖ ÅɟÍɟ ßɮ] ~ĥÖɟ 

¾ɨ×Ùɭ ¾ɥ yÀÙɡ ÒØÍ Í¾ ÒßȓɯÃÍɠ ßɮ ©Ø {Þɠ ÍØß ÅÔ Í¾ Ûɭ ¾ʃş Öʃ Ñßɡɰ εÖÙÍɭ] ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ 

¾ɨ×Ùɟ ÃɟÅx ¾ɨ ÒßÙɭ 250 ιÊŐɠ ÞɭȒġÞ×Þ ¾ɭ ÍɟÒÖɟÑ Í¾ Êɠ-Öɦ{ĦÃØɟ{ÅɭÜÑ (Þȓ¿ɟÑɭ) Þɭ ÀȓÅØÑɟ ÒîÍɟ ßɮ] ηÓØ ×ß 
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ÙÀÕÀ 300°C ÒØ ÑØÖ ßɨÑɭ ÙÀÍɟ ßɮ] ηÓØ ×ß 350°C Þɭ 550°C ¾ɭ ÏɩØɟÑ ĚÙɟȒĦÈ¾ ×ɟ ÞȕÅÑ ¾ɥ ȒĦÎȑÍ Öʃ ÒßȓɰÃ ÅɟÍɟ ßɮ] 

ηÓØ ÓɰÞɠ ßȓ| ÀɮÞʇ ¾ɨ 400°C Þɭ 700°C ÒØ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɟ ¾ɮÙɨØɡ ÖɟÑ (ÞɠÛɠ) ÙÀÕÀ 4300 

η¾Ùɨ ¾ɮÙɨØɡ/ÁÑ ÖɠÈØ ßɮ] yÖɨȑÑ×ɟ Ùɡ¾Ø/ěÙεÜɰÀ Ùɡ¾Ø ʬÛɟØɟ ÀɮÞ ¾ɨ 800ϲC Í¾ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] ¨ÛÑ ¾ɭ yɰÏØ 

¾ɟ şģ×ÖɟÑ 700°C Þɭ yκÐ¾ ηÓØ Þɭ ÅÖ ÅɟÍɟ ßɮ (εÞ¾ȓî ÅɟÍɟ ßɮ)] yɰÍÍɪ ¾ɨ¾ ÙÀÕÀ 1000 ιÊŐɠ ÞɭȒġÞ×Þ ÒØ ¤¾ 
¾ÉɨØ ©Ø ȑÄşÒȕÌx şģ×ÖɟÑ ¾ɭ ȼÒ Öʃ }ĕÒɟȏÏÍ ßɨÍɟ ßɮ] ÒȕÌx ¾ɟÔɼÑɟ{ÅɭÜÑ Öʃ ÙÀÑɭ ÛɟÙɭ ¾ȓÙ ÞÖ× ¾ɨ ¾ɨη¾ɰÀ ÞÖ× ×ɟ 
¾ɨη¾ɰÀ yÛκÐ ¾ßɟ ÅɟÍɟ ßɮ] ηÓØ ÀÖx ¾ɨ¾ ¾ɨ ¨ÛÑ Þɭ ÔɟßØ Ð¾ɭÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] ηÓØ ÀÖx ¾ɨ¾ ¾ɨ ÒɟÑɠ ¾ɭ ĦŢɭ ×ɟ Üȓĥ¾ 

Ñɟ{ŘɨÅÑ ÜɨÐÑ ʬÛɟØɟ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] {Þ ŢηŎ×ɟ ¾ɨ ¾ɨ¾ ¾ɟ ÜÖÑ ¾ßɟ ÅɟÍɟ ßɮ] zÖ ÍɩØ ÒØ ¾ɨ¾ ¾ɨ 90 Þɭ¾ɰÊ ¾ɥ 
yÛκÐ ¾ɭ εÙ¤ ÒɟÑɠ ¾ɭ ĦŢɭ ʬÛɟØɟ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ ©Ø {Þɭ ÜÖÑ ÞÖ× ¾ßɟ ÅɟÍɟ ßɮ] ηÓØ ÉɰÊɟ η¾×ɟ À×ɟ ¾ɨ¾ }κÃÍ 

z¾ɟØ ¾ɭ εÙ¤ ¾ɨ¾ ÞɦȏÈʋÀ ĚÙɟɰÈ ©Ø ηÓØ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] 

 

ŢÖȓ¿ }Ò¾ØÌ: 

 

¾ɨ¾ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ Öʃ Ţ×ȓĆÍ ŢÖȓ¿ }Ò¾ØÌ/ÖÜɠÑʃ ßʅ: 

Q ÃɟȒÅʋÀ ¾ɟØ: ×ß ¾ɨ×Ùɟ ÈɟÛØ Þɭ εÖκŬÍ ¾ɨ×Ùɟ ¤¾ŝ ¾ØÍɠ ßɮ ©Ø ¿ɟÙɡ ̈ ÛÑ Öʃ ÃɟÅx ¾ØÍɠ ßɮ] 

Q ÒȓÜØ ¾ɟØ ×ɟ ØɮÖ ¾ɟØ: {Þ¾ɟ ¾ɟ×x ÃɟȒÅʋÀ ¾ɭ ÏɩØɟÑ ¨ÛÑ ¾ɭ yɰÏØ ÃɟÅx η¾¤ À¤ ¾ɨ×Ùɭ ¾ɨ ÞÖÍÙ ¾ØÑɟ 

©Ø ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÔɟÏ ̈ ÛÑ ¾ɭ yɰÏØ Þɭ ¾ɨ¾ şģ×ÖɟÑ ¾ɨ ÔɟßØ ȑÑ¾ɟÙÑɟ ßɮ] 

Q ¾ɨ¾ Àɟ{Ê ¾ɟØ: ×ß ÜÖÑ ¾ɟØ ¾ɨ ÐĆ¾ɟ ÏɭÑɭ ¾ɭ ÏɩØɟÑ ¾ɨ¾ şģ×ÖɟÑ ¾ɟ ÖɟÀxÏÜxÑ ¾ØÍɠ ßɮ] 

Q ÜÖÑ ¾ɟØ: ×ß ÀÖx ¾ɨ¾ ¾ɨ ÜÖÑ ÈɟÛØ Í¾ Ùɭ ÅɟÍɠ ßɮ ©Ø ÉɰÊɟ ßɨÑɭ ¾ɭ ÔɟÏ ¾ɨ¾ ¾ɨ Wharf Öʃ ÊɰÒ ¾Ø ÏɭÍɠ 

ßɮ] 

{Ñ ÖÜɠÑʇ Öʃ ÔßȓÍ ÞɟØɭ Öɮ¾ɭȑÑ¾Ù ©Ø {ÙɭȒĆŘ¾Ù {ɰÅɠȑÑ×ȎØɰÀ }Ò¾ØÌ ßɨÍɭ ßʅ] }Ñ¾ɭ ÒɟÞ Òɠ¤ÙÞɠ (ŢɨŐɟÖɭÔÙ 

ÙɦȒÅ¾Ù ¾ɰŘɨÙØ) εÞĦÈÖ ʬÛɟØɟ ȑÑ×ɰȐŝÍ ÛɠÛɠ¤ÓÊɠ (ÛɭȎØ¤ÔÙ ÛɨġÈɭÅ ©Ø ÛɭȎØ¤ÔÙ ţɥĆÛʃÞɠ Śɟ{Û) Śɟ{Û ʬÛɟØɟ 

ÞɰÃɟεÙÍ ßɟ{ŚɨεÙ¾ ¦ÒØɭȏÈɰÀ εÞĦÈÖ ßʅ] Ûɭ ØÊɟØ zÐɟȎØÍ ÞɰÃɟØ ŢÌɟÙɡ Þɭ Åȓîɭ ßȓ¤ ßʅ ȒÅÞÖʃ yĕ×ɟÐȓȑÑ¾ Í¾Ñɠ¾ 

ÜɟεÖÙ ßɮ] 

 

¾ɨ¾ ¾ɟ ÜÖÑ: 

 

ÀÖx ¾ɨ¾ ¾ɨ ÔȓÆɟÑɭ ¾ɥ Ïɨ θÛκÐ×ɟɯ ßʅ: 
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1. ÀɠÙɟ ÜÖÑ: ×ß ÒɟØɰÒȎØ¾ ÜÖÑ ŢÌɟÙɡ ßɮ, Åßɟɰ ÙɟÙ ÀÖx ¾ɨ¾ ¾ɨ ÒɟÑɠ (ÓɭÑɨεÙ¾ ÒɟÑɠ / 

Ôɠ¨Êɠ ÒɟÑɠ) ¾ɭ ÞɟÎ ȑÄî¾ ¾Ø ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] {Þ Ţ¾ɟØ }ĕÒɟȏÏÍ ¾ɨ¾ Öʃ ÙÀÕÀ 5% 

ÑÖɠ ßɨÍɠ ßɮ] 

2. Üȓĥ¾ ÜÖÑ:{Þ ŢÌɟÙɡ Öʃ, ÙɟÙ-ÀÖx ¾ɨ¾ ¾ɨ ¤¾ ÔɰÏ ¾à Öʃ Äɨî ȏÏ×ɟ ÅɟÍɟ ßɮ, Åßɟɰ 
Ñɟ{ŘɨÅÑ ¾ɨ ÜȓǦ ¾Ø¾ɭ {Þɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] ÕɟÒ ÒɮÏɟ ¾ØÑɭ ¾ɭ εÙ¤ ÀÖx ¾ɨ¾ ¾ɥ 
ÞɰÛɭÏÑÜɠÙ ÀÖɶ ¾ɨ ÒȓÑɪ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ] {Þ Ţ¾ɟØ }ĕÒɟȏÏÍ ¾ɨ¾ Öʃ ÙÀÕÀ 0.2% ÑÖɠ 
ßɨÍɠ ßɮ ©Ø ×ß yċÄɢ ÀȓÌÛĕÍɟ ÛɟÙɟ ßɨÍɟ ßɮ] 

¾ɨ¾ ÄɯÈɟ| Þɰ×ɰŝ: 

ÀɠÙɡ ÜÖÑ ¾ɭ ÔɟÏ ¾ɨ¾ ¾ɨ ÜÖÑ ¾ɟØ Þɭ ¤¾ ÙɰÔɭ Æȓ¾ɟÛ ÛɟÙɭ ÔɭÊ ÒØ Äɨî ȏÏ×ɟ ÅɟÍɟ ßɮ ȒÅÞɭ Wharf ¾ßɟ ÅɟÍɟ ßɮ] ÜÖÑ 
¾ɟØ ÞɰÃɟÙ¾ ¾ɨ ÜÖÑ ¾ɨ¾ ¾ɨ Wharf ÒØ ¤¾ ÄɨØ Þɭ ÏȕÞØɭ ÄɨØ Í¾ ÞÖɟÑ ȼÒ Þɭ ÊɰÒ ¾ØÑɟ Ãɟȏß¤] ÔȓÆÑɭ ÛɟÙɭ ¾ɨ¾ ¾ɨ 
ÙÀÕÀ 20 εÖÑÈ (ŢȑÍÐɟØÌ ÞÖ×) Í¾ Wharf Öʃ ØßÑɭ ȏÏ×ɟ ÅɟÑɟ Ãɟȏß¤ Íɟη¾ ¾ɨ¾ ¾ɭ yɰÏØ ÔÃɠ ßȓ| ÀÖɶ ÔɟßØ z Åɟ¤ 
©Ø ÞÍß ¾ɥ ÑÖɠ ÛɟȒĥÒÍ ßɨ Åɟ¤] {Þ yÛÐɟØÌ ÞÖ× ¾ɨ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤, Wharf ¾ɨ ¤¾ ÍØÓ Þɭ ¿ɟÙɡ ¾ØÑɟ ßɮ 
©Ø ÐɠØɭ-ÐɠØɭ ÏȕÞØɡ ÍØÓ zÀɭ ÔïÑɟ ßɮ] ×ȏÏ ÜÖÑ ¾ɭ ÔɟÏ ¾ɨ| ÀÖx ¾ɨ¾ ÔÃ ÅɟÍɟ ßɮ, Íɨ }ęßʃ Öɮę×ȓyÙ ÅÙ ĦŢɭ ʬÛɟØɟ ÉɰÊɟ 

η¾×ɟ ÅɟÍɟ ßɮ ©Ø {Þɭ ĦÒɦÈ ÜÖÑ ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÍɟ ßɮ] ßɟÙɟɯη¾ ×ß ĦÒɦÈ ÜÖÑ yÛɟɰÄÑɠ× ßɮ Ć×ʇη¾ {ÞÞɭ ¾ɨ¾ Öʃ 
ÑÖɠ ¾ɥ Öɟŝɟ Ôï ÅɟÍɠ ßɮ] ηÓØ ÉɰÊɭ ¾ɨ¾ ¾ɨ 80 εÖÖɠ ĦŎɥÑ ÒØ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] z¾ɟØ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ +80 εÖÖɠ 

¾ɨ¾ yɰÜʇ ¾ɨ ¾ɨ¾ ¾ÈØ/ŎɭÜØ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] +25 εÖÖɠ Þɭ -80 εÖÖɠ z¾ɟØ ¾ɭ ßɟÊx ¾ɨ¾ ¾ɨ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÕɭÅÑɭ ¾ɭ 
εÙ¤ yÙÀ η¾×ɟ ÅɟÍɟ ßɮ] +15 εÖÖɠ Þɭ -25 εÖÖɠ ¾ɟ ¾ɨ¾ yɰÜ, ȒÅÞɭ ÑÈ ¾ɨ¾ ¾ßɟ ÅɟÍɟ ßɮ, ¾ɨ Õɠ yÙÀ η¾×ɟ ÅɟÍɟ ßɮ 
©Ø εÞɰÈȎØɰÀ ĚÙɟɰÈ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] -15 εÖÖɠ yɰÜ, ȒÅęßʃ Óɟ{Ñ Ťɠé ×ɟ Ťɠé ¾ɨ¾ ¾ßɟ ÅɟÍɟ ßɮ, εÞɰÈȎØɰÀ Þɰ×ɰŝʇ ¾ɨ Õɠ 
ÕɭÅɭ ÅɟÍɭ ßʅ] 

Üȓĥ¾ ÜÖÑ ¾ɭ ÖɟÖÙɭ Öʃ, ¾ɨ¾ ¾ɨ ÃɮĞÔØ Þɭ ιÊĦÒɭÃ ¾Ø Ïɡ ÅɟÍɠ ßɮ ©Ø z¾ɟØ ÏɭÑɭ ©Ø ĦŎɥȑÑɰÀ ¾ɥ ÞÖɟÑ ŢηŎ×ɟ Þɭ 
ÀȓÅØÍɠ ßɮ] 

2.5 ¾ɨ¾ ¾ɭ ÀȓÌ 

Øɟ¿: 

¾ɨ¾ Öʃ Øɟ¿ ȑÑȒĥŎ× ßɨÍɠ ßɮ ©Ø ĜÙɟĦÈ ÓÑɴÞ Öʃ }ĕÒɟȏÏÍ ĦÙɮÀ ¾ɟ ȏßĦÞɟ ÔÑ ÅɟÍɠ ßɮ] {ÞεÙ¤, ¾ɨ¾ Öʃ Øɟ¿ Ñ ¾ɭÛÙ 

ÀÖɶ ÏȕØ ¾ØÍɠ ßɮ ÔȒġ¾ Õίɠ ¾ɥ }Ò×ɨÀɠ Öɟŝɟ ¾ɨ Õɠ ¾Ö ¾Ø ÏɭÍɠ ßɮ] {ÞεÙ¤ ¾ɨ¾ Öʃ Øɟ¿ ¾ɥ Öɟŝɟ ¾Ö ßɨÑɟ ÛɟɰÄÑɠ× ßɮ] 

ÛɟɰȑÄÍ Øɟ¿ ÞɟÖŐɠ 15% Þɭ ¾Ö ßɮ] 

 

yȒĦÎØ ÒÏɟÎx (Ûɠ¤Ö):  
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¾ɨ¾ Öʃ Ûɠ¤Ö ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÒȕØɟ ßɨÑɭ ¾ɟ ÞȕÃ¾ ßɮ ©Ø {ÞεÙ¤ }ĕÒɟȏÏÍ ¾ɨ¾ ¾ɥ ÀȓÌÛĕÍɟ ¾ɟ Þɰ¾ɭÍ¾ ßɮ] ×ß ȒÅÍÑɟ 

ÞɰÕÛ ßɨ }ÍÑɟ ¾Ö ßɨÑɟ Ãɟȏß¤, ×ɟÑɠ <1% 

 

Þ¾Ù ÑÖɠ (Åɠ¤Ö): 

 

Õήɠ Öʃ {Þ¾ɥ ¾ɨ| ÕȕεÖ¾ɟ Ñßɡɰ ßɮ] ×ß ¾ɭÛÙ ÛɟĥÒɠ¾ØÌ ¾ɭ εÙ¤ ~ĥÖɟ ÙɭÍɟ ßɮ] {ÞεÙ¤ ¾Ö Þɭ ¾Ö ÑÖɠ ¾ɥ Öɟŝɟ ÛɟɰÄÑɠ× 

ßɮ] ßɟÙɟɯη¾ ÒɟÑɠ ÔȓÆɟÑɭ ¾ɭ ÏɩØɟÑ ¾ȓÄ Öɟŝɟ Öʃ ÑÖɠ yÒȎØßɟ×x ßɮ] 4.5% ¾ɭ zÞÒɟÞ ¾ɟ ĦÍØ ÛɟɰÄÑɠ× ßɮ] 

 

Öɟ{¾Ö {ɰÊɭĆÞ: 

 

Öɟ{¾Ö {ɰÊɭĆÞ ¾ɨ¾ ¾ɥ ÉɰÊɠ Íɟ¾Í ¾ɨ ÏÜɟxÍɟ ßɮ] M10 ÖɟÑ ÁÝxÌ ¾ɭ θÛȻǦ ¾ɨ¾ ¾ɥ Íɟ¾Í ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ] M10 ÖɟÑ 
ȒÅÍÑɟ ¾Ö ßɨÀɟ ÁÝxÌ ÜȒĆÍ }ÍÑɠ ßɡ ÔɭßÍØ ßɨÀɠ] ÙÀÕÀ 8.0 ¾ɟ ¤Ö10 ÖɟÑ, yċÄɢ ¾ɨ¾ ÜȒĆÍ ¾ɟ Þɰ¾ɭÍ ÏɭÍɟ ßɮ] 

M40 ÖɟÑ ÕɟØ ÞßÑɭ ¾ɥ Íɟ¾Í ×ɟ ŢÕɟÛ ÕɟØ ¾ɭ θÛȻǦ Íɟ¾Í ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ] ¾Ö M40 ÖɟÑ ÛɟÙɟ ¾ɨ¾ Õήɠ ¾ɭ yɰÏØ 

}¿î Åɟ¤Àɟ ȒÅÞÞɭ ÔÊɴÑ ¾ɥ ÒɟØÀĞ×Íɟ ¾Ö ßɨ Åɟ¤Àɠ ©Ø Õήɠ Öʃ ÔÑÑɭ ÛɟÙɡ ÀɮÞʇ ¾ɭ ~ÒØ ¾ɥ ¨Ø ÔïÑɭ ¾ɟ ŢȑÍØɨÐ ßɨ 
Åɟ¤Àɟ] ¤¾ yċÄɭ ¾ɨ¾ ¾ɟ M40 ÖɟÑ 80 Þɭ yκÐ¾ ßɨÑɟ Ãɟȏß¤] 

 

¾ɨ¾ ŢȑÍηŎ×ɟÜɠÙÍɟ ÞȕÃ¾ɟɰ¾ (ÞɠzØz|):  

 

1100ᴈ ÍɟÒÖɟÑ ÒØ ¾ɨ¾ ÒØ ¾ɟÔxÑ Êɟ{¦ĆÞɟ{Ê ¾ɥ ηŎ×ɟ ¾ɭ ÒȎØÌɟÖĦÛȼÒ, ¾ɨ¾ ŢȑÍηŎ×ɟÜɠÙÍɟ ¾ɨ¾ ¾ɭ ŢȑÍÜÍ 

ÛÅÑ Öʃ ¾Öɠ ¾ɨ ȑÑÐɟxȎØÍ ¾ØÍɠ ßɮ] ×ß Õίɠ ¾ɭ yɰÏØ ŢȑÍηŎ×ɟÜɠÙ ÛɟÍɟÛØÌ ¾ɨ ÞßÑ ¾Ø¾ɭ ÔØ¾ØɟØ ØßÑɭ ¾ɥ ¾ɨ¾ ¾ɥ 
àÖÍɟ ßɮ] {ÞεÙ¤ ÞɠzØz| Öȕġ× ȒÅÍÑɟ ¾Ö ßɨÀɟ, ¾ɨ¾ }ÍÑɟ ßɡ ÔɭßÍØ ßɨÀɟ] ÛɟɰÄÑɠ× ÖɟÑ 21-24 ¾ɥ ÞɠÖɟ Öʃ ßɨÑɟ 

Ãɟȏß¤] 

 

ŢȑÍηŎ×ɟ ¾ɭ ÔɟÏ ¾ɨ¾ ¾ɥ ÖÅÔȕÍɠ (Þɠ¤ÞzØ): 
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×ß Õίɠ ¾ɭ yɰÏØ ŢȑÍηŎ×ɟÜɠÙ ÛɟÍɟÛØÌ Þɭ ÀȓÅØÑɭ ¾ɭ ÔɟÏ ¾ɨ¾ ¾ɥ ÖÅÔȕÍɠ ¾ɨ ÏÜɟxÍɟ ßɮ] ¤¾ yċÄɭ ¾ɨ¾ ¾ɭ εÙ¤ 
Þɠ¤ÞzØ 64-66 ¾ɥ ÞɠÖɟ Öʃ ßɨÑɟ Ãɟȏß¤] {Þɭ ¾ɨ¾ ¾ɥ ÀÖx ÜȒĆÍ ¾ɭ ȼÒ Öʃ Õɠ ÅɟÑɟ ÅɟÍɟ ßɮ] 

ÞɠzØz| ©Ø Þɠ¤ÞzØ ¾ɨ ¾ɨ¾ ¾ɥ ÀÖx ÜȒĆÍ ¾ɭ ȼÒ Öʃ Õɠ ÅɟÑɟ ÅɟÍɟ ßɮ] 

¾ɨ¾ ¾ɟ z¾ɟØ:  

Õίɠ Öʃ ÔÊɴÑ ¾ɥ ÒɟØÀĞ×Íɟ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ ¾ɨ¾ ¾ɟ z¾ɟØ ÞÔÞɭ ÖßĕÛÒȕÌx ßɮ] ĜÙɟĦÈ ÓÑɴÞ ¾ɭ εÙ¤ zÛĤ×¾ 
z¾ɟØ 25 εÖÖɠ Þɭ yκÐ¾ ©Ø 80 εÖÖɠ Þɭ ¾Ö ßɮ] ×ȏÏ ÄɨÈɟ z¾ɟØ yκÐ¾ ßɮ Íɨ ÒɟØÀĞ×Íɟ ¾Ö ßɨ ÅɟÍɠ ßɮ Ć×ʇη¾ ÄɨÈɭ 

¾ɨ¾ ¾ɭ Èȓ¾îɭ ȎØĆÍ ĦÎɟÑ ¾ɨ ÕØ ÏɭÍɭ ßʅ ©Ø ÔɟßØ ÅɟÑɭ ÛɟÙɡ ÀɮÞʇ ¾ɭ ŢÛɟß ¾ɭ ŢȑÍØɨÐ ¾ɨ Ôïɟ ÏɭÍɭ ßʅ] ×ȏÏ Ôîɟ z¾ɟØ 
yκÐ¾ ßɮ Íɨ ŢȑÍηŎ×ɟ¨ɰ ¾ɭ εÙ¤ ¾ɨ¾ ¾ɟ ÞÍß àɭŝ ¾Ö ßɨ ÅɟÍɟ ßɮ] {ÞεÙ¤ ¾ɨ¾ ¾ɟ z¾ɟØ +25 εÖÖɠ ©Ø -80 εÖÖɠ ¾ɭ 
ÔɠÃ ÔÑɟ¤ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤ 

ĜÙɟĦÈ ÓÑɴÞ Öʃ ¾ɨ¾ ¾ɥ ÕȕεÖ¾ɟ: 

ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙÑ Öʃ ¾ɨ¾ ¤¾ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɟ ßɮ] Õίɠ ¾ɭ ȒĦÎØ ÞɰÃɟÙÑ ¾ɭ εÙ¤, ¾ɨ¾ ¾ɥ ÙÀɟÍɟØ 

ÀȓÌÛĕÍɟ ÞÔÞɭ ÖßĕÛÒȕÌx ßɮ] ¾ɨ¾ ¾ɥ ÀȓÌÛĕÍɟ Öʃ εÕęÑÍɟ ĜÙɟĦÈ ÓÑɴÞ ØÞɟ×Ñ θÛáɟÑ ÒØ ŢȑÍ¾ȕÙ ŢÕɟÛ ÊɟÙÍɠ ßɮ] 

ĜÙɟĦÈ ÓÑɴÞ Öʃ ¾ɨ¾ ¾ɥ ÕȕεÖ¾ɟ¤ɯ ßʅ: 

 ×ß ʁÐÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] 

 ×ß ¤¾ ȎØʪ×ȕεÞɰÀ ¤ÅʃÈ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] 

 ×ß Õίɠ ¾ɭ yɰÏØ ÔÊɴÑ ¾ɨ ÞɰÕɟÙÍɟ ßɮ] 

 ×ß Õήɠ Öʃ ÒɟØÀĞ×Íɟ ŢÏɟÑ ¾ØÍɟ ßɮ] 

 

2.6  ¾ɨ×Ùɟ ØÞɟ×Ñ 

  

¾ɨ¾ ¾ɟ }ĕÒɟÏÑ ¾ØÑɭ ¾ɭ εÙ¤ ßÛɟ ¾ɥ yÑȓÒȒĦÎȑÍ Öʃ ¾ɨ×Ùɭ ¾ɨ ÀÖx ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ¾ɨ ¾ɨ×Ùɟ ¾ɟÔɼÑɟ{ÅɭÜÑ ×ɟ 
θÛÑɟÜ¾ɟØɡ ιÊĦÈɡÙɭÞÑ ¾ßɟ ÅɟÍɟ ßɮ] ¾ɨ×Ùɟ ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɟ }ǥɭĤ× ¾ɨ¾ ¾ɟ }ĕÒɟÏÑ ¾ØÑɟ ßɮ ÅÔη¾ Þß-}ĕÒɟÏ ¾ɨ¾ 
¨ÛÑ ÀɮÞ ßɮ] ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ ÈɟØ, ÔʃÅɨÙ, Ñɭ÷ÎÙɡÑ, yÖɨȑÑ×ɟ, ηÓÑɨÙ, ¤ęŞɭÞɠÑ zȏÏ ÅɮÞɭ θÛεÕęÑ }Ò-}ĕÒɟÏ 

}ĕÒęÑ ßɨÍɭ ßʅ] zÖÍɩØ ÒØ }ċÃ ÍɟÒÖɟÑ ÛɟÙɭ ¾ɨ×Ùɭ ¾ɟ ¾ɟÔɼÑɟ{ÅɭÜÑ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝʇ ¾ɥ ¾ɨ¾ ¨ÛÑ ÔɮÈØɡ Öʃ 
1000-1200 ιÊŐɠ ÞʃÈɡŐɭÊ ÍɟÒÖɟÑ ÒØ η¾×ɟ ÅɟÍɟ ßɮ]  
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}Ò-}ĕÒɟÏ Þɰ×ɰŝ Öʃ ¾ɨ×Ùɟ ¾ɟÔɼÑɟ{ÅɭÜÑ ¾ɭ ÏɩØɟÑ ȑÑ¾ÙÑɭ ÛɟÙɡ ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ ÈɟØ, yÖɨȑÑ×ɟ ©Ø ¾ċÃɭ ÔʃÅɨÙ 

ÅɮÞɭ ŢÖȓ¿ }Ò-}ĕÒɟÏ ŢɟĚÍ η¾¤ ÅɟÍɭ ßʅ] ÀɮÞɠ× }ĕÒɟÏʇ ¾ɟ }ĕÒɟÏÑ, }Ñ¾ɥ ÞɰØÃÑɟ ©Ø ÀȓÌ ¾ɨη¾ɰÀ ¾ɭ εÙ¤ }Ò×ɨÀ η¾¤ 
ÅɟÑɭ ÛɟÙɭ ¾ɨ×Ùɟ εÖŬÌ, ßɡȏÈɰÀ ģ×ÛĦÎɟ ©Ø ÔɮÈØɡ ¾ɥ ÒȎØÃɟÙÑ ȒĦÎȑÍ ÒØ ȑÑÕxØ ¾ØÍɭ ßʅ] 

θÛεÕęÑ ØɟÞɟ×ȑÑ¾ ×ɩκÀ¾ʇ ¾ɥ Ôîɠ Öɟŝɟ ¾ɭ εÖŬÌ ¾ɭ ȼÒ Öʃ ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ ÈɟØ yÙÀ ßɨ 
À×ɟ] ÈɟØ Þɭ, ÈɟØ ιÊĦÈɡÙɭÞÑ Þɰ×ɰŝ Öʃ ¾| }ĕÒɟÏ yÙÀ η¾¤ ÅɟÍɭ ßʅ ȒÅÑ¾ɥ ÔɟÅɟØ Öʃ ÖɟɰÀ ßɨÍɠ ßɮ] 
ÈɟØ }ĕÒɟÏʇ Öʃ, Ñɭ÷ÎÙɡÑ ÞÔÞɭ ÖßɰÀɠ ÛĦÍȓ ßɮ ©Ø {Þ¾ɥ }ÒÅ ιÊȒĦÈġÊ ÈɟØ ¾ɟ 50-55% ßɮ] yę× 
ÈɟØ }ĕÒɟÏ ßʅ ØɨÊ ÈɟØ, ¤ęŞɭÞɠÑ, θÒÃ Ŏɭ¨ÞɨÈ εÖŬÌ, ÖĘ×Ö ¾ÉɨØ θÒÃ ©Ø yȑÍȎØĆÍ ¾ÉɨØ θÒÃ 
zȏÏ] 

¾ɨ¾ ¨ÛÑ ÀɮÞ Öʃ yÖɨȑÑ×ɟ ¾ɨ yÖɨȑÑ×Ö ÞġÓɭÈ ¾ɭ ȼÒ Öʃ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞ¾ɟ }Ò×ɨÀ 
¾ȗθÝ àɭŝ Öʃ }ÛxØ¾ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ¾ċÃɭ ÔʃÅɨÙ ¾ɟ }ĕÒɟÏÑ ¾ɨ×Ùɟ εÖŬÌ Öʃ VM ¾ɰÈɭęÈ 
©Ø ¾ɨη¾ɰÀ ¾ɭ ÍɟÒÖɟÑ ÒØ ȑÑÕxØ ¾ØÍɟ ßɮ] Ùɟ{È ŎȕÊ ÔʃÅɨÙ ¾ɨ ÔʃÅɨÙ ØɭȒĆÈηÓ¾ɭÜÑ ĚÙɟɰÈ Öʃ 
ÞȓÐɟØɟ ÅɟÍɟ ßɮ ©Ø ÔʃÅɨÙ }ĕÒɟÏ ŢɟĚÍ ßɨÍɭ ßʅ Åɨ ÔʃÅɠÑ, Èɨġ×ȕȑÑ, éɟ{ÙɡÑ, ÞɦġÛʃÈ ¦×Ù zȏÏ ßɨÍɭ 
ßʅ] ÔʃÅɨÙ }ĕÒɟÏʇ ¾ɥ }ÒÅ ÞɰÞɟκÐÍ ¾ċÃɭ ÔʃÅɨÙ ¾ɭ 86-88% Þɭ εÕęÑ ßɨÍɠ ßɮ] {Þ ŢηŎ×ɟ Öʃ ŢɟĚÍ 
}Ò-}ĕÒɟÏ ÔßȓÍ ÖßĕÛÒȕÌx ©Ø }Ò×ɨÀɠ ßɨÍɭ ßʅ] ÈɟØ ¾ɟ }Ò×ɨÀ Þî¾ ÔÑɟÑɭ ©Ø Õȏή×ʇ Öʃ ʁÐÑ ¾ɭ 
ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] θÒÃ ¾ɟ }Ò×ɨÀ Þî¾ ÔÑɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ÔʃÅɠÑ, Èɨġ×ȕȑÑ, ηÓÑɨÙ, 

Ñɭ÷ÎÙɡÑ ©Ø éɟ{ÙɡÑ zȏÏ ÅɮÞɭ ÔʃÅɨÙ }ĕÒɟÏ Êɟ|, ÒʃÈ, ÓɟÖɟxĦ×ȓȏÈ¾Ù, ¾ɥÈÑɟÜ¾, ιÊÈÅʍÈ, 

ĚÙɟȒĦÈÞɟ{éØ ©Ø ÃÖîɭ ¾ɭ }ĕÒɟÏ ÔÑɟÑɭ ÛɟÙɭ ØɟÞɟ×ȑÑ¾ }ʬ×ɨÀʇ ¾ɭ εÙ¤ ÖßĕÛÒȕÌx {ÑÒȓÈ ßʅ] 
  

¾ɨ¾ ¨ÛÑ Þɭ ȑÑ¾ÙÑɭ ÛɟÙɡ ¾ɨ¾ ¨ÛÑ ÀɮÞ Öʃ ÔßȓÍ ÞɟØɡ yÜȓθǦ×ɟɯ ßɨÍɠ ßʅ, ȒÅęßʃ ¾ɨ¾ ¨ÛÑ ßɡȏÈɰÀ ¾ɭ ÞɟÎ-ÞɟÎ ĦÈɡÙ 

ĚÙɟɰÈ Öʃ yę× ÅÀßʇ ÒØ ʁÐÑ ÀɮÞ ¾ɭ ȼÒ Öʃ }Ò×ɨÀ ¾ØÑɭ Þɭ ÒßÙɭ Éɢ¾ Þɭ ÞɟÓ ¾ØÑɭ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ¾ɨ¾ ¨ÛÑ 
ÀɮÞ Öʃ yÜȓθǦ×ɟɯ Öȓć× ȼÒ Þɭ ÈɟØ ÓɦÀ, yÖɨȑÑ×ɟ, Ñɭ÷ÎÙɡÑ, ßɟ{ŚɨÅÑ ÞġÓɟ{Ê, ÔʃÅɨÙ, yÛεÜĥÈ ßɟ{Śɨ¾ɟÔxÑ ©Ø HCN 

¾ɭ yɰÜ ßʅ] ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɥ ÞÓɟ| {Þɭ ¾ȕÙØ ©Ø ¾ɰÊɭÑÞØ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ ÖɟĘ×Ö Þɭ ÒɟȎØÍ ¾Ø¾ɭ ¾ɥ ÅɟÍɠ ßɮ ©Ø 
ηÓØ {Ñ yÜȓθǦ×ʇ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ yÖɨȑÑ×ɟ ¾ɦÙÖ, ÞɮÃȓØɭÈØ, ÛɦÜØ, ÈɟØ ŢɠεÞθÒÈɭÈØ, Ñɭ÷ÎÙɡÑ ÛɦÜØ, ÔʃÅɨÙ ĦŎÔØ 
zȏÏ Öʃ ÀɮÞ ¾ɟ }ÒÃɟØ η¾×ɟ ÅɟÍɟ ßɮ] ÞÓɟ| yεÕ×ɟÑ ¾ɭ ÔɟÏ, yɰȑÍÖ ¾ɨ¾ ¨ÛÑ ÀɮÞ Öʃ yÕɠ Õɠ yÜȓθǦ×ʇ ¾ɭ ȑÑÜɟÑ 

ßɨÍɭ ßʅ] ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɥ ÀȓÌÛĕÍɟ θÛεÕęÑ yÜȓθǦ×ʇ ¾ɥ ÞɟÖŐɠ ©Ø }Þ¾ɭ ÍɟÒ Öȕġ× ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] yċÄɢ 

ÀȓÌÛĕÍɟ ÛɟÙɭ ¾ɨ¾ ¨ÛÑ ÀɮÞ Öʃ yÜȓθǦ×ʇ ¾ɟ θÛεÜĥÈ θÛĤÙɭÝÌ {Þ Ţ¾ɟØ ßɮ: - ÈɟØ ÓɦÀ: 30 εÖÙɡŐɟÖ/Nm³ ± 10 

εÖÙɡŐɟÖ, yÖɨȑÑ×ɟ- 30 εÖÙɡŐɟÖ/Nm³ ± 10 εÖÙɡŐɟÖ, Ñɭ÷ÎÙɡÑ- 250 εÖÙɡŐɟÖ/Nm³ ± 50 εÖÙɡŐɟÖ, ßɟ{ŚɨÅÑ 

ÞġÓɟ{Ê- 200 εÖÙɡŐɟÖ/Nm³ ± 50 εÖÙɡŐɟÖ, HCN- yɰÜ, CnHm- 1.5 Þɭ 2.5%] 

 

2.7 ¾ɨ¾ ̈ ÛÑ ¾ɭ }ĕÒɟÏ Þɰ×ɰŝʇ ʬÛɟØɟ 
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¾ɟÔɼÑɟ{ÅɭÜÑ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ¾ɨ¾ ¨ÛÑ ÔɮÈȎØ×ʇ Öʃ }ĕÒęÑ ÀɮÞ ¾ɨ Ôɟ× ŢɨÊĆÈ ĚÙɟɰÈ Öʃ ÞɰÕɟÙɟ ©Ø ÞɟÓ η¾×ɟ ÅɟÍɟ 

ßɮ] ÀɮÞ ¾ɨ ÞɟÓ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ¾ȓÄ }Ò-}ĕÒɟÏʇ ¾ɨ yÙÀ ¾Ø εÙ×ɟ ÅɟÍɟ ßɮ ©Ø ÞɟÓ ÀɮÞ ¾ɨ Þɰ×ɰŝ Öʃ ʁÐÑ ¾ɭ 
ȼÒ Öʃ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÀɮÞ ¾ɥ ÞÓɟ| Öʃ ȑÑĞÑεÙζ¿Í ŢηŎ×ɟ¤ɯ ÜɟεÖÙ ßʅ] 

  

ÈɟØ ©Ø Ùɡ¾Ø ŢÞɰĦ¾ØÌ Þɰ×ɰŝ 

 

ÈɟØ ©Ø Ùɡ¾Ø ŢÞɰĦ¾ØÌ Þɰ×ɰŝ ěÙεÜɰÀ Ùɡ¾Ø ¾ɥ ŢηŎ×ɟ ¾ØÍɟ ßɮ Åɨ }Ò-}ĕÒɟÏ Þɰ×ɰŝ ©Ø ¾ɨ¾ ¨ÛÑ ÔɮÈØɡ ¾ɭ ÔɠÃ 
ŢÞɟȎØÍ ßɨÍɟ ßɮ] ×ß ¾ɨ¾ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ Þɭ }ĕÒęÑ ßɨÑɭ ÛɟÙɭ yÒεÜĥÈ ÅÙ ¾ɨ Õɠ ÞɰÞɟκÐÍ ¾ØÍɟ ßɮ ©Ø Åɨ ¾ɨ×Ùɭ ¾ɥ 
ÑÖɠ ©Ø ¾ɨ×Ùɭ Öʃ ØɟÞɟ×ȑÑ¾ ȼÒ Þɭ ÔɰÐɭ ÒɟÑɠ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ßɨÍɟ ßɮ] {Ñ ĚÙɟɰʨÞ ¾ɭ Öȓć× ¾ɟ×x {Þ Ţ¾ɟØ ßʅ: 

¶ ¤¾ }Ò×ȓĆÍ ěÙɟεÜɰÀ Ùɡ¾Ø ÐɟØɟ̈ ɰ ¾ɟ ȑÑØɰÍØ ÍɭÅɠ Þɭ ÒȗÎĆ¾ØÌ] ×ß ÔßȓÍ ßɡ ÖßĕÛÒȕÌx 
¾ɟ×x ßɮ Ć×ʇη¾ ÀÖx ¨ÛÑ Þɭ ȑÑ¾ÙÑɭ ÛɟÙɡ ÀɮÞʇ ¾ɨ ¤¾ ¥Þɭ ÍɟÒÖɟÑ Í¾ ÉɰÊɟ ¾ØÑɭ ¾ɭ εÙ¤ 
ŢÛɟß ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ ȒÅÞɭ ÀɮÞ ÞɰŐßÌ ŢÌɟÙɡ Öʃ ȑÑ×ɰȐŝÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

¶ zÀɭ ¾ɥ ŢηŎ×ɟ ¾ɭ εÙ¤ ĦÛċÄ ©Ø ÈɟØ ÖȓĆÍ yȑÍȎØĆÍ yÖɨȑÑ×ɟ Ùɡ¾Ø ¾ɨ yÙÀ ¾ØÑɟ] 

¶ ĦÛċÄ ÈɟØ ¾ɨ yȑÑÛɟ×x ȼÒ Þɭ ÒɟÑɠ ©Ø ÉɨÞ ÒÏɟÎʝ Þɭ ÖȓĆÍ ¾ØÑɟ] 
  

Ãȕɰη¾ ěÙεÜɰÀ Ùɡ¾Ø ¾ɥ zÒȕȑÍx ÔßȓÍ ÖßĕÛÒȕÌx ßɮ, {ÞεÙ¤ zÖÍɩØ ÒØ ěÙεÜɰÀ Ùɡ¾Ø ¾ɨ ÄɟÑÑɭ ©Ø ÒȓÑ:ÒȎØÞɰÃɟȎØÍ 

¾ØÑɭ ¾ɭ εÙ¤ ĦÈʅÊÔɟ× }Ò¾ØÌ }ÒÙĜÐ ¾Øɟ¤ ÅɟÍɭ ßʅ] ěÙεÜɰÀ Ùɡ¾Ø ÈɟØ ιÊ¾ɮęÈØ Öʃ ÔßÍɠ ßɮ Åßɟɰ ÈɟØ ÒɟÑɠ Þɭ yÙÀ ßɨ 
ÅɟÍɟ ßɮ ©Ø ÈɟØ ιÊĦÈɡÙɭÞÑ Þɰ×ɰŝ Öʃ ŢÞɰĦ¾ØÌ ¾ɭ εÙ¤ ÈɟØ ÕɰÊɟØÌ Öʃ ÒɰÒ η¾×ɟ ÅɟÍɟ ßɮ] ÕɟØɡ ÉɨÞ ¾Ì ÈɟØ ÒØÍ Þɭ 
yÙÀ ßɨ ÅɟÍɭ ßʅ ©Ø {ęßʃ ÈɟØ ιÊ¾ɮęÈØ ĦÙÅ ¾ɭ ȼÒ Öʃ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ηÓØ ÅÙɡ× Ùɡ¾Ø ¾ɨ ÔɮÈØɡ Öʃ ÛɟÒÞ ÒɰÒ η¾×ɟ 

ÅɟÍɟ ßɮ, ȒÅÞ¾ɭ ¤¾ ȏßĦÞɭ ¾ɨ Þη¾xÈ Þɭ ȑÑ¾ɟÙ ȏÏ×ɟ ÅɟÍɟ ßɮ, Åɨ ¾ɨ¾ Þɰ×ɰŝ ¾ɥ yȑÍȎØĆÍ Ùɡ¾Ø ×ɟ yÒεÜĥÈ ÅÙ ßɮ] 

{ÞÖʃ yÖɨȑÑ×ɟ ßɨÍɟ ßɮ ©Ø ÈɟØ ¾Ìʇ ¾ɨ ©Ø ßÈɟÑɭ ¾ɭ ÔɟÏ, {Þɭ ¤¾ ȒĦÈÙ Öʃ ÕɟÒ Þɭ yÙÀ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

ŢɟÎεÖ¾ ÀɮÞ ¾ȕÙØ 

 

ÀɮÞ Þɭ ÈɟØ ©Ø yÖɨȑÑ×ɟ Ùɡ¾Ø ¾ɨ yÙÀ ¾ØÑɭ ¾ɭ ÔɟÏ, ÀɮÞ ¾ɨ ÀɮÞ ¾ȕÙØ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ Åßɟɰ ÒɟÑɠ ȑÄî¾¾Ø ÀɮÞ ¾ɟ 
ÍɟÒÖɟÑ ¾Ö η¾×ɟ ÅɟÍɟ ßɮ] ŢɟÎεÖ¾ ÀɮÞ ¾ȕÙØ Ïɨ ÖȕÙ Ţ¾ɟØ ¾ɭ ßɨÍɭ ßʅ, ĦŢɭ Ţ¾ɟØ ¾ȕÙØ ©Ø àɮȑÍÅ ʨ×ȕÔ Ţ¾ɟØ] ĦŢɭ 

Ţ¾ɟØ ¾ɭ ¾ȕÙØ Öʃ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɨ ÒȓÑɪ ÒȎØÃɟεÙÍ ÅÙ ĦŢɭ ¾ɭ ÞɠÐɭ ÞɰÒ¾x Þɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] ÅɮÞɭ ßɡ ¾ɨ¾ ¨ÛÑ ¾ɥ 
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ÀɮÞ ÉɰÊɠ ßɨÍɠ ßɮ, ÒɟÑɠ, Ñɭ÷ÎÙɡÑ ©Ø ÈɟØ ÞɰÁȑÑÍ ßɨ ÅɟÍɭ ßʅ] ¾ɰÊɭÑÞɭÈ ŢɟÎεÖ¾ ¾ȕÙØ ŢÌɟÙɡ Öʃ ¤¾ŝ ßɨÍɟ ßɮ ©Ø ÈɟØ 

©Ø Ùɡ¾Ø ŢÞɰĦ¾ØÌ Þɰ×ɰŝ Öʃ Äɨî ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

{ÙɭĆŘɨĦÈɮȏÈ¾ ÈɟØ ŢɠεÞθÒÈɭÈØ 

 

ÅɮÞɭ ßɡ ¾ċÃɭ ¾ɨ¾ ¨ÛÑ ¾ɥ ÀɮÞ ÉɰÊɠ ßɨÍɠ ßɮ, ÈɟØ ÛɟĥÒ ÞɰÁȑÑÍ ßɨ ÅɟÍɟ ßɮ ©Ø ¤ØɨÞɨÙ ÔÑɟÍɟ ßɮ Åɨ ÀɮÞ ¾ɭ ŢÛɟß ¾ɭ ÞɟÎ 
Ôß ÅɟÍɟ ßɮ] ×ȏÏ ×ɭ ÈɟØ ¾Ì Êɟ}ÑĦŘɡÖ Öʃ ÅɟØɡ ØßÑɭ ȏÏ¤ ÅɟÍɭ ßʅ Íɨ ×ɭ Êɟ}ÑĦŘɡÖ ŢηŎ×ɟ¨ɰ ¾ɨ ÏȕθÝÍ ©Ø ¿ØɟÔ ¾Ø ÏɭÍɭ 

ßʅ ©Ø ÀɮÞ Ùɟ{Ñʇ ©Ø ÔÑxØ ÑɨÅÙ ¾ɨ ¿ØɟÔ ¾Ø ÏɭÍɭ ßʅ] ÈɟØ ŢɠεÞθÒÈɭÈØ zÖÍɩØ ÒØ ÈɟØ ¾Ìʇ ¾ɨ ÃɟÅx ¾ØÑɭ ¾ɭ εÙ¤ }ċÃ 
ÛɨġÈɭÅ {ÙɭĆŘɨÊ ¾ɟ }Ò×ɨÀ ¾ØÍɟ ßɮ ©Ø ηÓØ }ęßʃ {ÙɭĆŘɨĦÈɮȏÈ¾ z¾ÝxÌ ¾ɭ ÖɟĘ×Ö Þɭ ÀɮÞ Þɭ {¾ίɟ ¾ØÍɟ ßɮ] ÈɟØ 

ŢɠεÞθÒÈɭÈØ ¾ɨ ¤ĈÅɦĦÈØ Þɭ ÒßÙɭ ×ɟ ÔɟÏ Öʃ ĦÎɟθÒÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

¤ĈéɨĦÈØ  

  

¤ĈÅɦĦÈØ ĦÎɟθÒÍ η¾¤ ÅɟÍɭ ßʅ Åɨ ÔɮÈȎØ×ʇ Öʃ }ĕÒęÑ ÀɮÞ ¾ɨ Þɨ¿ ÙɭÍɭ ßʅ ©Ø zÀɭ ¾ɥ ŢηŎ×ɟ ¾ɭ εÙ¤ ÛɟɰȑÄÍ ÀɰÍģ× ÒØ 
ÕɭÅ ÏɭÍɭ ßʅ] ¤ĈÅɦĦÈØ ¾ɟ ¤¾ yę× ¾ɟ×x zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ȒĦÎØ ÞĆÜÑ ÔÑɟ¤ Ø¿Ñɟ ßɮ Íɟη¾ ßɟ{ŚɨεÙ¾ ÖɭÑ ×ɟ 
ÀɮÞ ¾ÙɭȒĆÈɰÀ ÖɭÑ (ÅɠÞɠ¤Ö) ÏÔɟÛ ÔÑɟ¤ Ø¿ɟ Åɟ Þ¾ɭ] ¾ɨ¾ ¨ÛÑ ÔɮÈØɡ ¾ɭ ÞɰÃɟÙÑ ¾ɭ εÙ¤ ¤ĈÅɦĦÈØ ¾ɟ yĕ×κÐ¾ 

ÖßĕÛ ßɮ] ×ß ¾ÙɭȒĆÈɰÀ ÖɭÑ Öʃ ÀɮÞ ¾ɭ ÏÔɟÛ ¾ɨ ÔɟØɡ¾ɥ Þɭ ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ, Åɨ ÔÏÙɭ Öʃ ÔɮÈØɡ Öʃ }ĕÞÅxÑ 

¾ɥ ιÊŐɠ ¾ɨ ŢÕɟθÛÍ ¾ØÍɟ ßɮ, ÅɮÞɭ ÏØÛɟÅɭ Þɭ }ĕÞÅxÑ ] ¤ĈÅɦĦÈØ ¾ɥ θÛÓÙÍɟ ¾ɭ ÒȎØÌɟÖĦÛȼÒ, }ĕÒęÑ ÞÕɠ ¾ċÃɭ 

¾ɨ¾ ̈ ÛÑ ÀɮÞ ÔɮÈØɡ ěÙɭ×Þx/ĜÙɡÊØ ¾ɭ ÖɟĘ×Ö Þɭ Ûɟ×ȓÖɰÊÙ Öʃ ŢÛɟȏßÍ ßɨ Åɟ¤Àɟ] 

 

yÖɨȑÑ×Ö ÞġÓɭÈ Þɰ×ɰŝ (¤¤ÞÒɠ) 

 

yÖɨȑÑ×ɟ ¾ɥ ÞɰàɟØ¾ Ţ¾ȗȑÍ ¾ɭ ¾ɟØÌ }Ò-}ĕÒɟÏ Þɰ×ɰŝʇ Öʃ {Þ¾ɟ ȑÑĥ¾ɟÞÑ yĕ×ɰÍ zÛĤ×¾ ßɮ] ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ 
yÖɨȑÑ×ɟ ßÈɟÑɭ Þɭ yÖɨȑÑ×Ö ÞġÓɭÈ ŢɟĚÍ ßɨÍɟ ßɮ] yÖɨȑÑ×Ö ÞġÓɭÈ ŢηŎ×ɟ¨ɰ Öʃ ÖȕÙ ȼÒ Þɭ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɨ 
Þġě×ȕȎØ¾ ¤εÞÊ ¾ɭ ÁɨÙ Þɭ ÞɰÒ¾x ¾ØÑɟ ÜɟεÖÙ ßɮ] 

¤ĈÅɦĦÈØ z}ÈÙɭÈ Þɭ ¾ċÃɠ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɨ Þġě×ȕȎØ¾ ¤εÞÊ (H2SO4) Þɭ ÕØɭ ÞɮÃȓØɭÈÞx Þɭ ÀȓÅɟØɟ ÅɟÍɟ ßɮ, Åßɟɰ ÀɮÞ 
Öʃ ÖɩÅȕÏ yÖɨȑÑ×ɟ yÖɨȑÑ×Ö ÞġÓɭÈ ¾ɭ ȼÒ Öʃ yÛàɭθÒÍ ßɨ ÅɟÍɟ ßɮ] ÞɰÍȗĚÍ Ùɡ¾Ø ¾ɥ yĞÙÍɟ 3% Þɭ 5% ÒØ ÔÑɟ¤ Ø¿ɠ 
ÅɟÍɠ ßɮ] {Þ yÖɨȑÑ×Ö ÞġÓɭÈ ¾ɨ }ÛxØ¾ ¾ɭ ȼÒ Öʃ ÔɭÃɟ ÅɟÍɟ ßɮ] 
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yɰȑÍÖ ÀɮÞ ¾ȕÙØ (¤ÓÅɠÞɠ) 

 

yɰȑÍÖ ÀɮÞ ¾ȕÙØ ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ ÞɰÒɠîÑ ¾ɥ ÀÖɶ ¾ɨ ßÈɟ ÏɭÍɟ ßɮ ȒÅÞɭ Ûß ¤ĈÅɦĦÈØ ¾ɭ ÖɟĘ×Ö Þɭ ŢÛɟȏßÍ ¾ØÍɭ ÞÖ× 
ŢɟĚÍ ¾ØÍɟ ßɮ] ×ß zÛĤ×¾ ßɮ, Ć×ʇη¾ ¾Ö ÍɟÒÖɟÑ ÒØ ¾| }Ò-}ĕÒɟÏ Þɰ×ɰŝ ŢηŎ×ɟ¨ɰ ¾ɥ ÏàÍɟ Öʃ ¾ɟÓɥ ÞȓÐɟØ ßȓz ßɮ] 

ÀɮÞ ¾ȕÙØ zÖÍɩØ ÒØ ÜɠÍÙÑ ÖɟĘ×Ö ¾ɭ ÞɠÐɭ ÞɰÒ¾x Þɭ ¾ɨ¾ ̈ ÛÑ ÀɮÞ ¾ɨ ÉɰÊɟ ¾ØÍɭ ßʅ] 

ÔʃÅɨÙ ȎØ¾ÛØɡ ĚÙɟɰÈ (ÔɠzØÒɠ)  

{Þ {¾ɟ| Öʃ ¾ċÃɭ ¾ɨ¾ ¨ÛÑ ÀɮÞ Öʃ ÖɩÅȕÏ ÔʃÅɨÙ ¾ɨ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÀɮÞ ¾ɨ ĦŎÔØ Öʃ ÞɨÙØ ¦×Ù/ÛɦÜ ¦×Ù ¾ɭ 
ÖɟĘ×Ö Þɭ ŢÛɟȏßÍ η¾×ɟ ÅɟÍɟ ßɮ] ÔʃÅɨÙ ÍɭÙ Öʃ yÛÜɨθÝÍ ßɨ ÅɟÍɟ ßɮ] ÔʃéɨÙ ×ȓĆÍ ÍɭÙ ¾ɨ ιÊĦÈɡÙɭÞÑ {¾ɟ| Öʃ ÊɟÙɟ 

ÅɟÍɟ ßɮ Åßɟɰ ÍɭÙ ©Ø ¾ċÃɭ ÔʃÅɨÙ ¾ɨ yÙÀ η¾×ɟ ÅɟÍɟ ßɮ] ĦŎÔØ Öʃ ÍɭÙ ¾ɟ ÒȓÑ: }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ĦÛċÄ ¾ɨ¾ 
¨ÛÑ ÀɮÞ ¾ɟ }Ò×ɨÀ }ÒÕɨĆÍɟ¨ɰ ʬÛɟØɟ ~Åɟx ŢÔɰÐÑ θÛÕɟÀ ʬÛɟØɟ ÔÑɟ¤ À¤ ÀɮÞ ÑɭÈÛ¾x ¾ɭ ÖɟĘ×Ö Þɭ η¾×ɟ ÅɟÍɟ ßɮ] 

ÑɭĚÎÙɡÑ ßÈɟÑɟ 

ÛɦÜ ¦×Ù ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÀɮÞ ĦŎȐÔɰÀ ÔÍxÑ Öʃ ¾ɨ¾ ̈ ÛÑ ÀɮÞ Þɭ Ñɭ÷ÎÙɡÑ ¾ɨ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÔÍxÑ Òɮ¾ Ţ¾ɟØ ¾ɟ 
ßɨ Þ¾Íɟ ßɮ ©Ø ×ß Üȕę× (Void( Ţ¾ɟØ ¾ɟ ßɨ Þ¾Íɟ ßɮ ȒÅÞÖʃ ÛɦÜ ¦×Ù ¾ɨ ¾| ÃØÌʇ Öʃ ÀɮÞ Öʃ ȑÄî¾ɟ ÅɟÍɟ ßɮ] 

ÔʃéɨÙ ȎØ¾ÛØɡ Þɰ×ɰŝ  

 ÔʃéɨÙ ȎØ¾ÛØɡ ĚÙɟɰÈ Þɭ ßġ¾ɭ ¾ċÃɭ ÔʃÅɨÙ ¾ɨ {Þ {¾ɟ| Öʃ zÀɭ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ȑÑĞÑεÙζ¿Í }ĕÒɟÏ ŢɟĚÍ 

η¾¤ ÅɟÍɭ ßʅ: 

a. ÔʃÅɠÑ 

b. Èɨġ×ȕȑÑ 

c. éɟ{ÙɡÑ 

d. ¾ɟÔxÑ Êɟ{-ÞġÓɟ{Ê (CS2) 

 

ÈɟØ ιÊĦÈɡÙɭÞÑ Þɰ×ɰŝ (ÈɡÊɠÒɠ)  

GCPH Þɭ ŢɟĚÍ ÈɟØ ¾ɨ zÀɭ ÈɡÊɠÒɠ Öʃ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ] ÈɡÊɠÒɠ ¾ɭ Öȓć× }ĕÒɟÏ ßʅ: 

(a) ÈɟØ 

(b) θÒÃ ¾ɟ }ÍɟØ-ÃïɟÛ 

(c) θÒÃ Ŏɭ¨ÞɨÈ εÖŬÌ (ÒɠÞɠ¤Ö) 

(d) Ñɭ÷ÎÙɡÑ 
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(e) ¤ęŞɭÞɠÑ ÍɭÙ 

 

¤εÞÊ ĚÙɟɰÈ 

 DCDA (ÊÔÙ ¾ęÛÅxÑ ÊÔÙ ¤ĜÅɦĚÜxÑ) ŢηŎ×ɟ ʬÛɟØɟ ¤εÞÊ ĚÙɟɰÈ Öʃ Þġě×ȕȎØ¾ ¤εÞÊ ¾ɟ }ĕÒɟÏÑ η¾×ɟ ÅɟÍɟ ßɮ] {Þ 
ŢηŎ×ɟ Öʃ }ĕŢɭØ¾ ÛɮÑɭιÊ×Ö ÒʃÈɨĆÞɟ{Ê (V2O5) ¾ɥ }ÒȒĦÎȑÍ Öʃ ÞġÓØ ¾ɨ ÞġÓØ Řɟ{ ¦ĆÞɟ{Ê (SO3) Öʃ ©Ø ηÓØ 
Þġě×ȕȎØ¾ ¤εÞÊ Öʃ ÒȎØÛȑÍxÍ η¾×ɟ ÅɟÍɟ ßɮ] {Þ ¤εÞÊ ¾ɟ }Ò×ɨÀ yÖɨȑÑ×Ö ÞġÓɭÈ Þɰ×ɰŝ Öʃ ¾ċÃɭ ¾ɨ¾ ¨ÛÑ ÀɮÞ Þɭ 
yÖɨȑÑ×ɟ ßÈɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

Òɠ|ÈɡÒɠ/Ôɠ¨Êɠ ĚÙɟɰÈ  

ÓɭÑɨεÙ¾ ¤ěÙȓ¤ɰÈ ŘɡÈÖʃÈ ĚÙɟɰÈ (Òɠ|ÈɡÒɠ) ×ɟ Ôɟ×ɨÙɦȒÅ¾Ù ¦ĆÞɠÅÑ ιÊÖɟɰÊ (Ôɠ¨Êɠ) ĚÙɟɰÈ Öʃ, ÒȕØɭ ¾ɨ¾ ¨ÛÑ Þɭ 
}ĕÒęÑ ÏȕθÝÍ ÒɟÑɠ ¾ɨ ÔɮĆÈɡȎØ×ɟ ¾ɥ ÖÏÏ Þɭ yÒεÜĥÈʇ Þɭ ÞɟÓ ¾ØÑɭ ¾ɭ εÙ¤ }ÒÃɟȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] ηÓØ }ÒÃɟȎØÍ ÒɟÑɠ 

¾ɟ }Ò×ɨÀ ÜÖÑ ÈɟÛØʇ Öʃ ÀÖx ¾ɨ¾ ¾ɨ ÔȓÆɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

Ôɠ¨Êɠ Þɰ×ɰŝ Öʃ }ÒÃɟØ ¾ɭ ÔɟÏ θÛεÕęÑ yÒεÜĥÈʇ ¾ɭ εÙ¤ ÖɟÑÏɰÊ ßʅ: 

yÖɨȑÑ×ɟ : 50 ÒɠÒɠ¤Ö 

ηÓÑɨÙ  : 1 ÒɠÒɠ¤Ö 

Þɟ{Ñɟ{Ê : 0.2 ÒɠÒɠ¤Ö 

ÈɟØ ©Ø ÍɭÙ : 10 ÒɠÒɠ¤Ö 

 

¾ɨ¾ ̈ ÛÑ ÀɮÞ (Þɠ ̈ÀɮÞ): 

¾ɨ¾ ¨ÛÑ ¾ɟ ÞÔÞɭ ÖßĕÛÒȕÌx }ÒɨĕÒɟÏ (Ôɟ| ŢɦÊĆÈ( ¾ċÃɠ ¾ɨ¾ ¨ÛÑ ÀɮÞ ßɮ] ĦÛċÄ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɭ ÖȕÙ ÁÈ¾ 
ßʅ: 

 

ßɟ{ŚɨÅÑ   - 50 Þɭ 60% 

ÖɠÎɭÑ    - 25 Þɭ 28% 

¾ɟÔxÑ ÖɨÑɨzĆÞɟ{Ê  - 6 Þɭ 8% 

¾ɟÔxÑ Êɟ|¦ĆÞɟ{Ê  - 3 Þɭ 4% 



40  

yę× ßɟ{Śɨ¾ɟÔxÑ  - 2 Þɭ 2.5% 

Ñɟ{ŘɨÅÑ   - 2 Þɭ 7% 

¦ĆÞɠÅÑ   - 0.2 Þɭ 0.4% 

¾ɮÙɨØɡ ÖɟÑ   - 4300 η¾Ùɨ ¾ɮÙɨØɡ / Öɠ3  

 

¾ɨ¾ ̈ ÛÑ ©Ø ÞɠÞɠÊɠ ¾ɟ ŢηŎ×ɟ ŢÛɟß zØɭ¿ 
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ÔɮÈȎØ×ɟɰ 

(¾ɟÔɼÑɟ{ÅɭÜÑ) ¾ɨ¾ ÄɯÈɟ| Þɰ×ɰŝ 

}ĕÒɟÏ Þɰ×ɰŝ ʬÛɟØɟ 

SP 

SP 

BF 

¾ċÃɠ CO ÀɮÞ 

+25 Þɭ -80 

ßɟÊx ¾ɨ¾ 
+15 Þɭ -25 

-15 

ÑÈ ¾ɨ¾ 

¾ɨ¾ ßÛɟ 

ÈɟØ 

ÔʃÅɨÙ (ÔɠÈɡ¤ĆÞ) 

yÖɨȑÑ×Ö ÞġÓɭÈ 

Ñɭ÷ÎÙɡÑ 

ĦÛċÄ Þɠ  ̈ÀɮÞ 

ÛɟÜØɡé Þɭ ÐȓÙɟ ßȓz 

¾ɨ×Ùɟ 

ÛɮÀÑ ȏÈÒÙØ 

¾ɨ×Ùɟ ×ɟÊx/Þɟ{ÙɨÞÔɭÊ ©Ø 

ÛɮÀÑ 

¾ɨ×Ùɭ ¾ɥ yÑÙɨιÊɰÀ 

ȎØĆÙɭεÖɰÀ 

¾ɨ×Ùɟ ÈɟÛØ 

ŎÜØ 

¾ȓÃÙÑɟ ¤Ûɰ ÞȒĞÖŬÌ ¾ØÑɟ 

yȑÍȎØĆÍ ¾ÉɨØ 

θÒÃ 

ÍɭÙ Ðɨ Ùʃ 

¤ęŞɭÞɠÑ ÍɭÙ 

¾ɟÔɼεÙ¾ ÍɭÙ 

ßġ¾ɟ ÍɭÙ 
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2.8 ŢÏȕÝÌ ȑÑ×ɰŝÌ ÖɟÑÏɰÊ 

 

Ò×ɟxÛØÌ ¾ɥ Øàɟ ¾ɭ εÙ¤ ¾ʃşɡ× ŢÏȕÝÌ ȑÑ×ɰŝÌ ÔɨÊx (ÞɠÒɠÞɠÔɠ) Ñɭ ÞćÍ ŢÏȕÝÌ ȑÑ×ɰŝÌ ÖɟÑÏɰÊ ÔÑɟ¤ ßʅ] Òɠ¤ÙÊɠ 

(ŢȑÍÜÍ Ùɡη¾ɰÀ ÏØÛɟÅɭ), Òɠ¤Ù¨ (ŢȑÍÜÍ Ùɡη¾ɰÀ ¦Ó Èɭ¾), Òɠ¤Ù¤Ù (ŢȑÍÜÍ Ùɡη¾ɰÀ ËĆ¾Ñ) ©Ø ĦÈɮ¾ }ĕÞÅxÑ ¾ɭ 
ÞɰÔɰÐ Öʃ ¾ɨ¾ ̈ ÛÑ ¾ɭ εÙ¤ yÙÀ-yÙÀ ÖɟÑÏɰÊ {Þ Ţ¾ɟØ ßʅ: 

  

¾ɟØ¾ʇ Ñ| ÔɮÈØɡ ÖɩÅȕÏɟ ÔɮÈØɡ 

PLD 5 10 

PLA 1 1 

PLO 4 4 

SO2 800 εÖÙɡŐɟÖ/Nm3 800 εÖÙɡŐɟÖ/Nm3 

ĦÈɮ¾ }ĕÞÅxÑ 50 εÖÙɡŐɟÖ/Nm3 50 εÖÙɡŐɟÖ/Nm3 

ÃɟȒÅʋÀ }ĕÞÅxÑ 16 Þɭ¾ɰÊ/ÃɟÅx 50 Þɭ¾ɰÊ/ÃɟÅx 

 

z|¤Þ ̈14001: 2004¤¾ Ò×ɟxÛØÌ ŢÔɰÐÑ ŢÌɟÙɡ ßɮ Åɨ Ò×ɟxÛØÌ ¾ɨ ŢÏȕÝÌ ÖȓĆÍ ÔÑɟÑɭ ¾ɭ ÍØɡ¾ʇ ©Ø ÞɟÐÑʇ Þɭ 
ÞɰÔɰκÐÍ ßɮ] {Þ¾ɟ Öȓć× ÅɨØ ÕȕεÖ, Ûɟ×ȓ ©Ø ÅÙ ¾ɨ ŢÏȕÝ¾ʇ Þɭ ÖȓĆÍ ÔÑɟÑɟ ßɮ] 

 

2.9 ÞȓØàɟ 

 

{ĦÒɟÍ }ʬ×ɨÀ Öʃ ÞȓØàɟ ÞÔÞɭ ÖßĕÛÒȕÌx ÒßÙȕ ßɮ] ×ß ÒßÙȕ ģ×ȒĆÍÀÍ ©Ø }Ò¾ØÌ ÞȓØàɟ ÏɨÑʇ ¾ɨ ¾ÛØ ¾ØÍɟ ßɮ] ÜɦÒ 
ěÙɨØ Öʃ ¾ÖxÃɟȎØ×ʇ ¾ɭ εÙ¤ PPE (ÒÞxÑÙ ŢɨÈɭȒĆÈÛ {ȒĆÛÒÖʃÈ) ¾ɟ }Ò×ɨÀ ÅȼØɡ ßɮ] ¾ɨ¾ ¨ÛÑ ¾ɭ θÛεÕęÑ àɭŝʇ Öʃ ¾ɟÖ 
¾ØÍɭ ÞÖ× ÞȓØàɟ ßɭÙÖɭÈ, ÞȓØàɟ ÅȕÍɭ, ßɟÎ ¾ɭ ÏĦÍɟÑɭ, ÀɮÞ ÖɟĦ¾, ÀÖɶ ŢȑÍØɨÐɠ Åɮ¾ɭÈ, ÃĤÖɭ ©Ø ÐȕÙ ÖɟĦ¾ ÅɮÞɭ ÒɠÒɠ| 

¾ɟ }Ò×ɨÀ ÐɟεÖx¾ ĦÛȼÒ Þɭ η¾×ɟ ÅɟÑɟ Ãɟȏß¤]  

Ø¿Ø¿ɟÛ ¾ɭ εÙ¤ η¾Þɠ Õɠ }Ò¾ØÌ ¾ɨ ÔɰÏ ¾ØÑɭ Þɭ ÒßÙɭ θÛεÕęÑ {ĦÒɟÍ Þɰ×ɰŝʇ Öʃ yÒÑɟ| ÅɟÑɭ ÛɟÙɡ |¤Ù 20/¾ɟÖ ¾ØÑɭ 

¾ɥ yÑȓÖȑÍ ÅɮÞɠ θÛεÕęÑ ȑÑÐɟxȎØÍ ŢηŎ×ɟ¨ɰ ¾ɟ ÞćÍɠ Þɭ ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

 



43  

ȑÑÐɟxȎØÍ ¤Þ¨Òɠ (ÖɟÑ¾ ÞɰÃɟÙÑ ŢηŎ×ɟ) ©Ø ¤Þ¤ÖÒɠ (ÖɟÑ¾ Ø¿Ø¿ɟÛ ŢηŎ×ɟ) ¾ɟ ÞćÍɠ Þɭ ÒɟÙÑ η¾×ɟ ÅɟÑɟ 

Ãɟȏß¤] 

 

ÙɨÀʇ ¾ɨ ÀɮÞ ÞɰÕɟθÛÍ àɭŝʇ ¾ɭ ÔɟØɭ Öʃ ÞÍ¾x ØßÑɟ Ãɟȏß¤ ©Ø ÀɮÞ ¾ɭ ¿ÍØʇ ¾ɭ ÔɟØɭ Öʃ ÅɟÑÑɟ Ãɟȏß¤] ÀɮÞ Ùɟ{Ñʇ ×ɟ ÀɮÞ 
ÞɰÕɟθÛÍ àɭŝʇ Öʃ ¾ɨ| Õɠ ¾ɟÖ ¾ØÑɭ Þɭ ÒßÙɭ |¤ÖÊɠ ĆÙɡ×ØʃÞ ÅȼØɡ ßɮ] 

 

η¾Þɠ Õɠ yÞȓØνàÍ ¾ȗĕ× ¾ɭ ¾ɟØÌ À| ÅɟÑ ¾ɰÒÑɠ ¾ɭ ÞɟÎ-ÞɟÎ ÒȎØÛɟØ ¾ɭ εÙ¤ Õɠ ¤¾ yÒȕØÌɠ× àȑÍ ßɮ ȒÅÞ¾ɥ ÕØÒɟ| 

Ñßɡɰ ¾ɥ Åɟ Þ¾Íɠ] 

 

5-¤Þ ŢÌɟÙɡ (¾ɟ×xĦÎÙ ŢÔɰÐÑ): 

 

5 ¤Þ ŢÌɟÙɡ }κÃÍ ¾ɟ×xĦÎÙ ŢÔɰÐÑ ¾ɭ εÙ¤ ÅɟÒɟȑÑ×ʇ ʬÛɟØɟ }ĕÒęÑ ¤¾ ¤¾ɥ¾ȗÍ yÛÐɟØÌɟ ßɮ] {Þ yÛÐɟØÌɟ ¾ɭ 
Ùɭ¿¾ Íɟ¾ɟÞɠ ̈ ÞɟÏɟ ¾ɟ ¾ßÑɟ ßɮ η¾ 5 ¤Þ ÀȑÍθÛκÐ×ɟɯ ÞÕɠ ĦÎɟÑʇ ÒØ ÙɟÀȕ ÈɡÖ Û¾x ¾ɟ ¤¾ ÖßĕÛÒȕÌx ÒßÙȕ ßʅ] 

 

1 ¤Þ: ÞɭØɡ - ×ß ¾ɟ×xĦÎÙ Öʃ ÛɟɰȑÄÍ ©Ø yÛɟɰȑÄÍ ÛĦÍȓ̈ɰ ¾ɭ ÔɠÃ yɰÍØ ¾ØÑɭ, ÄɟɰÈÑɭ ©Ø yÙÀ ¾ØÑɭ ©Ø yÛɟɰȑÄÍ ¾ɨ 
ßÈɟÑɭ ¾ɥ ŢηŎ×ɟ ßɮ] 

 

2 ¤Þ: ÞɠÈÑ - ×ß ÞÕɠ ÛĦÍȓ̈ɰ ¾ɨ ¤¾ }Ò×ȓĆÍ ĦÎɟÑ ÒØ ģ×ÛȒĦÎÍ ËɰÀ Þɭ ģ×ÛȒĦÎÍ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ßɮ] 

 

3 ¤Þ: ÞɠÞɨ - ×ß ÞÕɠ }Ò¾ØÌʇ ¾ɥ ÞÓɟ| ÞȏßÍ ¾ɟ×xĦÎÙ ¾ɥ }κÃÍ Ïɭ¿ÕɟÙ ¾ɥ ŢηŎ×ɟ ßɮ] 

 

4 ¤Þ: Þɠ¾ɭĦÍȓ - ×ß ÖɟÑ¾ɥ¾ØÌ ¾ɥ ŢηŎ×ɟ ßɮ 

 

5 ¤Þ: εÜĕÞȓ¾ɭ - εÜĕÞȓ¾ɭ ¾ɟ ÜɟȒĜÏ¾ yÎx yÑȓÜɟÞÑ ßɮ] ×ß ģ×ÛĦÎɟ ¾ɟ ÞɟÛÐɟÑɠÒȕÛx¾ ÒɟÙÑ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ßɮ] 
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2.10 z|¤Þ4̈5001:2018 (ģ×ɟÛÞɟȑ×¾ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ŢÔɰÐÑ ŢÌɟÙɡ) 

 

¨¤Ã ¤ɰÊ ¤Þ¤Ö¤Þ ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɭ ¾ɭ εÙ¤ ¤¾ ©ÒÃɟȎØ¾ ÞɰØÃÑɟ ŢÏɟÑ ¾ØÍɟ ßɮ η¾ ¿ÍØʇ ¾ɥ ÒßÃɟÑ ¾ɥ ÅɟÍɠ ßɮ, 
¾ÖxÃɟȎØ×ʇ ÒØ }Ñ¾ɭ ŢÕɟÛ ¾ɟ z¾ÙÑ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ŢÕɟÛ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ }κÃÍ ȑÑ×ɰŝÌ Ø¿ɟ ÅɟÍɟ ßɮ] ×ß 
η¾Þɠ ¾ɰÒÑɠ ¾ɨ ¾ɟÑȕÑɠ ȼÒ Þɭ yÑȓÒɟÙÑ ¾ØÑɭ, ¾ÖxÃɟȎØ×ʇ ¾ɭ ÞɟÎ }κÃÍ ÞɰÃɟØ ©Ø ÒØɟÖÜx ÞȓȑÑȒĤÃÍ ¾ØÑɭ, ¾ÖxÃɟȎØ×ʇ 

¾ɥ ×ɨĈ×Íɟ ÞȓȑÑȒĤÃÍ ¾ØÑɭ ©Ø ÞɰÕɟθÛÍ zÒɟÍ ȒĦÎȑÍ×ʇ Þɭ ȑÑÒÈÑɭ ¾ɭ εÙ¤ ģ×ÛĦÎɟ ¾ØÑɭ Öʃ Þßɟ×Íɟ ¾ØÍɟ ßɮ] {Þ¾ɟ 

}ĕÒɟÏ ×ɟ }Þ¾ɭ yɰȑÍÖ }Ò×ɨÀ¾Íɟx ¾ɥ ÞȓØàɟ Þɭ ¾ɨ| ÞØɨ¾ɟØ Ñßɡɰ ßɮ] 

 

×ß ĦÎɟθÒÍ ISO 9001 (ÀȓÌÛĕÍɟ) ©Ø ISO 14001 (Ò×ɟxÛØÌ) ŢÔɰÐÑ ŢÌɟÙɡ ÖɟÑ¾ʇ ¾ɭ yÑȓ¾ȕÙ ßɮ] {ÞÞɭ ÞɰÀÉÑ ¾ɭ ÕɠÍØ 

ÀȓÌÛĕÍɟ, Ò×ɟxÛØÌ ©Ø ģ×ɟÛÞɟȑ×¾ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ŢÔɰÐÑ ŢÌɟεÙ×ʇ ¾ɭ ¤¾ɥ¾ØÌ ¾ɨ ÞȓθÛÐɟÅÑ¾ ÔÑɟÑɭ Öʃ ÖÏÏ 
εÖÙÍɠ ßɮ] 

 

ÒȕÌxÍɪ ¾ɟ×ɟxȒęÛÍ OH&SMS ¾ɭ ŢÕɟÛ ßʅ: 

 

(a) Åɨζ¿Ö ©Ø Ñȓ¾ÞɟÑ ¾Ö ßɨ Åɟ¤ɰÀɭ ©Ø/×ɟ ÞÖɟĚÍ ßɨ Åɟ¤ɰÀɭ 

(b) ÏȓÁxÈÑɟ̈ ɰ, ÁÈÑɟ¨ɰ ©Ø ÙɟÀÍ Öʃ ¾Öɠ z| 
(c) θÛĤÛÞÑɠ× ÞɰÃɟÙÑ 

(d) ȑÑ×Öʇ, ¾ɟÑȕÑ, ¾ɰÒÑɠ ÖɟÑ¾ʇ ©Ø ŢÎɟ¨ɰ ¾ɟ yÑȓÒɟÙÑ 

(e) ¾ɟ×xĦÎÙ ÒØ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ¾ɭ εÙ¤ ¤¾ ģ×ÛȒĦÎÍ ©Ø ¾ȓÜÙ ȸȒĥÈ¾ɨÌ 

(f) Þ¾ɟØɟĕÖ¾ ¾ɰÒÑɠ ¾ɥ ÄθÛ ©Ø ŢȑÍĥÉɟ 
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yĘ×ɟ× 3 

 

εÞɰÈØ ĚÙɟɰÈ 

3.1 ÒȎØÃ× 

 

εÞɰÈØ ĚÙɟɰÈ }ċÃ ÍɟÒÖɟÑ ÒØ yę× Óɟ{ęÞ ÞɟÖκŐ×ʇ ¾ɭ ÞɟÎ Ùɩß y×Ħ¾ ¾ɭ ¾Ìʇ ¾ɨ 
¤¾ȐŝÍ ¾ØÍɟ ßɮ, Íɟη¾ ÁÈ¾ ÞɟÖŐɠ ¤¾ ÞɟÎ εÖÙ¾Ø ¤¾ ȑÄşÒȕÌx şģ×ÖɟÑ ÔÑɟ Þ¾ɭ] 
¿ÏɟÑʇ Öʃ Ôîɠ Öɟŝɟ Öʃ Ùɩß y×Ħ¾ ¾ɭ Èȓ¾îɭ }ĕÒęÑ ßɨÍɭ ßʅ, ȒÅęßʃ ÞɠÐɭ ĜÙɟĦÈ ÓÑɴÞ Öʃ 
ÃɟÅx Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] {Þ¾ɭ yÙɟÛɟ {ĦÒɟÍ }ʬ×ɨÀ Öʃ ßɡ ¾| ÐɟÍȓ¾Öx yÒεÜĥÈ 
}ĕÒęÑ ßɨÍɭ ßʅ, ȒÅÑ¾ɟ ȑÑÒÈɟÑ ÔßȓÍ ¾ȏÉÑ ßɨÍɟ ßɮ] {Þ yę×Îɟ yÒεÜĥÈ Óɟ{ęÞ ÞɟÖŐɠ 
¾ɟ }ÒÕɨÀ ¾ØÑɭ ¾ɭ εÙ¤, }ęßʃ ¤¾ ÞɟÎ ¤¾ȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø εÞɰÈȎØɰÀ ÑɟÖ¾ 
ŢηŎ×ɟ ʬÛɟØɟ ÙɰÒ ÔÑɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

εÞɰÈȎØɰÀ ÃɟÅx Öʃ ȑÑȏßÍ ʁÐÑ Þɭ }ÒÙĜÐ ÀÖɶ ¾ɭ ¾ɟØÌ zØɰεÕ¾ ÞɰÙ×Ñ 'incipient 
fusion) ʬÛɟØɟ ÔɟØɡ¾ ¾Ìʇ ({ĦÒɟÍ Þɰ×ɰŝ yÒεÜĥÈ) ¾ɭ ¤¾ŝɠ¾ØÌ ¾ɥ ŢηŎ×ɟ ßɮ] ×ß 
Í¾Ñɠ¾ 20Ûɠɰ ÞÏɡ ¾ɥ ÜȓȻzÍ Öʃ yÒεÜĥÈ Óɟ{Ñ ¾ɭ }ÒÃɟØ ¾ɭ εÙ¤ θÛ¾εÞÍ ¾ɥ À| Îɠ] 
ÍÔ Þɭ εÞɰÈØ ģ×ɟÒ¾ ȼÒ Þɭ ĦÛɠ¾ȗÍ ©Ø ÒÞɰÏɡÏɟ ĜÙɟĦÈ ÓÑɴÞ ÔÊɴÑ ÞɟÖŐɠ ÔÑ À×ɟ ßɮ] 

 

εÞɰÈØ ĚÙɟɰÈ Öʃ Ţ×ȓĆÍ ¾ċÃɟ ÖɟÙ 

 

1. Ùɩß y×Ħ¾ Óɟ{Ñ 

2. ÃȕÑɟ ÒĕÎØ Óɟ{Ñ 

3. ÊɨÙɨÖɟ{È Óɟ{Ñ 

4. ¾ɨ¾ ßÛɟ Óɟ{Ñ 

5. Ôɠ¨¤Ó ĦÙÅ 
6. ÅÙɟ ßȓz ÃȕÑɟ 
7. εÖÙ Ħ¾ɭÙ 

8. Ôɠ¨¤Ó ĦÙɮÀ/¤ÙÊɠ ĦÙɮÀ 

9. Ôɠ¤Ó ÛɟÒÞɠ Óɟ{Ñ 

10. zɰÍȎØ¾ εÞɰÈØ ȎØÈÑx Óɟ{Ñ 
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3.2 εÞɰÈȎØɰÀ ŢηŎ×ɟ 

 

Ùɩß y×Ħ¾ ¾ɭ Óɟ{Ñ ¾Ì, ÃȕÑɭ ¾ɭ ÒĕÎØ ¾ɭ Óɟ{Ñ Èȓ¾îɭ, ÊɨÙɨÖɟ{È ¾ɭ Óɟ{Ñ Èȓ¾îɭ, ÃȕÑɭ 
¾ɥ ÐȕÙ, ¾ɨ¾ ŤɠÅ ©Ø yę× ÐɟÍȓ¾Öx yÒεÜĥÈʇ ¾ɟ yÑȓÒɟÍ zÛɭÜ ÀÌÑɟ ¾ɭ zÐɟØ ÒØ 
η¾×ɟ ÅɟÍɟ ßɮ] {Þ Ţ¾ɟØ {Ñ ÃɟÅx ¾ɨ ¤¾ ÔɦεÙɰÀ ŚÖ Öʃ ÒɟÑɠ ¾ɭ ÞɟÎ εÖÙɟ×ɟ ÅɟÍɟ ßɮ 
©Ø ηÓØ ÃÙÍɠ Òȏή×ʇ ¾ɥ ÅɟÙɡ Öʃ ÙɨÊ η¾×ɟ ÅɟÍɟ ßɮ] ÔɦεÙɰÀ ŚÖ ¾ɟ }ǥɭĤ× ¾ċÃɭ ÖɟÙ 
(ȒÅÞɭ ÔɭÞ εÖĆÞ ¾ßɟ ÅɟÍɟ ßɮ) ¾ɨ ÒɟÑɠ ¾ɭ ÞɟÎ εÖÙɟ¾Ø ÀʃÏʃ ÔÑɟÑɟ ßɮ] εÖŬÌ ©Ø ÀʃÏ 
ÔÑɟÑɭ ¾ɭ ÔɟÏ (Ñɨʪ×ȕÙɟ{ÅɭÜÑ) {Þ ÔɭÞ εÖĆÞ (ȒÅÞɭ yÔ ŐɠÑ εÖĆÞ ¾ßɟ ÅɟÍɟ ßɮ) ¾ɨ 
ÖȕθÛɰÀ εÞɰÈØ ÖÜɠÑ ÒɮÙɭʨÞ ÒØ ÙɨÊ η¾×ɟ ÅɟÍɟ ßɮ] Hearth ÒØÍ ȒÅÞÖʃ 10 Þɭ 20 εÖÖɠ 
z¾ɟØ ¾ɭ Íɮ×ɟØ εÞɰÈØ ßɨÍɭ ßʅ, ȑÑÃÙɡ ÒØÍ ÔÑɟÍɭ ßʅ] ßØɟ εÖŬÌ Hearth ¾ɥ ÒØÍ ¾ɭ ~ÒØ 
ÕØɟ ÅɟÍɟ ßɮ] ÅɮÞɭ ßɡ ×ɭ ¾ċÃɟ ÖɟÙ {ȒĈÑÜÑ ÓÑɴÞ Öʃ ÒßȓɰÃÍɟ ßɮ, Öȓć× ȼÒ Þɭ CO ÀɮÞ ¾ɭ 
ÅÙÑɭ Þɭ ŐɠÑ εÖĆÞ ÃɟÅx ¾ɥ ~ÒØɡ ÒØÍ {ȒĈÑÜÑ ÓÑɴÞ Öʃ ŢčÛεÙÍ ßɨ ÅɟÍɠ ßɮ]  

 

¤ĈÅɦĦÈØ ×ɟ yÒεÜĥÈ ÀɮÞ Òɰ¿ɭ ¾ɭ ÖɟĘ×Ö Þɭ ÑɠÃɭ ¾ɥ ¨Ø ßÛɟ ¿ɠɰÃɠ ÅɟÍɠ ßɮ] ~ÒØɡ 
ÒØÍ Þɭ ~ĥÖɟ ÐɠØɭ-ÐɠØɭ ÔɟÏ ¾ɥ ȑÑÃÙɡ ÒØÍʇ Öʃ ĦÎɟÑɟɰÍȎØÍ ßɨÍɠ ßɮ] ¾ɨ¾ ¾Ìʇ ¾ɭ ÅÙÑɭ 
Þɭ ÏɟÑʇ ¾ɭ ÔɠÃ ÅȓîɟÛ ßɨÍɟ ßɮ ©Ø ¤¾ ÖÅÔȕÍ ©Ø ȑÄşÒȕÌx ÞÖȓċÃ× ÔÑÍɟ ßɮ ȒÅÞɭ 
"εÞɰÈØ" ¾ßɟ ÅɟÍɟ ßɮ] ×ß εÞɰÈȎØɰÀ ŢηŎ×ɟ ÍÔ ÞÖɟĚÍ ßɨ ÅɟÍɠ ßɮ ÅÔ ȑÑÃÙɡ ÒØÍ ¾ɭ 
¾ɨ¾ Óɟ{Ñ ¾ɟ ÏßÑ ÒȕØɟ ßɨ ÅɟÍɟ ßɮ] 
 

ηÓØ εÞɰÈØ ¾ɭ¾ ¾ɨ ¾ȓÃÙɟ ÅɟÍɟ ßɮ, ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ, ĦŎɥȑÑɰÀ ¾ɥ ÅɟÍɠ ßɮ ©Ø ĜÙɟĦÈ 
ÓÑɴÞ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ Öʃ zÛĤ×¾ εÞɰÈØ ¾ɟ zÏÜx z¾ɟØ 5 εÖÖɠ Þɭ 40 

εÖÖɠ ¾ɭ ÔɠÃ ßɨÍɟ ßɮ] - 5 εÖÖɠ z¾ɟØ ¾ɭ εÞɰÈØ ¾ɥ ÅɟɰÃ ¾ɥ ÅɟÍɠ ßɮ ©Ø }ęßʃ εÞɰÈØ 
ιÊĜÔɭ Öʃ ÛɟÒÞ ÙɩÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 
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κÃŝ 1: ¤ÞÒɠ3 ÒØ εÞɰÈØ ÖÜɠÑ, ÖÜɠÑ 1 

 

 

εÞɰÈØ ÔÑɟÑɟ 

 

 

yɰÊØ ŐɭÈ ÞĆÜÑ θÛκÐ ʬÛɟØɟ Óɟ{Ñ ¾Ìʇ ¾ɥ εÞɰÈȎØɰÀ Öʃ Óɟ{Ñ ¾Ìʇ ¤Ûɰ ʁÐÑ ¾ɭ ȼÒ Öʃ 
Óɟ{Ñ ¾ȓÃÙɭ ßȓ¤ ¾ɨ¾ ¾ɟ εÖŬÌ ÜɟεÖÙ ßɨÍɟ ßɮ ©Ø εÖŬÌ ¾ɨ ÒɮÙɭÈ ŐɭʨÞ ÒØ ÙɨÊ 
η¾×ɟ ÅɟÍɟ ßɮ] ʁÐÑ ¾ɟ ŢčÛÙÑ ÃɟÅx ¾ɥ ÞÍß ÒØ ¤¾ θÛÜɭÝ {ȒĈÑÜÑ ģ×ÛĦÎɟ ʬÛɟØɟ 
ßɨÍɟ ßɮ, ȒÅÞɭ {ȒĈÑÜÑ Õίɠ ¾ßɟ ÅɟÍɟ ßɮ (Åßɟɰ ÀɮÞɠ× ʁÐÑ ¾ɨ εÞɰÈØ εÖŬÌ Öʃ ʁÐÑ ¾ɨ 
ŢčÛεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ }ċÃ ÍɟÒÖɟÑ }ĕÒęÑ ¾ØÑɭ ¾ɭ εÙ¤ ÅÙɟ×ɟ ÅɟÍɟ ßɮ) 
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{ȒĈÑÜÑ Õήɠ Öʃ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ ÀɮÞʃ Öȓć× ȼÒ Þɭ ¾ɨ¾ ̈ ÛÑ ÀɮÞ ×ɟ εÖκŬÍ ÀɮÞ 
ßɨÍɠ ßʅ] εÖκŬÍ ÀɮÞ ¾ɨ¾ ̈ ÛÑ ÀɮÞ ©Ø ĜÙɟĦÈ ÓÑɴÞ ÀɮÞ ¾ɟ Þɰ×ɨÅÑ ßɮ] {Þ¾ɭ yÙɟÛɟ 
¤ĈÅɦĦÈØ ¾ɭ ÖɟĘ×Ö Þɭ ÃɟÅx ¾ɥ ÒØÍʇ ¾ɭ ÖɟĘ×Ö Þɭ ßÛɟ ¾ɭ ÃȕÝÌ ¾ɭ ¾ɟØÌ ÏßÑ ÅɟØɡ 
ØßÍɟ ßɮ] {ÞÞɭ ʁÐÑ ¾ɭ ÏßÑ ¾ɥ ŢηŎ×ɟ ÐɠØɭ-ÐɠØɭ ÑɠÃɭ ¾ɥ ¨Ø ŐɭÈʇ Í¾ ÔïÍɠ ßɮ] 

 

{ȒĈÑÜÑ ¾ɭ ÔɟÏ ¾ȓÄ εÖÑÈʇ Öʃ ŢɟĚÍ Ħ¾ɥÖ Þɭ ×ß Ïɭ¿ɟ À×ɟ ßɮ η¾ εÞɰÈȎØɰÀ 
ŢηŎ×ɟ ¾ɨ Äß yÙÀ-yÙÀ àɭŝʇ Öʃ θÛÕɟȒÅÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 

 

1. ÜɠÍ εÞɰÈØ ¾ɟ àɭŝ (60 Þɭ 100 
0
C Í¾) 

2. ÀÖx εÞɰÈØ ¾ɟ àɭŝ (100 Þɭ 1000 
0
C Í¾) 

3. ʁÐÑ ¾ɭ ÀßÑ ÏßÑ ¾ɟ àɭŝ (1000 Þɭ 1350 
0
C Í¾) 

4. ÍɟÒ àɭŝ (1000 Þɭ 700 
0
C Í¾) 

5. ÃɟÅx ¾ɭ Ţɠ-ßɡȏÈɰÀ ¾ɟ àɭŝ (700 Þɭ 60 
0
C Í¾) 

6. ÑÖɠ ¾ɭ ÒȓÑɪ ÞɰÁÑÑ ¾ɟ àɭŝ (60 Þɭ 30 
0
C Í¾) 

 

ÏßÑ àɭŝ ¾ɨ Äɨî¾Ø ÞÕɠ àɭŝʇ Öʃ ßɨÑɭ ÛɟÙɡ ŢȑÍηŎ×ɟ¤ɰ ÒȕØɡ ÍØß Þɭ ÎÖxÙ ßɨÍɠ ßʅ ÅÔη¾ 
ÏßÑ àɭŝ Öʃ ßɨÑɭ ÛɟÙɡ ŢȑÍηŎ×ɟ¤ɰ ÎÖxÙ ©Ø ØɟÞɟ×ȑÑ¾ ßɨÍɠ ßʅ] 

 

ÏßÑ àɭŝ Öʃ ŢɟĚÍ yκÐ¾ÍÖ ÍɟÒÖɟÑ 1300-1350 
0
C ßɨÀɟ] ÅɨÑʇ ¾ɥ ÀȑÍ ¾ɥ ~ĘÛɟxÐØ 

ÀȑÍ εÞɰÈȎØɰÀ ¾ɥ ~ĘÛɟxÐØ ÀȑÍ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

 

Íɮ×ɟØ εÞɰÈØ ¾ɭ àɭŝ Þɭ ÀÖɶ ÍɠūÍɟ Þɭ yÛÜɨθÝÍ ßÛɟ Öʃ ÞɰÃɟȎØÍ ßɨÍɠ ßɮ] ʁÐÑ ¾ɭ ÏßÑ 
¾ɭ àɭŝ Öʃ ÀÖx ßÛɟ ©Ø ÒßÙɭ Þɭ ÀØÖ ÃɟÅx ¤¾ ÏȕÞØɭ ¾ɭ ÞɰÒ¾x Öʃ zÍɭ ßʅ ȒÅÞ¾ɭ 
ÒȎØÌɟÖĦÛȼÒ ʁÐÑ ÅÙÑɭ Þɭ }ċÃ ÍɟÒÖɟÑ ¾ɟ ȑÑÖɟxÌ ßɨÀɟ] {Þ àɭŝ Öʃ yκÐ¾ÍÖ 
ÍɟÒÖɟÑ θÛ¾εÞÍ ßɨÀɟ ©Ø ÞÕɠ ÕɩȑÍ¾-ØɟÞɟ×ȑÑ¾ ŢηŎ×ɟ¤ɰ ßʇÀɠ ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ 
εÞɰÈØ ¾ɟ ȑÑÖɟxÌ ßɨÀɟ] Ţɠ-ßɡȏÈɰÀ ¾ɭ àɭŝ Öʃ ÏßÑ ¾ɭ yÛÜɨθÝÍ }ĕÒɟÏ Þɭ ÀÖɶ ¾ɭ 
ĦÎɟÑɟɰÍØÌ ¾ɭ ¾ɟØÌ ÃɟÅx ÍɠūÍɟ Þɭ ÀÖx ßɨ ÅɟÍɟ ßɮ] ÑÖɠ ¾ɭ ÒȓÑɪ ÞɰÁÑÑ ¾ɭ àɭŝ Öʃ, 
ÜɠÍÙÑ ¾ɭ ÏɩØɟÑ ȑÑ¾ɟÞ ÀɮÞʃ yȑÍȎØĆÍ ÑÖɠ ¾ɨ ÃɟÅx Öʃ ĦÎɟÑɟɰÍȎØÍ ¾Ø ÏɭÍɠ ßʅ] {Þ 
àɭŝ ¾ɟ ÍɟÒÖɟÑ ÍɭÅɠ Þɭ ÁÈÍɟ ßɮ ©Ø ÍÔ Í¾ Ñßɡɰ ÔïɭÀɟ ÅÔ Í¾ ÞɟØɡ ÑÖɠ ¿ĕÖ Ñ ßɨ 
Åɟ¤] 

ÅɮÞɭ ßɡ ÏßÑ àɭŝ Öʃ ʁÐÑ ÅÙÍɟ ßɮ, εÞɰÈØ, ȒÅÞ¾ɥ ~ɰÃɟ| ŐɭʨÞ ¾ɥ ¨Ø Ôï ÅɟÍɠ ßɮ, ÙɟÙ 
ÀÖx yÐx-şÛ şģ×ÖɟÑ Þɭ {Þ àɭŝ ¾ɭ ~ÒØ ÔÑÍɟ ßɮ, Åɨ ÔɟÏ ¾ɭ àɭŝʇ ¾ɨ ÔɟßØ ¾Ø ÏɭÍɟ ßɮ] 
ÏßÑ àɭŝ ¾ɭ Àɟ×Ô ßɨÑɭ ¾ɟ ÖÍÙÔ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɟ yɰÍ ßɮ] 

 

ηÓØ εÞɰÈØ ¾ɭ¾ ¾ɨ ¾ȓÃÙɟ ÅɟÍɟ ßɮ, ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ, ĦŎɥȑÑɰÀ ¾ɥ ÅɟÍɠ ßɮ ©Ø ĜÙɟĦÈ 
ÓÑɴÞ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ Öʃ zÛĤ×¾ εÞɰÈØ ¾ɟ zÏÜx z¾ɟØ +5 εÖÖɠ Þɭ 40 
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εÖÖɠ ¾ɭ ÔɠÃ ßɨÍɟ ßɮ] - 5 εÖÖɠ z¾ɟØ ¾ɥ ÅɟɰÃ ¾ɥ ÅɟÍɠ ßɮ ©Ø εÞɰÈØ ȐÔÑ Öʃ ÛɟÒÞ 
ÙɩÈɟ Ïɡ ÅɟÍɠ ßɮ] ({Ñ ĚÙɟɰÈ ȎØÈÑx Óɟ{Ñ) 

 

¤¾ ÈÑ εÞɰÈØ (ÀɠÙɟ zÐɟØ) ÔÑɟÑɭ ¾ɭ εÙ¤ ȑÑĞÑεÙζ¿Í yÑȓÖɟȑÑÍ ÃɟÅx yÑȓÒɟÍ ¾ɥ 
zÛĤ×¾Íɟ ßɨÀɠ:- 

 

y×Ħ¾ Óɟ{Ñ : 750-825 η¾Őɟ 

¾ɨ¾ : 65-70 η¾Őɟ 

εÖÙ Ħ¾ɭÙ + Óɟ{Ñ : 26 η¾Őɟ 

ÃȕÑɟ ÒĕÎØ : 150-180 η¾Őɟ 

Ôɠ¨¤Ó ĦÙÅ : 02 η¾Őɟ 

Ôɠ¨¤Ó ĦÙɮÀ : 20 η¾Őɟ 

ÊɨÙɨÖɟ{È : 3 0 - 4 0 η¾Őɟ 

ÅÙɟ ßȓz ÃȕÑɟ : 20 η¾Őɟ 

Ôɠ¤Ó εÞɰÈØ ȎØÈÑx : 100 η¾Őɟ 

{ÑĚÙɟɰÈ εÞɰÈØ ȎØÈÑx  : 456 η¾Őɟ 

 

ÑɨÈ- }ÒØɨĆÍ ÞÕɠ ÊɭÈɟ SAIL ¾ɭ yɰÍÀxÍ zÑɭ ÛɟÙɭ θÛεÕęÑ ĚÙɟɰÈʇ Öʃ εÕęÑ-εÕęÑ ßʅ] εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɨ 
ŢÕɟθÛÍ ¾ØÑɭ ÛɟÙɭ ¾ɟØ¾: 

 

1. {ÑÒȓÈ ¾ċÃɭ ÖɟÙ ¾ɥ ÀȓÌÛĕÍɟ 
 

a. Ùɩß y×Ħ¾ Óɟ{Ñ ¾ɥ ÀȓÌÛĕÍɟ: 
: +10 εÖÖɠ Üȕę× ßɨÑɟ Ãɟȏß¤ 

: -1 εÖÖɠ yκÐ¾ÍÖ 30% ßɨÑɟ Ãɟȏß¤ 

: ¤ġ×ȓεÖÑɟ (Al 2O3) 2.55% yκÐ¾ÍÖ 

: εÞεÙ¾ɟ (SiO2) 2.91% yκÐ¾ÍÖ 

 

 

+10 εÖÖɠ yɰÜ Öʃ ÛȗθǦ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾ÖÅɨØ εÞɰÈØ ©Ø ¾Ö }ĕÒɟÏ¾Íɟ ßɨÀɠ -1 εÖÖɠ 
yɰÜ Öʃ ÛȗθǦ Þɭ ÔɭÊ ÒɟØÀĞ×Íɟ Öʃ ¾Öɠ z¤Àɠ ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö }ĕÒɟÏ¾Íɟ ßɨÀɠ 
¤ġ×ȕεÖÑɟ ¾ɭ % Öʃ ÛȗθǦ Þɭ zØÊɠz| (ȎØÊĆÜÑ ιÊŐɭÊɭÜÑ ÞȕÃ¾ɟɰ¾) Ôï ÅɟÍɟ ßɮ ȒÅÞ¾ɭ 
ÒȎØÌɟÖĦÛȼÒ -5 εÖÖɠ yɰÜ }ĕÒęÑ ßɨÍɟ ßɮ ©Ø {Þ¾ɭ ÒȎØÌɟÖĦÛȼÒ CHUTE ÅɟÖ ßɨ 
ÅɟÍɟ ßɮ] (}ċÃ ¤ġ×ȕεÖÑɟ ¾ɭ ¾ɟØÌ) 
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zÐɟØ/εÖŬÌ 
Ùɩß y×Ħ¾ ¾ɭ Óɟ{Ñ ¾Ìʇ Öʃ SiO2 ¾ɭ ĦÍØ Öʃ ÛȗθǦ ¾ɭ ÞɟÎ, εÞɰÈØ Öʃ ĈÙɟÞɠ ÃØÌ 
'Glassy phase( ÔïÍɟ ßɮ ©Ø εÞɰÈØ Öʃ ÕɰÀȓØÍɟ ¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ] 

 

b. ěÙĆÞ ¾ɥ ÀȓÌÛĕÍɟ 
: -3 εÖÖɠ yɰÜ ę×ȕÑÍÖ 90% ßɨÑɟ Ãɟȏß¤ (ŎεÜɰÀ {ɰÊɭĆÞ) 

: ¾Ö ŎεÜɰÀ {ɰÊɭĆÞ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ÖȓĆÍ ÃȕÑɟ ȑÑ¾ÙÍɟ ßɮ, ȒÅÞÞɭ εÞɰÈØ 
¾ÖÅɨØ ßɨÍɟ ßɮ  

 

c. ¾ɨ¾ ¾ɥ ÀȓÌÛĕÍɟ 
: -3 εÖÖɠ yɰÜ ę×ȕÑÍÖ 85% ßɨÑɟ Ãɟȏß¤ (¾ɨ¾ ¾ɟ ŎεÜɰÀ {ɰÊɭĆÞ) 

: +5 εÖÖɠ yɰÜ Üȕę× ßɨÑɟ Ãɟȏß¤ 

: 5 εÖÖɠ yɰÜ Öʃ ÛȗθǦ Þɭ }ĕÒɟÏ¾Íɟ ÁÈ ÅɟÍɠ ßɮ 
: ¾ɨ¾ Öʃ 0.5 εÖÖɠ Þɭ ¾Ö ¾Ì z¾ɟØ Öʃ ÛȗθǦ Þɭ εÞɰÈȎØɰÀ ¾ɭ ÏɩØɟÑ ¾ɨ¾ 
¾ɥ ¿ÒÍ Öʃ ÛȗθǦ ßɨÍɠ ßɮ 

 

2. ÑÖɠ : 

 

εÖȒĆÞɰÀ/ÑɭÔȓÙɟ{ȒÅɰÀ ŚÖ Öʃ ÔɭÞ εÖŬÌ Öʃ ÒɟÑɠ ¾ɭ ȼÒ Öʃ ÑÖɠ ÊɟÙɡ ÅɟÍɠ ßɮ] ÒɟÑɠ 
zÐɟØ εÖŬÌ ¾ɨ ÔɟɰÐÑɭ ¾ɟ ¾ɟÖ ¾ØÍɟ ßɮ] ÔɭÞ εÖŬÌ Öʃ ÒɟÑɠ εÖÙɟÑɟ εÞɰÈØ ÔɭÊ 
ÒɟØÀĞ×Íɟ Öʃ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɟ ßɮ] zÏÜx ȼÒ Þɭ ÒɟÑɠ ¾ɭ ¾ȓÙ zÐɟØ εÖŬÌ 
¾ɟ 7 Þɭ 8% }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÒɟÑɠ ¾ɭ }ċÃ ŢȑÍÜÍ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö 
ÒɟØÀĞ×Íɟ ©Ø ¾Ö εÞɰÈȎØɰÀ ÀȑÍ ßɨÍɠ ßɮ] ¾Ö % ÒɟÑɠ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö ÔɦεÙɰÀ 
ßɨÍɠ ßɮ, {ÞεÙ¤ ¾Ö ÒɟØÀĞ×Íɟ ßɨÍɠ ßɮ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö }ĕÒɟÏ¾Íɟ ßɨÍɠ ßɮ] 

 

3. {ȒĈÑÜÑ Õήɠ ÍɟÒÖɟÑ: 

 

εÞɰÈØ εÖŬÌ ¾ɟ ŢčÛÙÑ {ȒĈÑÜÑ Hearth ¾ɭ ÖɟĘ×Ö Þɭ η¾×ɟ ÅɟÍɟ ßɮ Åßɟɰ {ĥÈÍÖ 
Ûɟ×ȓ/ÀɮÞ yÑȓÒɟÍ ʬÛɟØɟ ÀɮÞɠ× ʁÐÑ ¾ɨ ÅÙɟ¾Ø 1150 Þɭ 1250 

0
C ¾ɟ ÍɟÒÖɟÑ ÔÑɟ¤ Ø¿ɟ 

ÅɟÍɟ ßɮ] 

 

32.5% CO ÀɮÞ ©Ø 67.5% BF ÀɮÞ ¾ɟ }Ò×ɨÀ ¾ɮÙɨØɡ ÖɟÑ 1900kcal/m
3
 ÔÑɟ¤ Ø¿Ñɭ ¾ɭ 

εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] zÅ¾Ù εÞɰÈȎØɰÀ ĚÙɟɰÈ, εÕÙɟ| ĦÈɡÙ ĚÙɟɰÈ 4150 Kcal/Nm
3
 ¾ɮÙɨØɡ 

ÖɟÑ ¾ɥ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɟ }Ò×ɨÀ ¾ØÍɟ ßɮ] 
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Hearth ¾ɭ ÔßȓÍ yκÐ¾ ÍɟÒÖɟÑ ¾ɭ ¾ɟØÌ ~ÒØɡ ÒØÍ ÒØ εÞɰÈØ ÅÖ ÅɟÍɟ ßɮ] {ÞÞɭ ÔɭÊ 
¾ɥ ÒɟØÀĞ×Íɟ ¾Ö ßɨ ÅɟÍɠ ßɮ, {ÞεÙ¤ }ĕÒɟÏ¾Íɟ ¾Ö ßɨ ÅɟÍɠ ßɮ] ¾Ö Hearth ¾ɭ 
ÍɟÒÖɟÑ ¾ɭ ¾ɟØÌ yÑȓκÃÍ ŢčÛÙÑ ßɨÍɟ ßɮ] εÞɰÈȎØɰÀ ŢηŎ×ɟ ÒȕØɡ Ñßɡɰ ßɨÀɠ, {ÞεÙ¤ -5 

εÖÖɠ yɰÜ Ôï Åɟ¤Àɟ, ×ɟÑɠ Øɡ-Þ¾ȓxÙɭȏÈɰÀ ÙɨÊ Ôï Åɟ¤Àɟ] 
 

ȏÈĚÒÌɠ- SAIL ¾ɭ θÛεÕęÑ Þɰ×ɰŝʇ Öʃ BF&CO ÀɮÞ εÖŬÌ yÑȓÒɟÍ ©Ø ¾ɮÙɨØɡ ÖɟÑ εÕęÑ-

εÕęÑ ßɨÍɟ ßɮ 

 

4. ¾ɨ¾ ÏØ : 

 

εÞɰÈȎØɰÀ ŢηŎ×ɟ Öʃ ¾ɨ¾ ÔɭÞ εÖŬÌ Öʃ ÉɨÞ ʁÐÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] ×ß zÖ ÍɩØ 
ÒØ ¾ȓÙ ÃɟÅx ¾ɟ 3.5 Þɭ 6% ßɨÍɟ ßɮ. }ċÃ ¾ɨ¾ ÏØ ~ÒØɡ ÒØÍ ¾ɨ ě×ȕÅ ¾Ø ÏɭÀɠ, ȒÅÞÞɭ 
ÔɭÊ ¾ɥ ÒɟØÀĞ×Íɟ ¾Ö ßɨ Åɟ¤Àɠ] ĦÈɡ¾Ø ȑÑÖɟxÌ Öʃ ÛȗθǦ ßɨÀɠ. ¾Ö ¾ɨ¾ ÏØ ¾ɭ 
ÒȎØÌɟÖĦÛȼÒ yÒȕÌx εÞɰÈȎØɰÀ ßɨÀɠ] 

 

5. ÖÜɠÑ ¾ɥ ÀȑÍ: 

 

εÞɰÈØ ÖÜɠÑ ¾ɥ ÀȑÍ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɥ ȒĦÎȑÍ ¾ɭ yÑȓÞɟØ εÕęÑ ßɨ Þ¾Íɠ ßɮ] ÔɠÈɡÒɠ 
(ÔęÈx Şȕ ĚÛɟ{ɰÈ) ÍɟÒÖɟÑ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɭ ÒȕØɟ ßɨÑɭ ¾ɟ ȑÑÌx× ÙɭÍɟ ßɮ] ×ß zÖÍɩØ ÒØ 
εÞɰÈØ ÖÜɠÑ ¾ɭ ιÊĦÃɟÅx ¤ɰÊ Þɟ{Ê Þɭ ÏȕÞØɭ zζ¿Øɡ θÛɰÊ ÔɦĆÞ Öʃ Ïɭ¿ɟ ÅɟÍɟ ßɮ Åßɟɰ 
ÍɟÒÖɟÑ 400 0C (ÙÀÕÀ) Í¾ ÒßȓɰÃ ÅɟÍɟ ßɮ] }ċÃ ÖÜɠÑ ÀȑÍ, ¾Ö ÔɠÈɡÒɠ ¾ɭ ¾ɟØÌ 
yκÐ¾-5 εÖÖɠ }ĕÒɟÏÑ ßɨÍɟ ßɮ, {ÞεÙ¤ ¾Ö }ĕÒɟÏ¾Íɟ ßɨÍɠ ßɮ] ¾Ö ÖÜɠÑ ÀȑÍ, }ċÃ 
ÔɠÈɡÒɠ ÍɟÒÖɟÑ ¾Ö }ĕÒɟÏ¾Íɟ ¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ] 

 

ÑɨÈ: ÔɠÈɡÒɠ: ȑÑ¾ɟÞ ÀɮÞ ÍɟÒÖɟÑ Åɨ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɭ ÒȕØɟ ßɨÑɭ ¾ɟ Þɰ¾ɭÍ ÏɭÍɟ ßɮ }Þɭ 
ÔɠÈɡÒɠ ¾ßɟ ÅɟÍɟ ßɮ] ×ß ÙÀÕÀ 400 ιÊŐɠ ÞʃÈɡŐɭÊ ¾ɭ zÞÒɟÞ ßɨÍɟ ßɮ] 

 

εÞɰÈØ ¾ɥ ŎεÜɰÀ, ¾ȕεÙɰÀ ©Ø ĦŎɥȑÑɰÀ 

 

Íɮ×ɟØ εÞɰÈØ ¾ɭ¾ ¾ɨ ŎÜØ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ 100 εÖÖɠ ¾ɭ z¾ɟØ Öʃ ¾ȓÃÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] 
Íɮ×ɟØ ¾ȓÃÙɭ ßȓ¤ εÞɰÈØ ¾ɨ ¤×Ø ĜÙɨyØ (ÓɨĦÊx ŚɟěÈ Òɰ¿ɭ) ¾ɭ ÖɟĘ×Ö Þɭ ¾ȕÙØ ÒØ ÉɰÊɟ 
η¾×ɟ ÅɟÍɟ ßɮ, Íɟη¾ ¾ȕÙØ ιÊĦÃɟÅx ¾ɟ yɰȑÍÖ ÍɟÒÖɟÑ ÙÀÕÀ 60-80 ιÊŐɠ ÞʃÈɡŐɭÊ ßɨ] 
ŢÕɟÛɠ ÜɠÍÙÑ ¾ɭ εÙ¤, εÞɰÈØ ¾ɟ Ôîɟ z¾ɟØ ÑɠÃɭ ¾ɭ ȏßĦÞɭ ÒØ ©Ø ÄɨÈɟ z¾ɟØ ÜɠÝx ÒØ 
ßɨÑɟ Ãɟȏß¤] 

 

yɰÍ Öʃ εÞɰÈØ ¾ɭ θÛεÕęÑ yɰÜʇ ¾ɥ ÅɟɰÃ ¾ɥ ÅɟÍɠ ßɮ] εÞɰÈØ ¾ɟ -5 εÖÖɠ yɰÜ, Ôɰ¾Øʇ Öʃ 
ÛɟÒÞ ÙɩÈ zÍɟ ßɮ] Hearth ÒØÍ ¾ɭ ȼÒ Öʃ }Ò×ɨÀ ¾ØÑɭ ¾ɭ εÙ¤ 15 Þɭ 20 εÖÖɠ yɰÜ ¾ɥ 
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ĦŎɥȑÑɰÀ ¾ɥ ÅɟÍɠ ßɮ] Ôɟ¾ɥ Þɟ{Å ĜÙɟĦÈ ÓÑɴÞ Öʃ ÅɟÍɟ ßɮ] ĦŎɥȑÑɰÀ ¾ɭ ÔɟÏ, ĜÙɟĦÈ 
ÓÑɴÞ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ +10 εÖÖɠ yɰÜ ę×ȕÑÍÖ 65% ©Ø -5 εÖÖɠ yɰÜ 6% 

yκÐ¾ÍÖ ßɨÑɟ Ãɟȏß¤] 

 

εÞɰÈØ ¾ɟ }Ò×ɨÀ ¾ØÑɭ ¾ɭ ÙɟÕ 

 

 

1. ĜÙɟĦÈÓÑɴÞ Öʃ ĦÛɠ¾ɟ×x ÷ɥÊ Öʃ ÔÏÙÑɭ ¾ɭ εÙ¤ ¿ÏɟÑʇ Öʃ }ĕÒęÑ y×Ħ¾ ¾ɭ ¾Ìʇ 
¾ɟ }Ò×ɨÀ ¾ØÑɟ 

2. εÖÙ Ħ¾ɭÙ, ¤ÙÊɠ ĦÙɮÀ ÅɮÞɭ ÞÕɠ ÐɟÍȓ¾Öx yÒεÜĥÈʇ ¾ɟ zκÎx¾ ȼÒ Þɭ }Ò×ɨÀ 
¾ØÑɟ] 

Ôɠ¨¤Ó ÁɨÙ, ěÙȕ ÊĦÈ, ÓɭØɨ ĦŎɮÒ zȏÏ] 

3. ¾ɨ¾ ¨ÛÑ Öʃ ¾ɨ¾ ĦŎɥȑÑɰÀ Öʃ }ĕÒęÑ ¾ɨ¾ ßÛɟ ¾ɨ ʁÐÑ ¾ɭ ȼÒ Öʃ }Ò×ɨÀ 
¾ØÑɟ, yę×Îɟ {Þ¾ɟ ¾ɨ| ÐɟÍȓ¾Öx }Ò×ɨÀ Ñßɡɰ ßɮ 

4. Ãȕɰη¾ ěÙĆÞ ¾ɟ ¾ɮġÞɠÑɭÜÑ εÞɰÈØ ĦŘʅÊ Öʃ ßɨÍɟ ßɮ, ÞȓÒØ-ěÙȒĆÞɰÀ Õίɠ Öʃ ÔßȓÍ 
yκÐ¾ ¾ɨ¾ ÔÃɟÍɟ ßɮ] 

5. ĜÙɟĦÈ ÓÑɴÞ ÔÊɴÑ Öʃ εÞɰÈØ ŢȑÍÜÍ ÔïÑɭ Þɭ ÒɟØÀĞ×Íɟ Ôï ÅɟÍɠ ßɮ, {ÞεÙ¤ ÔÊɴÑ 
Öʃ ¾Öɠ ©Ø ÍɟÒÑ ÏØ Ôï ÅɟÍɠ ßɮ, {ÞεÙ¤ }ĕÒɟÏ¾Íɟ Õɠ Ôï ÅɟÍɠ ßɮ] ĜÙɟĦÈ 
ÓÑɴÞ Öʃ ¾ɨ¾ ØɭÈ Õɠ ¾Ö ßɨ ÅɟÍɟ ßɮ] 

6. yÜȓθǦ×ʇ ¾ɭ ¾ȓÙ şģ×ÖɟÑ ¾ɟ ę×ȕÑÍÖ yɰÜ, yÎɟxÍ] ÞġÓØ, ÓɦĦÓɨØÞ, ȒÅɰ¾, àɟØ 
¾Ö ßɨ ÅɟÍɟ ßɮ] 

7. ÀÖx ÐɟÍȓ ¾ɥ ÀȓÌÛĕÍɟ Öʃ ÞȓÐɟØ] 
8. εÞɰÈØ ¾ɟ ÞɨĿÈɭȑÑɰÀ ÍɟÒÖɟÑ yκÐ¾ ßɨÍɟ ßɮ ÍÎɟ ÀÙÑɟɰ¾ àɭŝ Þɰ¾ɥÌx ßɨÍɟ ßɮ] 
{ÞÞɭ granular àɭŝ ¾ɟ z×ÍÑ Ôï ÅɟÍɟ ßɮ ©Ø cohesive àɭŝ ¾ɥ Ãɩîɟ| ¾Ö ßɨ 
ÅɟÍɠ ßɮ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ BF ¾ɥ Śɟ{θÛɰÀ ÏØ ÔɭßÍØ ßɨ ÅɟÍɠ ßɮ] 

 
 

εÞɰÈØ ĚÙɟɰÈ ¾ɟ ŢηŎ×ɟ ŢÛɟß zØɭ¿ 
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3.3 εÞɰÈØ ¾ɭ ÀȓÌÛĕÍɟ ÒɮØɟÖɠÈØ (Ôɠ¤Ó ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÐɠÑ) 

 

 ØɟÞɟ×ȑÑ¾ ÞɰØÃÑɟ ÕɩȑÍ¾ ÞɰØÃÑɟ 

1. FeO % 8.0 to 11.0 Sinter size 5mm to 40mm 

2. MgO % 2.6 to 3.0 Mean size 18mm to 21mm 

3. Available lime 

(CaO-SiO2)% 

3.4 to 6 DTI 70% MIN 

4. As per BF 

Requirement 

 RDI 30% MAX  

5. SiO2 % 4.8 to 5.2 + 10 mm 65 % min. 

6. Al 2O3 % 3.0 +40 mm 9 % max. 

7. Basicity 1.6 to 2.1 - 5 mm 6% max. 
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ȏÈĚÒÌɠ- ÞɭÙ ¾ɭ yɰÍÀxÍ θÛεÕęÑ Þɰ×ɰŝʇ Öʃ εÞɰÈØ ¾ɥ ÀȓÌÛĕÍɟ ¾ɭ ÖɟÑ¾ yÙÀ-yÙÀ ßɨÍɭ ßʅ] 

 

ÀȓÌÛĕÍɟ ÒɮØɟÖɠÈØ ÒȎØÕɟÝɟ¤ɯ: 
 

ÈĞÔÙØ {ɰÊɭĆÞ (ÊɠÈɡz|):εÞɰÈØ ¾ɥ ÉɰÊɠ Íɟ¾Í ÈĞÔÙØ ÒØɡàÌ ʬÛɟØɟ ȑÑÐɟxȎØÍ ¾ɥ ÅɟÍɠ ßɮ, 

©Ø Ţĕ×ɭ¾ yÙÀ y×Ħ¾ ÁÈ¾ ¾ɥ Íɟ¾Í, ÔɦȒęÊɰÀ ÖɮȏŘĆÞ ÁÈ¾ʇ ¾ɥ Íɟ¾Í ©Ø y×Ħ¾ 
ÞɰØÃÑɟ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] ×ß ÒØɡàÌ }Ñ¾ɥ ßʅÊεÙɰÀ, ÒȎØÛßÑ ©Ø ĜÙɟĦÈ ÓÑɴÞ ŢηŎ×ɟ ¾ɭ 
ÏɩØɟÑ εÞɰÈØ ¾ɭ ŢÕɟÛ ©Ø ÁÝxÌ ¾ɭ ¾ɟØÌ z¾ɟØ Öʃ ¾Öɠ ¾ɨ ȑÑÐɟxȎØÍ ¾ØÍɟ ßɮ] ¾| ¿ȑÑÅ 
ÃØÌʇ ¾ɥ ţɮĆÃØ Íɟ¾Í ¾ɭ yĘ××Ñ Ñɭ ȑÑĞÑεÙζ¿Í ŎÖ ĦÎɟθÒÍ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ Ïɡ ßɮ: 
ŢɟÎεÖ¾ (×ɟ yÛεÜĥÈ) ßɭÖɭÈɟ{È > ʬθÛÍɠ×¾ ßɭÖɭÈɟ{È > ÖɮĈÑɭÈɟ{È > ÓɭØɟ{È] ÜɠÍ ×ɟɰȐŝ¾ 
ÜȒĆÍ ¾ɟ ÞɠÐɟ ÞɰÔɰÐ εÞɰÈØ ÖÜɠÑ ©Ø ĜÙɟĦÈ ÓÑɴÞ ŞɨÈ ¾ɭ ÔɠÃ ÒȎØÛßÑ ©Ø ÞɰÃɟÙÑ ¾ɭ 
ÏɩØɟÑ Óɟ{Ñ ÔÑÑɭ ¾ɥ ŢÛȗȒĕÍ Þɭ ßɨÍɟ ßɮ] 

 

ę×ȕÑɠ¾ØÌ κÀØɟÛÈ ÞȕÃ¾ɟɰ¾ 'Reduction Degradation Index) (zØÊɠz|) 

 

¾Ö ÍɟÒÖɟÑ ÒØ Reduction ¾ɭ ÏɩØɟÑ εÞɰÈØ ¾ɟ àØÌ zÖÍɩØ ÒØ zØÊɠz| ĦÎɮȑÍ¾ ÒØɡàÌ 
ʬÛɟØɟ ȑÑÐɟxȎØÍ η¾×ɟ ÅɟÍɟ ßɮ, Åɨ 550 ιÊŐɠ ÞɭȒġÞ×Þ ÒØ η¾×ɟ ÅɟÍɟ ßɮ] {Þ ÞȕÃ¾ɟɰ¾ ¾ɭ εÙ¤ 
ȑÑĞÑ ÖɟÑ ÛɟɰÄÑɠ× ßʅ] zØÊɠz| ¤¾ ÔßȓÍ ßɡ ÖßĕÛÒȕÌx ÒɮØɟÖɠÈØ ßɮ ȒÅÞ¾ɟ }Ò×ɨÀ ÞÕɠ 
εÞɰÈȎØɰÀ ¾ɟ×ʝ Öʃ ¤¾ ÞɰÏÕx ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ĜÙɟĦÈ ÓÑɴÞ ĦÈɮ¾ ¾ɭ ȑÑÃÙɭ ȏßĦÞɭ 
Öʃ εÞɰÈØ ¾ɭ àØÌ ģ×ÛßɟØ ¾ɥ ÕθÛĥ×ÛɟÌɠ ¾ØÑɭ ¾ɭ εÙ¤ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

 

εÞɰÈØ ĚÙɟɰÈ Öʃ Ţ×ȓĆÍ/ȑÑÀØɟÑɠ ¾ɭ εÙ¤ ¾ȓÄ ÖßĕÛÒȕÌx ÜĜÏ/ÒɮØɟÖɠÈØ: 

 

 

¾ɨ¾ ŎεÜɰÀ {ɰÊɭĆÞ η¾Þɠ Õɠ ÑÖȕÑɭ Öʃ ¾ɨ¾ ¾ɭ -3 εÖÖɠ yɰÜ ¾ɥ ŢȑÍÜÍ }ÒȒĦÎȑÍ 
¾ɨ ¾ɨ¾ ŎεÜɰÀ {ɰÊɭĆÞ ¾ßɟ ÅɟÍɟ ßɮ] ÔɭßÍØ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɭ 
εÙ¤ ¾ɨ¾ ŎεÜɰÀ {ɰÊɭĆÞ 85% Þɭ yκÐ¾ ßɨÑɟ Ãɟȏß¤ 

ěÙĆÞ ŎεÜɰÀ {ɰÊɭĆÞ η¾Þɠ Õɠ ÑÖȕÑɭ Öʃ ěÙĆÞ ¾ɭ -3 εÖÖɠ yɰÜ ¾ɥ ŢȑÍÜÍ 
}ÒȒĦÎȑÍ ¾ɨ ěÙĆÞ ŎεÜɰÀ {ɰÊɭĆÞ ¾ßɟ ÅɟÍɟ ßɮ] ÔɭßÍØ 
εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɭ εÙ¤ ěÙĆÞ 

θÒØɟ| ÞȕÃ¾ɟɰ¾ 90% Þɭ yκÐ¾ ßɨÑɟ Ãɟȏß¤ 

ÔÑx Şȕ ĚÛɟ{ɰÈ(ÔɠÈɡÒɠ) ÔÑx Şȕ Òɦ{ɰÈ ÍɟÒÖɟÑ εÞɰÈȎØɰÀ ŢηŎ×ɟ ¾ɭ ÒȕØɟ ßɨÑɭ ¾ɟ Þɰ¾ɭÍ 
ÏɭÍɟ ßɮ] ×ß ÞɟÖɟę×Íɪ 400 ιÊŐɠ ÞɭȒġÞ×Þ ¾ɭ zÞÒɟÞ ßɨÍɟ ßɮ 
©Ø ÞɟÖɟę×Íɪ εÞɰÈØ ÖÜɠÑ ¾ɭ ιÊĦÃɟÅx ÛɟÙɭ εÞØɭ Þɭ θÛɰÊ 
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ÔɦĆÞ ¾ɭ ÏȕÞØɭ yɰȑÍÖ ÕɟÀ Öʃ Òɟ×ɟ ÅɟÍɟ ßɮ 
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3.4 Öȓć× àɭŝ ¤Ûɰ }Ò¾ØÌ 

 

 

Öȓć× àɭŝʇ }Ò¾ØÌʇ ¾ɟ×x 

εÞɰÈØ ȑÑÖɟxÌ 
&ÜɠÍÙ¾ ÕÛÑ. 

Balling drums,  
εÞɰÈØ ÒɮÙɭÈ, ĦŎɥÑ ŎÜØ 

¾ȕÙØ 

εÖŬÌ ©Ø ÀɨÙɡ ÔÑɟÑɭ ¾ɭ εÙ¤, 
εÞɰÈȎØɰÀ Öʃ θÛεÕęÑ z¾ɟØ ¾ɨ 
yÙÀ ¾ØÑɟ,  εÞɰÈØ ¾ɭ¾ ¾ɨ 
¾ȓÃÙÍɟ ßɮ, 
εÞɰÈØ ¾ɨ ÉɰÊɟ/ÞɟÖɟę×ɠ¾ȗÍ 
¾ØÑɟ 

ȑÑ¾ɟÞ¾Íɟx }ċÃ àÖÍɟ ÛɟÙɭ Òɰ¿ɭ, 
ÔɮÈØɡ, ÃŎÛɟÍ |¤ÞÒɠ 

ŐɭÈ ¾ɭ ÑɠÃɭ Þɭ ßÛɟ ¿ɠɰÃÑɭ ¾ɭ 
εÙ¤, ȑÑ¾ɟÞ ßÛɟ ¾ɨ ÞɟÓ ¾ØÑɭ 
¾ɭ εÙ¤ 

 

zÑȓÒɟȑÍ¾ ιÊĜÔɭ {ÙɭĆŘɦȑÑ¾ ÓɥÊØ, ¾ęÛɭ×Ø 

Ôɰ¾Ø 

ÓɥιÊɰÀ ÞÖɟ×ɨȒÅÍ ¾ØÑɭ ¾ɭ 
εÙ¤, ÃɟÅx ŘɟɰÞÒɨÈx ¾ɭεÙ¤ 

¾ċÃɭ ÖɟÙ ¾ɟ ÕɰÊɟØÌ 

¾ɨ¾ ©Ø ěÙĆÞ 
ŎÜØ 

ØɨÙ ŎÜØ, ØɦÊ εÖġÞ ßɮÖØ 
ŎÜØ 
ŐɮÔ ŎɭÑ 

¾ɨ¾ ¾ɨ ¾ȓÃÙÑɭ ¾ɭ εÙ¤, ěÙĆÞ 
¾ɨ ¾ȓÃÙÑɭ ¾ɭ εÙ¤, 

¾ɨ¾ }ÉɟÑɭ ¾ɭ εÙ¤ 

 

ÈɭĆÑɨ yÎxÜɟĦŝ 

 

1. θÛεÜĥÈ }ĕÒɟÏ¾Íɟ  : ŢȑÍ ÛÀx ÖɠÈØ ŢȑÍ ÁɰÈɟ εÞɰÈØ ¾ɟ }ĕÒɟÏÑ 

2. θÛεÜĥÈ ÍɟÒ ¿ÒÍ  : ŢȑÍ ÈÑ εÞɰÈØ Öʃ ÀɮÞ ¾ɥ ¿ÒÍ  

3. θÛεÜĥÈ ȐÔÅÙɡ ¾ɥ ¿ÒÍ : ŢȑÍ ÈÑ εÞɰÈØ ÒØ ȐÔÅÙɡ ¾ɥ ¿ÒÍ 

4. θÛεÜĥÈ ¾ɨ¾ ¿ÒÍ  : ŢȑÍ ÈÑ εÞɰÈØ Öʃ ¾ɨ¾ ¾ɥ ¿ÒÍ  

5. θÛεÜĥÈ ěÙĆÞ ¿ÒÍ  : ŢȑÍ ÈÑ εÞɰÈØ Öʃ ěÙĆÞ ¾ɥ ¿ÒÍ 

 

¾Ö ÙɟÀÍ ÒØ εÞɰÈØ ¾ɟ }ĕÒɟÏÑ ¾ØÑɭ ¾ɭ εÙ¤, εÞɰÈØ ¾ɥ θÛεÜĥÈ }ĕÒɟÏ¾Íɟ ×ÎɟÞɰÕÛ 
yκÐ¾ ßɨÑɠ Ãɟȏß¤ ©Ø ÀȓÌÛĕÍɟ ÖɟÑ¾ʇ ¾ɨ Ę×ɟÑ Öʃ Ø¿Íɭ ßȓ¤ yę× ÞÕɠ ÃɟØ ÒɮØɟÖɠÈØ 
×ÎɟÞɰÕÛ ¾Ö ßɨÑɭ Ãɟȏß¤] 

 

εÞɰÈȎØɰÀ ¾ɭ Óɟ×Ïɭ 
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1. ¿ÏɟÑʇ Öʃ }ĕÒęÑ ÕɟØɡ Öɟŝɟ Öʃ Ùɩß y×Ħ¾ Óɟ{Ñ ¾ɟ ÔɭßÍØ }Ò×ɨÀ] 

2. θÛεÕęÑ ÐɟÍȓ¾Öx yÒεÜĥÈʇ ÅɮÞɭ ěÙȕ ÊĦÈ, εÖÙ Ħ¾ɭÙ, ÃȕÑɭ ¾ɥ ÐȕÙ, ĦÙÅ zȏÏ ¾ɟ ÙɟÕ¾ɟØɡ 
}Ò×ɨÀ] 

3. ÞȓÒØ ěÙĆĦÊ εÞɰÈØ ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ ÔÊɴÑ Þɭ ¾ċÃɭ ěÙĆÞ ¾ɨ ÞÖɟĚÍ ¾ØÍɟ ßɮ] 
{ÞÞɭ ĜÙɟĦÈ ÓÑɴÞ Öʃ ¾ɨ¾ ¾ɥ ¾ɟÓɥ ÔÃÍ ßɨÍɠ ßɮ ©Ø }ĕÒɟÏ¾Íɟ Öʃ ÞȓÐɟØ ßɨÍɟ ßɮ] 

4. ÞȓÒØ ěÙĆĦÊ εÞɰÈØ ¾ɥ }ċÃ ȎØʪ×ȕεÞȐÔεÙÈɡ ¾ɭ ¾ɟØÌ, z×ØÑ ¦ĆÞɟ{Ê ¾ɥ Êɟ{ØɮĆÈ 
reduction Ôï ÅɟÍɠ ßɮ, Åɨ zÀɭ ¾ɨ¾ ¾ɥ ÔÃÍ Öʃ ×ɨÀÏɟÑ ¾ØÍɠ ßɮ] 

5. εÞɰÈØ ¾ɟ 'ÖȗÏȓ¾ØÌ) softening ÍɟÒÖɟÑ yκÐ¾ ßɨÍɟ ßɮ ©Ø ÖȗÏȓ¾ØÌ ¾ɟ ÀÙÑɟɰ¾ àɭŝ Þɰ¾Øɟ 
ßɨÍɟ ßɮ] {ÞÞɭ granular àɭŝ ¾ɟ z×ÍÑ Ôï ÅɟÍɟ ßɮ ©Ø cohesive àɭŝ ¾ɥ Ãɩîɟ| ¾Ö ßɨ 
ÅɟÍɠ ßɮ] ÑÍɠÅÍÑ, ĜÙɟĦÈ ÓÑɴÞ ¾ɥ Śɟ{θÛɰÀ ÏØ Öʃ ÞȓÐɟØ ßɨÍɟ ßɮ] 

6. ¾Ö εÞεÙ¾ɦÑ ÞɟÖŐɠ ©Ø }ċÃ ÀÖx ÐɟÍȓ ÍɟÒÖɟÑ ¾ɭ ¾ɟØÌ ÀÖx ÐɟÍȓ ¾ɥ ÀȓÌÛĕÍɟ 
(¤Þ¤Ö¤Þ ¾ɭ ȸȒĥÈ¾ɨÌ Þɭ) Öʃ ÞȓÐɟØ ßɨÍɟ ßɮ] }ċÃ ÀÖx ÐɟÍȓ ¾ɟ ÍɟÒÖɟÑ ÀÖx ÐɟÍȓ Þɭ ÔɭßÍØ 
ÞġÓØ ßÈɟÑɭ Öʃ ×ɨÀÏɟÑ ÏɭÍɟ ßɮ] 

7. ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ÃɟȒÅʋÀ ÞɭĆÜÑ Öʃ ÞɟÖŐɠ ¾ɥ ßʅÊεÙɰÀ ¾Ö ßɨ ÅɟÍɠ ßɮ, ©Ø ¾Ö ÙɦȒÅȒĦÈĆÞ 
¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

8. ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙÑ yκÐ¾ θÛĤÛÞÑɠ× ©Ø ¾ȓÜÙ ßɨÍɟ ßɮ 
 

3.5 εÞɰÈØ Þɰ×ɰŝ Öʃ ÞȓØàɟ ¿ÍØɭ 
 

1. ÐȕÙ ŢÏȕÝÌ : Ãȕɰη¾ εÞɰÈȎØɰÀ Öʃ ÔßȓÍ ÞɟØɭ Óɟ{ęÞ ¾Ìʇ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ, 

ȒÅÞÞɭ ÔßȓÍ yκÐ¾ ÐȕÙ ŢÏȕÝÌ ßɨÍɟ ßɮ] ÛʃȏÈÙɭÜÑ ¾ɟ ¾ȓÜÙ ÞɰÃɟÙÑ 
zÛĤ×¾ ßɮ] ÊĦÈ ÖɟĦ¾ ¾ɟ Ţ×ɨÀ ÅȼØɡ ßɮ] κÃÖÑɠ ĦÈɮ¾ }ĕÞÅxÑ 
50mg/NM3

 ßɮ] Fugitive }ĕÞÅxÑ (ÒȎØÛɭÜ) 2mg/NM3
 ßɮ 

2. ÀɮÞ ÞȓØàɟ : ÀɮÞʇ (zÖÍɩØ ÒØ εÖκŬÍ ÀɮÞ ©Ø ¾ɨ¾ ¨ÛÑ ÀɮÞ) ¾ɟ }Ò×ɨÀ ÃɟÅx 
εÖŬÌ ¾ɨ ŢčÛεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ, ÀɮÞ ÞȓØàɟ ¾ɭ εÙ¤ 
ÞÕɠ ŢɨÈɨ¾ɦÙ ¾ɟ ÒɟÙÑ ¾ØÑɟ ÔßȓÍ ÖßĕÛÒȕÌx ßɮ] ÀɮÞ Ùɟ{Ñ ÒØ ¾ɟÖ 
¾ØÍɭ ÞÖ× ÀɮÞ ÖɟĦ¾ ©Ø ¾ɟÔxÑ ÖɨÑɨ ¦ĆÞɟ{Ê (Þɠ)̈ ÀɮÞ ÖɦȑÑÈØ 
¾ɟ }Ò×ɨÀ zÛĤ×¾ ßɮ] 

3. ĘÛȑÑ ŢÏȕÝÌ: ÔßȓÍ yκÐ¾ ßÛɟ ¾ɥ Öɟŝɟ ¤ĈÅɦĦÈØ Òɰ¿ʇ ¾ɭ ÖɟĘ×Ö Þɭ ¿ɠɰÃɠ ÅɟÍɠ ßɮ] 
ÞĆÜÑ Ùɟ{Ñ ×ɟ ¤ĈÅɦĦÈØ Öʃ ¾ßɡɰ Õɠ Îɨîɠ Þɠ Ùɡ¾ɭÅ ¾ɭ ¾ɟØÌ }ċÃ 
ĦÍØ ¾ɟ ÜɨØ ßɨÍɟ ßɮ] εÞɰÈØ ĚÙɟɰÈ Öʃ ¤×Ø ¾ɰŢɭÞØ, κÃÙØ ×ȕȑÑÈ, ßɮÖØ 
ŎÜØ, ¾ɨ¾ ŎÜØ Õɠ }ċÃ ÜɨØ ÒɮÏɟ ¾ØÑɭ ÛɟÙɭ àɭŝ ßʅ] |×Ø ĚÙÀ ¾ɟ 
{ĦÍɭÖɟÙ ÅȼØɡ ßɮ. 

 

3.6 z|¤Þ¨ 45001:2018 (ģ×ɟÛÞɟȑ×¾ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ŢÔɰÐÑ ŢÌɟÙɡ): 
 



58  

¨¤Ã ¤ɰÊ ¤Þ¤Ö¤Þ ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɭ ¾ɭ εÙ¤ ¤¾ ©ÒÃɟȎØ¾ ÞɰØÃÑɟ ŢÏɟÑ ¾ØÍɟ ßɮ η¾ 
¿ÍØʇ ¾ɥ ÒßÃɟÑ ¾ɥ ÅɟÍɠ ßɮ, ¾ÖxÃɟȎØ×ʇ ÒØ }Ñ¾ɭ ŢÕɟÛ ¾ɟ z¾ÙÑ η¾×ɟ ÅɟÍɟ ßɮ ©Ø 
ŢÕɟÛ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ }κÃÍ ȑÑ×ɰŝÌ Ø¿ɟ ÅɟÍɟ ßɮ] ×ß η¾Þɠ ¾ɰÒÑɠ ¾ɨ ¾ɟÑȕÑɠ ȼÒ 
Þɭ yÑȓÒɟÙÑ ¾ØÑɭ, ¾ÖxÃɟȎØ×ʇ ¾ɭ ÞɟÎ }κÃÍ ÞɰÃɟØ ©Ø ÒØɟÖÜx ÞȓȑÑȒĤÃÍ ¾ØÑɭ, ¾ÖxÃɟȎØ×ʇ 
¾ɥ ×ɨĈ×Íɟ ÞȓȑÑȒĤÃÍ ¾ØÑɭ ©Ø ÞɰÕɟθÛÍ zÒɟÍ ȒĦÎȑÍ×ʇ Þɭ ȑÑÒÈÑɭ ¾ɭ εÙ¤ ģ×ÛĦÎɟ ¾ØÑɭ 
Öʃ Þßɟ×Íɟ ¾ØÍɟ ßɮ] {Þ¾ɟ }ĕÒɟÏ ×ɟ }Þ¾ɭ yɰȑÍÖ }Ò×ɨÀ¾Íɟx ¾ɥ ÞȓØàɟ Þɭ ¾ɨ| ÞØɨ¾ɟØ 
Ñßɡɰ ßɮ] 

 

×ß ĦÎɟθÒÍ ISO 9001 (ÀȓÌÛĕÍɟ) ©Ø ISO 14001 (Ò×ɟxÛØÌ) ŢÔɰÐÑ ŢÌɟÙɡ ÖɟÑ¾ʇ ¾ɭ yÑȓ¾ȕÙ 
ßɮ] {ÞÞɭ ÞɰÀÉÑ ¾ɭ ÕɠÍØ ÀȓÌÛĕÍɟ, Ò×ɟxÛØÌ ©Ø ģ×ɟÛÞɟȑ×¾ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ŢÔɰÐÑ 
ŢÌɟεÙ×ʇ ¾ɭ ¤¾ɥ¾ØÌ ¾ɨ ÞȓθÛÐɟÅÑ¾ ÔÑɟÑɭ Öʃ ÖÏÏ εÖÙÍɠ ßɮ] 

 

ÒȕÌxÍɪ ¾ɟ×ɟxȒęÛÍ OH&SMS ¾ɭ ŢÕɟÛ ßʅ: 

 

a) Åɨζ¿Ö ©Ø Ñȓ¾ÞɟÑ ¾Ö ßɨ Åɟ¤ɰÀɭ ©Ø/×ɟ ÞÖɟĚÍ ßɨ Åɟ¤ɰÀɭ 

b) ÏȓÁxÈÑɟ̈ ɰ, ÁÈÑɟ¨ɰ ©Ø ÙɟÀÍ Öʃ ¾Öɠ 

c) θÛĤÛÞÑɠ× ÞɰÃɟÙÑ 

d) ȑÑ×Öʇ, ¾ɟÑȕÑ, ¾ɰÒÑɠ ÖɟÑ¾ʇ ©Ø ŢÎɟ̈ ɰ ¾ɟ yÑȓÒɟÙÑ 

e) ¾ɟ×xĦÎÙ ÒØ ĦÛɟĦĖ× ©Ø ÞȓØàɟ ¾ɭ εÙ¤ ¤¾ ģ×ÛȒĦÎÍ ©Ø ¾ȓÜÙ ȸȒĥÈ¾ɨÌ 

f) Þ¾ɟØɟĕÖ¾ ¾ɰÒÑɠ ¾ɥ ÄθÛ ©Ø ŢȑÍĥÉɟ] 

--- 

 

  



59  

yĘ×ɟ× 4 

ĜÙɟĦÈ ÓÑɴÞ 

 

4.1 ÒȎØÃ× 

Ôɠ¤Ó ¤¾ ¾ɟ}ɰÈØ ¾ØɰÈ ßɡÈ ©Ø ÖɟÞ ¤ĆÞÃʃÅØ ßɮ, ȒÅÞÖʃ ÉɨÞ ¾ċÃɭ ÖɟÙ ¾ɨ Õήɠ ¾ɭ ~ÒØ Þɭ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ ©Ø ÀÖx 
ĜÙɟĦÈ ¾ɨ ʨ×ȕ×Þx ¾ɭ ÖɟĘ×Ö Þɭ ÑɠÃɭ Þɭ ÕɭÅɟ ÅɟÍɟ ßɮ] ~ĥÖɟ ¾ɨ ÀɮÞ Þɭ ÔÊɴÑ Öʃ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ¦ĆÞɠÅÑ 

¾ɨ ÔÊɴÑ Þɭ ÀɮÞ Öʃ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] ÀɮÞ Õίɠ ¾ɭ ~ÒØ ÃïÍɠ ßɮ ÅÔη¾ ÔÊɴÑ ©Ø ¾ɨ¾ Õίɠ ¾ɭ ÖɟĘ×Ö Þɭ ÑɠÃɭ 

}ÍØÍɭ ßʅ] ŢȑÍηŎ×ɟ¨ɰ ¾ɥ ŢȑÍÐɟØɟ ÞÖŐ ŢηŎ×ɟ ¾ɨ yĕ×ɰÍ ¾ȓÜÙÍɟ Þɭ ¤¾ reducing  ÛɟÍɟÛØÌ ÔÑɟÍɠ ßɮ] ĜÙɟĦÈ 

ÓÑɴÞ Ţɩʬ×ɨκÀ¾ɥ ¾ɟ ÛɟĦÍθÛ¾ θÛ¾ɟÞ }ċÃ ÜȒĆÍ ÛɟÙɭ ¾ɨ¾ ¾ɭ }ĕÒɟÏÑ ¾ɭ ÞɟÎ ßȓz ȒÅÞÑɭ Ôîɭ z¾ɟØ ¾ɭ ĜÙɟĦÈ ÓÑɴÞ 

¾ɭ ȑÑÖɟxÌ ¾ɨ ÞàÖ ÔÑɟ×ɟ] 

4.2 ¾ċÃɭ ÖɟÙ ©Ø }Ñ¾ɥ ÀȓÌÛĕÍɟ 

 

ÕɟØÍ Öʃ ĦÈɡÙ ¾ɟ }ĕÒɟÏÑ Ôîɭ ÒɮÖɟÑɭ ÒØ ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ÖɟĘ×Ö Þɭ η¾×ɟ Åɟ Øßɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ Öʃ ÀÙɟÑɭ ¾ɭ εÙ¤ Ùɩß 
y×Ħ¾, εÞɰÈØ ©Ø ¾ɨ¾ ŢÖȓ¿ ¾ċÃɭ ÖɟÙ ßʅ] 

 

¾ċÃɟ ÖɟÙ: 

θÒÀ z×ØÑ ¾ɭ }ĕÒɟÏÑ ¾ɭ εÙ¤ ȑÑĞÑεÙζ¿Í ¾ċÃɭ ÖɟÙ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ: - 
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(i) Ùɩß y×Ħ¾  

(ii)  ÃȕÑɟ ÒĕÎØ/¤ÙÊɠ ĦÙɮÀ  

(iii)  ÊɨÙɨÖɟ{È  

(iv) ĆÛɟÈxÅɟ{È  

(v) ÖʅÀÑɠÅ y×Ħ¾  

(vi) εÞɰÈØ  

(vii)  ¾ɨ¾  

(viii)  ÒɭġÙɭÈ  

(ix) ĦŎɮÒ ({ĦÒɟÍ/Ùɨßɟ)   

(x) ¾ɨ×Ùɭ ¾ɥ ÐȕÙ / ÍɟØ¾ɨÙ 

Ùɩß y×Ħ¾: Ùɩß ×ȓĆÍ ÞɟÖŐɠ; ÀÖx ÐɟÍȓ (HOT METAL) ¾ɨ Ùɨßɟ ŢÏɟÑ ¾ØÍɟ ßɮ] Ùɩß y×Ħ¾ ¦ĆÞɟ{Ê, ÞġÓɟ{Ê ©Ø 
¾ɟÔɼÑɭÈ ¾ɭ ȼÒ Öʃ }ÒÙĜÐ ßɮ]  ßɭÖɭÈɟ{È (ÙɟÙ ØɰÀ) ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÑɭ ÛɟÙɟ ¦ĆÞɟ{Ê ȼÒ č×ɟÏɟÍØ ÞɭÙ Þɰ×ɰŝʇ Öʃ 
}Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ×ß θÒÀ z×ØÑ ¾ɭ ȑÑĥ¾ÝxÌ ¾ɭ εÙ¤ ĜÙɟĦÈ ÓÑɴÞ Öʃ ŢÖȓ¿ ¿ȑÑÅ ßɮ, zÖ ÍɩØ ÒØ {ÞÖʃ 62% Þɭ 
66% Í¾ ¾ɥ Ùɩß ÞɟÖŐɠ ßɨÍɠ ßɮ Åɨ yĆÞØ 20% ¾ɥ ÞɠÖɟ Í¾ Ţɟ¾ȗȑÍ¾ ȼÒ Þɭ Òɟ¤ ÅɟÑɭ ÛɟÙɭ Óɟ{ęÞ (-10 ¤Ö¤Ö) Þɭ Åȓîɠ 
ßɨÍɠ ßɮ] ×ʬ×θÒ ÓɦĦÓɨØÞ, ÞġÓØ ©Ø ÍɟɰÔɭ ÅɮÞɠ yÜȓθǦ×ʇ Þɭ yÒɭàɟ¾ȗÍ ÖȓĆÍ, }ÑÖʃ ÀʅÀ ¾ɭ ȼÒ Öʃ }ċÃ ¤ġ×ȕεÖÑɟ ©Ø 
εÞεÙ¾ɟ ÞɟÖŐɠ ßɨÍɠ ßɮ] }ċÃ ¤ġ×ȕεÖÑɟ ÞɟÖŐɠ ĦÙɮÀ ¾ɨ yĕ×κÐ¾ κÃÒκÃÒɟ ÔÑɟÍɠ ßɮ ©Ø ȒĦÎØ Õίɠ ÞɰÃɟÙÑ ¾ɭ εÙ¤ 
ÞÖĦ×ɟ¤ɰ ÒɮÏɟ ¾ØÍɠ ßɮ] 

ÃȕÑɟ ÒĕÎØ/¤ÙÊɠ ĦÙɮÀ:ěÙĆÞ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] Ùɩß ×ȓĆÍ ÞɟÖŐɠ Öʃ ÖɩÅȕÏ ÀʅÀ ¾ɭ θÒÁÙÑɭ ȐÔɰÏȓ ¾ɨ ¾Ö ¾ØÑɭ Öʃ 
ÖÏÏ ¾ØÍɟ ßɮ ©Ø Ùɩß ȑÑÖɟxÌ Öʃ yĞÙɡ× yÜȓθǦ×ʇ ¾ɭ ÞɟÎ ŢÕɟÛɠ ËɰÀ Þɭ εÖÙ¾Ø ĦÙɮÀ ÔÑɟÍɟ ßɮ] ¤ÙÊɠ ĦÙɮÀ ÃȕÑɟ 
ÒĕÎØ ¾ɟ ¤¾ θÛ¾ġÒ ßɮ Åɨ ĦÈɡÙ ĚÙɟɰÈ Öʃ zÞɟÑɠ Þɭ }ÒÙĜÐ ßɨÍɟ ßɮ] {Þ¾ɭ }Ò×ɨÀ Þɭ yÒεÜĥÈ }Ò×ɨÀ Öʃ ÖÏÏ 
εÖÙÍɠ ßɮ ©Ø {Þ Ţ¾ɟØ }ĕÒɟÏÑ ÙɟÀÍ ¾Ö ßɨ ÅɟÍɠ ßɮ] 

ĆÛɟÈxÅɟ{È: ×ß ¤¾ ×ɨč× ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] ĆÛɟÈxÅɟ{È SiO2 (εÞεÙ¾ɟ) ¾ɟ ¤¾ ¿ȑÑÅ ßɮ ©Ø ÞɟÖɟę× 

ÒȎØȒĦÎȑÍ×ʇ Öʃ {ÞÖʃ ÙÀÕÀ 96 - 97% SiO2, Ôɟ¾ɥ yÜȓθǦ×ɟɯ ßɨÍɠ ßʅ] ĆÛɟÈxÅɟ{È {ĥÈÍÖ ĦÙɮÀ ÖȕÙÕȕÍÍɟ ¾ɨ ÔÑɟ¤ Ø¿Íɭ 

ßȓ¤ ĦÙɮÀ Öʃ }ċÃ ¤ġ×ȕεÖÑɟ ¾ɭ ÔȓØɭ ŢÕɟÛʇ ¾ɟ ŢȑÍ¾ɟØ ¾ØÑɭ Öʃ yÒÑɠ ÕȕεÖ¾ɟ ȑÑÕɟÍɟ ßɮ] 

ÖʅÀÑɠÅ y×Ħ¾: ×ß ÀÖx ÐɟÍȓ Öʃ ÖʅÀÑɠÅ ¾ɥ zÒȕȑÍx ¾ɭ εÙ¤ ×ɨč× (additive) ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] ÖʅÀÑɠÅ y×Ħ¾ 
Mn ©Ø Fe ¾ɭ Þɰ×ȓĆÍ ¦ĆÞɟ{Ê ¾ɭ ȼÒ Öʃ }ÒÙĜÐ ßɮ ©Ø ĦÈɡÙ ĚÙɟɰÈ Öʃ }Ò×ɨÀ ¾ɭ εÙ¤ ¤Ö¤Ñ ¾ɥ ÞɟÖɟę× ÞɟÖŐɠ 

ÙÀÕÀ 28 - 32% ßɮ, ßɟÙɟɰη¾ ÞɭÙ ¾ɭ ÒɟÞ }ÒÙĜÐ ÖʅÀÑɠÅ y×Ħ¾ Öʃ àɟØ ¾ɥ Öɟŝɟ yκÐ¾ ßɮ, {ÞεÙ¤ {Þ¾ɟ }Ò×ɨÀ 

}κÃÍ ȼÒ Þɭ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 
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¾ɨ¾:×ß ¤¾ yÒÃɟ×¾ ©Ø ʁÐÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ, ÔÊɴÑ ¾ɟ ÞÖÎxÑ ¾ØÍɟ ßɮ ©Ø ÒɟØÀĞ× ÔɭÊ ¾ɨ ÔÑɟ¤ Ø¿Ñɭ Öʃ 
ÖÏÏ ¾ØÍɟ ßɮ] ¾ɨ¾ (ÐɟÍȓ¾Öx) ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ Öʃ ʁÐÑ ©Ø reducing ¤ÅʃÈ ÏɨÑʇ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

ÕɟØÍɠ× ¾ɨ×Ùɭ ¾ɥ θÛÜɭÝÍɟ }ċÃ Øɟ¿ (25 - 30%) ©Ø }ÞÞɭ Õɠ ÔÏÍØ ßɮ, Øɟ¿ ÞɟÖŐɠ Öʃ ģ×ɟÒ¾ }ÍɟØ-ÃïɟÛ, ¿ØɟÔ ¾ɨ¾ 
ÜȒĆÍ ¾ɭ ¾ɟØÌ yĕ×κÐ¾ Óɟ{Ñ ÒÏɟÎx }ĕÒęÑ ßɨÑɟ, ÑÖɠ ÞɟÖŐɠ Öʃ ÍɭÅɠ Þɭ }ÍɟØ-ÃïɟÛ {ĕ×ɟȏÏ] ¿ØɟÔ ÀȓÌÛĕÍɟ ÛɟÙɭ 

¾ɨ¾ ¾ɥ ÞÖĦ×ɟ Øßɡ ßɮ, {ÞεÙ¤ }Ò×ȓĆÍ 13-16% ¾ɥ ¾ɨ¾ Øɟ¿ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ĦÛÏɭÜɠ ¾ɨ×Ùɭ ¾ɭ εÖŬÌ Öʃ z×ɟȑÍÍ 

¾ɨ×Ùɟ (75-95%) εÖÙɟ¾Ø {ÞÞɭ ȑÑÒÈɟ À×ɟ ßɮ] 

εÞɰÈØ: ×ß Ùɩß ÐɟØÌ ¾ØÑɭ ÛɟÙɟ ÒÏɟÎx ßɮ] Þɰ×ɰŝ/¿ÏɟÑʇ Öʃ }ĕÒęÑ ßɨÑɭ ÛɟÙɭ Óɟ{Ñ ¾ɨ εÞɰÈØ Öʃ ÒȎØÛȑÍxÍ ¾Ø¾ɭ ŢÕɟÛɠ 

ËɰÀ Þɭ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ×ß ĜÙɟĦÈ ÓÑɴÞ Öʃ ÃɟÅx ßɨÑɭ ÛɟÙɭ Ùɩß y×Ħ¾ ©Ø ¾ɨ¾ Øɟ¿ ¾ɭ εÙ¤ zÛĤ×¾ yȑÍȎØĆÍ 

ÃȕÑɟ ŢÏɟÑ ¾ØÍɟ ßɮ] εÞɰÈȎØɰÀ ÃɟÅx Öʃ ȑÑȏßÍ ¾ɨ¾ Þɭ }ÒÙĜÐ ÀÖɶ ¾ɭ ¾ɟØÌ zØɰεÕ¾ ÞɰÙ×Ñ 'incipient fusion) ʬÛɟØɟ 

Óɟ{Ñ ¾Ìʇ ({ĦÒɟÍ Þɰ×ɰŝ yÒεÜĥÈ ©Ø Ùɩß y×Ħ¾ Óɟ{Ñ) ¾ɭ ¤¾ŝɠ¾ØÌ ¾ɥ ŢηŎ×ɟ ßɮ] {Þ Ţ¾ɟØ ŢɟĚÍ ÙɰÒÏɟØ ȑÄşÒȕÌx 
şģ×ÖɟÑ ¾ɨ "εÞɰÈØ" ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÍɟ ßɮ] 

ĦŎɮÒ (ĦÈɡÙ/Ùɨßɟ):ĦÈɡÙ ĚÙɟɰÈ Öʃ }ĕÒɟÏ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ Öʃ ĦŎɮÒ }ĕÒęÑ ßɨÍɟ ßɮ ȒÅÞ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ Öʃ Ôɮ¾ 

ÃɟȒÅʋÀ ʬÛɟØɟ ÙɟÕ¾ɟØɡ ȼÒ Þɭ η¾×ɟ ÅɟÍɟ ßɮ] {ÞÞɭ Õȏή×ʇ ¾ɥ }ĕÒɟÏ¾Íɟ ÔïÍɠ ßɮ ©Ø }ĕÒɟÏÑ ÙɟÀÍ ¾Ö ßɨÍɠ ßɮ] 

ÒɭÙɭʨÞ: ×ß Õɠ Ùɩß ÐɟØÌ ¾ØÑɭ ÛɟÙɟ ÒÏɟÎx ßɮ] ȒÅÑ ÞȕĨÖ ¾Ìʇ ¾ɟ }Ò×ɨÀ εÞɰÈØ ÔÑɟÑɭ ¾ɭ εÙ¤ Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ, 
}Ñ¾ɟ }Ò×ɨÀ ÀɨÙɡ ȑÑÖɟxÌ ¾ɭ εÙ¤ η¾×ɟ Åɟ Þ¾Íɟ ßɮ ©Ø ÔÑÑɭ ÛɟÙɡ ÄØʝ ¾ɨ Ôɠ¤Ó Öʃ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ ] 

¾ɨ×Ùɟ ÐȕÙ ¾ɟ {ɰÅɭĆÜÑ: ×ß Þßɟ×¾ ʁÐÑ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ, ĜÙɟĦÈ ÓÑɴÞ Öʃ ¾ɨ¾ ¾ɥ ¿ÒÍ ¾ɨ ¾Ö ¾ØÍɟ ßɮ] 

¾ɨ×Ùɭ ¾ɨ ʨ×ȕ×ɭØɭÞ ¾ɭ ÖɟĘ×Ö Þɭ {ɰÅɭĆÈ η¾×ɟ ÅɟÍɟ ßɮ] 
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¾ċÃɭ ÖɟÙ ¾ɭ θÛεÕęÑ ŮɨÍ 

Ŏ.Þɰ. 
Ñßɡɰ] 

¾ċÃɟ ÖɟÙ Ôɠ¤ÞÒɠ zØ¤ÞÒɠ Êɠ¤ÞÒɠ z|¤ÞÒɠ Ôɠ¤Þ¤Ù 

1.  Ùɩß y×Ħ¾ ÏġÙɡ 

ØɟÅßØɟ 

ØɟÛÁɟÈ 

ÖɭÁɟßɟÍȓÔȓȻ 
η¾ØɡÔȓȼ 

ÔØÞȓz 

¾ɟġÈɟ 

ÖɭÁɟßɟÍȓÔȓȻ 
η¾ØɡÔȓȼ 

ÔɨÙɟÑɠ 

Àȓz 
ÖɭÁɟßɟÍȓÔȓȻ 

 

 

 

Àȓz 

ÔɨÙɟÑɠ 

ÖɭÁɟßɟÍȓÔȓȻ  

η¾ØɡÔȓȼ 

ÖɭÁɟßɟÍȓÔȓȻ 
ÔɨÙɟÑɠ 

ÔØÞȓz 

Àȓz 

ÖÑɨßØÒȓØ 

2.  ÃȕÑɟ ÒĕÎØ ÑɰȏÏÑɠ 

¾ȓÈɭĤÛØ 

ÅɮÞÙÖɭØ 

z×ɟȑÍÍ 

¾ȓÈɭĤÛØ 

ÅɮÞÙÖɭØ 

z×ɟȑÍÍ 

 

¾ȓÈɭĤÛØ 

ÅɮÞÙÖɭØ 

z×ɟȑÍÍ 

 

ÅɮÞÙÖɭØ 

z×ɟȑÍÍ 

 

ÑɰȏÏÑɠ 

¾ȓÈɭĤÛØ 

ÅɮÞÙÖɭØ 

z×ɟȑÍÍ 

3. 3 

 

ÊɨÙɨÖɟ{È 

 

 

ȏßØɷ 

z×ɟȑÍÍ 

ÔɟØɟʬÛɟØ Ôɭġßɟ 

 

ÔɟØɟʬÛɟØ 

z×ɟȑÍÍ 

Ôɭġßɟ 

ÔɟØɟʬÛɟØ 

z×ɟȑÍÍ 

ÔɠØεÖŝÒȓØ Ôɭġßɟ 

z×ɟȑÍÍ 
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¾ċÃɭ ÖɟÙ ¾ɥ ÀȓÌÛĕÍɟ 

ÞɟÖŐɠ ØɟÞɟ×ȑÑ¾ θÛĤÙɭÝÌ θÛȑÑÏɴÜ z¾ɟØ yę× ÀȓÌ 

Ùɩß y×Ħ¾ (ÙɰÒ) 

Fe 61.0% min. 

10 ς 40 

mm 

Softening Melting range: 

SiO2 2.5 ± 0.5 % 1100 - мпллɕ/ 

P 0.10% max.   

Al2O3/SiO2 0.70 max.   

εÞɰÈØ 

Fe 50-58% 

5 ς 40 mm 

RDI(Reduction 

Degradation Index) <30 

FeO 7-10% 
RI(Reducibility Index) 

>65 

SiO2 4-6% Tumbler Index >70 

Al2O3 2-3% 
Softening Melting 

range:  

CaO 9 ς 13% 1200 ς 1450oC  

MgO 2 ς 3%   

¾ɨ¾ 

Ash 13 ς 15% 

25 ς 80 

mm 

CRI(Coke Reactivity 

Index): 21-23 

VM(VOLATILE 

MATTER) 
< 1 % 

CSR(Coke Strength after 

Reduction) > 64 

 Moisture 5 ± 0.5% M40>80%  

S 0.5 - 0.6% M10<6%  

FIXED C 82- 85%    

ÃȕÑɟ ÒĕÎØ 

CaO 38 % min. 

10 ς 40 

mm 

   

   

   

SiO2 6.5 ± 1% 

MgO 8.5 ± 0.5% 

¤ÙÊɠ ĦÙɮÀ 

CaO 40.8 ± 1% 

10 ς 40 

mm 

   

   

   

MgO 10.5 ± 0.5% 

SiO2   15.50% 



64  

¤Ö¤Ñ y×Ħ¾ 

Mn 30% min. 

25 ς 50 

mm 

   

   

   

   

SiO2 30% max. 

Al2O3 5% max. 

P 0.30% max. 

ÞɠÊɠz| ¾ɨ×Ùɟ 

FIXED C 60-70% 

80 % <90 

microns  

  

  

   

VM(VOLATILE 

MATTER) 
20-25% 

Ash 9 ς 11% 

ĆÛɟÈxÅɟ{È 
SiO2 96% min 

25-50 mm  
Al2O3 1.5% max 

ÃɟȒÅʋÀ: 

ßɟ| Ùɟ{ęÞ ©Ø ĦÈɦ¾ ßɟ}Þ 

ßɟ| Ùɟ{ęÞ: ßɟ| Ùɟ{ęÞ yÑȓÕɟÀ ¾ɥ Öȓć× ȒÅĞÖɭÏɟØɡ Õίɠ ¾ɨ ÞȓÃɟȼ ȼÒ Þɭ ÃÙɟÑɭ ¾ɭ εÙ¤ θÛεÕęÑ ŮɨÍʇ Þɭ ÀÖx ÐɟÍȓ ¾ɭ 
}ĕÒɟÏÑ ¾ɭ εÙ¤ zÛĤ×¾ ¾ċÃɭ ÖɟÙ ¾ɨ ŢɟĚÍ ¾ØÑɟ, ÕɰÊɟØÌ ¾ØÑɟ ©Ø }ęßʃ Õίɠ ¾ɭ ÜɠÝx Í¾ ÞÖ× ÒØ ÒßȓɰÃɟÑɟ ßɮ] 

 

θÛεÕęÑ ŮɨÍʇ Þɭ ĜÙɟĦÈ ÓÑɴÞ θÛÕɟÀ Öʃ zÑɭ ÛɟÙɭ ¾ċÃɭ ÖɟÙ ¾ɨ zØ¤Ö¤ÃÒɠ (Øɦ ÖÈɭȎØ×Ù ßʅÊεÙɰÀ ĚÙɟɰÈ) Öʃ }ÍɟØ ȏÏ×ɟ 

ÅɟÍɟ ßɮ] y×Ħ¾ ×ɟÊx ÞɟÖŐɠ ¾ɭ ÕɰÊɟØÌ ©Ø ©ÞÍɠ¾ØÌ ¾ɭ εÙ¤ ßɮ] zØ¤Ö¤ÃÒɠ Þɭ ÞɟÖŐɠ ÛɮÀÑ ȏÈÒÙØ, ¾ęÛɭ×Ø, 

ĦÈɭ¾Ø ©Ø ȎØĆÙɭÖÞx ¾ɥ ÖÏÏ Þɭ ĜÙɟĦÈ ÓÑɴÞ Í¾ ÒßȓɰÃɟ| ÅɟÍɠ ßɮ] 
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y×Ħ¾ ×ɟÊx Þɭ ¾ċÃɭ ÖɟÙ ¾ɨ }Ò×ȓĆÍ ÞɟÐÑʇ ʬÛɟØɟ ÞɰÔɰκÐÍ Ôɰ¾Øʇ Öʃ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] Ûɮ¾ȒġÒ¾ ȼÒ Þɭ ¾ȓÄ Þɰ×ɰŝʇ Öʃ 
Ùɩß y×Ħ¾ ¾ɨ ÛɮÀÑ ȏŘÒÙØ Öʃ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ, ËɭØ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ, ©Ø ȎØĆÙɭÖÞx ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÒȓÑɪ ŢɟĚÍ η¾×ɟ 

ÅɟÍɟ ßɮ] 

 

ßɟ| Ùɟ{Ñ ¾ɭ ¤ĆÞÈʃÜÑ Řɮ¾ ÒØ ȒĦÎÍ Ôɰ¾Ø Þɭ εÞɰÈØ ¾ɨ ØɭÙ Řɮ¾ ÒØ ÃÙÑɭ ÛɟÙɡ ŘɟɰÞÓØ ¾ɟØʇ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ×ɟ 
εÞɰÈØ ¾ęÛɭ×Ø ÔɭġÈ ¾ɭ ÖɟĘ×Ö Þɭ zÍɟ ßɮ ©Ø ¤¾ ȎØÞɠθÛɰÀ ßɦÒØ Öʃ ÞɰŐßɡÍ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ĦÈɦ¾ ßɟ}Þ Öʃ εÞɰÈØ ¾ɥ ÅɟɰÃ ¾ɥ ÅɟÍɠ ßɮ, ©Ø Óɟ{Ñ ¾ęÛɭ×Ø ÔɭġÈ ¾ɭ ÖɟĘ×Ö Þɭ ÛɟÒÞ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

¾ɨ¾ ÞɦȏÈʋÀ ĚÙɟɰÈ (Þɠ¤ÞÒɠ) Þɭ ¾ɨ¾ (25 - 80 εÖÖɠ) ¾ɨ ¾ęÛɭ×Ø ÔɭġÈ ¾ɥ ÖÏÏ Þɭ ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ¾ɨ¾ Ôɰ¾Øʇ Öʃ zÒȕȑÍx 
¾ɥ ÅɟÍɠ ßɮ ©Ø yɰÊØÞɟ{é ¾ɨ ¾ęÛɭ×Ø ÔɭġÈ ¾ɭ ÖɟĘ×Ö Þɭ ÛɟÒÞ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

ÕɰÊɟØ:Ôɰ¾Øʇ Öʃ ¤¾ Ûɟ{ŤɨÓɥÊØ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ, Åɨ ÞɟÖŐɠ ¾ɨ ¾ęÛɭ×Ø ÔɭġÈ/ĦŎɥÑ ÒØ ÕɭÅÍɟ ßɮ] Ôɠ¤Ó z¾ɟØ ¾ɥ 
ÞɟÖŐɠ ¾ɨ y×Ħ¾ ιÊĦÃɟÅx ¾ęÛɭ×Ø ¾ɭ ÖɟĘ×Ö Þɭ ÛÅÑ ¾ØÑɭ ÛɟÙɭ ßɦÒØ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ] Weighing ßɦÒØ ÞɟÖŐɠ ¾ɨ 
ȒĦ¾Ò Öʃ Äɨî ÏɭÍɟ ßɮ] εÞĦÈÖ Þɭ ȎØÈÑx Óɟ{Ñ ßÈɟÑɭ ¾ɭ εÙ¤ ¾ęÛɭ×Ø ßʅ] 
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ßɨ{ĦÈ ßɟ}Þ 'Hoist House( : 

ÃɟÅx ¾ɥ À| ÞɟÖŐɠ ¾ɨ Õίɠ ¾ɭ ÜɠÝx ÒØ Ùɭ ÅɟÑɭ ¾ɭ εÙ¤, 2 ȒĦ¾Ò ¾ɭ ÞɟÎ, Ïɨ-ÍØÓɟ ȒĦ¾Ò ßɨ{ĦÈ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] 

ßɨ{ĦÈ ßɟ}Þ ȒĦ¾Ò ¾ɨ ÞɰÃɟεÙÍ ¾ØÍɟ ßɮ Åɨ Ïɨ ÖɨÈØʇ ʬÛɟØɟ ÞɰÃɟεÙÍ ßɨÍɟ ßɮ] ÔɭÙ ßɨ{ĦÈ, {ĆÛÙɟ{ȒÅɰÀ ÛɟġÛ, ÈɭĦÈ ØɦÊ 

zȏÏ Õɠ ßɨ{ĦÈ ßɟ}Þ Þɭ ÞɰÃɟεÙÍ ßɨÍɭ ßʅ] 

ÃɟȒÅʋÀ ȒĦ¾Ò Öʃ ÞɟÖŐɠ ¾ɟ ŢÛɟß ßɨÍɟ ßɮ 

Ôɰ¾ØʇĄÛɟ{Ťɨ ÓɥÊØĄ¾ęÛɭ×Ø ÔɭġÈ ĄÛÅÑ }ÉɟÑɭ ÛɟÙɟ ßɦÒØĄȒĦ¾Ò ¾ɟØ 

Ôɰ¾ØʇĄÛɟ{Ťɨ ÓɥÊØĄÛÅÑ }ÉɟÑɭ ÛɟÙɟ ßɦÒØĄ ȒĦ¾Ò ¾ɟØ 

¾ɨ¾ ÞȏßÍ ¾ċÃɭ ÖɟÙ ¾ɨ Õȏή×ʇ ¾ɭ ÒɟÞ ȒĦÎÍ ßɟ| Ùɟ{Ñ Ôɰ¾Øʇ/ĦÈɦ¾ ßɟ}Þ Öʃ Ùɭ Åɟ×ɟ ©Ø ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ©Ø 
ηÓØ Éɢ¾ Þɭ ĦŎɥȑÑɰÀ ©Ø ÛÅÑ η¾×ɟ ÅɟÍɟ ßɮ] ÛÅÑ Ħ¾ɭÙ ¾ɟØ ×ɟ ÙɨÊ ÞɭÙ ʬÛɟØɟ η¾×ɟ ÅɟÍɟ ßɮ] ¾ċÃɭ ÖɟÙ ¾ɭ {Ñ ÔɮÃ 

η¾¤ À¤ yÑȓÒɟÍ ¾ɨ ȒĦ¾Ò ¾ɟØ ×ɟ ¾ęÛɭ×Ø ¾ɭ ÖɟĘ×Ö Þɭ ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ÜɠÝx Í¾ ÒßȓɰÃɟ×ɟ ÅɟÍɟ ßɮ ©Ø ĜÙɟĦÈ ÓÑɴÞ Öʃ 
ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] θÛÍØÌ ¾ɨ {Þ ÍØß Þɭ ÔÑɟ¤ Ø¿ɟ ÅɟÍɟ ßɮ η¾ ĜÙɟĦÈ ÓÑɴÞ ¾ɭ yɰÏØ ¾ɨ¾ ©Ø Ùɩß ×ȓĆÍ ÔÊɴÑ (εÞɰÈØ 

©Ø Ùɩß y×Ħ¾ ©Ø ěÙĆÞ) ¾ɥ Ûɮ¾ȒġÒ¾ ÒØÍʃ ÔÑÍɠ ßʅ] 

4.3 ĜÙɟĦÈ ÓÑɴÞ ©Ø Þßɟ×¾ }Ò¾ØÌ 

ĜÙɟĦÈ ÓÑɴÞ ÖȕÙ ȼÒ Þɭ ¤¾ ¾ɟ}ɰÈØ ¾ØɰÈ }Ò¾ØÌ ßɮ, Åɨ zÐɟØ Þɭ zÐɟØ Í¾ Ø¿ɭ À¤ Ïɨ ¾Èɭ ßȓ¤ Üɰ¾ȓ̈ ɰ Þɭ ÔÑɟ ßɨÍɟ 

ßɮ] 

~ÒØ Þɭ ÑɠÃɭ Í¾ ¾ɭ yÑȓÕɟÀ ßʅ: 

¶ ŞɨÈ, Åßɟɰ ~ÒØɡ ÔÊɴÑ ¾ɥ ÞÍß ßɨÍɠ ßɮ] 

¶ ÜɟěÈ ×ɟ ĦÈɮ¾, Åßɟɰ y×Ħ¾ʇ ¾ɨ ÀÖx η¾×ɟ ÅɟÍɟ ßɮ ©Ø reduction Üȓȼ ßɨÍɠ ßɮ] 

¶ ÔɦÜ ×ɟ ÒɭÈ, Åßɟɰ softening ÖɭÙȏÈɰÀ ßɨÍɟ ßɮ] 

¶ ÔɨÜ, Åßɟɰ reduction ÒȕØɡ ßɨ ÅɟÍɠ ßɮ ©Ø y×Ħ¾ʇ ¾ɨ θÒÁÙɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

¶ Hearth, Åßɟɰ ÀÖx ÐɟÍȓ ©Ø slag ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ÑÙ ȑÄşʇ ¾ɭ ÖɟĘ×Ö Þɭ ¾ɟĦÈ η¾×ɟ ÅɟÍɟ ßɮ] 
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ÞɰàɭÒ Öʃ Ôɠ¤Ó ¾ɦĞĚÙɭĆÞ 
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Ôɠ¤Ó ŢɨÒØ 

 

 

 

ÒȕØɡ Õίɠ }Ò×ȓĆÍ ȎØţɮĆÈØɡ Þɭ ÞȓÞȒčÅÍ ßɮ ©Ø ȎØţɮĆÈØɡ Ùɟ{ȑÑɰÀ ¾ɭ yÙɟÛɟ, Õȏή×ʇ ¾ɭ ÅɠÛÑ ¾ɨ ÔïɟÑɭ ¾ɭ εÙ¤ 
ιÊéɟ{Ñ η¾¤ À¤ ÛɦÈØ ¾ȕÙØ Õɠ ßʅ] ĜÙɟĦÈ ÓÑɴÞ Öʃ, ʁÐÑ, Ùɩß y×Ħ¾, εÞɰÈØ ©Ø ěÙĆÞ (ÃȕÑɟ ÒĕÎØ) ¾ɥ zÒȕȑÍx Õήɠ 
¾ɭ ÜɠÝx Þɭ, ×ɟ Íɨ 'ÊÔÙ ÔɭÙ εÞĦÈÖ' ×ɟ 'ÔɭÙ ÙɭÞ εÞĦÈÖ' ¾ɭ ÖɟĘ×Ö Þɭ ÙÀɟÍɟØ ¾ɥ ÅɟÍɠ ßɮ] Hearth Öʃ, ÀÖx ÐɟÍȓ ¾ɨ ÈɮÒ 

¾ØÑɭ ¾ɭ }ǥɭĤ× Þɭ }Ò×ȓĆÍ z×ɟÖ ©Ø ÙɰÔɟ| ¾ɟ ¤¾ ÑÙ ȑÄş ßɨÍɟ ßɮ] 

Ãȕɰη¾ ĜÙɟĦÈ ÓÑɴÞ ÖȕÙ ȼÒ Þɭ ¤¾ ¾ɟ}ɰÈØ ¾ØɰÈ }Ò¾ØÌ ßɮ, {ÞεÙ¤ ¾ċÃɭ ÖɟÙ ¾ɥ yÛØɨßɡ ÐɟØɟ Tuyeres ĦÍØ ÒØ ¾ɨ¾ 
¾ɭ ÅÙÑɭ Þɭ }ĕÒęÑ ÀɮÞ ¾ɥ zØɨßɡ ÐɟØɟ Þɭ ÀÖɶ ȑÑ¾ɟÙÍɠ ßɮ] ÀɮÞ ¾ɥ zØɨßɡ ÐɟØɟ Öʃ CO (¾ɟÔxÑ ÖɨÑɨ¦ĆÞɟ{Ê), 

Ñɟ{ŘɨÅÑ ©Ø ßɟ{ŚɨÅÑ ßɨÍɭ ßʅ] zØɨßɡ yÒÃɟ×¾ ÀɮÞ (CO ©Ø H2) Ùɩß y×Ħ¾ ¾ɭ ÞɰÒ¾x Öʃ zÍɠ ßɮ, {Þ Ţ¾ɟØ Ùɩß 
y×Ħ¾ ¾ɥ Reduction ({Þ Reduction ¾ɨ yŢĕ×à Reduction ¾ßɟ ÅɟÍɟ ßɮ) ĦÈɮ¾ ¾ɭ ~ÒØɡ ÕɟÀ (ÍɟÒÖɟÑ 900 ιÊŐɠ 

ÞɭȒġÞ×Þ Þɭ ¾Ö) ÒØ ßɨÍɠ ßɮ] C ¾ɭ ȼÒ Öʃ ¾ɨ¾ Õɠ Reduction (900 ιÊŐɠ ÞɭȒġÞ×Þ Þɭ yκÐ¾ ÍɟÒÖɟÑ) Öʃ ÕɟÀ ÙɭÍɟ ßɮ 
©Ø {Þ Reduction ¾ɨ Ţĕ×à Reduction ¾ßɟ ÅɟÍɟ ßɮ] Hearth Öʃ ÀÖx ÐɟÍȓ ©Ø ÐɟÍȓÖÙ ¾ɨ ȑÑ×εÖÍ yɰÍØɟÙ ÒØ 
ÔɟßØ ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ʨ×ȕ×Þx Þɭ ÙÀÕÀ 3-4 ÖɠÈØ ÑɠÃɭ ¾| ÈɮÒßɨÙ ßɨÍɭ ßʅ] ÈɮÒßɨġÞ ¾ɨ Õɠ Ôîɭ ÒɮÖɟÑɭ ÒØ ÒɟÑɠ Þɭ ÉɰÊɟ 

z}ÈÒȓÈ 

¾ċÃɠ Ôɠ¤Ó ÀɮÞ + ěÙȕ ÊĦÈ 

z}ÈÒȓÈ 

ÀÖx ÐɟÍȓ ¤Ûɰ ÐɟÍȓÖÙ 'slag) 

zÏɟÑʇ 

ßɦÈ ĜÙɟĦÈ + ĦÈɡÖ + ¦ĆÞɠÅÑ ÞɰÛÐxÑ + ÞɠÊɠz| 

{ÑÒȓÈ 'INPUTS) 

¾ɨ¾ + Ùɩß y×Ħ¾ + εÞɰÈØ + ÒɭÙɭÈ + ĦŎɮÒ + ¤ÙÊɠ ĦÙɮÀ / ÃȕÑɟ ÒĕÎØ, 

ĆÛɟÈxÅɟ{È 
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η¾×ɟ ÅɟÍɟ ßɮ] ÑÙ ¾ɭ ȑÄşʇ ¾ɥ Þɰć×ɟ, }Ñ¾ɥ ȒĦÎȑÍ ©Ø z×ɟÖ Õίɠ ¾ɥ àÖÍɟ ÒØ ȑÑÕxØ ¾ØʃÀɭ] ¾| zÐȓȑÑ¾ Õȏή×ʇ 

Öʃ 2 - 4 ÈɮÒ ßɨÙ ßɨÍɭ ßʅ] 

 

Õȏή×ɟɰ ʨ×ȕ×ɭØɭÞ (ßÛɟ ¾ɭ ÀÖx ĜÙɟĦÈ ¾ɭ ŢÛɭÜ ¾ɭ εÙ¤ ÒɟÑɠ Þɭ ÉɰÊɟ ©Ø ÍɟɰÔɭ ¾ɟ ÔÑɟ) Þɭ ÞȓÞȒčÅÍ ßʅ, ȒÅÞ¾ɭ ÖɟĘ×Ö Þɭ 
¾ɨ¾ ¾ɨ ÅÙɟÑɭ ¾ɭ εÙ¤ ÙÀÕÀ 850 ιÊŐɠ ÞɭȒġÞ×Þ  Þɭ 1200 ιÊŐɠ ÞɭȒġÞ×Þ ¾ɭ ÍɟÒÖɟÑ ÒØ ÒßÙɭ Þɭ ÀØÖ Ûɟ×ȓ ĜÙɟĦÈ 

Üȓȼ η¾×ɟ ÅɟÍɟ ßɮ] ŢɠßɡȏÈɰÀ Þɭ ÒßÙɭ, ÒɟÛØ ©Ø ĜÙɨ{ɰÀ ĦÈɭÜÑ Þɭ ÈÔɼ ĜÙɨyØ ʬÛɟØɟ zÒȕȑÍx ¾ɥ ÅɟÑɭ ÛɟÙɡ ÉɰÊɠ ßÛɟ ¾ɟ 
ĜÙɟĦÈ ßɨÍɟ ßɮ ©Ø {Þɭ 1.8 - 4.5 η¾Őɟ / ÞɭÖɠ 2 (ÀɭÅ ŢɭÜØ) Í¾ ¾ɭ ÏÔɟÛ ÒØ ßɦÈ ĜÙɟĦÈ ĦÈɨÛ Öʃ ÒɭÜ η¾×ɟ ÅɟÍɟ ßɮ, 
ȒÅÞÖʃ ßÛɟ ÒßÙɭ Þɭ ÀÖx ßɨÍɠ ßɮ] {Þ¾ɭ ÔɟÏ ßÛɟ ¾ɟ Æʇ¾ɟ ÔĦÈÙ Òɟ{Ò Þɭ ÀɨéÑɭ¾ Þɭ ßɨ¾Ø ÀȓÅØÍɟ ßɮ ©Ø ηÓØ ʨ×ȕ×Ø 
ĦÈɦ¾/ĜÙɨ-Òɟ{Ò Þɭ ʨ×ȕ×Ø Öʃ ÅɟÍɟ ßɮ] ĜÙɟĦÈ ¾ɟ ÏÔɟÛ ©Ø {Þ¾ɥ ŢÛɟß ÏØ Õȏή×ʇ ¾ɥ àÖÍɟ ©Ø ¾ċÃɭ ÖɟÙ ¾ɥ 
ÒɟØÀĞ×Íɟ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

ÅɮÞɭ ßɡ zÛɭεÜÍ ÒÏɟÎx ¾ɥ ÐɟØɟ θÛεÕęÑ ÍɟÒÖɟÑ àɭŝʇ Þɭ ßɨ¾Ø ÑɠÃɭ }ÍØÍɠ ßɮ Íɨ ×ß Ïɨ }ĕÒɟÏ ÏɭÍɠ ßɮ:- 

1. ÍØÙ yÛĦÎɟ Öʃ ÀÖx ÐɟÍȓ 
 

2. ĦÙɮÀ, ÍØÙ yÛĦÎɟ Öʃ ¾Ö ÁÑĕÛ ÛɟÙɟ ßɨÍɟ ßɮ ©Ø {Þ Ţ¾ɟØ ÐɟÍȓ ¾ɭ ÜɠÝx ÒØ ÍɮØÍɟ 
ßɮ] 

 

{Þ¾ɭ yÙɟÛɟ, Õίɠ ¾ɭ ÜɠÝx Þɭ ßÖʃ ¤¾ ©Ø ÖßĕÛÒȕÌx ÀɮÞɠ× }ĕÒɟÏ εÖÙÍɟ ßɮ ȒÅÞɭ Ôɠ¤Ó ÀɮÞ ¾ɭ ÑɟÖ Þɭ ÅɟÑɟ ÅɟÍɟ ßɮ] 

{ÞÖʃ zÖ ÍɩØ ÒØ 20 - 24% CO ÜɟεÖÙ ßɨÍɟ ßɮ; 18 - 20% CO2, N2 ¾ɟ 48-52%, H2 4-5%, O2 0.1-0.3%] ÜɠÝx ÀɮÞʇ ¾ɟ 
ÍɟÒÖɟÑ 100 - 200 oC ¾ɭ ÔɠÃ ßɨÍɟ ßɮ] 

 

ÞÓɟ| ¾ɭ ÔɟÏ, Ôɠ¤Ó ÀɮÞ ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ Öʃ ĦÈɨÛ ßɡȏÈɰÀ ©Ø ¾ɨ¾ ¨ÛÑ ßɡȏÈɰÀ ÅɮÞɭ Þɰ×ɰŝ ¾ɭ yę× àɭŝʇ ¾ɭ 
εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ, ©Ø CO ÀɮÞ ¾ɭ ÞɟÎ εÖŬÌ ¾ɭ ȼÒ Öʃ {Þ¾ɟ }Ò×ɨÀ ʁÐÑ ¾ɭ ȼÒ Öʃ ØɭƇɭĆŘɡ ÞɟÖŐɠ Þɰ×ɰŝ, εÞɰÈȎØɰÀ 

ĚÙɟɰÈ, ĦÈɡÙ ÔÑɟÑɭ ¾ɥ ÜɦĚ Þ ©Ø ØɨεÙɰÀ εÖÙʇ ¾ɥ ØɡßɡȏÈɰÀ Õήɠ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

 

Hearth Öʃ ¤¾ȐŝÍ ÍØÙ Ùɨßɭ ¾ɨ ȑÑ×εÖÍ yɰÍØɟÙ ¾ɭ ÔɟÏ ȐÔÅÙɡ ÃɟεÙÍ/ßɟ{ŚɨεÙ¾ ιŚÙ ©Ø ¦ĆÞɠÅÑ ÙɟɰεÞɰÀ 

(zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ) ¾ɭ ÞɟÎ ÑÙ ¾ɭ ȑÄş ¾ɨ ¿ɨÙ¾Ø ¾ɟĦÈ ßɟ}Þ ¾ɭ ØÑØ ¾ɭ ÑɠÃɭ Ø¿ɠ ÙɭÊÙ ¾ɥ ¤¾ ŘɭÑ Öʃ ÔɟßØ 

ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] ÐɟÍȓ ¾ɭ ÞɟÎ zÑɭ ÛɟÙɭ ĦÙɮÀ ¾ɨ ȒĦ¾ÖØ ĚÙɭÈ ¾ɥ ÖÏÏ Þɭ ĦÙɮÀ ØÑØ ¾ɥ ̈ Ø ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ ©Ø ĦÙɮÀ 

ÙɮÊġÞ ×ɟ ¾ɟĦÈ ßɟ}Þ (Þɠ¤Ã¤ÞÅɠÒɠ) ¾ɭ ĦÙɮÀ ŐɮÑȓÙɭÜÑ ĚÙɟɰÈ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ] ηÓØ ĦÙɮÀ ÙɮÊġÞ ¾ɨ ÊɰÒ ×ɟÊx ×ɟ 
ĦÙɮÀ ŐɮÑȓÙɭÜÑ ĚÙɟɰÈ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] ÐɟÍȓ ¾ɥ ÙɭÊÙ ¾ɨ zÛĤ×¾Íɟ ¾ɭ zÐɟØ ÒØ ×ɟ Íɨ ĦÈɡÙ ÖɭȒġÈɰÀ ÜɦÒ ×ɟ θÒÀ 
¾ɟȒĦÈɰÀ ÖÜɠÑ ©Ø Óɟ}ɰŚɠ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] 
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ĜÙɟĦÈ ÓÑɴÞ ¾ɟ ŎɦÞ ÞɭĆÜÑ 

 

 

ØɭƇɭĆŘɡ: 

ĜÙɟĦÈ Õήɠ ¤¾ ~ĘÛɟxÐØ ÜɟěÈ Õήɠ ßɮ, Åɨ ¤¾ ÛɭġÊɭÊ ¿ɨÙ Öʃ ÞɰÙĈÑ ßɨÍɠ ßɮ, Åɨ }ċÃ ¤ġ×ȕεÖÑɟ ÞɟÖŐɠ ¾ɥ Óɟ×Ø ĆÙɭ 
¾ɥ ʁÈʇ Þɭ ÞȓÞȒčÅÍ ßɨÍɠ ßɮ] Hearth ¾ɭ ÍÙ, Hearth, ÔɨÜ, ÔɭÙɡ ©Ø ÜɟěÈ ¾ɨ θÛεÕęÑ ιÊÅɟ{Ñʇ ¾ɭ ¾ȕÙØʇ ¾ɭ ÖɟĘ×Ö Þɭ 
ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] ĦÈɡÙ ȎØţɮĆÈØɡ Ùɟ{Ñ ÛɟÙɡ ĚÙɭÈʃ Õίɠ ¾ɭ ÜɠÝx ¾ɥ ÏɡÛɟØʇ ¾ɥ Øàɟ ¾ØÍɠ ßʅ] Ôîɠ Õȏή×ɟɯ Hearth Öʃ ©Ø 
Hearth ¾ɭ ÍÙ ¾ɥ ÒȎØκÐ Öʃ ¾ɟÔxÑ ĜÙɦ¾ʇ Þɭ ÒɰȒĆÍÔǦ ßɨÍɠ ßʅ] }ċÃ ¤ġ×ȕεÖÑɟ ×ɟ Si-¾ɟÔɟx{Ê ȎØţɮĆÈØɡ ¾ɟ }Ò×ɨÀ ÔɦÜ 
©Ø ȑÑÃÙɭ ÜɟěÈ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ιÊÅɟ{Ñ ©Ø ÞɰÃɟÙÑ Þɭ ĜÙɟĦÈ ÓÑɴÞ ¾ɥ }ċÃ }ĕÒɟÏ¾Íɟ ©Ø ÙɰÔɭ 

ÅɠÛÑ ¾ɟ ÒȎØÌɟÖ εÖÙÍɟ ßɮ] ÞȓØνàÍ ©Ø θÛĤÛÞÑɠ× ÞɰÃɟÙÑ yĕ×ɟÐȓȑÑ¾ ĜÙɟĦÈ ÓÑɴÞ ¾ȕεÙɰÀ ©Ø Ùɟ{ȑÑɰÀ ιÊéɟ{Ñ 

ʬÛɟØɟ ÞȓØνàÍ η¾×ɟ ÅɟÍɟ ßɮ 

 

ÜɠÝx ÃɟȒÅʋÀ }Ò¾ØÌ: 

ÔÊɴÑ ÞɟÖŐɠ Åɨ ȒĦ¾Ò ¾ɟØ ×ɟ ÃɟȒÅʋÀ ¾ęÛɭ×Ø ʬÛɟØɟ Õίɠ ¾ɭ ÜɠÝx Í¾ ÒßȓɰÃÍɠ ßɮ, }Þɭ ÊÔÙ ÔɭÙ ÃɟȒÅʋÀ εÞĦÈÖ (κÃŝ -1), 

ÁȕÌxÑ ÃɟȒÅʋÀ ×ȕȑÑÈ (zØÞɠ×ȕ) (κÃŝ -3) ×ɟ ÒɦÙ-ÛȓÎx ÔɭÙ ÙɭÞ ÈɦÒ ÃɟȒÅʋÀ εÞĦÈÖ (Ôɠ¤ÙÈɡ( (κÃŝ-2,4)  ¾ɭ ÖɟĘ×Ö Þɭ Õίɠ 
Öʃ θÛÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ]  Ôɠ¤ÙÈɡ ÃɟȒÅʋÀ Öʃ, ÔɭġÞ ÃɟȒÅʋÀ ιÊĜÔɭ, ~ÒØɡ ÞɟÖŐɠ ÀɭÈ, ~ÒØɡ ÞɠεÙɰÀ ÛɟġÛ, ȑÑÃÙɭ ÞɟÖŐɠ 

ÀɭÈ ©Ø ȑÑÃÙɭ ÞɠεÙɰÀ ÛɟġÛ Þɭ ÔÏÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] {Þ ŢÌɟÙɡ Öʃ ÁȕÖÑɭ ÛɟÙɡ Chute ¾ɨ ÞɰÃɟεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ 
κÀ×ØÔɦĆÞ Õɠ ßɮ] }ĕÍØɟǦx Õίɠ ÒȎØκÐ ¾ɭ yɰÏØ ÞɟÖŐɠ ¾ɨ yÙÀ-yÙÀ ȎØɰÀʇ ×ɟ ÞɭĆÈØ ÃɟȒÅʋÀ, Òɦ{ɰÈ ÃɟȒÅʋÀ zȏÏ Öʃ 
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θÛÍȎØÍ ¾ØÍɟ ßɮ] ×ß Õίɠ ¾ɭ ȑÑØɰÍØ ¾ȓÜÙ ÞɰÃɟÙÑ ¾ɭ εÙ¤ Õίɠ ¦ÒØɭÈØ ʬÛɟØɟ ÛɟɰȑÄÍ "ÃɟȒÅʋÀ Þɟ{ĆÙɨŐɟÖ ×ɟ ÒɮÈÑx" 

¾ɭ yÑȓÞɟØ Õίɠ ¾ɭ yɰÏØ ÔɭßÍØ ÔÊɴÑ θÛÍØÌ ¾ɥ ÞȓθÛÐɟ ŢÏɟÑ ¾ØÍɟ ßɮ] 

 

 

 

 

κÃŝ .1] ÊÔÙ ÔɭÙ κÃŝ-2 Ôɠ¤ÙÈɡ εÞĦÈÖ 

 

κÃŝ-3 ØɨÈØɡ ÃɟȒÅʋÀ ×ȕȑÑÈ (zØÞɠ×ȕ) κÃŝ-4 Ôɠ¤ÙÈɡÃɟȒÅʋÀ 
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ÃɟȒÅʋÀ yÑȓŎÖ:Õȏή×ʇ ¾ɭ ÞȓÃɟȼ ÞɰÃɟÙÑ ¾ɨ ÞȓθÛÐɟÅÑ¾ ÔÑɟÑɭ ¾ɭ εÙ¤, ¾ɨ¾ ©Ø ÀɮØ-¾ɨ¾ ÞɟÖŐɠ ¾ɨ Õίɠ ÞɰÃɟÙ¾ 

ʬÛɟØɟ ȑÑÐɟxȎØÍ ÃɟȒÅʋÀ Þɟ{ĆÙɨŐɟÖ/ÒɮÈÑx ¾ɭ yÑȓÞɟØ ĜÙɟĦÈ ÓÑɴÞ ¾ɥ ÒȕØɡ ÒȎØκÐ Öʃ ¤¾ θÛÜɭÝ ÍØɡ¾ɭ Þɭ θÛÍȎØÍ η¾×ɟ 

ÅɟÑɟ ßɮ] }Ñ¾ɭ εÙ¤ yÙÀ-yÙÀ ÃɟȒÅʋÀ yÑȓŎÖ ¾ɟ ÒɟÙÑ η¾×ɟ ÅɟÍɟ ßɮ] ¤¾ ÞɟÖɟę× ÃɟȒÅʋÀ ŎÖ ÑɠÃɭ ȏÏ×ɟ À×ɟ ßɮ: 

yÑȓŎÖ 1: Þɠ¨Þɠ/Þɠ¨¨ÞɠÞɠ/ÞɠÞɠ¨ÞɠÞɠ 

yÑȓŎÖ 2: ÞɠÞɠ¨¨ 

Ţĕ×ɭ¾ ÃɟȒÅʋÀ ÃŎ Öʃ ÒȎØκÐ ¾ɥ ȒĦÎȑÍ×ʇ ¾ɭ zÐɟØ ÒØ θÛÜɭÝ ȼÒ Þɭ ×ɟ Þɰ×ɨÅÑ Öʃ 1 ×ɟ 2 ¾ɭ 5/6 yÑȓŎÖ ßɨÍɭ ßʅ] zÖ 

ÍɩØ ÒØ ÔɭÙ-ØȏßÍ ÜɠÝx Õȏή×ʇ Öʃ ÏȕÞØɭ ŎÖ ×ɟÑɠ ÞɠÞɠ¨¨ ¾ɟ ÒɟÙÑ η¾×ɟ ÅɟÍɟ ßɮ] Þɠ=¾ɨ¾; ̈  = ÀɮØ-¾ɨ¾ (Ùɩß ÔÊɴÑ) 

×ɟÑɠ y×Ħ¾, εÞɰÈØ, ¤Ö¤Ñ y×Ħ¾, ÃȕÑɟ ÒĕÎØ ×ɟ ĆÛɟÈxÅɟ{È {ĕ×ɟȏÏ] ÞɟÖŐɠ ¾ɨ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ θÛεÕęÑ 

ȎØɰÀʇ/ÞɭĆÈØʇ Öʃ Ôɠ¤Ó Öʃ θÛÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] 

ÓÑɴÞ ÓɨØÖɮÑ ȑÑ×ɰŝÌ ¾à (FFCR): 

ÞÕɠ ÀȑÍθÛκÐ×ʇ ¾ɟ ÔÊɴÑ θÛÍØÌ; Õήɠ Öʃ ȒĦÎÍ ¤Ó¤ÓÞɠzØ Þɭ ĦÈɨÛ, ¾ɟĦÈ ßɟ}Þ, Þßɟ×¾ ʁÐÑ {ɰÅɭĆÜÑ zȏÏ ¾ɨ 
ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] ÙɭÛÙ-0, ÙɭÛÙ-1 ©Ø ÙɭÛÙ-2 (zÐȓȑÑ¾ Õȏή×ɟɰ) ĦÛÃɟÙÑ ÞȓθÛÐɟ¤ɰ ÞÕɠ Ôɠ¤Ó Öʃ ßʅ] Õίɠ Þɭ 
ÞɰÔɰκÐÍ ÞÕɠ θÛÛØÌʇ ¾ɥ ȑÑÀØɟÑɠ ¤Ã¤Öz|/¤ÞÞɠ¤Êɠ¤ ©Ø ¤Ó¤ÓÞɠzØ Öʃ Ø¿ɭ À¤ Ñ¾Ù ÒɮÑÙʇ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ 

¾ɥ ÅɟÍɠ ßɮ] 

Þßɟ×¾ yÑȓÕɟÀ: 

ĜÙɟĦÈ ÓÑɴÞ ¾ɭ Þßɟ×¾ yÑȓÕɟÀ Öʃ ȑÑĞÑεÙζ¿Í yÑȓÕɟÀ ßɨÍɭ ßʅ: 

1. ÙɭÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ (¤ÙzØ¤Þ) 

2. θÒÀ ¾ɟȒĦÈɰÀ ÖÜɠÑ (ÒɠÞɠ¤Ö) 

3. ¾ɨġÊ θÒÀ ×ɟÊx (ÞɠÒɠÛɟ|) 

4. ĆÙɭ ÖɟÞ ÜɦÒ (Þɠ¤Ö¤Þ) 

5. ¾ɨ×Ùɟ ÐȕÙ {ɰÅɭĆÜÑ ÞȓθÛÐɟ (ÞɠÊɠz|) 

6. ¾ɟĦÈ ßɟ}Þ ĦÙɮÀ ŐɭÑȓÙɭÜÑ ĚÙɟɰÈ (Þɠ¤Ã¤ÞÅɠÒɠ) 

7. ĦÙɮÀ ÊɰÒ ×ɟÊx (¤ÞÊɠÛɟ|) 

8. ¤ȎØ×ɟ ØɭÒ×Ø ÜɦĚ Þ (Öɭ¾/{ÙɭȒĆŘ¾) 

9. ÈɦØÒɠÊɨ ÙɮÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ (Èɡ¤ÙzØ¤Þ) 
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ÙɭÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ:Ùɨßɭ ¾ɥ ÙɭÊÙ ¾ɥ ØɡÙɟ{ȑÑɰÀ, ÖØĞÖÍ ©Ø ÞÓɟ| ¾ɭ εÙ¤ ÙɭÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ }ÒÙĜÐ ¾Øɟ| 

Àʁ] ¾ɟÖ Öʃ ÍɭÅɠ ÙɟÑɭ ¾ɭ εÙ¤ ÜɦĚ Þ Öʃ ¤¾ |¨Èɡ ŎɭÑ ßɮ] 

θÒÀ ¾ɟȒĦÈɰÀ ÖÜɠÑ: ×ɭ ÊÔÙ ĦŘʅÊ θÒÀ ¾ɟȒĦÈɰÀ ÖÜɠÑʃ ßʅ] Ţĕ×ɭ¾ ÖÜɠÑ ¾ɭ ÑɠÃɭ ÃȕÑɭ ¾ɥ ¾ɨȏÈɰÀ ¾ɥ ģ×ÛĦÎɟ ¾ɭ ÞɟÎ ¤¾ 
ÔɭġÈ Öʃ ÞɟɰÃʇ ¾ɥ Þɰć×ɟ ȑÑÐɟxȎØÍ ßɨÍɠ ßɮ] ÞɟɰÃʇ ¾ɨ ÈʇÈɡ (Spout) ÒØ ÙɭÊÙ Þɭ ÀÖx ÐɟÍȓ Þɭ ÕØɟ ÅɟÍɟ ßɮ, ÃÙÍɭ ÞÖ× ÔɭÊ 

ÒØ ÒɟÑɠ ¾ɭ ĦŢɭ Þɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ ©Ø θÒÀ ¾ɨ Ñɦ¾z}È ģ×ÛĦÎɟ ʬÛɟØɟ ÖɨġÊ Ŭȗɰ¿Ùɟ Þɭ yÙÀ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÒɠÞɠ¤Ö ¾ɭ }Ò¾ØÌ 

ü ÕØɡ ßȓ| ÍØÙ ÐɟÍȓ ¾ɥ ÙɭÊÙ ¾ɨ }ÉɟÑɭ ¾ɭ εÙ¤ ÃØ¿ɠ] 

ü ÙɭÊÙ ¾ɨ ÖÅÔȕÍɠ Þɭ Ò¾îÑɭ ¾ɭ εÙ¤ Ïɨ ĦÈʅÊ (ţɭÖ), ȒÅÑÖʃ ÙɭÊÙ ¾ɭ ÏɨÑʇ η¾ÑɟØʇ ÒØ ÒɰÅɭ ÙÀɭ ßɨÍɭ ßʅ] 

ü ÍØÙ ÐɟÍȓ ŢɟĚÍ ¾ØÑɭ ©Ø ÈʇÈɡ ¾ɭ ÖɟĘ×Ö Þɭ ÞɟɰÃʇ Öʃ ÊɟÙÑɭ ¾ɭ εÙ¤ ØÑØ] 
ü ÉɰÊɠ ÐɟÍȓ ¾ɨ ÞɟɰÃʇ Þɭ κÃÒ¾Ñɭ Þɭ ÔÃɟÑɭ ¾ɭ εÙ¤ ÞɟɰÃʇ ÒØ ÃȕÑɭ ¾ɥ ÖɨÈɡ ÒØÍ ÔÑɟÑɭ ¾ɭ εÙ¤ ÃȕÑɟ ĦŢɭ {¾ɟ{×ɟɰ ÙÀɟ| 

ÅɟÍɠ ßʅ] 

ü ÍØÙ ÐɟÍȓ ŢɟĚÍ ¾ØÑɭ ©Ø θÒÀ ÔÑɟÑɭ ¾ɭ ÔɟÏ ȑÑÒÈɟÑ ¾ɭ εÙ¤ yÙÀ Þɭ ÞɰÃɟεÙÍ ĦÈɡÙ ÔɭġÈ ¾ęÛɭ×Ø] 

ü ÉɰÊɭ θÒÀ ¾ɨ ŢɟĚÍ ¾ØÑɭ ©Ø }Þɭ ÛɮÀÑ/ěÙɮÈ ¾ɟØ Öʃ ÄɨîÑɭ ¾ɭ εÙ¤ Chute] 
ü θÒκÀɰÀ ¾ɭ ÏɩØɟÑ ÙɨιÊɰÀ ÛɮÀÑʇ ¾ɨ ĦÎɟÑɟɰÍȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ ιÊĦÃɟÅx εÞØɭ ÒØ ¾ɮÒĦÈÑ ŢÌɟÙɡ] 

ÜɠÍ θÒÀ ×ɟÊx:ÒɠÞɠ¤Ö Þɭ ÉɰÊɭ θÒÀ ×ßɟɯ zÍɭ ßʅ] {ęßʃ }Ñ¾ɥ ÀȓÌÛĕÍɟ ¾ɭ yÑȓÞɟØ ĦÈɮ¾ η¾×ɟ ÅɟÍɟ ßɮ, ©Ø Őɟß¾ʇ ¾ɭ ĦÈɮ¾ 

×ɟÊx Öʃ ÕɭÅÑɭ ¾ɭ εÙ¤ |¨Èɡ ŎɭÑ ¾ɥ ÖÏÏ Þɭ ÔɦĆÞ ÛɮÀÑʇ Öʃ ÙɨÊ η¾×ɟ ÅɟÍɟ ßɮ] 

ĆÙɭ ÖɟÞ ÜɦÒ:×ßɟɰ ĜÙɟĦÈ ÓÑɴÞ θÛÕɟÀ ¾ɭ εÙ¤ zÛĤ×¾ ØɭƇɭĆŘɡ şģ×ÖɟÑ ¾ɟ ȑÑÖɟxÌ ©Ø ÕɰÊɟØÌ η¾×ɟ ÅɟÍɟ ßɮ ÅɮÞɭ ÖÊ 
ÀÑ ĆÙɭ, ÈɮÒ ßɨÙ ţɭÖ şģ×ÖɟÑ ©Ø ØÑØ şģ×ÖɟÑ zȏÏ] 

ĦÙɮÀ ÊɰÒ ×ɟÊx: Ôɠ¤Ó Þɭ ĦÙɮÀ ÙɮÊġÞ ¾ɨ ÙɮÊġÞ ¾ɨ ¿ɟÙɡ ¾ØÑɭ ¾ɭ εÙ¤ ÊɰÒ ÒɨĦÈ ÒØ ÕɭÅɟ ÅɟÍɟ ßɮ] ŎɭÑ ¾ɥ Þßɟ×Íɟ Þɭ 
ĦÙɮÀ ¾ɨ Æȓ¾ɟÑɭ ©Ø ßÎɩîɭ Þɭ ÔɟßØ ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ×ɟÊx Öʃ ŢɟÛÐɟÑ ÖɩÅȕÏ ßɮ] 

Þɠ¤Ã¤ÞÅɠÒɠ:ĦÙɮÀ ŐɮÑȓÙɭÜÑ ĚÙɟɰÈ ¾ɟĦÈ ßɟ}Þ Þɭ Åȓîɭ ßɨÍɭ ßʅ ©Ø }ĕÒęÑ ĦÙɮÀ ¾ɨ Þɠ¤Ã¤ÞÅɠÒɠ Öʃ Őɮę×ȓÙɭÈ η¾×ɟ 

ÅɟÍɟ ßɮ] {Þ ÏɟÑɭÏɟØ ĦÙɮÀ ¾ɨ ¾ęÛɭ×Ø ÔɭġÈ ¾ɭ ÖɟĘ×Ö Þɭ ÏɟÑɭÏɟØ ĦÙɮÀ ×ɟÊx Öʃ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ Åßɟɰ Þɭ {Þɭ Őɟß¾ʇ (×ɟÑɠ 

ÞɠÖʃÈ }ʬ×ɨÀʇ) ¾ɨ ÔɭÃɟ ÅɟÍɟ ßɮ] 

¤ȎØ×ɟ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ: Öɮ¾ɭȑÑ¾Ù ©Ø {ÙɭȒĆŘ¾Ù ÏɨÑʇ yÑȓÕɟÀʇ ¾ɥ yÒÑɠ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ ßʅ Åßɟɰ zÛĤ×¾ 
Þßɟ×¾ ÖØĞÖÍ ¾ɟ×x η¾¤ ÅɟÍɭ ßʅ] 

ÈɦØÒɠÊɨ ÙɭÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ:ÈɟØÒɠÊɨ ÙɭÊÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ ÈɟØÒɠÊɨ ÙɭÊÙ ¾ɥ ØɡÙɟ{ȑÑɰÀ, ÖØĞÖÍ ©Ø ÞÓɟ| ¾ɭ 
εÙ¤ ŢÏɟÑ ¾ɥ ÅɟÍɠ ßʅ] ÜɦĚ Þ Öʃ ¾ɟÖ ¾ɭ εÙ¤ |¨Èɡ ŎɭÑ, ȏÈȒġÈɰÀ Śɟ{Û ÖɩÅȕÏ ßʅ] 
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Þßɟ×¾ ʁÐÑ {ɰÅɭĆÜÑ 

ÛÍxÖɟÑ ŢȑÍĦÒÐɶ ÖɟßɩÙ Öʃ, Ôɠ¤Ó ¦ÒØɭÈØʇ ÒØ ÒȎØÃɟÙÑ ÙɟÀÍ ¾Ö ¾ØÑɭ ©Ø }ĕÒɟÏ¾Íɟ ¾ɨ yκÐ¾ÍÖ ¾ØÑɭ ¾ɟ ÔßȓÍ 

ÏÔɟÛ ßɮ] {Þɭ ŢɟĚÍ ¾ØÑɭ ¾ɟ ¤¾ ÍØɡ¾ɟ ĜÙɟĦÈ ÓÑɴÞ Öʃ Þßɟ×¾ ʁÐÑ ÊɟÙÑɟ ßɮ] {Þ }ǥɭĤ× ¾ɭ εÙ¤ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ 

ʁÐÑ Öʃ ¾ɨ×Ùɭ ¾ɥ ÐȕÙ, ¾ɨ×Ùɟ ÍɟØ, Ţɟ¾ȗȑÍ¾ ÀɮÞ, ¾ɨ×Ùɟ ÔɭÊ ÖɠÎɭÑ zȏÏ ÜɟεÖÙ ßʅ] ÞɭÙ Öʃ zÖ ÍɩØ ÒØ ¾ɨ×Ùɟ ÐȕÙ 

{ɰÅɭĆÜÑ (ÞɠÊɠz|) ¾ɟ }Ò×ɨÀ Þßɟ×¾ ʁÐÑ {ɰÅɭĆÜÑ ¾ɭ ȼÒ Öʃ η¾×ɟ Åɟ Øßɟ ßɮ] 

yÔ ÃȓÑɩÍɠ ÀÖx ÐɟÍȓ ¾ɥ ÀȓÌÛĕÍɟ, }ĕÒɟÏ¾Íɟ ×ɟ Ôɠ¤Ó }ÒÙĜÐÍɟ ¾ɨ ¿ɨ¤ ȐÔÑɟ, }ÒÙĜÐ ÀȓÌÛĕÍɟ ÛɟÙɭ ¾ċÃɭ ÖɟÙ ¾ɭ 
ÞɟÎ }ċÃ ÞɠÊɠz| ÏØ ßɟεÞÙ ¾ØÑɭ ¾ɥ ßɮ] 

¾ɨ×Ùɟ ÐȕÙ {ɰÅɭĆÜÑ (ÞɠÊɠz|) ¾ɭ }Ò×ɨÀ Þɭ ŢɟĚÍ zκÎx¾ ©Ø ÒȎØÃɟÙÑ ÙɟÕ Öʃ ÜɟεÖÙ ßʅ: 

¶ ÖßɰÀɭ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɥ ¾Ö ¿ÒÍ] ¾ɨ¾ ¾ɨ ÞĦÍɭ ÞɦěÈ ¾ɨη¾ɰÀ ×ɟ ÎÖxÙ ¾ɨ×Ùɭ Þɭ ÔÏÙÑɭ Þɭ ȎØÊĆÈʃÈ ÙɟÀÍ 

¾Ö ßɨ ÅɟÍɠ ßɮ; 
¶ ¾ɨ¾ ¨ÛÑ ¾ɟ ÅɠÛÑ¾ɟÙ Ôïɟ×ɟ À×ɟ, Ć×ʇη¾ {Þ Þɭ ¾Ö ¾ɨ¾ }ĕÒɟÏÑ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ×ß ÖßĕÛÒȕÌx 
ßɮ Ć×ʇη¾ ¾| ¾ɨ¾ ¨ÛÑ yÒÑɭ }Ò×ɨÀɠ ÅɠÛÑ ¾ɭ yɰÍ Í¾ ÒßȓɰÃ Øßɭ ßʅ ©Ø }ęßʃ ÔÏÙÑɭ ×ɟ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ 
ÖßĕÛÒȕÌx ȑÑÛɭÜ ¾ɥ zÛĤ×¾Íɟ ßɮ; 

¶ }ċÃ Ôɠ¤Ó }ĕÒɟÏ¾Íɟ (ÈÑ/¤Ö3/ȏÏÑ), ×ɟÑɠ, ŢȑÍ ȏÏÑ }ĕÒɟȏÏÍ ÀÖx ÐɟÍȓ ¾ɥ Öɟŝɟ (yę× ÒȎØÃɟÙÑ ÒȎØÛÍxÑʇ 

¾ɭ ÞɟÎ Þɰ×ɨÅÑ Öʃ); 
¶ Ôɠ¤Ó ¦ÒØɭÜÑ Öʃ yκÐ¾ ÙÃɠÙɟÒÑ] }ÏɟßØÌ ¾ɭ εÙ¤, ÞɠÊɠz| Ùɩ ¾ɭ ÍɟÒÖɟÑ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾ØÑɭ ¾ɥ 
yÑȓÖȑÍ ÏɭÍɟ ßɮ, ©Ø Õίɠ ¾ɭ ÜɠÝx ÒØ ÔÊɴÑ ÃɟÅx ¾ɨ ÞÖɟ×ɨȒÅÍ ¾Ø¾ɭ Õίɠ Öʃ ÎÖxÙ ȒĦÎȑÍ ¾ɨ ÔßȓÍ ÍɭÅɠ Þɭ ÔÏÙɟ 

Åɟ Þ¾Íɟ ßɮ; 
¶ ÀÖx ÐɟÍȓ ¾ɥ ÀȓÌÛĕÍɟ ©Ø {Þ¾ɥ εÞεÙ¾ɦÑ ÞɟÖŐɠ Öʃ ÔɭßÍØ ȒĦÎØÍɟ; 

¶ ÞÖŐ }ĕÞÅxÑ (Emission) Öʃ ¾Öɠ, θÛÜɭÝ ȼÒ Þɭ, ¾ɨ¾ zÛĤ×¾Íɟ¨ɰ Öʃ ¾Öɠ ¾ɭ ¾ɟØÌ ¾ɨ¾ ÔÑɟÑɭ Þɭ ¾Ö 
}ĕÞÅxÑ] 

ÀɮÞ ÞÓɟ| Þɰ×ɰŝ: 

Ôɠ¤Ó ÀɮÞ Öʃ ÔßȓÍ yκÐ¾ ÐȕÙ ßɨÍɠ ßɮ ©Ø {Þɭ ÊĦÈ ¾ɮÃØ, ÛʃÃØɡ ÛɦÜØ ©Ø ĦŎÔØ ©Ø yɰÍ Öʃ {ÙɭĆŘɨ ĦÈɭȏÈ¾ ŢɠεÞθÒÈɭÈØ 

Öʃ ÞɟÓ η¾×ɟ ÅɟÍɟ ßɮ] ×ß ÀȑÍθÛκÐ ~Åɟx ŢÔɰÐÑ θÛÕɟÀ ¾ɥ Ïɭ¿Øɭ¿ Öʃ ¾ɥ ÅɟÍɠ ßɮ] ÞɟÓ ¾ɥ À| Ôɠ¤Ó ÀɮÞ ¾ɨ ÀɮÞ ÑɭÈÛ¾x 

Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ ©Ø ÒȕØɭ Þɰ×ɰŝ Öʃ ʁÐÑ ¾ɭ ȼÒ Öʃ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÅɠÞɠÒɠ Öʃ Ôɠ¤Ó ÀɮÞ ¾ɟ ŢÛɟß ßɮ 

BF Gas Ą UptakeĄDown ComerĄDust CatcherĄVentury WasherĄ Scrubber ĄElectro Static PrecipitatorĄ 

Cleaned BF Gas ĄGas Main 
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4.4 Ôɠ¤Ó ÅɨÑ ©Ø ØɟÞɟ×ȑÑ¾ ŢȑÍηŎ×ɟ¤ɰ 

 

ĜÙɟĦÈ ÓÑɴÞ Öʃ ŢȑÍηŎ×ɟ¤ɯ: 

 

 

 

yÒØ ĦÈɮ¾ éɨÑ 

¶ ¦ĆÞɟ{Ê ¾ɥ ¾Öɠ 

¶ ¾ɟÔxÑ ÅÖɟÛ 

¶ ¾ɟÔɼÑɭÈ ¾ɟ yÒÁÈÑ 

¶ ßɟ{ŚɭÈ ÅÙ ¾ɟ yÒÁÈÑ 

¶ ÀɮÞ εÜěÈ ŢȑÍηŎ×ɟ 

 

 

ÖĘ× ĦÈɮ¾ àɭŝ 

¶ yŢĕ×à/Ţĕ×à Reduction 
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¶ ÀɮÞ ¾ɟ }Ò×ɨÀ 

ȑÑÃÙɟ ĦÈɮ¾ àɭŝ 

¶ ÃȕÑɟ ÒĕÎØ ¾ɟ ¾ɮġÞɠÑɭÜÑ 

¶ θÛεÕęÑ ÍĕÛʇ ¾ɟ Reduction 

¶ yÒȎØĥ¾ȗÍ z×ØÑ ¾ɟ Reduction 

¶ εÞεÙ¾ɦÑ ¾ɟ Reduction 

¶ Mn, P, Zn zȏÏ ¾ɟ Reduction 

¶ ĦÙɮÀ ¾ɟ ȑÑÖɟxÌ/θÒÁÙÑɟ, FeO ¾ɟ yɰȑÍÖ Reduction ©Ø Fe ¾ɟ θÒÁÙÑɟ] 

 

ÏßÑ àɭŝ 

¶ ¾ɨ¾ ¾ɟ ÏßÑ ¤Ûɰ ÏßÑ 

¶ z×ØÑ ¦ĆÞɟ{Ê ¾ɟ ÒȕÌx Reduction 

ØɭÞÛɭ 

¶ ¾ɨ¾ ©Ø ßɟ{Śɨ¾ɟÔxÑ ¾ɟ ÏßÑ. 

¶ ÞɠÊɠz| ¾ɟ ÏßÑ. 

¶ ÍɟÒ ¾ɟ Ôîɟ Evolution. 

Hearth 

¶ Ùɨßɭ ¾ɭ ÞɟÎ ¾ɟÔxÑ ¾ɥ ÞɰÍȗȒĚÍ 

¶ Òɠ, ¤Ö¤Ñ, Þɠ ©Ø ÞġÓØ ¾ɟ yɰȑÍÖ Reduction 

¶ ŢȑÍηŎ×ɟ ÞɰÔɰÐɠ yÜȓθǦ×ɟɯ yÒÑɠ yɰȑÍÖ ÞɟɰşÍɟ Í¾ ÒßȓɯÃ ÅɟÍɠ ßʅ 

¶ ÐɟÍȓ ©Ø ĦÙɮÀ ¾ɭ κÀØÑɭ Þɭ Hearth Öʃ ÀÖɶ ¾Ö ßɨ ÅɟÍɠ ßɮ] 

ÍØÙ }ĕÒɟÏ ÀÖx ÐɟÍȓ ©Ø ÐɟÍȓÖÙ Hearth Öʃ ÅÖɟ ßɨ ÅɟÍɭ ßʅ] {Ñ ÏɨÑʇ }ĕÒɟÏʇ ¾ɨ ÞÖ×-ÞÖ× ÒØ ĜÙɟĦÈ ÓÑɴÞ Þɭ ßÈɟ 

ȏÏ×ɟ ÅɟÍɟ ßɮ] {Þ ŢηŎ×ɟ ¾ɨ ĜÙɟĦÈ ÓÑɴÞ ¾ɟ ÏɨßÑ (Tapping) ¾ßɟ ÅɟÍɟ ßɮ] 

ĜÙɟĦÈ ÓÑɴÞ ÞɰÃɟÙÑ ¾ɟ ÞȓÑßØɟ ȑÑ×Ö ×ß ßɮ η¾ Õίɠ ¾ɥ ȒĦÎȑÍ×ʇ Öʃ ÀîÔîɠ Ñßɡɰ ßɨÑɠ Ãɟȏß¤] ×ȏÏ η¾Þɠ Ñ η¾Þɠ 

¾ɟØÌ Þɭ, ÃɟȒÅʋÀ ÞɟÖŐɠ ¾ɥ ÀȓÌÛĕÍɟ Öʃ }ÍɟØ-ÃïɟÛ ßɨÍɟ ßɮ, Íɨ Õήɠ ŢÕɟθÛÍ ßɨÀɠ] ¾ɨ¾ ¾ɥ ÑÖɠ ¾ɨ ÙÀɟÍɟØ ÖɟÒɟ 

ÅɟÑɟ Ãɟȏß¤ ©Ø ÞȓÐɟØɟĕÖ¾ ¾ɟØxÛɟ| ¾ɥ ÅɟÑɠ Ãɟȏß¤] ¤¾ ÔɟØ ÅÔ ÈɮθÒɰÀ ¿ȓÙ ÅɟÍɠ ßɮ ©Ø ÍØÙ ĦÍØ κÀØÑɟ Üȓȼ ßɨ 
ÅɟÍɟ ßɮ, Íɨ ĜÙɟĦÈ ÏÔɟÛ ÍÏÑȓÞɟØ ¾Ö ßɨ ÅɟÍɟ ßɮ] ÈɮθÒɰÀ ¾ɭ ÏɩØɟÑ ßɡ, ÔÊɴÑ }ÍØÑɟ ÍɭÅ ©Ø yȑÑ×εÖÍ ßɨÍɟ ßɮ] ĜÙɟĦÈ 
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¾ɭ ÏÔɟÛ ¾ɭ ÔïÑɭ ©Ø ÁÈÑɭ Þɭ ØɭÞÛɭ θÛ¾ȗȑÍ×ɟɯ ÒɮÏɟ ßʇÀɠ] {Þɠ Ţ¾ɟØ, ÔÊɴÑ ÁÈÑɭ ¾ɥ ÏØ ÔïÑɭ ×ɟ ÁÈÑɭ ÒØ ÔɦÜ ÀɮÞ 
θÛÍØÌ ŢÕɟθÛÍ ßɨÍɟ ßɮ] Ãȕɯη¾ ĦÈɦ¾ Ùɟ{Ñ ¾ɟ Ø¿Ø¿ɟÛ Ñßɡɰ η¾×ɟ ÅɟÍɟ ßɮ {ÞεÙ¤ ¾| ÔɟØ ȐÔÑɟ Íɮ×ɟØ ÔÊɴÑ θÒÁÙÑɭ 

ÛɟÙɭ àɭŝ Öʃ ŢÛɭÜ ¾Ø ÅɟÍɟ ßɮ ©Ø ÎÖxÙ zÛĤ×¾Íɟ¨ɰ ¾ɨ Ôïɟ ÏɭÍɟ ßɮ] {Ñ ÞÔ¾ɟ ŢÕɟÛ ÞɰÞɰÅ¾ 'Choesive) àɭŝ ¾ɭ 
θÛę×ɟÞ Öʃ ģ×ÛÐɟÑ, ¾ɨ¾ ÏØ Öʃ ÛȗθǦ ©Ø }ĕÒɟÏ¾Íɟ Öʃ ¾Öɠ ßɮ] ÜɠÝx ÀɮÞ θÛĤÙɭÝÌ ¾ɥ ȑÑØɰÍØ ȑÑÀØɟÑɠ Þɭ Õίɠ ¾ɥ 
ÏàÍɟ ¾ɭ ÔɟØɭ Öʃ Þɰ¾ɭÍ εÖÙɭÀɟ] 

ÞɰÃɟÙÑ Öʃ ÞɟÖɟę× ¾ȏÉÑɟ{×ɟɯ: 

Õήɠ ¾ɟ ŢÏÜxÑ Õήɠ ¾ɭ ÞȓÃɟȼ ÞɰÃɟÙÑ Þɭ Åȓîɟ ßɨÍɟ ßɮ Åɨ ÒȎØÃɟÙÑ ÖɟÒÏɰÊʇ Öʃ ßɨÑɭ ÛɟÙɭ θÛεÕęÑ Ţ¾ɟØ ¾ɭ }ÍɟØ-ÃïɟÛ 

¾ɭ ¾ɟØÌ yĆÞØ ÒØɭÜɟÑ ßɨ ÅɟÍɟ ßɮ] 

Õίɠ ¾ɭ ÞɰÃɟÙÑ ¾ɭ ÏɩØɟÑ Ïɭ¿ɠ Åɟ Þ¾Ñɭ ÛɟÙɡ yȑÑ×εÖÍÍɟ {Þ Ţ¾ɟØ ßʅ: 

¶ Channelling 

¶ Scaffolding 

¶ Hanging 

¶ Slipping 

¶ Choking of Hearth 

¶ Chilling of Hearth 

¶ Burning of Tuyeres 

¶ Coke rush through tap-hole. 

4.5 ßɦÈ ĜÙɟĦÈ ĦÈɨÛ 

ßɦÈ ĜÙɟĦÈ ĦÈɨÛ ¾ɟ ¾ɟ×x Tuyeres ¾ɭ ÖɟĘ×Ö Þɭ Õίɠ Öʃ ŢÛɭÜ ¾ØÑɭ Þɭ ÒßÙɭ ßÛɟ ¾ɨ ÒßÙɭ Þɭ ÀØÖ ¾ØÑɟ ßɮ] ßɦÈ ĜÙɟĦÈ 

ĦÈɨÛ Öʃ ßÛɟ ¾ɨ 1000 ©Ø 1200 ιÊŐɠ ÞɭȒġÞ×Þ ¾ɭ ÔɠÃ ¾ɭ ÍɟÒÖɟÑ ÒØ ÒßÙɭ Þɭ ÀØÖ η¾×ɟ ÅɟÍɟ ßɮ] 

Ţĕ×ɭ¾ Õήɠ ¾ɭ εÙ¤ 3 ×ɟ 4 ĦÈɨÛ ßɨÍɭ ßʅ] Ţĕ×ɭ¾ ĦÈɨÛ Öʃ ¤¾ ÏßÑ ¾à ©Ø ØɭƇɭĆŘɡ Ãɭ¾Ø ʁÈÛ¾x ßɨÍɟ ßɮ] ÏßÑ ¾à Öʃ 
yȒĈÑ ʁÈʇ Þɭ ©Ø Ãɭ¾Þx Öʃ ¤ġ×ȕεÖÑɟ ʁÈʇ Þɭ Ùɟ{ȑÑɰÀ ßɨÍɠ ßɮ] 

ÉɰÊɭ ©Ø ÀÖx ĜÙɟĦÈ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ ĦÈɨÛ ÒØ ¾| ÛɟġÛ ȏÏ¤ À¤ ßʅ] Ûɭ ßʅ: ¾ɨġÊ ĜÙɟĦÈ ÛɟġÛ (1), ßɦÈ ĜÙɟĦÈ 

ÛɟġÛ (5), κÃÖÑɠ ÛɟġÛ (11), Ôɟ×-ÒɟÞ κÃÖÑɠ ÛɟġÛ (14), ÀɮÞ ȑÑ×ɰŝÌ ÛɟġÛ (7), ÀɮÞ ÔÑxØ (8), ©Ø ¤×Ø ÓɮÑ (12) ). 
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ßɦÈ ĜÙɟĦÈ ĦÈɨÛ ©Ø {Þ¾ɥ ÛɟġÛ ģ×ÛĦÎɟ 

ĦÈɨÛ ÞɰÃɟÙÑ Öʃ Ïɨ ÃŎ ßɨÍɭ ßʅ] 

1. ÀɮÞ ÒØ: ßɡȏÈɰÀ ÖɨÊ Öʃ ĦÈɨÛ 

2. ĜÙɟĦÈ ÒØ: ĜÙɟĦÈ ÖɨÊ Öʃ ĦÈɨÛ 

ÒßÙɭ ÃŎ Öʃ ĦÈɨÛʇ ¾ɨ Ôɠ¤Ó ÀɮÞ ©Ø/×ɟ ¾ɨ¾ ¨ÛÑ ÀɮÞ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÀÖx η¾×ɟ Åɟ Øßɟ ßɮ] ěÙȕ ÀɮÞʇ (200-350°C) 

¾ɨ κÃÖÑɠ ¾ɭ ÖɟĘ×Ö Þɭ ÔɟßØ ȑÑ¾ɟÙɟ Åɟ¤Àɟ] {Þ yÛĦÎɟ ¾ɨ '¦Ñ-ÀɮÞ' ¾ßɟ ÅɟÍɟ ßɮ] ÅÔ ÀȓɰÔÏ (Dome) ¾ɟ ÍɟÒÖɟÑ 

ÛɟɰȑÄÍ ĦÍØ (1100-1350 ιÊŐɠ ÞɭȒġÞ×Þ) Í¾ ÒßȓɰÃ ÅɟÍɟ ßɮ Íɨ ÀɮÞ ÔɰÏ ¾Ø Ïɡ ÅɟÍɠ ßɮ ©Ø ÒɟÛØ ©Ø ĜÙɨ{ɰÀ ĦÈɭÜÑ Þɭ 
zÑɭ ÛɟÙɭ ÉɰÊɭ ĜÙɟĦÈ ¾ɨ ¾ɨġÊ ĜÙɟĦÈ ÛɟġÛ Öʃ ÕɭÅ ȏÏ×ɟ ÅɟÍɟ ßɮ, {Þ ÃŎ ¾ɨ '¦Ñ ĜÙɟĦÈ' ¾ßɟ ÅɟÍɟ ßɮ] Ãɭ¾Ø ʁÈÛ¾x Öʃ 
Åɨ sensible ÀÖɶ ÅÖɟ ßɨÍɠ ßɮ, Ûß ÉɰÊɭ ĜÙɟĦÈ Þɭ ÏȕØ ÃÙɡ ÅɟÍɠ ßɮ ©Ø ÀÖx ßɨ ÅɟÍɠ ßɮ] {Þ Ţ¾ɟØ ßɦÈ ĜÙɟĦÈ }ĕÒęÑ ßɨÍɟ 

ßɮ ©Ø {Þ ĜÙɟĦÈ ¾ɨ ßɦÈ ĜÙɟĦÈ ÛɟġÛ ¾ɭ ÖɟĘ×Ö Þɭ ßɦÈ ĜÙɟĦÈ ÖɭÑ, ÔĦÈÙ Òɟ{Ò, ¾ĞÒɭÞɟÈØ, ʨ×ȕ×Þx ĦÈɦ¾ ©Ø ʨ×ȕ×Þx 
Í¾ ĜÙɟĦÈ ÓÑɴÞ Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] ĦÈɨÛ ¾ɨ '¦Ñ ĜÙɟĦÈ' ÒØ Ø¿ɟ Åɟ¤Àɟ, ×ß ¾ ÁɰÈɭ - 1¼ ÁɰÈɭ Í¾ ÅɟØɡ ØßɭÀɟ ©Ø }Þ¾ɭ 

ÔɟÏ "¦Ñ ÀɮÞ' ÃŎ (1½ ÁɰÈɭ - 2½ ÁɰÈɭ) ÅɟØɡ ØßɭÀɟ] {Þ Ţ¾ɟØ η¾Þɠ Õɠ ÞÖ× ¤¾ ×ɟ Ïɨ ĦÈɨÛ ¾ɨ 'ĜÙɟĦÈ ÒØ' Ø¿ɟ ÅɟÍɟ ßɮ 
©Ø Ïɨ ĦÈɨÛ ¾ɨ 'ÀɮÞ ÒØ' Ø¿ɟ ÅɟÍɟ ßɮ ©Ø ×ß ÃŎ ÙÀɟÍɟØ ÏɨßØɟ×ɟ ÅɟÍɟ ßɮ] ÀÖx ĦÈɨÛ ¾ɨ ĜÙɟĦÈ ÃŎ ¾ɭ εÙ¤ Íɮ×ɟØ ßɨÑɭ 

ÒØ yÙÀ Ø¿ɟ ÅɟÍɟ ßɮ] 

¤¾ ĦÑɦÈx ÛɟġÛ ¾ɨġÊ ĜÙɟĦÈ ÖɭÑ ÒØ ȒĦÎÍ ßɨÍɟ ßɮ, Åɨ ĜÙɟĦÈ ¾ɥ Öɟŝɟ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ] ĦÈɨÛ Öʃ Ţɠ-ßɡȏÈɰÀ Þɭ ÒßÙɭ 

ĜÙɟĦÈ ¾ɭ zşɷ¾ØÌ ¾ɭ εÙ¤ ÕɟÒ ¾ɨ {ɰÅɭĆÈ η¾×ɟ ÅɟÍɟ ßɮ] zÛĤ×¾Íɟ ÒîÑɭ ÒØ ĜÙɟĦÈ ¾ɭ ÖɟĘ×Ö Þɭ ßɡ ¦ĆÞɠÅÑ 

ÞɰÛÐxÑ Õɠ η¾×ɟ ÅɟÍɟ ßɮ] ¤¾ εÖĆÞØ ÛɟġÛ Åɨ ÉɰÊɭ ĜÙɟĦÈ ¾ɭ ŢÛɟß ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ, ÛɟɰȑÄÍ ÀÖx ĜÙɟĦÈ ÍɟÒÖɟÑ ¾ɨ 
ÔÑɟ¤ Ø¿Ñɭ Öʃ ÞàÖ ÔÑɟÍɟ ßɮ] 
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ÀÖx ĜÙɟĦÈ ¾ɨ¾ ©Ø {ɰÅɭĆÈØʇ ¾ɭ ÞɟÎ ŢȑÍηŎ×ɟ ¾ØÍɟ ßɮ, ȒÅÞÞɭ ʨ×ȕ×Þx ¾ɭ ÞɟÖÑɭ ¤¾ Àȓßɟ ÔÑÍɠ ßɮ, ȒÅÞɭ ØɭÞÛɭ ¾ßɟ 
ÅɟÍɟ ßɮ ©Ø ÀÖx ÐɟÍȓ ¾ɟ }ĕÒɟÏÑ ¾ØÑɭ ¾ɭ εÙ¤ θÛεÕęÑ àɭŝʇ Öʃ yÙÀ-yÙÀ ŢȑÍηŎ×ɟ¤ɰ ßɨÍɠ ßʅ] 

4.6 ¾ɟĦÈ ßɟ}Þ ©Ø ĦÙɮÀ ŐɭÑȓÙɭÜÑ ĚÙɟɰÈ 

¾ɟ×xŢÌɟÙɡ 

ÞɰÒȕÌx ĜÙɟĦÈ ÓÑɴÞ ¦ÒØɭÜÑ Öʃ ¾ɟĦÈ ßɟ}Þ ÞÔÞɭ yκÐ¾ ŬÖ ÀßÑ àɭŝ ßɮ] ŬÖ, Ø¿Ø¿ɟÛ, ÞɟÖŐɠ ¾ɭ }Ò×ɨÀ ¾ɨ ¾Ö 
¾ØÑɭ ©Ø ¾ɟÖ ¾ɭ ÖɟßɩÙ Öʃ ÞȓÐɟØ ¾ØÍɭ ßȓ¤ {Þ¾ɭ ιÊÅɟ{Ñ ¾ɨ yÒɭνàÍ ÀÖx ÐɟÍȓ }ĕÒɟÏÑ, Hearth Öɟŝɟ ©Ø ÈɮθÒɰÀ 

yĝ×ɟÞ ¾ɭ ÞɟÎ ÒȕØɡ ÍØß Þɭ ¤¾ɥ¾ȗÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

¾ɟĦÈ ßɟ}Þ ¾ɟ ¾ɟ×x ȑÑÐɟxȎØÍ ÞÖ× ÒØ Hearth Þɭ ÑÙ ¾ɭ ȑÄş ¾ɭ ÖɟĘ×Ö Þɭ ÍØÙ ÐɟÍȓ ©Ø ĦÙɮÀ ¾ɨ ÈɮÒ ¾ØÑɟ ßɮ ©Ø ÀÍx 
'trough) Öʃ Þɟ{ÓÑ ȑÄş ¾ɭ ÞɟÎ ȒĦ¾ÖØ ĜÙɦ¾ ʬÛɟØɟ ÐɟÍȓ ©Ø ĦÙɮÀ ¾ɨ yÙÀ ¾ØÑɟ ßɮ,  Åɨ ØɭƇɭĆŘɡ şģ×ÖɟÑ 

(¾ɟĦÈɭÔÙ) Þɭ ÔÑɟ ßɨÍɟ ßɮ, ©Ø ÐɟÍȓ ¾ɨ ÐɟÍȓ ÙɭÊÙ ©Ø ĦÙɮÀ ¾ɨ ĦÙɮÀ ÙɭÊÙ ×ɟ Þɠ¤Ã¤ÞÅɠÒɠ Í¾ ÕɭÅÍɟ ßɮ] 

¾ɟĦÈ ßɟ}Þ ¾ɥ ŢηŎ×ɟ ©Ø ÕɟÀ: 

εÞɰÀÙ ÈɮÒ ßɨÙ ¾ɭ Ôɠ¤Ó Öʃ, ÈɮÒ ßɨÙ ¾ɥ ÐȓØɡ Þɭ 1400 εÖÖɠ Þɭ 1600 εÖÖɠ ¾ɥ ~ɰÃɟ| ÒØ ȒĦÎÍ ĦÙɮÀ ÑɦÃ (ȒÅÞɭ Öɰ¾ɥ ¾ßɟ 
ÅɟÍɟ ßɮ) ¾ɭ ÖɟĘ×Ö Þɭ ĦÙɮÀ ¾ɨ ěÙÜ ¾ØÑɭ ¾ɟ ŢɟÛÐɟÑ ßɮ] Öɰ¾ɥ Ûɟ×Ûɠ× ×ɟ ÖɮÑȓyÙ εÞɰÊØ ĦÈɦÒØ Þɭ ÞȓÞȒčÅÍ ßɮ] ÈɭθÒɰÀ 

¾ɥ Þɰć×ɟ ÔïɟÑɭ Þɭ ěÙεÜɰÀ ¦ÒØɭÜÑ ¾Ö ßɨ Þ¾Íɟ ßɮ] 

¾ɟĦÈ ßɟ}Þ Öʃ ÈɮÒ ßɨÙ, ÀÍx, Ùɨßɟ ©Ø ĦÙɮÀ ØÑØ, Øɦη¾ɰÀ ØÑØ ©Ø }Ñ¾ɭ ĦÒɟ}ʨÞ ©Ø θÛεÕęÑ }Ò¾ØÌ (ÅɮÞɭ |¨Èɡ 
ŎɭÑ, ÒȓÜØ ¾ɟØ, Øɦη¾ɰÀ ØÑØ ȏÈȒġÈɰÀ Öɮ¾ɭȑÑčÖ, ιŚεÙɰÀ ÖÜɠÑ, ÖÊ-ÀÑ, ÅɭÞɠÔɠ / Òɨ¾ÙɭÑ (¿ȓÏɟ| ÖÜɠÑ) zȏÏ) ÜɟεÖÙ 

ßʅ] ). Õήɠ ¾ɥ ȒĦÎȑÍ ¾ɭ zÐɟØ ÒØ ÀÖx ÐɟÍȓ ¾ɨ 1-2 ÁɰÈɭ ¾ɭ yɰÍØɟÙ ÒØ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] ÈɮθÒɰÀ ¾ɟ ÞÖ× ÙÀÕÀ 90 - 

120 εÖÑÈ ßɨÀɟ] zÖ ÍɩØ ÒØ ¤¾ ȏÏÑ Öʃ 8-9 ÈɭθÒɰÀ ¾ɥ Åɟ¤ɰÀɠ. ÑÙ ¾ɭ ȑÄş ¾ɨ ¿ɨÙÑɭ ¾ɟ ÞɟÖɟę× ÍØɡ¾ɟ Skull Í¾ 
ÒßȓɰÃÑɭ Í¾ ÑÙ ¾ɭ ȑÄş ¾ɨ ιŚÙ ¾ØÑɟ ßɮ, ηÓØ ÀÖx ÐɟÍȓ ¾ɭ yċÄɭ ŢÛɟß ¾ɨ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ Skull ¾ɨ θÒÁÙɟÑɭ ¾ɭ εÙ¤ 
¦ĆÞɠÅÑ ÙɟɰεÞɰÀ ¾ɥ ÅɟÍɠ ßɮ] 

zÖ ÍɩØ ÒØ ÑÙ ¾ɟ ȑÄş {Þ Ţ¾ɟØ ȒĦÎÍ ßɨÍɟ ßɮ η¾ ÑÙ ÙÀɟÑɭ ¾ɭ ÔɟÏ Hearth Öʃ ÐɟÍȓ ¾ɥ ę×ȕÑÍÖ Öɟŝɟ ØßÑɠ Ãɟȏß¤] 

Íɨ ×ß ÙÀÕÀ Hearth ¾ɭ ÞÔÞɭ ȑÑÃÙɭ ȏßĦÞɭ Öʃ ßɮ] ÈɮθÒɰÀ ¿ɨÙÑɭ ¾ɭ ÔɟÏ ÀÖx ÐɟÍȓ ÞÔÞɭ ÒßÙɭ ÔɟßØ z¤Àɠ] ¾ȓÄ ÞÖ× 
ÔɟÏ Hearth Öʃ ÍØÙ ÒÏɟÎx ¾ɟ ĦÍØ ¾Ö ßɨ ÅɟÍɟ ßɮ ©Ø ÐɟÍȓ ÒØ ÍɮØÑɭ ÛɟÙɟ ÐɟÍȓÖÙ ÑÙ ¾ɭ ȑÄş Þɭ ÔɟßØ z ÅɟÍɟ ßɮ] 

ȒĦ¾ÖØ ĚÙɭÈ ĦÙɮÀ ¾ɨ ÐɟÍȓ Þɭ yÙÀ ¾ØÍɠ ßɮ ©Ø ĦÙɮÀ ¾ɨ ĦÙɮÀ ØÑØ ¾ɭ ÖɟĘ×Ö Þɭ ĦÙɮÀ ÙɮÊġÞ/¤ÞÅɠÒɠ Öʃ ÕɭÅ ÏɭÍɠ ßɮ] 

ÀÖx ÐɟÍȓ ÔʃÊ ØÑØ ¾ɭ ÑɠÃɭ ÔßÍɠ ØßÍɠ ßɮ, Åßɟɯ Þɭ {Þɭ yÙÀ-yÙÀ ÐɟÍȓ ¾ɥ ÙɭÊÙ Öʃ ÔÏÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] {Þ ¦ÒØɭÜÑ ¾ɟ 
ȑÑ×ɰŝÌ ØÑÞx Öʃ ȒĦÎÍ ¾ÈØ ʬÛɟØɟ ×ɟ Øɦη¾ɰÀ ØÑØ ©Ø ÒȓÜØ ¾ɟØ ¾ɥ ÖÏÏ Þɭ ÒȕØɟ η¾×ɟ ÅɟÍɟ ßɮ] ÈɮθÒɰÀ ¾ɭ yɰÍ Öʃ ÑÙ ¾ɭ 
ȑÄş ¾ɨ ÖÊ ÀÑ Þɭ ÔɰÏ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ, Åɨ θÛʬ×ȓÍ ×ɟ ßɟ{ŚɦεÙ¾ ȼÒ Þɭ ÞɰÃɟεÙÍ ßɨÍɟ ßɮ 
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ÀÖx ÐɟÍȓ ¾ɨ ¤¾ ØɭƇɭĆŘɡ Ùɟ{Ñ ÛɟÙɭ ÔÍxÑ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ȒÅÞɭ ßɦÈ ÖɭÈÙ ÙɮÊÙ/ÈɟØÒɠÊɨ ÙɮÊÙ ¾ßɟ ÅɟÍɟ ßɮ ©Ø 
ÞȓØàɟ ¾ɟØÌʇ Þɭ {Þɭ 85 - 90% Í¾ ÕØɟ ÅɟÍɟ ßɮ] {Ñ ÙɭÊġÞ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÀÖx ÐɟÍȓ ¾ɨ ĜÙɟĦÈ ÓÑɴÞ Þɭ ¤Þ¤Ö¤Þ, 

ÒɠÞɠ¤Ö ©Ø Óɟ}ɰŚɠ Öʃ εÖĆÞØ Í¾ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ÒßȓɰÃɟ×ɟ ÅɟÍɟ ßɮ] 

{Þɠ Ţ¾ɟØ ĦÙɮÀ ¾ɨ ĦÙɮÀ ÙɮÊġÞ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ÊɰÒ ÒɨĦÈ Öʃ ÊɰÒ η¾×ɟ ÅɟÍɟ ßɮ ×ɟ ĦÙɮÀ ŐɮÑȓÙɭÜÑ ĚÙɟɰÈ 

(¤ÞÅɠÒɠ) Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ, ȒÅÞÖʃ ĦÙɮÀ ¾ɨ ÏɟÑɭÏɟØ ÔÑɟ×ɟ ÅɟÍɟ ßɮ, ©Ø ×ß ÏɟÑɭÏɟØ ĦÙɮÀ ÞɠÖʃÈ ȑÑÖɟxÍɟ¨ɰ ¾ɨ ÔɭÃɟ ÅɟÍɟ 

ßɮ] 

¾ɟĦÈ ßɟ}Þ Öʃ }ÒÙĜÐ }Ò¾ØÌ ßʅ: 

1. ιŚÙ ÖÜɠÑĄÈɮθÒɰÀ ¿ɨÙÑɭ ¾ɭ εÙ¤ ßɟ{Śɨ-ę×ȕÖɭȏÈ¾ ×ɟ {ÙɭȒĆŘ¾ ιŚεÙɰÀ ÖÜɠÑʇ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ 
2. ÖÊ-ÀÑĄßɟ{ŚɨεÙ¾ ×ɟ {ÙɭȒĆŘ¾ ιŚεÙɰÀ ÖÜɠÑʇ ¾ɟ }Ò×ɨÀ ȑÑÅxÙ ×ɟ ÒɟÑɠ Þɭ Åȓîɭ ÈɮÒ ßɨÙ şģ×ÖɟÑ ¾ɭ ÞɟÎ 
ÈɮθÒɰÀ ¾ɨ ÔɰÏ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ 

3. ¾ɟĦÈ ßɟ}Þ ŎɭÑĄ¾ɟĦÈ ßɟ}Þ ¾ɥ Íɮ×ɟØɡ ¾ɭ ÏɩØɟÑ ÞɟÖŐɠ ŢÔɰÐÑ ¾ɭ εÙ¤ 
4. Øɦη¾ɰÀ ØÑØĄÐɟÍȓ ¾ɨ ¤¾ yÙÀ ÐɟÍȓ ¾ɥ ÙɭÊÙ (Æȓ¾ɟÛ ØÑØ) Öʃ ÖɨîÑɟ 

5. ÒȓÜØ ¾ɟØĄÐɟÍȓ ¾ɥ ÙɭÊÙ ¾ɭ ĦÎɟÑɠ× ĚÙɭÞÖʃÈ ¾ɭ εÙ¤ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ 

ÀÖx ÐɟÍȓ, ÐɟÍȓÖÙ ©Ø ÜɠÝx ÀɮÞ ¾ɟ θÛĤÙɭÝÌ 

ÀÖx ÐɟÍȓ ÙɟÛɟ Ôɠ¤Ó ÀɮÞ 

Si 0.6 - 0.8 % SiO2 34 ς 36 % CO 20 ς 24 % 

Mn 0.05 - 0.10 % Al2O3 16 ς 20 % CO2 18 ς 20 % 

S 0.050 % max. CaO 34 ς 36 % N2 48 ς 52 % 

P 0.05-0.15 % MgO 8 ς 10 % H2 4 ς 5 % 

C 4 ς 5 %  MnO <1%   

  Basicity: CaO/SiO2 0.98-1.00   

 

 

zÐȓȑÑ¾ Í¾Ñɠ¾ɥ θÛ¾ɟÞ 

ßÖɟØɭ Þɰ×ɰŝʇ Öʃ ¾ɟ×ɟxȒęÛÍ ¾ȓÄ zÐȓȑÑ¾ Í¾Ñɠ¾ɥ θÛ¾ɟÞ {Þ Ţ¾ɟØ ßʅ: 
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Beneficiation- Ùɩß y×Ħ¾ ¾ɥ ÀȓÌÛĕÍɟ ¾ɨ }ęÑÍ ¾ØÑɭ ¾ɭ εÙ¤ ÀʅÀ Þɭ ¤ġ×ȕεÖÑɟ ¾ɨ ŢɟÎεÖ¾Íɟ Þɭ ßÈɟÑɭ ÒØ θÛÜɭÝ 

ÅɨØ ȏÏ×ɟ Åɟ Øßɟ ßɮ] 

ÔɭÊ ÙÀɟÑɟ, ÞȒĞÖŬÌ ¾ØÑɟ, z¾ɟØ ÏɭÑɟ ©Ø ÔÊɴÑ ¾ɥ ĦŎɥȑÑɰÀ ¾ØÑɟ- Ùɩß y×Ħ¾, ¾ɨ×Ùɟ ©Ø ÃȕÑɟ ÒĕÎØ ¾ɥ 
ÕɩȑÍ¾ ©Ø ØɟÞɟ×ȑÑ¾ θÛÜɭÝÍɟ¤ɯ ÅÖɟ Þɭ ÏØ ÅÖɟ ©Ø ¤¾ ¿ÏɟÑ Þɭ ÏȕÞØɡ ¿ÏɟÑ Öʃ Õɠ εÕęÑ ßɨÍɠ ßʅ] ĜÙɟĦÈ Õȏή×ʇ 

¾ɭ ÒØɭÜɟÑɠ ÖȓĆÍ ÞɰÃɟÙÑ ¾ɭ εÙ¤, ÞȓÞɰÀÍ ©Ø ÞÖɟÑ ÀȓÌÛĕÍɟ ¾ɭ ¾ċÃɭ ÖɟÙ ¾ɥ zÒȕȑÍx ÞȓȑÑȒĤÃÍ ¾ØÑɟ zÛĤ×¾ ßɮ] 

zÑɭ ÛɟÙɭ ¾ċÃɭ ÖɟÙ ¾ɨ ÞɰÞɟκÐÍ ¾ØÑɭ Þɭ ÒßÙɭ }Þ¾ɟ ÔɭÊ ©Ø ÞȒĞÖŬÌ yÒÑɟ×ɟ ÅɟÍɟ ßɮ] 

ÔÊɴÑ Öʃ 70 ς 80% εÞɰÈØ ¾ɟ }Ò×ɨÀ- ×ß εÞǦ ßɨ Ãȓ¾ɟ ßɮ η¾ ÔÊɴÑ Öʃ εÞɰÈØ ¾ɭ Ţ×ɨÀ Þɭ ĜÙɟĦÈ ÓÑɴÞ ¾ɥ }ĕÒɟÏ¾Íɟ Ôï 
ÅɟÍɠ ßɮ] εÞɰÈØ ¾ɭ ÞɟÎ ÔÊɴÑ εÖŬÌ Öʃ 10-15 ŢȑÍÜÍ ÒɭÙɭÈ Õɠ yȑÍȎØĆÍ ÙɟÕ ÏɭÀɟ] 

¾ęÛɭ×Ø ÃɟȒÅʋÀ -ÞÕɠ ÔÊɴÑ ÞɟÖŐɠ ¾ɨ ¾ęÛɭ×Ø ʬÛɟØɟ Õίɠ ¾ɭ ÜɠÝx ÒØ ÒßȓɰÃɟ×ɟ ÅɟÍɟ ßɮ] ×ß Ôîɠ ĜÙɟĦÈ Õȏή×ʇ ¾ɭ εÙ¤ 
η¾Óɟ×Íɠ ßɮ] SAIL ¾ɭ ÞÕɠ 3 Ôîɭ ĜÙɟĦÈ ÓÑɴÞ ×ɟÑɠ BF-5 ISP (4161m3), BF-5 RSP (4060m3) ©Ø BF-8 Ôɠ¤ÞÒɠ 

(4060m3) Öʃ ¾ęÛɭ×Ø ÃɟȒÅʋÀ ÞȓθÛÐɟ¤ɰ ßʅ] 

ÔɭÙ ÙɭÞ ÈɦÒ -ÒɟØɰÒȎØ¾ Ïɨ ÁɰÈɡ ÃɟȒÅʋÀ ŢÌɟÙɡ ¾ɭ ĦÎɟÑ ÒØ, ÁȕÖÑɭ ÛɟÙɡ Chute ¾ɭ ÞɟÎ Ïɨ ÃɟȒÅʋÀ ßɦÒØ ĦÎɟθÒÍ η¾¤ 
À¤ ßʅ] ÁȕÖÑɭ ÛɟÙɡ Chute ÞɟÖŐɠ ¾ɨ ÛɟɰȑÄÍ ÍØɡ¾ɭ Þɭ θÛÍȎØÍ ¾ØÍɠ ßɮ] εÞĦÈÖ ¾ɨ ÔÑɟ¤ Ø¿Ñɟ zÞɟÑ ßɮ. {Þ ŢÌɟÙɡ 

¾ɨ Ôɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó - 4, 5, 6, 7, 8, zØ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 1, 4 ©Ø 5, Êɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 3 ©Ø Ôɠ¤Þ¤Ù ¾ɭ ÞÕɠ 
ĜÙɟĦÈ ÓÑɴÞ Öʃ yÒÑɟ×ɟ À×ɟ ßɮ] 

ÃÙɟ×ÖɟÑ ŞɨÈ zÖxØ -{Þɭ Ïɨ-ÁɰÈɡ ŢÌɟÙɡ ¾ɭ ÞɟÎ ĦÎɟθÒÍ η¾×ɟ À×ɟ ßɮ] ŞɨÈ zÖxØ ¾ɨ }κÃÍ ĦÎɟÑ ÒØ Ø¿¾Ø ÞɟÖŐɠ 

¾ɭ θÛÍØÌ ¾ɨ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] εÞĦÈÖ ÔÊɴÑ θÛÍØÌ Öʃ ÞȓÐɟØ ¾ØÍɟ ßɮ] Êɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 2 ©Ø 4 ¾ɨ ×ß 
ŢÌɟÙɡ ŢÏɟÑ ¾ɥ À| ßɮ] 

yÖɟÑɨĦ¾ɨÒ- ×ß }Ò¾ØÌ Õίɠ ¾ɭ ÜɠÝx ÒØ ÙÀɟ×ɟ À×ɟ ßɮ] ×ß ĦÈɦ¾ ¾ɥ ÕɩȑÍ¾ ÞÍß ÒØ Infrared η¾ØÌʇ ¾ɥ η¾ØÌ 

}ĕÞȒÅxÍ ¾ØÍɟ ßɮ ©Ø ÍĦÛɠØ ÙɭÍɟ ßɮ] 

ÓÑɴÞ Probes- ÍɟÒÖɟÑ θÛÍØÌ ¾ɥ ȑÑÀØɟÑɠ ¾ØÑɭ ©Ø ÔÊɴÑ ÞɟÖŐɠ ©Ø ÀɮÞ ¾ɭ ÑÖȕÑɭ ¤¾ŝ ¾ØÑɭ ¾ɭ εÙ¤ Probe ¾ɨ 
ĦÈɦ¾ ĦÍØ ¾ɭ ~ÒØ (ÔÊɴÑ Probe ¾ɭ ~ÒØ) / ĦÈɦ¾ ĦÍØ ¾ɭ ÑɠÃɭ (ÔÊɴÑ Probe ¾ɭ ÍßÍ) ηÓÈ η¾×ɟ ÅɟÍɟ ßɮ] 

¾ɟĦÈ ßɟ}Þ ĦÙɮÀ Őɮę×ȕÙɭÜÑ -{Þ ιÊéɟ{Ñ Öʃ ¾ɟĦÈ ßɟ}Þ ØÑØ Þɭ ÍØÙ ĦÙɮÀ ¾ɨ ¾ɟĦÈ ßɟ}Þ ¾ɭ ÔßȓÍ ¾ØɡÔ ȒĦÎÍ 

ŐɭÑȓÙɭȏÈɰÀ ×ȕȑÑÈ Í¾ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] {ÞÞɭ ĦÙɮÀ ÙɮÊġÞ ¾ɭ Ôîɭ Ôɭîɭ ¾ɭ Ø¿Ø¿ɟÛ ¾ɥ zÛĤ×¾Íɟ ÞÖɟĚÍ ßɨ Åɟ¤Àɠ, 

}ĕÒɟÏÑ ¾ɥ ÙɟÀÍ ¾Ö ßɨ Åɟ¤Àɠ, ÏɭØɡ Þɭ ÔÃɟ Åɟ Þ¾ɭÀɟ ©Ø ÏɟÑɭÏɟØ ĦÙɮÀ ¾ɥ }ÒÅ Öʃ ÛȗθǦ ßɨÀɠ] Ôɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 

4, 5, 6, 7 ©Ø 8 Öʃ ¾ɟĦÈ ßɟ}Þ ĦÙɮÀ ŐɮÑȓÙɭÜÑ ßɮ] ×ß ÞȓθÛÐɟ Ôɠ¤Þ¤Ù ¾ɭ ÞÕɠ Õȏή×ʇ Öʃ ĦÎɟθÒÍ ßɮ. ×ß ÞȓθÛÐɟ 
zØ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 1, 4 ©Ø 5 ©Ø Êɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 3 ©Ø 4 Öʃ ÒßÙɭ Þɭ ßɡ ÖɩÅȕÏ ßɮ] 
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ĦÙɮÀ ŐɮÑȓÙɭÜÑ ĚÙɟɰÈ ȑÑĞÑεÙζ¿Í θÛÜɭÝÍɟ¨ɰ ʬÛɟØɟ κÃȒħÑÍ: 

¶ ×ß Õίɠ ¾ɥ Śɟ| ÈɮθÒɰÀ ¾ɥ ÞȓθÛÐɟ ŢÏɟÑ ¾ØÍɟ ßɮ; ÙɭÊÙ ¾ɥ }ÒÙĜÐÍɟ Í¾ ÞɠεÖÍ Ñßɡɰ ßɨÑɟ] 

¶ Distant granulation (70%) ¾ɥ ÍȓÙÑɟ Öʃ θÒÁÙɭ ßȓ¤ ÐɟÍȓÖÙ ¾ɟ }Ò×ɨÀ ÔßȓÍ yκÐ¾ (98%) ßɮ ©Ø ÔɭßÍØ ĦÙɮÀ 
granules ¾ɥ ÀȓÌÛĕÍɟ Õɠ ßɮ ] ÙɭÊÙ zȏÏ ¾ɥ zÛɟÅɟßɡ Þɭ ÔÃ¾Ø ÞȓØνàÍ, ¾ȓÜÙ ©Ø ŢÏȕÝÌ ÖȓĆÍ ¾ɟ×x 

ÛɟÍɟÛØÌ 

 

Þɠ¤Ã¤ÞÅɠÒɠ ¾ɭ Öȓć× ÙɟÕ ßʅ: 

1. ÔßȓÍ ¾ɦĞÒɮĆÈ ©Ø ¾Ö ÅÀß ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 
2. ÒȕØɡ ÍØß Þɭ ĦÛÃɟεÙÍ, ¾Ö ÅÑÜȒĆÍ ¾ɥ zÛĤ×¾Íɟ] 

3. ¾Ö ȐÔÅÙɡ ©Ø ÞɰÒɠιîÍ ßÛɟ ¾ɥ ¿ÒÍ] 

4. ÐɟØɟ ©Ø Ðȓ¤ɰ ¾ɭ ÞɰŐß ¾ɭ εÙ¤ ĦÈɮ¾ ¾ɭ ¾ÑɭĆÜÑ ¾ɭ ÞɟÎ ŐɭÑȓÙɭÜÑ ×ȕȑÑÈ Þɭ ÊɠÛɟÈȎØɰÀ 
ĦÈɭÜÑ Í¾ ÒȕØɡ ÍØß Þɭ ¾ÛØ ¾ɥ À| ĦÎɟÒÑɟ ©Ø {Þɭ ¾ɟÓɥ ~ÒØ ¾ɭ ĦÍØ ÒØ Ûɟ×ȓÖɰÊÙ Öʃ 
ÔɟßØ ȑÑ¾ɟÙÑɟ 

 

¾ɨ×Ùɟ ÐȕÙ {ɰÅɭĆÜÑ -ÀɮØ-¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɨ Ûɟß¾ ¾ɭ ȼÒ Öʃ Ñɟ{ŘɨÅÑ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ʨ×ȕ×Ø ¾ɭ ÖɟĘ×Ö Þɭ {ɰÅɭĆÈ 

η¾×ɟ ÅɟÍɟ ßɮ] {ÞÞɭ ¾ɨ¾ ÏØ ¾Ö ßɨ ÅɟÍɠ ßɮ ©Ø {Þ Ţ¾ɟØ Öȕġ×ÛɟÑ ¾ɨη¾ɰÀ ¾ɨ×Ùɭ ¾ɥ ÔÃÍ ßɨÍɠ ßɮ, Åɨ ÕɟØÍ Öʃ ŢÃȓØ 
Öɟŝɟ Öʃ }ÒÙĜÐ Ñßɡɰ ßɮ] ¾ɨ×Ùɟ ÐȕÙ {ɰÅɭĆÜÑ zÖ ÍɩØ ÒØ }ċÃ ĜÙɟĦÈ ÍɟÒÖɟÑ ©Ø ¦ĆÞɠÅÑ ÞɰÛÐxÑ Þɭ Åȓîɟ ßɨÍɟ 

ßɮ] ÞɭÙ Þɰ×ɰŝʇ ¾ɥ ÞÕɠ Õȏή×ʇ ¾ɨ ¾ɨ×Ùɟ ÐȕÙ {ɰÅɭĆÜÑ ŢÌɟÙɡ ŢÏɟÑ ¾ɥ À| ßɮ] 

ÀÖx ÐɟÍȓ ¾ɟ ÔɟßØɡ ÊɠÞġÓØɟ{ÅɭÜÑ -ȑÑØɰÍØ ¾ɟȒĦÈɰÀ Í¾Ñɠ¾ ¾ɥ ÜȓȼzÍ ©Ø }ċÃ ÀȓÌÛĕÍɟ ÛɟÙɭ ĦÈɡÙ ¾ɥ ÔïÍɠ 

ÖɟɰÀ ¾ɭ ÞɟÎ, ¾Ö ÞġÓØ (0.025% Þɭ ¾Ö) ÀÖx ÐɟÍȓ ¾ɥ zÛĤ×¾Íɟ Ôï À| ßɮ] {Þ Ţ×ɨÅÑ ¾ɭ εÙ¤ Ôɠ¤Ó Þɭ ÀÖx ÐɟÍȓ 
¾ɨ ÀÖx ÐɟÍȓ ¾ɭ ÙɭÊÙ Öʃ ¾ɮȒġÜ×Ö ¾ɟÔɟx{Ê, ÃȕÑɟ ÞɨÊɟ Øɟ¿ ©Ø ÖɮĈÑɠεÜ×Ö ÅɮÞɭ ÊɠÞġÓØɟ{ȒÅɰÀ ¤ÅʃÈʇ ¾ɨ {ɰÅɭĆÈ 

¾Ø¾ɭ ÊɠÞġÓØɟ{Å η¾×ɟ ÅɟÍɟ ßɮ] zØ¤ÞÒɠ, z|¤ÞÒɠ, Ôɠ¤ÞÒɠ ©Ø Ôɠ¤Þ¤Ù (ĦÎɟÒÑɟ ÅɟØɡ) Öʃ ¤¾ ÊɠÞġÓØɟ{ȒÅɰÀ 

{¾ɟ| ĦÎɟθÒÍ ¾ɥ À| ßɮ  

¾ɟĦÈ ßɟ}Þ ιÊεÞεÙ¾ɦÑɟ{ÅɭÜÑ- ßɦÈ ÖɭÈÙ ØÑØ Öʃ εÖÙ-Ħ¾ɭÙ, Ùɩß y×Ħ¾ ¾ɭ ÞɟÎ-ÞɟÎ ÃȕÑɟ εÖÙɟ¾Ø ÀÖx ÐɟÍȓ Þɭ 
εÞεÙ¾ɦÑ ¾ɨ zɰεÜ¾ ȼÒ Þɭ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ¥Þɭ {ɰĦÈɟÙɭÜÑ θÛÏɭÜʇ Öʃ ¾ɟÖ ¾Ø Øßɭ ßʅ] 

ÀÖx ÐɟÍȓ ¾ɟ Êɠ-ÓɦĦÓɨØɟ{ÅɭÜÑ-  ÀÖx ÐɟÍȓ Öʃ ÓɦĦÓɨØÞ ¾ɥ Öɟŝɟ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ ÒȎØÛßÑ ÔÍxÑ Öʃ ÀÖx ÐɟÍȓ Öʃ 
ÞɨÊɟ ¥Ü ©Ø ÃȕÑɟ zÐɟȎØÍ ěÙĆÞ ÅɮÞɭ Êɠ-ÓɦĦÓɨØɟ{ȒÅɰÀ ¤ÅʃÈ εÖÙɟ¤ ÅɟÍɭ ßʅ] 

ĦÛÃɟÙÑ ¤Ûɰ ¾ɰĚ×ȕÈØ ȑÑ×ɰŝÌ -ÒȕØɡ ÍØß Þɭ ĦÛÃɟεÙÍ ÞɰÃɟÙÑ ¾ɭ ÖɟÖÙɭ Öʃ, ¾ɰĚ×ȕÈØ (¤Ã¤Öz| εÞĦÈÖ) Òɠ¤ÙÞɠ 

(ŢɨŐɟÖɭÔÙ ÙɦȒÅ¾ ¾ɰŘɨÙØ) Þɭ Åȓîɟ ßɨÍɟ ßɮ Åɨ θÛεÕęÑ ÞʃÞØ Þɭ εÞĈÑÙ ŢɟĚÍ ¾ØÍɟ ßɮ ©Ø {ĥÈÍÖ ȐÔɰÏȓ ÖɟÑ ȑÑÐɟxȎØÍ 
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¾ØÍɟ ßɮ ©Ø }Ò¾ØÌʇ ¾ɨ ĦÛÃɟεÙÍ ȼÒ Þɭ ÞɰÃɟεÙÍ ¾ØÑɭ ¾ɟ zÏɭÜ ÏɭÍɟ ßɮ] Õȏή×ʇ Öʃ ÃɟȒÅʋÀ ©Ø ĦÈɨÛ ¾ɟ ĦÛÃɟεÙÍ 

ȑÑ×ɰŝÌ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] 

ÞɭÙ ŢÔɰÐÑ ¾ɭ ȑÑÌx× ¾ɭ yÑȓÞɟØ ÙνàÍ ßɦÈ ÖɭÈÙ }ĕÒɟÏÑ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ĜÙɟĦÈ ÓÑɴÞ àɭŝ Öʃ ȑÑĞÑεÙζ¿Í }Òɟ×ʇ 

¾ɥ ÒȎØ¾ġÒÑɟ ¾ɥ À| ßɮ] 

1. ØɭÓØɭĆÈØɡ, ÜɠÍÙÑ ŢÌɟÙɡ, ĦÈɨÛ, Þßɟ×¾ ʁÐÑ {ɰÅɭĆÜÑ ©Ø Þßɟ×¾ }Ò¾ØÌʇ ¾ɭ ÞɰÔɰÐ Öʃ Ôɠ¤Ó ¾ɟ 
zÐȓȑÑ¾ɥ¾ØÌ/}ęÑ×Ñ 

2. ¤¾ Ñ¤ ĦÈɦ¾ ßɟ}Þ ©Ø ÞɰÜɨκÐÍ εÞɰÈØ ĚÙɟɰÈ ©Ø ¾ɨ¾ ¨ÛÑ ¾ɭ ÞɟÎ Ñ| ÞɟÖŐɠ ŢÔɰÐÑ ÞȓθÛÐɟ̈ ɰ ¾ɭ ÞɟÎ 
¤¾ yÙÀ ĦÎɟÑ ÒØ ¤¾ Ñ| ©Ø Ôîɠ Õίɠ ¾ɥ ĦÎɟÒÑɟ] zØ¤ÞÒɠ, z|¤ÞÒɠ ©Ø Ôɠ¤ÞÒɠ Öʃ Ñ| Õȏή×ɟɰ ÃɟÙȕ 
¾ɥ À| ßʅ] 

3. ÖɩÅȕÏɟ ÞɟÖŐɠ ŢÔɰÐÑ ŢÌɟÙɡ Öʃ ÞɰÜɨÐÑ] 

4. ÈɟØÒɠÊɨ ÙɭÊÙ ÙÀɟÑɟ 

5. ĜÙɟĦÈ ÓÑɴÞ àɭŝ zȏÏ Öʃ Logistics Öʃ ÞȓÐɟØ] 
6. yÒεÜĥÈ (Waste) ÍɟÒ ÒȓÑŢɟxȒĚÍ ŢÌɟÙɡ (ÏßÑ Ûɟ×ȓ ©Ø Ôɠ¤Ó ÀɮÞ ¾ɨ ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ z}ÈÀɨ{ɰÀ ĦÈɨÛ ÀÖx 

ěÙȕ ÀɮÞʇ Þɭ ÀÖɶ ¾ɥ ÛÞȕÙɡ ©Ø {Þ Ţ¾ɟØ ĦÈɨÛ ¾ɭ ÍɟÒ ¾ɨ ÔïɟÑɟ)] 
7. ÈɡzØÈɡ (ȐÔÅÙɡ }ĕÒęÑ ¾ØÑɭ ¾ɭ εÙ¤ ÜɠÝx ÀɮÞ ȎØ¾ÛØɡ ÈÔɟx{Ñ) z|¤ÞÒɠ, zØ¤ÞÒɠ ©Ø Ôɠ¤ÞÒɠ Öʃ Ñ| 
Õȏή×ʇ Öʃ ŢȑÍ ȏÏÑ 14 ÖɭÀɟÛɟÈ ȐÔÅÙɡ }ĕÒɟÏÑ ŢÏɟÑ ¾ɥ ÅɟÍɠ ßɮ] 

8. ØÊɟØ ĦÈɦ¾ ÙɭÛÙ {ɰιÊ¾ɭÈØ Õίɠ ¾ɭ ¦Ó-ØɦÊ (3 ÖɠÈØ Þɭ yκÐ¾) ßɨÑɭ ÒØ ĦÈɦ¾ ĦÍØ ¾ɨ ÖɟÒÑɭ Öʃ ÞàÖ ÔÑɟÍɟ ßɮ, 
Åɨ Ôɠ¤Þ¤Ù ¾ɭ Ôɠ¤Ó # 2, Ôɠ¤ÞÒɠ ¾ɭ Ôɠ¤Ó # 6 ©Ø z|¤ÞÒɠ, zØ¤ÞÒɠ ©Ø Ôɠ¤ÞÒɠ Öʃ Ñ| Õȏή×ʇ Öʃ ŢÏɟÑ 

η¾×ɟ ÅɟÍɟ ßɮ] 

Í¾Ñɠ¾ɥ-yÎxÜɟĦŝ: 

 

}ĕÒɟÏ¾Íɟ:¤¾ ȏÏÑ Öʃ Õίɠ ¾ɥ Öɟŝɟ ¾ɭ ŢȑÍ ÁÑ ÖɠÈØ }ĕÒɟȏÏÍ ÀÖx ÐɟÍȓ ¾ɥ Öɟŝɟ, ÈÑ/¤Ö3/ȏÏÑ (×ɟ Íɨ ¾ɟ×xÜɠÙ Öɟŝɟ 

×ɟ }Ò×ɨÀɠ Öɟŝɟ ¾ɭ zÐɟØ ÒØ) 

 

ʁÐÑ ÏØ:¤¾ ÈÑ ÀÖx ÐɟÍȓ, η¾Őɟ/Èɡ¤Ã¤Ö ¾ɟ }ĕÒɟÏÑ ¾ØÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ʁÐÑ ¾ɥ Öɟŝɟ] {ÞÖʃ ¾ɨ¾ ØɭÈ + ¦ĆÞ 
ÜɟεÖÙ ßɮ] ʁÐÑ ÏØ + ÑÈ ¾ɨ¾ ÏØ (εÞɰÈØ Öʃ Åɨîɟ À×ɟ)] ¾ɟÔxÑ ÏØ yκÐ¾ }Ò×ȓĆÍ ÖɟÒ ßɮ Ć×ʇη¾ ʁÐÑ ¾ɥ ¾ɟÔxÑ 

ÞɟÖŐɠ ÞÖ×-ÞÖ× ÒØ ÔÏÙÍɠ ØßÍɠ ßɮ] 
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¶ ¾ɨ¾ Øɟ¿ Öʃ 1% ¾ɥ ¾Öɠ Þɭ ¾ɨ¾ ÏØ 8 - 10 η¾Őɟ/Èɡ¤Ã¤Ö ¾Ö ßɨ ÅɟÍɠ ßɮ (¾ɨ¾ ÏØ Öʃ 
¾Öɠ Þɭ {ĦÒɟÍ Þɰ×ɰŝ ¾ɥ ¾ȓÙ ~Åɟx ¿ÒÍ ¾ɟ 0.5% ¾ɥ ¾ȓÙ ÔÃÍ ßɨÍɠ ßɮ) 

¶ Ùɩß y×Ħ¾ ¾ɭ ÀʅÀ Öʃ 1% ¾ɥ ¾Öɠ Þɭ 1.5% ¾ɨ¾ ¾ɥ ÔÃÍ ßɨÍɠ ßɮ] 

¶ ¤ÃÔɠÈɡ (ßɦÈ ĜÙɟĦÈ ÍɟÒÖɟÑ) Öʃ 100 ιÊŐɠ ÞɭȒġÞ×Þ ¾ɥ ÛȗθǦ Þɭ 2-3% ¾ɨ¾ ¾ɥ ÔÃÍ ßɨÍɠ 
ßɮ] 

Ùɨßɟ ÔÑɟÑɭ ¾ɭ εÙ¤ ~Åɟx ¾ɥ ¿ÒÍ:- 

~Åɟx ¾ɥ ¿ÒÍ àɭŝÛɟØ ~Åɟx ¿ÒÍ 

¾ɨ¾ ÔÑɟÑɟ 

Ùɨßɟ ÔÑɟÑɟ ¤Ûɰ εÞɰÈØ ÔÑɟÑɟ 

{ĦÒɟÍ ÔÑɟÑɟ 

18 - 19 % 

49 - 50 % 

8 - 9 % 

 

4.7 ÞȓØàɟ ¤Ûɰ Ò×ɟxÛØÌ 

ĜÙɟĦÈ ÓÑɴÞ ¾ɭ θÛεÕęÑ àɭŝʇ Öʃ ¾ɟÖ ¾ØÍɭ ÞÖ× ÞȓØàɟ ßɭÙÖɭÈ, ÞȓØàɟ ÅȕÍɭ, ßɟÎ ¾ɭ ÏĦÍɟÑɭ, ÀɮÞ ÖɟĦ¾, ÀÖɶ ŢȑÍØɨÐɠ 

Åɮ¾ɭÈ / ¾ɨÈ, ÃĤÖɭ ©Ø ÐȕÙ ÖɟĦ¾ ÅɮÞɭ ÒɠÒɠ| (ÒÞxÑÙ ŢɨÈɭȒĆÈÛ {ȒĆÛÒÖʃÈ) ¾ɟ }Ò×ɨÀ ÐɟεÖx¾ ĦÛȼÒ Þɭ η¾×ɟ ÅɟÑɟ 

Ãɟȏß¤] 

Ø¿Ø¿ɟÛ ¾ɭ εÙ¤ η¾Þɠ Õɠ }Ò¾ØÌ ¾ɨ ÔɰÏ ¾ØÑɭ Þɭ ÒßÙɭ "¾ɟÖ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ" ÅɮÞɠ ȑÑÐɟxȎØÍ ŢηŎ×ɟ¨ɰ ¾ɟ ÞćÍɠ Þɭ 
ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ȑÑÐɟxȎØÍ ¤Þ¨Òɠ (ÖɟÑ¾ ÞɰÃɟÙÑ ŢÎɟ¤ɰ) ©Ø ¤Þ¤ÖÒɠ (ÖɟÑ¾ Ø¿Ø¿ɟÛ ŢÎɟ¤ɰ) ¾ɟ ÞćÍɠ Þɭ 
ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

ÙɨÀʇ ¾ɨ ÀɮÞ ÞɰÕɟθÛÍ àɭŝʇ ¾ɭ ÔɟØɭ Öʃ ÞÍ¾x ØßÑɟ Ãɟȏß¤ ©Ø ÀɮÞ ¾ɭ ¿ÍØʇ ¾ɭ ÔɟØɭ Öʃ ÅɟÑÑɟ Ãɟȏß¤] ÀɮÞ Ùɟ{Ñʇ ×ɟ ÀɮÞ 
ÞɰÕɟθÛÍ àɭŝʇ Öʃ ¾ɨ| Õɠ ¾ɟÖ ¾ØÑɭ Þɭ ÒßÙɭ |¤ÖÊɠ ĆÙɡ×ØʃÞ ÅȼØɡ ßɮ] 

 

ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ÞȓØνàÍ ÞɰÃɟÙÑ ¾ɭ εÙ¤ ȑÑĞÑεÙζ¿Í Ć×ɟ ¾Øʃ ©Ø Ć×ɟ Ñ ¾Øʃ ¾ɟ ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

 

¾ØÑɭ ×ɨĈ× 

1. ŎɭÑ ÞɰÃɟÙÑ ¾ɭ ÏɩØɟÑ ÁɰÈɡ/ßȕÈØ ÔÅɟ¤ɰ 

2. Tuyeres Þɭ Ïɭ¿Íɭ ÞÖ× ÞȓØνàÍ ÏȕØɡ ÔÑɟ¤ Ø¿ɠ ÅɟÑɠ Ãɟȏß¤ (ÞȓØàɟ ¾ɟɰÃ ÒßÑʃ) 
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3. η¾Þɠ Õɠ ĦÈɨÛ ¾ɨ ÀɮÞ ÖɨÊ ÒØ Ø¿Ñɭ Þɭ ÒßÙɭ ×ȏÏ ¾ɨ| ÀɮÞ ȎØÞɟÛ ȏÏ¿ɟ| Ïɭ Íɨ ĦÈɨÛ ĚÙɭÈÓɦÖx Öʃ ¾ɟÖ 
¾ØÑɭ ÛɟÙɡ ¤ÅʃÞɠ ¾ɨ ßÈɟ Ïʃ 

4. η¾Þɠ Õɠ yÞɟÖɟę×Íɟ ¾ɥ ÅɟɰÃ ¾ɭ εÙ¤ ©Ø ĦÈɨÛ àɭŝ ¾ɭ ȑÑØɡàÌ ¾ɭ ÏɩØɟÑ ÓÑɴÞ ¾ɭ ~ÒØ ÅɟÍɭ ÞÖ× 
ßÖɭÜɟ Þɠ-̈ÀɮÞ ÖɦȑÑÈØ ©Ø ÀɮÞ ÞȓØàɟ ¾ɟεÖx¾ ¾ɨ yÒÑɭ ÞɟÎ Ø¿ʃ] 

5. ÓÑɴÞ ÃÙɟÑɭ ¾ɭ ÏɩØɟÑ ßÖɭÜɟ ÈɮÒßɨÙ, Öɰ¾ɥ, ʨ×ȕ×Ø, ʨ×ȕ×Ø ¾ȕÙØ Öʃ }κÃÍ ÀɮÞ ÅÙÑɭ ¾ɥ ȑÑÀØɟÑɠ ¾Øʃ 

6. ÖØĞÖÍ zȏÏ ¾ɭ εÙ¤ ÜÈ Êɟ}Ñ ¾ɟ×x θÛκÐÛÍ yÑȓÖɨȏÏÍ ŢηŎ×ɟ (ŢɨÈɨ¾ɦÙ) ¾ɭ yÑȓÞɟØ 
η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

Ć×ɟ Ñ ¾Øʃ 

1. η¾Þɠ Õɠ yÑɟκÐ¾ȗÍ ģ×ȒĆÍ ¾ɨ ĦÈɨÛ ĚÙɭÈÓɟÖx ÒØ yÑȓÖȑÍ Ñ Ïʃ] 

2. ÞȓØàɟ }Ò¾ØÌʇ ¾ɭ ȐÔÑɟ ĜÙɟĦÈ ÓÑɴÞ ¾ɭ ¾ɟĦÈ ßɟ}Þ àɭŝ Öʃ η¾Þɠ ¾ɨ Õɠ yÑȓÖȑÍ Ñ Ïʃ] 

3. η¾Þɠ Õɠ ÀɮÞ ȎØÞɟÛ ¾ɭ ÏɩØɟÑ ¾ɟĦÈ ßɟ}Þ àɭŝ ©Ø ĦÈɨÛ ĚÙɭÈÓɦÖx ÒØ η¾Þɠ ¾ɨ Õɠ yÑȓÖȑÍ Ñ Ïʃ] 

4. ×ɟɰȐŝ¾ɥ/{ÙɭĆŘɦȑÑ¾ ¾ɭ }κÃÍ áɟÑ ¾ɭ ȐÔÑɟ εÙěÈ ¾ɟ ÞɰÃɟÙÑ Ñ ¾Øʃ] εÙěÈ ¾ɟ ÞɰÃɟÙÑ, ßÖɭÜɟ 

εÙěÈ--¦ÒØɭÈØ Þɭ ÒȕÄʃ] 
5. ¤ÖÞɠÞɠ ÒɮÑÙʇ ¾ɟ ÞɰÃɟÙÑ ¾ɭÛÙ yκÐ¾ȗÍ ¾εÖx×ʇ ʬÛɟØɟ Ñßɡɰ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

 

--- 
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yĘ×ɟ× 5  

{ĦÒɟÍ ÔÑɟÑɟ 

5.1 ÒȎØÃ× 

ĜÙɟĦÈ ÓÑɴÞ ʬÛɟØɟ }ĕÒɟȏÏÍ ÀÖx ÐɟÍȓ ¾ɨ θÒÁÙɟ ßȓz ¾ċÃɟ Ùɨßɟ Õɠ ¾ßɟ ÅɟÍɟ ßɮ ȒÅÞÖʃ θÛεÕęÑ yÜȓθǦ×ɟɯ ßɨÍɠ ßʅ] 

ÖɩÅȕÏ Öȓć× yÜȓǦÍɟ ¾ɟÔxÑ ßɮ ©Ø yę× yÜȓθǦ×ɟɯ ÅɮÞɭ ÓɦĦÓɨØÞ, ÞġÓØ, εÞεÙ¾ɦÑ, ÀɮØ-ÐɟȒĕÛ¾ ÞÖɟÛɭÜÑ zȏÏ Õɠ 
ÖɩÅȕÏ ßʅ] {ĦÒɟÍ ȑÑÖɟxÌ {Þɠ ÀÖx ÐɟÍȓ ¾ɭ ÜȓθǦ¾ØÌ ¾ɥ ŢηŎ×ɟ ßɮ] {Þ Ţ¾ɟØ }ĕÒɟȏÏÍ ĦÈɡÙ ÐɟÍȓ ¾ɟ ÜȓǦ ȼÒ ßɮ] ßɦÈ 

ÖɭÈÙ Öʃ ÙÀÕÀ 4% ¾ɟÔxÑ ßɨÍɟ ßɮ ȒÅÞɭ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ 0.10% Þɭ ¾Ö η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ÞġÓØ, ÓɦĦÓɨØÞ ÅɮÞɠ 

yę× yÜȓθǦ×ɟɯ Õɠ ßÈɟ Ïɡ ÅɟÍɠ ßʅ ©Ø zÛĤ×¾ ÞÈɡ¾ ĦÈɡÙ ÔÑɟÑɭ ¾ɭ εÙ¤ ÖʅÀÑɠÅ, εÞεÙ¾ɦÑ, ȑÑ¾ɭÙ, ŎɨεÖ×Ö ©Ø 
ÛɮÑɭιÊ×Ö ÅɮÞɭ εÖŬ ÐɟÍȓ ÍĕÛ εÖÙɟ¤ ÅɟÍɭ ßʅ] {ĦÒɟÍ ȑÑÖɟxÌ Öʃ ÜɟεÖÙ ×ɨÅÑɟÔǦ ȸĤ× ©Ø θÛεÕęÑ ŢηŎ×ɟ¤ɯ {Þ Ţ¾ɟØ 

ßʅ: 

 

HMDSτHOT METAL DESULPHURISATION 

BOFτBASIC OXYGEN FURNACE 

OH/THFτOPEN HEARTH/TWIN HEARTH FURNACES 

ARSτARGON RINSING STATION 

LFτLADLE FURNACE 

RH DEGASSERτRUHR ςSTAHL HERAUS (ŢηŎ×ɟ ¾ɟ ÑɟÖ ¤¾ ÅÖxÑ ÜßØ ©Ø ¤¾ ÅÖxÑ ÛɮáɟȑÑ¾ ÒØ Ø¿ɟ À×ɟ ßɮ) 

VADτVACCUM   ARC   DEGASSER 

VODτVACCUM   OXYGEN   DECARBURISATION 

CCS/CCPτCONTINUOUS CASTING SHOP/ PLANT 

 

 

Slabs/ 
Blooms 
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ĜÙɟĦÈ ÓÑɴÞ Þɭ ßɦÈ ÖɭÈÙ, ßɦÈ ÖɭÈÙ ÙɮÊġÞ/ÈɦØÒɠÊɨ ÙɮÊÙ Öʃ ØɭÙ ʬÛɟØɟ ĦÈɡÙ ÖɭȒġÈɰÀ ÜɦÒ Í¾ zÍɟ ßɮ] {Þɭ εÖĆÞØ 

ÑɟÖ¾ ÔÍxÑ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ] ηÓØ {Þɭ ¾ÑÛÈxØ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ εÖĆÞØ Þɭ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] ×ß ×ɟ Íɨ 
ßɦÈ ÖɭÈÙ ÊɠÞġÓØɟ{ÅɭÜÑ ×ȕȑÑÈ (¤Ã¤ÖÊɠ¤Þ) ¾ɭ ÖɟĘ×Ö Þɭ ×ɟ ÞɠÐɭ ĦÈɡÙ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ ×ɟÑɠ ÔɭεÞ¾ ¦ĆÞɠÅÑ 

ÓÑɴÞ (Ôɠ¨¤Ó) ¾ɭ ÖɟĘ×Ö Þɭ Åɟ Þ¾Íɟ ßɮ] 

 

{ĦÒɟÍ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ Öʃ ŢÀȑÍ 

 

ÔɭÞɭÖØ ŢηŎ×ɟ > ̈ ÒÑ ßÎx/ʨθÛÑ ßÎx > ¤ÙÊɠ ¾ęÛÈxØ 

 

 

 

ÀÖx ÐɟÍȓ ιÊÞġÓØɟ{ÅɭÜÑ 

ÞġÓØ Öȓć× ȼÒ Þɭ Ùɩß y×Ħ¾ ©Ø ¾ɨ×Ùɭ Öʃ ÖɩÅȕÏ ßɨÍɟ ßɮ] ĜÙɟĦÈ ÓÑɴÞ Öʃ ÞġÓØ ¾ɥ Öɟŝɟ ¾ɨ 0.020% Þɭ 
¾Ö ¾ØÑɟ zκÎx¾ ȸȒĥÈ¾ɨÌ Þɭ ÖȓȒĤ¾Ù ßɮ] Ãȕɰη¾ ĦÈɡÙ ¾ɥ ÀȓÌÛĕÍɟ ¾ɭ εÙ¤ yĆÞØ 0.010% ÞġÓØ ÞɟÖŐɠ 

¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ, {ÞεÙ¤ ÀÖx ÐɟÍȓ ¾ɨ ÏȕÞØɭ ÍØɡ¾ɭ Þɭ ÊɠÞġÓØɟ{Å η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ÊɠÞġÓØɟ{ÅɭÜÑ 

θÛκÐ×ʇ Öʃ ÃȕÑɟ ×ɟ ¾ɮȒġÜ×Ö ¾ɟÔɟx{Ê ©Ø ÖɮĈÑɠεÜ×Ö yεÕ¾Öx¾ (reagent) ¾ɟ }κÃÍ yÑȓÒɟÍ Öʃ }Ò×ɨÀ 

η¾×ɟ Åɟ Þ¾Íɟ ßɮ] }ęßʃ ÀɮÞɠ× ÐɟØɟ ¾ɭ ÑɠÃɭ ¤¾ θÛÜɭÝ ιÊÅɟ{Ñ ÛɟÙɭ ÙɟɰÞ ¾ɭ ÞɟÎ ÐɟÍȓ Öʃ {ɰÅɭĆÈ η¾×ɟ ÅɟÍɟ 

ßɮ] {Þ ÍØß, ÞġÓØ ÞɟÖŐɠ ¾ɨ 0.005% Þɭ ÑɠÃɭ ¾ɭ ĦÍØ Í¾ ¾Ö η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ¤¾ ÙɭÊÙ Öʃ ÀÖx ÐɟÍȓ ¾ɨ 
*|¨Èɡ ŎɭÑ ×ɟ ØɭÙ ʬÛɟØɟ ιÊÞġÓØɟ{ÅɭÜÑ {¾ɟ| Öʃ Ùɟ×ɟ ÅɟÍɟ ßɮ] ÙɭÊÙ ¾ɥ }κÃÍ ȒĦÎȑÍ ¾ɭ ÔɟÏ, {ɰÅɭĆÜÑ 

ÙɟɰÞ ¾ɨ ÐɟÍȓ Öʃ ÀßØɟ| Í¾ }ÍɟØɟ ÅɟÍɟ ßɮ] ηÓØ }ĆÍ ÞɟÖŐɠ ¾ɨ ÙɟɰÞ ¾ɭ ÖɟĘ×Ö Þɭ {ɰÅɭĆÈ ¾ØÑɟ Üȓȼ ¾Øʃ ©Ø 
ÀÖx ÐɟÍȓ Öʃ ÞġÓØ ¾ɥ Öɟŝɟ ¾ɭ zÐɟØ ÒØ 5 Þɭ 10 εÖÑÈ Í¾ ÅɟØɡ Ø¿ʃ] ¤¾ ÀɰÕɠØ ŢȑÍηŎ×ɟ ¾ɭ ÍßÍ 
ÞġÓØ ¾ɥ yÜȓθǦ ¾ɨ ÖɮĈÑɭεÜ×Ö ÞÙÓɟ{Ê ¾ɭ ȼÒ Öʃ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ηÓØ {ɰÅɭĆÜÑ ŢηŎ×ɟ ¾ɭ 
ÏɩØɟÑ ÔÑɭ ĦÙɮÀ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ ÙɮÊÙ ¾ɨ ĦÙɮÀ Øɮη¾ɰÀ ÖÜɠÑ Öʃ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] ÀÖx ÐɟÍȓ ¾ɨ ηÓØ ¾ÑÛÈxØ 

Öʃ ÕɭÅɟ ÅɟÍɟ ßɮ] 

5.2 ¿ȓÙɡ/ÅȓîÛɟɰ ßÎx 'Hearth) Õȏή×ɟɯ 

{ĦÒɟÍ ÔÑɟÑɭ ¾ɥ ÞÔÞɭ ÒȓØɟÑɠ ĦÎɟθÒÍ ŢηŎ×ɟ Öʃ Þɭ ¤¾, yκÐ¾ɟɰÜ ¿ȓÙɡ Hearth Õȏή×ɟɯ }Ñ¾ɥ ʁÐÑ yàÖÍɟ, ¾Ö 
}ĕÒɟÏ¾Íɟ ©Ø ÔɨζÆÙ ÞɰÃɟÙÑ ¾ɭ ¾ɟØÌ 1990 ¾ɭ ÏÜ¾ ¾ɥ ÜȓȻzÍ Öʃ ÔɰÏ ¾Ø Ïɡ À| Îɠɰ] ÔɭεÞ¾ ¦ĆÞɠÅÑ ĦÈɡÙ 

Öɭη¾ɰÀ (Ôɠ¨¤Ó) ×ɟ ¤ÙÊɠ ŢηŎ×ɟ Ñɭ ¿ȓÙɡ Hearth Õȏή×ʇ ¾ɥ ÅÀß Ùɭ Ùɡ] 
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ÅȓîÛɟɰ Hearth Õίɠ Öʃ Ïɨ Hearth ßɨÍɭ ßʅ Åɨ ¤¾ zÖ ÄÍ ¾ɭ ÞɟÎ ¤¾ ÏɡÛɟØ ¾ɥ ÒȓÙ Þɭ yÙÀ ßɨÍɭ ßʅ] ÅȓîÛɟɰ Hearth Õίɠ Ïɨ 
Hearth ¾ɭ ÔɠÃ ÍɟÙÖɭÙ ÒØ ¾ɟÖ ¾ØÍɠ ßɮ, ȒÅÞÞɭ ÏɨÑʇ Hearth yÙÀ-yÙÀ ¾ɟ×ʝ Öʃ ÙÀɭ ßɨÍɭ ßʅ] ¤¾ ÉɨÞ yÛĦÎɟ Öʃ ßɮ Íɨ 
ÏȕÞØɟ ÍØÙ yÛĦÎɟ Öʃ ßɨÀɟ] 

ʨθÛÑ ßÎx ÓÑɴÞ ¾ɟ 'THF(  ÖȕÙ εÞǦɟɰÍ ×ß ßɮ η¾ ¤¾ Hearth Öʃ Óȕɰ¾ ÖɟØÑɭ ¾ɭ ÏɩØɟÑ }ĕÒęÑ ÕɩȑÍ¾ ©Ø ØɟÞɟ×ȑÑ¾ 

ÀÖɶ ¾ɟ }Ò×ɨÀ ÔÀÙ ¾ɭ Hearth Öʃ ÃɟÅx ¾ɨ ÒßÙɭ Þɭ ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞÞɭ ŢηŎ×ɟ ÍɭÅ ßɨ ÅɟÍɠ ßɮ] THF 

¾ɟ ÈɮÒ Èȕ ÈɮÒ ÞÖ× zÐɟ ßɨ ÅɟÍɟ ßɮ Ć×ʇη¾ Õίɠ ¾ɨ ¤¾ Hearth Öʃ ÀÖɶ ¾ɥ yÛκÐ ¾ɭ zÐɭ ¾ɭ yɰÍØɟÙ ÒØ Ûɮ¾ȒġÒ¾ ȼÒ Þɭ 
ÏɨÑʇ Hearth Þɭ ÈɮÒ η¾×ɟ ÅɟÍɟ ßɮ] Õίɠ ¾ɥ ÒȎØÃɟÙÑ ÏàÍɟ ÉɰÊ ©Ø ÀÖx ÏɨÑʇ yÛκÐ ¾ɥ ÞÖɟÑ yÛκÐ ÒØ zÐɟȎØÍ ßɨÍɠ 

ßɮ ×ɟÑɠ ¤¾ Hearth Öʃ ÅÔ θÒÁÙÑɟ Üȓȼ ßɨÍɟ ßɮ Íɨ ÏȕÞØɟ Hearth ÅÙÑɭ ¾ɭ εÙ¤ Íɮ×ɟØ ßɨÍɟ ßɮ] 

Õήɠ Öʃ ßɨÑɭ ÛɟÙɡ ÀȑÍθÛκÐ×ʇ ¾ɨ ÖȕÙÍɪ Ïɨ ÕɟÀʇ Öʃ θÛÕɟȒÅÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ÉɰÊɠ yÛκÐ ¾ɭ ÏɩØɟÑ ÀȑÍθÛκÐ×ɟɯ ©Ø 
ÀÖx yÛκÐ ¾ɭ ÏɩØɟÑ ÀȑÍθÛκÐ×ɟɯ Ïɨ Hearth Öʃ Þɭ ¤¾ ¾ɭ εÙ¤ ¤¾ ßɡ ÞÖ× Öʃ {Þ ÍØß ÞÖɟÑɟɰÍØ ÃÙÍɠ ßʅ η¾ ×ȏÏ ¤¾ 
Hearth ÉɰÊɠ yÛκÐ Öʃ ßɮ Íɨ ÏȕÞØɟ ÀÖx yÛκÐ Öʃ ßɨÀɟ] ÜɠÍ yÛκÐ Öʃ Õήɠ Öʃ ÀÖx ÐɟÍȓ ÊɟÙÑɭ ¾ɭ yɰÍ Í¾ ÜɠÍ ÃɟÅx ¾ɨ ÈɮÒ 

¾ØÑɭ, ÓɭÈεÙɰÀ, ÃɟȒÅʋÀ ©Ø ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ Õήɠ ¾ɨ ȏÏ×ɟ À×ɟ ÞÖ× ÜɟεÖÙ ßɨÍɟ ßɮ] ÀÖx yÛκÐ ¾ɭ ÏɩØɟÑ ßɨÑɭ ÛɟÙɡ 

ÀȑÍθÛκÐ×ʇ ¾ɨ θÒÁÙɟÑɭ, ÒȎØĥ¾ȗÍ ¾ØÑɭ ©Ø ÐɟØÌ ¾ØÑɭ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

*|¨Èɡ-θÛʬ×ȓÍ ÞɰÃɟεÙÍ ̈ ÛØßɭÊ ×ɟŝɟ 

5.3 ÔɭεÞ¾ ¦ĆÞɠÅÑ ÓÑɴÞ (Ôɠ¨¤Ó - ¤ÙÊɠ ¾ÑÛÈxØ) 

Ôɠ¨¤Ó Öʃ ÞɰÃɟÙÑ ¾ɟ ŎÖ 

1. ¾ÑÛÈxØ ÍÙ ÒØ ÃȕÑɟ/ÊɨÙɨÖɟ{È ¾ɟ Åɨî 
2. ĦŎɮÒ ÃɟȒÅʋÀ 

3. ÀÖx ÐɟÍȓ ÃɟȒÅʋÀ 

4. ¦ĆÞɠÅÑ ĜÙɩ{ɰÀ 

5. ĜÙɨ ¾ɭ ÏɩØɟÑ ÔɮÃʇ Öʃ ěÙĆÞ ¾ɟ Åɨî 
6. ĜÙɨ ¾ɭ ÔɟÏ ¦ĆÞɠÅÑ ÙɟɰÞ ¾ɨ }Éɟ×ɟ ÅɟÍɟ ßɮ ©Ø ÑÖȕÑɟ ©Ø ÍɟÒÖɟÑ ȎØ¾ɦιÊʋÀ ¾ɭ εÙ¤ ¾ÑÛÈxØ ¾ɨ Æȓ¾ɟ×ɟ 
ÅɟÍɟ ßɮ 

7. ÙɭÊÙ ÈɮθÒɰÀ 

8. ÈɮθÒɰÀ ¾ɭ ÏɩØɟÑ ÙɭÊÙ Öʃ Êɠ-¦ĆÞɠÊɟ{éØ ÅɨîÑɟ 
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ÔɭεÞ¾ ¦ĆÞɠÅÑ ÓÑɴÞ ¾ɨ zÖÍɩØ ÒØ Ôɠ¨¤Ó ŢηŎ×ɟ ×ɟ ¤ÙÊɠ ŢηŎ×ɟ ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÍɟ ßɮ] {Þɭ ×ß ÑɟÖ {ÞεÙ¤ 

ȏÏ×ɟ À×ɟ Ć×ʇη¾ ×ß ŢηŎ×ɟ ¦ȒĦŘ×ɟ ¾ɭ Ïɨ ÜßØʇ εÙɰé ©Ø ÊɨÑθÛʨé Öʃ θÛ¾εÞÍ ¾ɥ À| Îɠ] {Þ ŢηŎ×ɟ ¾ɨ ÔȓȑÑ×ɟÏɡ 
Õɠ ¾ßɟ ÅɟÍɟ ßɮ Ć×ʇη¾ θÒÁÙɭ ßȓ¤ ÐɟÍȓ ¾ɭ }ċÃ ÍɟÒÖɟÑ ¾ɟ ŢȑÍØɨÐ ¾ØÑɭ ¾ɭ εÙ¤ ÔÍxÑ ¾ɨ yĦÍØ ÏɭÑɭ ¾ɭ εÙ¤ ȒÅÞ 
Ţ¾ɟØ ¾ɟ ØɭÓØɭĆÈØɡ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

¨ÒÑ/ʨθÛÑ Hearth ¾ɥ ÍȓÙÑɟ Öʃ, Ôɠ¨¤Ó ŢηŎ×ɟ ÍɭÅ, ~Åɟx ¾ȓÜÙ ©Ø ÞØÙ ßɮ] {ÞÞɭ ÀÙɟÑɭ ¾ɟ ÞÖ× ¾Ö ßɨ ÅɟÍɟ ßɮ 
©Ø ŬÖ }ĕÒɟÏ¾Íɟ Ôï ÅɟÍɠ ßɮ] Ôɠ¨¤Ó Öʃ ÈɮÒ Èȕ ÈɮÒ ¾ɟ ÞÖ× ÙÀÕÀ 45-50 εÖÑÈ ßɮ] Ôɠ¨¤Ó ÑɟÖ }Þ ÍØɡ¾ɭ Þɭ 
εÙ×ɟ À×ɟ ßɮ ȒÅÞÞɭ ÞɰØÃÑɟÀÍ ÞÖɟ×ɨÅÑ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ] ¦ĆÞɠÅÑ Ûß yεÕ¾Öx¾/ʁÐÑ ßɮ ȒÅÞ¾ɟ }Ò×ɨÀ ¾| 
ÅȏÈÙ ¦ĆÞɠ¾ØÌ ŢηŎ×ɟ¨ɰ ¾ɭ ÖɟĘ×Ö Þɭ yκÐ¾ɟɰÜ yÛɟɰÄÑɠ× ÍĕÛʇ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ÔɭεÞ¾ {Þ ÍĖ× 
¾ɨ ÞɰÏεÕxÍ ¾ØÍɟ ßɮ η¾ ŢȑÍηŎ×ɟ ¤¾ ÛɭÞÙ (Vessel( Öʃ ßɨÍɠ ßɮ ȒÅÞɭ ÔɭεÞ¾ ȎØţɮĆÈØɡ Þɭ ÞȓÞȒčÅÍ ¾ÑÛÈxØ ¾ßɟ ÅɟÍɟ 

ßɮ] 
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{ÑÒȓÈ: 

Ôɠ¨¤Ó ×ɟ ¤ÙÊɠ ¾ÑÛÈxØ Öʃ ŢÖȓ¿ {ÑÒȓÈ ÞɟÖŐɠ ßʅ: 

¶ ÀÖx ÐɟÍȓ:ÙÀÕÀ 4% ¾ɟÔxÑ ×ȓĆÍ ÀÖx ÐɟÍȓ Ôɠ¨¤Ó Öʃ Öȓć× {ÑÒȓÈ ßɮ] 

¶ ĦŎɭÒ: {Þ¾ɟ }Ò×ɨÀ ÜɠÍÙ¾ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ Ć×ʇη¾ ×ß ŢηŎ×ɟ ~ĥÖɟàɭÒɠ ßɨÍɠ ßɮ] ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ Ôîɠ 

ÍɟÒɠ× ~Åɟx }ĕÒęÑ ßɨÍɠ ßɮ Íɟη¾ ÙνàÍ yɰÍ/ÈɮθÒɰÀ ÍɟÒÖɟÑ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤, }κÃÍ ÃɟÅx ÞɰÍȓÙÑ, ßɦÈÖɭÈÙ 

©Ø ĦŎɮÒ ¾ɟ yÑȓÒɟÍ ÔÑɟ¤ Ø¿Ñɟ ÖßĕÛÒȕÌx ßɮ] 

¶ ĿÙĆÞ:ĦÙɮÀ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ Öʃ ¾ɮÙÞɟ{ɰÊ Ùɟ{Ö, ¾ɮÙÞɟ{ɰÊ ÊɨÙɨÖɟ{È zȏÏ ÅɮÞɭ ěÙĆÞ ¾ɟ }Ò×ɨÀ η¾×ɟ 

ÅɟÍɟ ßɮ] ÐɟÍȓ Þɭ yÜȓθǦ×ʇ ¾ɨ yÛÜɨθÝÍ/ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ĦÙɮÀ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ĜÙɨ ¾ɭ ÏɩØɟÑ ÔÑÑɭ 

ÛɟÙɡ ÐɟÍȓ ©Ø ÐɟÍȓÖÙ ¾ɟ {ÖġÜÑ, ÒȎØĥ¾ȗÍ ¾ØÑɭ Öʃ ÖÏÏ ¾ØÍɟ ßɮ] 

¶ ¦ĆÞɠÅÑ:ÖßĕÛÒȕÌx {ÑÒȓÈ Öʃ Þɭ ¤¾ Öȓć× ȼÒ Þɭ ¿ØɡÏɡ À| ÍØÙ ¦ĆÞɠÅÑ ¾ɭ yÙɟÛɟ ¾ɮȒĚÈÛ ¦ĆÞɠÅÑ 

Þɰ×ɰŝʇ Þɭ zÍɟ ßɮ] ¦ĆÞɠÅÑ ¾ɥ ÜȓǦÍɟ 99.5% Þɭ yκÐ¾ ßɨÑɠ Ãɟȏß¤] 

¶ Ñɟ{ŘɨÅÑ:×ß ÞɠÐɭ ŢηŎ×ɟ Öʃ ÕɟÀ Ñßɡɰ Ùɭ Øßɟ ßɮ ÔȒġ¾ ÜȓθǦ¾ØÌ ©Ø ÞɠεÙɰÀ }ǥɭĤ× ¾ɭ εÙ¤ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ 

ßɮ] {Þ¾ɟ }Ò×ɨÀ ÒɨÍ ØɭƇɭĆÈØɡ yĦÍØ ¾ɨ ¾ɨÈ ¾ØÑɭ ¾ɭ εÙ¤ ĦÙɮÀ ĦĚÙɮεÜɰÀ ¾ɭ εÙ¤ Õɠ η¾×ɟ ÅɟÍɟ ßɮ] 

¶ Ùɩß-εÖŬ ÐɟÍȓ:ĦÈɡÙ ¾ɟ ÏɨßÑ ¾ØÍɭ ÞÖ× ÛɟɰȑÄÍ ŐɭÊ ¾ɟ ĦÈɡÙ ÔÑɟÑɭ ¾ɭ εÙ¤ Fe-Si, Si-Mn, Fe-Mn etc ÅɮÞɭ 

ÓɭØɨ-εÖŬ ÐɟÍȓ ¾ɨ Åɨîɟ Åɟ Øßɟ ßɮ] 

 

 

 

¤¾ ÒȕÌx ÃŎ Öʃ ȑÑĞÑεÙζ¿Í ÃØÌ ßɨÍɭ ßʅ: 

1. ĦŎɮÒ ÃɟȒÅʋÀ, 

2. ßɦÈ ÖɭÈÙ ÃɟȒÅʋÀ, 

3. O2 ĜÙɨ, 
4. ÑÖȕÑɟ¾ØÌ ©Ø ÍɟÒÖɟÑ ȎØ¾ɦιÊʋÀ 

5. ÈɮθÒɰÀ 
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ŢηŎ×ɟ: 

¶ εÖĆÞØ ©Ø ιÊÞġÓØɟ{ÅɭÜÑ: ŢηŎ×ɟ ĦÈɡÙ θÒÁÙɟÑɭ ¾ɥ ÜɦĚ Þ Öʃ εÖĆÞØ Þɭ Üȓȼ ßɨÍɠ ßɮ] ÐɟÍȓ ¾ɨ εÖĆÞØ Öʃ 
ÞɰŐȏßÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø zÛĤ×¾Íɟ ÒîÑɭ ÒØ {Þɭ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] {Þɭ Ôɠ¨¤Ó Öʃ ÃɟÅx ¾ØÑɭ Þɭ ÒßÙɭ, 

ÀÖx ÐɟÍȓ Öʃ ÞġÓØ ÞɟÖŐɠ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ zÛĤ×¾ÍɟÑȓÞɟØ ÔɟßØɡ ÊɠÞġÓØɟ{ÅɭÜÑ η¾×ɟ ÅɟÍɟ ßɮ] 

¾ɮȒġÜ×Ö ¾ɟÔɟx{Ê ×ɟ ÃȕÑɟ Òɟ}ÊØ ©Ø ÖɮĈÑɠεÜ×Ö ×ɩκÀ¾ ¾ɨ ÀɮÞ ¾ɭ ȼÒ Öʃ Ñɟ{ŘɨÅÑ ¾ɭ ÞɟÎ ¤¾ ÙɟɰÞ ¾ɭ 
ÖɟĘ×Ö Þɭ ÀÖx ÐɟÍȓ Öʃ {ɰÅɭĆÈ η¾×ɟ ÅɟÍɟ ßɮ] ×ɩκÀ¾ {ɰÅɭĆÜÑ ÞÖɟĚÍ ßɨÑɭ ¾ɭ ÔɟÏ ĦÙɮÀ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ ĦÙɮÀ 

Øɮη¾ɰÀ ¾ɥ ÅɟÍɠ ßɮ Åɨ ÞġÓØ ¾ɭ }ÙÈɟÛ (Reversal) Þɭ ÔÃÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ßɮ] 

 

¶ ¾ÑÛÈxØ ĜÙɨ{ɰÀ: ĜÙɨ{ɰÀ ¾ɥ ŢηŎ×ɟ ¾ɟ yÎx ßɮ ¤ÙÊɠ ¾ÑÛÈxØ Öʃ ÀÖx ÐɟÍȓ ©Ø ěÙĆÞ ¾ɭ ÞɟÎ ¦ĆÞɠÅÑ ¾ɥ 
ŢȑÍηŎ×ɟ] ĦŎɮÒ ¾ɭ ÞɟÎ ÀÖx ÐɟÍȓ ¾ɨ ¾ÑÛÈxØ ¾ɨ Æȓ¾ɟ¾Ø |¨Èɡ ŎɭÑ ¾ɥ ÖÏÏ Þɭ ¾ÑÛÈxØ Öʃ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] 

ÀÖx ÐɟÍȓ ¾ɥ ¤¾ θÛεÜĥÈ ÞɰØÃÑɟ C- 4.0%, Si- 0.60%, Mn- 0.10%, P- 0.15%, S- 0.050% ©Ø ÍɟÒÖɟÑ ÙÀÕÀ 
1300ºC ßɮ] ÃɟÅx ¾ØÑɭ ¾ɭ ÔɟÏ, ¾ÑÛÈxØ ¾ɨ ÙɰÔÛÍ Ø¿ɟ ÅɟÍɟ ßɮ ©Ø ¾ÑÛÈxØ Öʃ ÙɟɰÞ ¾ɨ }ÍɟØɟ ÅɟÍɟ ßɮ ȒÅÞ¾ɭ 

ÖɟĘ×Ö Þɭ ÙÀÕÀ 14-20 η¾Őɟ/ÞɭÖɠ2 ¾ɭ ÏÔɟÛ ÒØ ¦ĆÞɠÅÑ ŢÛɟȏßÍ ¾ɥ ÅɟÍɠ ßɮ] ĜÙɨ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ 

ĦÙɮÀ ÔÑɟÑɭ ¾ɭ εÙ¤ ÃȕÑɟ, ¾ɮġÞɠÑ×ȓĆÍ ÊɨÙɨÖɟ{È, Ùɩß y×Ħ¾ zȏÏ ÅɮÞɭ ěÙĆÞ εÖÙɟ¤ ÅɟÍɭ ßʅ] ÞÔÞɭ 

ÖßĕÛÒȕÌx ŢÛɟß ÃȕÑɟ ßɮ] ĦÙɮÀ Ţ¾ȗȑÍ Öʃ àɟØɡ× ßɮ] Öȓć× yÜȓǦÍɟ ¾ɟÔxÑ ¦ĆÞɠÅÑ ¾ɭ ÞɟÎ ŢȑÍηŎ×ɟ ¾ØÍɟ ßɮ 
©Ø ÀɮÞɠ× ȼÒ (CO/CO2) Öʃ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] Si, P, S ©Ø yę× ÀɮØ ÐɟÍȓ yÜȓθǦ×ʇ ÅɮÞɠ yÜȓθǦ×ʇ ¾ɨ ĦÙɮÀ ¾ɭ 
ȼÒ Öʃ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ, Åɨ ÐɟÍȓ ¾ɥ ÍȓÙÑɟ Öʃ ßġ¾ɟ ßɨÍɟ ßɮ {ÞεÙ¤ ×ß ÐɟÍȓ ¾ɥ ÞÍß ÒØ ÍɮØÍɟ ßɮ] ĜÙɨ{ɰÀ ¾ɥ 
ŢηŎ×ɟ Öʃ zÖÍɩØ ÒØ 15-17 εÖÑÈ ÙÀÍɭ ßʅ] ÅÔ ĜÙɨ{ɰÀ ÒȕØɡ ßɨ ÅɟÍɠ ßɮ Íɨ ĦÙɮÀ ÒɦÈ Öʃ ĦÙɮÀ ¾ɨ ÔɟßØ ȑÑ¾ɟÙÑɭ 

¾ɭ εÙ¤ ¾ÑÛÈxØ ¾ɨ Æȓ¾ɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÑÖȕÑɟ ©Ø ÍɟÒÖɟÑ Õɠ Öɮę×ȓyÙ ȼÒ Þɭ εÙ×ɟ ÅɟÍɟ ßɮ] ÆÈ¾ɭ ¾ɭ yɰÍ Öʃ 
ÍɟÒÖɟÑ zÖ ÍɩØ ÒØ 1650ºC - 1690ºC ¾ɥ ÞɠÖɟ Öʃ ßɨÍɟ ßɮ ©Ø ¤¾ θÛεÜĥÈ  ÔɟÎ θÛĤÙɭÝÌ C - 0.07 %, Mn - 

0.08 %, P - 0.020 %, S- 0.030 % ßɨÍɟ ßɮ] ÅÔ ÛɟɰȑÄÍ ÞɰØÃÑɟ ©Ø ÍɟÒÖɟÑ ŢɟĚÍ ßɨ ÅɟÍɟ ßɮ Íɨ ĦÈɡÙ ¾ɨ ÈɮÒ 

η¾×ɟ ÅɟÍɟ ßɮ] 

 

¤¾ ¾ęÛÈxØ Öʃ ßɡÈ ÔɮÙʃÞ ×ɟÑɠ ßɡÈ {ÑÒȓÈ = ßɡÈ z}ÈÒȓÈ ¾ɨ {Þ Ţ¾ɟØ ÞɰÍȓεÙÍ η¾×ɟ ÅɟÍɟ ßɮ: 

ßɡÈ {ÑÒȓÈ ¾ɭ ȼÒ Öʃ 

a. Ôɠ¨¤Ó Öʃ ÀÖx ÐɟÍȓ ¾ɥ ÞɰÛɭÏÑÜɠÙ ÀÖɶ] 

b. ¾ɟÔxÑ ¾ɟ ¦ĆÞɠ¾ØÌ. 

c. εÞεÙ¾ɦÑ ¾ɟ ¦ĆÞɠ¾ØÌ. 

d. ÖʅÀÑɠÅ ¾ɟ ¦ĆÞɠ¾ØÌ. 

e. ÓɟĦÓɨØÞ ¾ɟ ¦ĆÞɠ¾ØÌ. 

f.  

ßɡÈ z}ÈÒȓÈ ¾ɭ ȼÒ Öʃ 

a. ĦÈɡÙ ¾ɥ ÞɰÛɭÏÑÜɠÙ ÀÖɶ. 
b. ĦÙɮÀ ¾ɥ ÞɰÛɭÏÑÜɠÙ ÀÖɶ. 



92  

c. ÔɰÏ ÀɮÞʇ ¾ɥ ÞɰÛɭÏÑÜɠÙ ÀÖɶ] 

d. ÔɰÏ ÀɮÞʇ ¾ɥ ØɟÞɟ×ȑÑ¾ ~ĥÖɟ] 

e. ÐȕÙ ¾ɥ ÞɰÛɭÏÑÜɠÙ ÀÖɶ 
f. ¾ÑÛÈxØ ¾ɭ ÞɰÛßÑ ©Ø θÛη¾ØÌ ¾ɭ ÖɟĘ×Ö Þɭ ÀÖɶ ¾Ö ßɨ ÅɟÍɠ ßɮ 

 

¶ ÈɮθÒɰÀ: ÈɮθÒɰÀ ¾ɟ yÎx ßɮ ÍØÙ ĦÈɡÙ ¾ɨ Æȓ¾ɟ¾Ø ¾ÑÛÈxØ Öʃ ÖɩÅȕÏ ÈɮÒ ßɨÙ ¾ɭ ÖɟĘ×Ö Þɭ ÙɭÊÙ Öʃ ÊɟÙÑɟ] ĦÈɡÙ ¾ɭ 
ŐɭÊ ¾ɭ yÑȓÞɟØ ÈɮθÒɰÀ ¾ɭ ÏɩØɟÑ ÓɭØɨ-εÖŬ ÐɟÍȓ ¾ɨ Õɠ ÙɮÊÙ Öʃ Åɨîɟ ÅɟÍɟ ßɮ] ÅɮÞɭ ßɡ ĦÈɡÙ ãĕÖ ßɨ ÅɟÍɟ ßɮ, 
¾ÑÛÈxØ }Éɟ εÙ×ɟ ÅɟÍɟ ßɮ ©Ø ÈɮθÒɰÀ ÒȕØɡ ßɨ ÅɟÍɠ ßɮ] yċÄɭ ÈɮÒ ßɨÙ Ø¿Ø¿ɟÛ ©Ø ĦÙɮÀ ÖȓĆÍ ÈɮθÒɰÀ ιÊÛɟ{Þ 

ÅɮÞɭ Ţɠ ÈɮÒ ĚÙÀ, ĦÙɮÀ ĦÈɦÒØ, ÊɟʨxÞ, {ÙɭĆŘɨÖɮĈÑɭȏÈ¾ ĦÙɮÀ ιÊÈɭĆÜÑ ÞʃÞØ zȏÏ ¾ɟ }Ò×ɨÀ zÖÍɩØ ÒØ ÙɮÊÙ 

Öʃ ĦÙɮÀ ¾ɨ Ùɭ ÅɟÑɭ Þɭ Øɨ¾Ñɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

¶ Ñɟ{ŘɨÅÑ ¾ɟ ȑÄî¾ɟÛ: ÈɮθÒɰÀ ¾ɭ ÔɟÏ, ¾ÑÛÈxØ Öʃ yÛεÜĥÈ ĦÙɮÀ ¾ɨ Ùɟ|Ö ©Ø/×ɟ ¾ɨ¾ ¾ɭ ÞɟÎ-ÞɟÎ Ñɟ{ŘɨÅÑ 

¾ɥ ÖÏÏ Þɭ ȑÄî¾ɟ ÅɟÍɟ ßɮ] ¾ÑÛÈxØ ¾ɨ ÙɰÔÛÍ Ø¿ɟ ÅɟÍɟ ßɮ ©Ø ÙɟɰÞ ¾ɨ ÑɠÃɭ η¾×ɟ ÅɟÍɟ ßɮ] }Þɠ ÙɟɰÞ ¾ɭ 
ÖɟĘ×Ö Þɭ Ñɟ{ŘɨÅÑ ¾ɨ ĜÙɨ η¾×ɟ ÅɟÍɟ ßɮ Åɨ ¾ÑÛÈxØ Öʃ ÖȕÙ yÛεÜĥÈ ĦÙɮÀ ¾ɨ ȑÄî¾Íɟ ßɮ ©Ø ØɭƇɭĆÈØɡ ʁÈʇ 

ÒØ ¤¾ ¾ɨȏÈɰÀ ÏɭÍɟ ßɮ] Ñɟ{ŘɨÅÑ ȑÄî¾ɟÛ ¾ɟ Öȓć× ÙɟÕ ¾ÑÛÈxØ ¾ɭ yĦÍØ ÅɠÛÑ ¾ɨ ÔïɟÑɟ ßɮ] 

 

¶ ØɟÞɟ×ȑÑ¾ ŢȑÍηŎ¤ɰ: Óȕɰ¾Ñɭ ¾ɭ ÏɩØɟÑ Ôɠ¨¤Ó Öʃ ¾| ÅȏÈÙ ØɟÞɟ×ȑÑ¾ ŢȑÍηŎ×ɟ¤ɰ ßɨÍɠ ßʅ] ÞØÙɡ¾ȗÍ ȼÒ Öʃ 
Öȓć× ŢȑÍηŎ×ɟ¤ɯ ÑɠÃɭ Ïɡ À| ßʅ 

Fe + O = FeO 

C + O = CO/CO 2 

Si + 2O = SiO2 

MN + O = MnO 

2P + 5O =P2O5 

×ɭ ŢȑÍηŎ×ɟ¤ɯ ~ĥÖɟàɭÒɠ Ţ¾ȗȑÍ ¾ɥ ßɨÍɠ ßʅ] ĜÙɨ ¾ɭ ÏɩØɟÑ ÔßȓÍ yκÐ¾ ~ĥÖɟ }ĕÒęÑ ßɨÍɠ ßɮ] ÎÖxÙ ÞɰÍȓÙÑ 

ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ ĦŎɮÒ ¾ɟ }Ò×ɨÀ ÜɠÍÙ¾ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ěÙĆÞ ¾ɭ ÅȓîÑɭ ¾ɭ ¾ɟØÌ ÃȕÑɭ ©Ø 
ÊɨÙɨÖɟ{È Þɭ CaO ©Ø ÀÖx ÐɟÍȓ Þɭ Si, Mn etc ¾ɭ ÞɟÎ ØɟÞɟ×ȑÑ¾ ŢȑÍηŎ×ɟ ßɨÍɠ ßɮ ȒÅÞÞɭ ÅȏÈÙ ×ɩκÀ¾ ÔÑÍɭ 

ßʅ Åɨ Ţ¾ȗȑÍ Öʃ àɟØɡ× ßɨÍɭ ßʅ ©Ø {Þ Ţ¾ɟØ ¤¾ àɟØɡ× ĦÙɮÀ ÔÑɟÑɭ Öʃ ÖÏÏ εÖÙÍɠ ßɮ Åɨ ÊɠÓɦĦÓɨØɟ{ÅɭÜÑ ¾ɥ 
ÞȓθÛÐɟ ŢÏɟÑ ¾ØÍɟ ßɮ] 

¶ ĦÙɮÀ ÞɰØÃÑɟ: Ôɠ¨¤Ó ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ÔÑÑɭ ÛɟÙɟ ĦÙɮÀ Ţ¾ȗȑÍ Öʃ àɟØɡ× ßɨÍɟ ßɮ] ×ß Si, P ©Ø yę× ÀɮØ 

ÐɟȒĕÛ¾ ÞÖɟÛɭÜÑ ¾ɭ ÞɟÎ Ca ¾ɟ ¤¾ ÅȏÈÙ ¦ĆÞɟ{Ê ×ɩκÀ¾ ßɮ] ĜÙɩ{ɰÀ ¾ɭ yɰÍ Öʃ ¤¾ θÛεÜĥÈ ĦÙɮÀ θÛĤÙɭÝÌ 

{Þ Ţ¾ɟØ ßɮ: 
CaO= 45-50%, 

MgO= 9-11%, 
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FeO= 15-20% 

Basicity Ґ /ŀhκ{ƛhн җ оΦл 

¶ ĦÙɮÀ ¾ɭ ¾ɟ×x 

a. ÜɨÐÑ ¾ɭ εÙ¤ zÛĤ×¾ ¦ĆÞɠÅÑ ¾ɨ ĦÎɟÑɟɰÍȎØÍ ¾ØÑɟ] 

b. ȐÔ¿Øɡ ßȓ| ÐɟÍȓ ¾ɥ ÔȕɰÏʇ ¾ɭ Êɠ¾ɟÔxØɟ{ÅɭÜÑ ¾ɭ εÙ¤ yÑȓ¾ȕÙ ÒȎØȒĦÎȑÍ×ɟɯ ÔÑɟÑɟ] 

c. ÍØÙ θÒÀ z×ØÑ Þɭ ÓɦĦÓɨØÞ ȑÑ¾ɟÙÑɭ ¾ɟ ÞɟÐÑ }ÒÙĜÐ ¾ØɟÑɟ] 

d. ÔɟÎ Þɭ ¾ȓÄ ÞġÓØ ¾ɨ ¿ĕÖ ¾ØÑɭ ¾ɭ ÞɟÐÑ ŢÏɟÑ ¾ØÑɟ] 

 

¶ ØɡţɮĆÈØɡÅ: Ôɠ¨¤Ó ÜɦÒ Öʃ ȎØţɮĆÈØɡ ÔßȓÍ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɠ ßɮ] Ãȕɰη¾ Ôɠ¨¤Ó ÜɦÒ Öʃ ÍØÙ ÐɟÍȓ ¾ɨ 
ÞɰÕɟÙɟ ÅɟÍɟ ßɮ, {ÞεÙ¤ εÖĆÞØ, ¾ÑÛÈxØ, ÙɭÊÙ zȏÏ ÅɮÞɭ ÞÕɠ ÔÍxÑ ØɭƇɭĆÈØɡ ʁÈʇ Þɭ ÔÑɭ ßɨÍɭ ßʅ] ×ß ÔÍxÑ ¾ɭ 
¿ɨÙ ¾ɥ Øàɟ ¾ØÍɟ ßɮ ©Ø ÐɟÍȓ ¾ɟ ÍɟÒÖɟÑ ÔÑɟ¤ Ø¿Íɟ ßɮ] θÛεÕęÑ Ţ¾ɟØ ¾ɭ ȎØţɮĆÈØɡ ¾ɟ }Ò×ɨÀ }Ñ¾ɭ }Ò×ɨÀ 

¾ɭ yÑȓÞɟØ ÑɠÃɭ ȏÏ×ɟ À×ɟ ßɮ: 
 

o ¾ÑÛÈxØ ÛɭÞÙ:×ßɟɰ }Ò×ɨÀ ¾ɥ À| ʁÈʃ ÔȓȑÑ×ɟÏɡ Ţ¾ȗȑÍ ¾ɥ ßʅ] ÊɨÙɨÖɟ{È ʁÈʃ ×ɟ ÖɮĈÑɭεÜ×ɟ ¾ɟÔxÑ ʁÈʃ 

zÖÍɩØ ÒØ ¾ÑÛÈxØ Öʃ }Ò×ɨÀ ¾ɥ ÅɟÍɠ ßʅ] ßɟÙ ¾ɭ ȏÏÑʇ Öʃ ÖɮĈÑɠεÜ×ɟ ¾ɟÔxÑ ʁÈʇ Ñɭ ÊɨÙɨÖɟ{È ʁÈʇ ¾ɟ 
ĦÎɟÑ Ùɭ εÙ×ɟ ßɮ] ¤¾ ¾ÑÛÈxØ Öʃ ¤¾ Ñ¤ yĦÍØ Þɭ yÀÙɭ yĦÍØ Í¾ η¾¤ À¤ ÍɟÒ ¾ɥ Þɰć×ɟ ¾ɨ 
¾ÑÛÈxØ ¾ɭ yĦÍØ ÅɠÛÑ ¾ɭ ȼÒ Öʃ ÅɟÑɟ ÅɟÍɟ ßɮ] zÅ¾Ù ÞÕɠ Þ×ęŝ }ċÃ yĦÍØ ÛɟÙɭ ÅɠÛÑ ¾ɨ ŢɟĚÍ 

¾ØÑɭ ¾ɟ Ţ×ɟÞ ¾Ø Øßɭ ßʅ] ¾ÑÛÈxØ Öʃ ÈɮÒ ßɨÙ Õɠ ȎØţɮĆÈØɡ Þɭ ÔÑɟ ßɨÍɟ ßɮ, Åɨ ÈɮÒ ¾ɥ À| ¾| ßɡÈ ¾ɭ ÞɟÎ 
ȑÁÞ ÅɟÍɟ ßɮ] {ÞÖʃ ÞÖ×-ÞÖ× ÒØ ÔÏÙɟÛ η¾×ɟ ÅɟÍɟ ßɮ. 

o εÖĆÞØ:×ßɟɰ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ ʁÈʃ ÞɟÖɟę×Íɪ }ċÃ ¤ġ×ȕεÖÑɟ ©Ø ÖɮĈÑɭÞɟ{È ʁÈʃ ßʅ 
o ÙɭÊÙ:¾ÑÛÈxØ ¾ɨ ÃɟÅx ¾ØÑɭ ¾ɭ εÙ¤ ÀÖx ÐɟÍȓ Ùɭ ÅɟÑɭ ÛɟÙɭ ÄɨÈɭ ÔÍxÑ ¾ɨ ÀÖx ÐɟÍȓ ¾ɥ ÙɭÊÙ ¾ßɟ ÅɟÍɟ 

ßɮ] Ûɭ }ċÃ ¤ġ×ȓεÖÑɟ ʁÈʇ Þɭ ÒɰȒĆÍÔǦ ßʅ] ĦÈɡÙ ¾ɨ ĦÈɡÙ ¾ɥ ÙɭÊÙ Öʃ ÈɮÒ η¾×ɟ ÅɟÍɟ ßɮ] ×ß ÙɭÊÙ ĦÈɡÙ 

¾ɨ Þɭ¾ʃÊØɡ ȎØÓɟ{ȑÑɰÀ ©Ø yɰÍ Öʃ ¾ɟȒĦÈɰÀ ¾ɭ εÙ¤ Ùɭ ÅɟÍɟ ßɮ] }Ò×ɨÀ ¾ɥ À| ʁÈʃ ηÓØ Þɭ }ċÃ 
¤ġ×ȕεÖÑɟ ©Ø ÖɮĈÑɭεÜ×ɟ ¾ɟÔxÑ ¾ɥ ßɨÍɠ ßʅ] 

 

}Ò¾ØÌ:Ôɠ¨¤Ó ÜɦĚ Þ Öʃ ŢÖȓ¿ }Ò¾ØÌ ßʅ: 

¶ εÖĆÞØ:Æȓ¾ɟÛ Íɰŝ ¾ɭ ÞɟÎ ¤¾ Ôîɟ ÔɭÙÑɟ¾ɟØ ×ɟ z×Íɟ¾ɟØ ØɭƇɭĆÈØɡ Ùɟ{Ñ ÛɟÙɟ ÔÍxÑ, ©Ø 
{Þ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ Þɭ zÑɭ ÛɟÙɡ θÒÁÙɡ ßȓ| ÐɟÍȓ ¾ɨ ÞɰŐßɡÍ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ 
ÅɟÍɟ ßɮ] εÖĆÞØ Öʃ ¤¾ ÃɟȒÅʋÀ ßɨÙ ßɨÍɟ ßɮ Åßɟɰ Þɭ |¨Èɡ ŎɭÑ Þɭ ÀÖx ÐɟÍȓ ¾ɨ εÖĆÞØ Öʃ 
ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] εÖĆÞØ ¾ɨ Æȓ¾ɟ¾Ø, ÀÖx ÐɟÍȓ ¾ɨ ÔɟßØ ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ÈʇÈɡ ¾ɥ ÖÏÏ 
εÙ×ɟ ÅɟÍɟ ßɮ ] εÖĆÞØ ¾ɟ Öȓć× ¾ɟ×x ÕɰÊɟØÌ ©Ø ÞÖȼÒɠ¾ØÌ ßɮ] εÖĆÞØ Öʃ ÍɟÒÖɟÑ 
ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ Þɟ{Ê ÔÑxØ ¾ɭ ÖɟĘ×Ö Þɭ εÖκŬÍ ÀɮÞ ¾ɥ zÒȕȑÍx ¾ɥ ÅɟÍɠ ßɮ] 
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¶ ¾ÑÛÈxØ:¾ÑÛÈxØ ¤¾ ¿ȓÙɟ ÑɟÜÒɟÍɠ ¾ɭ z¾ɟØ ¾ɟ ÔÍxÑ ßɮ Åɨ ĦÈɡÙ Þɭ ÔÑɟ ßɨÍɟ ßɮ ©Ø yɰÏØ Þɭ ÔȓȑÑ×ɟÏɡ 
ØɭƇɭĆÈØɡ ʁÈʇ Þɭ ÔÑɟ ßɨÍɟ ßɮ] {Þɭ 3600 ¾ɭ ÖɟĘ×Ö Þɭ ÁȓÖɟ×ɟ Åɟ Þ¾Íɟ ßɮ] ÃɟȒÅʋÀ ©Ø ιÊ-ÞÙɮκÀɰÀ Öȓɰß ¾ɭ ÖɟĘ×Ö 

Þɭ ¾ɥ ÅɟÍɠ ßɮ, ÅÔη¾ ĦÈɡÙ ¾ɥ ÈɮθÒɰÀ ¤¾ ȑÄş ¾ɭ ÖɟĘ×Ö Þɭ ¾ɥ ÅɟÍɠ ßɮ ȒÅÞɭ ÈɮÒ ßɨÙ ¾ßɟ ÅɟÍɟ ßɮ] 

 

 

 

 

 

¶ ÙɟɰÞ:×ß ÍɠÑ Þɰ¾ʃȏşÍ ĦÈɡÙ ʨ×ȕÔʇ Þɭ ÔÑɟ ßɮ Åßɟɰ ÔɟßØɡ ʨ×ȕÔʇ Öʃ ÒɟÑɠ ©Ø zɰÍȎØ¾ ʨ×ȕÔ Öʃ ¦ĆÞɠÅÑ ¾ɟ ÞɰÃɟØ 

ßɨÍɟ ßɮ] ÙɟɰÞ ¾ɥ Ñɨ¾ ÍɟɰÔɭ ¾ɥ ÔÑɠ ßɨÍɠ ßɮ] zÖ ÍɩØ ÒØ 5 ×ɟ 6 ȑÄş ÛɟÙɭ ÙɟɰÞ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ȑÑØɰÍØ 

ĜÙɨ{ɰÀ ¦ÒØɭÜÑ ¾ɭ εÙ¤ ¾ÑÛÈxØ Öʃ ßÖɭÜɟ ¤¾ ĦÈʅÊ Ôɟ× ÙɟɰÞ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] 

 

¶ ÀɮÞ ÞÓɟ| Þɰ×ɰŝ (ÅɠÞɠÒɠ): ¤ÙÊɠ ×ɟ Ôɠ¨¤Ó ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ }ĕÒęÑ }ċÃ ÍɟÒÖɟÑ ©Ø ÐȕÙ ¾ɭ ¾Ìʇ ÛɟÙɡ 

ÕɟØɡ Öɟŝɟ Öʃ yÒεÜĥÈ ÀɮÞʇ ¾ɨ ÅɠÞɠÒɠ ¾ɭ ÖɟĘ×Ö Þɭ ÒɟȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] Öȓć× ȼÒ Þɭ ÉɨÞ ÐȕÙ ¾Ìʇ ¾ɨ yÙÀ 
¾ØÑɭ ©Ø }ęßʃ ÉɰÊɟ ¾Ø¾ɭ ¤¾ȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ ÀɮÞʇ ÒØ ÒɟÑɠ ¾ɟ ȑÄî¾ɟÛ η¾×ɟ ÅɟÍɟ ßɮ] Ûɟ×ȓ ŢÏȕÝÌ ¾ɨ 
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ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ ÞɟÓ ¾ɥ À| ÀɮÞʇ ¾ɨ ×ɟ Íɨ ÀɮÞ ßɨġÊØ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ×ɟ Ûɟ×ȓÖɰÊÙ Öʃ ÅÙɟ ȏÏ×ɟ 

ÅɟÍɟ ßɮ] 

 

o ¤¾ Ôîɟ ÒɟÑɠ Þɭ ÉɰÊɟ η¾×ɟ ßȓÊ ¾ÑÛÈxØ ¾ɭ ~ÒØ ßɨÍɟ ßɮ] ĦÈɡÙ ÔÑɟÑɭ ¾ɭ ÏɩØɟÑ }ĕÒɟȏÏÍ yÒεÜĥÈ ÀɮÞ 
¾ɥ θÛÜɟÙ Öɟŝɟ ßȓÊ Þɭ ßɨ¾Ø ÀȓÅØÍɠ ßɮ ©Ø ηÓØ ¤¾ŝ ©Ø ÞɟÓ ¾ɥ ÅɟÍɠ ßɮ] ¤¾ ID Òɰ¿ɟ ÖɩÅȕÏ ßɮ Åɨ 
ÀɮÞʇ ¾ɨ ßȓÊ Öʃ ¿ɠɰÃÍɟ ßɮ] ¤¾ ÃÙ Ħ¾Èx ßȓÊ ¾ɭ ÑɠÃɭ Þɭ Åȓîɠ ßȓ| ßɮ Åɨ ÀɮÒ ¾ɨ ÔɰÏ ¾Ø ÏɭÍɠ ßɮ ©Ø ¾ÑÛÈxØ 

¾ɭ Öȓɰß ÒØ ÔɮÉÍɠ ßɮ, {Þ Ţ¾ɟØ ĜÙɨ ¾ɭ ÏɩØɟÑ ßÛɟ ¾ɭ ŢÛɭÜ ¾ɭ ĦÍØ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÍɠ ßɮ ©Ø ¾ÑÛÈxØ Öȓɰß 
ÒØ Þɠ ̈ÀɮÞ ¾ɨ ÅÙÑɭ Þɭ ÔÃɟÍɠ ßɮ] 

 

ÞȓØàɟ ÒßÙȕ:Ãȕɰη¾ ßÖ ÜɦĚ Þ Öʃ ÍØÙ ÐɟÍȓ Þɭ ȑÑÒÈÍɭ ßʅ, {ÞεÙ¤ ģ×ȒĆÍÀÍ ©Ø }Ò¾ØÌ ÞȓØàɟ Ôîɠ κÃɰÍɟ ¾ɟ θÛÝ× ßɮ] ßÖʃ 

ÞȓØàɟ ÖɟÑÏɰÊʇ ¾ɟ ÞćÍɠ Þɭ ÒɟÙÑ ¾ØÑɟ Ãɟȏß¤]' 

¶ ÃɟÅx ¾ØÑɭ Þɭ ÒßÙɭ, ¾ÑÛÈxØ ¾ɟ yċÄɢ ÍØß Þɭ ȑÑØɡàÌ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ ©Ø ÞȓȑÑȒĤÃÍ ¾Øʃ η¾ ¾ÑÛÈxØ Öʃ 
¾ɨ| ÍØÙ ĦÙɮÀ Ñßɡɰ Äɨîɟ ÅɟÑɟ Ãɟȏß¤] ×ȏÏ ÍØÙ ÐɟÍȓÖÙ ßɮ Íɨ }Þɭ ÃɟÅx ¾ØÑɭ Þɭ ÒßÙɭ ÃȕÑɟ ÊɟÙ¾Ø Þȓ¿ɟ ÙɭÑɟ 

Ãɟȏß¤] 

¶ ÃɟȒÅʋÀ ¾ɭ ÏɩØɟÑ η¾Þɠ ¾ɨ Õɠ ¾ęÛÈxØ ¾ɭ ÞɟÖÑɭ ¿îɭ Ñ ßɨÑɭ Ïʃ] 

¶ ȒÅÞ ĦÙɮÀ ÒɦÈ Öʃ ĦÙɮÀ ÊɟÙɟ ÅɟÑɟ ßɮ }ÞÖʃ ÒɟÑɠ Ñßɡɰ ßɨÑɟ Ãɟȏß¤] 

¶ ĦÈɡÙ θÒÁÙɟÑɭ ¾ɥ ÜɦĚ Þ Öʃ ¾ɟÖ ¾ØÑɭ ÛɟÙɭ ģ×ȒĆÍ×ʇ ¾ɨ ģ×ȒĆÍÀÍ ÞȓØàɟ }Ò¾ØÌ (ÒɠÒɠ|) ÅɮÞɭ ÏĦÍɟÑɭ, ÑɠÙɟ 

¾ɟɰÃ, yȒĈÑØɨÐɠ Åɮ¾ɭÈ ¾ɟ }Ò×ɨÀ ¾ØÑɟ Ãɟȏß¤] 

¶ ×ȏÏ ÙɟɰÞ/ßȓÊ/Ħ¾Èx Öʃ ÒɟÑɠ ¾ɟ ȎØÞɟÛ ßɨ Íɨ ĜÙɨ{ɰÀ Ñßɡɰ ¾ØÑɠ Ãɟȏß¤] 

¶ ÑɠÃɭ yĕ×κÐ¾ ÅÙÅÖɟÛ ßɨÑɭ ¾ɥ ȒĦÎȑÍ Öʃ ÒɟÑɠ ÞɟÓ ßɨÑɭ Í¾ ¾ęÛÈxØ ¾ɥ ĜÙɩ{ɰÀ ÍȓØɰÍ ÔɰÏ ¾Ø ÏɭÑɠ Ãɟȏß¤] 

¶ ¾ÑÛÈxØ ¾ɨ ÃɟÅx ¾ØÑɭ ©Ø ÈɮÒ ¾ØÑɭ ¾ɭ ÖɟÖÙɭ Öʃ η¾Þɠ Õɠ ÐɟÍȓ ¾ɭ ÄɢɰÈɭ Þɭ ÔÃÑɭ ¾ɭ εÙ¤ ÔßȓÍ ÞɟÛÐɟÑɠ ÔØÍÑɠ 

ÒîÍɠ ßɮ] 

 

ÀȓÌÛĕÍɟ ¾ɥ zÛĤ×¾Íɟ¤ɰ: zÅ¾Ù Ãȕɰη¾ ÀȓÌÛĕÍɟ ÖɟÑÏɰÊ ¾ɟÓɥ ¾îɭ ßʅ ©Ø Őɟß¾ʇ ¾ɥ θÛεÜĥÈÍɟ¤ɰ ÔßȓÍ ÞćÍ ßɨÍɠ Åɟ 
Øßɡ ßʅ, {ÞεÙ¤ ÞÕɠ ÃØÌʇ Öʃ ÀȓÌÛĕÍɟ ¾ɥ ȑÑÀØɟÑɠ ¾ɥ ÅɟÑɠ Ãɟȏß¤] Ôɠ¨¤Ó Öʃ ĦÙɮÀ ĦÈɡÙ ¾ɥ ÀȓÌÛĕÍɟ Í× ¾ØÍɟ ßɮ] 

¤¾ yċÄɟ ĦÙɮÀ yċÄɭ ĦÈɡÙ ¾ɥ ¨Ø Ùɭ ÅɟÍɟ ßɮ] ÈɮÒ ¾ØÍɭ ÞÖ× ĦÙɮÀ ¾ɨ ĦÈɡÙ ¾ɥ ÙɭÊÙ Í¾ ¾ɮȎØ ¨ÛØ ę×ȕÑÍÖ ßɨÑɟ 

Ãɟȏß¤] ĦÙɮÀ yØɭĦÈØ ¾ɟ }Ò×ɨÀ ĦÙɮÀ ¾ɨ ¾Ö Þɭ ¾Ö  ¾ɮȎØ ¨ÛØ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

yÒεÜĥÈ ¤Ûɰ Ò×ɟxÛØÌ ŢÔɰÐÑ: 

Ôɠ¨¤Ó Öʃ ĦÈɡÙ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ÔßȓÍ ÞɟØɭ yÒεÜĥÈ }ĕÒęÑ ßɨÍɭ ßʅ] }ÑÖʃ Þɭ ¾ȓÄ {Þ Ţ¾ɟØ ßʅ: 

¶ ĜÙɩ{ɰÀ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ÐȕÙ ¾ɭ ÞɟÎ-ÞɟÎ ÔßȓÍ ÞɟØɡ yÒεÜĥÈ ÀɮÞʃ }ĕÒęÑ ßɨÍɠ ßʅ] ĜÙɩ{ɰÀ ¾ɥ ŢηŎ×ɟ ¾ɭ 
ÏɩØɟÑ ȑÑ¾ÙÑɭ ÛɟÙɡ CO ÀɮÞ ¾ɨ ¤¾ ÀɮÞ ßɨġÊØ Öʃ ¤¾ŝ η¾×ɟ ÅɟÍɟ ßɮ ©Ø {Þɭ zÀɭ θÛεÕęÑ {¾ɟ{×ʇ Öʃ ʁÐÑ ¾ɭ 
ȼÒ Öʃ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÅɠÞɠÒɠ Þɭ ÁɨÙ ¾ɭ ȼÒ Öʃ ¤¾ŝ ¾ɥ À| ÐȕÙ ¾ɨ Ôɠ¤Ó ×ɟ εÞɰÈØ ĚÙɟɰÈ ¾ɭ εÙ¤ {ÑÒȓÈ 
÷ɥÊ ¾ɭ ȼÒ Öʃ }κÃÍ ȼÒ Þɭ ȑÑÒÈɟÑ ×ɟ ÒȓÑ: }Ò×ɨÀ/ÒȓÑÃxηŎÍ (Recycle) η¾×ɟ ÅɟÑɟ zÛĤ×¾ ßɮ] 
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¶ ĦÈɡÙ ÔÑɟÑɭ ¾ɭ ¾ɟ×x ¾ɭ ÏɩØɟÑ }ĕÒęÑ ĦÙɮÀ ¾ɟ Õɠ ÒȓÑÃxŎÌ η¾×ɟ ÅɟÍɟ ßɮ] {Þɭ ÊɰÒ ¾Ø¾ɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ ηÓØ 
{Þ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ, εÞɰÈȎØɰÀ ĚÙɟɰÈ ©Ø ĦÈɡÙ ÖɭȒġÈɰÀ ÜɦÒ ʬÛɟØɟ η¾×ɟ ÅɟÍɟ ßɮ] 

¶ Åɨ ĦÙɮÀ ȑÑĦÍɟȎØÍ η¾×ɟ ÅɟÍɟ ßɮ }Þ¾ɟ }Ò×ɨÀ εÞɰÈØ ĚÙɟɰÈ Öʃ ¿ÒÍ ¾ɭ εÙ¤ ÒɭÙɭÈ/ȐŤ¾ɭÈ ÔÑɟÑɭ ¾ɭ εÙ¤ η¾×ɟ 

Åɟ Þ¾Íɟ ßɮ] 

¶ ¾ÑÛÈxØ Þɭ ßɨÑɭ ÛɟÙɭ àζÌ¾ }ĕÞÅxÑ ¾ɨ Ò¾îÑɭ ¾ɭ εÙ¤ ŢÕɟÛɠ ÊɦÀ-ßɟ}Þ ĦÎɟθÒÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

 

¾ÑÛÈxØ Öʃ ¾ɥ ÅɟÑɭ ÛɟÙɡ ÈɮθÒɰÀ ŢÎɟ¤ɯ: 

 

¶ ĜÙɨ ηÓȑÑÜ ¾ɭ ÔɟÏ ιÊ-ÞÙɮκÀɰÀ 

¶ ÑÖȕÑɟ ©Ø ÍɟÒÖɟÑ 

¶ ×ȏÏ zÛĤ×¾ ßɨ Íɨ ÒȓÑɪ ĜÙɨ ¾Øʃ 
¶ 97% ÞɠÐɭ ĜÙɨ ¾ɟ yĝ×ɟÞ 

¶ ĦÈɡÙ ¾ɥ ÙɭÊÙ Öʃ ĦÈɡÙ ¾ɥ ÈɮθÒɰÀ 

¶ ©ÞÍ ¾ɟĦÈ ĦÙɮÔ wt-273t 

¶ ¤ġ×ȕÖɠȑÑ×Ö ©Ø εÞεÙ¾ɦÑ ʬÛɟØɟ Êɠ¦ĆÞɠÊɭÜÑ 

¶ ÈɮθÒɰÀ ÍɟÒÖɟÑ-1660 Þɭ 1680 ιÊŐɠ ÞʃÈɡŐɭÊ 

¶ ÈɮθÒɰÀ ¾ɟ ÞÖ× >6 εÖÑÈ 

¶ ÈɮÒ ßɨÙ ÅɠÛÑ> 110 ßɡÈ 

 

¾ÑÛÈxØ ÒɨÝÌ ¾ɭ εÙ¤ yÒÑɟ| ÅɟÑɭ ÛɟÙɡ ŢÎɟ¤ɯ: 

Å ÙɟɰÞ ¾ɭ ÖɟĘ×Ö Þɭ 3 εÖÑÈ Í¾ Ñɟ{ŘɨÅÑ ĜÙɩ{ɰÀ ÅÖɟ ßȓ¤ ĦÙɮÀ ÒØ ȑÄî¾Ñɟ 

Å ÔɭßÍØ ȑÄî¾ɟÛ ¾ɭ εÙ¤ ¾ɨ¾ εÖÙɟÑɟ 

Å ¾ÑÛÈxØ ¾ɥ ¾ɨȏÈɰÀ 

Å yÀÙɡ ÃɟȒÅʋÀ Þɭ ÒßÙɭ ȑÄî¾ɟÛ ©Ø ¾ɨȏÈɰÀ ¾ɭ ÔɟÏ ĦÙɮÀ ÒɦÈ Öʃ ĦÙɮÀ ÊɰÒ ¾ØÑɟ 

 

5.4 ʬθÛÍɠ×¾ {Ħ ÒɟÍ ÔÑɟÑɟ 

 

}ǥɭĤ×: 

ĦÈɡÙ ¾ɭ zÛĤ×¾ ÀȓÌʇ ¾ɨ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ yĆÞØ ¾ɟÔxÑ, ÓɟĦÓɨØÞ, ÞġÓØ, Ñɟ{ŘɨÅÑ, ßɟ{ŚɨÅÑ 
©Ø ¦ĆÞɠÅÑ ÞɟÖŐɠ ÒØ }ċÃ ĦÍØ ¾ɭ ȑÑ×ɰŝÌ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ģ×ȒĆÍÀÍ ȼÒ Þɭ ×ɟ 
Þɰ×ɨÅÑ Öʃ, ×ɭ ÍĕÛ Öȓć× ȼÒ Þɭ ÕɩȑÍ¾ ÀȓÌʇ ÅɮÞɭ η¾ ȑÑÖɟxÌ àÖÍɟ, Íɟ¾Í, ¾ÉɨØÍɟ, ÛɭġÊɭȐÔεÙÈɡ 
©Ø ÞɰàɟØÌ ģ×ÛßɟØ ¾ɨ ȑÑÐɟxȎØÍ ¾ØÍɭ ßʅ] 
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ÐɟÍȓ¾Öx }ÒÃɟØʇ ¾ɥ ÞɠÖɟ¤ɰ ßʅ Åɨ θÒÁÙɡ ßȓ| ÐɟÍȓ ¾ɨ }ċÃ ŢÏÜxÑ θÒÁÙɟÑɭ ÛɟÙɡ {¾ɟ{×ʇ, ÅɮÞɭ 
¾ęÛÈxÞx ×ɟ {ÙɭȒĆŘ¾ z¾x Õȏή×ʇ Öʃ Ïɡ Åɟ Þ¾Íɠ ßʅ] ¾ÑÛÈxØ Öʃ Ñɟ{ŘɨÅÑ ©Ø ÓɦĦÓɨØÞ ÞɟÖŐɠ 
¾ɨ ȑÑĞÑ ĦÍØ Í¾ ¾Ö η¾×ɟ Åɟ Þ¾Íɟ ßɮ, Ùɭη¾Ñ ¾ɟÔxÑ, ÞġÓØ, ¦ĆÞɠÅÑ ©Ø ßɟ{ŚɨÅÑ ÞɟÖŐɠ 
(<2 ÒɠÒɠ¤Ö) ¾ɨ ÔßȓÍ yκÐ¾ ĦÍØ Í¾ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ {Þɭ ¾ɭÛÙ ÔɟÏ ¾ɭ ÙɭÊÙ }ÒÃɟØ ʬÛɟØɟ 
ŢɟĚÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ¾ɟȒĦÈɰÀ ŢηŎ×ɟ Þɭ ÒßÙɭ ĦÈɡÙ ¾ɥ }κÃÍ ¾ɰÊɠÜȑÑɰÀ ÞȓȑÑȒĤÃÍ ¾ØÑɭ ¾ɭ 
εÙ¤, ĦÈɡÙ ¾ɥ εÖŬÐɟÍȓ ÙĨ× θÛĤÙɭÝÌ ©Ø θÛÜɭÝ ÜɨÐÑ }ÒÃɟØ ÙɭÊÙ ÐɟÍȓ¾Öx ĦÈʅÊ ÒØ ¾ɥ ÅɟÍɠ 
ßɮ] 

 

ʬθÛÍɠ×¾ {ĦÒɟÍ ȑÑÖɟxÌ ¾ɭ }ǥɭĤ×ʇ ¾ɨ ÞɰàɭÒ Öʃ {Þ Ţ¾ɟØ ŢĦÍȓÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 

¶ ÜɨÐÑ ©Ø Êɠ¦ĆÞɠÊɭÜÑ 

¶ Êɠ¦ĆÞɠÊɭÜÑ }ĕÒɟÏʇ ¾ɨ ßÈɟÑɟ (Mn0, SiO2, Al2O3) 

¶ ÔßȓÍ ȑÑĞÑ ĦÍØ Í¾ ÊɠÞġÓØɟ{ÅɭÜÑ (<0.008%) 

¶ {ĦÒɟÍ ÞɰØÃÑɟ ¾ɟ ÞÖȼÒɠ¾ØÌ 

¶ ¾ɟȒĦÈɰÀ ¾ɭ εÙ¤ ÍɟÒÖɟÑ ÞÖɟ×ɨÅÑ, ×ȏÏ zÛĤ×¾ ßɨ Íɨ ÏɨÔɟØɟ ÀÖx ¾Ø¾ɭ (ÙɮÊÙ ÓÑɴÞ) 

¶ ÛɮĆ×ȕÖ }ÒÃɟØ ʬÛɟØɟ ßɟ{ŚɨÅÑ ¾ɨ ÔßȓÍ ȑÑĞÑ ĦÍØ Í¾ ßÈɟÑɟ] 

 

}ċÃ ¦ĆÞɠÅÑ ÞɟÖŐɠ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾ÑÛÈxØ ĦÈɡÙ ¾ɭ ÅÖÑɭ ¾ɭ ÏɩØɟÑ Ôîɭ ĜÙɨ-ßɨÙ ¾ɟ ȑÑÖɟxÌ ßɨÀɟ] {ÞεÙ¤ ĦÈɡÙ 

¾ɥ zÀɟÖɠ ËÙɟ| Þɭ ÒßÙɭ yȑÍȎØĆÍ ¦ĆÞɠÅÑ ¾ɨ ßÈɟÑɟ ("¾ɥεÙɰÀ") ÖßĕÛÒȕÌx ßɮ] {Þ ÍØß Þɭ }ÒÃɟȎØÍ ĦÈɡġÞ ¾ɨ 
¾ɥġÊ ĦÈɡġÞ ¾ɭ ȼÒ Öʃ ÛζÌxÍ η¾×ɟ À×ɟ ßɮ] ÞÕɠ ʬθÛÍɠ×¾ {Ħ ÒɟÍ ȑÑÖɟxÌ ŢηŎ×ɟ¤ɯ Êɠ¦ĆÞɠÊɟ{ȒÅɰÀ ¤ÅʃÈʇ ¾ɨ ÙɭÊÙ 

Öʃ ÅɨîÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɠ ßʅ 

 

Êɠ¦ĆÞɠÊɭÜÑ àÖÍɟ ¾ɨ Ôïɟ¾Ø ÛÀɶ¾ȗÍ ȑÑĞÑεÙζ¿Í ÍĕÛʇ ʬÛɟØɟ Êɠ¦ĆÞɠÊɭÜÑ η¾×ɟ Åɟ Þ¾Íɟ ßɮ; ¾ɟÔxÑ - ÖʅÀÑɠÅ - 

εÞεÙ¾ɦÑ - ¤ġ×ȕÖɠȑÑ×Ö] ÞÔÞɭ Ùɨ¾θŢ× εÞεÙ¾ɦÑ ©Ø ¤ġ×ȕÖɠȑÑ×Ö ßʅ] 

 

ÅɨîÑɭ ¾ɭ ÔɟÏ, |¤Ö¤Ó ÅɟɰÃ (ÁȓÙÑÜɠÙ ¦ĆÞɠÅÑ ÞɟÖŐɠ ¾ɭ εÙ¤ {ÙɭĆŘɨ-ØɟÞɟ×ȑÑ¾ ÅɟɰÃ) ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ yɰȑÍÖ 

¦ĆÞɠÅÑ ¾ɰÈɭęÈ ¾ɭ ȑÑÐɟxØÌ Þɭ ÒßÙɭ ŢȑÍηŎ×ɟ ßɨÑɭ ©Ø ¤¾ȼÒÍɟ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÞÖ× ¾ɥ yÑȓÖȑÍ Ïɡ ÅɟÑɠ 

Ãɟȏß¤] 

 

ÖɟĘ×εÖ¾ ÜɨÐÑ 

 

ʬθÛÍɠ×¾ {Ħ ÒɟÍ ÔÑɟÑɭ ÛɟÙɡ {¾ɟ{×ʇ ¾ɨ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 
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a) Stirring ŢÌɟÙɡ 

b) ÙɮÊÙ ßɡȏÈɰÀ εÞĦÈÖ 

c) ÛɮĆ×ȕÖ Êɠ-ÀɮεÞɰÀ εÞĦÈÖ ©Ø 
d) yȑÍȎØĆÍ ŢÌɟεÙ×ɟɯ (zØ¤Ã ŢηŎ×ɟ ©Ø Èʅ¾ Êɠ-ÀɮεÞɰÀ {¾ɟ|) 

 

a. Stirring ŢÌɟÙɡ 

{Ñ ŢÌɟεÙ×ʇ Öʃ ÞÖȼÒ ÍɟÒÖɟÑ, ÞɰØÃÑɟ, ÞÖɟÛɭÜÑ ¾ɭ ÍɮØÑɭ (Floatation of inclusion(©Ø ĦÙɮÀ-ÐɟÍȓ ÜɨÐÑ 

ŢȑÍηŎ×ɟ ¾ɨ ÔïɟÛɟ ÏɭÑɭ ¾ɭ εÙ¤ θÒÁÙɭ ßȓ¤ ĦÈɡÙ ÔɟÎ ¾ɨ ȏßÙɟÑɟ ÜɟεÖÙ ßɮ] Ãȕɰη¾ yκÐ¾ɟɰÜ Êɠ¦ĆÞɠÊɭÜÑ ¤ÅʃÈ 

yÁȓÙÑÜɠÙ ¦ĆÞɟ{Ê ÔÑɟÍɭ ßʅ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ÉɨÞ ĦÈɡÙ Öʃ ßɟȑÑ¾ɟØ¾ ÞÖɟÛɭÜÑ ßɨÍɟ ßɮ, ȒÅÞɭ ÔɟÏ ¾ɭ ÜɨÐÑ 

ÃØÌ ¾ɭ ÏɩØɟÑ ȑÑĞÑεÙζ¿Í ŢηŎ×ɟ¨ɰ Öʃ Þɭ ¤¾ ʬÛɟØɟ ßÈɟ×ɟ ÅɟÑɟ ßɮ: 

zÀxÑ Stirring ©Ø/×ɟ yεÕ¾ɟØ¾ʇ ¾ɟ {ɰÅɭĆÜÑ (CaSi, ©Ø/×ɟ ÃȕÑɟ zÐɟȎØÍ ěÙĆÞ) ŢɟĚÍ ßɨÍɟ ßɮ: 

¶ ÞÖȼÒ {ĦÒɟÍ ÞɰØÃÑɟ ©Ø ÍɟÒÖɟÑ 

¶ Êɠ¦ĆÞɠÊɭÜÑ }ĕÒɟÏʇ ¾ɨ ßÈɟÑɟ 

¶ ¤ġ×ȓÖɠȑÑ×Ö-η¾ġÊ ĦÈɡÙ ŐɭÊʇ ¾ɟ ÊɠÞġÓØɟ{ÅɭÜÑ 

¶ ÞġÓɟ{Ê ÞÖɟÛɭÜÑ z¾ɟØ ȑÑ×ɰŝÌ 

 

zÀxÑ Stirring ¾ɨ ȎØţɮĆÈØɡ Ùɟ{ęÊ ÙɟɰÞ (ÈɦÒ ÙɟɰÞ) ×ɟ }ċÃ ¤ġ×ȕεÖÑɟ ÞɟÖŐɠ (ÔɦÈÖ ÒȒÅʋÀ) ʬÛɟØɟ 
ÔÑɟ¤ À¤ ȑÄşÒȕÌx ĚÙÀ ¾ɭ ÖɟĘ×Ö Þɭ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

b. ÙɮÊÙ ßɡȏÈɰÀ εÞĦÈÖ 

 

×ɭ Õȏή×ɟɰ, ŢɟÎεÖ¾ θÒÁÙɟÑɭ ÛɟÙɡ {¾ɟ| ©Ø ȑÑØɰÍØ ¾ɟȒĦÈɰÀ {¾ɟ| ¾ɭ ÔɠÃ ÔÓØ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɠ ßʅ Åɨ ÞÈɡ¾ 

ÍɟÒÖɟÑ ©Ø ÞɰØÃÑɟ ȑÑ×ɰŝÌ ÏɭÍɠ ßʅ] ×ß ŢɟÎεÖ¾ θÒÁÙɟÑɭ ÛɟÙɡ {¾ɟ| ¾ɨ ¾Ö ÍɟÒÖɟÑ ÒØ ÈɮÒ ¾ØÑɭ ¾ɟ θÛ¾ġÒ ŢÏɟÑ 

¾ØÍɟ ßɮ ȒÅÞÞɭ ÞÖ× ©Ø ~Åɟx ¾ɥ ÔÃÍ ßɨÍɠ ßɮ ©Ø Ôɠ¨¤Ó ¾ɭ ØɭƇɭĆÈØɡ ÅɠÛÑ ¾ɨ ÔïɟÑɭ ¾ɭ yÙɟÛɟ ÓɭØɨ-εÖŬ ÐɟÍȓ / Êɠ-
¦ĆÞɠÊɟ{éØ ¾ɥ ÙɟÀÍ Õɠ ÔÃÍɠ ßɮ] }κÃÍ ĦÙɮÀ ÞɰØÃÑɟ ȑÑ×ɰŝÌ, Êɠ-¦ĆÞɠ¾ØÌ yĝ×ɟÞ ©Ø zÀxÑ Stirring ¾ɭ 
ÖɟĘ×Ö Þɭ, ÙɮÊÙ Õήɠ ¾ɭ ÖɟĘ×Ö Þɭ ĦÛċÄ ĦÈɡÙ ¾ɟ }ĕÒɟÏÑ ÞɰÕÛ ßɮ] 

zÀxÑ ʬÛɟØɟ ×ɟ ¤¾ Inductive Stirring }Ò¾ØÌ ʬÛɟØɟ θÒÁÙ ¾ɨ ȏßÙɟÑɟ ©Ø θÒÁÙ ¾ɟ z¾x ßɡȏÈɰÀ (¾Ö θÛʬ×ȓÍ 

ÜȒĆÍ, ÞɟÖɟę× 200 KVA / t) ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ: 

¶ ÙɰÔɭ ÞÖ× Í¾ ŘɡÈÖʃÈ 

¶ }ċÃ Ùɩß-εÖŬ ÐɟÍȓ ÒȎØÛÐxÑ 

¶ yÑȓ¾ȕεÙÍ ÒȎØȒĦÎȑÍ×ʇ Öʃ ÙɰÔɭ }ÒÃɟØ ¾ɭ ¾ɟØÌ }ċÃ ιÊŐɠ Í¾ Êɠ-¦ĆÞɠÊɭÜÑ }ĕÒɟÏʇ ¾ɨ ßÈɟÑɟ 
¶ ÞÖȼÒ {ĦÒɟÍ ÞɰØÃÑɟ ©Ø ÍɟÒÖɟÑ 

¶ ×ȏÏ zÀxÑ ʬÛɟØɟ ÅɨØÏɟØ Stirring ¾ɥ Åɟ¤ Íɨ ιÊÞġÓØɟ{ÅɭÜÑ] 
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ÙɮÊÙ ÓÑɴÞ Öʃ }ĕÒɟȏÏÍ ȑÑ¾ɟÞ yÒεÜĥÈ ÀɮÞʇ ¾ɨ ÔɮÀ ηÓġÈØ/|¤ÞÒɠ ¾ɭ ÖɟĘ×Ö Þɭ ÞɟÓ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

c. ÛɮĆ×ȕÖ Êɠ-ÀɮεÞɰÀ εÞĦÈÖ 

 

Êɠ-ÀɮεÞɰÀ ¾ɥ yÛÐɟØÌɟ Öȓć× ȼÒ Þɭ ĦÈɡġÞ Öʃ ßɟ{ŚɨÅÑ ÞɟÖŐɠ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ Üȓȼ ßȓ| Ùɭη¾Ñ ÅġÏ 
ßɡ {ÞÑɭ ĦÛċÄ ĦÈɡġÞ ¾ɭ }ĕÒɟÏÑ ¾ɭ εÙ¤ ¾| }ǥɭĤ×ʇ ¾ɨ ÒȕØɟ η¾×ɟ] ÊɠÀɮεÞɰÀ ŢÌɟεÙ×ʇ ¾ɨ zÀɭ Þ¾ȓxÙɭÜÑ 

ÊɠÀɮÞÞx, Èʅ¾ ÊɠÀɮÞÞx ¾ɭ ȼÒ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

ÛɮĆ×ȕÖ-}ÒÃɟØ: RH ŢηŎ×ɟ (ȻßØĦÈɟßÙ-ßɭȎØ×Þ) 

 

zØ¤Ã ŢηŎ×ɟ Öʃ ĦÈɡÙ ¾ɨ ÛɮĆ×ȕÖ ÃɮĞÔØ ¾ɭ ¤¾ ÒɮØ Öʃ ÀɮÞ {ɰÅɭĆÜÑ ʬÛɟØɟ ÙɮÊÙ Þɭ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ ©Ø }ÒÃɟȎØÍ ĦÈɡÙ 

ÏȕÞØɭ ÒɮØ ¾ɭ ÖɟĘ×Ö Þɭ ÛɟÒÞ ÙɮÊÙ Öʃ ŢÛɟȏßÍ ßɨÍɟ ßɮ] 

 

Èʅ¾ Êɠ-ÀɮεÞɰÀ {¾ɟ| 

 

Èʅ¾ ÊɠÀɮÞØ ŢηŎ×ɟ Öʃ, ĦÈɡÙ ÙɭÊÙ ¾ɨ ¤¾ ÛɮĆ×ȕÖ Èʅ¾ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ ©Ø ĦÈɡÙ θÒÁÙ ¾ɨ ÙɭÊÙ ¾ɭ ȑÑÃÙɭ ÕɟÀ Öʃ ȑÄȏşÍ 

ĚÙÀ ¾ɭ ÖɟĘ×Ö Þɭ zÀxÑ {ɰÅɭĆÈ ¾Ø¾ɭ ÞćÍɠ Þɭ ȏßÙɟ×ɟ ÅɟÍɟ ßɮ] 

εÖεÙÔɟØ ÜĜÏ ¾ɟ Ţ×ɨÀ ȑÑÛɟxÍ ¾ɭ ÖɟÒÑ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ÛɮĆ×ȕÖ ÔÑɟÑɭ ¾ɭ εÙ¤ ÕɟÒ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 
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ÛɮĆ×ȕÖ }ÒÃɟØ Þɭ ŢɟĚÍ ßɨÍɟ ßɮ: 
¶ ßɟ{ŚɨÅÑ ¾ɰÈɭęÈ ¾ɨ 2 ÒɠÒɠ¤Ö Þɭ ¾Ö ¾ØÑɟ 

¶ ÅÔ ¦ĆÞɠÅÑ ¾ɨ ÙɟɰÞ (zØ¤Ã - ¨Ôɠ) Þɭ ĜÙɨ{ɰÀ η¾×ɟ ÅɟÍɟ ßɮ Íɨ ĦÈɡÙ ¾ɟ 30 ÒɠÒɠ¤Ö Þɭ ¾Ö 
Êɠ¾ɟÔxØɟ{ÅɭÜÑ ßɨÍɟ ßɮ 
ȑÑÛɟxÍ ¾ɭ ÍßÍ εÖŬ ÐɟÍȓ ¾ɟ Åɨî 

¶ ÞÖȼÒ {ĦÒɟÍ ÞɰØÃÑɟ, Êɠ¦ĆÞɠÊɭÜÑ }ĕÒɟÏʇ Þɭ ÞÓɟ| }ċÃ ĦÍØ Í¾  
}ċÃ ÍɟÒÖɟÑ ¾ɥ ßɟȑÑ (50 - 100°C) ¤¾ Ñȓ¾ÞɟÑ ßɮ; {ÞεÙ¤ {Þ ŢηŎ×ɟ Þɭ ÒßÙɭ θÒÁÙ ¾ɟ }ċÃ ÞȓÒØßɡÈ zÛĤ×¾ ßɮ] 

ȏŘεÖɰÀ Åɨî ¾ɭ εÙ¤ ÓɭØɨ εÖŬ ÐɟÍȓ ÅɨîÑɭ ¾ɥ ÞȓθÛÐɟ 
{ÑÖʃ ÓɭØɨ εÖŬ ÐɟÍȓ̈ɰ ¾ɭ ÕɰÊɟØÌ ¾ɭ εÙ¤ Ôɰ¾Ø, ÛÅÑ }ÉɟÑɭ ÛɟÙɭ ßɦÒØ, ¾ęÛɭ×Ø ÔɭġÈ, ȒĦ¾Ò; Addition ßɦÒØ zȏÏ ] 
ÛɮĆ×ȕÖ ¾ɭ ÏɩØɟÑ Addition Õɠ ÞɰÕÛ ßɮ] 

yκÐ¾ɟɰÜ ʬθÛÍɠ×¾ {Ħ ÒɟÍ ȑÑÖɟxÌ Í¾Ñɠ¾ʇ ¾ɭ εÙ¤ ÍØÙ {ĦÒɟÍ ¾ɨ ȏßÙɟÑɟ ×ɟ Íɨ ÛɟɰÄÑɠ× ßɮ ×ɟ 
zÛĤ×¾ ßɮ] ÞÖɟÛɭÜÑ 'Inclusion) ßÈɟÑɭ ¾ɭ εÙ¤ ßġ¾ɟ ȏßÙɟÑɟ Ò×ɟxĚÍ ßɮ; ÀɮØ-ÐɟȒĕÛ¾ ÞÖɟÛɭÜÑ ¾ɨ 
θÒÁÙ ¾ɭ ÜɠÝx ÒØ ÍØÙ ĦÙɮÀ ¾ɭ ÞɰÒ¾x Öʃ Ùɟ×ɟ ÅɟÍɟ ßɮ Åßɟɰ }ęßʃ Éɢ¾ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ßɟÙɟɯη¾, 

ÊɠÀɮεÞɰÀ ©Ø ÊɠÞġÓØɟ{ÅɭÜÑ ¾ɭ εÙ¤, ÛɮĆ×ȕÖ (H1-ȎØÖȕÛÙ) ¾ɭ ÞɰÒ¾x Öʃ zÑɭ ÛɟÙɡ ĦÈɡÙ ¾ɥ ÞÍß ¾ɨ 
ÔïɟÑɭ ×ɟ yċÄɢ ÊɠÞġÓØɟ{ÅɭÜÑ ÏàÍɟ ¾ɭ εÙ¤ ĦÈɡÙ ©Ø ĦÙɮÀ ¾ɨ εÖÙɟÑɭ ¾ɭ εÙ¤ }κÃÍ Stirring 
zÛĤ×¾ ßɮ] 
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ÐɟÍȓ¾Öx εÞǦɟɰÍ 

 ( ) Ħ ÙɮÀ ¾ɭ yÎx Öʃ] [ ] ĦÈɡÙ ¾ɭ yÎx Öʃ]  

 

ιÊ¨ĆÞɠÊɭÞÑ 

Ãȕɯη¾ ĦÈɡÙ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ ¤¾ ¦ĆÞɠ¾ØÌ ÜɨÐÑ ŢηŎ×ɟ ßɮ, ŢɟÎεÖ¾ Õήɠ Þɭ ŢɟĚÍ ÈɮÒ ĦÈɡÙ Öʃ ÖßĕÛÒȕÌx Öɟŝɟ Öʃ 
¦ĆÞɠÅÑ (400-1000 ÒɠÒɠ¤Ö) ßɨÍɠ ßɮ] ÍØÙ ĦÈɡÙ Öʃ O2 ¾ɥ ÁȓÙÑÜɠÙÍɟ 0.16% ßɮ, Ùɭη¾Ñ ÉɨÞ ĦÈɡÙ Öʃ ×ß ¾ɭÛÙ 

0.003% ßɮ] yȑÍȎØĆÍ ¦ĆÞɠÅÑ ¾ɭ ¾ɟØÌ ĜÙɨ ßɨÙ ©Ø ÀɮØ-ÐɟÍȓ ÞÖɟÛɭÜÑ ÅɮÞɭ ÏɨÝ] Mn Si Al zȏÏ ÅɮÞɭ 

Êɠ¦ĆÞɠÊɟ{éØ ʬÛɟØɟ ¦ĆÞɠÅÑ ¾ɨ ¾Ö η¾×ɟ ÅɟÍɟ ßɮ] ÛɮĆ×ȕÖ }ÒÃɟØ ¾ɭ ÖɟĘ×Ö Þɭ ¦ĆÞɠÅÑ ¾ɨ CO ¾ɭ ȼÒ Öʃ ßÈɟ 

ȏÏ×ɟ ÅɟÍɟ ßɮ] 

yę× {ĦÒɟÍ ÜɨÐÑ {¾ɟ{×ɟɯ 
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Êɠ¾ɟÔxØɟ{ÅɭÜÑ 

'C' ©Ø 'O' ¾ɨ ßÈɟÑɭ ¾ɥ ŢȑÍηŎ×ɟ η¾Þ¾ɭ ʬÛɟØɟ Ïɡ ÅɟÍɠ ßɮ? 

[C] + [O]  = CO 

[C] +1/2O2  = CO 

[C] +(FeO) = CO +Fe 

C ȑÑĥ¾ɟÞÑ ¾ɨ ÛɮĆ×ȕÖ ĦÍØ, zÀxÑ ŢÛɟß ÏØ, C ¾ɟ ŢɟØɰεÕ¾ ĦÍØ, ÔɟÎ ¦ĆÞɠÅÑ ÞɟÖŐɠ, {ɰÅɭĆÈ ¦ĆÞɠÅÑ ¾ɥ Öɟŝɟ 

ʬÛɟØɟ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] 

Øɡ¾ɟÔxØɟ{ÅɭÜÑ Þɭ ÔÃÑɭ ¾ɭ εÙ¤ ÈɮθÒɰÀ, ¤Ù¤Ó ©Ø Ûɠ¤Êɠ ¦ÒØɭÜÑ ¾ɭ ÏɩØɟÑ ȑÑ×ɰŝÌ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

Øɡ¾ɟÔxØɟ{ÅɭÜÑ ¾ɭ ¾ȓÄ yę× ŮɨÍ zη¾ʋÀ ¾ɭ ÏɩØɟÑ ÓɭØɨ-εÖŬ ÐɟÍȓ, ŐɭÓɟ{È {ÙɭĆŘɨÊ ßʅ] 

 

ÀɰÐ¾ÑɟÜ¾ 

ÞġÓØ ¾ɟ ȑÑĥ¾ɟÞÑ ȑÑÕxØ ¾ØÍɟ ßɮ 

i) ĦÙɮÀ ¾ɥ }ċÃ ÞġÓɟ{Ê ÛßÑ àÖÍɟ - }ċÃ basicity 

ii) }ċÃ (¤Þ)/[¤Þ] - ÞġÓØ θÛÕɟÅÑ 

iii) şÛ ĦÙɮÀ - ĦÒØ ×ɟ εÞɰÎɭȏÈ¾ ĦÙɮÀ ¾ɟ εÖŬÌ 
iv) }ċÃ Stirring ÍɠūÍɟ - ĦÙɮÀ-ÐɟÍȓ ŢȑÍηŎ×ɟ Öʃ ÛȗθǦ 

v) ĦÙɮÀ ©Ø ÐɟÍȓ Öʃ ¾Ö O àÖÍɟ - ¾Ö Feo+Mno < 5% 

 

H2 ¤Ûɰ N2 ¾ɨ ßÈɟÑɟ 

ßɟ{ŚɨÅÑ ßÈɟÑɟ 

Reaction is  2[H] = H2 

[H] =  k*ÕH2 

i) ¤Ã ÞɟÖŐɠ ¾ɭ ÞɟÎ εÕęÑ ßɨÍɟ ßɮÕÒɠ ¤Ã2 'H content varies with Õp H2) 

ii) ÔßȓÍ ¾Ö ¤Ã ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤, ÛɮĆ×ȕÖ ĦÍØ ¾Ö ßɨÑɟ Ãɟȏß¤ ©Ø Stirring Öʃ ÞȓÐɟØ ßɨÑɟ Ãɟȏß¤] 

{ÞεÙ¤ H ȑÑĥ¾ɟÞÑ ¾ɨ ÛɮĆ×ȕÖ ĦÍØ, Ar ŢÛɟß ÏØ, H ¾ɭ ŢɟØɰεÕ¾ ĦÍØ ʬÛɟØɟ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] 

 

Ñɟ{ŘɨÅÑ ȑÑĥ¾ɟÞÑ 

ŢȑÍηŎ×ɟ 2[¤Ñ] = ¤Ñ2 ßɮ 'Reaction is 2[N] =  N2 ( 
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I. ÔßȓÍ ¾Ö ¤Ñ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÛɮĆ×ȕÖ ĦÍØ ÔßȓÍ ¾Ö ßɨÑɟ Ãɟȏß¤] 

II. ¤Ã ¾ɥ ÍȓÙÑɟ Öʃ, ¾Ö ŢÞɟØ àÖÍɟ ¾ɭ ¾ɟØÌ Ñɟ{ŘɨÅÑ ßÈɟÑɭ ¾ɥ ÏØ ¾Ö ßɮ 
 

5.5 ËÙɟ| 

ĦÈɡÙ ¾ɥ ÞÍÍ ËÙɟ|: ÔȓȑÑ×ɟÏɡ εÞǦɟɰÍ 

 

ÒȗĥÉÕȕεÖ 

ÞÍÍ ¾ɟȒĦÈɰÀ Ûß ŢηŎ×ɟ ßɮ ȒÅÞ¾ɭ ÍßÍ θÒÁÙɭ ßȓ¤ ĦÈɡÙ ¾ɨ ηÓȑÑεÜɰÀ εÖÙʇ Öʃ ØɨεÙɰÀ ¾ɭ εÙ¤ "ÞɭÖɠηÓȑÑĤÊ" ȐÔÙɭÈ, 

ĜÙȕÖ ×ɟ ĦÙɮÔ Öʃ ÉɨÞ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] 1950 ¾ɭ ÏÜ¾ Öʃ ÞÍÍ ¾ɟȒĦÈɰÀ ¾ɥ ÜȓȻzÍ Þɭ ÒßÙɭ, ĦÈɡÙ ¾ɨ "εÞȒġÙ×ɟɰ" ÔÑɟÑɭ 

¾ɭ εÙ¤ ȒĦÎØ ÞɟɰÃʇ Öʃ ÊɟÙɟ ÅɟÍɟ Îɟ] ÍÔ Þɭ, ÔɭßÍØ {ġÊ, ÀȓÌÛĕÍɟ, }ĕÒɟÏ¾Íɟ ©Ø ÙɟÀÍ ÏàÍɟ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ 
"ȑÑØɰÍØ ¾ɟȒĦÈɰÀ" θÛ¾εÞÍ ßȓ| ßɮ] κÃŝ 1 ȑÑØɰÍØ ¾ɟĦÈØ θÛę×ɟÞ ¾ɭ ¾ȓÄ }ÏɟßØÌ ȏÏ¿ɟÍɟ ßɮ] 

ÍØÙ {ĦÒɟÍ ¾ɥ ËÙɟ| 

Å θÒÁÙɭ ßȓ¤ ĦÈɡÙ ¾ɨ ÙÀɟÍɟØ ÒɟÑɠ Þɭ ÉɰÊɟ η¾¤ À¤ Cu ÖɨġÊ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ Åɨ ~ÒØ ©Ø ÑɠÃɭ Þɭ ¿ȓÙɟ ßɨÍɟ ßɮ] 

Å ĦÈɡÙ ÐɠØɭ-ÐɠØɭ ÉɰÊɟ ßɨÍɟ ßɮ ©Ø ÞɟɰÃɭ Öʃ ÅÖÑɟ Üȓȼ ¾Ø ÏɭÍɟ ßɮ] ȒÅÞ ÏØ Þɭ θÒÁÙɟ ßȓz ĦÈɡÙ ÜɠÝx ÒØ ÊɟÙɟ ÅɟÍɟ 

ßɮ Ûß }Þ ÏØ Þɭ ÖɭÙ ¿ɟÍɟ ßɮ ȒÅÞ ÏØ Þɭ ÉɨÞ ĦÈɡÙ ¾ɨ ÑɠÃɭ Þɭ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ] 

Å {Þ Ţ¾ɟØ ¤¾ ÙĞÔɟ ÞÍÍ Èȓ¾îɟ ÔÑ ÅɟÍɟ ßɮ] {ÞεÙ¤, {Þ ŢηŎ×ɟ ¾ɨ ÞÍÍ ¾ɟȒĦÈɰÀ ¾ßɟ ÅɟÍɟ ßɮ] ηÓØ ÔÑɭ 

ĦÈɡÙ ¾ɨ {ċÄɟÑȓÞɟØ ÙɰÔɟ| Öʃ ¾ɟÈɟ Åɟ Þ¾Íɟ ßɮ] 

 

κÃŝ 1 - ÞÍÍ ¾ɮĦÈØ ¾ɭ }ÏɟßØÌ 
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{ÙɭȒĆŘ¾ ×ɟ ÔɭεÞ¾ ¦ĆÞɠÅÑ Õίɠ Þɭ ĦÈɡÙ ¾ɨ ¤¾ ÙɭÊÙ Öʃ ÈɮÒ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ȑÑØɰÍØ ¾ɟȒĦÈɰÀ ÖÜɠÑ Öʃ Ùɭ Åɟ×ɟ 

ÅɟÍɟ ßɮ] ÙɭÊÙ ¾ɨ ¤¾ ÈØɭÈ 'Turret) ÒØ }Éɟ×ɟ ÅɟÍɟ ßɮ Åɨ ÙɭÊÙ ¾ɨ ÈȓɰιÊÜ ¾ɭ ~ÒØ ¾ɟȒĦÈɰÀ ȒĦÎȑÍ Öʃ ÁȓÖɟÍɟ ßɮ] κÃŝ 2 ¾ɭ 
ÞɰÏÕx Öʃ, ÍØÙ ĦÈɡÙ ÙɭÊÙ (1) Þɭ ÈȓɰιÊÜ (2) Öʃ ÔßÍɟ ßɮ, ©Ø ηÓØ ÒɟÑɠ Þɭ ÉɰÊɟ ÍɟɰÔɭ ¾ɭ ÞɟɰÃɭ (3) Öʃ ÔßÍɟ ßɮ] ÅÖÑɟ ÞɟɯÃɭ Öʃ 
Üȓȼ ßɨÍɟ ßɮ, ©Ø ŢÎÖ àɭŝ (4) ©Ø ĦŘʅÊ Àɟ{Ê (5) ¾ɭ ÖɟĘ×Ö Þɭ ÅɟØɡ ØßÍɟ ßɮ] {Þ ¾ɦȒę÷ÀØɭÜÑ Öʃ, ĦŘʅÊ ¾ɨ ÞɠÐɟ η¾×ɟ 

ÅɟÍɟ ßɮ (6), ÈɦÃx-¾È (8), ηÓØ ÖĘ×ÛÍɶ ÕɰÊɟØÌ ¾ɭ εÙ¤ ιÊĦÃɟÅx (12) η¾×ɟ ÅɟÍɟ ßɮ ×ɟ Íɮ×ɟØ ØɨεÙɰÀ ¾ɭ εÙ¤ ßɦÈ ÃɟÅx 

η¾×ɟ ÅɟÍɟ ßɮ] 

κÃŝ 2 - ÞɟÖɟę× ĜÙȕÖ/ÔɠÖ ĜÙʅ¾ ÖÜɠÑ ¾ɦȒę÷ÀØɭÜÑ 

 

1:ÙɮÊÙ ÈØɭÈ 'Turret), 2:ÈȓɰιÊÜ/ÈȓɰιÊÜ ¾ɟØ, 3:ÖɨġÊ, 4:ÓĦÈx ÅɨÑ (Þɭ¾ʃÊØɡ ¾ȕεÙɰÀ), 5:ĦŘʅÊ Àɟ{Ê (ĚÙÞ Þɭ¾ʃÊØɡ ¾ȕεÙɰÀ), 6:ĦŘɭÈÑØ 

θÛÏŚɦÙ ×ȕȑÑʨÞ, 7:ÊÖɠ ÔɟØ ιÊĦ¾ÑɭĆÈ ØɨÙ, 8: ÈɦÃx ¾È-¦Ó ×ȕȑÑÈ, 9:ÊÖɠ ÔɟØ ĦÈɨØɭÅ ¤ȎØ×ɟ, 10:ŎɦÞ ŘɟɰÞÓØ ÈɭÔÙ, 11:ŢɨÊĆÈ 

z{ÊʃȏÈηÓ¾ɭÜÑ εÞĦÈÖ, 12:ŢɨÊĆÈ ιÊĦÃɟÅx εÞĦÈÖ 

κÃŝ 3 ¤¾ ĦÙɮÔ ¾ɦĦÈØ Ùɭz}È ¾ɨ ÏÜɟxÍɟ ßɮ] yɰȑÍÖ ÉɨÞ¾ØÌ ¾ɭ ÖɟĘ×Ö Þɭ }ĕÒɟÏ ¾ɭ z¾ɟØ ¾ɨ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ 
zÛĤ×¾ ĜÙȕÖ/ÔɠÖ ĜÙʅ¾ (κÃŝ 2 Öʃ) ¾ɥ ÍȓÙÑɟ Öʃ θÛĦÍɟȎØÍ ØɨÙØ Øɨ¾ÎɟÖ ÒØ Ę×ɟÑ Ïʃ] 
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}ĕÒɟÏ ¾ɭ yɰȑÍÖ }Ò×ɨÀ ¾ɭ zÐɟØ ÒØ, θÛεÕęÑ z¾ɟØ ËɟÙɭ ÅɟÍɭ ßʅ (κÃŝ 4)] ßɟÙ ¾ɭ ÛÝʝ Öʃ, θÒÁÙɟÑɭ/ËÙɟ|/ØɨεÙɰÀ 

ŢηŎ×ɟ¨ɰ ¾ɨ ¤¾ ¥Þɭ z¾ɟØ ¾ɥ ËÙɟ| ¾ØÍɭ ÞÖ× Åɨîɟ À×ɟ ßɮ Åɨ ¾ɟÓɥ ßÏ Í¾ Íɮ×ɟØ }ĕÒɟÏ ¾ɭ yÑȓȼÒ ßɨÍɟ ßɮ] ȑÑ×Ø-

ÑɭÈ-ÜɭÒ ¾ɟĦÈ ÞɭĆÜÑ ¾ɨ zÖÍɩØ ÒØ ÔɠĞÞ ©Ø ěÙɮÈ ØɨġÊ }ĕÒɟÏʇ ÒØ ÙɟÀȕ η¾×ɟ À×ɟ ßɮ, ©Ø {Þ¾ɭ ÒȎØÌɟÖĦÛȼÒ 

yĕ×κÐ¾ ¾ȓÜÙ ÞɰÃɟÙÑ ßɨÍɟ ßɮ] ÍØÙ ÐɟÍȓ Þɭ Ùɭ¾Ø Íɮ×ɟØ ØɨεÙɰÀ Í¾ ¾ɥ ÒȕØɡ ŢηŎ×ɟ Ŭȗɰ¿Ùɟ Ïɨ ÁɰÈɭ ¾ɭ ÕɠÍØ ßɟεÞÙ ¾ɥ 
Åɟ Þ¾Íɠ ßɮ] 

 

 

κÃŝ 3-ĦÙɮÔ ¾ɟĦÈØ Ùɭz}È 

κÃŝ 4 - ÞÍÍ 
¾ɟĦÈ z¾ɟØ (z¾ɟØ εÖÙɡÖɠÈØ Öʃ) 
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ÞɠÞɠ¤Ö ¾ɭ θÛÛØÌ Öʃ ÅɟÑɭ Þɭ ÒßÙɭ ¾ɟĦÈØ ¾ɟ ÞɰνàĚÍ θÛÛØÌ ÑɠÃɭ ȏÏ×ɟ À×ɟ ßɮ: 

<Ôɠ¨¤Ó> => ¾ÑÛÈxØ Þɭ ¾ċÃɟ/¾ċÃɟ ĦÈɡÙ =><¤ÞzØ×ȕ> => ¾ċÃɭ ĦÈɡÙ ¾ɨ ÒȎØĥ¾ȗÍ ¾ØÑɟ ×ɟÑɠ η¾εÙɰÀ, ÞÖȼÒ 
ÍɟÒÖɟÑ ©Ø ÞɰØÃÑɟ =><¾ɟĦÈØ> Turret, ÙɮÊÙ ¤Þ/ÀɭÈ, Shroud => ÈȓɰιÊÜ => ÖɨġÊ 

 

ÍØÙ ĦÈɡÙ ÙɭÊÙ Þɭ ÈȓɰιÊÜ Öʃ zÍɟ ßɮ] ÈȓɰιÊÜ ¤¾ ¥Þɟ }Ò¾ØÌ ßɮ Åßɟɰ ×ß ÙɭÊÙ Þɭ ÍØÙ ĦÈɡÙ {¾ίɟ ¾ØÍɟ ßɮ, ÅÖɟ ¾ØÍɟ 

ßɮ ©Ø ÖÜɠÑ ©Ø ŢηŎ×ɟ ¾ɭ zÐɟØ ÒØ ¤Þ|¤Ñ ¾ɭ ÖɟĘ×Ö Þɭ Ïɨ ×ɟ Ïɨ Þɭ yκÐ¾ ÞɟɰÃʇ Öʃ ÓɥÊ ¾ØÍɟ ßɮ] 

¾ɟĦÈØØ ¾ɟ ÖȕÙ ιÊéɟ{Ñ ÍØÙ ĦÈɡÙ ¾ɨ }Þ¾ɭ ÉɨÞ }ĕÒɟÏʇ Öʃ ȑÑÔɟxÐ/ȑÑØɰÍØ ȼÒ Þɭ ÉɨÞ ÔÑɟÑɟ ßɮ] {Þ¾ɭ εÙ¤ ËÙÑɭ ÛɟÙɭ 

ĦÈɡÙ ¾ɨ ¾ɥÙ ¾ØÑɟ ßɨÀɟ] ȒÅÞ ĦÈɡÙ Þɭ ¦ĆÞɠÅÑ (Ôɠ¨¤Ó Öʃ ĦÈɡÙ ÔÑɟÑɭ ¾ɭ ÏɩØɟÑ ĦÈɡÙ Öʃ ÁȓÙɡ ßȓ|) ¾ɨ ¤ÞzØ×ȕ 
Êɠ¦ĆÞɠÊɟ{ȒÅɰÀ ÍĕÛʇ ÅɮÞɭ Al (¤ġ×ȕÖɠȑÑ×Ö) Si (εÞεÙ¾ɦÑ) zȏÏ Öʃ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ, }Þɭ η¾ġÊ ĦÈɡÙ ¾ßɟ ÅɟÍɟ ßɮ] 

ĦÈɡÙ Öʃ ¦ĆÞɠÅÑ ¾ɨ ÞɭÙɦĆÞ ÈʃÒ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÖɟÒɟ ÅɟÍɟ ßɮ ©Ø ÒɠÒɠ¤Ö Öʃ ģ×ĆÍ η¾×ɟ ÅɟÍɟ ßɮ] ȒÅÞ ĦÈɡÙ ¾ɨ 
ÊɟÙɟ ÅɟÑɟ ßɮ }ÞÖʃ O2 ¾ɟ ÒɠÒɠ¤Ö }ċÃ Ñßɡɰ ßɨÑɟ Ãɟȏß¤ yę×Îɟ ¾ɟȒĦÈɰÀ Ñßɡɰ ¾ɥ Åɟ Þ¾Íɠ Ć×ʇη¾ ĦÈɡÙ ¾ɟ O2 

yÛɟɰȑÄÍ ¦ĆÞɟ{Ê ÅɮÞɭ CaO, SiO2, MgO ¾ɟ ȑÑÖɟxÌ ¾ØɭÀɟ ©Ø ŢÛɭÜ ÑɨÅÙ ÒØ ÅÖɟ ßɨ Åɟ¤Àɟ ©Ø {Þ Ţ¾ɟØ ÖɨġÊ Öʃ 

ĦÈɡÙ ¾ɭ ŢÛɟß ¾ɨ ŢȑÍÔɰκÐÍ ¾Ø ÏɭÀɟ]  

 

¾ɟĦÈØ Íɮ×ɟØɡ: 

1. ȒÅÞ ĦÈɡÙ ¾ɥ ËÙɟ| ¾ɥ ÅɟÑɠ ßɮ, }Þɭ ÞȓÃɟȼ ËÙɟ| ¾ɭ εÙ¤ ¤ÞzØ×ȕ Öʃ yċÄɢ ÍØß Þɭ }ÒÃɟȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] 

 

2. ȒÅÞ ÈȓɰιÊÜ ¾ɭ ÖɟĘ×Ö Þɭ ¾ɟȒĦÈɰÀ ¾ɥ Åɟ¤Àɠ , }Þɭ Íɮ×ɟØ ¾ØÑɟ ßɮ] 

 

ÈȓɰιÊÜ ¤¾ }Ò¾ØÌ ßɮ ȒÅÞ¾ɭ ÖɟĘ×Ö Þɭ ¾ɟȒĦÈɰÀ ¾ɥ ȑÑØɰÍØÍɟ ÔÑɟ¤ Ø¿ɠ ÅɟÍɠ ßɮ] Ïɨ Ţ¾ɟØ ¾ɥ 
¾ɟȒĦÈɰÀ ŢÎɟ¤ɰ }Ò×ɨÀ Öʃ ßʅ, yÎɟxÍn ÉɰÊɠ ÈȓɰιÊÜ ©Ø ÀÖx ÈȓɰιÊÜ ŢÎɟ¤ɰ] ÍØÙ ĦÈɡÙ ÙɭÊÙ Þɭ ÈȓɰιÊÜ Öʃ 
zÍɟ ßɮ ©Ø ÔÏÙɭ Öʃ ÈȓɰιÊÜ ÍØÙ ĦÈɡÙ ¾ɨ ÈȓɰιÊÜ ¾ɭ ÑɠÃɭ yÙÀ-yÙÀ z}ÈÙɭÈ ¾ɭ ÖɟĘ×Ö Þɭ ÖɨġÊ 
Öʃ ÕØ ÏɭÍɟ ßɮ] ÈȓɰιÊÜ ĦÈɡÙ ¾ɟ ÔÑɟ ßɨÍɟ ßɮ ©Ø ȒÅÞ¾ɭ yɰÏØ ØɭƇɭĆÈØɡ ʁÈʇ ×ɟ ¾ɟĦÈɭÔÙ ¾ɥ ÒØÍ 
ÙÀɠ ßɨÍɠ ßɮ] }Þ¾ɭ ÔɟÏ ȎØţɮĆÈØɡ Ùɟ{Ñ ¾ɭ ~ÒØ ÈȓɰιÊÜ ÔɨÊx ÙÀɟ¤ ÅɟÍɭ ßʅ] Ţĕ×ɭ¾ ÈȓɰιÊÜ z}ÈÙɭÈ 
Öʃ ÅÙÖĈÑ ŢÛɭÜ ÑɨÅÙ (SEN) ¾ɨ ĆÙʅθÒɰÀ ιÊÛɟ{Þ ʬÛɟØɟ η÷ĆĦÊ η¾×ɟ ÅɟÍɟ ßɮ] 

 

3. ÞɟɯÃɭ ¾ɥ Íɮ×ɟØɡ: 

 

¾ɟĦÈØ ȑÑÖɟxÌ Öʃ ÖɨġÊ ÞÔÞɭ ÖßĕÛÒȕÌx }Ò¾ØÌ ßɮ] Öȓć× ȼÒ Þɭ ÖɨġÊ }ĕÒɟÏ ¾ɭ z¾ɟØ ¾ɭ yÑȓÞɟØ Íɮ×ɟØ η¾×ɟ ÅɟÍɟ ßɮ] 

ÞɟɰÃɭ Öʃ ŢÛɭÜ ¾ØÑɭ ÛɟÙɭ ŢɟØɰεÕ¾ ÍØÙ ĦÈɡÙ ¾ɨ ÅÖÑɭ ¾ɭ εÙ¤ ¤¾ ÊÖɠ ÔɟØ ßɭÊ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞɭ ¤¾ 
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ȑÑȒĤÃÍ ØɦÊ ×ɟ ÙÃɠÙɡ Ŭȗɰ¿Ùɟ ¾ɭ ÞɟÎ ÞɟɰÃɭ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ] ×ß ÊÖɠ ÔɟØ ßɭÊ Òɮ¾ η¾×ɟ À×ɟ ßɮ] ÞɟɰÃɭ ÒȕØɡ ÍØß Þɭ ÍɟɰÔɭ Þɭ 
ÔÑɭ ßɨÍɭ ßʅ Ć×ʇη¾ ÍɟɰÔɭ Öʃ zκÎx¾ ȸȒĥÈ ȼÒ Þɭ }ÒÙĜÐ η¾Þɠ Õɠ yę× ÐɟÍȓ ¾ɥ ÍȓÙÑɟ Öʃ ÞÔÞɭ yκÐ¾ ÍɟÒ ȑÑÛxßÑ àÖÍɟ 
ßɨÍɠ ßɮ] {Þ ÞɟɰÃɭ ¾ɭ ÞÕɠ η¾ÑɟØɭ Cu ĚÙɭÈ Þɭ ÔÑɭ ßɨÍɭ ßʅ ©Ø ÍØÙ ĦÈɡÙ Þɭ ȑÑ¾ÙÑɭ ÛɟÙɡ ÀÖɶ ÍȓØɰÍ ÞɟɰÃɭ ¾ɥ ÜɠÍÙÑ 

ŢÌɟÙɡ ʬÛɟØɟ ÍɟɰÔɭ ¾ɥ ĚÙɭÈʇ Öʃ ŢÛɟȏßÍ ßɨÍɠ ßɮ] ÍɟɰÔɭ ¾ɥ ĚÙɭÈʇ ¾ɨ ¾ɦ{Ù ¾ɭ ȼÒ Öʃ ιÊéɟ{Ñ η¾¤ À¤ ʨ×ȕÔʇ ¾ɭ ÖɟĘ×Ö Þɭ 
ÜɠÍÙ ÅÙ ŢÛɟȏßÍ ¾Ø¾ɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] ×ßɟɰ ÖɨġÊ ¾ȕεÙɰÀ ÛɦÈØ z}ÈÙɭÈ ÍɟÒÖɟÑ ©Ø {ÑÙɭÈ ÍɟÒÖɟÑ ¾ɭ yɰÍØ ¾ɥ 
ÙÀɟÍɟØ ȑÑÀØɟÑɠ ¾ɥ ÅɟÍɠ ßɮ] ËÙɟ| ¾ɭ ÏɩØɟÑ ¾ɟĦÈØ ȑÑÖɟxÌ Öʃ ×ß ÔßȓÍ ¿ÍØÑɟ¾ ȏßĦÞɟ ßɮ] ÍɟÒÖɟÑ ¾ɟ yɰÍØ yκÐ¾ 
ÔïÍɭ ßɡ yÙɟÖx ÔÅÑɭ ÙÀÍɟ ßɮ] Íĕ¾ɟÙ ¾ɟØxÛɟ| ¾ɥ ÅɟÑɠ Ãɟȏß¤ ©Ø ×ȏÏ zÛĤ×¾ ßɨ Íɨ η¾Þɠ Þɭ ÒȕÄɭ ÅɟÑɭ ÛɟÙɭ η¾Þɠ 

yę× ȑÑÌx× ¾ɥ ŢÍɠàɟ η¾¤ ȐÔÑɟ ¾ɟȒĦÈɰÀ Øɨ¾ Ïɡ ÅɟÑɠ Ãɟȏß¤] 

¾ɟȒĦÈɰÀ ŢηŎ×ɟ 

ÙɭÊÙ Öʃ εÙ¤ À¤ ÍØÙ ĦÈɡÙ ¾ɨ ¤ÞzØ×ȕ Öʃ ÒȎØĥ¾ȗÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ÈØɭÈ 'Turret) Ôɟɰß ¾ɭ ~ÒØ Ø¿ɟ ÅɟÍɟ ßɮ ©Ø 
ÙɭÊÙ ¤ÞÅɠ ¾ɨ Éɢ¾ η¾×ɟ ÅɟÍɟ ßɮ] ηÓØ ¤¾ ŬɩÊ 'Shroud) ¾ɨ ÙɮÊÙ ¾ÙɭĆÈØ ÑɨÅÙ ¾ɭ ÑɠÃɭ Í× η¾×ɟ ÅɟÍɟ ßɮ Íɟη¾ 

ÍØÙ ĦÈɡÙ ¾ɥ ¾ɨ| ÐɟØɟ Ûɟ×ȓÖɰÊÙ ¾ɭ ÞɰÒ¾x Öʃ Ñ z¤ ©Ø ¾ɨ| ȎØÞɟÛ Ñ ßɨ] ×ß ÍØÙ ĦÈɡÙ ÐɠØɭ-ÐɠØɭ ÈȓɰιÊÜ Öʃ ÕØ ÅɟÍɟ ßɮ 
©Ø Ûßɟɰ Þɭ ÍØÙ ĦÈɡÙ ÈȓɰιÊÜ ÑɨÅÙ/Èɡ¤ÞÅɠ ¾ɨ ¤Þ|¤Ñ ¾ɭ ÖɟĘ×Ö Þɭ ÖɨġÊ Öʃ Äɨî ÏɭÍɟ ßɮ] ŢɟØɰÕ Öʃ ĦÈɡÙ ÊÖɠ ÔɟØ ßɭÊ 

ÒØ ȏÈ¾ɟ ßɨÍɟ ßɮ, ȒÅÞ ÒØ ÍØÙ ĦÈɡÙ ¾ɨ ÅġÏɡ Þɭ ÅÖÑɭ/ÅÖÑɭ ¾ɭ εÙ¤ ¾ȓÄ κÃÙØ ÙÀɟ¤ ÅɟÍɭ ßʅ, ηÓØ ÖÜɠÑ ¤Ö¨¤Ö Þɭ 
Üȓȼ ßɨÍɟ ßɮ ©Ø ¾ɟȒĦÈɰÀ Òɟ}ÊØ ¾ɨ ¤¾ ȑÑȒĤÃÍ ÖɨġÊ ĦÍØ ÒØ ÙÀɟÍɟØ ĦŢɭ ¾ØÑɟ ßɨÍɟ ßɮ] ÊÖɠ ÔɟØ ßɭÊ ¾ɭ yÒÑɭ θÛÜɭÝ 

ĦÎɟÑ ÒØ ÒßȓɰÃÑɭ ÒØ }Þ¾ɭ ιÊĦ¾ÑɭĆÈ ßɨÑɭ ¾ɭ ÔɟÏ Õɠ ×ß ŢηŎ×ɟ ÅɟØɡ ØßÍɠ ßɮ] ¾ȏÈɰÀ ÈɦÃx/¾ÍØÑɠ ĜÙɭÊ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ 

ĦÙɮÔ/ȐÔÙɭÈ ¾ɥ ÙɰÔɟ| ÔÑɟ¤ Ø¿ɠ ÅɟÍɠ ßɮ] 
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ÞɰàɭÒ Öʃ, ¾ɟȒĦÈɰÀ ŢηŎ×ɟ Öʃ ȑÑĞÑεÙζ¿Í yÑȓÕɟÀ ÜɟεÖÙ ßʅ: 

¶ ¤¾ ÈȓɰιÊÜ, ¤¾ ȑÑ×ɰȐŝÍ ÏØ ÒØ ÍØÙ ĦÈɡÙ ¾ɨ ÖɨġÊ Öʃ ÊɟÙÑɭ ¾ɭ εÙ¤ ÖɨġÊ ¾ɭ ~ÒØ ȒĦÎÍ ßɨÍɟ ßɮ 

¶ ¤¾ ŢɟÎεÖ¾ ÜɠÍÙÑ àɭŝ ×ɟ ÅÙ-ÉɰÊɟ ÍɟɰÔɟ ÖɨġÊ ȒÅÞ¾ɭ ÖɟĘ×Ö Þɭ ĦÈɡÙ ¾ɨ ÈȓɰιÊÜ Þɭ ÊɟÙɟ ÅɟÍɟ ßɮ, ×ß ¤¾ ÉɨÞ 
ÔɟßØɡ zÛØÌ }ĕÒęÑ ¾ØÑɭ ¾ɭ εÙ¤ Ò×ɟxĚÍ ÖÅÔȕÍ ßɨÍɟ ßɮ Åɨ ĦŘʅÊ ¾ɭ z¾ɟØ ¾ɨ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ Ò×ɟxĚÍ ßɨÍɟ ßɮ 
Ć×ʇη¾ ×ß ʬθÛÍɠ×¾ ÜɠÍÙÑ àɭŝ Öʃ ÀȓÅØÍɟ ßɮ 

¶ ÞɟɰÃɭ ¾ɭ ÑɠÃɭ ȒĦÎÍ ¤¾ Øɨ¾ÎɟÖ yÑȓÕɟÀ ¾ɭ ÞɟÎ εÖÙ¾Ø ¤¾ ʬθÛÍɠ×¾ ÜɠÍÙÑ àɭŝ, ȒÅÞ¾ɭ ÖɟĘ×Ö Þɭ yÕɠ Õɠ 
yκÐ¾ÍØ ÍØÙ ĦŘʅÊ ÀȓÅØÍɟ ßɮ, ©Ø ĦŘʅÊ ¾ɨ ©Ø yκÐ¾ ÉɨÞ ÔÑɟÑɭ ¾ɭ εÙ¤ ÒɟÑɠ ×ɟ ÒɟÑɠ ©Ø ßÛɟ ¾ɭ ÞɟÎ ȑÄî¾ɟÛ 

η¾×ɟ ÅɟÍɟ ßɮ 

¶ ÞɠÐɭ ÛȏÈx¾Ù ¾ɮĦÈØ ¾ɨ Äɨî¾Ø, ¤¾ yÑÔʃιÊɰÀ ©Ø ĦŘɭÈȑÑɰÀ ÞɭĆÜÑ  

¶ ÉɨÞ ĦŘʅÊ ¾ɨ ßÈɟÑɭ ©Ø zÀɭ ¾ɥ ŢηŎ×ɟ ¾ɭ εÙ¤ Èȓ¾îʇ Öʃ ¾ɟÈÑɭ ¾ɭ εÙ¤ ¤¾ ÒȗÎĆ¾ɟØɡ {¾ɟ| (¾ȏÈɰÀ ÈɦÃx ×ɟ 
Öɮ¾ɭȑÑ¾Ù εÜ×Ø) 

 

ÍØÙ {ĦÒɟÍ ĦÎɟÑɟɰÍØÌ 

ÍØÙ ĦÈɡÙ ¾ɨ ÙɭÊÙ Þɭ ÞɟɯÃɭ Öʃ ĦÎɟÑɟɰÍȎØÍ ¾ØÑɭ Öʃ Ïɨ ÃØÌ ÜɟεÖÙ ßʅ] ÞÔÞɭ ÒßÙɭ, ĦÈɡÙ ¾ɨ ÙɭÊÙ Þɭ ÈȓɰιÊÜ Öʃ 
ĦÎɟÑɟɰÍȎØÍ (×ɟ ÈɭĞÊ) η¾×ɟ ÅɟÑɟ Ãɟȏß¤] {Þ¾ɭ ÔɟÏ, ĦÈɡÙ ¾ɨ ÈȓɰιÊÜ Þɭ ÞɟɰÃʇ Öʃ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] 

ÈȓɰιÊÜ 
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ÈȓɰιÊÜ ¾ɟ z¾ɟØ zÖ ÍɩØ ÒØ z×Íɟ¾ɟØ ßɨÍɟ ßɮ, Ùɭη¾Ñ ÊɭġÈɟ ©Ø "Èɡ" z¾ɟØ Õɠ zÖ ßʅ] ÍØÙ ĦÈɡÙ ¾ɨ ÞɟɯÃɭ Öʃ 
θÛÍȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ ÑɨÅÙ {Þ¾ɭ ȑÑÃÙɭ ÕɟÀ Öʃ ȒĦÎÍ ßɨÍɭ ßʅ] ÈȓɰιÊÜ ¾| yę× ŢÖȓ¿ ¾ɟ×x Õɠ ¾ØÍɟ ßɮ: 

¶ ¦ĆÞɟ{Ê ÞÖɟÛɭÜÑ ÒȗÎĆ¾ØÌ ¾ɨ ÔïɟÍɟ ßɮ] 

¶ ÙɮÊÙ ¤ĆÞÃʃÅ ¾ɭ ÏɩØɟÑ ÖɨġÊ Öʃ ÍØÙ ĦÈɡÙ ¾ɟ ȑÑØɰÍØ ŢÛɟß ŢÏɟÑ ¾ØÍɟ ßɮ] 

¶ ÞɟɯÃɭ Öʃ ÑɨÅÙ ¾ɭ ~ÒØ ¤¾ ȒĦÎØ ÐɟÍȓ ¾ɥ ~ɯÃɟ| ÔÑɟ¤ Ø¿Íɟ ßɮ, ȒÅÞÞɭ ĦÈɡÙ ¾ɟ ŢÛɟß ȒĦÎØ ØßÍɟ ßɮ ©Ø {ÞεÙ¤ 

ËÙɟ| ¾ɥ ÀȑÍ Õɠ ȒĦÎØ ØßÍɠ ßɮ] 

¶ ÞɟɰÃʇ ¾ɨ yκÐ¾ ȒĦÎØ ĦŘɡÖ ÒɮÈÑx ŢÏɟÑ ¾ØÍɟ ßɮ] 

 

ÈȓɰιÊÜ ¾ɟ ŢÏÜxÑ ¾ɟÓɥ ßÏ Í¾ ŢÖȓ¿ ŢηŎ×ɟ ÖɟÒÏɰÊʇ ÒØ ȑÑÕxØ ¾ØÍɟ ßɮ ÅɮÞɭ: 

¶ ØÞɟ×Ñ 

¶ şÛ ŢÛɟß 

¶ ÍɟÒÖɟÑ 

 

ÅÖɟÛ ¾ɭ ¾ɟØÌ ¤Þ|¤Ñ ¾ɟ yÛȻǦ ßɨÑɟ ¤¾ Ôîɠ ÞÖĦ×ɟ ßɮ ©Ø {Þ¾ɭ ¾ɟØÌ: 

¶ ÞɟɯÃɭ Öʃ ÐɟØɟ ŢÛɟß ÒɮÈÑx ¾ɨ ŢÕɟθÛÍ ¾ØÍɟ ßɮ] 

¶ ÊɟÙÑɭ ¾ɥ ÏØ ¾Ö ¾Ø ÏɭÍɟ ßɮ. 

¶ {ÞÞɭ ¤Þ|¤Ñ ¾ɨ ÞÖ× Þɭ ÒßÙɭ ÔÏÙɟ Åɟ Þ¾Íɟ ßɮ ©Ø ¾ɟȒĦÈɰÀ ¦ÒØɭÜÑ ÔɰÏ ßɨ Þ¾Íɟ ßɮ] 

¶ ĦÈɡÙ ¾ɥ ÀȓÌÛĕÍɟ ŢÕɟθÛÍ ßɨ Þ¾Íɠ ßɮ. 
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¤Þ|¤Ñ ĆÙɦκÀɰÀ ¾ɨ ŢÕɟθÛÍ ¾ØÑɭ ÛɟÙɭ ¾ɟØ¾: 

¶ {ĦÒɟÍ ØÞɟ×Ñ (εÖŬ ÐɟÍȓ ÍĕÛ, ¾ȓÙ ÞÖɟÛɭÜÑ, zȏÏ) 
¶ ¾ɟȒĦÈɰÀ ¾ɥ ȒĦÎȑÍ (ÈȓɰιÊÜ ÀßØɟ|, ÞȓÒØßɡÈ, ÀȑÍ, zȏÏ) 
¶ ¤Þ|¤Ñ ØɟÞɟ×ȑÑ¾ ÞɰØÃÑɟ, č×ɟεÖȑÍ ©Ø ιÊÅɟ{Ñ  

¶ zÀxÑ {ɰÅɭĆÜÑ ÏØ 

¶ ¤Þ|¤Ñ Öʃ Ûɟ×ȓ z¾ɟɰàɟ 

¶ ØɭƇɭĆÈØɡ ÞɟÖŐɠ ʬÛɟØɟ ¦ĆÞɠÅÑ ŢÏɟÑ ¾ɥ ÅɟÍɠ ßɮ 

 

ÖɨġÊ 

ÖɨġÊ ¾ɟ Öȓć× ¾ɟ×x ʬθÛÍɠ×¾ ĦŢɭ ÜɠÍÙÑ àɭŝ Öʃ ŢÛɭÜ ÒØ {Þ¾ɭ ÍØÙ ¾ɨØ ¾ɨ ÞÖɟȏßÍ ¾ØÑɭ ¾ɭ εÙ¤ Ò×ɟxĚÍ Íɟ¾Í 

ÛɟÙɟ ¤¾ ÉɨÞ ¿ɨÙ ĦÎɟθÒÍ ¾ØÑɟ ßɮ] 

 

 

ÖɨġÊ ÖȕÙ ȼÒ Þɭ ¤¾ ¿ȓÙɭ εÞØɭ ÛɟÙɡ ÔɦĆÞ ÞɰØÃÑɟ ßɮ, ȒÅÞÖʃ }ċÃ ÜȓǦÍɟ ÛɟÙɭ ÍɟɰÔɭ ¾ɭ εÖŬ ÐɟÍȓ Þɭ ÔÑɠ ÒɟÑɠ Þɭ ÉɰÊɠ 

zɰÍȎØ¾ ÒØÍ ßɨÍɠ ßɮ] ÖɨġÊ ¾ɟ ÒɟÑɠ ÅÖÑɭ ÛɟÙɭ ¿ɨÙ Þɭ ÀÖɶ ĦÎɟÑɟɰÍȎØÍ ¾ØÍɟ ßɮ] ÍɟɰÔɭ ¾ɭ ÃɭßØɭ ¾ɥ ¾ɟÖ¾ɟÅɠ ÞÍß ¾ɨ 
yĆÞØ ¾îɠ ÞÍß ŢÏɟÑ ¾ØÑɭ ¾ɭ εÙ¤ ŎɨεÖ×Ö ×ɟ ȑÑ¾Ù ¾ɭ ÞɟÎ Ãïɟ×ɟ ÅɟÍɟ ßɮ, Åɨ ¾ɟĦÈ ĦŘʅÊ ¾ɥ ÞÍß ÒØ ÍɟɰÔɭ ¾ɭ 
θÒ¾yÒ Þɭ ÔÃÑɭ ¾ɭ εÙ¤ }Ò×ȓĆÍ ßɮ] 

 

ÖɨġÊ ÍɟÒ ĦÎɟÑɟɰÍØÌ ÖßĕÛÒȕÌx ©Ø ÅȏÈÙ ÏɨÑʇ ßɮ] ÀζÌÍɠ× ©Ø ¾ɰĚ×ȕÈØ ÖɦÊεÙɰÀ ¾ɟ }Ò×ɨÀ zÖÍɩØ ÒØ ÖɨġÊ ÎÖxÙ 

ȒĦÎȑÍ×ʇ ¾ɥ ÔɭßÍØ ÞÖÆ θÛ¾εÞÍ ¾ØÑɭ ©Ø }κÃÍ ιÊÅɟ{Ñ ©Ø ÞɰÃɟÙÑ ŢÎɟ¨ɰ Öʃ Þßɟ×Íɟ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

~ĥÖɟ ĦÎɟÑɟɰÍØÌ ¾ɨ zÖ ÍɩØ ÒØ ÎÖxÙ ŢȑÍØɨÐʇ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ ȼÒ Öʃ ÖɟÑɟ ÅɟÍɟ ßɮ: 
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¶ ÅÖÑɭ ÛɟÙɭ ¿ɨÙ ¾ɭ ÖɟĘ×Ö Þɭ ~ĥÖɟ ĦÎɟÑɟɰÍØÌ 

¶ ĦÈɡÙ ¿ɨÙ ¾ɥ ÞÍß Þɭ ÍɟɰÔɭ ¾ɭ ÞɟɰÃɭ ¾ɥ ÔɟßØɡ ÞÍß Í¾ ÀÖɶ ¾ɟ ĦÎɟÑɟɰÍØÌ 

¶ ÍɟɰÔɭ ¾ɭ ÞɟɰÃɭ ¾ɭ ÖɟĘ×Ö Þɭ ÀÖɶ ßĦÍɟɰÍØÌ 

¶ ÍɟɰÔɭ ¾ɭ ÞɟɰÃɭ ¾ɥ ÕɠÍØɡ ÞÍß Þɭ ÞɟɰÃɭ ¾ɭ ÉɰÊɭ ÒɟÑɠ Öʃ ÀÖɶ ¾ɟ ĦÎɟÑɟɰÍØÌ 

 

 

ÞɟɯÃɭ ¾ɟ ÏɨÙÑ 

ÉɨÞ ÜɭÙ ¾ɭ ÁÝxÌ ©Ø κÃÒ¾Ñɭ ¾ɨ ¾Ö ¾ØÑɭ ©Ø ÜɭÙ ¾ɭ ÓÈÑɭ ©Ø ÍØÙ ĦÈɡÙ ¾ɭ ÈȕÈÑɭ Þɭ ÔÃÑɭ ¾ɭ εÙ¤ ÖɨġÊ ÏɨÙÑ 

zÛĤ×¾ ßɮ, ÍɭÙ ×ɟ Òɟ}ÊØ ěÙĆÞ ÅɮÞɭ ÖɨġÊ ĦÑɭß¾ ¾ɭ }Ò×ɨÀ ¾ɭ ÖɟĘ×Ö Þɭ ÜɭÙ ©Ø ÖɨġÊ ¾ɭ ÔɠÃ ÁÝxÌ ¾ɨ ¾Ö η¾×ɟ 

ÅɟÍɟ ßɮ] ÏɨÙÑ ×ɟ Íɨ ßɟ{ŚɦεÙ¾ ȼÒ Þɭ ×ɟ ÖɨÈØ-ÃɟεÙÍ ¾ɮÖ ×ɟ ÙɡÛØ ¾ɭ ÖɟĘ×Ö Þɭ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ Åɨ ÞɟɰÃɭ ¾ɨ 
ÞÖÎxÑ ©Ø Ţĕ×ɟÛÍɶ (×ɟ ÏɨÙÑ) ¾ØÍɭ ßʅ] 

ÖɨġÊ ÏɨÙÑ ÃŎ zÛȗȒĕÍ, ĦŘɨ¾ ©Ø ÒɮÈÑx Öʃ εÕęÑ ßɨÍɭ ßʅ] ßɟÙɟɯη¾, ¤¾ ÞɟÖɟę× ÍØɡ¾ɟ ×ß ßɮ η¾ ȒÅÞɭ "Ñ¾ɟØɟĕÖ¾ 

Òήɠ" ¾ßɟ ÅɟÍɟ ßɮ, ¤¾ ĦŘɨ¾ ÒɮÈÑx, ȒÅÞÖʃ ÃŎ ¾ɭ ÑɠÃɭ ¾ɥ ̈ Ø ¾ɥ ÀȑÍ ĦŘɨ¾ ÖɨġÊ ¾ɨ yÑȓÕɟÀ ȑÑ¾ɟÞɠ ÀȑÍ ¾ɥ 
ÍȓÙÑɟ Öʃ č×ɟÏɟ ÍɭÅɠ Þɭ ÑɠÃɭ ÅɟÑɭ Öʃ ÞàÖ ÔÑɟÍɟ ßɮ] ×ß ÜɭÙ Öʃ ÞɰÒɠîÑ ÍÑɟÛ θÛ¾εÞÍ ¾ØÑɭ Öʃ ÞàÖ ÔÑɟÍɟ ßɮ Åɨ 
ÞÍß ¾ɥ ÏØɟØʇ ©Ø ÞØɰŠÍɟ ¾ɨ ÞɠÙ ¾Ø¾ɭ {Þ¾ɥ Íɟ¾Í ÔïɟÍɟ ßɮ] 

ÖɨġÊ ěÙĆÞ 

¶ ÖɨġÊ ěÙĆÞ ¾ɭ ¾ɟ×x 

¶ ÞÖ× Þɭ ÒßÙɭ ÅÖÑɭ Þɭ Øɨ¾Ñɭ ¾ɭ εÙ¤ ÍØÙ ĦÈɡÙ ÖɭȑÑĦ¾Þ ¾ɨ ÎÖxÙ {ęÞȓÙɭÜÑ ŢÏɟÑ 
¾ØÍɟ ßɮ 

¶ Ûɟ×ȓÖɰÊÙɡ× Ûɟ×ȓ ʬÛɟØɟ ÖɨġÊ Öʃ ÍØÙ ĦÈɡÙ ¾ɭ ÒȓÑ: ¦ĆÞɠ¾ØÌ ¾ɨ Øɨ¾Íɟ ßɮ 

¶ ÞÖɟÛɭÜÑ ¾ɨ yÛÜɨθÝÍ ¾ØÍɟ ßɮ 
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¶ ÅÖÑɭ ÛɟÙɭ ¿ɨÙ ©Ø ÖɨġÊ ¾ɥ ÏɡÛɟØ ¾ɭ ÔɠÃ θÒÁÙɭ ßȓ¤ ÐɟÍȓÖÙ ¾ɥ ¤¾ κÃ¾Ñɟ| ÛɟÙɡ 
ηÓġÖ ŢÏɟÑ ¾ØÍɟ ßɮ 

ÖɟĘ×εÖ¾ ÜɠÍÙÑ 

zÖÍɩØ ÒØ, ʬθÛÍɠ×¾ ÜɠÍÙÑ ŢÌɟÙɡ Öʃ ÅɨÑʇ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ÜɟεÖÙ ßɨÍɠ ßɮ, ȒÅÑÖʃ Þɭ Ţĕ×ɭ¾ ÖÜɠÑ ¾ɭ ÖɟĘ×Ö Þɭ 
zÀɭ ÔïÑɭ ÒØ ÅÖÑɭ ÛɟÙɭ ĦŘʅÊ ¾ɭ ȑÑ×ɰȐŝÍ ÜɠÍÙÑ ¾ɭ ¤¾ ¿ɰÊ ¾ɭ εÙ¤ ȒÅĞÖɭÏɟØ ßɨÍɟ ßɮ] ȑÄî¾ɟÛ ¾ɟ ÖɟĘ×Ö ×ɟ Íɨ ÒɟÑɠ 

ßɮ ×ɟ ßÛɟ ©Ø ÒɟÑɠ ¾ɟ Þɰ×ɨÅÑ ßɮ] 

κÃŝ 5 - ÖɟĘ×εÖ¾ ÜɠÍÙÑ 

 

ïï  

{Þ àɭŝ Öʃ ~ĥÖɟ ĦÎɟÑɟɰÍØÌ ¾ɭ ÍɠÑ (3) ÖȕÙ ȼÒ ßɨÍɭ ßʅ: 

¶ θÛη¾ØÌ 

¶ ÃɟÙÑ, ÅɮÞɭ ßɡ }ĕÒɟÏ ØɨÙʇ Þɭ ßɨ¾Ø ÀȓÅØÍɟ ßɮ, ~ĥÖɟ ÃɟÙÑ ¾ɭ ȼÒ Öʃ ÜɭÙ ¾ɭ ÖɟĘ×Ö Þɭ ĦÎɟÑɟɰÍȎØÍ ßɨÍɠ ßɮ ©Ø 
ÞɰÔɰκÐÍ ÞɰÒ¾x ¾ɭ ÒȎØÌɟÖĦÛȼÒ ØɨÙ ¾ɥ ÖɨÈɟ| ¾ɭ ÖɟĘ×Ö Þɭ Õɠ ĦÎɟÑɟɰÍȎØÍ ßɨÍɠ ßɮ] 

¶ ÞɰÛßÑ ×ß ÀÖɶ ßĦÍɟɰÍØÌ Íɰŝ ĦŢɭ ÑɨÅÙ Þɭ ÍɭÅɠ Þɭ ÔßÑɭ ÛɟÙɡ ÒɟÑɠ ¾ɥ ÔȕɰÏʇ ×ɟ ÐȓɰÐ Þɭ ßɨÍɟ ßɮ, Åɨ ĦÈɡÙ ¾ɥ ÞÍß ¾ɭ 
ÔÀÙ Öʃ ÕɟÒ ¾ɥ ÒØÍ Öʃ ŢÛɭÜ ¾ØÍɟ ßɮ, Åɨ ηÓØ ÛɟȒĥÒÍ ßɨ ÅɟÍɟ ßɮ] θÛÜɭÝ ȼÒ Þɭ, ĦŢɭ ÃʅÔØ (Þɭ¾ʃÊØɡ ¾ȕεÙɰÀ) Öʃ ÀÖɶ 
ßĦÍɟɰÍØÌ ȑÑĞÑεÙζ¿Í ¾ɟ×x ¾ØÍɟ ßɮ: 
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i. ÅÖÑɭ ¾ɥ ÏØ ¾ɨ ÔïɟÍɟ ©Ø ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ, ©Ø ¾ȓÄ ¾ɟÞÈʇ ¾ɭ εÙ¤ {Þ àɭŝ Öʃ ÒȕÌx ÅÖÑɟ ßɟεÞÙ ¾ØÍɟ 
ßɮ  

ii. ĦŢɭ-ÒɟÑɠ ¾ɥ ÍɠūÍɟ ÞÖɟ×ɨÅÑ ¾ɭ ÖɟĘ×Ö Þɭ ĦŘʅÊ ÍɟÒÖɟÑ θÛȑÑ×ÖÑ 

iii. ÖÜɠÑ ¾ęÈɭÑÖʃÈ ¾ȕεÙɰÀ 

ĦŘʅÊ Øɨ¾ÎɟÖ 

Øɨ¾ÎɟÖ àɭŝ ʬθÛÍɠ×¾ ÜɠÍÙÑ àɭŝ ¾ɟ ¤¾ yεÕęÑ yɰÀ ßɮ] ȎØÈɭȑÑɰÀ ØɨÙ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ Öʃ ĦŘʅÊ ÜɟεÖÙ ßɨÍɟ ßɮ, Åɨ 
θÛÒØɡÍ ĦŘʅÊ ÓɭÞ  ÒØ ÓɮÙɟ ßɨÍɟ ßɮ] ¤Å ØɨÙ Øɨ¾ÎɟÖ ¾ɥ Õɠ zÛĤ×¾Íɟ ßɨ Þ¾Íɠ ßɮ] {Þ àɭŝ ¾ɟ Óɨ¾Þ ĦŘʅÊ ÖɟÀxÏÜxÑ 

©Ø Øɨ¾ÎɟÖ ŢÏɟÑ ¾ØÑɟ ßɮ ÅÔ Í¾ η¾ ÉɨÞ ÜɭÙ ĦÛɟÛÙɰÔɠ Ñ ßɨ Åɟ¤] 

Æȓ¾Ñɟ ©Ø ÞɠÐɟ ¾ØÑɟ 

~ĘÛɟxÐØ Þɭ àɮȑÍÅ ÍÙ Í¾ ĦŘʅÊ Øɨ¾ÎɟÖ, ©Ø ÖɟÀxÏÜxÑ ¾ɭ εÙ¤ Æȓ¾Ñɭ ÛɟÙɡ ©Ø ÞɠÐɠ ¾ØÑɭ ÛɟÙɡ Íɟ¾Íʃ ÞÖɟÑ ȼÒ Þɭ 
ÖßĕÛÒȕÌx ßʅ ] ÅɮÞɭ-ÅɮÞɭ Æȓ¾Íɟ ßɮ, ÉɨÞ zÛØÌ ¾ɥ ÔɟßØɡ Ȑŝč×ɟ ÍÑɟÛ Öʃ ßɨÍɠ ßɮ, ÅÔη¾ zɰÍȎØ¾ Ȑŝč×ɟ ÞɰÒɠîÑ Öʃ ßɨÍɠ 

ßɮ] ÒȎØÌɟÖɠ ÍÑɟÛ ¾ɟĦÈ ĦÈɡÙ ŐɭÊ ¾ɭ ×ɟɰȐŝ¾ ÀȓÌʇ ¾ɭ ÞɟÎ-ÞɟÎ z¾x Ȑŝč×ɟ ʬÛɟØɟ ȑÑÐɟxȎØÍ ßɨÍɟ ßɮ] ×ȏÏ ÔɟßØɡ Ȑŝč×ɟ 

ÒØ ÍÑɟÛ yĕ×κÐ¾ ßɮ, Íɨ ÏØɟØʃ Òî Þ¾Íɠ ßʅ, ȒÅÞÞɭ ĦÈɡÙ ¾ɥ ÀȓÌÛĕÍɟ ÀɰÕɠØ ȼÒ Þɭ ŢÕɟθÛÍ ßɨ Þ¾Íɠ ßɮ] {Ñ }ÒÕɭÏʇ ¾ɨ 
zÖ ÍɩØ ÒØ ¤¾ Ôßȓ-ȐÔɰÏȓ yÑÔʃιÊɰÀ ŢηŎ×ɟ ¾ɨ ÜɟεÖÙ ¾Ø¾ɭ ¾Ö η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞÖʃ }ĕÒɟÏ ¾ɨ àɮȑÍÅ ÞÍß Öʃ ÐɠØɭ-

ÐɠØɭ ÞɠÐɟ ¾ØÑɭ ¾ɭ εÙ¤ Ȑŝč×ɟ }ĕÍØɨĕÍØ Ôîɠ ßɨ ÅɟÍɠ ßɮ] 

 

κÃŝ 7 - yÑÔʃιÊɰÀ Þɭ ÒßÙɭ ÖġÈɡ-ĦŘʅÊ ÔɠÖ ĜÙʅ¾ ¾ɦĦÈØ ¾ɟ 

ÁȓÖɟÛÏɟØ ¿ɰÊ  

κÃŝ 8 - ĦŘʅÊ yÑÔʃιÊɰÀ ¾ɭ εÙ¤ ĦŘɭÈÑØ ȑÑ¾ɟÞɠ {¾ɟ{×ɟɯ 

 

 

ÞɠÐɟ ¾ØÑɭ ¾ɭ ÔɟÏ, ĦŘʅÊ ¾ɨ ØɨÙØ ÈɭÔÙ ÒØ ¤¾ ¾È ¦Ó ÖÜɠÑ Öʃ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ, Åɨ }ĕÒɟÏ ¾ɨ ŎÖÔǦ ÙɰÔɟ| 

Öʃ ¾ɟÈ ÏɭÍɟ ßɮ] ÞɭĆÜȑÑɰÀ ×ɟ Íɨ ÈɟÃʝ ×ɟ ×ɟɰȐŝ¾ ¾ʅÃɠ ¾ɭ ÖɟĘ×Ö Þɭ ŢɟĚÍ ¾ɥ Åɟ Þ¾Íɠ ßɮ] ηÓØ, z¾ɟØ ×ɟ ŐɭÊ ¾ɭ zÐɟØ 
ÒØ, ¾ɟĦÈ ÞɭĆÜÑ ¾ɨ ×ɟ Íɨ ÖĘ×ÛÍɶ ÕɰÊɟØÌ Öʃ Ø¿ɟ Åɟ¤Àɟ, Íɮ×ɟØ ØɨεÙɰÀ ¾ɭ εÙ¤ ßɦÈ-ÃɟÅx η¾×ɟ Åɟ¤Àɟ ×ɟ yÐx-Íɮ×ɟØ 

}ĕÒɟÏ ¾ɭ ȼÒ Öʃ ÔɭÃɟ Åɟ¤Àɟ] 
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yÞɟÖɟę×Íɟ¤ɯ: 

 

¾ɟȒĦÈɰÀ ¾ɭ ÏɩØɟÑ ¾ȓÄ yÛɟɰȑÄÍ ¾ÉɨØ ¦ĆÞɟ{Ê ĦÈɡÙ ¾ɭ ~ÒØ ÞɟɰÃɭ Öʃ ÅÖɟ ßɨ ÅɟÍɭ ßʅ ©Ø ĦÈɡÙ ¾ɭ ŢÛɟß ¾ɨ ÔɟκÐÍ 

¾ØÍɭ ßʅ ©Ø ¾ɟȒĦÈɰÀ ÔɰÏ ßɨ ÅɟÍɠ ßɮ] {Þ ÁÈÑɟ ¾ɨ Ãɨη¾ɰÀ ¾ßɟ ÅɟÍɟ ßɮ] 

¾ȓÄ ÖɟÖÙʇ Öʃ ȒÅÞ ÍɟÒÖɟÑ ÒØ ÍØÙ ĦÈɡÙ ÅÖ ÅɟÍɟ ßɮ Ûß ¾ɟȒĦÈɰÀ ¾ɭ ÏɩØɟÑ ÒßȓɰÃ Þ¾Íɟ ßɮ ȒÅÞÞɭ ¤Þ|¤Ñ ÒØ ÅÖÑɟ 
zØɰÕ ßɨ ÅɟÍɟ ßɮ ©Ø ĦÈɡÙ ¾ɟ ŢÛɟß ŢȑÍÔɰκÐÍ ßɨ ÅɟÍɟ ßɮ, ©Ø ηÓØ ¾ɟȒĦÈɰÀ ¾ɥ ȑÑØɰÍØÍɟ Õɠ ÒØɭÜɟÑ ßɨ ÅɟÍɠ ßɮ ©Ø 
¾ɟȒĦÈɰÀ ÔɰÏ ßɨ ÅɟÍɠ ßɮ] {Þɭ ţɥȒÅɰÀ ¾ßÍɭ ßʅ. 

¤¾ ©Ø Ôîɠ ÞÖĦ×ɟ Åɨ ¾ɟȒĦÈɰÀ ŢηŎ×ɟ Öʃ ÔɟÐɟ ÊɟÙÍɠ ßɮ Ûß ßɮ Ťɭ¾ z}È] 

¾ȓÄ ¾ɟȒĦÈɰÀ ÏɨÝ :  

ÏɨÝʇ ¾ɭ Ţ¾ɟØ: 

¶ ÞÍß ÒØ ÏØɟØʃ 

¶ zɰÍȎØ¾ ÏØɟØʃ 

¶ ĜÙɨ ßɨÙ, θÒÑ ßɨÙ zȏÏ 
 

}ÒÃɟØɡ }Òɟ×: 

¶ ÍØÙ ĦÈɡÙ ¾ɥ ÞȓÒØßɡÈ ¾ɟ ȑÑ×ɰŝÌ (}κÃÍ ÍɟÒÖɟÑ) 

¶ {ĦÒɟÍ ØÞɟ×Ñ ÜɟĦŝ 

¶ ¾ɟȒĦÈɰÀ ĦÒɠÊ 

 

ÞȓØàɟ }Òɟ×: 

¶ ÖɨġÊ ¾ɭ ÉɰÊɟ ßɨÑɭ ¾ɭ ÍɟÒÖɟÑ ©Ø {ÑÙɭÈ ÒɟÑɠ ©Ø z}ÈÙɭÈ ÒɟÑɠ ¾ɭ ÍɟÒÖɟÑ ¾ɭ yɰÍØ ¾ɥ ÙÀɟÍɟØ ȑÑÀØɟÑɠ ¾ɥ 
ÅɟÑɠ Ãɟȏß¤] 

¶ ÈȓɰιÊÜ ¾ɥ ÏɡÛɟØʇ ©Ø }Þ ÒØ ÙÀɭ ĦÙɟ{ÊÀɭÈ ÖÜɠÑ¾ɨ Ę×ɟÑ Þɭ Ïɭ¿ɟ ÅɟÑɟ Ãɟȏß¤] 

 

5.6 {ɰÀɨÈ 'θÒɰÊ.εÞġÙɡ( ¾ɟȒĦÈɰÀ 

Ţĕ×ɭ¾ ßɡÈ ¾ɭ εÙ¤ ¤¾ ÈɡεÖɰÀ ÙɭÊÙ Íɮ×ɟØ ¾ɥ ÅɟÍɠ ßɮ] ÍØÙ ĦÈɡÙ ¾ɨ ÈɭεÖɰÀ ÙɭÊÙ ¾ɭ ÑɠÃɭ ÖɩÅȕÏ ÑɨÅÙ ¾ɭ ÖɟĘ×Ö Þɭ 
ÕØɟ ÅɟÍɟ ßɮ] ÑɨÅÙ ¾ɭ ÖɟĘ×Ö Þɭ ÖɨġÊ Öʃ ÐɟÍȓ ¾ɭ ŢÛɟß ¾ɨ ĦÙɟ{Ê ÀɭÈ εÞĦÈÖ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ȑÑ×ɰȐŝÍ η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ] ÒßÙɭ ĦÈɦÒØ ØɦÊ yÞʃÔÙɡ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ Îɟ] 
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{Ñ ÞɟɰÃʇ Þɭ εÞȒġÙ×ɟɰ ßÈɟ Ïɡ ÅɟÍɠ ßʅ] ηÓØ {Ñ εÞȒġÙ×ʇ ¾ɨ Þɨη¾ɰÀ θÒÈÀʪËɭ Öʃ ÕɭÅ ȏÏ×ɟ ÅɟÍɟ ßɮ] {Ñ ÞɟɰÃʇ ¾ɨ ÏɨÔɟØɟ 

ÏȕÞØɭ ¾ɭ εÙ¤ Íɮ×ɟØ η¾×ɟ ÅɟÍɟ ßɮ (×ɟÑɠ ÒɟÑɠ Þɭ ÉɰÊɟ ¾ØÑɟ, ÞɟÓ ¾ØÑɟ ©Ø ÙɭÒ ¾ØÑɟ)] 

θÒɰÊ ¾ɟȒĦÈɰÀ yĝ×ɟÞ Öʃ ÈɡεÖɰÀ ÍɟÒÖɟÑ ÞÔÞɭ ÖßĕÛÒȕÌx ÖɟÒÏɰÊʇ Öʃ Þɭ ¤¾ ßɮ] }ċÃ ÍɟÒÖɟÑ ¾ɭ ¾ɟØÌ ȒĦÈ¾Ø ÔÑ ÅɟÍɭ ßʅ 
ÅÔη¾ ¾Ö ÍɟÒÖɟÑ ¾ɭ ¾ɟØÌ ÑɨÅÙ ÅɟÖ ßɨ ÅɟÍɟ ßɮ] {Þ ÔɟÍ ¾ɟ Ę×ɟÑ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤ η¾ ¾ʃş ¾ɥ ÕØɟ| ¤¾ ÞɟɰÃɭ Öʃ 
ßɨ] 

θÒɰÊ ËÙɟ| Þɭ Åȓîɭ ¾| Ţ¾ɟØ ¾ɭ ÏɨÝ ßʅ] ÒÒîɠ, ÏØɟØʃ ©Ø ËɡÙɟÒÑ ÅɮÞɭ ÞÍß ÏɨÝ zÖ ßʅ] ØɭÙÛɭ ¾ɭ εÙ¤ Òȏß×ʇ ©Ø ¤ĆÞÙ ¾ɭ 
ȑÑÖɟxÌ ¾ɭ εÙ¤ zÛĤ×¾ θÛÜɭÝ ĦÈɡÙ ŐɭÊ ¾ɭ εÙ¤ Êɠ¤ÞÒɠ Öʃ ĦÈɡÙ ¾ɨ ěÙȓÈɭÊ {ɰÀɨÈ ÖɨġÊ Öʃ ÊɟÙɟ ÅɟÍɟ ßɮ] 

 

{ÑÀɨÈ ¾ɟȒĦÈɰÀ ¾ɥ ÍȓÙÑɟ Öʃ ÞÍÍ ¾ɟȒĦÈɰÀ ¾ɭ ÙɟÕ: 

¶ {ɰÀɨÈ ¾ɟȒĦÈɰÀ ¾ɥ ÍȓÙÑɟ Öʃ ȑÑØɰÍØ ¾ɟȒĦÈɰÀ ¾ɟ ¤¾ Öȓć× ÙɟÕ ÍØÙ ĦÈɡÙ Þɭ yÐx-Íɮ×ɟØ 
¾ɟĦÈ }ĕÒɟÏ ¾ɥ {ġÊ Öʃ }ċÃ ÛȗθǦ ßɮ] 

¶ θÒɰÊ ËÙɟ| ¾ɥ {ġÊ 80% Í¾ ¾Ö ßɨ Þ¾Íɠ ßɮ] 

¶ ȑÑØɰÍØ ¾ɟȒĦÈɰÀ {ġÊ Öȓć× ȼÒ Þɭ ÙɭÊÙ àÖÍɟ, yÑȓÕɟÀ z¾ɟØ ©Ø yÑȓŎÖ ÙɰÔɟ| ÒØ 
ȑÑÕxØ ¾ØÍɠ ßɮ] 

¶ >95% ×ɟ {ÞÞɭ Õɠ yκÐ¾ ¾ɥ {ġÊ yÞɟÖɟę× Ñßɡɰ ßɮ] 

 

5.7 ÞȓØàɟ 

¤ÙÊɠ ŢηŎ×ɟ ×ɟ ŢɟÎεÖ¾ {ĦÒɟÍ ȑÑÖɟxÌ ÞȓØàɟ ¿ÍØɭ: 

¶ ÙɟɰÞ/ÙɟɰÞ ȏÈÒ ÒɰÃØ Þɭ ÔÃɟ ÅɟÑɟ Ãɟȏß¤ ©Ø ¾ÑÛÈxØ ¾ɭ yɰÏØ η¾Þɠ Õɠ ÒɟÑɠ ¾ɭ ȎØÞɟÛ Þɭ 
ÔÃÑɭ ¾ɭ εÙ¤ {Þ¾ɟ Ę×ɟÑ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤ 

¶ ĜÙɨ{ɰÀ ¾ɭ ÏɩØɟÑ ¾ÑÛÈxØ àɭŝ ¾ɭ ~ÒØ ÔßȓĦÍØɡ× ÀȑÍθÛκÐ×ʇ ¾ɭ ÞÖ× ßÖɭÜɟ CO ÀɮÞ ÖɦȑÑÈØ 
¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ 

 

Þɭ¾ʃÊØɡ ĦÈɡÙ ×ȕȑÑÈ ¾ɟÖ ¾ØÑɭ ÛɟÙɭ ¾εÖx×ʇ ¾ɭ εÙ¤ ¾ȓÄ ÞȓØàɟ ¿ÍØɭ ÒɮÏɟ ¾ØÍɠ ßɮ ÅɮÞɭ: 

Å zÀxÑ ÜȓθǦ¾ØÌ ¾ɭ ÏɩØɟÑ ÐɟÍȓ ¾ɭ ÄɢɰÈɭ ÅÙÑɭ ¾ɟ ¾ɟØÌ ÔÑ Þ¾Íɭ ßʅ] 

Å ÙɮÊÙ Õήɠ Öʃ {ÙɭĆŘɨÊ ¾ɥ ÔßȓÍ yκÐ¾ ÐɟØɟ ¾ɭ ¾ɟØÌ ÐɟÍȓ ¾ɭ ÄɢɰÈɭ ÒîÑɭ ©Ø ¾ØɰÈ ÙÀÑɭ ¾ɟ ¿ÍØɟ ØßÍɟ ßɮ] 

Å Ûɠ¤Êɠ Öʃ, }ÒÃɟØ àɭŝ ¾ɭ yɰÏØ ÖɩÅȕÏ Ûɠ¨Êɠ ©Ø zØ¤Ã ÛɮĆ×ȕÖ ÞĆÜÑ ¾ɟ ÀɰÕɠØ ¿ÍØɟ ÒɮÏɟ ¾Ø Þ¾Íɟ ßɮ] 

z{ÞɨÙɭȏÈɰÀ ĚÙɭÈ ËßÑɭ ÒØ ÜØɡØ ¾ɭ yɰÀ yɰÏØ Åɟ Þ¾Íɭ ßʅ] ÞɟÎ ßɡ ȑÑ¾ÙÑɭ ÛɟÙɭ Ðȓ¤ɰ Þɭ ÏÖ ÁȓÈ Þ¾Íɟ ßɮ] 

Å ÛɮĆ×ȕÖ ŘɡÈÖʃÈ ĦÈɭÜÑʇ Öʃ Õɠ ¾ɟÔxÑ ÖɨÑɨ¦ĆÞɟ{Ê ¾ɟ ¿ÍØɟ ØßÍɟ ßɮ 
 

Ć×ɟ ¾Øʃ ©Ø Ć×ɟ Ñ ¾Øʃ: 
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Å ÃÙÍɠ ÙɭÊÙ Õήɠ ©Ø Ûɠ¤Êɠ Öʃ }ċÃ ÐɟØɟ ÛɟÙɡ Ùɟ{Ñ ©Ø }ċÃ ÐɟØɟ ÛɟÙɭ ¾ɭÔÙʇ ¾ɭ ÒɟÞ ÅɟÑɭ Þɭ ÔÃʃ 

Å ×ȏÏ ÙɭÊÙ Öʃ ÙɟÙ ÐĜÔɟ ȏÏ¿ɭ Íɨ arcing ÔɰÏ ¾Ø Ïʃ] {ÞÞɭ ÙɭÊÙ Şȕ ßɨ Þ¾Íɟ ßɮ] 

Å ÙɨÀʇ ¾ɨ yÒÑɭ àɭŝʇ ¾ɭ ÞȓØàɟ ¿ÍØʇ ¾ɭ ŢȑÍ ßÖɭÜɟ ÅɟÀȼ¾ ØßÑɟ Ãɟȏß¤] 

 

 

 

ĦÈɡÙ ÔÑɟÑɭ ¾ɭ ¤ÖÞɠĆ×ȕ:  

 

1 ¾ęÛÈxØ Öʃ ĦÙɮÀ ĦĚÙɮεÜɰÀ ¾ɭ εÙ¤ ȑÑĞÑεÙζ¿Í ÀɮÞ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ 

a. ¦ĆÞɠÅÑ b. Ñɟ{ŘɨÅÑ c. Þɠ  ̈2 d. Ûɟ×ȓ 
 

2 Ùɟ|Ö ¾ɟ }Ò×ɨÀ ¾ęÛÈxØ Öʃ η¾×ɟ ÅɟÍɟ ßɮ 

a. ěÙĆÞ b. ÙɟÛɟ c. zÐɟŝɠ d. εÖŬ ÐɟÍȓ ÍĕÛ 
 

3 ¾ÑÛÈxØ zÖÍɩØ ÒØ Ùɟ{ȑÑɰÀ ßɨÍɭ ßʅ 

a. }ċÃ ¤ġ×ȓεÖÑɟ ʁÈʃ b. εÞεÙ¾ɟ ʁÈʃ 
c. ÖɮĈÑɠεÜ×ɟ ¾ɟÔxÑ 

ʁÈʃ 

d. yȒĈÑÖ× εÖήɠ ¾ɥ 
ʁÈ 

 

4 Ôɠ¨¤Ó ŢηŎ×ɟ Þɭ ŢɟĚÍ ʁÐÑ ÀɮÞ Öʃ ÜɟεÖÙ ßʅ 

a. ÖɠÎɭÑ b. Þɠ¤ÑÅɠ c. Þɠ  ̈ d. Þɠ  ̈2 

 

5 zÀxÑ ¾ɟ }Ò×ɨÀ ÙɭÊÙ Þɭ ȏßÙɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ Ć×ʇη¾ 

a. ×ɭ ÔßȓÍ ÞĦÍɟ ßɮ 
b. ×ß ÛɟÍɟÛØÌ Öʃ 
ŢÃȓØ Öɟŝɟ Öʃ ßɮ 

c. ×ß ĦÈɡÙ ¾ɥ 
ÀȓÌÛĕÍɟ Öʃ ÞȓÐɟØ 
¾ØÍɟ ßɮ 

d. ~ÒØ ¾ɭ ÞÕɠ 

 

6 ¾ÑÛÈxØ ŢηŎ×ɟ Öʃ ĦÙɮÀ ÖȕÙÕȕÍÍɟ ȑÑĞÑεÙζ¿Í ratio ¾ɨ ÞɰÏεÕxÍ ¾ØÍɠ ßɮ 

a. (Cao+MgO)/SiO2 b. (Cao+MnO)/SiO2 c. SiO2/ CaO d. CaO/SiO2 
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7 ¾ęÛÈxØ ¾ɟ ÙɟɰÞ ȏÈÒ η¾ÞÞɭ ÔÑɟ ßɨÍɟ ßɮ? 

a. {ĦÒɟÍ b. zÀ Øɨ¾ c. ÍɟɯÔɟ d. ÒɠÍÙ 

 

8 ÃɟÅx ¾ØÑɭ Þɭ ÒßÙɭ ¾ÑÛÈxØ Öʃ ¾ɨ| ÍØÙ ĦÙɮÀ Ñßɡɰ Äɨîɟ ÅɟÍɟ ßɮ Ć×ʇη¾ 

a. ×ß ¾ÑÛÈxØ 

Ùɟ{ȑÑɰÀ ¾ɨ 
Ñȓ¾ÞɟÑ ÒßȓɰÃɟÍɟ ßɮ 

b. ×ß ÜɨÐÑ ŢηŎ×ɟ 

¾ɨ ÔɟκÐÍ ¾ØÍɟ ßɮ 
c. ÍØÙ ĦÙɮÀ ÒØ ÃɟÅx 

¾ØÑɟ yÞȓØνàÍ ßɮ 

d. ×ß ĦÈɡÙ Öʃ ĦÙɮÀ 

ÞÖɟÛɭÜÑ ¾ɟ ¾ɟØÌ 

ÔÑÍɟ ßɮ 
 

9 VAD Öʃ ȑÑÛɟxÍ ¾à ¾ɨ η¾Þ¾ɥ Þßɟ×Íɟ Þɭ ¿ɟÙɡ η¾×ɟ ÅɟÍɟ ßɮ? 

¤¾] ÕɟÒ ȑÑ¾ɟÙÑɭ ÛɟÙɟ Ôɠ] ÛɮĆ×ȕÖ ÒɰÒ Þɠ] ßÛɟ ¾ɰŢɭÞØ Êɠ] ¾ɨ| Ñßɡɰ 

 

10 ĦÈɡÙ Öʃ ÁȓεÙÍ ¦ĆÞɠÅÑ ÛɟɰÄÑɠ× Ñßɡɰ ßɮ Ć×ʇη¾ 

a) ×ß ĦÈɡÙ ¾ɥ Íɟ¾Í 

¾ɨ ¾Ö ¾Ø ÏɭÍɟ ßɮ] 

b) ×ß ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ 

Ħ¾ɭÙ ȑÑÖɟxÌ ¾ɟ 
¾ɟØÌ ÔÑÍɟ ßɮ 

c) ×ß ĜÙɨ ßɨÙ ÅɮÞɭ ÏɨÝʇ 

¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ 
d) ×ß ĦÈɡÙ ¾ɨ ÕɰÀȓØ 
ÔÑɟ ÏɭÍɟ ßɮ 

 

11 η¾Þ¾ɭ εÙ¤ ʬθÛÍɠ×¾ {ĦÒɟÍ ȑÑÖɟxÌ ¾ɭ ÏɩØɟÑ yηŎ× ÀɮÞ ¾ɨ ÍØÙ {ĦÒɟÍ Öʃ Ðɨ×ɟ ÅɟÍɟ ßɮ 

a) de-¦ĆÞɠ¾ØÌ b) ¾ɟÔxØɟ{ÅɭÜÑ c) ¤¾ȼÒÍɟ d) ÅÖɟÑɟ 

 

12 VAD ¾ɟ ÒȕÌx ȼÒ 

a) ÛɮĆ×ȕÖ zÀxÑ 
ÊɠÀɮεÞɰÀ 

b) ÛɮĆ×ȕÖ zÀxÑ 
Êɠ¾ɟÔxØɟ{ȒÅɰÀ 

c) ÛɮĆ×ȕÖ z¾x 
ÊɠÀɮεÞɰÀ 

d) ÛɭȎØ¤ÔÙ z¾x 
ÊɠÀɮεÞɰÀ 

 

13 ¤¾ zØ¤Ã Êɠ-ÀɮÞØ ¾ɭ ÒɟÞ ßɮ 

a) ¾ɨ| ĦÑɨ¾xÙ Ñßɡɰ b) ¤¾ ĦÑɨ¾xÙ c) Ïɨ ĦÑɨ¾xÙ d) ÍɠÑ ĦÑɨ¾xÙ 

 

14 ʬθÛÍɠ×¾ ÜɨÐÑ Öʃ, ÊɠÞġÓØɟ{ÅɭÜÑ ¾ɨ ŢɟÎεÖ¾Íɟ Ïɡ ÅɟÍɠ ßɮ 

a) ÖȕÙ ¦ĆÞɠ¾ØÌ 

ĦÙɮÀ 

b) ÔȓȑÑ×ɟÏɡ ĦÙɮÀ ¾ɨ 
¾Ö ¾ØÑɟ 

c) yĞÙɡ× 

¦ĆÞɠ¾ØÌ ĦÙɮÀ 

d) yĞÙɡ× ¾Ö ¾ØÑɭ 

ÛɟÙɟ ĦÙɮÀ 

 

15 ÍØÙ ĦÈɡÙ Öʃ ÒɭŘɨεÙ×Ö ¾ɨ¾ εÖÙɟ×ɟ ÅɟÍɟ ßɮ 
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a) de-¦ĆÞɠ¾ØÌ b) ÒȓÑ: ¾ɟÔxØɟ{ÅɭÜÑ c) ĦÙɮÀ ȑÑÖɟxÌ d) ¤ ©Ø Ôɠ 
 

16 ¾ɥġÊ {ĦÒɟÍ Öʃ ÁȓÙɡ ßȓ| ¦ĆÞɠÅÑ ßɨÍɠ ßɮ 

a) }ċÃ b) ¾Ö c) ÖĘ×Ö d) ȐÔÙ¾ȓÙ ÖɩÅȕÏ Ñßɡɰ 

 

 

17 ȑÑØɰÍØ ËÙɟ| Ñɭ θÒɰÊ ËÙɟ| ¾ɟ ĦÎɟÑ Ùɭ εÙ×ɟ ßɮ Ć×ʇη¾, ×ß ßɮ 

a) ŢÕɟÛɠ ÙɟÀÍ 
b) ÔɭßÍØ ÀȓÌÛĕÍɟ 
ȑÑ×ɰȐŝÍ 

c) ÞȓØνàÍ yĝ×ɟÞ d) ~ÒØ ¾ɭ ÞÕɠ 

 

18 ĦÈɡÙ Öʃ ßɟ{ŚɨÅÑ ¾ɨ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ 

a) ÛɮĆ×ȕÖ }ÒÃɟØ b) zη¾ʋÀ c) Fe-εÖŬ ÐɟÍȓ Åɨî d) εÞɰÎɭȏÈ¾ ĦÙɮÀ 

 

19 ȑÑØɰÍØ ËÙɟ| ¾ɭ ÏɩØɟÑ ÙɭÊÙ Þɭ ÐɟÍȓ ¾ɥ ÐɟØɟ ¤¾ ÔÍxÑ Öʃ κÀØÍɠ ßɮ ȒÅÞɭ ¾ßɟ ÅɟÍɟ ßɮ 

a) ËɟÙÑɟ b) Ñɨ¾ c) ÈȓɰιÊÜ d) ¾ɨ| Ñßɡɰ 

 

20 ȑÑĞÑεÙζ¿Í Öʃ Þɭ {ĦÒɟÍ ÔÑɟÑɭ ¾ɥ ¾ɩÑ Þɠ ŢηŎ×ɟ ÞÔÞɭ ÒȓØɟÑɠ ßɮ? 

a) ¿ȓÙɡ Hearth Õίɠ b) ÔɭÞɭÖØ ŢηŎ×ɟ c) ¤ÙÊɠ ŢηŎ×ɟ d) |¤¤Ó ŢηŎ×ɟ 

 

 

 

--- 
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yĘ×ɟ× 6 

 

ØɨεÙɰÀ εÖÙʃ 

 

6.1 ØɨεÙɰÀ ¾ɥ ÖȕÙ ÔɟÍʃ 
 

ÐɟÍȓ ȑÑÖɟxÌ ¾ɥ ŢηŎ×ɟ¤ɯ ßʅ 

1. Rolling   2. Forging 

3. Extrusion   4. Wire drawing 

5. Deep Drawing  6. Sheet metal forming 

7. Stretch Forming  8. Foundry  

9. Bending   10.Shearing 

 

ÔȓȑÑ×ɟÏɡ ÒȎØÕɟÝɟ¤ɯ 
 

ØɨεÙɰÀ 

ØɨεÙɰÀ ¾ɟ ĚÙɟȒĦÈ¾ θÛȼÒÌ ßɮ 

ÐɟÍȓ ¾ɨ ØɨÙʇ ¾ɭ ÔɠÃ Þɭ ÀȓÅɟØ¾Ø ÏɭÑɟ 

×ß ÛɟɰȑÄÍ z¾ɟØ ßɮ. 

 

ŚɟěÈ 

ÒßÙɭ ÞɟÖŐɠ ¾ɥ ~ɰÃɟ| ×ɟ ÖɨÈɟ| Öʃ yɰÍØØɨεÙɰÀ 
(H) ©Ø ØɨεÙɰÀ ¾ɭ ÔɟÏ ¾ɥ ~ɰÃɟ| ×ɟ ÖɨÈɟ| (h) ¾ɨ 
ŚɟěÈ (H-h) ¾ßɟ ÅɟÍɟ ßɮ] ×ß ÔÍɟÍɟ ßɮ η¾ ØɨεÙɰÀ 
¾ɭ ÏɩØɟÑ ÐɟÍȓ ¾ɨ η¾ÍÑɟ ÏÔɟ×ɟ À×ɟ ßɮ] 

 

  

ĦŢɭÊ  

 

{ÑÒȓÈ ÛɟɰȑÄÍ 
z}ÈÒȓÈ 

h

Ã 

H

Ã 
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ØɨεÙɰÀ ¾ɭ ÔɟÏ ÞɟÖŐɠ ¾ɥ Ãɩîɟ| (b) ©Ø ØɨεÙɰÀ Þɭ 
ÒßÙɭ Ãɩîɟ| (B) Öʃ yɰÍØ ¾ɨ ĦŢɭÊ (b-B) ¾ßɟ ÅɟÍɟ 
ßɮ] ×ß ÔÍɟÍɟ ßɮ η¾ Ùȓï¾Íɭ ÞÖ× ÐɟÍȓ η¾ÍÑɠ ÓɮÙ 
À| ßɮ] 

ÔïɟÛ 

ÞɟÖŐɠ ¾ɨ ÔɭÙÑɭ ¾ɭ ÔɟÏ ¾ɥ ÙɰÔɟ| (l) ©Ø ÔɭÙÑɭ Þɭ ÒßÙɭ ¾ɥ ÙɰÔɟ| (L) Öʃ yɰÍØ ¾ɨ ÔïɟÛ (l-L) ¾ßɟ 
ÅɟÍɟ ßɮ] ×ß ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ÙɰÔɟ| Öʃ ÛȗθǦ ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ 

¾Öɠ 

ØɨεÙɰÀ Þɭ ÒßÙɭ àɭŝ (A) ©Ø ØɨεÙɰÀ (a) ¾ɭ ÔɟÏ àɭŝ Öʃ yɰÍØ ¾Öɠ (A-a) ßɮ] ×ß {ɰκÀÍ ¾ØÍɟ ßɮ η¾ 
ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ŎɦÞ ÞɭĆÜÑ àɭŝ η¾ÍÑɟ ¾Ö ßɨ À×ɟ ßɮ] 

¾Öɠ ¾ɟ ÀȓÌɟɰ¾ 

Ùȓï¾Ñɭ Þɭ ÒßÙɭ ¾ɭ àɭŝÓÙ (A) ©Ø Ùȓï¾Ñɭ ¾ɭ ÔɟÏ ¾ɭ àɭŝÓÙ (a) ¾ɭ yÑȓÒɟÍ ¾ɨ ¾Öɠ ¾ɟ ÀȓÌɟɰ¾ 
(A/a) ¾ßɟ ÅɟÍɟ ßɮ] ×ß {ɰκÀÍ ¾ØÍɟ ßɮ η¾ ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ àɭŝ η¾ÍÑɠ ÔɟØ ¾Ö ßȓz ßɮ] 

ØɨεÙɰÀ ÙÀɟÍɟØ εÞǦɟɰÍ 

{ÞÖʃ ¾ßɟ À×ɟ ßɮ η¾ ØɨεÙɰÀ Þɭ ÒßÙɭ ©Ø ÔɟÏ Öʃ ÞɟÖŐɠ ¾ɥ Öɟŝɟ ÞÖɟÑ ØßɭÀɠ] ×ß {ÑÒȓÈ ©Ø 
z}ÈÒȓÈ z¾ɟØ ¿ɨÅÑɭ Öʃ }Ò×ɨÀɠ ßɮ] 

 

εÖÙ ÏàÍɟ ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ ÔȓȑÑ×ɟÏɡ ÜĜÏɟÛÙɡ 

 

εÖÙ }ÒÙĜÐÍɟ 

×ß ØɨεÙɰÀ ¾ɭ εÙ¤ εÖÙ ¾ɥ }ÒÙĜÐÍɟ ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ] {ÞÖʃ ȑÑ×ɨȒÅÍ ÜÈÊɟ}Ñ ©Ø ¾ɮθÒÈÙ 
ÖØĞÖÍ ¾ɨ ¾ȓÙ ¾ɮÙʃÊØ ÁɰÈʇ Þɭ ÁÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

εÖÙ }ÒÙĜÐÍɟ  = 
Calendar Hours- (Capital Repairs+shutdown) 

x100
 

                    Calendar Hours 

¤¾ ÛÝx Öʃ ¾ɮÙʃÊØ ÁɰÈʇ ¾ɟ yÎx ßɮ 24 x 365 ȏÏÑ (×ɟ ÙɡÒ ÛÝx ¾ɭ ÖɟÖÙɭ Öʃ 366) 

εÖÙ }ÒÙĜÐÍɟ ŢȑÍÜÍ Öʃ ģ×ĆÍ ¾ɥ ÅɟÍɠ ßɮ 

 



121  

εÖÙ }Ò×ɨκÀÍɟ 

×ß ØɨεÙɰÀ ¾ɭ εÙ¤ }ÒÙĜÐ εÖÙ ¾ɭ }Ò×ɨÀ ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ] {ÞÖʃ }ÒÙĜÐ ÁɰÈʇ Öʃ Þɭ ×ɨÅÑɟÔǦ 
ÏɭØɡ ¾ɨ ÁÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

εÖÙ }Ò×ɨÀ = = 
Calendar Hours- (Capital Repairs+shutdown) 

x100
 

                    Calendar Hours 

}ÒÙĜÐ ÁɰÈɭ = ¾ɮÙʃÊØ ÁɰÈɭ - (×ɨÅÑɟÔǦ ÜÈÊɟ}Ñ + ¾ɮθÒÈÙ ÖØĞÖÍ) 

εÖÙ }Ò×ɨÀ ŢȑÍÜÍ Öʃ ģ×ĆÍ η¾×ɟ ÅɟÍɟ ßɮ 

×ß }ÒÙĜÐ ÞÖ× ¾ɭ ŢÕɟÛɠ }Ò×ɨÀ ¾ɟ ¤¾ }Òɟ× ßɮ 

ßɦÈ zÛÞx 

η¾Þɠ ȏÏÑ ×ɟ ÖßɡÑɭ ×ɟ ÛÝx ¾ɭ ÏɩØɟÑ ÁɰÈɭ ȒÅÞ¾ɭ ÏɩØɟÑ ÛɟĦÍÛ Öʃ ØɨεÙɰÀ ßȓ|] {Þ¾ɥ {¾ɟ| ÁɰÈɭ ßɮ.  

{ġÊ 

×ß }Ò×ɨÀɠ z}ÈÒȓÈ ©Ø {ÑÒȓÈ ¾ɟ yÑȓÒɟÍ ßɮ ȒÅÞɭ ŢȑÍÜÍ ×ɠġÊ ¾ɭ ȼÒ Öʃ ģ×ĆÍ η¾×ɟ ÅɟÍɟ ßɮ 

  ×ɠġÊ = 
Output 

x100 

                             input                                                                                                                          

×ß {ÑÒȓÈ ¾ɭ ¾ȓÜÙ }Ò×ɨÀ ¾ɟ ¤¾ ÖɟÒ ßɮ ©Ø {Þɭ ŢȑÍÜÍ Öʃ ģ×ĆÍ η¾×ɟ ÅɟÍɟ ßɮ] 

ØɨεÙɰÀ ÏØ 

×ß ¤¾ ÁɰÈɭ Öʃ η¾ÍÑɭ ÈÑ ØɨεÙɰÀ ßȓz ßɮ] ×ß ØɨεÙɰÀ ¾ɥ ÀȑÍ ¾ɟ ÖɟÒ ßɮ ©Ø {Þ¾ɥ {¾ɟ| ÈÑ/ÁɰÈɟ 
ßɮ] 

 

ÀØÖ ©Ø ÉɰÊɟ ØɨεÙɰÀ 

ßɦÈ ØɨεÙɰÀ:ØɨεÙɰÀ ŢηŎ×ɟ ȒÅÞÖʃ ØɨεÙɰÀ ¾ɨ ÒȓÑɪ ηŎĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Þɭ ~ÒØ η¾×ɟ ÅɟÍɟ ßɮ }Þɭ 
ßɦÈ ØɨεÙɰÀ ¾ßɟ ÅɟÍɟ ßɮ] 

{Þ ŢηŎ×ɟ ¾ɟ }Ò×ɨÀ ÐɟÍȓ ¾ɥ ÞÖɟÑ Öɟŝɟ ¾ɨ ÔÑɟ¤ Ø¿Íɭ ßȓ¤ ÛɟɰȑÄÍ č×ɟεÖÍɠ× z×ɟÖʇ ©Ø 
ÕɩȑÍ¾ ÀȓÌʇ ¾ɭ ÞɟÎ z¾ȗȑÍ×ɟɯ ÔÑɟÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ÀÖx ÐɟÍȓ ¾ɨ ÃÒÈɟ ¾ØÑɭ, ÙɰÔɟ ¾ØÑɭ, 

ŎɦÞ-ÞɭĆÜÑÙ àɭŝ ¾ɨ ¾Ö ¾ØÑɭ ©Ø ¤¾ ÞÖɟÑ ÖɨÈɟ| ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ Ïɨ ØɨÙʇ ¾ɭ ÔɠÃ Þɭ 
ÀȓÅɟØɟ ÅɟÍɟ ßɮ] ßɦÈ-ØɨġÊ ĦÈɡÙ ßɦÈ ØɨεÙɰÀ ŢηŎ×ɟ ¾ɟ ÞÔÞɭ zÖ }ĕÒɟÏ ßɮ, ©Ø {Þ¾ɟ ģ×ɟÒ¾ ȼÒ 
Þɭ ÐɟÍȓ }ʬ×ɨÀ Öʃ ×ɟ Íɨ yɰȑÍÖ }ĕÒɟÏ ¾ɭ ȼÒ Öʃ ×ɟ ÔɟÏ ¾ɭ ÞɰÃɟÙÑ ¾ɭ εÙ¤ ¾ċÃɭ ÖɟÙ ¾ɭ ȼÒ Öʃ 
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}Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ßɦÈ ØɨεÙɰÀ yÑɟÅ ÞɰØÃÑɟ¨ɰ ¾ɨ ÍɨîÍɠ ßɮ ©Ø ÞɠÖɟ¨ɰ ¾ɨ ÑĥÈ ¾Ø ÏɭÍɠ ßɮ, 

ȒÅÞÞɭ ÞÖɟÑ yÑɟÅ ÞɰØÃÑɟ̈ ɰ ÛɟÙɡ ÖÅÔȕÍ ÞɠÖɟ̈ ɰ ÛɟÙɡ Ñ| ÞɰØÃÑɟ̈ ɰ ¾ɟ ȑÑÖɟxÌ ßɨÍɟ ßɮ. 
ßɦÈ ØɨεÙɰÀ Öʃ ÞȓÐɟØ ßɨÍɟ ßɮ: 
¶ Toughness and strength  

¶ Ductility 

¶ Resistance to vibration and shock 

¶ Formability 

¶ Weldability  

ßɦÈ-ØɨġÊ ĦÈɡÙ }ĕÒɟÏʇ ¾ɨ ÃɟØ ÞÖȕßʇ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ À×ɟ ßɮ: 
¶ Flat 

¶ Long 

¶ Seamless 

¶ Specialty 

ßɦÈ-ØɨġÊ ĦÈɡÙ ¾ɭ θÛεÜĥÈ yÑȓŢ×ɨÀ ßʅ:  

¶ ¦ÈɨÖɨȏÈÛ ÞɰØÃÑɟĕÖ¾ ÕɟÀ ÅɮÞɭ ƇɭÖ 

¶ ÞɟØÌɠÔǦ }ĕÒɟÏ ÅɮÞɭ Òɟ{Ò ©Ø ÀɮÞ εÞÙʃÊØ 

¶ ÖÜɠÑ ÞɰØÃÑɟ¤ɰ ÅɮÞɭ zØɡ ©Ø ȒĦŢɰÀ 

¶ ¾ȗθÝ }Ò¾ØÌ 

¶ ÐɟÍȓ ¾ɥ {ÖɟØÍʃ 

¶ ÀɟÊx ØɭεÙɰÀ 

 

¾ɨġÊ ØɨεÙɰÀ: ÐɟÍȓ ÔÑɟÑɭ ¾ɥ ŢηŎ×ɟ ȒÅÞÖʃ ĦÈɡÙ ¾ɭ ÒȓÑηŎxĦÈÙɡ¾ØÌ ȐÔɰÏȓ (zÖÍɩØ ÒØ ¾ÖØɭ ¾ɭ 
ÍɟÒÖɟÑ) Þɭ ÑɠÃɭ ¾ɭ ÍɟÒÖɟÑ ÒØ Śɟ{ɰÀ, ¤ĆÞȩιÊɰÀ, ßɮÖȎØɰÀ, ŢɭεÞɰÀ, ØɨεÙɰÀ, ȒĦÒȑÑɰÀ ©Ø/×ɟ ĦŘɭκÃɰÀ ¾ɭ 
ÖɟĘ×Ö Þɭ ĦÈɡÙ ¾ɭ z¾ɟØ ©Ø ÞɰØÃÑɟ ¾ɨ ÔÏÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

¾ɨġÊ ØɨεÙɰÀ ¤¾ ¥Þɠ Í¾Ñɠ¾ ßɮ ȒÅÞÖʃ ¤¾ ÐɟÍȓ ¾ɥ Òήɠ ×ɟ ÜɠÈ ¾ɨ Ïɨ ØɨÙÞx ¾ɭ ÔɠÃ Þɭ ÀȓÅɟØɟ ÅɟÍɟ 
ßɮ ©Ø ηÓØ ȑÑÃɨîɟ ©Ø ÞɰÒɠιîÍ η¾×ɟ ÅɟÍɟ ßɮ] ÖɩÅȕÏ ÍÑɟÛ ¾ɟ ĦÍØ Íɮ×ɟØ ÞɟÖŐɠ ¾ɭ ÀȓÌʇ ©Ø 
¾ÉɨØÍɟ ¾ɨ ȑÑÐɟxȎØÍ ¾ØÍɟ ßɮ. 

{Þ ŢηŎ×ɟ ¾ɟ ģ×ɟÒ¾ ȼÒ Þɭ ÞÍß ηÓȑÑÜ ©Ø }ċÃ ÀȓÌÛĕÍɟ ÛɟÙɡ z×ɟÖɠ ÞÈɡ¾Íɟ ¾ɭ εÙ¤ }Ò×ɨÀ 
η¾×ɟ ÅɟÍɟ ßɮ, Åɨ ÞɟÖŐɠ àȑÍ ©Ø àØÌ ¾ɨ Øɨ¾Ñɭ Öʃ ÖÏÏ ¾Ø Þ¾Íɟ ßɮ 
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¾ɨġÊ ØɨεÙɰÀ ¾ɭ θÛεÜĥÈ yÑȓŢ×ɨÀ ȑÑĞÑεÙζ¿Í ¾ɭ }ĕÒɟÏÑ Öʃ ßʅ: 

¶ Óɟ{εÙɰÀ ¾ɮȐÔÑɭÈ 

¶ ÐɟÍȓ ¾ɟ ÓÑɶÃØ 

¶ ¾ɰĚ×ȕÈØ yÙÖɟȎØ×ɟɯ 

¶ ÒɟÑɠ ÀØÖ ¾ØÑɭ ¾ɥ ÖÜɠÑ 

¶ ȑÑ¾ɟÞ Òɟ{Ò 

¶ ĦÈɡÙ ŚÖ 

ĦÈɡÙ ¾ɥ ¾ɨġÊ ØɨεÙɰÀ ¾ɭ ÖɟĘ×Ö Þɭ, ÞɟÖŐɠ ¾ɥ Íɟ¾Í ©Ø ¾ÉɨØÍɟ Öʃ ¾ɟÓɥ ÛȗθǦ ßɨÍɠ ßɮ, Åɨ ÔÏÙɭ Öʃ ¾| ÍØɡ¾ʇ Þɭ ÐɟÍȓ 
¾ɭ ÞɰàɟØÌ ŢȑÍØɨÐ Öʃ ÞȓÐɟØ ¾ØÍɠ ßɮ] ×ß }ĕÒɟÏ Öʃ yκÐ¾ ÍÑɟÛ ©Ø ~Åɟx ÅɨîÑɭ ¾ɭ ¾ɟØÌ ßɨÍɟ ßɮ] 

¾ɨġÊ ØɨεÙɰÀ:ØɨεÙɰÀ ŢηŎ×ɟ ȒÅÞÖʃ ØɨεÙɰÀ ÒȓÑɪ ηŎĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Þɭ ÑɠÃɭ ¾ɥ ÅɟÍɠ ßɮ, ¾ɨġÊ 
ØɨεÙɰÀ ¾ßÙɟÍɠ ßɮ] 

 

ÒȓÑηŎxĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Ûß ÍɟÒÖɟÑ ßɨÍɟ ßɮ ȒÅÞÞɭ ~ÒØ ÒØ ßÖʃ ØɨεÙɰÀ ßȓ| ÐɟÍȓ Öʃ ÍÑɟÛ ÖȓĆÍ 
¾Ì ©Ø ę×ȕÑÍÖ yÛεÜĥÈ ÍÑɟÛ εÖÙÍɟ ßɮ] ×ß ÞɟÖɟę×Íɪ ÐɟÍȓ ¾ɭ ÀÙÑɟɰ¾ ¾ɟ 0.5 Þɭ 0.7 ÀȓÑɟ 
ßɨÍɟ ßɮ] 

ÏɨÑʇ ¾ɭ ÔɠÃ ¾ɟ yɰÍØ }Þ ÍɟÒÖɟÑ ¾ɟ ßɮ ȒÅÞ ÒØ }ęßʃ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ] ßɦÈ ØɨÙ ¾ɨ ÒȓÑ: ηŎĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Þɭ 
~ÒØ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ] ÔɭÙÑɭ ¾ɥ ŢηŎ×ɟ ¾ɭ ÔɟÏ {Þ¾ɭ ÏɟÑʇ Öʃ ÞȓÐɟØ ßɨÍɟ ßɮ ©Ø {Þɭ ÍÑɟÛ ÖȓĆÍ yÛĦÎɟ Öʃ Äɨî 
ȏÏ×ɟ ÅɟÍɟ ßɮ] ¾ɨġÊ ØɨÙ ¾ɨ ÒȓÑ: ηŎĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Þɭ ÑɠÃɭ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ] {Þ¾ɭ ÏɟÑɭ ÃÒÈɭ ©Ø ÙĞÔɭ ØßÍɭ 

ßʅ, ȒÅÞÞɭ ÞɟÖŐɠ ¤ȑÑÞɨŘɨθÒ¾ yÛĦÎɟ Öʃ ØßÍɠ ßɮ]  

FACTORS HOT ROLLED 

CHARACTERISTICS 

COLD ROLLED CHARACTERISTICS 

Layout Orientation The material characteristics is 

identical in all directions 

Care must be exercised in layout. 

The grains of the material are 

deformed during the rolling 

process and stay deformed. The 

material will be stronger with the 

grain than against the grain. 

Price Less Expensive More Expensive 

Strength Weaker Stronger 
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Weldability Excellent for welding Weldable, but the material will 

take on the properties of hot roll 

wherever it is welded 

Machinability Experiences no warping when 

machined 

The removal of too many residual 

stresses during machining will 

throw the material out of 

equilibrium and cause deflection 

and wrapping 

Dimensional tolerances of 

stock 

Fair. Deviations from the 

stated size are present due to 

surface scale and thermal 

shrinkage 

Good. It is not as accurate as 

ground stock, but better than Hot 

Roll. 

Surface Finish        Fair to Poor 

The surface of the material 

will be covered with carbon 

scale 

Good.  

Not as good as ground stock, 

but much better than Hot Roll. 

 

 

ÞɭÙ ¾ɭ ÞÕɠ ¤¾ɥ¾ȗÍ Þɰ×ɰŝʇ Öʃ ßɦÈ ØɨεÙɰÀ εÖÙʃ ßʅ ÅÔη¾ ¾ɭÛÙ Ôɨ¾ɟØɨ, Øɟ}Ø¾ɭÙɟ ©Ø ÞɭÙÖ Öʃ ¾ɨġÊ 
ØɨεÙɰÀ εÖÙʃ ßʅ] 

 

ÙɰÔɭ ©Ø ÞÒɟÈ }ĕÒɟÏ 

ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ÅÔ {ÑÒȓÈ ¾ɨ ÏɨÑʇ ȏÏÜɟ̈ ɰ Þɭ ÙɰÔÛÍ (~ÒØ-ÑɠÃɭ ©Ø ÏɨÑʇ ÍØÓ Þɭ) ÏÔɟ×ɟ ÅɟÍɟ 
ßɮ Íɨ ÐɟÍȓ ¾ɟ z×ÍÑ ȒĦÎØ Ø¿Ñɭ ¾ɭ εÙ¤ ÙɰÔɟ| Ôï ÅɟÍɠ ßɮ] {Þɭ ÙɰÔɠ }ĕÒɟÏ 'long product) 
ØɨεÙɰÀ ¾ßɟ ÅɟÍɟ ßɮ] ×ȏÏ ÐɟÍȓ ¾ɨ ~ÒØ-ÑɠÃɭ Þɭ ÏÔɟ×ɟ ÅɟÍɟ ßɮ Íɨ η¾ÑɟØʇ ÒØ Õɠ ÓɮÙɟÛ ßɨÍɟ ßɮ, 

{Þɭ ěÙɮÈ }ĕÒɟÏ ØɨεÙɰÀ ¾ßɟ ÅɟÍɟ ßɮ] 

 

 

 

 

 ÞÒɟÈ }ĕÒɟÏ 
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ÙɰÔɭ }ĕÒɟÏʇ ¾ɭ }ÏɟßØÌ ¤ɰÀÙ, ÔɠÖ, ÃɮÑÙ, ØɭÙ, ĜÙȕÖ, ȐÔÙɭʨÞ zȏÏ ßʅ] ěÙɮÈ }ĕÒɟÏʇ ¾ɭ }ÏɟßØÌ ĚÙɭÈ, 

ÜɠÈ, ȒĦŘĚÞ zȏÏ ßʅ] ÞɭÙ Öʃ, ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝ Ôɨ¾ɟØɨ ©Ø Øɟ}Ø¾ɭÙɟ ěÙɮÈ }ĕÒɟÏʇ ¾ɟ }ĕÒɟÏÑ 
¾ØÍɭ ßʅ, ÅÔη¾ ÔÑxÒȓØ ¤¾ ÙɰÔɟ }ĕÒɟÏ ßɮ] }ĕÒɟÏ Þɰ×ɰŝ. εÕÙɟ| ©Ø ÏȓÀɟxÒȓØ ÙɰÔɭ ©Ø ÞÒɟÈ ÏɨÑʇ 
Ţ¾ɟØ ¾ɭ }ĕÒɟÏ ÔÑɟÍɭ ßʅ] 

 

6.2 ÞɭÙ ¾ɥ ØɨεÙɰÀ εÖÙʇ ¾ɭ }ĕÒɟÏ 

 

εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ 

¶ ÞɭÖɠ (ĜÙȕÖ, ȐÔÙɭʨÞ, ĦÙɮÔ ©Ø Þɰ¾ɥÌx Ãɩîɟ| ÛɟÙɭ ĦÙɮÔ) 

¶ ØɭÙ 

¶ ÕɟØɡ ÞɰØÃÑɟ¤ɰ (ÔɠÖ, ÃɮÑÙ, ¾ɨÌ, ŎɦεÞɰÀ ĦÙɡÒØ) 

¶ ģ×ɟÒɟȎØ¾ }ĕÒɟÏ (¾ɨÌ, ÃɮÑÙ, Øɟ}ɰÊ ©Ø Èɡ¤ÖÈɡ ÔɟØ) 

¶ Ûɟ×Ø ØɦʪÞ (Èɡ¤ÖÈɡ, ĚÙɭÑ ©Ø ȎØĜÊ) 

¶ ĚÙɭÈʃ 

Ôɨ¾ɟØɨ ĦÈɡÙ ĚÙɟɰÈ 

¶ ¤ÃzØ ¾ɦ{ġÞ, ÃɟÏØʃ, ĚÙɭÈʃ 

¶ ÞɠzØ ¾ɦ{ġÞ, ÃɟÏØʃ 

¶ ÅĦÍɠ ÞɟÏɟ ©Ø Òɟ{ÒÏɟØ ÃɟÏØʃ 

 

ÏȓÀɟxÒȓØ ĦÈɡÙ ĚÙɟɰÈ 
¶ ÞɭεÖÞ (ĜÙȕĞÞ, ȐÔÙɭʨÞ, Øɟ}ɰʪÞ) 

¶ ģ×ɟÒɟȎØ¾ }ĕÒɟÏ (Èɡ¤ÖÈɡ ÔɟØ, ÞȎØ×ɟ) 

¶ ÖĘ×Ö ÞɰØÃÑɟ¤ɰ (ÔɠÖ, Åɨ{ĦÈ, ÃɮÑÙ, ¾ɨÌ) 
¶ Òȏß×ɟ ©Ø ÐȓȎØ 

 

 

Øɟ}Ø¾ɭÙɟ ĦÈɡÙ ĚÙɟɰÈ 

¶ ÞɭÖɠ(ĦÙɮÔ) 

ÙɰÔɭ }ĕÒɟÏ 
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¶ ĚÙɭÈ εÖÙ ĚÙɭÈʃ, θÛÜɭÝ ĚÙɭÈʃ 

¶ ¤ÃzØ ĚÙɭʨÞ, ¾ɦ{ġÞ 

¶ ÞɠzØ ¾ɦ{ġÞ ©Ø ÜɠʨÞ 

¶ ÀɮÙÛɭÑɟ{č Ê ÞɟÏɟ ©Ø Òɟ{ÒÏɟØ ÃɟÏØʃ 

¶ εÞεÙ¾ɦÑ ĦÈɡÙ ÜɠÈ ©Ø ¾ɦ{ġÞ 

¶ ¤Ã¤ÓÊĜġ×ȕ Òɟ{ĚÞ (|zØÊĜġ×ȕ) ©Ø ¤ÞÊĜġ×ȕ Òɟ{ĚÞ 

 

z|z|¤ÞÞɠ¨ ĦÈɡÙ ĚÙɟɰÈ, ÔÑxÒȓØ 
¶ ÞɰØÃÑɟ¤ɯ (ÔɠÖ, ÃɮÑÙ, ¾ɨÌ) 
¶ Èɡ¤ÖÈɡ ÔɟÞx, Ûɟ×Ø ØɦÊ ¾ɦ{ġÞ }ĕÒɟÏ 

 

εÖŬ ÐɟÍȓ {ĦÒɟÍ Þɰ×ɰŝ, ÏȓÀɟxÒȓØ 
¶ εÖŬ ÐɟÍȓ ©Ø ĦÈɭÑÙɭÞ ĦÈɡÙ ĦÙɮÔ, ĜÙȕĞÞ, ȐÔÙɭʨÞ, ÔɟÞx, ĚÙɭʨÞ 

¶ ĦÈɭÑÙɭÞ ©Ø ßɭÊÓɥġÊ ÖʅÀÑɠÅ ĦÈɡÙ ĚÙɭÈʃ 

 

ÞɭÙÖ ĦÈɡÙ ĚÙɟɰÈ 

¶ ßɦÈ ØɨġÊ ¾ɟÔxÑ ©Ø ĦÈɭÑÙɭÞ ĦÈɡÙ ěÙɮÈ }ĕÒɟÏ 

¶ ¾ɨġÊ ØɨġÊ ĦÈɭÑÙɭÞ ĦÈɡÙ ÜɠÈ ©Ø ¾ɦ{Ù 

 

θÛĤÛɭĤÛØɮ×ɟ z×ØÑ ¤ɰÊ ĦÈɡÙ ĚÙɟɰÈ, ÕşɟÛÍɠ 

¶ ÞɭεÖÞ, ÔɟÞx 'Bars) 

 

ØɨεÙɰÀ εÖÙʇ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ØɨÙ ¾ɭ θÛεÕęÑ θÛę×ɟÞ 

εÖÙʇ ¾ɨ θÛεÕęÑ Ţ¾ɟØ ¾ɭ ¾ɦȒę÷ÀØɭÜÑ Öʃ ιÊéɟ{Ñ η¾×ɟ À×ɟ ßɮ, ȒÅÞÖʃ ÞÔÞɭ ÔȓȑÑ×ɟÏɡ Ïɨ-}ċÃ 
ÀɮØ-ȎØÛεÞʋÀ ßɮ, ȒÅÞ¾ɟ yÎx ßɮ η¾ Ïɨ ØɨÙ ßʅ Åɨ ¾ɭÛÙ ¤¾ ȏÏÜɟ Öʃ ÁȕÖÍɭ ßʅ] Ïɨ-}ċÃ ȎØÛεÞʋÀ εÖÙ 
Öʃ ØɨÙ ßɨÍɭ ßʅ Åɨ ÏɨÑʇ ȏÏÜɟ̈ ɰ Öʃ ÁȕÖ Þ¾Íɭ ßʅ, Ùɭη¾Ñ Ñȓ¾ÞɟÑ ×ß ßɮ η¾ ØɨÙ ¾ɨ Øɨ¾Ñɟ ßɨÀɟ, 
}ÙÈÑɟ ßɨÀɟ, ©Ø ηÓØ Ţĕ×ɭ¾ ÒɟÞ ¾ɭ ÔɠÃ ØɨεÙɰÀ ÀȑÍ ÒØ ÛɟÒÞ ÙɟÑɟ ßɨÀɟ] {Þɭ ßÙ ¾ØÑɭ ¾ɭ εÙ¤, 

ÍɠÑ-}ċÃ εÖÙ ¾ɟ zθÛĥ¾ɟØ η¾×ɟ À×ɟ Îɟ, Åɨ ¤¾ ȏÏÜɟ Öʃ ÁȕÖÑɭ ÛɟÙɭ ÍɠÑ ØɨÙ ¾ɟ }Ò×ɨÀ ¾ØÍɟ 
ßɮ; ÐɟÍȓ ¾ɨ Ïɨ ØɨÙʇ ¾ɭ ÖɟĘ×Ö Þɭ ÊɟÙɟ ÅɟÍɟ ßɮ ©Ø ηÓØ ÏȕÞØɭ Åɨîɭ ¾ɭ ÖɟĘ×Ö Þɭ ÛɟÒÞ ¾Ø ȏÏ×ɟ 
ÅɟÍɟ ßɮ] {Þ ŢÌɟÙɡ ¾ɟ Ñȓ¾ÞɟÑ ×ß ßɮ η¾ Û¾xÒɠÞ ¾ɨ εÙěÈ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ }Éɟ×ɟ ©Ø }ÍɟØɟ 
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ÅɟÑɟ Ãɟȏß¤] {Ñ ÞÕɠ εÖÙʇ ¾ɟ }Ò×ɨÀ zÖÍɩØ ÒØ ŢɟÎεÖ¾ ØɨεÙɰÀ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ ©Ø 
ØɨÙ ģ×ɟÞ 60 Þɭ 140 ÞɭÖɠ (24 Þɭ 55 {ɰÃ) Í¾ ßɨÍɟ ßɮ] 

 

θÛεÕęÑ ØɨεÙɰÀ θÛę×ɟÞ] ¾ȓɰÅɠ: A. 2-~ɯÃɟ B. 3-~ɯÃɟ C. 4-~ɯÃɟ D. 6-~ɯÃɟ E. 12-~ɯÃɟ ĆÙĦÈØ ©Ø F. 20-~ɯÃɟ 

Sendzimir Mill cluster    

ØɨÙ ģ×ɟÞ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ ÃɟØ-}ċÃ ×ɟ ĆÙĦÈØ εÖÙ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ. ¤¾ ÄɨÈɟ ØɨÙ 
ģ×ɟÞ Óɟ×ÏɭÖɰÏ ßɨÍɟ ßɮ Ć×ʇη¾ ¾Ö ØɨÙ ÞɟÖŐɠ ¾ɭ ÞɰÒ¾x Öʃ ßɨÍɟ ßɮ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö ÔÙ ©Ø 
ȐÔÅÙɡ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ÄɨÈɭ ØɨÙ ¾ɭ ÞɟÎ ÞÖĦ×ɟ ¾ÉɨØÍɟ Öʃ ¾Öɠ ßɮ, ȒÅÞɭ Ôɮ¾yÒ ØɨÙ ¾ɟ 
}Ò×ɨÀ ¾Ø¾ɭ ÏȕØ η¾×ɟ ÅɟÍɟ ßɮ] ×ɭ Ôɮ¾yÒ ØɨÙ Ôîɭ ßɨÍɭ ßʅ ©Ø ÄɨÈɭ ØɨÙ ¾ɭ θÒÄÙɭ ȏßĦÞɭ Þɭ ÞɰÒ¾x ¾ØÍɭ 
ßʅ] ÃɟØ ~ɰÃɟ| ÛɟÙɡ ¤¾ εÖÙ Öʃ ÃɟØ ØɨÙ ßɨÍɭ ßʅ, Ïɨ ÄɨÈɭ ©Ø Ïɨ Ôîɭ] ¤¾ ĆÙĦÈØ εÖÙ Öʃ 4 Þɭ yκÐ¾ 
ØɨÙ ßɨÍɭ ßʅ, zÖÍɩØ ÒØ ÍɠÑ ĦÍØʇ Öʃ] {Þ Ţ¾ɟØ ¾ɥ εÖÙʇ ¾ɟ }Ò×ɨÀ zÖÍɩØ ÒØ Ãɩîɠ ĚÙɭÈʇ ¾ɨ ÀÖx 
¾ØÑɭ, yκÐ¾ɟɰÜ ¾ɨġÊ ØɨεÙɰÀ yÑȓŢ×ɨÀʇ ©Ø ÷ɦ{Ù ¾ɨ ØɨÙ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ØɨÙ θÛàɭÒÌ  
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6.3 ÞɭÙ ¾ɭ ØɨġÊ }ĕÒɟÏʇ ¾ɭ yÑȓŢ×ɨÀ 

 

ßɦÈ ØɨġÊ ¾ɦ{ġÞ, ÜɠʨÞ 

Èʅ¾, ØɭÙÛɭ ¾ɟØ, Þɟ{η¾Ù ţɭÖ, ÅßɟÅ, {ɰÅɠȑÑ×ȎØɰÀ, Þɮę× }Ò¾ØÌ, ¤ÙÒɠÅɠ εÞÙʃÊØ, ¦ÈɨÖɨÔɟ{Ù ©Ø 
Ř¾ ¾ɭ Òȏß×ɭ, ţɭÖ ©Ø ÜØɡØ ¾ɭ yɰÀʇ ¾ɭ ȑÑÖɟxÌ ¾ɭ εÙ¤ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ¤ÃzØ ¾ɦ{Ù ¾ɟ 
}Ò×ɨÀ Òɟ{Ò Þɰ×ɰŝʇ ©Ø ¾ɨġÊ ØɨεÙɰÀ εÖÙʇ ¾ɭ εÙ¤ ÓɥÊĦÈɦ¾ ¾ɭ ȼÒ Öʃ Õɠ η¾×ɟ ÅɟÍɟ ßɮ Åßɟɰ Ûɭ 
zÀɭ ¾ɥ ŢηŎ×ɟ Þɭ ÀȓÅØÍɭ ßʅ] ÓÜx ÒØ ¤ɰÈɡ-ȒĦ¾ιÊɰÀ ¾ɭ ȼÒ Öʃ }Ò×ɨÀ ¾ɭ εÙ¤ ßɦÈ ØɨġÊ Ãɭ¾Êx 
¾ɦ{ġÞ ©Ø ĚÙɭʨÞ ¾ɟ }ĕÒɟÏÑ η¾×ɟ Åɟ Øßɟ ßɮ] 

 

ĚÙɭÈʃ 

ĦÈɡÙ ĚÙɭÈʇ ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ ÒȓÙʇ, ÔɟɰÐʇ ©Ø ÒÛÑ ÃȒĆ¾×ʇ, {ĦÒɟÍ ÞɰØÃÑɟ¨ɰ, ÅßɟÅʇ, Ôîɭ 
ģ×ɟÞ ¾ɭ Òɟ{Òʇ, ÕɰÊɟØÌ Èʅ¾ʇ, Ôɦ×ÙØʇ, ØɭÙÛɭ ÛɮÀÑʇ ©Ø ÏÔɟÛ Ûɟȏß¾ɟ¨ɰ ¾ɭ ȑÑÖɟxÌ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ 
ßɮ] ÞɭÙ ØɭÙ¾ɟØʇ ¾ɭ ȑÑÖɟxÌ ¾ɭ εÙ¤ ÖɩÞÖ ŢȑÍØɨÐɠ ĦÈɡÙ ĚÙɭÈ Õɠ ÔÑɟÍɠ ßɮ] ÞɭÙ ÕɟØÍ Öʃ Ãɩîɭ ©Ø 
ÕɟØɡ ĚÙɭÈ }ĕÒɟÏʇ ¾ɭ ŢÖȓ¿ }ĕÒɟÏ¾ʇ Öʃ Þɭ ¤¾ ßɮ] 

¾ɨġÊ ØɨġÊ }ĕÒɟÏ 

¾ɨġÊ ØɨεÙɰÀ εÖÙʇ ¾ɭ }ĕÒɟÏʇ Öʃ ¾ɨġÊ ØɨġÊ ÜɠÈ ©Ø ¾ɦ{Ù ÜɟεÖÙ ßʅ, ȒÅÑ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ ÞÈɡ¾ (precision) 

ʨ×ȕÔ, ¾ɰÈɭÑØ, Þɟ{η¾Ù, ÓÑɶÃØ, ģßɟ{ÈÀȓʪÞ }ʬ×ɨÀ ©Ø ¦ÈɨÖɨÔɟ{Ù }ʬ×ɨÀ ʬÛɟØɟ ¾ɟØ ÔɦÊɠ ÒɮÑÙ ÔÑɟÑɭ ¾ɭ εÙ¤ η¾×ɟ 

ÅɟÍɟ ßɮ] ¾ɨġÊ ØɨġÊ }ĕÒɟÏʇ ¾ɟ }Ò×ɨÀ zÀɭ ¾ɥ ŢηŎ×ɟ ¾ɭ εÙ¤ Õɠ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞÖʃ ØɰÀ ¾ɨȏÈɰÀ, ÀɮġÛÑɟ{ȒÅɰÀ ©Ø 
ȏÈȑÑɰÀ ÜɟεÖÙ ßʅ] ÀɮġÛɭÑɟ{čÊ ÜɠʨÞ ¾ɟ }Ò×ɨÀ ÄÍ, ÒɮÑεÙɰÀ, ©ʬ×ɨκÀ¾ ÜɠȏÈɰÀ Öʃ η¾×ɟ ÅɟÍɟ ßɮ; ¤×Ø ¾ɰÊɠÜÑ ÊȒĆÈɰÀ 

©Ø ÞɰØÃÑɟĕÖ¾ yÑȓŢ×ɨÀ] {ÙɭĆŘɨÙɟ{ȏÈ¾ ȏÈÑ ĚÙɭÈʇ ¾ɟ }Ò×ɨÀ ¿ɟʬ× ÍɭÙ, ¾ɨÙɟ, ÓÙʇ ¾ɭ ØÞ, yÃɟØ ©Ø εÖĥÉɟęÑ 

ÛĦÍȓ̈ɰ ÞȏßÍ θÛεÕęÑ }ĕÒɟÏʇ ¾ɥ Òɮ¾ɭȒÅɰÀ ¾ɭ εÙ¤ ¾ɰÈɭÑØʇ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

 

http://upload.wikimedia.org/wikipedia/commons/6/68/Hengersor08.jpg
http://upload.wikimedia.org/wikipedia/commons/6/68/Hengersor08.jpg
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ØɭÙÛɭ }ĕÒɟÏ 

ØɭÙ ÞɭÙ ¾ɭ ŢÖȓ¿ ØɨġÊ }ĕÒɟÏʇ Öʃ Þɭ ¤¾ ßɮ] {Þ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ ØɭÙÛɭ ÑɭÈÛ¾x ¾ɭ }ęÑ×Ñ ©Ø θÛĦÍɟØ ¾ɭ εÙ¤ η¾×ɟ 

ÅɟÍɟ ßɮ] 

ĦŘĆÃØġÞ 

z|-ÔɠÖ, ÃɮÑÙ ©Ø ¤ɰÀÙ ĦÈɡÙ ¾ɟ }Ò×ɨÀ ¿ÑÑ, ÞȓØɰÀʇ ¾ɭ ȑÑÖɟxÌ, ÓɮĆŘɡ ÞɰØÃÑɟ¨ɰ, ŘɟɰÞεÖÜÑ ÈɟÛØʇ, ÒȓÙʇ, ÅßɟÅʇ, 

ØɭÙÛɭ ©Ø yę× ÔȓȑÑ×ɟÏɡ ËɟɰÃɟ ÒȎØ×ɨÅÑɟ¨ɰ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

ÔɟØ ©Ø Äîʃ 

ÞȓȸËɡ¾ØÌ ĦÈɡÙ ©Ø ÍɟØ ¾ɥ Äîʃ Öȓć× ȼÒ Þɭ ȑÑÖɟxÌ }ʬ×ɨÀ ʬÛɟØɟ }Ò×ɨÀ ¾ɥ ÅɟÍɠ ßʅ] 

yÐx - ÒȕÌx }ĕÒɟÏ 
yÐx-Íɮ×ɟØ }ĕÒɟÏʇ (ĜÙȕÖ, ȐÔÙɭʨÞ ©Ø ĦÙɮÔ) ¾ɨ ÞɭÙ ¾ɭ ŢÞɰĦ¾ØÌ Þɰ×ɰŝ Öʃ Íɮ×ɟØ }ĕÒɟÏʇ Öʃ ÒȎØÛȑÍxÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø, 
¾ȓÄ ßÏ Í¾, Íɮ×ɟØ }ĕÒɟÏʇ Öʃ ȼÒɟɰÍØÌ ¾ɭ εÙ¤ Øɡ-ØɨÙÞx ¾ɨ ÔɭÃɟ ÅɟÍɟ ßɮ] 

εÖŬ ÐɟÍȓ ©Ø ĦÈɭÑÙɭÞ }ĕÒɟÏ 
ŎɨεÖ×Ö, ȑÑ¾Ù, ÛɮÑɭιÊ×Ö ©Ø ÖɨεÙĜÊɭÑÖ ÞȏßÍ εÖκŬÍ ÍĕÛʇ ÛɟÙɭ εÖŬ ÐɟÍȓ ©Ø θÛÜɭÝ {ĦÒɟÍ }ĕÒɟÏʇ ¾ɟ }Ò×ɨÀ 

Öȓć× ȼÒ Þɭ ¦ÈɨÖɨÔɟ{Ù, ØɭÙÛɭ, ¤×ØɨĦÒɭÞ, ȐÔÅÙɡ, ÒØÖɟÌȓ, ÒÑÊȓĜÔɠ ©Ø Øàɟ }ʬ×ɨÀʇ ÞȏßÍ ÒȎØĥ¾ȗÍ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ 
η¾×ɟ ÅɟÍɟ ßɮ] Øàɟ ¾ɭ εÙ¤ θÛÜɭÝ εÖŬ ÐɟÍȓ {ĦÒɟÍ ȐÔÙɭʨÞ ©Ø ÔɟØ ÔÑɟ¤ ÅɟÍɭ ßʅ Üɰ¿ ÔÑɟÑɭ Öʃ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

Åɮ¾Ù ©Ø ĦÒɮÊ ĚÙɭÈʃ ÀɰÕɠØ ȼÒ Þɭ ¾ɭÛÙ ¾ÛÃ ©Ø ÀɨÙɟ-ÔɟȼÏ ÛɟßÑ yÑȓŢ×ɨÀ ¾ɭ εÙ¤ ÙɟÀȕ ¾ɥ ÅɟÍɠ ßʅ] ÞɰàɟØÌ ŢȑÍØɨÐɠ 

¾ɨġÊ ØɨġÊ ĦÈɭÑÙɭÞ ĦÈɡÙ ¾ɦ{Ù ©Ø ÜɠÈ ¾ɟ }Ò×ɨÀ ÁØɭÙȕ ÔÍxÑ, ¦ÈɨÖɨÔɟ{Ù ȏŘĞÞ, εÙěÈ, ʁÐÑ, ØÞɟ×Ñ, }ÛxØ¾, 

¤ÙÒɠÅɠ Èʅ¾, ÒØÖɟÌȓ ~Åɟx, Ôɦ×ÙØ, ÕɟØɡ {ɰÅɠȑÑ×ȎØɰÀ, Êɭ×Øɡ ©Ø ¿ɟʬ× ŢÞɰĦ¾ØÌ }Ò¾ØÌ, εÞĆ¾ɟ ĜÙʅ¾, ÕÛÑ ÞȏßÍ 

θÛεÕęÑ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ©Ø zɰÍȎØ¾ ÞÅɟÛÈ, ©Ø ÓɟÖɟxĦ×ȓȏÈ¾Ù }Ò¾ØÌ] 

θÛÜɭÝ }ĕÒɟÏ 

θÛÜɭÝ }ĕÒɟÏʇ Öʃ θÛʬ×ȓÍ ÜɠÈ, ȏÈÑ ĚÙɭÈ ©Ø Òɟ{Ò ÜɟεÖÙ ßʅ] {ÙɭȒĆŘ¾Ù ÜɠÈ θÛʬ×ȓÍ ÖÜɠÑØɡ ¾ɭ εÙ¤ εÞεÙ¾ɦÑ ĦÈɡÙ 

¾ɭ ¾ɨġÊ ØɨġÊ }ĕÒɟÏ ßʅ] ÒɟÑɠ, ÍɭÙ, ÁɨÙ ©Ø ÀɮÞ ¾ɭ ÒȎØÛßÑ ¾ɭ εÙ¤ Òɟ{Òʇ ¾ɨ ßɦÈ ØɨġÊ ¾ɦ{Ù Þɭ yÑȓÏɮĘ×x 
(longitudinally) ×ɟ ÞθÒxÙ (spirally) ȼÒ Þɭ ÛɭġÊ η¾×ɟ ÅɟÍɟ ßɮ] 

6.4 ßɦÈ ØɨεÙɰÀ 

ØɨεÙɰÀ ŢηŎ×ɟ Åɨ ÒȓÑηŎxĦÈÙɡ¾ØÌ ÍɟÒÖɟÑ Þɭ ~ÒØ ¾ɥ ÅɟÍɠ ßɮ }Þɭ ßɦÈ ØɨεÙɰÀ ¾ßɟ ÅɟÍɟ ßɮ] ¾ɨġÊ 
ØɨεÙɰÀ ¾ɥ ÍȓÙÑɟ Öʃ ßɦÈ ØɨεÙɰÀ Öʃ yκÐ¾ ¾ÈɩÍɠ 'reduction) ŢɟĚÍ ¾ɥ ÅɟÍɠ ßɮ] 

6.5 ØɡßɡȏÈɰÀ Õίɠ 
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ØɡßɡȏÈɰÀ Õȏή×ʇ Öʃ {ÑÒȓÈ ÞɟÖκŐ×ʇ ¾ɨ ¤¾ ȑÑȏÏxĥÈ ÍɟÒÖɟÑ Í¾ ÀÖx η¾×ɟ ÅɟÍɟ ßɮ ©Ø {ÑÒȓÈ 
ĦÙɮÔ ¾ɭ z¾ɟØ ©Ø }Ñ¾ɥ ÐɟÍȓ ÞɰÔɰÐɠ zÛĤ×¾Íɟ̈ ɰ ¾ɭ zÐɟØ ÒØ ȏÏ¤ À¤ ÞÖ× ¾ɭ εÙ¤ Ø¿ɟ 
ÅɟÍɟ ßɮ, ȒÅÞ¾ɭ εÙ¤ {Þɭ ØɨÙ ¾ØÑɭ ¾ɥ ×ɨÅÑɟ ÔÑɟ| ÅɟÍɠ ßɮ] zÏÜx ȼÒ Þɭ, {Þ¾ɟ }ǥɭĤ× ĦÙɮÔ ¾ɥ 
ÞÍß ©Ø ¾ɨØ ÍɟÒÖɟÑ ¾ɨ ÔØɟÔØ ¾ØÑɟ ßɮ] yċÄɢ ÍØß Þɭ ÞɨĆÊ ßȓ¤ ĦÙɮÔ ¾ɨ Õήɠ Þɭ 1100-1300

o
C 

¾ɭ ŚɦÒz}È ÍɟÒÖɟÑ ÒØ ιÊĦÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] ÓÑɴÞ ιÊĦÃɟÅx ÍɟÒÖɟÑ, Êɟ}ÑĦŘɡÖ ¦ÒØɭÜÑ Öʃ 
ÀÖɶ ¾ɭ Ñȓ¾ÞɟÑ ¾ɥ ÕØÒɟ| ¾ØÑɭ ¾ɭ εÙ¤ Õɠ ßɮ, ©Ø {Þ Ţ¾ɟØ ×ß {Þ ÒØ Õɠ ȑÑÕxØ ¾ØÍɟ ßɮ] 

 

ØɡßɡȏÈɰÀ ÓÑɴÞ ¾ɭ Ţ¾ɟØ: 
 

ŢɟÎεÖ¾ εÖÙʇ Öʃ Þɨη¾ɰÀ θÒÈ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ Åɨ Öȓć× ȼÒ Þɭ ÔɮÃ Ţ¾ɟØ ¾ɥ Õȏή×ɟɯ ßɨÍɠ 
ßʅ ©Ø ÛÍxÖɟÑ Öʃ ÞɰÃɟÙÑ Öʃ Ñßɡɰ ßʅ] Þɭ¾ʃÊØɡ (ÒȎØĥ¾ØÌ) εÖÙʇ Öʃ, ÙÀɟÍɟØ ÀÖx ¾ØÑɭ ÛɟÙɡ Õȏή×ʇ 
¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÙÀɟÍɟØ ÀÖx ¾ØÑɭ ÛɟÙɡ Õȏή×ɟɯ Öȓć×Íɪ Ïɨ Ţ¾ɟØ ¾ɥ ßɨÍɠ ßʅ ÒȓÜØ Ţ¾ɟØ 
©Ø Ûɦη¾ɰÀ ÔɠÖ Ţ¾ɟØ] {Ñ Õȏή×ʇ Öʃ Öȓć× ȼÒ Þɭ εÖκŬÍ ÀɮÞ (¾ɨ¾ ̈ ÛÑ ÀɮÞ ©Ø ĜÙɟĦÈ ÓÑɴÞ 
ÀɮÞ ¾ɟ εÖŬÌ) ¾ɭ ÞɟÎ Óɟ×ȎØɰÀ ŢÌɟÙɡ ßɨÍɠ ßɮ Åɨ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝʇ Öʃ zÞɟÑɠ Þɭ }ÒÙĜÐ 
ßɨÍɠ ßɮ] 

 

6.6 ěÙɮÈ }ĕÒɟÏʇ ¾ɥ ØɨεÙɰÀ 

¤¾ θÛεÜĥÈ ßɦÈ ȒĦŘÒ εÖÙ ¾ɟ Ùɭz}È ÑɠÃɭ κÃŝ Öʃ ȏÏ¿ɟ×ɟ À×ɟ ßɮ: 

 

 

 

}ÒØɨĆÍ κÃŝ Öʃ ȏÏ¿ɟ| À| ŢηŎ×ɟ ĦÎɟÒÑɟ ©Ø η¾¤ À¤ ÞɰÃɟÙÑ ¾ɟ ÞɰàɭÒ Öʃ ÑɠÃɭ ÛÌxÑ η¾×ɟ 
À×ɟ ßɮ: 
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ŢηŎ×ɟ: 

 

ØɡßɡȏÈɰÀ 

Ûɦη¾ɰÀ ÔɠÖ ȎØßɡȏÈɰÀ ÓÑɴÞ Öʃ 6 ÅɨÑ ßɨÍɭ ßʅ (ŢɠßɡȏÈɰÀ ÅɨÑ ~ÒØ ©Ø ÑɠÃɭ, ßɡȏÈɰÀ ÅɨÑ ~ÒØ ©Ø 
ÑɠÃɭ ©Ø Þɨζ¿ɰÀ ÅɨÑ ~ÒØ ©Ø ÑɠÃɭ)] ŢɠßɡȏÈɰÀ, ßɡȏÈɰÀ ©Ø Þɨζ¿ɰÀ ÛɟÙɭ àɭŝʇ Öʃ εÖκŬÍ ÀɮÞ ¾ɭ 
ÞɟÎ Óɟ×ȎØɰÀ εÞĦÈÖ ßɨÍɟ ßɮ, ĦÙɮÔ ¾ɨ ÀÖx η¾×ɟ ÅɟÍɟ ßɮ, ĦÙɮÔ ¾ɭ ŎɦÞ ÞɭĆÜÑ Öʃ ¤¾ ÞÖɟÑ 
ÍɟÒÖɟÑ Ø¿Ñɭ ¾ɭ εÙ¤ Þɨζ¿ɰÀ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ĦÈɡÙ ¾ɭ ŐɭÊ ©Ø ȑÑ×ɨȒÅÍ z×ɟÖ ¾ɭ zÐɟØ ÒØ 
1100-1300

o
C ÒØ ιÊĦÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ]. 

ÊɠĦ¾ɭεÙɰÀ: 

Õȏή×ʇ ¾ɭ yɰÏØ ÀÖx ¾ØÑɭ ¾ɭ ÏɩØɟÑ ĦÙɮÔ ¾ɥ ÞÍß ÒØ Ħ¾ɭÙ (Ùɨßɭ ¾ɭ ¦ĆÞɟ{Ê) ¾ɥ ÒØÍʃ ÔÑ ÅɟÍɠ ßʅ] }ċÃ  

ÏÔɟÛ ÛɟÙɭ ÒɟÑɠ ¾ɭ ÅɭÈ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ Ħ¾ɭÙ ¾ɨ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÊɠĦ¾ɭεÙɰÀ ×ȕȑÑÈ Öʃ ~ÒØ ©Ø ÑɠÃɭ ÏɨÑʇ ÞÍßʇ ÒØ 
ÒɟÑɠ ¾ɟ ȑÄî¾ɟÛ ¾ØÑɭ ¾ɭ εÙ¤ ÑɨÅÙ ÙÀɭ ßɭÊØ ßɨÍɭ ßʅ] ÏɨÝ ÖȓĆÍ }ĕÒɟÏʇ ¾ɭ εÙ¤ ØɨεÙɰÀ ¾ɭ εÙ¤ ÊɠĦ¾ɭεÙɰÀ ¤¾ ÔßȓÍ ßɡ 
ÖßĕÛÒȕÌx ÒȕÛx ÜÍx ßɮ] 

 

ØηÓɰÀ: 

 

ηÓȑÑεÜɰÀ εÖÙ ÞÖȕß ¾ɭ εÙ¤ ÛɟɰȑÄÍ ÖɨÈɟ| ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ØηÓɰÀ εÖÙ ÞÖȕß Öʃ {ÑÒȓÈ ÞɟÖŐɠ 
Öʃ Ôîɠ ¾ÈɩÍɠ ¾ɥ ÅɟÍɠ ßɮ] ÖɨÈɟ| Öʃ Öȓć× ¾Öɠ ØηÓɰÀ εÖÙʇ Öʃ ŢɟĚÍ ¾ɥ ÅɟÍɠ ßɮ ©Ø ÍȓÙÑɟĕÖ¾ 
ȼÒ Þɭ ÄɨÈɟ ŚɟěÈ ηÓȑÑεÜɰÀ εÖÙʇ Öʃ ȏÏ×ɟ ÅɟÍɟ ßɮ] . }ÏɟßØÌ ¾ɭ εÙ¤, ×ȏÏ 220 εÖÖɠ ÖɨÈɡ ĦÙɮÔ Þɭ 
2 εÖÖɠ ÖɨÈɟ| ¾ɥ Òήɠ ¾ɟ }ĕÒɟÏÑ η¾×ɟ ÅɟÑɟ ßɮ, Íɨ zÖÍɩØ ÒØ, Òήɠ ¾ɥ Ãɩîɟ| ¾ɭ zÐɟØ ÒØ ØηÓɰÀ 
ĦÈʅÊ (ȑÑØɰÍØ ×ɟ ŢȑÍÛÍɶ) ÒØ ÖɨÈɟ| 220 εÖÖɠ Þɭ ÁÈɟ¾Ø 26-40 εÖÖɠ ¾Ø Ïɡ Åɟ¤Àɠ] yɰȑÍÖ ŚɟěÈ ßʅ 
ȑÑ×ɨȒÅÍ z×ɟÖ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ηÓȑÑεÜɰÀ εÖÙ Öʃ ȏÏ×ɟ À×ɟ] 
ηÓȑÑεÜɰÀ: 

 

yɰȑÍ
Ö 

}ĕÒɟ
Ïʇ ¾ɭ 
yɰȑÍ
Ö 

  

ØɡßɡȏÈɰÀ  

Õίɠ 

ßɟ{ŚɨεÙ¾ 

ÊɠĦ¾ɭÙØ 

¿ȓØÏØɟÒÑ 

ĦÈʅÊ 

ÊɠÙɭ Öɭé 

¾ɟÈÑɟ 

¾ÍØÑɠ 

ÒȎØĥ¾ØÌ 

ÊɠĦ¾ɭÙØ 

ÒȎØĥ¾ØÌ 

ĦÈʅÊ 

ØÑ z}È- 

Öɭé 

ÉɰÊɟ ÒɟÑɠ ¾ɟ 
ĦŢɭ 

 

¾ɨ×ÙØ 
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zÛĤ×¾ z×ɟÖ ÒȎØĥ¾ØÌ ŢηŎ×ɟ Öʃ ŢɟĚÍ η¾¤ ÅɟÍɭ ßʅ] ȒĦŘÒ ¾ɟ ηÓȑÑεÜɰÀ ÍɟÒÖɟÑ (Åɨ yɰȑÍÖ 
ηÓȑÑεÜɰÀ ĦÈʅÊ ÒØ ÍɟÒÖɟÑ ßɮ) ¤¾ ÖßĕÛÒȕÌx ÒɮØɟÖɠÈØ ßɮ, {Þɭ ÔÑɟ¤ Ø¿ɟ ÅɟÍɟ ßɮ ©Ø ĦÈɡÙ ¾ɭ 
θÛÜɭÝ ŐɭÊ ¾ɭ εÙ¤ ¤¾ ȑÑȏÏxĥÈ ÍɟÒÖɟÑ Þɭ ¾Ö Ñßɡɰ ßɨÑɭ ȏÏ×ɟ ÅɟÍɟ ßɮ] ×ß ÐɟÍȓ¾Öx ÀȓÌʇ ¾ɨ ŢɟĚÍ 
¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÜɠÍÙ¾ 

ßɦÈ ØɨġÊ ȒĦŘĚÞ ¾ɨ ¾ɦ{ÙØ Öʃ ¾ɦ{Ù ¾ØÑɭ Þɭ ÒßÙɭ, }ęßʃ ÛɟɰȑÄÍ ¾ɦ{εÙɰÀ ÍɟÒÖɟÑ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ØÑ-z}È-ÈɭÔÙ 

ÒØ ȑÑȏÏxĥÈ ÜɠÍÙÑ ÏØ ÒØ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] Òήɠ ¾ɭ ÛɟɰȑÄÍ ÐɟÍȓ¾Öx ÀȓÌ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ×ß ÔßȓÍ ÖßĕÛÒȕÌx ßɮ] 

zÛĤ×¾ ¾ȓɰÊεÙÍ ÍɟÒÖɟÑ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÞɰÃɟεÙÍ η¾¤ ÅɟÑɭ ÛɟÙɭ ÅÙ Ôʅ¾ʇ ¾ɥ Þɰć×ɟ Òήɠ ¾ɥ ÙνàÍ ÜɠÍÙÑ ÏØ 
ʬÛɟØɟ Í× ¾ɥ ÅɟÍɠ ßɮ] 

 

¾ȓɰÊεÙÍ ¾ØÑɟ: 
 

ȒĦŘÒ zØ¨Èɡ ÒØ ÃÙÍɠ ßɮ ©Ø ¾ɦ{ÙØ Öʃ ¾ȓɰÊεÙÍ ßɨ ÅɟÍɠ ßɮ] ¾ɦ{Ù ¾ɨ ¾ɦ{ÙØ Þɭ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ, ÔɟɰÐɟ ÅɟÍɟ ßɮ 
©Ø ÒßÃɟÑ ¾ɭ εÙ¤ κÃȒħÑÍ η¾×ɟ ÅɟÍɟ ßɮ] 

¾ȓɰÊÙ ηÓȑÑεÜɰÀ ¤Ûɰ ŢɭÝÌ 

¾ɦ{ġÞ ¾ɨ zÀɭ ¾ɥ ŢηŎ×ɟ ¾ɭ εÙ¤ ÕɭÅɟ ÅɟÍɟ ßɮ ×ɟ ÞɠÐɭ ßɦÈ ØɨġÊ }ĕÒɟÏʇ ¾ɭ ȼÒ Öʃ ÔɭÃɟ ÅɟÍɟ ßɮ] ŢÞɰĦ¾ØÌ ©Ø ŢɭÝÌ Þɭ 
ÒßÙɭ ¾ɦ{Ù ¾ɟ ÛÅÑ, ØɟÞɟ×ȑÑ¾ ©Ø ÕɩȑÍ¾ ÒØɡàÌ ÏɨÑʇ ¾ɭ εÙ¤ ȑÑØɡàÌ ©Ø ÑÖȕÑɟ¾ØÌ η¾×ɟ ÅɟÍɟ ßɮ] 

 

}Ò¾ØÌ: 

 

Øɡ-ßɡȏÈɰÀ Õȏή×ɟɰ: 

ßɦÈ ȒĦŘÒ εÖÙ ¾ɥ Øɡ-ßɡȏÈɰÀ Õȏή×ɟɰ Öȓć× ȼÒ Þɭ Ïɨ Ţ¾ɟØ ¾ɥ ßɨÍɠ ßʅ- ÒȓÜØ Ţ¾ɟØ ×ɟ Ûɦη¾ɰÀ ÔɠÖ 
Ţ¾ɟØ] Ûɦη¾ɰÀ ÔɠÖ ßɟ{ŚɦεÙ¾ ȼÒ Þɭ ÞɰÃɟεÙÍ ßɨÍɭ ßʅ ©Ø Õίɠ ¾ɭ yɰÏØ ĦÙɮÔ ¾ɥ ÀȑÍ, ÃÙÍɠ ©Ø 
ȒĦÎØ ÔɠÖ ¾ɭ ¤¾ ÞɭÈ ʬÛɟØɟ ¾ɥ ÅɟÍɠ ßɮ] ÒȓÜØ Ţ¾ɟØ ¾ɥ Õȏή×ʇ Öʃ ĦÙɮÔ ¾ɨ ¤¾ ¾ɭ ÔɟÏ ¤¾ Ð¾ɭÙ 
¾Ø ÀȑÍ ŢɟĚÍ ¾ɥ ÅɟÍɠ ßɮ] ÏßÑ ŢÌɟÙɡ Öȓć×Íɪ recuperative Ţ¾ɟØ ¾ɥ ßɨÍɠ ßɮ ȒÅÞÖʃ ~ÒØ ©Ø 
ÑɠÃɭ Þɭ ÍɟÒ ßɨÍɟ ßɮ] ÍɟÒÖɟÑ εÕęÑÍɟ ¾ɥ ÕØÒɟ| ¾ɭ εÙ¤ Õίɠ Öʃ ȑÍØÄɢ ȒĦ¾Ê ŢÌɟÙɡ ¾ɥ ÞȓθÛÐɟ¤ɰ 
ÖɩÅȕÏ ßʅ] 
 

ÊɠĦ¾ɭÙØ:  
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ÒɟÑɠ ¾ɭ ßɟ{ŚɨεÙ¾ ÊɠĦ¾ɭÙØ ©Ø ØɨεÙɰÀ ÔɟØ/ȒĦŘÒ ¾ɭ ÖɟĘ×Ö Þɭ ÃÙÑɭ ÛɟÙɡ ĦÙɮÔ ¾ɥ ÞÍß }ċÃ ÏÔɟÛ ÛɟÙɭ ÒɟÑɠ ¾ɭ ÅɭÈ 

Þɭ È¾ØɟÍɠ ßɮ] ¾| ĦÎɟÑʇ ÒØ, ĦÙɮÔ ¾ɭ η¾ÑɟØʇ Þɭ Ħ¾ɭÙ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ ~ĘÛɟxÐØ ØɨÙ ¾ɥ ¤¾ Åɨîɠ ¾ɭ ÞɟÎ ¤¾ εÖÙ ĦÈʅÊ, 

ȒÅÞɭ ~ĘÛɟxÐØ Ħ¾ɭÙ Ťɭ¾Ø ¾ßɟ ÅɟÍɟ ßɮ, Õɠ ŢÏɟÑ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

 

ØηÓɰÀ ĦÈʅÊ: 

ØηÓɰÀ εÖÙʃ zÖ ÍɩØ ÒØ 4-}ċÃ ¾ɦȒę÷ÀØɭÜÑ ¾ɭ ÞɟÎ ¤¾ ĦÈʅÊ, Ïɨ ĦÈʅÊ ©Ø ÖġÈɡ-ĦÈʅÊ ÛɟÙɡ ßɨÍɠ 
ßʅ] ×ɭ ĦÈʅÊ ȎØÛεÞʋÀ, ÑɦÑ-ȎØÛεÞʋÀ ×ɟ Þɰ×ɨÅÑ Ţ¾ɟØ ¾ɭ ßɨ Þ¾Íɭ ßʅ] ×ȕȑÑÛÞxÙ Ţ¾ɟØ ¾ɭ ØηÓɰÀ ĦÈʅÊ 
ÒɟĤÛx ȏÏÜɟ Öʃ ÞɟÖŐɠ ¾ɭ ŢÞɟØ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ ~ĘÛɟxÐØ η¾ÑɟØʇ Þɭ ÞȓÞȒčÅÍ ßʅ] ØηÓɰÀ 
ĦÈʅÊ ¾ɭ ØɨÙ ÔɭÙÑɟ¾ɟØ ßɨÍɭ ßʅ ©Ø {ęßʃ ¾ɭÛÙ ÒɟÑɠ Þɭ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

ηÓȑÑεÜɰÀ ĦÈʅÊ: 
ßɦÈ ȒĦŘÒ εÖÙ ¾ɭ ηÓȑÑεÜɰÀ ĦÈʅÊ Öʃ zÖ ÍɩØ ÒØ 4-}ċÃ ȑÑÖɟxÌ (Û¾x ØɨÙ ©Ø Ôɮ¾ yÒ ØɨÙ ¾ɟ Þɰ×ɨÅÑ) Öʃ 5-7 ĦÈʅÊ ßɨÍɭ 

ßʅ] ×ɭ ĦÈʅÊ ¤¾ ÞɟÎ ßʅ ©Ø Òήɠ ȑÑØɰÍØ {Ñ¾ɭ ÔɠÃ Þɭ ÀȓÅØÍɠ ßɮ] ØɨÙ ÔÙ, ØɨÙ ÀɮÒ ¾ɨ θÛεÕęÑ Íɰŝʇ ÅɮÞɭ ØɨÙ Æȓ¾Ñɭ, Òɭ×Ø 

ŎɦεÞɰÀ, ØɨÙ εÜȒěÈɰÀ ©Ø ØɨÙ ¾ɭ yÙÀ-yÙÀ crown ¾ɭ ÖɟĘ×Ö Þɭ ȑÑ×ɰȐŝÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] Ôɮ¾yÒ ©Ø Û¾x ØɨÙ ÒØ 
ÒɟÑɠ/ÒɟÑɠ ÍɭÙ εÖŬÌ ¾ɟ ȑÄî¾ɟÛ ¾Ø¾ɭ ØɨÙ ¾ɨ ÉɰÊɟ η¾×ɟ ÅɟÍɟ ßɮ] 

¾ɦ{ÙØ: 

¾ɦ{ÙØ ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ θÒɰÃ ØɨÙ, ØɮÒØ (wrapper) ØɨÙ ©Ø ÖʅŚɭÙ ¾ɥ ÖÏÏ Þɭ ȒĦŘĚÞ ¾ɨ ¾ȓɰÊεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ 
η¾×ɟ ÅɟÍɟ ßɮ] 

ĚÙɭÈ εÖÙ 

zØ¤ÞÒɠ ©Ø Ôɠ¤ÞÒɠ ÏɨÑʇ ¾ɥ zÐȓȑÑ¾ ĚÙɭÈ εÖÙ ÕɟØɡ ©Ø ÖĘ×Ö ĚÙɭÈ ¾ɭ ÞɟÎ-ÞɟÎ Òɟ{Ò ȑÑÖɟxÍɟ¨ɰ ¾ɭ εÙ¤ ÏɨÔɟØɟ 

ÀÖx η¾¤ À¤ ĦÙɮÔ Þɭ ĚÙɭÈ ÔÑɟÍɠ ßɮ] 

 

ØɨġÊ }ĕÒɟÏʇ ©Ø }Ñ¾ɭ ȑÑ×ɰŝÌ ¾ɨ ŢÕɟθÛÍ ¾ØÑɭ ÛɟÙɭ ŢÖȓ¿ ÒɮØɟÖɠÈØ ©Ø ¾ɟØ¾: 

 

ȑÑĞÑεÙζ¿Í ŢÖȓ¿ ¾ɟØ¾ ØɨġÊ }ĕÒɟÏʇ ¾ɥ ÀȓÌÛĕÍɟ ¾ɨ ŢÕɟθÛÍ ¾ØÍɭ ßʅ 

ÍɟÒÖɟÑ: 
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z×ɟÖɠ tolerance ©Ø ÀȓÌʇ ¾ɭ ÕɠÍØ }ĕÒɟÏ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ØɨεÙɰÀ ¾ɭ θÛεÕęÑ ÃØÌʇ Öʃ ÛɟɰȑÄÍ 
ÍɟÒÖɟÑ ÔÑɟ¤ Ø¿Ñɭ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

 

 

Ôɠ) ØɨÙ ¾ɰÊɠÞÑ: 

ØɨÙ ÒȎØÛÍxÑ yÑȓÞȕÃɠ ¾ɟ ÞćÍɠ Þɭ ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ ©Ø ØɨÙ ¾ȕεÙɰÀ ȒĦÎȑÍ×ʇ ¾ɥ ÙÀɟÍɟØ 
ȑÑÀØɟÑɠ ¾ɥ ÅɟÑɠ Ãɟȏß¤] z¾ɟØ ©Ø z×ɟÖɠ tolerance Õɠ }Ò×ȓxĆÍ ȒĦÎȑÍ×ʇ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 
 

6.7 ÙɰÔɭ }ĕÒɟÏʇ ¾ɨ ØɨÙ ¾ØÑɟ 

 

ÙɰÔɭ }ĕÒɟÏʇ ¾ɨ ¾ɭÛÙ ßɦÈ ØɨÙ η¾×ɟ ÅɟÑɟ Ãɟȏß¤, Íɟη¾ ÒɟÞ Öʃ Ôîɠ reduction ¾ɥ ÞȓθÛÐɟ εÖÙ Þ¾ɭ] εÖÙʇ ¾ɨ ÖȕÙÍɪ 
ŢɟÎεÖ¾ εÖÙʇ ©Ø ʬθÛÍɠ×¾ εÖÙʇ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ŢɟÎεÖ¾ ÙɰÔɭ }ĕÒɟÏ εÖÙʃ ÞɭÖɠ Öȓć× ȼÒ Þɭ ĜÙȕÖ ©Ø 
ȐÔÙɭʨÞ ¾ɟ ȑÑÖɟxÌ ¾ØÍɠ ßʅ] ÙɰÔɠ }ĕÒɟÏ εÖÙʃ Åɨ ÔɠÖ, ¤ɰÀÙ, ÃɮÑÙ, ÔɟØ, ÍɟØ ©Ø Äî, Èɡ¤ÖÈɡ ÔɟØ ©Ø ØɭÙ ÅɮÞɭ Íɮ×ɟØ 

}ĕÒɟÏʇ ¾ɟ }ĕÒɟÏÑ ¾ØÍɠ ßʅ, ηÓȑÑεÜɰÀ εÖÙ ¾ßÙɟÍɠ ßʅ] 

ØɭÙ εÖÙʃ 

ØɭÙ ¾ɟ }ĕÒɟÏÑ ×ɟ Íɨ Ïɨ-}ċÃ ØɨεÙɰÀ θÛκÐ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ Ïɨ-}ċÃ ȎØÛεÞʋÀ εÖÙʇ ÒØ ×ɟ ÍɠÑ-}ċÃ εÖÙʇ ÒØ η¾×ɟ ÅɟÍɟ 

ßɮ ×ɟ, zÅ ÍɭÅɠ Þɭ, ×ȕȑÑÛÞxÙ ØɨεÙɰÀ θÛκÐ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ η¾×ɟ ÅɟÍɟ ßɮ] ×ȕȑÑÛÞxÙ ØɨεÙɰÀ θÛκÐ ȑÑĞÑεÙζ¿Í Óɟ×Ïʇ ¾ɭ 
¾ɟØÌ ÒɟØɰÒȎØ¾ ÍØɡ¾ʇ Þɭ ÔɭßÍØ ÞɟȐÔÍ ßȓ| ßɮ: ¾ØɡÔ ØɭÙ tolerance, ÔɭßÍØ ÞÍß ¾ɥ ÀȓÌÛĕÍɟ ©Ø ¾Ö ØɨÙ ȑÁÞɟÛ] 

   

ØɭÙ εÖÙ 

 

 ĦŘĆÃØÙ ØɨεÙɰÀ εÖÙ 
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ØɨεÙɰÀ εÖÙʇ Öʃ ȐÔÙɭʨÞ, ĜÙȕĞÞ, ĦÙɮÔ ©Ø ÔɠÖ ĜÙʅ¾ ¾ɨ ØɨÙ ¾ØÑɭ ¾ɥ ÞȓθÛÐɟ¤ɰ ßʅ] {ÑÒȓÈ ÞɟÖκŐ×ʇ ¾ɨ ØɡßɡȏÈɰÀ Õȏή×ʇ 

(Ûɦη¾ɰÀ ÔɠÖ ×ɟ ÒȓÜØ Ţ¾ɟØ) Öʃ ÛɟɰȑÄÍ ÍɟÒÖɟÑ (1100 Þɭ 1300oC) Í¾ ÀÖx η¾×ɟ ÅɟÍɟ ßɮ] ÛɟɰȑÄÍ z¾ɟØ ©Ø z×ɟÖ ŢɟĚÍ 

¾ØÑɭ ¾ɭ εÙ¤ ØɨεÙɰÀ ¾ɨ ØɨεÙɰÀ ĦÈʅÊ (ȎØÛεÞʋÀ ×ɟ ȑÑØɰÍØ) ¾ɭ ÖɟĘ×Ö Þɭ η¾×ɟ ÅɟÍɟ ßɮ] Íɮ×ɟØ }ĕÒɟÏ ÒØ ŤɟɰÊ ¾ɟ yɰ¾Ñ yɰȑÍÖ 

ĦÈʅÊ ÒØ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

 

 

Ûɟ×Ø ØɦÊ εÖÙ 

 

Ûɟ×Ø ØɦÊ εÖÙ (ÊĜġ×ȕzØ¤Ö) ¾ɟ }ǥɭĤ× ĦÈɡÙ ȐÔÙɭʨÞ ¾ɨ Ûɟ×Ø ØɦÊ Öʃ ØɨÙ ¾ØÑɟ ßɮ] ÊĜÙȕzØ¤Ö Öʃ Ûɟ×Ø ØɦʪÞ ¾ɥ 
}ĕÒɟÏÑ Öɟŝɟ ØɨÙ η¾¤ ÅɟÑɭ ÛɟÙɭ }ĕÒɟÏ ¾ɭ z¾ɟØ ©Ø εÖÙ ¾ɥ }ÒÙĜÐÍɟ ¾ɭ yÐɠÑ ßɮ] ÖɨÈɭ z¾ɟØ ¾ɭ ØɨεÙɰÀ ¾ɭ ÖɟÖÙɭ Öʃ 
}ċÃ }ĕÒɟÏ¾Íɟ ŢɟĚÍ ßɨÍɠ ßɮ] 

 

 

 

ŢηŎ×ɟ 
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ÙɰÔɭ }ĕÒɟÏʇ ¾ɨ ØɨÙ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ¨ɰ ¾ɨ ÖȕÙ ȼÒ Þɭ ȑÑĞÑεÙζ¿Í ŢÖȓ¿ʇ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

ØɡßɡȏÈɰÀ: 

ÛɟɰȑÄÍ z¾ɟØ ÏɭÑɭ ¾ɭ εÙ¤ ØɨεÙɰÀ ¾ɭ εÙ¤ ÞɟÖŐɠ ¾ɨ ĚÙɟȒĦÈ¾ ȼÒ Þɭ θÛ¾ȗÍ ©Ø ÙÃɠÙɟ ÔÑɟÑɭ ¾ɭ εÙ¤ {ÑÒȓÈ ¾ɨ ÏɨÔɟØɟ 

ÀÖx η¾×ɟ ÅɟÍɟ ßɮ] 

ØηÓɰÀ: 

{ÑÒȓÈ ¾ɨ ØÓ z¾ɟØ ÏɭÑɭ ¾ɭ εÙ¤ ØηÓɰÀ ¾ɥ ÅɟÍɠ ßɮ] ŎɦÞ ÞɭĆÜÑ Öʃ yκÐ¾ÍÖ ¾Öɠ ØηÓɰÀ εÖÙʇ Öʃ Ïɡ ÅɟÍɠ ßɮ]  

ÖĘ×ÛÍɶ ØɨεÙɰÀ: 

{ɰÈØÖɠιÊ¤È ØɨεÙɰÀ Öʃ ØηÓɰÀ εÖÙ z}ÈÒȓÈ ¾ɨ {Þ¾ɭ {ÑÒȓÈ ¾ɭ ȼÒ Öʃ εÙ×ɟ ÅɟÍɟ ßɮ] {ɰÈØÖɠιÊ¤È ØɨεÙɰÀ ¾ɟ z}ÈÒȓÈ 
ηÓȑÑεÜɰÀ εÖÙʇ ¾ɨ ÕɭÅɟ ÅɟÍɟ ßɮ] 

Ţɠ-ηÓȑÑεÜɰÀ ©Ø ηÓȑÑεÜɰÀ ØɨεÙɰÀ: 

Ţɠ-ηÓȑÑεÜɰÀ ©Ø ηÓȑÑεÜɰÀ εÖÙʇ Öʃ η÷ȑÑĤÊ ŢɨÓɟ{Ù ¾ɟ z¾ɟØ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] Ţɠ-ηÓȑÑεÜɰÀ εÖġÞ ×ß yÒÑɭ {ÑÒȓÈ ¾ɭ 
ȼÒ Öʃ {ɰÈØÖɠιÊ¤È ĦÈʅÊ Þɭ ÐɟÍȓ ÙɭÍɟ ßɮ] {Ñ ĦÈʅÊʇ Öʃ Ïɡ À| reduction ØηÓɰÀ ©Ø {ɰÈØÖɠιÊ¤È εÖÙ ¾ɥ ÍȓÙÑɟ Öʃ ¾Ö ßɮ] 

ηÓȑÑεÜɰÀ εÖÙʇ Öʃ η÷ȑÑĤÊ z¾ɟØ ŢɟĚÍ η¾×ɟ ÅɟÍɟ ßɮ] ηÓȑÑεÜɰÀ ØɨεÙɰÀ εÖÙ ÖßĕÛÒȕÌx ßɮ Ć×ʇη¾ yɰȑÍÖ z}ÈÒȓÈ 
z¾ɟØ {Ñ ĦÈʅÊʇ Öʃ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] Èɡ¤ÖÈɡ ÔɟØ ¾ɭ ÖɟÖÙɭ Öʃ ÔɟØ ¾ɟ ÎÖɼ-Öɮ¾ɭȑÑ¾Ù }ÒÃɟØ ηÓȑÑεÜɰÀ εÖÙ àɭŝ ¾ɭ ÔɟÏ 
η¾×ɟ ÅɟÍɟ ßɮ] 

¾ɟÈÑɟ ©Ø Öȓşɟɰ¾Ñ: 

η÷ȑÑĤÊ ÔɟØ ¾ɨ Őɟß¾ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ÛɟɰȑÄÍ ÙɰÔɟ| Öʃ ¾ɟÈɟ ÅɟÍɟ ßɮ] 

Þɭ¾ʃÊØɡ εÖÙʇ Öʃ ÀÖx ȒĦÎȑÍ Öʃ ØɨÙ η¾¤ À¤ }ĕÒɟÏʇ ÒØ ¾ɟĦÈ ÑɰÔØ ©Ø yę× θÛÛØÌʇ ¾ɥ ÖɨßØ ÙÀɟ| ÅɟÍɠ ßɮ] ×ɭ }ĕÒɟÏ 

¾ɥ ÒßÃɟÑ ©Ø ÒÍɟ ÙÀɟÑɭ ¾ɥ àÖÍɟ ©Ø θÛÑɟÜ¾ɟØɡ ÒØɡàÌʇ ¾ɭ ÒØɡàÌ ÒȎØÌɟÖʇ ¾ɭ ÞɟÎ ÞßÞɰÔɰÐ ¾ɭ εÙ¤ zÛĤ×¾ ßʅ] 

ηÓȑÑεÜɰÀ: 

 

ÔɟØ ¾ɨ ÒȎØÛɭÜɠ× ÍɟÒÖɟÑ Í¾ ÉɰÊɟ ¾ØÑɭ ¾ɭ ÔɟÏ ηÓȑÑεÜɰÀ ¾ɥ ÅɟÍɠ ßɮ] θÛεÕęÑ εÖÙʇ Öʃ ηÓȑÑεÜɰÀ ÀȑÍθÛκÐ×ʇ Öʃ 
ȑÑĞÑεÙζ¿Í ÞÕɠ ×ɟ ¾ȓÄ ÃØÌ ÜɟεÖÙ ßɨ Þ¾Íɭ ßʅ: 

¶ ØɨÙØ ĦŘɭÈȑÑɰÀ ÖÜɠÑʇ Þɭ ×ɟ εÞØʇ ¾ɨ ¿ɠɰÃ¾Ø ÞɠÐɟ ¾ØÑɟ 

¶ εÖεÙɰÀ ×ɟ ¾ɨġÊ ¾ȏÈɰÀ ʬÛɟØɟ end ηÓȑÑεÜɰÀ 

¶ ÏɨÝʇ ¾ɟ ¦ÑÙɟ{Ñ ÀɮØ-θÛÑɟÜ¾ɟØɡ ÒØɡàÌ 

¶ }ĥÖɟ }ÒÃɟØ 
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ȑÑØɡàÌ: 

}ĕÒɟÏʇ ¾ɟ ȑÑØɡàÌ ¾ØÑɭ ©Ø ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɭ ¾ɭ εÙ¤ η¾ Őɟß¾ ¾ɨ ¾ɨ| ÏɨÝÒȕÌx }ĕÒɟÏ Ñßɡɰ ÕɭÅɟ Åɟ¤, ȑÑÖɟxÍɟ 

©Ø/×ɟ Őɟß¾ ʬÛɟØɟ ȑÑ×ȓĆÍ ¤ÅʃÞɠ ©Ø/×ɟ ÍɠÞØɭ Òà ʬÛɟØɟ ȑÑØɡàÌ η¾×ɟ ÅɟÍɟ ßɮ] θÛεÜĥÈÍɟ¨ɰ, Őɟß¾ ¾ɥ zÛĤ×¾Íɟ 

¾ɭ zÐɟØ ÒØ z×ɟÖ, ÞɠÐɟÒÑ, Ãɩ¾ɨØÒÑ, ÞÍß ¾ɥ ÀȓÌÛĕÍɟ, ŤɟɰιÊɰÀ, ØɰÀ ¾ɨιÊɰÀ ©Ø ĦÈɮȒĞÒɰÀ ÅɮÞɭ ÞÕɠ ×ɟ ¾ȓÄ ÖɟÒÏɰÊʇ 

¾ɭ εÙ¤ ȑÑØɡàÌ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

ŢɭÝÌ: 

}ĕÒɟÏʇ ¾ɨ Öȓć× ȼÒ Þɭ ØɭÙ ʬÛɟØɟ ©Ø ¾ȓÄ ÖɟÖÙʇ Öʃ Þî¾ ÖɟÀx Þɭ zÛĤ×¾ ÀɰÍģ×ʇ Í¾ ÕɭÅɟ ÅɟÍɟ ßɮ] ÀȑÍθÛκÐ×ʇ Öʃ ØɭÙ 

ŢɭÝÌ ¾ɭ ÖɟÖÙɭ Öʃ ÏĦÍɟÛɭéɠ¾ØÌ (ιÊĦÒɮÃ ÞÙɟß (Êɠ¤), ÒØɡàÌ ŢÖɟÌÒŝ (ÈɡÞɠ) ©Ø ŘɭÑ ÒØɡà¾ (Èɡ¤ĆÞzØ) ʬÛɟØɟ 

ÖɰÅȕØɡ ÜɟεÖÙ ßɮ] ¾ȓÄ ÖɟÖÙʇ Öʃ Òɮ¾ɭȏÈɰÀ ŢɭÝÌ Þɭ ÒßÙɭ ¾ɥ ÅɟÍɠ ßɮ] 

}Ò¾ØÌ 

ØɡßɡȏÈɰÀ Õȏή×ɟɯ: 

{ÑÒȓÈ ¾ɟ ÍɟÒ ØɡßɡȏÈɰÀ Õȏή×ʇ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

ŢɟÎεÖ¾ ÙɰÔɠ }ĕÒɟÏ εÖÙʃ εÞȒġÙ×ʇ ¾ɨ ÏɨÔɟØɟ ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ ÔɮÃ Ţ¾ɟØ ¾ɥ Õȏή×ʇ (Þɨη¾ɰÀ θÒÈ( ¾ɟ }Ò×ɨÀ ¾ØÍɠ ßʅ] 

ηÓȑÑεÜɰÀ εÖÙʃ {ÑÒȓÈ ¾ɨ ÏɨÔɟØɟ ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ ȑÑØɰÍØ Õȏή×ʇ (×ɟ Íɨ ÒȓÜØ Ţ¾ɟØ ×ɟ Ûɦη¾ɰÀ ÔɠÖ Ţ¾ɟØ) ¾ɟ }Ò×ɨÀ 

¾ØÍɠ ßʅ] 

ĦÈʃʪÞ: 

ȒÅÑ }Ò¾ØÌʇ Öʃ ØɨεÙɰÀ ¾ɥ ÅɟÍɠ ßɮ }ęßʃ ĦÈʅÊ ¾ßɟ ÅɟÍɟ ßɮ] }ÑÖʃ ȑÑĞÑεÙζ¿Í ÞÕɠ ×ɟ ¾ȓÄ ÁÈ¾ ÜɟεÖÙ ßɨ Þ¾Íɭ ßʅ - 
ØɨÙ, ßɟ}εÞɰÀ, ȐÔ×ȎØɰĈÞ, ÃɦĆÞ, Śɟ{Û ¾ɭ ÞɟÎ ¾ÒεÙɰÀ, ÖɮȑÑÒȓÙɭÈÞx, ȏÈġÈÞx, ĦŎȕ Êɟ}Ñ Öɮ¾ɭȑÑčÖ] ĦÈʅÊ Öʃ àɮȑÍÅ ØɨÙ ×ɟ 
~ĘÛɟxÐØ ØɨÙ ×ɟ ÏɨÑʇ Ţ¾ɟØ ¾ɭ ØɨÙ ¾ɟ Þɰ×ɨÅÑ ßɨ Þ¾Íɟ ßɮ] 

ĦÈʅÊ ¾ɭ Þßɟ×¾ }Ò¾ØÌ: 

ĦÈʅÊ ¾ɭ Þßɟ×¾ }Ò¾ØÌ Öʃ Öȓć× ȼÒ Þɭ ØɨÙ ¾ȕεÙɰÀ ģ×ÛĦÎɟ, ÀɟÊx, Àɟ{Ê, Èɮ¾Ù ©Ø ŐɠÞ εÞĦÈÖ 
zȏÏ ÜɟεÖÙ ßʅ] 

ĦÛÃɟÙÑ: 

yκÐ¾ɟɰÜ ØɨεÙɰÀ εÖÙʇ Öʃ ÞÛɼĕÍÖ z}ÈÒȓÈ ŢɟĚÍ ¾ØÑɭ ©Ø Êɟ}Ñ Èɟ{Ö Öʃ ¾Öɠ ¾ɭ εÙ¤ ÙɭÛÙ- II ĦÛÃɟÙÑ ©Ø Òɠ¤ÙÞɠ 

ʬÛɟØɟ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] 

Śɟ{Û: 
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yκÐ¾ɟɰÜ εÖÙʇ Öʃ ØɨġÞ ¾ɨ ÃÙɟÑɭ ¾ɭ εÙ¤ }ċÃ ØɭȏÈɰÀ ¾ɭ ŢȑÍÛÍɶ θÛʬ×ȓÍ Śɟ{Û ¾ɥ zÛĤ×¾Íɟ 
ßɨÍɠ ßɮ] ¾ȓÄ ÖɟÖÙʇ Öʃ Śɟ{Û yÒÑɟ z}ÈÒȓÈ ÞɠÐɭ ȒĦÒɰÊÙ ¾ɭ ÖɟĘ×Ö Þɭ ØɨÙ ¾ØÑɭ ¾ɭ εÙ¤ ÏɭÍɭ ßʅ] 
εÜ×Ø/¾ȏÈɰÀ Þɦ: 

¾ʅÃɠ 'Þɦ(¾ɟ }Ò×ɨÀ ŢɟÎεÖ¾ εÖÙʇ Öʃ yÑȓÕɟÀʇ (ĜÙȕÖ/ȐÔÙɭʨÞ) ¾ɨ ¾ɟÈÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 
¾ȏÈɰÀ zØɡ ¾ɟ }Ò×ɨÀ ηÓȑÑεÜɰÀ εÖÙ ¾ɭ }ĕÒɟÏʇ ¾ɨ ÛɟɰȑÄÍ ÙɰÔɟ| Öʃ ¾ɟÈÑɭ, ŎɦĚÞ ©Ø ÑÖȕÑʇ ¾ɨ 
¾ɟÈÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

ÞɠÐɟ ¾ØÑɭ ÛɟÙɡ ÖÜɠÑʃ:  

ηÓȑÑεÜɰÀ εÖÙʇ Öʃ Ïɨ Ţ¾ɟØ ¾ɥ ĦŘɭÈȑÑɰÀ ÖÜɠÑʃ }Ò×ɨÀ Öʃ ßʅ] ØɨÙØ Ţ¾ɟØ ȒÅÞÖʃ ÁȕÖÑɭ ÛɟÙɭ ØɨÙÞx ¾ɭ ÔɠÃ }ĕÒɟÏʇ ¾ɨ 
θÛÒØɡÍ ȏÏÜɟ¨ɰ Öʃ ÔɟØɡ-ÔɟØɡ Þɭ Öɨî¾Ø ÞɠÐɟ η¾×ɟ ÅɟÍɟ ßɮ] ßġ¾ɭ ŢɨÓɟ{Ù ¾ɭ ÖɟÖÙɭ Öʃ ÏɨÑʇ εÞØʇ Þɭ ¿ɠɰÃ¾Ø ÞɠÐɟ η¾×ɟ 

ÅɟÍɟ ßɮ] 

yɰȑÍÖ ηÓȑÑεÜɰÀ }Ò¾ØÌ: 

Ãɩ¾ɨØ ¾È ¾ɭ ÞɟÎ εÞØɭ ©Ø ¾ȓÄ η÷ȑÑĤÊ }ĕÒɟÏʇ Öʃ zÛĤ×¾ yċÄɢ ÞÍß ηÓȑÑÜ, ¾ɟÔɟx{Ê zØɡ ¾ɭ ÞɟÎ εÖεÙɰÀ ×ɟ ¾ɨġÊ 

¾ȏÈɰÀ ʬÛɟØɟ ŢɟĚÍ ¾ɥ ÅɟÍɠ ßɮ] 

¦ÑÙɟ{Ñ ÒØɡàÌ }Ò¾ØÌ: 

¾ȓÄ Íɮ×ɟØ }ĕÒɟÏʇ Öʃ ¦ÑÙɟ{Ñ ÀɮØ-θÛÑɟÜ¾ɟØɡ ÒØɡàÌ yġŘɟÞɨȑÑ¾ ÒØɡàÌ ÖÜɠÑ (zɰÍȎØ¾ ÏɨÝʇ ¾ɭ εÙ¤), }ÒÞÍß 

ÏɨÝʇ ¾ɭ εÙ¤ ¤ĆÞ-Øɭ ©Ø ¤îɠ 'eddy) ¾ØʃÈ ÒØɡàÌ ÖÜɠÑ (ÞÍß ÏɨÝʇ ¾ɭ εÙ¤) ʬÛɟØɟ η¾×ɟ ÅɟÍɟ ßɮ] 

Þßɟ×¾ }Ò¾ØÌ: 

εÖÙ ¾ɭ ¤¾ɥ¾ȗÍ ¾ɟÖ¾ɟÅ ¾ɭ εÙ¤ Þßɟ×¾ }Ò¾ØÌ ÅɮÞɭ ŎɭÑ, ØɨÙ ÈɭÔÙ, ÞɟÖŐɠ ŢÔɰÐÑ }Ò¾ØÌ zȏÏ ÔßȓÍ ÖßĕÛÒȕÌx ßʅ] 

ßɦÈ ØɨġÊ ÙɰÔɭ }ĕÒɟÏʇ ¾ɭ ÏɨÝ 

Ûɭ ÏɨÝ ȒÅÑ¾ɭ ¾ɟØÌ ßɦÈ ØɨġÊ ÙɰÔɭ }ĕÒɟÏ yĦÛɠ¾ɟØ ¾Ø ȏÏ¤ ÅɟÍɭ ßʅ, }ęßʃ ÖɨÈɭ ÍɩØ ÒØ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ 
ßɮ: 

a) ØɨεÙɰÀ ÏɨÝ:ØɨεÙɰÀ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ }ĕÒęÑ ÏɨÝʇ ¾ɨ ØɨεÙɰÀ ÏɨÝ ¾ɭ ȼÒ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ ÅɟÍɟ ßɮ] 

b) {ĦÒɟÍ ÏɨÝ:ĦÈɡÙ ÔÑɟÑɭ ¾ɥ ŢÎɟ¨ɰ Þɭ }ĕÒęÑ ßɨÑɭ ÛɟÙɡ ©Ø yɰȑÍÖ }ĕÒɟÏ Í¾ ØɨεÙɰÀ ¾ɥ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ßɨÑɭ 

ÛɟÙɡ ¿ØɟÔɠ ¾ɨ ĦÈɡÙ ÏɨÝ ¾ɭ ȼÒ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

ØɨεÙɰÀ ÏɨÝ: 

ßɦÈ ØɨεÙɰÀ ¾ɭ ¾ȓÄ ÏɨÝ ßʅ: 
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ηÓęÞ ©Ø ¨ÛØηÓġÞ, yɰÊØηÓġÞ, ȒĦÙÛÞx, ÙɮĚÞ, Óɟ×Ø ŎɮĆÞ ©Ø ØɨÙ ÖɟĆÞx, ØɨġÊ-{Ñ Ħ¾ɭÙ, Ô¾Ù ©Ø η¾ɰ¾, 

¾ɮĞÔØ, ʨθÛĦÈ, Üɠ×Ø ιÊĦÈɦÜxÑ, z}È ¦Ó ĦĆÛɦ×Ø, ÅÙɭ ßȓ¤ η¾ÑɟØɭ, ȎØÅ-Ô¾Ù, ÛɭÅ] 

 

θÛÜɭÝ ĦÈɡġÞ ¾ɥ ØɨεÙɰÀ\  ŢηŎ×ɟ ŢÛɟß  

 

  

 

  

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

εÞȒġÙ×ɟɰ/ĦÙɮÔ/ĜÙȕÖ 

ÙɰÔɭ }ĕÒɟÏʇ ¾ɭ εÙ¤ {ÑÒȓÈ 

(εÞȒġÙ×ɟɰ/ ĜÙȕÖ) 

ĿÙɮÈ }ĕÒɟÏʇ ¾ɭ εÙ¤ {ÑÒȓÈ 

(ĦÙɮÔ) 

Þɨη¾ɰÀ θÒÈ ØɡßɡȏÈɰÀ ÓÑɴÞ 

  

¾ɦκÀɰÀ εÖÙ (#900) ŢɟÎεÖ¾ Êɠ-Ħ¾ɭÙØ 

ÀØÖ Ħ¾ɟηÓʋÀ ØηÓɰÀ εÖÙ (ÔɟØ -25 εÖÖɠ) 

ĜÙȕÖ εÜ×Ø ØɨÈØɡ εÜ×Ø 

700 εÖÙ ĦÈɭ¾ɭÙ εÖÙ 
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εÖŬ ÐɟÍȓ ©Ø ĦÈɭÑÙɭÞ ÞȏßÍ θÛÜɭÝ ĦÈɡġÞ Öʃ, ȑÑØɰÍØ ¾ɟĦÈ ©Ø {ÑÀɦÈ ÈɡεÖɰÀ, }ĕÒɟÏ ÏɨÑʇ ßɨÍɭ 
ßʅ] }ċÃ ¾ɟÔxÑ ©Ø }ċÃ εÖŬ ÐɟÍȓ ÛɟÙɭ ŐɭÊ ÀÖx ĦÎɟÑɟɰÍȎØÍ ßɨÍɭ ßʅ] ÞÕɠ εÞȒġÙ×ɟɰ ©Ø ȑÑØɰÍØ 
ÊɟÙɡ À| ĦÙɮÔ ×ɟ ĜÙȕÖ ¾ɨ Þɨη¾ɰÀ θÒÈ Õȏή×ʇ Öʃ ÃɟÅx η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÞɨĆÊ ÞɟÖŐɠ ¾ɨ ŎɭÑ ʬÛɟØɟ Þɨη¾ɰÀ θÒÈ Þɭ ¾ɦκÀɰÀ εÖÙ Öʃ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] ÀÖx ~ÒØɡ 
©Ø ȑÑÃÙɭ εÞØɭ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ Ħ¾ɟěÊx ĜÙȕÖ ¾ɨ ĜÙȕÖ Üɠ×Ø Öʃ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] sheared ĜÙȕÖ 
ÀɨÙ ×ɟ Ãɩ¾ɨØ ¿ɰÊʇ Öʃ ØɨÙ ¾ØÑɭ ¾ɭ εÙ¤ Íɮ×ɟØ ßɮ] 

 

ØɨġÊ ĜÙȕÖ ×ɟ ȐÔÙɭÈ ¾ɨ yɰȑÍÖ zÛĤ×¾Íɟ̈ ɰ ¾ɭ zÐɟØ ÒØ Shear ×ɟ ÀÖx zØɡ ʬÛɟØɟ ÙɰÔɟ| Öʃ 
¾ɟÈɟ ÅɟÍɟ ßɮ] ιÊÞÒɨȒéÜȑÑɰÀ ŐɭÊ ©Ø yɰȑÍÖ ÀȓÌ ¾ɥ zÛĤ×¾Íɟ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

 

¤Ùɦ× ĦÈɡÙ ĚÙɟɰÈ Þɭ ŢɟĚÍ ĦÈɭÑÙɭÞ ĦÈɡÙ ĦÙɮÔ ¾ɨ ÞɭÙÖ ĦÈɡÙ ĚÙɟɰÈ Öʃ Ûɦη¾ɰÀ ÔɠÖ ÓÑɴÞ Öʃ ÀÖx η¾×ɟ ÅɟÍɟ ßɮ] 
{Þ¾ɭ ÔɟÏ ĦÙɮÔ ¾ɨ ßɦÈ ØɨεÙɰÀ ¾ɭ εÙ¤ ĦÈɭ¾ɭÙ εÖÙ Öʃ ĦÎɟÑɟɰÍȎØÍ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ] 

  

zÛĤ×¾ Èɡ-ÔɟØ ÖɨÈɟ| ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ĦÙɮÔ ¾ɨ 4 }ċÃ ØηÓɰÀ εÖÙʇ Öʃ ØɨÙ η¾×ɟ ÅɟÍɟ ßɮ ©Ø 
Êɟ}Ñ ¾ɦ{ÙØ Öʃ ¾ȓɰÊεÙÍ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ȑÑØɡàÌ 

ØɨġÊ ÔɟØ, ȐÔÙɭʨÞ ©Ø ĜÙȕĞÞ ¾ɟ ÞÍß ¾ɨ ÒɠÞÑɭ 'Grinding) (ȒéÀ-éɮÀ ×ɟ ȎØɰÀ), ÒθÒ¾εÙɰÀ×ɟ ÜɦÈ 
ĜÙɟȒĦÈɰÀ ʬÛɟØɟ ÞÍß ¾ɨ }ÅɟÀØ ¾ØÑɭ ¾ɭ ÔɟÏ ¾ɰÊɠÜȑÑɰÀ Ïȓ¾ɟÑʇ Öʃ ȸĤ× ȑÑØɡàÌ η¾×ɟ ÅɟÍɟ ßɮ] 
ÞÍß ¾ɨ }ÅɟÀØ ¾ØÑɭ ¾ɭ ÔɟÏ, ĦÛɠ¾ɟ×x ÀßØɟ| Í¾ ÒɠÞ¾Ø 'Grinding) ÏɨÝʇ ¾ɨ ÏȕØ η¾×ɟ ÅɟÍɟ ßɮ] 
ÏɨÝÒȕÌx ÕɟÀʇ ¾ɨ ÀɮÞ ×ɟ zØɡ Þɭ ¾ɟÈ¾Ø ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] yġŘɟÞɨȑÑ¾ ÏɨÝ ιÊÈɭĆÈØʇ ¾ɟ }Ò×ɨÀ 
ØɭÙ ©Ø Òɟ{Òʇ ¾ɭ ȑÑØɡàÌ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

650 εÖÙ ÙɮεÖÑØ ¾ȕεÙɰÀ 

ȐÔÙɭÈ εÜ×Ø /ÀÖx zØɡ Êɟ}Ñ ¾ɦ{ÙØ 
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ßɦÈ ØɨġÊ ¾ɦ{ġÞ ¾ɥ ÞÍß ¾ɟ ȑÑØɡàÌ ©Ø z×ɟÖɠ ÅɟɰÃ ¾ɦ{εÙɰÀ ©Ø ȑÑÒÈɟÑ 'disposition) Þɭ 
ÒßÙɭ ¾ɥ ÅɟÍɠ ßɮ] 

 

ÒȎØàÌ 

ÕɩȑÍ¾ ©Ø ØɟÞɟ×ȑÑ¾ ÏɨÑʇ ¾ɭ ÒØɡàÌ ¾ɭ εÙ¤ ØɨÙ η¾¤ À¤ }ĕÒɟÏʇ Þɭ ÑÖȕÑɭ ¤¾ŝ η¾¤ ÅɟÍɭ ßʅ] 
zɰÍȎØ¾ ÏɨÝʇ, ŐɭęÞ ¾ɭ z¾ɟØ, ÞȕĨÖ ÞɰØÃÑɟ, ÞÖɟÛɭÜÑ, ¾ÉɨØÍɟ, yÒÞɭȏÈɰÀ, ¾ÉɨØÍɟ zȏÏ ¾ɥ ÅɟɰÃ ¾ɭ 
εÙ¤ θÛεÕęÑ ÒØɡàÌ η¾¤ ÅɟÍɭ ßʅ] 

{ÑÒȓÈ ßɦÈ ØɨġÊ ¾ɦ{ġÞ ¾ɟ ÒØɡàÌ ÍÔ η¾×ɟ ÅɟÍɟ ßɮ ÅÔ }ęßʃ ¾ɨġÊ ØɨεÙɰÀ ¾ɭ εÙ¤ Ùɭ Åɟ×ɟ ÅɟÍɟ ßɮ] 

 

ÙɰÔɭ }ĕÒɟÏʇ ¾ɭ εÙ¤ ÍɟÒ }ÒÃɟØ 

×ß ×ɟɰȐŝ¾ ÀȓÌ ¾ɭ ÖɟɰÀ ¾ɭ zÐɟØ ÒØ ŢÞɰĦ¾ØÌ ¾ɭ yɰȑÍÖ ÃØÌ Öʃ η¾×ɟ ÅɟÍɟ ßɮ 

θÛÜɭÝ ĚÙɭÈ Þɰ×ɰŝ (¤ÞÒɠÒɠ) 

Øɟ}Ø¾ɭÙɟ ĦÈɡÙ ĚÙɟɰÈ ¾ɟ θÛÜɭÝ ĚÙɭÈ ĚÙɟɰÈ (¤ÞÒɠÒɠ) Øàɟ ©Ø yɰÍȎØà zÛĤ×¾Íɟ̈ ɰ ¾ɨ ÒȕØɟ ¾ØÍɟ 
ßɮ] ĦÒɭÜÙ ĚÙɭÈ ĚÙɟɰÈ ÕɟØÍ Öʃ ¤¾Öɟŝ {¾ɟ| ßɮ Åɨ Ôîɭ z×ɟÖʇ Öʃ Øàɟ ¾ɭ εÙ¤ θÛεÕęÑ ŐɭÊ ¾ɭ 
ĆÛʃÃÊ ©Ø ÈɭĞÒÊx θÛÜɭÝ ĦÈɡÙ ĚÙɭÈ, ¾ÛÃ ĚÙɭÈ ©Ø ÁÈ¾ʇ ¾ɟ }ĕÒɟÏÑ ¾ØÍɠ ßɮ] ×ɭ ÞÕɠ ĦÈɡġÞ 
ÛɭġÊɭÔÙ ßʅ] 

  

6.8 ¾ɨġÊ ØɨεÙɰÀ 

 

¾ɨġÊ ØɨεÙɰÀ εÖÙ (ÞɠzØ¤Ö) 

 

¾ɨġÊ ØɡÊĆÞÑ ¾ɟ }ǥɭĤ× ÖɨÈɟ| Öʃ ¾Öɠ, ÛɟɰȑÄÍ ÞÍß ηÓȑÑÜ, ÛɟɰÄÑɠ× ×ɟɰȐŝ¾ ÀȓÌ, ¾ØɡÔɠ z×ɟÖɠ 
Tolerance ©Ø Őɟß¾ ¾ɥ zÛĤ×¾Íɟ̈ ɰ ¾ɭ yÑȓÞɟØ }ĕÒɟÏÑ ¾ØÑɟ ßɮ] ×ɭ ÖɨÈɟ| Öʃ ¾Öɠ ¤¾ ȎØÛεÞʋÀ 
εÖÙ ×ɟ ÈʃÊɭÖ εÖÙ Öʃ ÖġÈɡ-ÒɟÞ ØɨεÙɰÀ ¾ɭ ÖɟĘ×Ö Þɭ ŢɟĚÍ ¾ɥ ÅɟÍɠ ßɮ] ¥Þɠ εÖÙʇ ¾ɭ yÙɟÛɟ, 

¾ɨġÊ ØɨεÙɰÀ εÖÙ ¾ɦĞĚÙɭĆÞ Öʃ ØɨεÙɰÀ Þɭ ÒßÙɭ ©Ø ÔɟÏ ¾ɭ ÞɰÃɟÙÑ ¾ɭ εÙ¤ yę× ÞȓθÛÐɟ¤ɰ ÜɟεÖÙ 
ßɨ Þ¾Íɠ ßʅ] ¤¾ θÛεÜĥÈ ¾ɨġÊ ØɨεÙɰÀ εÖÙ ¾ɦĞĚÙɭĆÞ Öʃ ÞɰÃɟÙÑ ©Ø ÞɟÖŐɠ ŢÛɟß ¾ɟ ŎÖ κÃŝ 
3.1 Öʃ ȏÏ¿ɟ×ɟ À×ɟ ßɮ] 
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ßɦÈ ØɨġÊ ȒĦŘÒ 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

  

  

  

 

 

 

 

       

(κÃŝ.3.1: ¾ɨġÊ ØɨεÙɰÀ εÖÙ ¾ɦĞĚÙɭĆÞ Öʃ θÛεÜĥÈ ÞɟÖŐɠ ŢÛɟß) 

 

¾ɨġÊ ØɨεÙɰÀ εÖġÞ ¾ɟ {ÑÒȓÈ ¤Ã¤Þ¤Ö Þɭ ßɦÈ ØɨġÊ ¾ɦ{ġÞ (¤ÃzØ ¾ɦ{ġÞ) ßɮ] 

Ę×ɟÑ Ïʃ-ÛÍxÖɟÑ Öʃ ȏÈÑ ĚÙɭÈ ¾ɟ }ĕÒɟÏÑ Ñßɡɰ η¾×ɟ Åɟ Øßɟ ßɮ 

 

θÒ¾εÙɰÀ Ùɟ{Ñ:  

ÀÖx ØɨεÙɰÀ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ, ȒĦŘÒ ¾ɥ ÞÍß ÒØ Ħ¾ɭÙ (z×ØÑ ¦ĆÞɟ{Ê) ¾ɥ ¤¾ ÒØÍ ÔÑ ÅɟÍɠ ßɮ, 

ȒÅÞɭ zÀɭ ¾ɥ ŢηŎ×ɟ Þɭ ÒßÙɭ ßÈɟ ȏÏ×ɟ ÅɟÑɟ Ãɟȏß¤] Ħ¾ɭÙ ¾ɨ ßÈɟÑɭ ¾ɟ ¾ɟÖ Ħ¾ɭÙ ¾ɨ ÕɩȑÍ¾ 
ȼÒ Þɭ ×ɟɰȐŝ¾ ÍØɡ¾ʇ Þɭ Íɨî¾Ø ©Ø ηÓØ ßɦÈ ØɨġÊ ȒĦŘÒ ¾ɥ ÞÍß ¾ɨ ¤εÞÊ Þɭ ØɟÞɟ×ȑÑ¾ ȼÒ Þɭ 
}ÒÃɟȎØÍ ¾Ø¾ɭ η¾×ɟ ÅɟÍɟ ßɮ] ŢηŎ×ɟ, ȒÅÞɭ 'θÒ¾εÙɰÀ' ¾ßɟ ÅɟÍɟ ßɮ, ¤εÞÊ Öʃ ÁɨÙ¾Ø ÜɭÝ Ħ¾ɭÙ ¾ɨ 

θÒ¾εÙɰÀ Ùɟ{Ñ 
¾ɥ Ùɟ{Ñ 

¾ɨġÊ ȎØÊĆÞÑ εÖÙ 

{ÙɭĆŘɨÙɟ{ȏÈ¾ ÞÓɟ| 
Ùɟ{Ñ 

ßȓÊ ¤ÑɠεÙɰÀ Ùɟ{Ñ ȑÑØɰÍØ 

¤ÑɠεÙɰÀ Ùɟ{Ñ 

ÀɮġÛÑɟ{ȒÅɰÀ 
Ùɟ{Ñ 

ȏÈȑÑɰÀ Ùɟ{Ñ 

ȒĦ¾Ñ ÒɟÞ εÖÙ 

(ÈɭĞÒØ ØɨεÙɰÀ) 

Üɭ×ȎØɰÀ ©Ø ȒĦÙȏήɰÀ 

Ùɟ{Ñ 

ÅɠÒɠ ÞɟÏɟ ¾ȓɰÊÙ ÞɠzØ ÜɠÈ/ȒĦÙÈ 
¾ɦ{Ù 

ȏÈÑ ĚÙɭÈ 

ÅɠÒɠ ÜɠÈ εÜ×ȎØɰÀ 
Ùɟ{Ñ/ ÅɠÞɠ ÜɠÈ 
εÜ×ȎØɰÀ Ùɟ{Ñ 

ÅɠÒɠ ÞɟÏɟ 
/Òɟ{ÒÏɟØ ÃɟÏØʃ 

ÞɠzØ ¾ȓɰÊÙ 
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ßÈɟ ÏɭÍɠ ßɮ] θÒ¾εÙɰÀ ¾ɭ εÙ¤ ßɟ{ŚɨĆÙɨȎØ¾ ©Ø Þġě×ȕȎØ¾ ¤εÞÊ ¾ɟ ÞÔÞɭ yκÐ¾ }Ò×ɨÀ η¾×ɟ 
ÅɟÍɟ ßɮ] ÞÖÍȓġ× ÔɟÎ ÞɟɰşÍɟ ©Ø ÍɟÒÖɟÑ ȒĦÎȑÍ×ʇ ¾ɭ ÍßÍ ßɟ{ŚɨĆÙɨȎØ¾ ¤εÞÊ ¾ɭ ÞɟÎ 
ÒθÒ¾εÙɰÀ¾ɥ ÏØ Þġě×ȕȎØ¾ ¤εÞÊ ¾ɥ ÍȓÙÑɟ Öʃ 2.5 Þɭ 3 ÀȓÑɟ yκÐ¾ ßɮ] 
 

¾ɨġÊ ØɡÊĆÞÑ: 

 

θÒ¾εÙɰÀ ¾ɭ ÔɟÏ, Öȓć× ¾ɨġÊ ØɨεÙɰÀ ¦ÒØɭÜÑ, ×ɟÑɠ ÉɰÊ ¾Ö ¾ØÑɟ, ¾ɨġÊ ȎØÊĆÜÑ εÖÙ Öʃ η¾×ɟ 
ÅɟÍɟ ßɮ, Åßɟɰ θÒ¾εÙɰÀ ¾ɥ ȒĦŘÒ ¾ɨ ÔßȓÍ ÞćÍ ØɨÙ ¾ɭ ÔɠÃ ÊɟÙɟ ÅɟÍɟ ßɮ] ¾ɨġÊ ØɨεÙɰÀ ¾ɥ ÅɟÍɠ ßɮ 

¶ ×ɟ Íɨ ¤¾ ßɡ ȎØÛεÞʋÀ ĦÈʅÊ Öʃ, ¤¾ yÑ¾ɦ{ÙØ ©Ø ¤¾ ¾ɦ{ÙØ Þɭ ÞȓÞȒčÅÍ, ȎØÛεÞʋÀ 
ȏÏÜɟ¨ɰ Öʃ ¾| ÒɟÞ ÔÑɟ¾Ø; 

×ɟ 
¶ ¤¾ ÞÍÍ yŐɟÑȓŎÖ εÖÙ Öʃ Åßɟɰ ȒĦŘÒ ¤¾ ÞɟÎ ¾| ĦÈʅÊʇ Öʃ ÙÀɠ ßɨÍɠ ßɮ, ȒÅÞÞɭ }ċÃ-

ÍÑɟÛ ÔÙ ÙɟÀȕ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 
¦ÒØɭÜÑ ¾ɥ }ċÃ ÀȑÍ ¾ɭ ¾ɟØÌ ÖġÈɡ-ĦÈʅÊ ÈʃÊɭÖ εÖÙ Öʃ ¾ɨġÊ ØɨεÙɰÀ ¾ɟ ģ×ɟÒ¾ ȼÒ Þɭ }Ò×ɨÀ 
η¾×ɟ ÅɟÍɟ ßɮ] Ţĕ×ɭ¾ ĦÈʅÊ Öʃ ØɨÙ ģ×ÛĦÎɟ 4-~ɯÃɠ, 6-~ɯÃɠ ©Ø ×ßɟɯ Í¾ η¾ 20-~ɯÃɠ ßɮ] 20-~ɯÃɭ 
εÖÙ ¾ɟ }Ò×ɨÀ ĦÈɭÑÙɭÞ ĦÈɡÙ ¾ɭ ØɨεÙɰÀ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ĦÑɭß¾ ¾ɭ ÞɟÎ ÜɠÍÙ¾ ¾ɟ 
}Ò×ɨÀ ØɨÙ ¾ɟÈÑɭ ÒØ ÁÝxÌ ©Ø ÀÖɶ }ĕÒɟÏÑ ¾ɨ ¾Ö ¾ØÍɟ ßɮ ©Ø {Þ Ţ¾ɟØ ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ 
ØɨÙ ©Ø ȒĦŘÒ ÍɟÒÖɟÑ ¾ɨ ¾Ö ¾ØÍɟ ßɮ] 

¾ɨġÊ ȎØÛεÞʋÀ εÖÙ: 

×ß ¤¾ 4-ßɟ× ȎØÛεÞʋÀ εÖÙ ßɮ Åɨ ÖɨÈɟ| ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ 2-5 ÒɟÞ ÔÑɟÍɠ ßɮ]{ÞÖʃ εÖÙ ¾ɭ ÏɨÑʇ ¨Ø ȒĦÎÍ ØɡÙʇ 
ÛɟÙɟ ¤¾ ĦÈʅÊ ßɨÍɟ ßɮ] zÛĤ×¾ ÖɨÈɟ| ŢɟĚÍ ßɨÑɭ Í¾ ĦÈɡÙ ¾ɥ ȒĦŘÒ ¾ɨ zÀɭ-ÒɠÄɭ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 ÈʃÊɭÖ 
εÖÙ 

(Èɡ¤Ö) 

ÈʃÊɭÖ 
ØɨεÙɰÀ 

Öʃ, ØɨÙ 
¾ɥ ÅɟÑɭ 
ÛɟÙɡ 
ÞɟÖŐɠ 

(¤) 

ØɨεÙɰÀ ¾ɥ ȏÏÜɟ 

¾ɨ×ÙØ yÑ¾ɦ×ÙØ/  

¾ɨ×ÙØ 

¾ȓɰÊÙ 'Coiler)

 

 Backup roll 

 Work roll 

 Backup roll 

  Housing 

Chocks 

Screw 

(a) (b) (c) 

 

  Intermediate roll 

Figure 1.4 Schematic diagrams of (a) 4-high mill, (b) 6-high mill, and (c) Z-high mill  

¤Ø 

yÑ¾ɦ×ÙØ 

(Ôɠ) 

ØɨεÙɰÀ ¾ɥ ȏÏÜɟ 

(¤) ȎØÛεÞʋÀ εÖÙ ©Ø (Ôɠ) ÈʃÊɭÖ εÖÙ ¾ɥ ×ɨÅÑɟ 
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¾ɨ ¤¾ ÞÖ× Öʃ ÞÕɠ εÖÙ ĦÈʅÊʇ Öʃ ¾Ö η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÈʃÊɭÖ ×ɟ 
ȎØÛεÞʋÀ εÖÙʇ 
¾ɭ Ţĕ×ɭ¾ ĦÈʅÊ 
Öʃ ĦÛÍɰŝ ȼÒ 
Þɭ ÞɰÃɟεÙÍ 
ØɨÙʇ ¾ɥ Åɨîɠ 
¾ɟ ¤¾ ÞɭÈ 
ßɨÍɟ ßɮ, Åɨ 
ȒĦŘÒ ¾ɭ ÞɠÐɭ 
ÞɰÒ¾x Öʃ zÍɭ 
ßʅ ©Ø ȒĦŘÒ 
¾ɨ θÛȼÒÌ 
ŢÏɟÑ ¾ØÑɭ ¾ɭ 

εÙ¤ ¤¾ yεÕÞØÌ 'Converging) yɰÍØɟÙ ÔÑɟÍɭ ßʅ] {Ñ ØɨÙʇ ¾ɨ Û¾x ØɨÙ ¾ßɟ ÅɟÍɟ ßɮ] ÍȓÙÑɟĕÖ¾ ȼÒ Þɭ Ôîɭ ģ×ɟÞ 
ÛɟÙɭ Ôɮ¾yÒ ØɨÙ {Ñ ¾ɟ×x ØɨÙʇ ¾ɟ ÞÖÎxÑ ¾ØÍɭ ßʅ] ÅÔ εÖÙ Öʃ ¤¾ Åɨîɠ Û¾x ØɨÙ ©Ø ¤¾ Åɨîɠ Ôɮ¾yÒ ØɨÙ ßɨÍɟ ßɮ 
Íɨ {Þɭ 4-ßɟ| εÖÙ ¾ßɟ ÅɟÍɟ ßɮ] yκÐ¾ ¾ÉɨØÍɟ ŢÏɟÑ ¾ØÑɭ ¾ɭ εÙ¤, ¾ȓÄ εÖÙʇ Öʃ Ţĕ×ɭ¾ ¾ɟ×x ØɨÙ ¾ɨ ¾ɟ×x ØɨÙ ©Ø 
Ôɮ¾yÒ ØɨÙ ¾ɭ ÔɠÃ ¤¾ yȑÍȎØĆÍ ØɨÙ (ÖĘ×ÛÍɶ ØɨÙ) ʬÛɟØɟ ÞÖκÎxÍ η¾×ɟ ÅɟÍɟ ßɮ] {Þ Ţ¾ɟØ ¾ɥ εÖÙ ¾ɨ 6-ßɟ| εÖÙ 
¾ßɟ ÅɟÍɟ ßɮ] ¤¾ εÖÙ ȒÅÞÖʃ Ţĕ×ɭ¾ ¾ɟ×x ØɨÙ Ôɮ¾yÒ ©Ø ÖĘ×ÛÍɶ ØɨÙ ¾ɭ ¤¾ ÞÖȕß Þɭ ȑÁØɟ ßɨÍɟ ßɮ, }Þɭ Z-ßɟ| εÖÙ 
×ɟ ÞʃÊȒéεÖØ εÖÙ ¾ßɟ ÅɟÍɟ ßɮ] {Ñ εÖÙʇ ¾ɭ ×ɨÅÑɟÔǦ  κÃŝ 3.2 Öʃ ȏÏ¿ɟ¤ À¤ ßʅ] 

 

ØɨÙ ÜɦĚ Þ 

 

ÞÕɠ ¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝʇ Öʃ ØɨÙ ÜɦÒ/ØɨÙ ÈȑÑʋÀ ÜɦÒ ßʅ, Åɨ ØɨÙ ¾ɥ Őɟ{ɰιÊɰÀ/ηÓȑÑεÜɰÀ ¾ɟ ¾ɟÖ ¾ØÍɠ ßʅ] 

×ɭ θÛÕɟÀ ÞÕɠ εÖÙʇ ×ɟÑɠ ßɦÈ ȒĦŘÒ εÖÙ, ĚÙɭÈ εÖÙ, ę×ȕ ĚÙɭÈ εÖÙ, ¾ɨġÊ ØɨεÙɰÀ εÖġÞ, εÞεÙ¾ɦÑ εÖÙ, Òɟ{Ò ĚÙɟɰʨÞ, 

×ȕzØ¤Ö, Ûɟ×Ø ØɦÊ εÖÙ ¾ɨ Û¾x ØɨÙ ©Ø Ôɮ¾ yÒ ØɨÙ ¾ɥ zÒȕȑÍx ¾ØÍɭ ßʅ] 

ÞÕɠ εÖÙʇ ¾ɭ Íɮ×ɟØ }ĕÒɟÏ ¾ɥ ÀȓÌÛĕÍɟ, ØɨġÞ ¾ɥ ηÓȑÑεÜɰÀ ¾ɥ ÀȓÌÛĕÍɟ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

ÞÕɠ ØɨÙ ¤¾ ȑÑȒĤÃÍ ÈÑ ØɨεÙɰÀ ¾ɭ ÔɟÏ ÔÏÙ ȏÏ¤ ÅɟÍɭ ßʅ Åɨ ÞÕɠ εÖÙʇ ¾ɭ εÙ¤ yÙÀ-yÙÀ ßɨÍɟ ßɮ] 

 

{ÙɭĆŘɨÙɟ{ȏÈ¾ ÞÓɟ| Ùɟ{Ñ 

Ôɮ¾yÒ ØɨÙ 

¾ɟ×x ØɨÙ 

Ôɮ¾yÒ ØɨÙ 

zÛɟÞ 

Ãɨ¾ 

ÒʃÃ 

(¤) (Ôɠ) (Þɠ) 

 

 {ɰÈØÖɠιÊ¤È ØɨÙ 

3.2(¤) 4-ßɟ| εÖÙ, (Ôɠ) 6-ßɟ| εÖÙ, ©Ø (Þɠ) ÅɭÊ-ßɟ| εÖÙ ¾ɭ ×ɨÅÑɟÔǦ zØɭ¿ 
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×ȏÏ ÞɟÖŐɠ ¾ɨ }ċÃ ŢȑÍÜÍ ÍɭÙ ¾ɭ ÞɟÎ ØɨÙ η¾×ɟ ÅɟÍɟ ßɮ Íɨ {ÙɭĆŘɨÙɟ{ȏÈ¾ ÞÓɟ| ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ ©Ø 
¤ÑɠεÙɰÀ ¾ɭ εÙ¤ Õήɠ ÅɟÍɠ ßɮ] 

 

¤ÑɠεÙɰÀ ŢηŎ×ɟ:  

ÙÃɠÙɭÒÑ ¾ɥ ¾Öɠ ¾ɭ ¾ɟØÌ ¾ɨġÊ ØɨġÊ ȒĦŘÒ, Śɟ{ɰÀ ©Ø ÊɠÒ Śɟ{ɰÀ ÞɰÃɟÙÑ ¾ɭ εÙ¤ }Ò×ȓĆÍ 
Ñßɡɰ ßɮ] ¾ɨġÊ ØɡÊĆÞÑ ¾ɭ ÞćÍ ŢÕɟÛ ¾ɟ×x, Ñȓ¾ÞɟÑ ¾ɟ ¾ɟØÌ ÔÑÍɭ ßʅ]  
yÔ {Ñ ÞɠzØ ¾ɦ{ġÞ ¾ɨ ÞȓØàɟĕÖ¾ ÛɟÍɟÛØÌ Öʃ ¤ÑɠġÊ η¾×ɟ ÅɟÑɟ ßɮ Íɟη¾: 

1. ×ɟɰȐŝ¾ ÀȓÌʇ Öʃ ÞȓÐɟØ ßɨ  

2. ÙÃɠÙɟÒÑ ÔïɟÑɭ ¾ɭ εÙ¤, θÛÜɭÝ ȼÒ Þɭ ÉɰÊɭ Ûη¾ʋÀ ¾ɭ ÔɟÏ ĦÈɡÙ ¾ɥ ÞɟÖɟę× ȒĦÎȑÍ ¾ɨ ÔßɟÙ 
¾ØÑɭ ¾ɭ εÙ¤] 

3. zɰÍȎØ¾ ÍÑɟÛ ¾ɨ ÏȕØ ¾ØÑɭ ¾ɭ εÙ¤. 

4. ØɟÞɟ×ȑÑ¾ ÀɮØ-¤¾ȼÒÍɟ ¾ɨ ÏȕØ ¾ØÑɭ ¾ɭ εÙ¤ 

5. ĦÈɡÙ ¾ɥ ÞȕĨÖ ÞɰØÃÑɟ ¾ɨ ¾ɨġÊ ÛĆÊx ĦÈɡÙ ¾ɥ θÛ¾ȗÍ ÞɰØÃÑɟ Þɭ equi-axed ÞɰØÃÑɟ Öʃ 
ÔÏÙÑɟ] 

¤ÑɠεÙɰÀ ȑÑĞÑεÙζ¿Í Ïɨ ÒɰȒĆÍ×ʇ Öʃ Þɭ η¾Þɠ ¤¾ Öʃ ¾ɥ ÅɟÍɠ ßɮ: 

1. ßȓÊ (ÔɮÃ ×ɟ ÔɦĆÞ) ¤ÑɠεÙɰÀ Ùɟ{Ñ (¤Ã¤¤Ù) 

2. ÞÍÍ ¤ÑɠεÙɰÀ Ùɟ{Ñ (Þɠ¤¤Ù) 

¤ÑɠεÙɰÀ ¾ɥ Åɨ Õɠ θÛκÐ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ, ĦÈɡÙ ¾ɨ }ċÃ ÍɟÒÖɟÑ ÒØ ßɨÑɭ ÒØ ĦÈɡÙ ¾ɭ ¦ĆÞɠ¾ØÌ ¾ɨ Øɨ¾Ñɭ 
¾ɭ εÙ¤ ßɟ{ŚɨÅÑ ©Ø Ñɟ{ŘɨÅÑ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ¤¾ ÞȓØàɟĕÖ¾ (ÀɮØ-¦ĆÞɠ¾ØÌ) ÛɟÍɟÛØÌ ¾ɭ ÍßÍ ÔÑɟ¤ Ø¿ɟ ÅɟÍɟ 
ßɮ] ĦÛċÄ ©Ø ÃÖ¾ÏɟØ ¾ɦ{Ù ¾ɭ εÙ¤ ¾Õɠ-¾Õɠ ßɟ{ŚɨÅÑ ¾ɟ }Ò×ɨÀ ÞȓØàɟĕÖ¾ ÛɟÍɟÛØÌ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ, 
ßɟÙɟɰη¾ ×ß ŢηŎ×ɟ ÖßɰÀɠ ßɮ] 

 

ßȓÊ ¤ÑɠεÙɰÀ/ÔɮÃ ¤ÑɠεÙɰÀ, ÔɦĆÞ/ÔɮÃ ¤ÑɠεÙɰÀ yÕɠ Õɠ ¤ÑɠεÙɰÀ ¾ɟ ÞÔÞɭ zÖ ©Ø ÞȓθÛÐɟÅÑ¾ ÍØɡ¾ɟ ßɮ ©Ø ȑÑØɰÍØ 
©Ø ̈ÒɭÑ ¾ɦ{Ù ¤ÑɠεÙɰÀ ¾ɭ θÛ¾ɟÞ ¾ɭ ÔɟÛÅȕÏ ¾ɨġÊ ØɨġÊ ¾ɦ{Ù ¾ɟ ¤¾ Ôîɟ ȏßĦÞɟ ßȓÊ ¤ÑɠεÙɰÀ Õȏή×ʇ Öʃ ¤ÑɠεÙɰÀ 
η¾×ɟ ÅɟÍɟ ßɮ] {Þ¾ɭ ģ×ɟÒ¾ }Ò×ɨÀ ¾ɟ Öȓć× ¾ɟØÌ ×ß ßɮ η¾ Őɟß¾ʇ ¾ɥ zÛĤ×¾Íɟ̈ ɰ ¾ɭ yÑȓȼÒ ¤ÑɠεÙɰÀ ÃŎʇ ¾ɥ 
θÛĦÍȗÍ Ŭȗɰ¿Ùɟ ¾ɨ yÑȓ¾ȕεÙÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

¾ɨġÊ ØɨġÊ ¾ɦ{Ù ¾ɭ θÛεÕęÑ ŐɭÊ ©Ø ÖɨÈɟ| ¾ɭ εÙ¤ yÙÀ-yÙÀ ¤ÑɠεÙɰÀ ÃŎʇ ¾ɟ ÒɟÙÑ η¾×ɟ 
ÅɟÍɟ ßɮ] 
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ÞÍÍ. ȑÑØɰÍØ ¤ÑɠεÙɰÀ: 

ȑÑØɰÍØ ¤ÑɠεÙɰÀ {ÞÖʃ ĦÈɡÙ ¾ɨ ¤¾ ÞÍÍ ȒĦŘÒ ¾ɭ ȼÒ Öʃ }ċÃ ÍɟÒÖɟÑ ÛɟÙɡ Õίɠ Þɭ ÀȓÅɟØÑɟ ÜɟεÖÙ ßɮ] 

ßȓÊ ¤ÑɠεÙɰÀ ŢηŎ×ɟ ¾ɥ ÍȓÙÑɟ Öʃ ×ß ÔßȓÍ Íɭé ŢηŎ×ɟ ßɮ] 
 

 

 

 

 

 

 

 

 

 

 

κÃŝ: (¤) ÔɮÃ ¤ÑɠεÙɰÀ ©Ø (Ôɠ) ÞÍÍ ¤ÑɠεÙɰÀ ¾ɥ ×ɨÅÑɟ¤ɯ 

 

  

(¤) (Ôɠ) 

¤ÑɠεÙɰÀ Õήɠ ¨ÛØ ¤ȒÅɰÀ Õίɠ 

¾ɦ×Ù 

Òήɠ 
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ȒĦ¾Ñ ÒɟεÞɰÀ:  

 

¤ÑɠεÙɰÀ ¾ɭ ÔɟÏ, ¾ɦ{ġÞ ¾ɨ ȒĦŘÒ ĦÑɭßÑ ¾ɭ ȐÔÑɟ ¤¾ ©Ø ßġ¾ɟ ØɨεÙɰÀ ȏÏ×ɟ ÅɟÍɟ ßɮ] {Þ 
¦ÒØɭÜÑ ¾ɨ ȒĦ¾Ñ ÒɟεÞɰÀ ×ɟ ÈɭĞÒÞx ØɨεÙɰÀ ¾ßɟ ÅɟÍɟ ßɮ] ×ß ¾ɨġÊ ȎØÊĆÞÑ ¾ØÑɭ ¾ɥ ¤¾ θÛκÐ 
ßɮ ©Ø ĦÈɡÙ ¾ɥ ÞÍß ×ɟ ĕÛÃɟ ¾ɨ ¾ɨġÊ Ûη¾ʋÀ Þɭ ¾ÉɨØ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞÞɭ ĦÈɡÙ ¾ɟ ¾ɨØ ÑØÖ 
©Ø ÙÃɠÙɟ ØßÍɟ ßɮ] ÛɟĦÍÛ Öʃ, ÈɭĞÒØ ØɨεÙɰÀ Îɨîɠ Öɟŝɟ Öʃ ¾ɨġÊ ØɡÊĆÞÑ ÙɟÍɠ ßɮ, zÖÍɩØ ÒØ 0.25 

©Ø 1.0 ŢȑÍÜÍ ¾ɭ ÔɠÃ] 

ȒĦ¾Ñ ÒɟÞ εÖÙ Åßɟɰ ÈɭĞÒØ ØɨεÙɰÀ ¾ɥ ÅɟÍɠ ßɮ Ûß zÖ ÍɩØ ÒØ ¤¾ εÞɰÀÙ ĦÈʅÊ 4-ßɟ| εÖÙ ßɨÍɠ ßɮ] 

εÞɰÀÙ ©Ø ÊÔÙ ĦÈʅÊ ÏɨÑʇ ȒĦ¾Ñ ÒɟÞ εÖÙʃ Ôɠ¤Þ¤Ù ©Ø zØ¤ÞÒɠ Öʃ ÖɩÅȕÏ ßʅ] 
ȒĦ¾Ñ ÒɟεÞɰÀ ¾ɭ Öȓć× Óɟ×Ïɭ ȑÑĞÑεÙζ¿Í ßʅ] 

a. ÒʃȏÈɰÀ, ¾ɨȏÈɰÀ ¤ÑɟÖɭεÙɰÀ zȏÏ ¾ɭ εÙ¤ zÛĤ×¾ ȒĦŘÒ ¾ɨ yÙÀ-yÙÀ ÞÍß ηÓȑÑÜ ŢÏɟÑ ¾ØÑɟ] 

b. ȒĦŘÒ ¾ɨ ¤¾ ÞÒɟÈ ÞÍß ÏɭÍɟ ßɮ] 

c. ȒĦŘÒ ¾ɨ ÛɟɰȑÄÍ ×ɟɰȐŝ¾ ÀȓÌ ŢÏɟÑ ¾ØÍɟ ßɮ] 
d. ȒĦŘÒ ¾ɨ ĦŘɭÃØ ĦŘɭÑ ©Ø ÙȕÊØ ÔʅÊ Þɭ ÖȓĆÍ Ø¿Íɟ ßɮ Åɨ ÓɦεÖʋÀ ¦ÒØɭÜÑ ¾ɭ ÏɩØɟÑ θÛ¾εÞÍ ßɨ Þ¾Íɭ 
ßʅ] 

e.  ÞÖÍÙÍɟ Öʃ ÞȓÐɟØ η¾×ɟ À×ɟ ßɮ, ©Ø ¾ȓɰÊÙ ¾ɨ ÅɰÀ ȑÑÛɟØ¾ ÍɭÙ Þɭ κÃ¾Ñɟ η¾×ɟ À×ɟ ßɮ] 
 

ĕÛÃɟ Þɭ ÒɟȎØÍ ¾ɦ{ġÞ ¾ɨ Òɮ¾ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ĦÈɦ¾ ×ɟÊx ×ɟ ÞɠzØ ¾ȓɰÊεÙ×ɟɯ.¾ɭ ȼÒ Öʃ Őɟß¾ʇ 
¾ɨ ÕɭÅɟ ÅɟÍɟ ßɮ  

ÜɠÈ Üɠ×ȎØɰÀ Ùɟ{Ñ (¤Þ¤Þ¤Ù): 

¾ȓÄ ¾ɦ{ġÞ ¾ɨ ÜɠÈ εÜ×ȎØɰÀ Ùɟ{Ñʇ Öʃ yÙÀ-yÙÀ ÙɰÔɟ| Öʃ ¾ɟÈɟ ÅɟÍɟ ßɮ ©Ø Őɟß¾ʇ ¾ɨ ÞɠzØ ÜɠÈ ¾ɭ ȼÒ Öʃ 
ÕɭÅɟ ÅɟÍɟ ßɮ] ¤Þ¤Þ¤Ù Öʃ θÛεÕęÑ ÙɰÔɟ| ¾ɥ ÜɠÈʇ ¾ɨ ¾ɟÈÑɭ ¾ɭ εÙ¤ ¤¾ yÑ¾ɦ{ÙØ ©Ø ¤¾ ěÙɟ{ɰÀ Üɠ×Ø 
ßɨÍɟ ßɮ] yκÐ¾ɟɰÜ ÖɟÖÙʇ Öʃ ¦ÑÙɟ{Ñ ȑÑØɡàÌ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÞɠzØ ȒĦÙÈØ 

ȒĦÙÈØ Öʃ ÞɠzØ ¾ɦ{Ù ¾ɨ ÙɰÔɟ| ¾ɭ yÑȓÞɟØ ¾ɟÈɟ ÅɟÍɟ ßɮ ©Ø Őɟß¾ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ÒȕØɭ ¾ɦ{Ù Öʃ ¤¾ 
ÞÖɟÑ Ãɩîɟ| ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ Þɟ{Ê ȏŘĞÞ ¾ɨ Õɠ ßÈɟ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

ÙɰÔɟ| Øɭ¿ɟ Öʃ ¾ÈɩÍɠ (ÞɠÈɡ¤Ù) 

ÞɠÈɡ¤Ù Öʃ ȒĦÙÈɭÊ ¾ɦ{ġÞ ¾ɨ Őɟß¾ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ÛɟɰȑÄÍ ÙɰÔɟ| Í¾ ¾ɟÈɟ ÅɟÍɟ ßɮ] 
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ÙɭθÒÍ 'Coated) ÜɠÈ 

ÞɭÙ ¾ɭ ÙɭθÒÍ ĦÈɡÙ ÜɠÈ }ĕÒɟÏʇ ¾ɭ ÒȎØÛɟØ Öʃ ßɦÈ-ιÊĚÊ ©Ø {ÙɭĆŘɨÙɟ{ȏÈ¾ ȼÒ Þɭ ÙɟÀȕ ¾ɨȏÈɰĈÞ 
ÏɨÑʇ ÜɟεÖÙ ßʅ] ÞȓØàɟĕÖ¾ ¾ɨȏÈɰĈÞ ĦÈɡÙ ¾ɭ ¾| yę× ÛɟɰÄÑɠ× ÀȓÌʇ Öʃ ÔɭßÍØ ÞɰàɟØÌ ŢȑÍØɨÐ 
ÅɨîÍɠ ßʅ] 
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zØ¤ÞÒɠ ÒØ {ÙɭĆŘɨÙɟ{ȏÈ¾ ȏÈȑÑɰÀ Ùɟ{Ñ (|Èɡ¤Ù) ¾ɦĞĚÙɭĆÞ: 

×ßɟɰ ȏÈÑ ¾ɥ ¾ɨȏÈɰÀ yĞÙɡ× ÖɟĘ×Ö Öʃ {ÙɭĆŘɨεÙεÞÞ ¾ɭ εÞǦɟɰÍʇ ¾ɨ ȑÑ×ɨȒÅÍ ¾Ø¾ɭ ¾ɥ ÅɟÍɠ ßɮ] 

ȑÑØɰÍØ {ÙɭĆŘɨÙɟ{ȏÈ¾ ȏÈȑÑɰÀ Ùɟ{Ñ θÛεÕęÑ Ţ¾ɟØ ¾ɥ ¾ɨȏÈɰÀ ÖɨÈɟ| Öʃ ¤¾ ÃÖ¾ÏɟØ ȏÈÑ ÙɭθÒÍ ÞÍß ¾ɟ }ĕÒɟÏÑ 
¾ØÍɠ ßɮ] ȏÈÑ ĚÙɭÈ εÜ×ȎØɰÀ Ùɟ{Ñʃ ÞɰÛɭÏÑÜɠÙ θÒÑ ßɨÙ ιÊÈɭĆÈØʇ ©Ø ¤¾ ĦÛÃɟεÙÍ ¦Ó ÀɭÅ ιÊÈɭĆÜÑ εÞĦÈÖ Þɭ 
ÞȓÞȒčÅÍ ßʅ] 

zØ¤ÞÒɠ ©Ø Ôɠ¤Þ¤Ù Öʃ ÞÍÍ ÀɮġÛÑɟ{ȒÅɰÀ Ùɟ{Ñʃ: 

zØ¤ÞÒɠ ©Ø Ôɠ¤Þ¤Ù ÏɨÑʇ Öʃ ÞʃÊȒéÖØ Ţ¾ɟØ ¾ɥ ȑÑØɰÍØ ßɦÈ ιÊÒ ÀɮġÛÑɟ{ȒÅɰÀ Ùɟ{Ñʃ ßʅ Åɨ ÍɭÙ, ŐɠÞ ßÈɟÑɭ ¾ɭ εÙ¤ 
¦Ñ-Ùɟ{Ñ ¦ĆÞɠ¾ØÌ ÓÑɴÞ, ÞȓØàɟĕÖ¾ ÛɟÍɟÛØÌ Öʃ ¤ÑɠεÙɰÀ ¾ɭ εÙ¤ ¦Ñ-Ùɟ{Ñ ȎØÊĆÜÑ ÓÑɴÞ, ȒÅɰ¾ ¾ɨȏÈɰÀ ÖɨÈɟ| 
ÒØ ÔɭßÍØ ȑÑ×ɰŝÌ ¾ɭ εÙ¤ ÅɭÈ ¾ɨȏÈɰÀ, Ûɟ×ȓÖɰÊÙɡ× ÞɰàɟØÌ ¾ɭ εÙ¤ ØɟÞɟ×ȑÑ¾ }ÒÃɟØ ©Ø ÀɮġÛÑɟ{ȒÅɰÀ Sheared 
ÞȓθÛÐɟ̈ ɰ ¾ɭ εÙ¤ ßʅ] 

ÖġÈɡ-ØɨÙØ ¾ɦȻÀɭȏÈɰÀ ÖÜɠÑʃ Õɠ ßʅ Åɨ Òɟ{ÒÏɟØ ÃɟÏØʃ ÔÑɟÍɠ ßʅ] 

 

εÜθÒɰÀ yÑȓÕɟÀ: 

 

ÞɠzØ ¾ɦ{ġÞ/ÜɠʨÞ, |ÈɡÒɠ ©Ø ÅɠÒɠ/ÅɠÞɠ ÅɮÞɭ ÞÕɠ ¾ɨġÊ ØɨġÊ }ĕÒɟÏʇ ¾ɨ εÜθÒɰÀ yÑȓÕɟÀ Öʃ 
Þî¾ ×ɟ ØɭÙ ÛɮÀÑʇ ¾ɭ ÖɟĘ×Ö Þɭ Òɮ¾, ÍɩÙɟ ©Ø ÕɭÅɟ ÅɟÍɟ ßɮ] 

 

6.9 ŢÖȓ¿ ¾ɨġÊ ØɨεÙɰÀ ÏɨÝ 

 

ȑÄş, Ħ¾ɭÙ ÀʪËɭ/ÒÒîɠ, ¿ØʇÃ, ØɨÙ ÄɟÒ/ØɨÙ ȑÑÜɟÑ, ¾ȓɰÊÙ ÈȕÈÑɟ, ÞɰÍØɭ ¾ɭ ȑÄÙ¾ɭ ¾ɟ ŢÕɟÛ, ÙßØÏɟØ 
η¾ÑɟØɟ, ¾ʃş Ô¾Ù, θÒɰÃ, ÑɠÙɟÒÑ ×ɟ ¦ĆÞɠ¾ØÌ, ÒɟÑɠ ¾ɟ ÏɟÀ/ÔȓÆɟÑɭ ¾ɭ ȑÑÜɟÑ] 
 

Òɟ{Ò ĚÙɟɰÈ ©Ø εÞεÙ¾ɦÑ ĦÈɡÙ ĚÙɟɰÈ ¾ɟ ÒȎØÃ× 

 

Òɟ{Ò Þɰ×ɰŝ (ÒɠÒɠ) 

 

Øɟ}Ø¾ɭÙɟ ĦÈɡÙ ĚÙɟɰÈ Öʃ Ïɨ Òɟ{Ò ÔÑɟÑɭ ÛɟÙɡ εÖÙʃ ßʅ 

 

|zØÊĜġ×ȕ Òɟ{Ò ĚÙɟɰÈ (|zØÊĜġ×ȕÒɠÒɠ) 
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zØ¤ÞÒɠ Öʃ |zØÊĜġ×ȕÒɠÒɠ 85/ 8" Þɭ 18'' (219.1 εÖÖɠ Þɭ 457.2 εÖÖɠ) Í¾ ¾ɭ Òɟ{Ò ¾ɭ ÔɟßØɡ ģ×ɟÞ ÛɟÙɭ ŐɭÊ ¤Òɠz|-5¤Ù-
¤ĆÞ70 Í¾ z|¤Þ ŐɭÊ ¾ɭ ÞɟÎ-ÞɟÎ ¤Òɠz| ŐɭÊ Òɟ{Ò ¾ɟ }ĕÒɟÏÑ ¾ØÍɟ ßɮ] ¤Òɠz| 5¤Ù Òɟ{Ò ¾ɟ }Ò×ɨÀ θÛÜɭÝ ȼÒ Þɭ ÀɮÞ ©Ø 
ÒɭŘɨεÙ×Ö }ĕÒɟÏʇ ¾ɭ ÒȎØÛßÑ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ßɦÈ ØɨġÊ ¾ɦ{ġÞ(zØ¤ÞÒɠ ¾ɭ ßɦÈ ȒĦŘÒ εÖÙ Þɭ ×ɟ Ôɠ¤Þ¤Ù ÅɮÞɭ ÔɟßØɡ ŮɨÍʇ Þɭ) |zØÊĜġ×ȕ Òɟ{Ò ĚÙɟɰÈ ¾ɭ εÙ¤ Öȓć× {ÑÒȓÈ 
ÞɟÖŐɠ ßʅ] ×ß {ÑÒȓÈ ÞɟÖŐɠ ÐɠØɭ-ÐɠØɭ θÛȼÒÌ ʬÛɟØɟ ʨ×ȕÔÙØ z¾ɟØ Öʃ ÔÑɟ| ÅɟÍɠ ßɮ ©Ø ηÓØ ÀÖɶ ©Ø ÏÔɟÛ ¾ɭ Þɰ×ɨÅÑ Þɭ ÛɭġÊ 

¾ɥ ÅɟÍɠ ßɮ] 

 

ÞθÒxÙ 'Spiral) ÛɭġÊɭÊ Òɟ{Ò ĚÙɟɰÈ (¤ÞÊĜġ×ȕÒɠÒɠ) 
 

×ß εÖÙ ÞÖȓş ÍÈ Þɭ ȎØÓɟ{ÑȎØ×ʇ Í¾ ¾ċÃɭ ÍɭÙ ¾ɭ Îɨ¾ ÒȎØÛßÑ, ĦÙØɡ ÒȎØÛßÑ, ÅÙ zÒȕȑÍx ©Ø 
ÞɠÛØɭÅ ȑÑÒÈɟÑ ©Ø εÞθÛÙ {ɰÅɠȑÑ×ȎØɰÀ Òɟ{εÙɰÀ Í¾ ¾ɥ ÖɟɰÀ ¾ɨ ÒȕØɟ ¾ØÍɠ ßɮ] ¤ÞÊĜġ×ȕ Òɟ{Ò 
ĚÙɟɰÈ Öʃ 16" Þɭ 72" ¾ɥ ØʃÅ Öʃ Òɟ{Ò ÔÑɟÑɭ ¾ɥ àÖÍɟ ßɮ] 406.4 εÖÖɠ Þɭ 1828.6 εÖÖɠ) ÔɟßØɡ ģ×ɟÞ 
©Ø ÏɡÛɟØ ¾ɥ ÖɨÈɟ| 5.6 Þɭ 14.2 εÖÖɠ] 

ßɦÈ ØɨġÊ ¾ɦ{ġÞ (zØ¤ÞÒɠ ¾ɭ ßɦÈ ȒĦŘÒ εÖÙ Þɭ ×ɟ Ôɠ¤Þ¤Ù ÅɮÞɭ ÔɟßØɡ ŮɨÍʇ Þɭ) |zØÊĜġ×ȕ 
Òɟ{Ò ĚÙɟɰÈ ©Ø ¤ÞÊĜġ×ȕ Òɟ{Ò ĚÙɟɰÈ ¾ɭ εÙ¤ Öȓć× {ÑÒȓÈ ÞɟÖŐɠ ßʅ] {Þ {ÑÒȓÈ ÞɟÖŐɠ ¾ɨ ŎεÖ¾ 
θÛȼÒÌ ʬÛɟØɟ ¤¾ ʨ×ȕÔÙØ z¾ɟØ Öʃ ÔÑɟ×ɟ ÅɟÍɟ ßɮ ©Ø ηÓØ |zØÊĜġ×ȕ Òɟ{Ò ĚÙɟɰÈ Öʃ ÀÖɶ ©Ø 
ÏÔɟÛ ¾ɭ Þɰ×ɨÅÑ Þɭ ÛɭġÊ η¾×ɟ ÅɟÍɟ ßɮ] ¤ÃzØ ¾ɦ{ġÞ ¾ɨ ÞθÒxÙ ȼÒ Öʃ ÔÑɟ×ɟ ÅɟÍɟ ßɮ ©Ø 
¤ÞÊĜġ×ȕ Òɟ{Ò ĚÙɟɰÈ Öʃ ÕØɟÛ ÞɟÖŐɠ ¾ɭ ÞɟÎ ÛɭġÊ η¾×ɟ ÅɟÍɟ ßɮ] 
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εÞεÙ¾ɦÑ ĦÈɡÙ εÖÙ 

×ß ¾ɦ{ġÞ ©Ø ÜɠʨÞ ¾ɭ ȼÒ Öʃ θÛεÕęÑ z¾ɟØʇ ©Ø ŐɭÊʇ ¾ɭ ¾ɨġÊ ØɨġÊ ÑɦÑ-¨ȎØ¤ɰÈɭÊ {ÙɭȒĆŘ¾Ù 
ŐɭÊ εÞεÙ¾ɦÑ ĦÈɡÙ ¾ɭ }ĕÒɟÏÑ ¾ɭ εÙ¤ ¤¾ ÒȕØɡ ÍØß Þɭ ¤¾ɥ¾ȗÍ ¾ɦĞĚÙɭĆÞ ßɮ] 
εÞεÙ¾ɦÑ ĦÈɡÙ εÖÙ 

  
 

{ÙɭȒĆŘ¾Ù ĦÈɡÙ ¤¾ Ùɩß εÖŬ ÐɟÍȓ ßɮ ȒÅÞÖʃ Üȕę× Þɭ 6.5% εÞεÙ¾ɦÑ (Si:5Fe) ßɨ Þ¾Íɟ ßɮ] 
ÛɟζÌȒč×¾ εÖŬÐɟÍȓ̈ɰ Öʃ zÖÍɩØ ÒØ 3.2% Í¾ εÞεÙ¾ɦÑ ÞɟÖŐɠ ßɨÍɠ ßɮ (}ċÃ ÞɟɰşÍɟ zÖÍɩØ ÒØ 
¾ɨġÊ ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ÕɰÀȓØÍɟ ÒɮÏɟ ¾ØÍɠ ßɮ)]ÖʅÀÑɠÅ©Øyġ×ȓÖɠȑÑ×Ö0.5% Í¾ Åɨîɟ Åɟ Þ¾Íɟ ßɮ] 

εÞεÙ¾ɦÑ ĦÈɡÙ ¾ɥ θÛʬ×ȓÍ ŢȑÍØɨÐ¾Íɟ ¾ɨ ¾ɟÓɥ ßÏ Í¾ Ôïɟ ÏɭÍɟ ßɮ, ȒÅÞÞɭ ŢɭȎØÍ ¾Ö ßɨ ÅɟÍɟ 
ßɮ¤îɠ ÐɟØɟ¤ɰ©Ø Þɰ¾ɥÌx ¾ØÍɟ ßɮȏßĦÈɮȎØÞɠÞ ÒɟÜÞɟÖŐɠ ¾ɟ, {Þ Ţ¾ɟØ ¾Ö ßɨ À×ɟÖȕÙ ßɟȑÑ. ßɟÙɟɯη¾, 

yÑɟÅ ¾ɥ ÞɰØÃÑɟ ÐɟÍȓ ¾ɨ ¾ÉɨØ ©Ø ÕɰÀȓØ ÔÑɟ ÏɭÍɠ ßɮ, Åɨ ÞɟÖŐɠ ¾ɥ ¾ɟ×xÜɠÙÍɟ ÒØ ŢȑÍ¾ȕÙ 
ŢÕɟÛ ÊɟÙÍɠ ßɮ, ¿ɟÞ¾Ø {Þɭ ØɨÙ ¾ØÍɭ ÞÖ×] εÖŬÐɟÍȓ ÔÑɟÍɭ ÞÖ×, ÞɟɰşÌ 
ĦÍØ¾ɟÔxÑ,ÀɰÐ¾,¦ĆÞɠÅÑ©ØÑɟ{ŘɨÅÑ¾Ö Ø¿ɟ ÅɟÑɟ Ãɟȏß¤, Ć×ʇη¾ ×ɭ ÍĕÛ ¾ɥ }ÒȒĦÎȑÍ ¾ɟ Þɰ¾ɭÍ 
ÏɭÍɭ ßʅ¾ɟÔɟx{Ê,ÞġÓɟ{Ê,zĆÞɟ{Ê©ØÑɟ{Řɟ{ʪÞ. ×ɭ ×ɩκÀ¾, ×ßɟɰ Í¾ η¾ ¤¾ Öɟ{ŎɨÖɠÈØ ģ×ɟÞ ÛɟÙɭ 
ÄɨÈɭ ¾Ìʇ Öʃ Õɠ, ÔïÍɭ ßʅȏßĦÈɮȎØÞɠÞ Ñȓ¾ÞɟÑÅÔη¾ ¾Ö Õɠ ßɨ Øßɟ ßɮÃȓĞÔ¾ɥ× Õɭʬ×Íɟ. ÞġÓØ ×ɟ 
¦ĆÞɠÅÑ ¾ɥ ÍȓÙÑɟ Öʃ ¾ɟÔxÑ ¾ɥ }ÒȒĦÎȑÍ yκÐ¾ ßɟȑÑ¾ɟØ¾ ŢÕɟÛ ÊɟÙÍɠ ßɮ] ¾ɟÔxÑ Õɠ ¾ɟØÌ 
ÔÑÍɟ ßɮÃȓɰÔ¾ɥ×}Ŧ ÔïÑɭ ÒØ ×ß ÐɠØɭ-ÐɠØɭ ÉɨÞ ÁɨÙ ÄɨîÍɟ ßɮ ©Ø ¾ɟÔɟx{Ê ¾ɭ ȼÒ Öʃ yÛàɭθÒÍ ßɨ 

https://en.wikipedia.org/wiki/Manganese
https://en.wikipedia.org/wiki/Aluminum
https://en.wikipedia.org/wiki/Eddy_current
https://en.wikipedia.org/wiki/Hysteresis_loop
https://en.wikipedia.org/wiki/Core_loss
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Carbide
https://en.wikipedia.org/wiki/Sulfide
https://en.wikipedia.org/wiki/Oxide
https://en.wikipedia.org/wiki/Nitride
https://en.wikipedia.org/wiki/Hysteresis_loss
https://en.wikipedia.org/wiki/Magnetic_permeability
https://en.wikipedia.org/wiki/Magnetism
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ÅɟÍɟ ßɮ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ÞÖ× ¾ɭ ÞɟÎ ȐÔÅÙɡ ¾ɥ ßɟȑÑ Ôï ÅɟÍɠ ßɮ] {Ñ ¾ɟØÌʇ Þɭ, ¾ɟÔxÑ 
ĦÍØ ¾ɨ 0.005% ×ɟ }ÞÞɭ ¾Ö Ø¿ɟ ÅɟÍɟ ßɮ] ¾ɟÔxÑ ĦÍØ ¾ɨ ¾Ö η¾×ɟ Åɟ Þ¾Íɟ ßɮannealing¤¾ Öʃ 
ĦÈɡÙÊɠ¾ɟÔxØɟ{ȒÅɰÀÛɟÍɟÛØÌ, ÅɮÞɭßɟ{ŚɨÅÑ. 

εÞεÙ¾ɦÑ εÖÙ ¾ɦĞĚÙɭĆÞ ¾ɨ ¾ɦ{ġÞ ¾ɭ ÞɟÎ-ÞɟÎ ÜɠʨÞ ¾ɭ ȼÒ Öʃ θÛεÕęÑ z¾ɟØʇ ©Ø ŐɭÊʇ ¾ɭ 
¾ɨġÊ ØɨġÊ ÑɦÑ-¨ȎØ¤ɰÈɭÊ {ÙɭȒĆŘ¾Ù ŐɭÊ εÞεÙ¾ɦÑ ĦÈɡÙ ¾ɟ }ĕÒɟÏÑ ¾ØÑɭ ¾ɭ εÙ¤ ιÊéɟ{Ñ η¾×ɟ 
À×ɟ ßɮ] 

 

5-00 θÛÜɭÝ ĦÈɡġÞ (ĦÈɭÑÙɭÞ ĦÈɡÙ) ¾ɥ ØɨεÙɰÀ 

ĦÈɭÑÙɭÞ ĦÙɮÔ ¾ɨ ØɨÙ ¾ØÑɭ ¾ɭ εÙ¤ ȑÑĞÑεÙζ¿Í ÀȑÍθÛκÐ×ɟɯ ŎÖ Þɭ ¾ɥ ÅɟÍɠ ßʅ: 

¾ɦ{Ù ȐÔġÊ-yÒ Ùɟ{Ñ [ÞɠÔɠ¤Ù]: 

ÔɭÙ ¤ÑɠεÙɰÀ ÓÑɴÞ [Ôɠ¤¤Ó] 

 

 

  

https://en.wikipedia.org/wiki/Annealing_(metallurgy)
https://en.wikipedia.org/wiki/Decarburizing
https://en.wikipedia.org/wiki/Hydrogen
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¤ÑɠεÙɰÀ, ÜɦÈ ĜÙɟȒĦÈɰÀ ©Ø θÒ¾εÙɰÀ 

¤ÑɠεÙɰÀ ¾ɭ ÔɟÏ, zÀɭ ¾ɨġÊ ØɨεÙɰÀ ¾ɭ εÙ¤ Ħ¾ɭÙ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ ¾ɦ{ġÞ ¾ɨ ÜɦÈ ĜÙɟĦÈ η¾×ɟ ÅɟÍɟ ßɮ ©Ø θÒ¾εÙɰÀ 
η¾×ɟ ÅɟÍɟ ßɮ] ÞÍß ÒØ κÃÒ¾ɭ yÛÜɭÝ Ħ¾ɭÙ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ θÒ¾εÙɰÀ ¾ɥ ŢηŎ×ɟ ¾ɥ ÅɟÍɠ ßɮ] 

 

ȒĦŘÒ Őɟ{ɰιÊɰÀ 'Grinding)  

ȒÅÑ ¾ɦ{ġÞ ¾ɨ ÖØĞÖÍ ÒɠÞÑɭ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ, }ęßʃ ÏɨÝʇ ¾ɥ ÀɰÕɠØÍɟ ©Ø Ţ¾ȗȑÍ ¾ɭ zÐɟØ ÒØ ÞÍß ¾ɭ ÏɨÝʇ 
(ȒĦÙÛÞx slivers, ¿ØʇÃ, ÄɨÈɭ Ħ¾ɭÙ zȏÏ) ¾ɨ ÒȕÌx ×ɟ zɰεÜ¾ ȼÒ Þɭ ßÈɟÑɭ ¾ɭ εÙ¤ ÖɨÈɭ ¤ÖØɡ ÔɭġÈ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ 
Ùɟ{Ñ Öʃ ÞɰÞɟκÐÍ η¾×ɟ ÅɟÍɟ ßɮ]  

ÞʃÊȒéεÖØ εÖÙ (ÅɭÊ εÖÙ) 

ÞʃιÊéεÖØ εÖÙ ¾ɟ }Ò×ɨÀ ÞɭÙÖ Öʃ ĦÈɭÑÙɭÞ ĦÈɡÙ ØɨεÙɰÀ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ×ß εÖÙ ¤¾ 20-ßɟ| εÖÙ ßɮ ȒÅÞÖʃ 
yÉɟØß Ôɮ¾-yÒ ØɨÙ ʬÛɟØɟ ÞÖκÎxÍ Ïɨ Û¾x ØɨÙ ßʅ] ØɨεÙɰÀ ¾ɭ ÏɩØɟÑ ÜɠÍÙ¾ ÍɭÙ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ Åɨ ȒĦŘÒ ¾ɨ 
ÉɰÊɟ ¾ØÑɭ ©Ø θÛεÕęÑ ÃÙÑɭ ÛɟÙɭ ȏßĦÞʇ ¾ɨ κÃ¾Ñɟ| ÏɭÑɭ Öʃ Õɠ ÖÏÏ ¾ØÍɟ ßɮ] 

  

ȒĦ¾Ñ ÒɟÞ εÖÙ (¤ÞÒɠ¤Ö) 

z¾ɟØ Öʃ ÞȓÐɟØ ©Ø ÃÖ¾ÏɟØ ÞÍß ©Ø ¤¾ ÞÖɟÑ ÖɨÈɟ| ¾ɭ εÙ¤ εÖØØ ÒɦεÙÜ ØɨÙ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ĦÈɭÑÙɭÞ ĦÈɡÙ 
¾ɦ{Ù ¾ɭ εÙ¤ ȒĦ¾Ñ ÒɟεÞɰÀ ¾ɥ ÅɟÍɠ ßɮ 

ÜɠÈ Őɟ{ɰιÊɰÀ ©Ø ÒɦεÙεÜɰÀ Ùɟ{Ñ 

ÜɠÈ Őɟ{ɰιÊɰÀ ©Ø ÒɦεÙεÜɰÀ ÖÜɠÑ ¾ɟ }Ò×ɨÀ ĦÈɭÑÙɭÞ ĦÈɡÙ ÜɠÈ ÒØ θÛÜɭÝ ηÓȑÑÜ ©Ø ßɭ×ØÙɟ{Ñ ηÓȑÑÜ Íɮ×ɟØ ¾ØÑɭ 
¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

--- 
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yĘ×ɟ× 7 

ÞɟÖɟę× ×ɟɰȐŝ¾ ÖʃÈɭÑɭęÞ 

 

7.1 ÒȎØÃ× 

 

ÖʃÈɭÑɭęÞ ¾ɨ }Ñ ÀȑÍθÛκÐ×ʇ ¾ɭ ȼÒ Öʃ ÒȎØÕɟθÝÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ Åɨ η¾Þɠ ÞȓθÛÐɟ ¾ɨ ×Îɟ-ȑÑεÖxÍ ȒĦÎȑÍ Öʃ Ø¿Ñɭ ¾ɭ 
εÙ¤ zÛĤ×¾ ßʅ, Íɟη¾ {Þ¾ɥ ÖȕÙ }ĕÒɟÏ¾ àÖÍɟ ÔÑɠ Øßɭ] ÖʃÈɭÑɭęÞ ¾ɟ×x ¾ɥ ȒéĞÖɭÏɟØɡ ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɟ ßɮ η¾ 
}ĕÒɟÏÑ Þɰ×ɰŝ ©Ø }Ò¾ØÌ ȑÑÐɟxȎØÍ ÖɟÑ¾ ÒØ ÒȎØÃɟÙÑ ¾ØÍɭ ßȓ¤, ȑÑÐɟxȎØÍ ÁɰÈʇ ¾ɭ εÙ¤ ę×ȕÑÍÖ ÙɟÀÍ ÒØ }ĕÒɟÏ¾ 
}Ò×ɨÀ ¾ɭ εÙ¤ }ÒÙĜÐ ßʅ] 

 

{ÞεÙ¤, ÞɭÙ ¾ɭ ÖʃÈɭÑɭęÞ {ɰÅɠȑÑ×ȎØɰÀ ¾ɟ ¾ɟ×x Þßɡ ÞÖ× ÒØ ÞÕɠ ÒȎØÃɟÙÑ }Ò¾ØÌʇ ¾ɥ ȒĦÎȑÍ×ʇ ©Ø ¾ɟ×ʝ ¾ɥ 
ȑÑ×εÖÍ ©Ø ÀßÑ ȑÑÀØɟÑɠ ¾ɭ εÙ¤ Þɰ×ɰŝʇ ¾ɭ ÖʃÈɭÑɭęÞ ¾ɭ ÞɟÎ ÞʉÒɟ À×ɟ ßɮ Íɟη¾ Ôîɠ κÀØɟÛÈ Þɭ ÒßÙɭ ßɡ κÀØɟÛÈ ¾ɭ 
ŢÕɟÛʇ ¾ɨ Ïɭ¿ɟ Åɟ Þ¾ɭ] ÏɭØɡ Þɭ }Ò¾ØÌʇ Öʃ ÖßɰÀɠ ¿ØɟÔɠ ©Ø àȑÍ ßɨÍɠ ßɮ] 

 

ÖʃÈɭÑɭęÞ ŢÔɰÐÑ: 

yÔ ÖʃÈɭÑɭęÞ ŢÔɰÐÑ ¾ɥ ÖßĕÛÒȕÌx ÀȑÍθÛκÐ ¾ɨ Ôɟ¾ɥ ¾ɟ×ʝ Þɭ yÙÀ ¾ØÑɟ ȑÑØÎx¾ ßɮ] 

θÛȑÑÖɟxÌ (Manufacturing) ÞɰÃɟÙÑ ©Ø ÖʃÈɭÑɭęÞ ŢÔɰÐÑ ŢÌɟεÙ×ɟɯ yÔ yĕ×κÐ¾ Þß×ɨÀɠ ÔÑ Øßɡ ßʅ, ÓɥÊÔɮ¾ ÙȕÒ ¾ɥ ÒɭÜ¾Ü 

¾Ø Øßɡ ßʅ Åßɟɯ ÞȕÃÑɟ̈ ɰ ©Ø ŢηŎ×ɟ¨ɰ ¾ɟ zÏɟÑ-ŢÏɟÑ η¾×ɟ Åɟ Þ¾Íɟ ßɮ ©Ø }Ñ ÒØ ¾ɟØxÛɟ| ¾ɥ Åɟ Þ¾Íɠ ßɮ] 

ÞɰÃɟÙÑ ©Ø ÖʃÈɭÑɭęÞ ŢηŎ×ɟ¨ɰ ¾ɨ yÑȓ¾ȕεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ ÖʃÈɭÑɭęÞ ©Ø ÞɰÃɟÙÑ ÞÖȕßʇ ÏɨÑʇ ¾ɨ ¤¾ ÞɟÎ εÖÙ¾Ø ¾ɟÖ ¾ØÑɟ 

ÖßĕÛÒȕÌx ßɮ] Êɟ}ÑÈɟ{Ö ¾ɨ ę×ȕÑÍÖ ¾ØÑɭ ©Ø ÒȎØÀȓÌ }Ò×ɨÀ ¾ɨ yκÐ¾ÍÖ ¾ØÑɭ ¾ɭ ÜɠÝx Ïɨ ÙĨ×ʇ ¾ɨ ŢɟĚÍ ¾ØÑɭ Öʃ ×ß ¤¾ 
ÖßĕÛÒȕÌx ¾ÏÖ ßɨÀɟ] 

Ţĕ×ɭ¾ ¾ɰÒÑɠ ×ÎɟÞɰÕÛ yκÐ¾ Þɭ yκÐ¾ }ĕÒɟÏ, ę×ȕÑÍÖ ÙɟÀÍ ÒØ, }ċÃÍÖ ȎØÈÑx ¾ɭ ÞɟÎ, ÞÛɼĕÍÖ ÏàÍɟ ÏØ ÒØ ©Ø ȑÑȒĤÃÍ 

ȼÒ Þɭ, yÒÑɠ ÒȎØÀȓÌ×ʇ (Assets) ¾ɨ ÔÔɟxÏ η¾¤ ȐÔÑɟ }ĕÒɟȏÏÍ ¾ØÑɟ ÃɟßÍɠ ßɮ] θÛȑÑÖɟxÌ àɭŝ Öʃ ÙɨÀʇ ©Ø ŢηŎ×ɟ¨ɰ ÒØ ȑÑÛɭÜ 

η¾¤ ȐÔÑɟ }ĕÒɟÏÑ ÙɟÀÍ ¾Ö ¾ØÑɭ ÒØ Ę×ɟÑ ¾ʃȏşÍ ¾ØÑɭ ¾ɥ Õɠ ŢÛȗȒĕÍ ßɮ] {Þ¾ɭ yÙɟÛɟ, θÛĤÛÞÑɠ×Íɟ {ɰÅɠȑÑ×ȎØɰÀ ÒØ ÔßȓÍ 

yκÐ¾ ÅɨØ ȏÏ×ɟ À×ɟ ßɮ ©Ø ×ɨÅÑɟ ©Ø Üɭʪ×ȕεÙɰÀ ÒØ Ò×ɟxĚÍ ÅɨØ Ñßɡɰ ȏÏ×ɟ À×ɟ ßɮ] ÅɮÞɭ-ÅɮÞɭ ÞɰÀÉÑ ÖʃÈɭÑɭęÞ ŢÔɰÐÑ ¾ɭ εÙ¤ 
ÔɭßÍØ ÞÖÆ ßɟεÞÙ ¾ØÍɭ ßʅ, }ęßʃ ×ß ¤ßÞɟÞ ßɨÑɭ ÙÀÍɟ ßɮ η¾ ×ß Ñ ¾ɭÛÙ ÖʃÈɭÑɭęÞ ßɮ, ÔȒġ¾ ¾ȓÙ ÀȓÌ ŢÔɰÐÑ Õɠ ßɮ Åɨ }ęßʃ 

ÞÓÙÍɟ ¾ɥ ¨Ø Ùɭ Åɟ¤Àɟ] ÅɮÞɭ-ÅɮÞɭ ×ß ŢÛȗȒĕÍ ÅɟØɡ ØßɭÀɠ, "ÖʃÈɭÑɭęÞ ŢÔɰÐÑ" ¾ɥ yÛÐɟØÌɟ ¾ɨ "ÒȎØÀȓÌ ŢÔɰÐÑ" ʬÛɟØɟ 

ŢȑÍĦÎɟθÒÍ η¾×ɟ Åɟ¤Àɟ] 
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ÖʃÈɭÑɭęÞ ŢÔɰÐÑ ©Ø ÒȎØÀȓÌ ŢÔɰÐÑ ¾ɭ ÔɠÃ yɰÍØ 

ßÖÑɭ ¤¾ ÍɟεÙ¾ɟ θÛ¾εÞÍ ¾ɥ ßɮ Åɨ ¾ɟ×ɟxĕÖ¾ }ĕ¾ȗĥÈÍɟ ÖɦÊÙ (ÖʃÈɭÑɭęÞ ŢÔɰÐÑ) ©Ø ÒȎØÀȓÌ ŢÔɰÐÑ }ĕ¾ȗĥÈÍɟ ÖɦÊÙ 
¾ɨ ÏÜɟxÍɠ ßɮ] ÏɨÑʇ ¾ɥ ÍȓÙÑɟ ¾Ø¾ɭ, ¾ɨ| Õɠ ÔßȓÍ zÞɟÑɠ Þɭ Ïɭ¿ Þ¾Íɟ ßɮ η¾ ÖɦÊÙ ¾ɭ ÔɠÃ Ć×ɟ yɰÍØ ßɮ] 

 

¾ɟ×ɟxĕÖ¾ }ĕ¾ȗĥÈÍɟ ÖɦÊÙ 

 

1. }ĕÒɟÏÑ ¾ɟ ĦÛɟεÖĕÛ ÞɰÃɟÙÑ ¾ɟ ßɮ, }Ò¾ØÌ ¾ɟ 
ĦÛɟεÖĕÛ ÖʃÈɭÑɭęÞ ¾ɟ ßɮ] 

2. ÖʃÈɭÑɭęÞ }ĕ¾ȗĥÈÍɟ ¾ɟ yÎx ßɮ }ĕÒɟÏÑ ¾ɭ εÙ¤ ¾ȓÜÙ 
ÞɭÛɟ (ÅɮÞɭ ÖØĞÖÍ)] ¤¾ Őɟß¾ ÞɭÛɟ ÖɦÊÙ ȒÅÞÖʃ 
ÒȎØÃɟÙÑ ßɟÛɠ ßɮ ] yκÐ¾ɟɰÜ ¾ɟ×x ȑÑ×ɨÅÑ ÞÖ× 
ÞɠÖɟ ¾ɭ yɰÍÀxÍ ßɨÍɟ ßɮ] 

3. ÖØĞÖÍ ÏàÍɟ ÖʃÈɭÑɭęÞ ŢÏÜxÑ ¾ɟ ÞÛɼĕÍÖ ÖɟÒ ßɮ] 
{Þɭ Þßɡ ËɰÀ Þɭ ¾ØÑɭ ¾ɟ ÞÖ× Ñßɡɰ ßɮ, Ùɭη¾Ñ zÜɟ ßɮ 
η¾ {Þɭ ÏɨÔɟØɟ ¾ØÑɭ ¾ɟ ÞÖ× ßɮ] 

4. }ĕÒɟÏÑ η¾Þɠ Õɠ ¾ɥÖÍ ÒØ ÃÙÍɟ ßɮ] ȑÑÐɟxȎØÍ ÞÖ× 
¾ɭ yÑȓÞɟØ }Ò¾ØÌʇ ¾ɨ ÖʃÈɭÑɭęÞ ¾ɭ εÙ¤ ÞʉÒÑɭ ¾ɟ 

¤ÞɭÈ ŢÔɰÐÑ }ĕ¾ȗĥÈÍɟ ÖɦÊÙ 

1. ÞɰÃɟÙÑ }Ò¾ØÌ ¾ɟ ÖɟεÙ¾ ßɮ ©Ø 
}Ò¾ØÌ ĦÛɟĦĖ× ¾ɭ εÙ¤ ȒÅĞÖɭÏɟØ ßɮ] 

2. ÖʃÈɭÑɭęÞ }Ò¾ØÌ ĦÛɟĦĖ× Öʃ ÞȓÐɟØ ¾ɭ 
ÍØɡ¾ʇ ¾ɥ ÒßÃɟÑ ¾ØÑɭ ©Ø ¾ɟÖ ¾ØÑɭ ¾ɭ 
εÙ¤ ÞɰÃɟÙÑ ¾ɭ ÞɟÎ ¤¾ ÞɟÆɭÏɟØɡ ßɮ] 

3. Ťɭ¾Êɟ}Ñ ¤¾ yĦÛɠ¾ɟ×x ŢÔɰÐÑ ŢÌɟÙɡ ¾ɥ 
θÛÓÙÍɟ ¾ɟ ŢȑÍȑÑκÐĕÛ ¾ØÍɟ ßɮ, ©Ø 
}Ò¾ØÌ ©Ø ŢηŎ×ɟ ¾ɭ θÛÓÙÍɟ θÛĤÙɭÝÌ 
¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

4. }ĕÒɟÏÑ, Øɨ¾ÎɟÖ ©Ø ÞȓÐɟØ ÀȑÍθÛκÐ×ʇ 
¾ɨ ÞȓȑÑȒĤÃÍ ¾ØÑɭ ÒØ ÅɨØ ÏɭÍɟ ßɮ ©Ø 
}ÑÖʃ ÕɟÀ ÙɭÍɟ ßɮ] 

5. ÙĨ× ~ÒØ Þɭ ÑɠÃɭ Í¾ ¾ɮĦ¾ɭÊ ÍØɡ¾ɭ Þɭ 



157  

ÞÖ× Ñßɡɰ ßɮ] 

5. ÙĨ× ¾ɟ×ɟxĕÖ¾ ŢÔɰÐ¾ʇ ʬÛɟØɟ ȑÑÐɟxȎØÍ η¾¤ ÅɟÍɭ ßʅ, 

ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ θÛØɨÐɟÕɟÞɠ ©Ø zĕÖ-ÒØɟÅ× 
ÒȓØĦ¾ɟØ/Öɟę×Íɟ ŢÎɟ¤ɰ }ĕÒęÑ ßɨÍɠ ßʅ] yκÐ¾ɟɰÜ ÖɟÒ 
θÒÄÙɭ ÒȎØÌɟÖʇ ¾ɨ ŢÏεÜxÍ ¾ØÑɭ ÛɟÙɭ θÒÄîɭ Þɰ¾ɭÍ¾ 
ßʅ] 

6. Ŏ× }ĕ¾ȗĥÈÍɟ ¾ɟ yÎx ßɮ }ÒÙĜÐ ÛĦÍȓ̈ɰ ¾ɥ ę×ȕÑÍÖ 
ÙɟÀÍ] 

 

7. ģ×ȒĆÍ×ʇ ÒØ ÔɭßÍØ ¾ɟ×x ¾ØÑɭ ¾ɟ ÏÔɟÛ ØßÍɟ ßɮ] 
"ÔɭßÍØ" ¾ɟ ¾ɨ| ÀɭÅ ×ɟ }Ò¾ØÌ ÖɩÅȕÏ Ñßɡɰ ßɮ] 

 

θÛ¾εÞÍ η¾¤ ÅɟÍɭ ßʅ] ÷ɰĆÜɰÞ θÒÄîɭ 
Þɰ¾ɭÍ¾ ÙĨ×ʇ (ÅɮÞɭ ÖɟεÞ¾ }ĕÒɟÏÑ) ¾ɨ 
ÞɟÆɟ ¾ØÍɭ ßʅ, ©Ø ¤¾ yÙÀ yŐÌɠ 
Þɰ¾ɭÍ¾ ÙĨ× Ø¿Íɭ ßʅ Åɨ ÀȑÍθÛκÐ×ʇ ¾ɟ 
ÞÖÎxÑ ¾ØÍɭ ßʅ (}ÏɟßØÌ ¾ɭ εÙ¤ Üɭʪ×ȕÙ 
¾ɭ yÑȓÞɟØ η¾¤ À¤ Òɠ¤Ö ¾ɟ %)] 

6. Ŏ× ©Ø {ęÛʃŘɡ ŢÔɰÐÑ ¾ɟ ÞÛɼċÃ ÙĨ× 
ÕɟÀʇ ¾ɥ ÞɭÛɟ ¾ɟ ĦÍØ ©Ø ¿ØɡÏɭ À¤ 
ÕɟÀʇ ¾ɥ θÛÓÙÍɟ ¾ɭ ÔɠÃ ¾ɟ ©ÞÍ ÞÖ× 
ßɮ] 

 

7. }Ò¾ØÌ ¾ɭ Ţĕ×ɭ¾ Èȓ¾îɭ Öʃ ¤¾ ÒȎØÃɟÙÑ 
ŢÏÜxÑ θÛȑÑÏɴÜ ßɨÍɟ ßɮ, ©Ø {Þ¾ɭ εÙ¤ 
zÛĤ×¾ Ę×ɟÑ ȏÏ×ɟ ÅɟÍɟ ßɮ] 

 

¤¾ ÞÓÙ ÒȎØÀȓÌ ŢÔɰÐÑ ØÌÑɠȑÍ ¾ɭ ÙɟÕʇ Öʃ ÜɟεÖÙ ßʅ: 

¶ }Ò¾ØÌ ÖʃÈɭÑɭęÞ, ÖØĞÖÍ ©Ø ŢȑÍĦÎɟÒÑ ȎØ¾ɦÊx ¾ɟ ÞÈɡ¾ θÛĤÙɭÝÌ] 

¶ }ĕÒɟÏÑ ŢÌɟεÙ×ʇ ©Ø }Ò¾ØÌʇ ¾ɥ }ÒÙĜÐÍɟ Öʃ ÛȗθǦ] 
¶ }ĕÒɟÏÑ ŢÌɟεÙ×ʇ ©Ø }Ò¾ØÌʇ ¾ɥ ¾Ö θÛÓÙÍɟ¤ɯ, ȒÅÞ¾ɭ ÒȎØÌɟÖĦÛȼÒ ¾Ö yȑÑ×ɨȒÅÍ z}ÈɭÅ ßɨÍɭ ßʅ] 

¶ }ĕÒɟÏ ¾ɥ ÀȓÌÛĕÍɟ Öʃ ÞȓÐɟØ ¾ɭ ÞɟÎ-ÞɟÎ }ĕÒɟÏ ¾ɨ ¿ɨÑɭ ×ɟ }Þ¾ɭ ÒȓÑ:ŢÞɰĦ¾ØÌ Þɭ ÞɰÔɰκÐÍ ÙɟÀÍ Öʃ ¾Öɠ 
zÍɠ ßɮ] 

¶ εÞĦÈÖ ©Ø }Ò¾ØÌ ÖʃÈɭÑɭęÞ, ĦÒɭ×Ø ÒɟʨxÞ {ęÛʃŘɡ ©Ø ÒȕɰÅɠ ŢȑÍĦÎɟÒÑ ¾ɭ εÙ¤ ¾Ö ÙɟÀÍ] 

7.2 ÖʃÈɭÑɭęÞ ¾ɭ }ǥɭĤ× 

 

ÖʃÈɭÑɭęÞ ÒȕØɡ ÍØß Þɭ η¾Þɠ ÞɰÀÉÑ ¾ɟ ¤¾ yεÕęÑ yɰÀ ßɮ ©Ø {ÞεÙ¤, ÖʃÈɭÑɭęÞ }ǥɭĤ×ʇ ¾ɨ ÞÖŐ ËɟɰÃɭ ¾ɭ ÕɠÍØ ĦÎɟθÒÍ 
η¾×ɟ ÅɟÑɟ Ãɟȏß¤ Íɟη¾ ÞÖŐ ÞɰÀÉÑɟĕÖ¾ ×ɟ ¾ɦÒɼØɭÈ }ǥɭĤ×ʇ ©Ø ÅȼØÍʇ ¾ɨ Ò×ɟxĚÍ ȼÒ Þɭ ÒȕØɟ η¾×ɟ Åɟ Þ¾ɭ] 

ÖʃÈɭÑɭęÞ ¾ɭ }ǥɭĤ× ßʅ: 

a) ¤ÒɠÒɠ ÙĨ×ʇ ¾ɨ ÒȕØɟ ¾ØÑɭ ¾ɭ εÙ¤ yκÐ¾ÍÖ }Ò¾ØÌ }ÒÙĜÐÍɟ ÞȓȑÑȒĤÃÍ ¾ØÑɟ; 

b) {ęßʃ ÞɰØνàÍ ¾ØÑɭ ©Ø }Ñ¾ɭ ÅɠÛÑ ¾ɟÙ ¾ɨ ÔïɟÑɭ ¾ɭ εÙ¤ ßØ ÞÖ× zκÎx¾ ĦÍØ ¾ɭ ÖØĞÖÍ ÒØ, Þɰ×ɰŝ 
}Ò¾ØÌʇ ©Ø ÞȓθÛÐɟ̈ ɰ ¾ɨ ÔÑɟ¤ Ø¿ʃ: 

c) ÒȎØÃɟÙÑ θÛÕɟÀʇ ¾ɨ {ĥÈÍÖ ĦÍØ ÒØ ÛɟɰȑÄÍ ÞɭÛɟ¤ɯ ŢÏɟÑ ¾ØÑɟ: 
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d) ȑÑÔɟxÐ }ĕÒɟÏÑ ¾ɭ εÙ¤ }Ò¾ØÌʇ ¾ɥ θÛĤÛÞÑɠ×Íɟ ©Ø ÞȓØàɟ ÞȓȑÑȒĤÃÍ ¾ØÑɟ; 

e) ÞÕɠ ĦÈʅÊ-Ôɟ× }Ò¾ØÌʇ ¾ɥ ÒȎØÃɟÙÑ ÍĕÒØÍɟ ÞȓȑÑȒĤÃÍ ¾Øʃ; 

f) ¿ÍØÑɟ¾ ÛɟÍɟÛØÌ ¾ɨ ãĕÖ ¾ØÑɟ ©Ø ¾ɟÖÀɟØʇ ¾ɥ ÞȓØàɟ ÞȓȑÑȒĤÃÍ ¾ØÑɟ] 

  



159  

 

ÖʃÈɭÑɭęÞ ¾ɭ ¾ɟ×x: 

ÖʃÈɭÑɭęÞ ¾ɭ ¾ɟ×ʝ ¾ɨ Ïɨ Ôîɭ ÞÖȕßʇ Öʃ ÛÀɶ¾ȗÍ η¾¤ ÅɟÑɭ ¾ɥ ÞɰÕɟÛÑɟ ßɮ, ¤¾ ÏȕÞØɭ Þɭ ¾Ö ÖßĕÛÒȕÌx ©Ø ÖßĕÛÒȕÌx Ñßɡɰ 
ßɨÀɟ] ×ɭ ßʅ: 

a) Þɟ{È ÒØ ÛɟĦÍθÛ¾ ÖʃÈɭÑɭęÞ] 

b) ÖʃÈɭÑɭęÞ ¾ɟ ÞɮǦɟɰȑÍ¾ ©Ø ÞɰÀÉÑɟĕÖ¾ ¾ɟ×x] 

 

ÛɟĦÍθÛ¾ ÜɦĚ Þ ÖʃÈɭÑɭęÞ: 

¤¾ ÔɟßØɡ ģ×ȒĆÍ zÖÍɩØ ÒØ ÖʃÈɭÑɭęÞ ¾ɥ ÜɦĚ Þ ¾ɥ ÀȑÍθÛκÐ×ʇ ¾ɨ ÖʃÈɭÑɭęÞ ©Ø ÖØĞÖÍ η¾¤ À¤ }Ò¾ØÌʇ ¾ɭ ĦÒĥÈ 
ÒȎØÌɟÖʇ ¾ɭ ÞɟÎ Ïɭ¿Íɟ ßɮ] ×ɭ ßʅ: 

i) Ûɟ×ȓ ¾ɰŢɭÞØ, ¾ʃşɡ× ĦÑɭßÑ ×ɟ ßɟ{ŚɨεÙ¾ ĦÈɭÜÑʇ ÅɮÞɭ ȑÑØɰÍØ ÃÙÑɭ ÛɟÙɭ }Ò¾ØÌʇ ÒØ Ę×ɟÑ ÏɭÑɟ] 

ii) }Ò¾ØÌʇ ¾ɥ ÞÓɟ|. 

iii) }Ò¾ØÌʇ ¾ɥ yġÒɟÛκÐ ÅɟɰÃ ¤Ûɰ ÞθÛxεÞɰÀ] 

iv) }Ò¾ØÌ ¾ɟ ĦÑɭßÑ 

v) ÏɡÁx¾ɟεÙ¾ ȑÑØɡàÌ ©Ø ÖʃÈɭÑɭęÞ] 

vi) ÜÈÊɟ}Ñ ¾ɭ ÏɩØɟÑ ȑÑ×ɨȒÅÍ ÖØĞÖÍ] 

vii) ÒȕɰÅɠÀÍ ©Ø ŢÖȓ¿ ÖØĞÖÍ. 

viii) ιÊÅɟ{Ñ ©Ø ÞɟÖŐɠ Öʃ ¾ÖÅɨØ ȐÔɰÏȓ̈ɰ ¾ɟ ÕɩȑÍ¾ }ęÖȕÙÑ] 

ix) Ťɭ¾Êɟ}Ñ ¾ɭ ¾ɟØÌ yȑÑ×ɨȒÅÍ ÖØĞÖÍ] 

x) ÜɦĚ Þ ÒØ ÄɨÈɭ ÒȓÅʝ ¾ɟ zÒɟÍ¾ɟÙɡÑ ȑÑÖɟxÌ] 

 

ÖʃÈɭÑɭęÞ ¾ɭ ÞɰÀÉÑɟĕÖ¾ ©Ø ŢÜɟÞȑÑ¾ ¾ɟ×x: 

 ÖʃÈɭÑɭęÞ ÞɰÀÉÑ ÞÖȕß ¾ɨ, ȑÑÛɭÜ ÒØ {ĥÈÍÖ ȎØÈÑx (zØ¨z|) ÒØ yÒÑɭ ¾ɟ×ʝ ¾ɭ ŢÏÜxÑ ¾ɭ εÙ¤ }Ò¾ØÌʇ ©Ø ÞɭÛɟ¨ɰ 
¾ɥ }ÒÙĜÐÍɟ ÞȓȑÑȒĤÃÍ ¾ØÑɠ Ãɟȏß¤, Ãɟßɭ ×ß ȑÑÛɭÜ ÖÜɠÑØɡ, ÞɟÖŐɠ, ¾ɟεÖx¾ ©Ø ÒɮÞɭ Öʃ ßɨ] 

×ɭ ßʅ: 
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i) ¾ɟεÖx¾ ŢÔɰÐÑ: 

{ÞÖʃ ¾ɟεÖx¾ ÜȒĆÍ ȑÑ×ɨÅÑ, Ã×Ñ, ŢεÜàÌ, Öȕġ×ɟɰ¾Ñ ©Ø ȑÑ×ȓȒĆÍ ÜɟεÖÙ ßɮ] {Þ¾ɭ yȑÍȎØĆÍ {Þ¾ɟ }ǥɭĤ× ιÊÅɟ{Ñ 
θÛÕɟÀ, ÖʃÈɭÑɭęÞ ×ɨÅÑɟ θÛÕɟÀ, }ÒÕɨÀ ÞɭÙ, ßɟ{ŚɨεÙ¾ ©Ø ÅɮÞɭ Ò×ɟxĚÍ ©Ø ÞàÖ ¾ÖxÃɟØɡ ÞÖȕß ÔÑɟÑɟ ßɮ] 

ÖʃÈɭÑɭęÞ ©Ø ÞɭÛɟ¨ɰ ¾ɥ ÀȑÍθÛκÐ×ʇ ¾ɟ ÖɟÀxÏÜxÑ, ȑÑ×ɰŝÌ ©Ø Öȕġ×ɟɰ¾Ñ ¾ØÑɭ ¾ɭ εÙ¤ ȏÏÑ-ŢȑÍȏÏÑ ¾ɭ ÖʃÈɭÑɭęÞ ¾ɨ ÒȕØɟ 
¾ØÑɭ ¾ɭ εÙ¤ Ûɟ×Ûɠ× ©Ø ĦÑɭßÑ ÞÖȕß, ÖØĞÖÍ ¾ɥ ÜɦĚ Þ zȏÏ] 

ii) ÖÜɠÑʇ ¾ɟ ŢÔɰÐÑ: 

}Ò¾ØÌʇ ¾ɥ ÞȕÃɠ ÔÑɟ¤ Ø¿Ñɟ, ÙÁȓ ©Ø ÏɡÁx¾ɟεÙ¾ }Ò¾ØÌ ÅɟɰÃ ©Ø ÞθÛxεÞɰÀ ¾ɟ θÛĦÍɟØ ©Ø yÑȓŢ×ɨÀ ©Ø θÛ¾ɟÞ, 

ŢÖȓ¿ ©Ø ÒȕɰÅɠÀÍ ÖØĞÖÍ ×ɨÅÑɟ̈ ɰ ¾ɥ ×ɨÅÑɟ, Ťɭ¾Êɟ}Ñ ©Ø θÛÙɰÔ ÅɟɰÃ ©Ø θÛĤÙɭÝÌ, }Ò¾ØÌʇ ¾ɟ ÖɟÑ¾ɥ¾ØÌ {Þ 
ŬɭÌɠ Öʃ zÍɭ ßʅ] 

iii) ÞɟÖŐɠ ¾ɟ ŢÔɰÐÑ: 

{ęÛʃÈØɡ, ĦÒɭ×Ø ©Ø }ÒÕɨč× ÛÀɶ¾ØÌ, ĦÒɭ×Ø ¾ɭ ȑÑÖɟxÌ ©Ø ÖØĞÖÍ ¾ɟ ¾ɟ×ɟxęÛ×Ñ, ĦÒɭ×Ø, }ÒÕɨĈ× ÞɟÖκŐ×ʇ ©Ø 
}Ò¾ØÌʇ ¾ɥ {ɰÊʃȏÈɰÀ zȏÏ {Þ ŬɭÌɠ ¾ɭ yɰÍÀxÍ zÍɭ ßʅ] 

iv) ÐÑ ¾ɟ ŢÔɰÐÑ: 

ÖʃÈɭÑɭęÞ ÔÅÈ ¾ɟ ŢÔɰÐÑ, ȑÑÖɟxÌ ©Ø ÖØĞÖÍ ¾ɥ ÙɟÀÍ ¾ɭ Öȕġ×ɟɰ¾Ñ ¾ɭ εÙ¤ ¤¾ Ùɭ¿ɟɰ¾Ñ ŢÌɟÙɡ ¾ɟ ¾ɟ×ɟxęÛ×Ñ ©Ø 
ÞɟÎ ßɡ ÖʃÈɭÑɭęÞ ¾ɭ ¾ɟØÌ ģ×× ¾ɥ ÙɟÀÍ ¾ɟ ÒɟÙÑ ¾ØÑɟ {Þ ŬɭÌɠ ¾ɭ yɰÍÀxÍ zÍɟ ßɮ] 

 

 

7.3 ÖʃÈɭÑɭęÞ ŢÌɟεÙ×ʇ ¾ɭ Ţ¾ɟØ 

 

¾ɨ| Õɠ ÞɰÀÉÑ Åɨ ÖÜɠÑØɡ, Þɰ×ɰŝ, }Ò¾ØÌ ©Ø ÞȓθÛÐɟ̈ ɰ Öʃ ÜɟεÖÙ ßɮ, }Þ¾ɭ ÒɟÞ ĦÒĥÈ ÖʃÈɭÑɭęÞ ÑɠȑÍ ßɨÑɠ Ãɟȏß¤] 

ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ ¾ɨ ¾ØÑɭ ¾ɭ εÙ¤ ÖɨÈɭ ÍɩØ ÒØ ȑÑĞÑεÙζ¿Í θÛκÐ×ʇ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

¤) Ťɭ¾Êɟ}Ñ ÖʃÈɭÑɭęÞ 

Ôɠ) ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ 

Þɠ) ȑÑ×ɨȒÅÍ ÖʃÈɭÑɭęÞ 

Êɠ) ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ 

 

Ťɭ¾Êɟ}Ñ ÖʃÈɭÑɭęÞ: 
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×ß ÁÈÑɟ zÐɟȎØÍ ßɮ ©Ø ÍÔ η¾×ɟ ÅɟÍɟ ßɮ ÅÔ }Ò¾ØÌ ¿ØɟÔ ßɨ ÅɟÍɟ ßɮ ȒÅÞÞɭ }ĕÒɟÏÑ ¾Ö ßɨ ÅɟÍɟ ßɮ] ×ß 
yȒĈÑÜÖÑ ÅɮÞɟ ßɮ ©Ø {ÞÞɭ ßØ ¾ɥÖÍ ÒØ ÔÃÑɟ Ãɟȏß¤] {Þ {Þ ÍØß ¾ɥ ¿ØɟÔɠ ¾ɭ ¾ɟØÌʇ ¾ɟ θÛĤÙɭÝÌ η¾×ɟ ÅɟÑɟ 
Ãɟȏß¤ ©Ø {Þ¾ɥ ÒȓÑØɟÛȗȒĕÍ Ñ ßɨÑɭ ÒØ ¾ɟØxÛɟ| ¾ɥ ÅɟÑɠ Ãɟȏß¤] 

 

ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ: 

ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ ŢÌɟÙɡ }Ñ ÖßĕÛÒȕÌx ŢÌɟεÙ×ʇ ¾ɨ ÞɰÏεÕxÍ ¾ØÍɠ ßɮ, ȒÅÑÖʃ θÛÓÙÍɟ̈ ɰ ¾ɥ ÞɰÕɟÛÑɟ ¾ɨ ę×ȕÑÍÖ Í¾ 
¾Ö ¾ØÑɟ ßɨÍɟ ßɮ] ×ß ÖÜɠÑʇ ¾ɭ yȑÑ×ɨȒÅÍ Êɟ}Ñ Èɟ{Ö ¾ɨ Øɨ¾Ñɭ ¾ɟ ¤¾ Ţ×ɟÞ ßɮ] {ÞÖʃ }Ò¾ØÌʇ ¾ɭ ÖʃÈɭÑɭęÞ Öʃ 
ȑÑ×ɨȒÅÍ ©Ø ÞÖȒęÛÍ ȑÑØɡàÌ, ÞÖɟ×ɨÅÑ, ÖØĞÖÍ ©Ø ŢȑÍĦÎɟÒÑ ÜɟεÖÙ ßʅ] η¾Þɠ ÖÜɠÑ ×ɟ ÃɟÙȕ Ùɟ{Ñ ¾ɟ 
ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ ¦ÒØɭÜÑ ¾ɭ ÏɩØɟÑ ©Ø ÜÈÊɟ}Ñ ÏɨÑʇ ÞÖ× η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

  }ǥɭĤ×: zÛĤ×¾ ©Ø ÞÖ× ÒØ ÖØĞÖÍ ¾ØÑɟ ©Ø }Ò¾ØÌʇ ¾ɥ yȑÑÐɟxȎØÍ Ȼ¾ɟÛÈʇ ©Ø κÀØɟÛÈ ¾ɨ Øɨ¾Ñɟ] 

  ÒȎØÌɟÖ: ę×ȕÑÍÖ ¦ÒØɭÜÑ Êɟ}Ñ Èɟ{Ö, ÔɭßÍØ ÞÖŐ ÖʃÈɭÑɭęÞ ×ɨÅÑɟ, }Ò¾ØÌʇ ©Ø Þßɟ×¾ }Ò¾ØÌ Öʃ 
¾ÖÅɨȎØ×ʇ ÒØ ÅɨØ ÏɭÍɠ ßɮ ©Ø ÖʃÈɭÑɭęÞ ÙɟÀÍ ¾ɨ ¾Ö ¾ØÍɠ ßɮ] 

 

×ɨÅÑɟ 'Planned) ÖʃÈɭÑɭęÞ : 

ȑÑ×ɨȒÅÍ ÖʃÈɭÑɭęÞ ÒȕÛx-ȑÑÐɟxȎØÍ ×ɨÅÑɟ ¾ɭ yÑȓÞɟØ ÒȕÛx-θÛÃɟØ, ȑÑ×ɰŝÌ ©Ø ȎØ¾ɦÊx ¾ɭ ÞɟÎ η¾×ɟ ÅɟÍɟ ßɮ] ȑÑ×ɨȒÅÍ 
ÖʃÈɭÑɭęÞ ŢÌɟÙɡ Öʃ ÖÜɠÑ ¾ɥ ÅȼØÍʇ ©Ø ÖÜɠÑ Þɭ yÒɭνàÍ zÛĤ×¾Íɟ̈ ɰ ÒØ ÅɨØ ȏÏ×ɟ ÅɟÍɟ ßɮ] {Þɭ ÖȕÙ }Ò¾ØÌ 
ȑÑÖɟxÍɟ (¨|¤Ö) ʬÛɟØɟ ¾ɥ À| ©Ø ȑÑÐɟxȎØÍ ÖȕÙ εÞÓɟȎØÜʇ ¾ɭ zÞÒɟÞ ¾ʃȏşÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ÖʃÈɭÑɭęÞ ŢÔɰÐ¾ ¾ɨ 
ȑÑÖɟxÍɟ̈ ɰ ¾ɥ εÞÓɟȎØÜʇ ÒØ ÒȎØÜɨÐÑ ©Ø ÞȓÐɟØ ÙɟÀȕ ¾ØÑɭ ¾ɭ εÙ¤ yÒÑɭ ÞÕɠ yÑȓÕÛ ©Ø θÛÜɭÝáÍɟ ¾ɟ }Ò×ɨÀ 
¾ØÑɟ ÒîÍɟ ßɮ] 

 

ȑÑ×ɨȒÅÍ ÖʃÈɭÑɭęÞ ¾ɥ yȑÑÛɟ×xÍɟ¤ɯ: 

{ÞÖʃ ÖȕÙ ȼÒ Þɭ ȑÑĞÑεÙζ¿Í ÀȑÍθÛκÐ×ɟɯ ÜɟεÖÙ ßʅ: 

1. ȑÑØɡàÌ 

2. ×ɨÅÑɟ ¤Ûɰ ηŎ×ɟęÛ×Ñ 

3. ȎØÒɨȏÈʋÀ ¤Ûɰ ÏĦÍɟÛɭéɠ¾ØÌ 

4. ÞȓÐɟØ ¾ɭ εÙ¤ ÷ɥÊÔɮ¾ ©Ø ¾ɟØxÛɟ{×ɟɰ 

5. ÅɟɯÃ ÒîÍɟÙ 

ȑÑØɡàÌ: 
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ȑÑØɡàÌ ÞÔÞɭ ÖßĕÛÒȕÌx ÁÈ¾ ßɮ. ¤¾ ĘÛȑÑ ȑÑØɡàÌ ŢÌɟÙɡ ¤¾ yċÄɢ ÖʃÈɭÑɭęÞ ŢÌɟÙɡ ¾ɭ εÙ¤ ¤¾ ÖÅÔȕÍ zÐɟØ 
ÔÑɟÍɠ ßɮ] {Þɭ |ÖɟÑÏɟØ ©Ø yÑȓÕÛɠ ßɟÎʇ Þɭ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ Íɟη¾ Þßɡ ÞÖ× ÒØ Þßɡ ÙɨÀʇ ʬÛɟØɟ Þßɡ ÞÖĦ×ɟ ¾ɟ 
ÒÍɟ ÙÀɟ×ɟ Åɟ Þ¾ɭ ©Ø ÞÖ× ÒØ ÞȓÐɟØɟĕÖ¾ ¾ɟØxÛɟ| ¾ɥ Åɟ Þ¾ɭ] η¾Þɠ ¾ɨ ÛɮÐɟȑÑ¾ }ġÙɰÁÑ ©Ø yÞȓØνàÍ 
¾ɟÖ¾ɟÅɠ ÒȎØȒĦÎȑÍ×ʇ ÒØ Õɠ Ę×ɟÑ ÏɭÑɟ Ãɟȏß¤] ¾ɟ×x ¾ɥ ȒĦÎȑÍ ¾ɥ ÀɰÕɠØÍɟ ©Ø }ĕÒɟÏÑ ÛɟÍɟÛØÌ Öʃ {Þ¾ɭ ÖßĕÛ ¾ɭ 
zÐɟØ ÒØ ȑÑØɡàÌ ¾ɥ zÛȗȒĕÍ×ʇ ¾ɨ yɰȑÍÖ ȼÒ ȏÏ×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

×ɨÅÑɟ ¤Ûɰ ηŎ×ɟęÛ×Ñ: 

ÖʃÈɭÑɭęÞ ×ɨÅÑɟ yȑÑÛɟ×x ȼÒ Þɭ θÒÄÙɭ yÑȓÕÛ, }Ò¾ØÌ ¾ɥ ȒĦÎȑÍ ©Ø ¨|¤Ö ¾ɥ εÞÓɟȎØÜʇ ÒØ zÐɟȎØÍ ßɮ] η¾Þɠ Õɠ 
ÖØĞÖÍ ¾ɨ ηŎ×ɟȒęÛÍ ¾ØÑɭ ¾ɭ εÙ¤ ÏɡÁx¾ɟεÙ¾ ©Ø yġÒ¾ɟεÙ¾ ÏɨÑʇ ×ɨÅÑɟ¤ɯ ßɨ Þ¾Íɠ ßʅ] }Ò¾ØÌʇ ¾ɭ η¾Þɠ Õɠ 
ȑÑ×ɨȒÅÍ ȑÑĥÒɟÏÑ ¾ɨ ÒȕØɟ ¾ØÑɭ ¾ɭ εÙ¤ ¾ɟεÖx¾, ÞɟÖŐɠ ©Ø Þßɟ×¾ ÞɭÛɟ¨ɰ ¾ɥ ×ɨÅÑɟ ÔÑɟÑɠ ßɨÀɠ 

 

ŢÙɭ¿Ñ: 

ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ ¾ɟ θÛÛØÌ ©Ø ¾εÖx×ʇ, ÞɟÖκŐ×ʇ, ÞɭÛɟ¨ɰ ¾ɭ ÞɰÏÕx Öʃ ÞÕɠ ÞɰÔɰκÐÍ zÛĤ×¾Íɟ¨ɰ ¾ɨ ȑÑĥÒɟÏÑ Þɭ 
ÒßÙɭ ©Ø ÔɟÏ Öʃ ŢÙɭζ¿Í η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ×ß ÕθÛĥ× ¾ɭ ÞɰÏÕʝ ©Ø yċÄɭ ÖʃÈɭÑɭęÞ {ȑÍßɟÞ ¾ɭ ȑÑÖɟxÌ ¾ɭ εÙ¤ 
zÛĤ×¾ ßɮ] 

 

ŢȑÍηŎ×ɟ: 

ÖØĞÖÍ ¾ɭ ÍȓØɰÍ ÔɟÏ ÖÜɠÑʇ/}Ò¾ØÌʇ ¾ɭ ģ×ÛßɟØ ¾ɨ ÞÖ×-ÞÖ× ÒØ ȎØ¾ɦÊx η¾×ɟ ÅɟÑɟ Ãɟȏß¤ Íɟη¾ ŢÏÜxÑ Öʃ ×ȏÏ 
¾ɨ| ÞȓÐɟØ/ÒȎØÛÍxÑ ßɨ Íɨ }Þɭ ÑɨÈ η¾×ɟ Åɟ Þ¾ɭ, ȒÅÞÞɭ ÕθÛĥ× ¾ɭ ÖʃÈɭÑɭęÞ ŢÎɟ̈ ɰ Öʃ ÞȓÐɟØ ©Ø ÞȓÐɟØ ¾ØÑɭ Öʃ ¾ɟÓɥ 
ÖÏÏ εÖÙɭÀɠ] 

  

ÅɟɯÃ ÒîÍɟÙ: 

}Ò¾ØÌʇ ¾ɥ yÃɟÑ¾ ×ɟ ŎεÖ¾ θÛÓÙÍɟ, ÔɟØ-ÔɟØ ßɨÑɭ ÛɟÙɡ θÛÓÙÍɟ¨ɰ ¾ɥ ÀßÑ ÅɟɰÃ ¾ɥ ÅɟÑɠ Ãɟȏß¤ ©Ø ¾ɟØÌʇ ¾ɥ 
ÒßÃɟÑ ¾ɥ ÅɟÑɠ Ãɟȏß¤] {ÞÞɭ yȑÑÐɟxȎØÍ }Ò¾ØÌ ¿ØɟÔɠ ¾ɨ Øɨ¾Ñɭ Öʃ ÖÏÏ εÖÙɭÀɠ] θÛÓÙÍɟ¨ɰ ¾ɭ ¾ɟØÌʇ ¾ɨ ȑÑÐɟxȎØÍ 
¾ØÑɭ ¾ɭ εÙ¤ ȼÈ ¾ɦé ¤ÑɟεÙεÞÞ (zØÞɠ¤) zȏÏ ÅɮÞɭ ÍØɡ¾ʇ ¾ɨ yÒÑɟ×ɟ ÅɟÍɟ ßɮ ©Ø ÕθÛĥ× Öʃ {Þ¾ɥ ÒȓÑØɟÛȗȒĕÍ Ñ 
ßɨ, {Þ¾ɭ εÙ¤ zÛĤ×¾ ¾ɟØxÛɟ| ¾ɥ ÅɟÍɠ ßɮ] 

 

ŢɟÀɟȒĆÍ. ÒȕÛɟxÑȓÖɟȑÑÍ 'Predictive) Ø¿ - Ø¿ɟÛ: 
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×ß ÖʃÈɭÑɭęÞ ¾Ô η¾×ɟ ÅɟÑɟ Ãɟȏß¤ {Þ¾ɥ ÕθÛĥ×ÛɟÌɠ ¾ØÑɭ ¾ɭ εÙ¤ ÞɭÛɟ }Ò¾ØÌʇ ¾ɥ ȒĦÎȑÍ ȑÑÐɟxȎØÍ ¾ØÑɭ ¾ɥ ¤¾ 
Í¾Ñɠ¾ ßɮ] ×ß ȸȒĥÈ¾ɨÌ ȑÑ×εÖÍ ×ɟ ÞÖ×-zÐɟȎØÍ ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ ¾ɥ ÍȓÙÑɟ Öʃ ÙɟÀÍ ÔÃÍ ŢÏɟÑ ¾ØÍɟ ßɮ Ć×ʇη¾ 
¾ɟ×x ¾ɭÛÙ zÛĤ×¾Íɟ ÒîÑɭ ÒØ ßɡ η¾¤ ÅɟÍɭ ßʅ] yκÐ¾ɟɰÜ ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ ÍÔ η¾×ɟ ÅɟÍɟ ßɮ ÅÔ }Ò¾ØÌ ÞɭÛɟ Öʃ 
ßɨÍɟ ßɮ, ȒÅÞÞɭ ÞɟÖɟę× εÞĦÈÖ ÞɰÃɟÙÑ Öʃ ģ×ÛÐɟÑ ¾Ö ßɨ ÅɟÍɟ ßɮ] 

 

}Ò¾ØÌʇ ¾ɭ ÖʃÈɭÑɭęÞ Öʃ ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ (ÒɠÊɠ¤Ö) ¾ɨ yÒÑɟÑɭ Þɭ Ò×ɟxĚÍ ÙɟÀÍ ÔÃÍ ©Ø }ċÃ εÞĦÈÖ 
θÛĤÛÞÑɠ×Íɟ ßɨ Þ¾Íɠ ßɮ] 

 

θÛĤÛÞÑɠ×Íɟ ¾ʃȏşÍ ÖʃÈɭÑɭęÞ ×ɟ zØÞɠ¤Ö ÒɟØɰÒȎØ¾ ȑÑÛɟØ¾ }Òɟ×ʇ ¾ɭ yÙɟÛɟ ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ (ÒɠÊɠ¤Ö) Í¾Ñɠ¾ʇ 
¾ɭ }Ò×ɨÀ ÒØ ÅɨØ ÏɭÍɟ ßɮ] 

 

ßɟÙ ¾ɭ ÛÝʝ Öʃ, ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ ¾ɭ ¾ɟ×ɟxęÛ×Ñ ¾ɟ ÃÙÑ ßɮ, Ùɭη¾Ñ ×ß ÒȕØɡ ÍØß Þɭ yÒÑɟ¤ ȐÔÑɟ ©Ø 
{Þ¾ɭ Öȕġ× ¾ɨ ÞÖÆɭ ȐÔÑɟ η¾×ɟ ÅɟÍɟ ßɮ] ßɟÙɟɯη¾, η¾Þɠ Õɠ }Ò¾ØÌ ¾ɥ ÍØß, ÞÓÙÍɟ }Ò¾ØÌ ¾ɭ ¾ɟ×ɟxęÛ×Ñ ©Ø 
}Ò×ɨÀ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

 

ÞÖŐ }Ò¾ØÌ ŢÕɟÛÜɠÙÍɟ ©Ø θÛĤÛÞÑɠ×Íɟ ŢηŎ×ɟ ŢÕɟÛÜɠÙÍɟ ¾ɥ ȑÑÀØɟÑɠ ¾ØÑɟ yÔ Ò×ɟxĚÍ Ñßɡɰ ßɮ] ÖßĕÛÒȕÌx ßɨÍɭ 
ßȓ¤ Õɠ, ×ɭ }Òɟ× ¾ɭÛÙ ÒßÙɟ ¾ÏÖ ßʅ] ÙɟÀÍ ÔÃÍ ¾ɭ ÒȎØÌɟÖʇ ¾ɥ Öɟŝɟ ȑÑÐɟxȎØÍ ¾ɥ ÅɟÑɠ Ãɟȏß¤ ©Ø {ÞÞɭ ØɟÅĦÛ 
àÖÍɟ Öʃ ÛȗθǦ ßɨÀɠ] 

 

¥Þɟ ¾ØÑɭ Þɭ, θÛĤÛÞÑɠ×Íɟ ŢÔɰÐ¾, ÜɠÝx ŢÔɰÐ¾ʇ ¾ɥ ÞÖÆ ¾ɭ yÑȓÞɟØ Ţ×ɟÞʇ ¾ɥ Öɟŝɟ ȑÑÐɟxȎØÍ ¾Ø Þ¾Íɭ ßʅ] 

×ß ȑÑÐɟxȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ Asset ¾ɟ yĘ××Ñ ¾ØÑɟ Üȓȼ ¾Øʃ η¾ ×ß ¾ɮÞɭ θÛÓÙ ßɨ Þ¾Íɠ ßɮ ©Ø }Ñ θÛÓÙÍɟ̈ ɰ ¾ɭ 
ÒȎØÌɟÖ Ć×ɟ ßʇÀɭ] ßɟÙɟɯη¾ {Þ¾ɭ εÙ¤ ÒßÙɭ Þɭ yκÐ¾ ¾ɟÖ ¾ØÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ, PdM ¾ɟ×ɟxęÛ×Ñ Öʃ ÏàÍɟ 
yȑÍȎØĆÍ ÞÖ× ¾ɟ Üɠő ÕȓÀÍɟÑ ¾Ø ÏɭÍɠ ßɮ]  

 

ȑÑÀØɟÑɠ ŢηŎ×ɟ ¾ɟ εÞÓx ¤¾ ȏßĦÞɟ ßɮ] θÛĤÛÞÑɠ×Íɟ {ɰÅɠȑÑ×ȎØɰÀ ©Ø ÕθÛĥ× ¾ßÑɭÛɟÙɟ Ţɩʬ×ɨκÀη¾×ʇ Öʃ ÞÕɠ ÞȓÐɟØʇ 
¾ɭ ÔɟÛÅȕÏ, {Þ ÞØÙ yÛÐɟØÌɟ ¾ɨ yÕɠ Õɠ }ʬ×ɨÀʇ Öʃ ¾Ö ÞÖÆɟ ÅɟÍɟ ßɮ] ȑÑÀØɟÑɠ ¾ɟ ÞÖÎxÑ ¾ØÑɭ ¾ɭ εÙ¤ Ôîɭ 
ÒȕɰÅɠÀÍ ģ×× η¾¤ ÅɟÍɭ ßʅ, Ùɭη¾Ñ ŢηŎ×ɟ ȑÑÀØɟÑɠ ¾ɭ ÖɟĘ×Ö Þɭ ŢɟĚÍ ÊɭÈɟ ¾ɭ θÛĤÙɭÝÌ ÒØ ÔßȓÍ ¾Ö Ę×ɟÑ ȏÏ×ɟ ÅɟÍɟ 
ßɮ] 

 

ÞàÖ ģ×ȒĆÍ ÊɭÈɟ ¾ɨ ÞȕÃÑɟ Öʃ ÔÏÙÑɭ ¾ɭ εÙ¤ ÊɭÈɟ ¾ɟ θÛĤÙɭÝÌ ¾ØÍɭ ßʅ] 
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¾ɰÒȑÑ×ʇ ¾ɨ ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɟ Ãɟȏß¤ η¾ θÛĤÙɭÝÌ ¾ØÑɭ ÛɟÙɭ ÙɨÀ ÞàÖ ßʇ, Ò×ɟxĚÍ ȼÒ Þɭ ÞɟÐÑ ÞɰÒęÑ ßʇ ©Ø 
ĦÎɟθÒÍ }ǥɭĤ×ʇ ¾ɨ ÒȕØɟ ¾ØÑɭ ¾ɭ εÙ¤ }Ñ¾ɥ ŢηŎ×ɟ¨ɰ Öʃ zÛĤ×¾ ȑÑ×ɰŝÌ ßʇ] 

ÒɟØɰÒȎØ¾ ÒɠÊɠ¤Ö ŢÎɟ¤ɰ yĆÞØ ŢηŎ×ɟ ¾ɨ ÀɰÕɠØÍɟ Þɭ Ñßɡɰ ÙɭÍɠɰ] ÊɭÈɟ ŢɟĚÍ ¾ØÑɭ, ÊɭÈɟ ¾ɟ θÛĤÙɭÝÌ ¾ØÑɭ, ÞȕÃÑɟ ȎØÒɨÈx 
¾ØÑɭ ©Ø ÞȕÃÑɟ ŢÔɰκÐÍ ¾ØÑɭ ¾ɭ ÍØɡ¾ʇ ÒØ ÞȓÐɟØ ¾ɭ yÛÞØʇ ¾ɭ ȼÒ Öʃ Üɟ×Ï ßɡ ¾Õɠ ÒȓÑθÛxÃɟØ η¾×ɟ ÅɟÍɟ ßɮ] 
ßɟÙɟɯη¾, Ñ×ɟ zκÎx¾ ÛɟÍɟÛØÌ ßØ η¾Þɠ ¾ɨ ÒɟØɰÒȎØ¾ áɟÑ ©Ø ĦÛɠ¾ȗÍ Þĕ×ʇ ÒØ ÒȓÑθÛxÃɟØ ¾ØÑɭ ¾ɭ εÙ¤ ÖÅÔȕØ ¾Ø 
Øßɟ ßɮ]  
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ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ ¾ɥ Í¾Ñɠ¾ʃ: 

}Ò¾ØÌ ¾ɥ ȒĦÎȑÍ ¾ɟ Öȕġ×ɟɰ¾Ñ ¾ØÑɭ ¾ɭ εÙ¤ ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ ÀɮØ-θÛÑɟÜ¾ɟØɡ ÒØɡàÌ Í¾Ñɠ¾ʇ ¾ɟ }Ò×ɨÀ ¾ØÍɟ 
ßɮ, ÅɮÞɭ η¾ yÛØĆÍ, ĘÛȑÑ¾ (zɰεÜ¾ ȑÑÛxßÑ ©Ø Ûɟ×ȓÅȑÑÍ yġŘɟÞɨȑÑ¾), ¾ɰÒÑ θÛĤÙɭÝÌ, ĘÛȑÑ ĦÍØ ÖɟÒ, ÍɭÙ-θÛĤÙɭÝÌ 
©Ø yę× θÛεÜĥÈ ¦ÑÙɟ{Ñ ÒØɡàÌ] 

 

¾ɰÒÑ θÛĤÙɭÝÌ: 

ÀȑÍ Öʃ Ţĕ×ɭ¾ }Ò¾ØÌ ¾ɰÒÑ ¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ ©Ø {Þɭ zÛȗȒĕÍ z×ɟÖ ©Ø ÍØɰÀ ¾ɭ ÃØÌ ʬÛɟØɟ ÒßÃɟÑɟ Åɟ Þ¾Íɟ 
ßɮ] ÅÔ ¾ɨ| ÖÜɠÑ ÞɟÖɟę× ȼÒ Þɭ ¾ɟÖ ¾Ø Øßɡ ßɨÍɠ ßɮ, Íɨ ¾ɰÒÑ ¾ɟ ÒɮÈÑx ¾ɰÒÑ ßĦÍɟàØ ¾ɭ ȼÒ Öʃ ÏÅx η¾×ɟ ÅɟÍɟ 
ßɮ] θÛÃÙÑ ¤¾ ¾ɰÒÑ θÛĤÙɭÝ¾ ÒØ ÏÅx η¾¤ ÅɟÍɭ ßʅ ©Ø {ÞÞɭ ÞȓÐɟØɟĕÖ¾ ¾ɟØxÛɟ| ßɨÍɠ ßɮ] 

 

yġŘɟÞɨȑÑ¾: 

×ß Í¾Ñɠ¾ ÏØɟØʇ ¾ɟ ÒÍɟ ÙÀɟÑɭ ©Ø ¾ÖÅɨØ àɭŝʇ Öʃ ÞɰàɟØÌ/àØÌ ¾ɥ ÞɠÖɟ ȑÑÐɟxȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ ÐɟÍȓ ¾ɭ vessel, 

Òɟ{θÒɰÀ zȏÏ ¾ɥ ÏɡÛɟØ ¾ɥ ÖɨÈɟ| ¾ɟ ÞÛɴàÌ ¾ØÑɭ ¾ɭ εÙ¤ }Ò×ɨÀɠ ßɮ] 

 

{ęţɟØɭÊ ιÊÈɭĆÜÑ: 

ÀÖx ĦÎɟÑ ¾ɟ ÒÍɟ ÙÀɟÑɭ ¾ɭ εÙ¤ {ęţɟØɭÊ κÃŝ ×ɟ ÎÖɼŐɟÓ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ×ß θÛÜɭÝ ȼÒ Þɭ ÍÔ }Ò×ɨÀɠ 
ßɨÍɟ ßɮ ÅÔ ÍɟÒÖɟÑ yκÐ¾ ßɨÍɟ ßɮ ©Ø Õȏή×ʇ, vessel, ÙɭÊÙ ÏɡÛɟØʇ ©Ø Òɟ{Ò Ùɟ{Ñʇ ¾ɭ yɰÏØ ßɨÑɭ ÛɟÙɡ ÁÈÑɟ¨ɰ ¾ɭ 
ÔɟØɭ Öʃ ÒÍɟ Ñßɡɰ ÃÙ ÒɟÍɟ ßɮ, ȒÅÞÖʃ ȐÔÅÙɡ ¾ɭ ÍɟØʇ zȏÏ Öʃ ÀÖɶ ¾ɟ ȑÑÖɟxÌ Õɠ ÜɟεÖÙ ßɮ] 

 

Eddy ŢÛɟß: 

×ß ßɡÈ ¤ĆÞÃʃÅÞx ×ɟ yę× {¾ɟ{×ʇ ¾ɭ ÀɮØ-ÃȓɰÔ¾ɥ× Òɟ{Ò ʨ×ȕÔʇ ¾ɭ ÏɨÝʇ ¾ɭ ȑÑØɡàÌ Öʃ }Ò×ɨÀɠ ßɮ] 

 

ÍɭÙ θÛĤÙɭÝÌ: 

ÃɟÙȕ }Ò¾ØÌʇ ¾ɭ ÍɭÙ ¾ɭ ÑÖȕÑʇ ¾ɟ θÛĤÙɭÝÌ ¾Ø¾ɭ, ÁÈ¾ʇ ¾ɭ ¿ØɟÔ ßɨÑɭ ¾ɭ ÔɟØɭ Öʃ ÅɟÑ¾ɟØɡ ĦÎɟθÒÍ ¾ɥ Åɟ Þ¾Íɠ ßɮ] 
×ß ¤¾ ÏɡÁx¾ɟεÙ¾ ¾ɟ×xŎÖ ßɮ Ùɭη¾Ñ η¾Þɠ Õɠ yę× Ţɩʬ×ɨκÀη¾×ʇ ¾ɥ ÍȓÙÑɟ Öʃ yκÐ¾ ÒȕÛɟxÑȓÖɟȑÑÍ ßɨ Þ¾Íɟ ßɮ] ÐɟÍȓ 
¾ɭ ¾Ìʇ ¾ɥ ÞɟɰşÍɟ }Ò¾ØÌʇ Öʃ ȑÁÞɟÛ ¾ɥ ÞɠÖɟ ¾ɨ ÏÜɟxÍɠ ßɮ ©Ø η¾Þɠ Õɠ ¿ØɟÔɠ Þɭ ÒßÙɭ ÞÖ× ÒØ ¾ɟØxÛɟ| ¾ɥ 
zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 
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ÖʃÈɭÑɭęÞ ¾ɥ ÑÛɠÑÍÖ Í¾Ñɠ¾ʃ ¤¾ ÞηŎ×/ÞÈɡ¾ ÖʃÈɭÑɭęÞ ȸȒĥÈ¾ɨÌ yÒÑɟÍɠ ßʅ] {Þ ÍØß ¾ɥ Í¾Ñɠ¾ ¾ɭ ÒɠÄɭ ¾ɟ ÏÜxÑ 
ßɮ: "{Þɭ ¤¾ ÔɟØ Éɢ¾ ¾Øʃ ©Ø {Þɭ Éɢ¾ Þɭ Éɢ¾ ¾Øʃ" 

{Þ Í¾Ñɠ¾ ¾ɭ Öȓć× ÁÈ¾ ßʅ: 

1. η¾Þɠ θÛÜɭÝ }Ò¾ØÌ/ÖÜɠÑØɡ ¾ɟ ÒȎØÃɟÙÑ ÞɰÏÕx 

2. yÒÑɭ ÅɠÛÑ¾ɟÙ ¾ɭ ÏɩØɟÑ }Ò¾ØÌ ¾ɭ ŢÏÜxÑ ¾ɭ ¥ȑÍßɟεÞ¾ ÊɭÈɟ ¾ɟ ÞɰŐß 

3. ÔĞÒ ÒØɡàÌ, ÃØÌ, ĦÑɭß¾, ÎÖɼŐɟÓɥ zȏÏ ÅɮÞɭ θÛÜɭÝ ÒØɡàÌʇ ¾ɟ ŢÏÜxÑ] 

ÞηŎ× ÖʃÈɭÑɭęÞ ¾ɭ Óɟ×Ïɭ ©Ø Ñȓ¾ÞɟÑ: 

ÙɟÕ: 

1. }Ò¾ØÌ ¾ɟ ÅɠÛÑ Ôïɟ×ɟ À×ɟ ßɮ 

2. }Ò¾ØÌ ¾ɥ θÛĤÛÞÑɠ×Íɟ Öʃ ÞȓÐɟØ ßȓz ßɮ 

3. yÞÓÙÍɟ¨ɰ Öʃ ¾Öɠ 

4. Êɟ}ÑÈɟ{Ö Öʃ ¾Öɠ 

5. ÞÖŐ ÖʃÈɭÑɭęÞ Öʃ ¾Öɠ 

Ñȓ¾ÞɟÑ: 

1. }Ò¾ØÌʇ ©Ø ÞɭÛɟ̈ ɰ ¾ɥ Ôïɡ ßȓ| ÙɟÀÍ] 

2. }Ò¾ØÌʇ ¾ɭ ÞɰÃɟÙÑ ¾ɭ εÙ¤ yȑÍȎØĆÍ ¾ɩÜÙ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

3. ÖɟÑεÞ¾Íɟ ©Ø ÏÜxÑ Öʃ ÔÏÙɟÛ ÛɟɰȑÄÍ ßɮ] 

ÞÖ× ¾ɥ ÖɟɰÀ ßɮ η¾ ÒɟØɰÒȎØ¾ ÒɠÒɠ¤Ö Üɭʪ×ȕÙ Þɭ ÙÁȓ ÞɠÅɠÈɡ CGT(ÞÓɟ|, ŐɠεÞɰÀ ©Ø Èɟ{ÈȑÑɰÀ) ģ×ÛĦÎɟ ¾ɥ ¨Ø 
ÔÏÙɟÛ η¾×ɟ Åɟ¤] 

÷ɟ×Ïɭ: 

ü }ċÃ }ĕÒɟÏÑ zÛĤ×¾Íɟ ¾ɭ εÙ¤ ÖʃÈɭÑɭęÞ zÛĤ×¾Íɟ¨ɰ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾ØÑɟ] 

ü ÖʃÈɭÑɭęÞ Êɟ}ÑÈɟ{Ö Öʃ ¾Öɠ. 

ü ÅÑÜȒĆÍ ¾ɟ {ĥÈÍÖ }Ò×ɨÀ. 

ü ÞɠÅɠÈɡ ¾ɥ Ôïɡ ßȓ| zÛȗȒĕÍ yκÐ¾ θÛĤÛÞÑɠ×Íɟ ÞȓȑÑȒĤÃÍ ¾ØÍɠ ßɮ] 
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7.4 ÖʃÈɭÑɭęÞ Öʃ ÑÛɠÑÍÖ ȻÆɟÑ: 

  

¾ɰĚ×ȕÈØ ŢÔɰκÐÍ ÖʃÈɭÑɭęÞ ŢÌɟÙɡ(Þɠ¤Ö¤Ö¤Þ)ßÖɟØɡ ¾ȓÄ SAIL {¾ɟ{×ʇ Öʃ yÒÑɟ×ɟ À×ɟ }Ò¾ØÌ ÏĦÍɟÛɭéɠ¾ØÌ, ÖʃÈɭÑɭęÞ 
×ɨÅÑɟ (yÑȓÞȕÃɠ, ȑÑØɡàÌ ©Ø ĦÑɭßÑ), ÙɟÀÍ, ÞɟÖŐɠ ¾ɥ zÛĤ×¾Íɟ, ŢÔɰÐÑ ÞȕÃÑɟ ŢÌɟÙɡ ¾ɭ ÞɰÏÕx Öʃ yĕ×κÐ¾ 
Öȕġ×ÛɟÑ ßɮ] 

 

Óɟ×Ïɭ ×ɭ ßʅ: 

i)  ŢÔɰÐÑ ¾ɭ ÞÕɠ ĦÍØʇ ÒØ ĕÛȎØÍ ÞɰÃɟØ 

ii) ÖɟÑÛ ¤Ûɰ ÞɟÖŐɠ ¾ɭ }ÒÙĜÐ ÞɰÞɟÐÑʇ ¾ɟ yÑȓ¾ȕÙÑ 

iii) ÔɭßÍØ ×ɨÅÑɟ ©Ø Üɭʪ×ȕεÙɰÀ 

iv) ÅɦÔ Ôɮ¾ÙɦÀ ¾ɥ ÒßȓɯÃ ¾ɭ εÙ¤ Íɮ×ɟØ 

v) ĦÈɦ¾ ÊɭÈɟ Í¾ ĕÛȎØÍ ÒßȓɰÃ ¾ɭ ¾ɟØÌ {ęÛʃŘɡ ȑÑ×ɰŝÌ Öʃ ÞȓÐɟØ ßȓz 

vi) ¾ɟ×ɟxęÛ×Ñ ¾ɭ }ǥɭĤ× Þɭ ŢÌɟÙɡ ©Ø ÞÖ× ŢÔɰÐÑ Öʃ ÞÖŐ ÞȓÐɟØ] 

Þɠ¤Ö¤Ö¤Þ Öɦʪ×ȕÙ Öʃ ȑÑĞÑεÙζ¿Í ÜɟεÖÙ ßʅ: 

1. }Ò¾ØÌ ÛÀɶ¾ØÌ 

2. ÖʃÈɭÑɭęÞ ×ɨÅÑɟ, ȑÑĥÒɟÏÑ, ȑÑÀØɟÑɠ, Öȕġ×ɟɰ¾Ñ ©Ø {ȑÍßɟÞ 

3. yκÐ¾ÍÖ }Ò×ɨÀ ¾ɭ εÙ¤ ¾ɮȒĚÈÛ ÜɦÒ Üɭʪ×ȕÙ ©Ø ÒȓÅʝ ¾ɟ ȑÑÖɟxÌ 

4. ÞɟÖŐɠ ȑÑ×ɨÅÑ/Ŏ× ¤Ûɰ ÕɰÊɟØ ȑÑ×ɰŝÌ ŢÌɟÙɡ 

ȒĦÎȑÍ zÐɟȎØÍ ÖʃÈɭÑɭęÞ ŢÌɟÙɡ (ÞɠÔɠ¤Ö¤Þ): 

  

ȒĦÎȑÍ zÐɟȎØÍ ÖʃÈɭÑɭęÞ ¾ɨ ¤¾ ¥Þɠ ŢηŎ×ɟ ¾ɭ ȼÒ Öʃ ÛζÌxÍ η¾×ɟ À×ɟ ßɮ ȒÅÞ¾ɭ εÙ¤ Ţɩʬ×ɨκÀη¾×ʇ ©Ø ÙɨÀʇ ¾ɭ 
¾ɩÜÙ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ, Åɨ }Ò¾ØÌʇ ¾ɥ ÖʃÈɭÑɭęÞ zÛĤ×¾Íɟ¨ɰ ¾ɭ ÔɟØɭ Öʃ ÞÖ× ÒØ ȑÑÌx× ÙɭÑɭ ¾ɭ εÙ¤ ÞÕɠ 
}ÒÙĜÐ }Ò¾ØÌ ȒĦÎȑÍ×ʇ, Þɰ¾ɭÍ¾ʇ (ÑɮÏɟȑÑ¾ ©Ø ŢÏÜxÑ ÊɭÈɟ, ¦ÒØɭÈØ ÙɦÀ ÊɭÈɟ, ÖʃÈɭÑɭęÞ {ȑÍßɟÞ ©Ø ιÊÅɟ{Ñ áɟÑ) ¾ɨ 
¤¾ɥ¾ȗÍ ¾ØÍɟ ßɮ] 

 

ȒĦÎȑÍ zÐɟȎØÍ ÖʃÈɭÑɭęÞ ¾ɟ ÙĨ× }Ò¾ØÌʇ ¾ɥ ȒĦÎȑÍ ¾ɭ zÐɟØ ÒØ ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ ¾ɥ zÛĤ×¾Íɟ ¾ɟ ȑÑÐɟxØÌ 
¾Ø¾ɭ θÛĤÛÞÑɠ×Íɟ ©Ø }ÒÙĜÐÍɟ ¾ɨ yÑȓ¾ȕεÙÍ ¾ØÑɟ ßɮ] "ÕθÛĥ×ÛɟÌɠ Í¾Ñɠ¾ʇ", Ţɩʬ×ɨκÀη¾×ʇ, ȒĦÎȑÍ ¾ɥ ȑÑÀØɟÑɠ 
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©Ø yÛÙɨ¾Ñ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ, {Þ¾ɟ }Ò×ɨÀ θÛÓÙÍɟ ¾ɭ ÞÔÞɭ ÞɰÕɟθÛÍ ÞÖ× ¾ɨ zÀɭ ÔïɟÑɭ ©Ø }Þ¾ɥ Øɨ¾ÎɟÖ ¾ɭ 
εÙ¤ ×ɨÅÑɟ ÔÑɟÑɭ ©Ø ¾ɟ×x ¾ØÑɭ ¾ɥ Þɰ×ɰŝ ¾ɥ àÖÍɟ ¾ɨ ÔïɟÑɭ ¾ɭ εÙ¤ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ ¾ɟ×x Åɨ η¾¤ ÅɟÍɭ ßʅ Ûɭ Ñ ¾ɭÛÙ ÞÖ× zÐɟȎØÍ zÛȗȒĕÍ×ʇ Í¾ ÞɠεÖÍ ßɨÍɭ ßʅ ÔȒġ¾ ȒĦÎȑÍ×ʇ ÒØ Õɠ 
zÐɟȎØÍ ßɨÍɭ ßʅ] ÅÔη¾ ȑÑ×εÖÍ ȑÑØɡàÌ, ÏÔɟÛ, ÍɟÒÖɟÑ, ¾ØɰÈ zȏÏ ÅɮÞɭ ÖɟÒÏɰÊʇ ¾ɥ ȑÑÀØɟÑɠ Þɭ ¾| ¾ɟ×x 
zÛĤ×¾Íɟ¨ɰ ¾ɟ ÒÍɟ ÃÙÍɟ ßɮ, ÖʃÈɭÑɭęÞ ÞɰÀÉÑ ÒȕÛɟxÑȓÖɟȑÑÍ ÖʃÈɭÑɭęÞ (ÒɠÊɠ¤Ö) ¾ɭ ÍßÍ θÛĦÍȗÍ ȒĦÎȑÍ ȑÑÀØɟÑɠ ¾ɭ 
zÐȓȑÑ¾ ÍØɡ¾ʇ ¾ɨ yÒÑɟ Øßɭ ßʅ] 

 

7.5 ĦÑɭßÑ 

ÒȎØÃ×:- 

×ɟɰȐŝ¾ ȼÒ Þɭ {ɰÅɠȑÑ×Ø ŢÌɟÙɡ ¾ɥ ¤¾ ÞɟÖɟę× θÛÜɭÝÍɟ ¤¾ ÁÈ¾ ¾ɥ ÏȕÞØɭ ¾ɭ ÞɰÔɰÐ Öʃ ÞɟÒɭà ÀȑÍ ßɮ] ÁÝxÌ ¾ɭ ÒȎØÌɟÖĦÛȼÒ ~Åɟx 

¾ɟ yÒģ×× ßɨÍɟ ßɮ] ÞÔÞɭ ÖɟÑ¾ ȸȒĥÈ¾ɨÌ ßɟ{ŚɨÊɟ×ÑɟεÖ¾ ØʃÅ Öʃ ĦÑɭßÑ ¾ɟ }Ò×ɨÀ ¾ØÑɟ ßɮ] ÍÔ ÁÝxÌ ¾ɟÓɥ ¾Ö ßɨ Þ¾Íɟ ßɮ] 

ÁÝxÌ ¾ɥ }ĕÒȒĕÍ Ţ¾ȗȑÍ Öʃ ÔßȓÍ ÔȓȑÑ×ɟÏɡ ßɮ ©Ø {Þɭ ȑÑĞÑ ĦÍØ Í¾ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ yĕ×κÐ¾ Ïɭ¿ÕɟÙ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

{Þɭ ¤¾ εÞĦÈÖ ŢɦÒÈɷ ¾ɭ ȼÒ Öʃ ÖɟÑɟ ÅɟÍɟ ßɮ ȒÅÞÖʃ ÞɟÖκŐ×ʇ ¾ɥ ¤¾ Åɨîɠ ȑÑȏÏxĥÈ ¾ɥ ÅɟÍɠ ßɮ] ¾ȓÄ ÖßĕÛÒȕÌx ȑÑ×Ö ÙɟÀȕ ßɨÍɭ ßʅ: 

1. ÁÝxÌ ÔÙ ßÖɭÜɟ ÞÍßʇ ¾ɭ ÞɟÒɭà ÛɭÀ ¾ɭ θÛÒØɡÍ ȏÏÜɟ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] 

2. ÁÝxÌ ÔÙ ÞɰÒ¾x ¾ɭ ĦÒĥÈ č×ɟεÖÍɠ× àɭŝ Þɭ ĦÛÍɰŝ ßɮ] 

3. ØɨεÙɰÀ ÁÝxÌ ßÖɭÜɟ ĦÙɟ{ιÊɰÀ ÁÝxÌ Þɭ ÔßȓÍ ¾Ö ßɨÍɟ ßɮ    

ȑÁÞɟÛ ÞÍß ÒØ ÞɟÒɭà ÀȑÍ ¾ɭ ÒȎØÌɟÖĦÛȼÒ  ÒȎØÃɟÙÑ ÞÍß Þɭ ÒÏɟÎʝ ¾ɟ ŢÀȑÍÜɠÙ Ñȓ¾ÞɟÑ ßɮ] Þȕ¿ɠ ÞÍß ÛɟÙɭ ĦÙɟ{ιÊɰÀ 

ÞɰÒ¾x Öʃ ÐɟÍȓ̈ɰ ¾ɭ εÙ¤ ×ß Ę×ɟÑ Ø¿Ñɟ ÖßĕÛÒȕÌx ßɮ η¾: 

¶ ȑÁÞɟÛ ¾ɥ ÏØ ÞɰÒ¾x ¾ɭ ĦÒĥÈ àɭŝ Þɭ ĦÛÍɰŝ ßɮ] 

¶ ÙɟÀȕ ÕɟØ ¾ɭ yÑȓÞɟØ ÈȕÈ-ÓȕÈ yÙÀ-yÙÀ ßɨÍɠ ßɮ] 

 

ĦÑɭß¾ ¾ɭ ÖȕÙ }ǥɭĤ× 

ĦÑɭßÑ ¾ɟ ÖȕÙ }ǥɭĤ× ÁÝxÌ ¾ɨ ¾Ö ¾ØÑɟ ©Ø ÖÜɠÑ Öʃ ȑÁÞɟÛ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɟ ßɮÛɭ ÍĕÛ Åɨ ÞɟÒɭà ÀȑÍ Öʃ ßʅ] {Ñ ¾ɭ yÙɟÛɟ: 

1. {ɰÈØ ÓɭÞ (ÞɰÒ¾x) àɭŝ ÒØ }ĕÒęÑ ÀÖɶ ¾ɨ ÏȕØ ¾ØÑɭ ¾ɭ εÙ¤ 

2. ÏȕθÝÍ ÒÏɟÎʝ ¾ɨ η÷ġÈØ ¾ØÑɭ ¾ɭ εÙ¤ Ùɭ Åɟ¾Ø ÔɟßØ ȑÑ¾ɟÙɭ 

3. ÞÍßʇ ÒØ ÅÖɟÛ ¾ɭ ÀÉÑ ¾ɟ θÛØɨÐ] 
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4. Aeration (ßÛɟ ¾ɭ ÔȓÙÔȓÙɭ) ©Ø ĦÑɭß¾ ¾ɭ ÆɟÀ ¾ɨ Øɨ¾] 

5. ÜɨØ ¾ɨ ¾Ö 

6. ÞɠÙʃÈ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾Øɭ 

7. ÞÍßʇ ¾ɨ ÅɰÀ Þɭ ÔÃɟ¤ 

 

ĦÑɭß¾ ÉɨÞ, yÐx-ÉɨÞ, ÍØÙ ×ɟ ÐȓɰÐ ȼÒ Öʃ ßɨ Þ¾Íɟ ßɮ] η¾Þɠ θÛÜɭÝ Ţ¾ɟØ ¾ɭ ĦÑɭß¾ ¾ɟ }Ò×ɨÀ }Þ¾ɭ yÑȓŢ×ɨÀ ¾ɥ Ţ¾ȗȑÍ ÒØ 
ȑÑÕxØ ¾ØÍɟ ßɮ] yę× Ţ¾ɟØ ¾ɭ ĦÑɭß¾ ¾ɥ ÍȓÙÑɟ Öʃ ÍØÙ ĦÑɭß¾ ¾ɟ yκÐ¾ }Ò×ɨÀ ßɨÍɟ ßɮ] 

ŐɠÞ 

Őɠé {Þɭ zÐɟØ ÍɭÙ ©Ø Àɟïɟ ¾ØÑɭ ÛɟÙɭ ¤ÅʃÈ ¾ɭ ÉɨÞ Þɭ yÐx-ÍØÙ }ĕÒɟÏ ¾ɭ ȼÒ Öʃ ÒȎØÕɟθÝÍ η¾×ɟ À×ɟ ßɮ, Åɨ ÞɰÒ¾x ÞÍß ÒØ 
κÃÒ¾Ñɭ ¾ɥ yÒÑɠ yÑȕÉɢ ÀȓÌ ¾ɭ ¾ɟØÌ ģ×ɟÒ¾ ȼÒ Þɭ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÍØÙ ÃØÌ ¿ȑÑÅ ×ɟ εÞɰÎɭȏÈ¾ ÍɭÙ ×ɟ Ïɨ ¾ɟ εÖŬÌ ßɨ 
Þ¾Íɟ ßɮ] Àɟïɟ ¾ØÑɭ ÛɟÙɟ ¤ÅʃÈ, ȒÅÞɭ ¾Õɠ-¾Õɠ ÅɭεÙɰÀ ¤ÅʃÈ Õɠ ¾ßɟ ÅɟÍɟ ßɮ, ¤¾ ÐɟȒĕÛ¾ ÞɟÔȓÑ, ÞɟÔȓÑ ¾ɟ εÖŬÌ ßɨ Þ¾Íɟ ßɮ] 

}ʬ×ɨÀ ¾ɥ yκÐ¾ɟɰÜ éȼØÍʃ ÒɭŘɨεÙ×Ö ÍɭÙ ŐɠÞ ʬÛɟØɟ ÒȕØɡ ¾ɥ ÅɟÍɠ ßʅ] ÞÔÞɭ zÖ ŐɠÞ ÐɟÍȓ ÞɟÔȓÑ Þɭ ÔÑɟ¤ ÅɟÍɭ ßʅ] ÞɟÔȓÑ 

zÐɟȎØÍ ŐɠÞ Öʃ ÞÔÞɭ ÒßÙɭ ¾ɮȒġÜ×Ö ŐɠÞ ȏÏ¿ɟ| ȏÏ×ɟ, }Þ¾ɭ ÔɟÏ ÞɨιÊ×Ö, ÞɨιÊ×Ö-¾ɮȒġÜ×Ö, εÙκÎ×Ö ©Ø ¾ɦĞĚÙɭĆÞ ŐɠÞ 
z¤] ¾ȓÄ ×ɨÅ¾ ÅɮÞɭ ¤ɰÈɡ-¦ĆÞɠÊʃÈ, ¤ɰÈɡ-θÛ×Ø, ¤ɰÈɡ-ÓɨÖ, ÅɰÀ yÛØɨÐ¾, ÞɰàɟØÌ yÛØɨÐ¾ ¾ɨ yÑȓŢ×ɨÀ ¾ɭ yÑȓÞɟØ {Þ¾ɭ 

ŢÏÜxÑ ¾ɨ ÔɭßÍØ ÔÑɟÑɭ ¾ɭ εÙ¤ ŐɠÞ Öʃ εÖÙɟ×ɟ ÅɟÍɟ ßɮ] 

ŐɠÞ ¾ɭ Ã×Ñ Öʃ ÍɟÒÖɟÑ ¤¾ ÖßĕÛÒȕÌx ¾ɟØ¾ ßɮ] ÒɭŘɨεÙ×Ö ŐɠÞ ÞĦÍɭ ßɨÍɭ ßʅ ©Ø -300C ©Ø 1000C ¾ɭ ÔɠÃ ¾ɭ ÍɟÒÖɟÑ ¾ɭ εÙ¤ 
Ò×ɟxĚÍ ßɨÍɭ ßʅ] ¾ȓÄ θÛÜɭÝ ŐɠÞ 1000C Þɭ yκÐ¾ ÍɟÒÖɟÑ ¾ɟ ÞɟÖÑɟ ¾Ø Þ¾Íɭ ßʅ, ÀɮØ ÞɟÔȓÑ zÐɟȎØÍ ŐɠÞ, θÛÜɭÝ ȼÒ Þɭ εÞεÙ¾ɦÑ 

ŐɠÞ ©Ø ¾ɮȒġÜ×Ö ÞġÓɨÑɭÈ, ÒɦÙɡ ×ȕȎØ×ɟ zÐɟȎØÍ }Ò×ɨÀɠ ßɮ] ¾Ö ÍɟÒÖɟÑ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤, εÞɰÎɭȏÈ¾ ŐɠÞ ÞÓÙ ÞɟȐÔÍ ßȓ¤ 
ßʅ] 

ŐɠÞ ¾ɭ Óɟ×Ïɭ: 

1. ¾Ö ÔɟØ Ţ×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ Ć×ʇη¾ ×ß zÞɟÑɠ Þɭ εÞĦÈÖ Öʃ ÔÑɟ ØßÍɟ ßɮ ©Ø ¾Ö ŢÛɟß àÖÍɟ ¾ɭ ¾ɟØÌ ȎØÞɟÛ ę×ȕÑÍÖ 

ßɨÍɟ ßɮ] 

2. ÍɭÙ ¾ɥ ÍȓÙÑɟ Öʃ ÔɭßÍØ ÅɰÀ Øɨ¾ÎɟÖ θÛÜɭÝÍɟ] 

3. ÏȓÀxÖ ÕɟÀʇ ¾ɟ ĦÑɭßÑ] 

4. ĦÑɭß¾ ßɟȑÑ ©Ø ÏȕθÝÍ ÒÏɟÎʝ ¾ɭ ŢÛɭÜ ¾ɨ Øɨ¾¾Ø ÔɭßÍØ ÞɠεÙɰÀ ηŎ×ɟ ŢÏɟÑ ¾ØÍɟ ßɮ] 

5. ÞØÙɡ¾ȗÍ ßɟ}εÞɰÀ ιÊéɟ{Ñ ¾ɥ zÛĤ×¾Íɟ ßɮ] 

6. ŐɠÞ ¾ɥ ÕɩȑÍ¾ ÀȓÌ (ŢÛɟß àÖÍɟ) ¾ɭ ¾ɟØÌ ÞØÙ ÞɠÙ Õɠ ÔßȓÍ ŢÕɟÛɠ ßɨ Þ¾Íɠ ßɮ] 

Ñȓ¾ÞɟÑ: 
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1. }κÃÍ ÜɠÍÙ¾ ¾ɭ ȼÒ Öʃ ¾ɟ×x Ñßɡɰ ¾ØÍɟ ßɮ] 

2. ÍØÙ ÒÏɟÎʝ ÅɮÞɭ ŢÏȕÝ¾ʇ ¾ɨ ÏȕØ Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ] 

3. {Þ¾ɥ yÐx ÉɨÞ Ţ¾ȗȑÍ ¾ɭ εÙ¤ }ċÃ Èɦ¾x ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

4. }ċÃ Ĥ×ɟÑÍɟ ÖɟÑ ¾ɭ ¾ɟØÌ ~ĥÖɟ }ĕÒɟÏÑ yκÐ¾ ßɨÍɟ ßɮ 

 

ŐɠÞ ¾ɟ ÑɟÖ¾ØÌ ¤Ñ¤ÙÅɠz| ÒɮÖɟÑɭ ÒØ 000 (şÛ) Þɭ 6 (ÔßȓÍ ¾ÉɨØ) Í¾ Àɟïɭ (ÞɟÔȓÑ) Ţ¾ɟØ, ×ɨÅ¾ ©Ø {Þ¾ɥ ȒĦÎØÍɟ ¾ɭ 
yÑȓÞɟØ ßɨÍɟ ßɮ] ¤Ñ¤ÙÅɠz|-2 ÞɟÖɟę×Íɪ }Ò×ɨÀ η¾×ɟ ÅɟÑɭ ÛɟÙɟ ŐɠÞ ßɮ] (¤Ñ¤ÙÅɠz|-ØɟĥŘɡ× ĦÑɭßÑ ŐɠÞ ÞɰĦÎɟÑ) 

Ħ ÑɭßÑ ÍɭÙ 

ÍɭÙ ¤¾ ÍØÙ ÒÏɟÎx ßɮ Åɨ ÒɟÑɠ Þɭ ßġ¾ɟ ßɨÍɟ ßɮ ©Ø }ÞÖʃ yÁȓÙÑÜɠÙ ßɨÍɟ ßɮ] ÞɟÖɟę× ÍɟÒÖɟÑ ÒØ κÃÒκÃÒɟÒÑ ©Ø θÛεÜĥÈ ÀɰÐ 
ØȏßÍ ÍØÙ ÒÏɟÎx, ÒɟÑɠ Þɭ ßġ¾ɟ ©Ø }ÞÖʃ yÁȓÙÑÜɠÙ] ÛÑĦÒȑÍ ŮɨÍʇ Þɭ ŢɟĚÍ ÍɭÙ ¾ɨ zÖ ÍɩØ ÒØ ÛÞɟ×ȓĆÍ ÍɭÙ ©Ø ÒÜȓ ŮɨÍʇ 

Þɭ ŢɟĚÍ ÍɭÙ Õɠ ¾ßɟ ÅɟÍɟ ßɮ] 

zÅ ÒɭŘɨεÙ×Ö ĦÑɭß¾ ¾ɟ ÞÔÞɭ Ôîɟ η¾Óɟ×Íɠ ŮɨÍ ßɮ ȒÅÞɭ ¿ȑÑÅ ÍɭÙ ¾ɭ ÑɟÖ Þɭ ÅɟÑɟ ÅɟÍɟ ßɮ] ¿ȑÑÅ ÍɭÙ ¾ɭ }Ò×ɨÀ ¾ɥ ÞɟÖɟę× 

¾ɟ×x ÞɠÖɟ -200 C Þɭ 900 C ßɮ] yκÐ¾ÍÖ ÍɟÒÖɟÑ ÞɠÖɟ Þɭ Ţĕ×ɭ¾ 100C ÛȗθǦ ÒØ yκÐ¾ÍÖ ÅɠÛÑ 50% ¾Ö ßɨ ÅɟÍɟ ßɮ] 

εÞɰÎɭȏÈ¾ ÍɭÙʇ Öʃ }ċÃ ©Ø ȑÑĞÑ ÍɟÒÖɟÑ ¾ɟ ÞɰÃɟÙÑ ßɨÍɟ ßɮ ©Ø zÀ ¾ɭ ¿ÍØʇ Þɭ ÙîÑɭ Öʃ ÖÏÏ εÖÙÍɠ ßɮ. ¾ȓÄ Óɟ×Ïɭ ¿ȑÑÅ ÍɭÙ 
Þɭ yκÐ¾ ßʅ 

1. θÛĦÍȗÍ ÍɟÒÖɟÑ ÞɠÖɟ. 

2. ÙĞÔɟ ÅɠÛÑ 

3. ¾Ö ¦ĆÞɠ¾ØÌ 

4. ¾Ö yȒĦÎØÍɟ ¾ɭ ¾ɟØÌ ¿ÒÍ Öʃ ę×ȕÑÍÖ ßɟȑÑ] 

ØɨεÙɰÀ εÖÙ κÀ×Ø ÔɦĆÞ, ÈØÔɟ{Ñ ¾ɥ ȐÔ×ȎØɰĈÞ ©Ø εÞɰÈØ ĚÙɟɰÈ ¾ɭ Ôîɭ Òɰ¿ʇ Öʃ ÍɭÙ ĦÑɭßÑ ŢÌɟεÙ×ʇ ¾ɟ ģ×ɟÒ¾ ȼÒ Þɭ }Ò×ɨÀ η¾×ɟ 

ÅɟÍɟ ßɮ] 

ĦÑɭßÑ ÒǦȑÍ×ɟɯ 

Ţĕ×ɭ¾ κÃ¾Ñɟ| ȐÔɰÏȓ ¾ɥ ¤¾ θÛεÜĥÈ ĦÑɭß¾ zÛĤ×¾Íɟ, ĦÑɭß¾ yÑȓÞȕÃɠ, ¾ɟ×x ÛɟÍɟÛØÌ ©Ø ĦÑɭßÑ ¾ɟ ÍØɡ¾ɟ ßɨÍɟ ßɮ] {ÞεÙ¤ 

ĦÑɭßÑ ÏÜxÑ ŎÖÜɪ 1) ÖɮÑȓyÙ ©Ø 2) ĦÛÃɟεÙÍ ĦÑɭßÑ ŢÌɟεÙ×ʇ ¾ɭ yÑȓÞɟØ εÕęÑ ßɨÍɭ ßʅ] 

{Þ¾ɭ yÙɟÛɟ η¾Þɠ Õɠ ŢÌɟÙɡ ¾ɨ 1) ¤¾Ù ȐÔɰÏȓ ĦÑɭßÑ ©Ø 2) ¾ʃşɡ¾ȗÍ ĦÑɭßÑ ŢÌɟÙɡ ¾ɭ ȼÒ Öʃ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

ÖɮÑȓyÙ ĦÑɭßÑ 
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Öɮę×ȓyÙ ĦÑɭßÑ ×ɟ Íɨ yÙÀ-yÙÀ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ÒØ ×ɟ η¾Þɠ θÛÜɭÝ ȐÔɰÏȓ ÒØ η¾×ɟ Åɟ Þ¾Íɟ ßɮ Åßɟɰ Þɭ {Þɭ Òɟ{ÒÙɟ{Ñʇ ¾ɭ ÑɭÈÛ¾x 

¾ɭ ÖɟĘ×Ö Þɭ θÛεÕęÑ ȐÔɰÏȓ̈ɰ ÒØ ¾ʃşɡ× ȼÒ Þɭ θÛÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] ×ßɟɰ, ĦÑɭß¾ ¾ɨ ÖɨÔɟ{Ù/ÞÖθÒxÍ ¾ɮÑ/Èʅ¾ Þɭ Öɮę×ȓyÙ ȼÒ Þɭ 
ÒɰÒ η¾×ɟ ÅɟÍɟ ßɮ ©Ø ÙÃɠÙɡ ιÊĦÃɟÅx ÑÙɡ ×ɟ Íɨ ÞɠÐɭ ŐɠÞ ȑÑÒÙ ÒØ ×ɟ ¤¾ ȑÑȒĤÃÍ ȐÔɰÏȓ Þɭ Åȓîɠ ßɨÍɠ ßɮ Åßɟɰ Þɭ ×ß ÑɭÈÛ¾x Öʃ 
θÛÍȎØÍ ßɨ ÅɟÍɠ ßɮ] ÖɨÔɟ{Ù ŢÌɟεÙ×ʇ Öʃ Öɮę×ȓyÙ ĦÑɭßÑ ÔɭßÍØ ßɨÍɟ ßɮ Åßɟɰ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ©Ø ¤¾ ȑÑȒĤÃÍ ÒɰθÒɰÀ ĦÈɭÜÑ ¾ɭ ÔɠÃ 
ÑÙɡ ©Ø Òɟ{ÒÙɟ{Ñʇ ¾ɨ ÅɨîÑɟ ßÖɭÜɟ ÞɰÕÛ ×ɟ η¾Óɟ×Íɠ Ñßɡɰ ßɨÍɟ ßɮ] {Þɭ Ûßɟɰ Õɠ ŢɟÎεÖ¾Íɟ Ïɡ ÅɟÍɠ ßɮ Åßɟɰ ĦÑɭßÑ Üɭʪ×ȕÙ ÔɟØ-

ÔɟØ Ñßɡɰ ßɨÍɟ ßɮ] ÖɮÑȓyÙ ĦÑɭßÑ ŢÌɟεÙ×ʇ ¾ɟ Öȓć× Ñȓ¾ÞɟÑ ×ß ßɮ η¾ ¾ʃşɡ× ȐÔɰÏȓ Þɭ ĦÑɭßÑ η¾¤ Åɟ Þ¾Ñɭ ÛɟÙɭ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɥ 
Þɰć×ɟ ÞɠεÖÍ ßɮ Ć×ʇη¾ zÛĤ×¾ }ċÃ ÏÔɟÛ Öɮę×ȓyÙ ȼÒ Þɭ ÞɰÕÛ Ñßɡɰ ßɨÀɟ] {Þ¾ɭ yÙɟÛɟ, ÅÔ ģ×ȒĆÍÀÍ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɨ 
ÙȓȐŤ¾ɭÈ ¾ØÑɭ ¾ɥ ÔɟÍ zÍɠ ßɮ, Íɨ Ôîɭ ÒɮÖɟÑɭ ¾ɭ }ʬ×ɨÀ Öʃ Ôɠ×ȎØɰÀʇ ¾ɥ ÕɟØɡ Þɰć×ɟ ¾ɭ ÞɟÎ-ÞɟÎ ¾ȓÄ ĦÑɭßÑ ȐÔɰÏȓ ÏȓÀxÖ ßɨÑɭ ¾ɭ ¾ɟØÌ, 

¾ȓÄ Ôɠ×ȎØɰÀʇ ¾ɭ ĦÑɭßÑ Þɭ Ãȕ¾ ÅɟÑɭ ¾ɥ ÞɰÕɟÛÑɟ yκÐ¾ ßɨÍɠ ßɮ] {Þ¾ɭ yÙɟÛɟ, yÙÀ-yÙÀ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ Öʃ ĦÑɭß¾ ¾ɥ Öɟŝɟ ©Ø 
ĦÑɭßÑ ¾ɥ zÛȗȒĕÍ ¾ɨ Ò×ɟxĚÍ ȼÒ Þɭ ÔÑɟ¤ Ø¿Ñɟ ÔßȓÍ ÖȓȒĤ¾Ù ßɮ] 

  



172  

ĦÛÃɟεÙÍ ĦÑɭßÑ 

ĦÛÃɟεÙÍ ĦÑɭßÑ ŢÌɟεÙ×ɟɯ ĦÑɭßÑ ŢηŎ×ɟ Öʃ Öɮę×ȓyÙ ÕɟÀɠÏɟØɡ ¾ɨ Ñ¾ɟØÍɠ ßʅ] ×ßɟɰ, ÖɨÈØ ʬÛɟØɟ ÞɰÃɟεÙÍ ¤¾ ÒɰÒ ÅÙɟÜ× Öʃ 
ÞɰŐßɡÍ ĦÑɭß¾ ¾ɨ Òɟ{ÒÙɟ{Ñ Öʃ ÏÔɟÛ ÊɟÙÍɟ ßɮ] θÛεÕęÑ θÛÍØ¾ʇ ©Ø Òɟ{ÒÙɟ{Ñʇ ¾ɥ ÖÏÏ Þɭ ÏÔɟÛ×ȓĆÍ ĦÑɭß¾ ÞɰÔɰκÐÍ ĦÑɭßÑ 

ȐÔɰÏȓ̈ɰ Í¾ ÒßȓɰÃÍɟ ßɮ] ÖɮÑȓyÙ ¾ɥ ÍȓÙÑɟ Öʃ ĦÛÃɟεÙÍ ĦÑɭßÑ ŢÌɟεÙ×ʇ ¾ɟ ÙɟÕ ×ß ßɮ η¾ }ċÃ ÏÔɟÛ ŢɟĚÍ ßɨÑɭ ¾ɭ ¾ɟØÌ ¤¾ ßɡ 
ÒɰθÒɰÀ ŢÌɟÙɡ Þɭ Ôîɠ Þɰć×ɟ Öʃ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɨ κÃ¾Ñɟ| η¾×ɟ Åɟ Þ¾Íɟ ßɮ] {Þ¾ɭ yÙɟÛɟ, κÃ¾Ñɟ| ¾ɥ Öɟŝɟ ¾ɨ ȑÑ×ɰȐŝÍ η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ] 

 

ĦÛÃɟεÙÍ ĦÑɭßÑ ¤¾Ù ȐÔɰÏȓ ×ɟ ¾ʃşɡ¾ȗÍ ĦÑɭßÑ ŢÌɟÙɡ ¾ɟ ßɨ Þ¾Íɟ ßɮ] 

 

¾ʃşɡ¾ȗÍ ĦÑɭßÑ ŢÌɟεÙ×ɟɯ 3 Ţ¾ɟØ ¾ɥ ßɨÍɠ ßʅ 

1. εÞɰÀÙ Ùɟ{Ñ εÞĦÈÖ 

2. ÏɨßØɡ Ùɟ{Ñ ŢÌɟÙɡ 

3. ÔßȓÒɰȒĆÍ ŢÌɟÙɡ 

εÞɰÀÙ Ùɟ{Ñ ĦÑɭßÑ ŢÌɟÙɡ 

εÞɰÀÙ Ùɟ{Ñ ĦÑɭßÑ ŢÌɟεÙ×ʇ Öʃ ¤¾ ÖɨÈØ ÃɟεÙÍ ÒɰÒ ßɨÍɟ ßɮ, Åɨ ÏÔɟÛ×ȓĆÍ ĦÑɭß¾ ¾ɨ Òɟ{ÒÙɟ{Ñʇ Öʃ εÞɰÀÙ Ùɟ{Ñ ÖɠÈȎØɰÀ 

}Ò¾ØÌʇ ×ɟ θÛÍØ¾ʇ ¾ɭ ÖɟĘ×Ö Þɭ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ Í¾ ÒɰÒ ¾ØÍɟ ßɮ] θÛÍØ¾ʇ Þɭ, ĦÑɭß¾ ¤¾ ĦÑɭß¾ ȐÔɰÏȓ Þɭ ÏȕÞØɭ Í¾ ŎεÖ¾ ȼÒ Þɭ 
ÀȓÅØÍɭ ßʅ; ×ɟÑɠ ¤¾ ȐÔɰÏȓ ¾ɭ κÃ¾Ñɟ ßɨÑɭ ¾ɭ ÔɟÏ ßɡ ĦÑɭß¾ yÀÙɭ ȐÔɰÏȓ ÒØ ÅɟÍɟ ßɮ] ×ßɟɰ Ñȓ¾ÞɟÑ ×ß ßɮ η¾ ×ȏÏ η¾Þɠ κÃ¾Ñɟ| ȐÔɰÏȓ ¾ɥ 
Òɟ{θÒɰÀ Öʃ Ȼ¾ɟÛÈ ßɮ, Íɨ ÔɟÏ ¾ɭ ÞÕɠ κÃ¾Ñɟ| ȐÔɰÏȓ ȐÔÑɟ κÃ¾Ñɟ| ÛɟÙɭ Øß ÅɟÍɭ ßʅ] 

ÏɨßØɡ Ùɟ{Ñ ĦÑɭßÑ ŢÌɟÙɡ 

ÏɨßØɡ Ùɟ{Ñ ĦÑɭßÑ ŢÌɟÙɡ Öʃ ÒɰθÒɰÀ ŢÌɟÙɡ ¤¾Ù Ùɟ{Ñ ¾ɭ ÞÖɟÑ ßɨÍɠ ßɮ; Ùɭη¾Ñ ×ßɟɰ, ÞɰÒȕÌx ĦÑɭßÑ ¾ɨ Ïɨ ÃØÌʇ ×ɟ ÃŎʇ Öʃ 
θÛÕɟȒÅÍ η¾×ɟ À×ɟ ßɮ] ÒßÙɟ ÃŎ ÙĨ× ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɥ zÐɠ Þɰć×ɟ ¾ɟ Ę×ɟÑ Ø¿Íɟ ßɮ ©Ø ÏȕÞØɟ ÃŎ ÜɭÝ zÐɭ ¾ɨ ÙνàÍ ¾ØÍɟ 

ßɮ] ×ß ÔÏÙɟÛ ÃʃÅ ¨ÛØ ÛɟġÛ (Þɠ¨Ûɠ) ʬÛɟØɟ η¾×ɟ ÅɟÍɟ ßɮ] ×ßɟɰ ĦÑɭßÑ ŢÀȑÍÜɠÙ Ñßɡɰ ßɮ, Ùɭη¾Ñ ÞÖɟÑɟɰÍØ ßɮ, ×ɟÑɠ η¾Þɠ ¤¾ 
Òɟ{ÒÙɟ{Ñ ¾ɭ ÅɟÖ ßɨÑɭ Þɭ yę× ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɟ ĦÑɭßÑ Ñßɡɰ Ȼ¾ɭÀɟ] {Þ¾ɭ yÙɟÛɟ, Ãȕɰη¾ ¤¾ ßɡ ŢÌɟÙɡ ÏɨÑʇ ÃŎʇ ¾ɥ yÙÀ-yÙÀ 
Ïɭ¿ÕɟÙ ¾ØɭÀɠ, {ÞεÙ¤ ÔßȓÍ Ôîɠ ÏȕØɡ ÒØ ÓɮÙɭ 300-400 ȐÔɰÏȓ̈ɰ ¾ɭ ŎÖ ¾ɭ ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɨ ÑɭÈÛ¾x Öʃ Ùɟ×ɟ Åɟ Þ¾Íɟ ßɮ] ÞɟÎ ßɡ, 
zÛĤ×¾Íɟ¨ɰ ¾ɭ zÐɟØ ÒØ zÛĤ×¾ κÃ¾Ñɟ| Öɟŝɟ, ÏÔɟÛ ©Ø zÛȗȒĕÍ ¾ɨ ÔÑɟ¤ Ø¿ɟ Åɟ Þ¾Íɟ ßɮ] 

Ïɨ-Ùɟ{Ñ ŢÌɟÙɡ ¾ɟ ÙɟÕ ×ß ßɮ η¾ ×ß ¤¾ ÒɰÒ ĦÈɭÜÑ Þɭ Ôîɠ ÏȕØɡ ÒØ ÞÈɡ¾ Öɟŝɟ Öʃ ĦÑɭß¾ ¾ɥ zÒȕȑÍx ¾ØÍɠ ßɮ] ÖɠÈȎØɰÀ }Ò¾ØÌ Ïɨ 
Öȓć× Ùɟ{Ñʇ ʬÛɟØɟ ÞɰÃɟεÙÍ ßɨÍɭ ßʅ, ȒÅÞÞɭ ×ßɟɰ ĦÑɭß¾ ¤¾ ÞɟÎ εÞĦÈÖ ¾ɟ ȑÑ×ɰŝÌ ÖɟĘ×Ö ßɨÍɟ ßɮ] Ïɨ-Ùɟ{Ñ ŢÌɟÙɡ ¾ɨ 
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ʬθÛÍɠ×¾ ŢÀȑÍÜɠÙ ÖɠÈȎØɰÀ }Ò¾ØÌʇ ¾ɭ ÞɟÎ Åɨîɟ Åɟ Þ¾Íɟ ßɮ, ȒÅÞÞɭ Ïɨ-Ùɟ{Ñ ÖɠÈȎØɰÀ ιÊÛɟ{Þ ʬÛɟØɟ ŢÏɟÑ η¾¤ ÅɟÑɭ ÛɟÙɭ 

ĦÑɭßÑ ȐÔɰÏȓ̈ɰ ¾ɥ ¾ȓÙ Þɰć×ɟ Ôï ÅɟÍɠ ßɮ] 

   

 

 

 

 

¤¾ θÛεÜĥÈ ÏɨßØɡ Øɭ¿ɟ ŢÌɟÙɡ ŢÛɟß zØɭ¿ 

 

ÏɨßØɡ Ùɟ{Ñ ĦÑɭßÑ ŢÌɟÙɡ ¾ɭ ÕɟÀ: 

1. ÅÙɟÜ× 

2. ÒɰĚÞ 

3. θÛÍØ¾ 

4. ¨ÛØ ÛɟġÛ ÔÏÙʃ 

5. Ùɟ{Ñ ÏÔɟÛ {¾ɟ{×ʇ ¾ɟ yɰÍ 
6. ÒȓÑɪ ÕØÑɭ ÛɟÙɡ {¾ɟ| 
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ÏɨßØɡ Ùɟ{Ñ ŐɠÞ ĦÑɭßÑ ŢÌɟÙɡ ¾ɟ }Ò×ɨÀ {ĦÒɟÍ Þɰ×ɰŝ Öʃ ĦÛÃɟεÙÍ ŢÌɟÙɡ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

ßɟ{ŚɨÊɟ×ÑɟεÖ¾ ĦÑɭßÑ: 

×ß ÏÜɟxÍɟ ßɮ η¾ ¥Þɟ ĦÑɭßÑ Íɰŝ ÀȑÍ ¾ɭ ¾ɟØÌ ßɨÍɟ ßɮ] ĦÑɭß¾ ηÓġÖ ʬÛɟØɟ yÙÀ ¾ɥ Åɟ Øßɡ Ïɨ ÞÍßʇ ¾ɟ z¾ɟØ ©Ø }Ñ¾ɥ ÞɟÒɭà 

ÀȑÍ ¥Þɠ ßɨÍɠ ßɮ, η¾ ĦÑɭß¾ ηÓġÖ Öʃ ¤¾ ÏÔɟÛ }ĕÒęÑ ßɨÍɟ ßɮ Åɨ ÔɟßØɡ ÕɟØ }ÉɟÍɟ ßɮ] zÖÍɩØ ÒØ ßɟ{ŚɨÊɟ×ÑɟεÖ¾ ĦÑɭßÑ Öʃ 
ĦÑɭß¾ ηÓġÖ ¾ɥ ÖɨÈɟ| (ηÓġÖ ¾ɥ ÖɨÈɟ|) ÖßĕÛÒȕÌx ßɨÍɠ ßɮ ©Ø }ĕÒęÑ ÏÔɟÛ ĦÎɟÑɠ× ĦÍØ ÒØ ÞÍßʇ ¾ɨ θÛ¾ȗÍ ¾ØÑɭ ¾ɭ εÙ¤ 
Ò×ɟxĚÍ Ñßɡɰ ßɨÍɟ ßɮ] 

ßɟ{ŚɨĦÈɮȏÈ¾ ĦÑɭßÑ: 

×ß ÏÜɟxÍɟ ßɮ η¾ ĦÑɭß¾ ¾ɥ zÒȕȑÍx {ÍÑɭ }ċÃ ÏÔɟÛ ÒØ ¾ɥ ÅɟÍɠ ßɮ η¾ ×ß ÞÍßʇ ¾ɨ ÞɟÒɭà ÀȑÍ Öʃ yÙÀ ¾ØÍɟ ßɮ, ÞɟÎ ßɡ ÔɟßØɡ ÕɟØ 
ÙɭÍɟ ßɮ ©Ø ßɟ{ŚɨÊɟ×ÑɟεÖ¾ ηŎ×ɟ ÖɩÅȕÏ ßɨ Õɠ Þ¾Íɠ ßɮ ©Ø Ñßɡɰ Õɠ] 

¦×Ù εÖĦÈ εÙȐŤ¾ɭÜÑ: 

{ÞÖʃ ÍɭÙ ©Ø Atomised ÍɭÙ ¾ɟ εÖŬÌ ßɨÍɟ ßɮ ȒÅÞɭ }Ò×ȓĆÍ ÏÔɟÛ ¾ɭ ÍßÍ yÞØ ÛɟÙɭ ßɟ}εÞɰÀ Öʃ zÒȕȑÍx ¾ɥ ÅɟÍɠ ßɮ] ¤ÈÖɟ{éØ 

Öʃ ÍɭÙ ¾ɥ ÐȓɰÐ ÔÑÍɠ ßɮ] 

7.6 ȐÔ×ȎØɰĈÞ ¤Ûɰ ȐÔ×ȎØɰÀ ßɟ}εÞɰÀ 

ȐÔ×ȎØɰĈÞ ÖÜɠÑ ÍĕÛ ßʅ ©Ø ØɨÈɭÜÑ Öʃ zÞɟÑɠ ŢÏɟÑ ¾ØÑɭ ©Ø ÕɟØ ÞɰÃɟȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ ÁÝxÌ ¾ɨ ÏȕØ ¾ØÑɭ ¾ɭ εÙ¤ ιÊéɟ{Ñ η¾¤ 
À¤ ßʅ] zÖÍɩØ ÒØ ȐÔ×ȎØɰÀ ÀÑÖɭÈÙ Þɭ ÔÑɭ ßɨÍɭ ßʅ] ÁÝxÌ ¾ɨ ¾Ö ¾ØÑɭ ¾ɟ ¤¾ ÍØɡ¾ɟ ĦÑɭß¾ ÅɨîÑɟ ßɮ ©Ø ÏȕÞØɟ ÍØɡ¾ɟ ØɨεÙɰÀ 

ÍĕÛʇ ¾ɟ }Ò×ɨÀ ¾ØÑɟ ßɮ] ÁÝxÌ ¾Ö ßɨ ÅɟÍɟ ßɮ Ć×ʇη¾ ÃɠÅʃ ηÓÞÙÑɭ ¾ɥ ÔÅɟ× zÞɟÑɠ Þɭ Ùȓï¾Íɠ ßʅ] ȐÔ×ȎØɰĈÞ ¾ɨ ÜɟěÈ ¾ɟ 
ÞÖÎxÑ ¾ØÑɭ ©Ø ÙɟÀȕ ÕɟØ ÒØ ÖȓěÍ ØɨÈɭÜÑ ¾ɥ yÑȓÖȑÍ ÏɭÑɭ ¾ɭ εÙ¤ ιÊéɟ{Ñ η¾×ɟ À×ɟ ßɮ] ÍɠÑ ÔȓȑÑ×ɟÏɡ Ţ¾ɟØ ¾ɭ ÕɟØ ßʅ] ØɭιÊ×Ù 

ÕɟØ ÜɟěÈ ÒØ ÙɰÔÛÍ ÙÀɟ×ɟ ÅɟÍɟ ßɮ] yàɠ× ÕɟØ ,ÁȕÌxÑ yà ¾ɭ ÞÖɟÑɟɰÍØ ÙÀɟ×ɟ ÅɟÍɟ ßɮ] 

Þɰ×ɨÅÑ ÕɟØ ¾ɟ ÞɟÖÑɟ ÍÔ ßɨÍɟ ßɮ ÅÔ Ôɭ×ȎØɰÀ ¤¾ ÞɟÎ ØɭιÊ×Ù ©Ø yàɠ× ÕɟØ ¾ɭ yÐɠÑ ßɨÍɠ ßɮ] 
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ȐÔ×ȎØɰĈÞ ¾ɨ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 

i. ÞɟÏɟ Ôɠ×ȎØɰÀ: 

¾| yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ ÏɨÙÑÜɠÙ, Øɮζ¿¾ ÀȑÍ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ ©Ø ÞÖɟ×ɨȒÅÍ ÀÙÍ ÞɰØɭ¿Ì ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

θÛεÕęÑ ιÊÅɟ{Ñʇ Öʃ ©Ø θÛεÕęÑ ĦÙɟ{ιÊɰÀ ÞɰÒ¾x ÞÍß Þɰ×ɨÅÑʇ ¾ɭ ÞɟÎ ÀɨÙɟ¾ɟØ ÞɟÏɭ Ôɠ×ȎØɰÀ, ØɦÊ εÞØɭ ©Ø ÔȓεÜɰÀ }Ò×ȓĆÍ 

ßʅ]ÔȓεÜɰĈÞ ¾ɨ ÅÑxÙ ×ɟ ĦÙɡÛ ȐÔ×ȎØɰÀ Õɠ ¾ßɟ ÅɟÍɟ ßɮ] ÞɟÏɟ ȐÔ×ȎØɰÀ z¾ɟØ Öʃ ÔɭÙÑɟ¾ɟØ ßɮ ©Ø {Þɭ ßɟ}εÞɰÀ ©Ø ÜɟěÈ ÒØ ¾Þ¾Ø 
ηÓÈ ¾ØÑɭ ¾ɭ εÙ¤ ιÊéɟ{Ñ η¾×ɟ À×ɟ ßɮ] ÞɟÏɭ ȐÔ×ȎØɰĈÞ ¾ɭ Óɟ×Ïʇ Öʃ ÜɟεÖÙ ßʅ: 

1) ÄɨÈɟ ÔɟßØɡ ģ×ɟÞ (ØɨεÙɰÀ ÍĕÛ Ôɠ×ȎØɰÀ ¾ɥ ÍȓÙÑɟ Öʃ) 

2) Üɦ¾ ÙɨÊ ¾ɟ ÜɟɰÍ ÞɰÃɟÙÑ ©Ø yÛÜɨÝÌ] 

3) ÔɟØ-ÔɟØ zÀɭ-ÒɠÄɭ ¾ɥ ÀȑÍ ©Ø ¾Ö ÙɟÀÍ 

4) ØɨεÙɰÀ ¤εÙÖʃÈ Ôɭ×ȎØɰÀ ¾ɥ ÍȓÙÑɟ Öʃ yκÐ¾ εÖÞ yÙɟ{ÑÖʃÈ Ùɭ Þ¾Íɟ ßɮ 

 

 

 

¾ɟɰĦ×, ÔɮȐÔÈ, ÒɠÈɡ¤Ó| ÞɟÏɭ ȐÔ×ȎØɰÀ ȑÑÖɟxÌ Öʃ }Ò×ɨÀ ¾ɥ ÅɟÑɭ ÛɟÙɡ θÛεÕęÑ ¾Ö ÀȓÌɟɰ¾ ÛɟÙɡ ÞɟÖκŐ×ɟɰ ßʅ] ¾ȓÄ ÞɟÏɭ ȐÔ×ȎØɰÀ 

ÖʃÈɭÑɭęÞ ÖȓĆÍ ßʅ (ĦÑɭßÑ ¾ɥ zÛĤ×¾Íɟ Ñßɡɰ ßɮ)] 

ØɭιÊ×Ù ÀɨÙɟ¾ɟØ ÖɮÏɟÑ ©Ø ØɦÊ yɰÍ ȐÔ×ȎØɰÀ 

  

{Ñ Ôɠ×ȎØɰÀʇ ¾ɟ }Ò×ɨÀ ßɟ{ŚɨεÙ¾ εÞÙʃÊØ ĆÙɡθÛÞ, Ôîɭ z¾ɟØ ¾ɭ ÛɟġÛ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ×ɭ ÖʃÈɭÑɭęÞ ÖȓĆÍ ©Ø zÛĤ×¾ ÖʃÈɭÑɭęÞ 

Ţ¾ɟØʇ Öʃ }ÒÙĜÐ ßʅ] 
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ii. ØɨεÙɰÀ ÍĕÛ Ôɠ×ȎØɰÀ: {ęßʃ ÁÝxÌØɨÐɠ ȐÔ×ȎØɰĈÞ Õɠ ¾ßɟ ÅɟÍɟ ßɮ ©Ø ×ɭ ÞɟÏɭ ȐÔ×ȎØɰĈÞ ¾ɥ ÍȓÙÑɟ Öʃ yκÐ¾ ÅȏÈÙ ßɨÍɭ ßʅ] {Þ¾ɭ 

ŢÖȓ¿ ÁÈ¾ ßʅ: zɰÍȎØ¾ ØɭÞ, ÔɟßØɡ ØɭÞ, ØɨεÙɰÀ ÍĕÛ ©Ø θÒɰÅØɭ] 

zɰÍȎØ¾/ÔɟßØɡ ØɭÞ ©Ø ØɨεÙɰÀ ÍĕÛ yÞØ ÕɟØ ÛßÑ ¾ØÍɭ ßʅ, ØɨεÙɰÀ ÍĕÛʇ ¾ɟ Ţ¾ɟØ, z¾ɟØ ©Ø Þɰć×ɟ ÞɠÐɭ yÞØ ¾ɥ ÞÖŐ 
ÕɟØ àÖÍɟ ¾ɨ ŢÕɟθÛÍ ¾ØÍɭ ßʅ] 

Ţĕ×ɭ¾ ØɨεÙɰÀ ÍĕÛ ¾ɭ ÔɠÃ ÞÖɟÑ ÏȕØɡ ÔÑɟ¤ Ø¿Ñɭ ©Ø ÕɟØ ¾ɭ ÞÖɟÑ θÛÍØÌ ¾ɨ ÞȓȑÑȒĤÃÍ ¾ØÑɭ ¾ɭ εÙ¤ θÒɰÅØɭ ¾ɨ Åɨîɟ ÅɟÍɟ 

ßɮ] ĦÈɡÙ ©Ø ÒɠÍÙ ¾ɟ θÒɰÅØɟ zÖ ßɮ] ¾ȓÄ ÖɟÖÙʇ Öʃ ĚÙɟȒĦÈ¾ ¾ɟ Õɠ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

ÞɠÙ ©Ø ËɟÙ ĦÑɭß¾ ¾ɨ yɰÏØ Ø¿Íɭ ßʅ ©Ø ÏȕθÝÍ ÒÏɟÎʝ ¾ɨ ÔɟßØ Ø¿Íɭ ßʅ] ÅÔη¾ ØɨεÙɰÀ ÍĕÛʇ ¾ɭ z¾ɟØ ©Ø Öɟŝɟ Öʃ ÛȗθǦ Þɭ 
ÞÖŐ ÕɟØ ÛßÑ àÖÍɟ Ôï ÅɟÍɠ ßɮ] ȐÔ×ȎØɰÀ ÞɠÙ yκÐ¾ÍØ εÞɰÀÙ ©Ø ÊÔÙ ÒɰȒĆÍ ÔɦÙ ȐÔ×ȎØɰÀ ÒØ Òɟ¤ ÅɟÍɭ ßʅ] ȐÔ×ȎØɰÀ 

ÜɠġÊ ĦÈɡÙ Þɭ ÔÑɠ ßɨÍɠ ßʅ ©Ø ȐÔ×ȎØɰÀ ¾ɥ ÔɟßØɡ ȎØɰÀ Þɭ κÃÒ¾ɥ ßɨÍɠ ßʅ, Ùɭη¾Ñ ÞɠÙ ¾ɭ θÛÒØɡÍ, ÜɠġÊ zɰÍȎØ¾ ȎØɰÀ Þɭ ÞɰÒ¾x 

Ñßɡɰ ÔÑɟÍɠ ßɮ] 

θÛεÕęÑ Ţ¾ɟØ ¾ɭ ȐÔ×ȎØɰÀ 

Ôɠ×ȎØɰÀ ¾| Ţ¾ɟØ ¾ɭ ßɨÍɭ ßʅ, Ţĕ×ɭ¾ ¾ɟ }Ò×ɨÀ yÙÀ-yÙÀ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ ×ɟ Íɨ ¤¾ Öʃ ×ɟ Þɰ×ɨÅÑ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] {ÑÖʃ ÔɦÙ 
Ôɭ×ȎØɰÀ, ØɨÙØ Ôɭ×ȎØɰÀ (ÀɨÙɟ¾ɟØ, ÔɭÙÑɟ¾ɟØ, ÈɭÒØ ØɨÙØ ©Ø Þȓ| ØɨÙØ) ©Ø ŞĦÈ Ôɭ×ȎØɰÀ (ÔɦÙ ×ɟ ØɨÙØ) ÜɟεÖÙ ßʅ] 

 

ÔɦÙ Ôɭ×ȎØɰÀ 

  

ÔɦÙ Ôɭ×ȎØɰÀ {ÙɭȒĆŘ¾ ÖɨÈØ ©Ø ÞʃŘɡě×ȕÀÙ ÒɰÒ Öʃ Òɟ×ɟ ÅɟÑɭ ÛɟÙɟ ¤¾ ÞɟÖɟę× Ôɭ×ȎØɰÀ ßɮ] ×ɭ Ôɠ×ȎØɰÀ ØɭιÊ×Ù ©Ø yàɠ× ÏɨÑʇ ÕɟØ 
ÙɭÑɭ Öʃ ÞàÖ ßʅ ©Ø zÖÍɩØ ÒØ }Ñ yÑȓŢ×ɨÀʇ Öʃ Òɟ¤ ÅɟÍɭ ßʅ Åßɟɰ ÕɟØ ßġ¾ɟ Þɭ ÖĘ×Ö ßɨÍɟ ßɮ ©Ø Ţ¾ȗȑÍ Öʃ ȒĦÎØ ßɨÍɟ ßɮ (×ɟÑɠ 

Üɦ¾ ÙɨιÊɰÀ Ñßɡɰ)] ÊɠÒ ŐȕÛ ©Ø ¾ɨÌɠ× ÞɰÒ¾x Ţ¾ɟØ Ïɨ Ţ¾ɟØ ¾ɭ ÔɦÙ Ôɭ×ȎØɰÀ ßʅ ȒÅęßʃ 6XXX ©Ø 7XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ 
ßɮ] 
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ØɨÙØ Ôɠ×ȎØɰÀ 

ÀɨÙɟ¾ɟØ ØɨÙØ 

 

ȏÏ¿ɟ¤ À¤ ÅɮÞɟ ØɨÙØ Ôɠ×ȎØɰÀ zÖÍɩØ ÒØ ¾ęÛɭ×Ø ÔɭġÈ ÒȓÙɡ, κÀ×Ø ÔɦĆÞ, ©ʬ×ɨκÀ¾ Òɰ¿ɭ ÅɮÞɭ ÕɟØɡ  yÑȓŢ×ɨÀʇ Öʃ }Ò×ɨÀ η¾×ɟ 

ÅɟÍɟ ßɮ Åßɟɰ }ęßʃ ÕɟØɡ ØɭιÊ×Ù ÕɟØ Ø¿Ñɟ ßɨÍɟ ßɮ] {Ñ ȐÔ×ȎØɰĈÞ Öʃ ØɨÙØ ¤¾ εÞÙʃÊØ ßɮ, {ÞεÙ¤ zɰÍȎØ¾ ©Ø ÔɟßØɡ ØɭÞ ¾ɭ ÔɠÃ 
ÞɰÒ¾x ¤¾ ȐÔɰÏȓ Ñßɡɰ ßɮ (~ÒØ ÔɦÙ ȐÔ×ȎØɰÀ ¾ɥ ÍØß) ÔȒġ¾ ¤¾ Øɭ¿ɟ ßɮ] ×ß ÕɟØ ¾ɨ ¤¾ Ôîɭ àɭŝ Öʃ ÓɮÙɟ ÏɭÍɟ ßɮ, ȒÅÞÞɭ ØɨÙØ Ôɭ×ȎØɰÀ 

ÔɦÙ Ôɭ×ȎØɰÀ ¾ɥ ÍȓÙÑɟ Öʃ ÔßȓÍ yκÐ¾ ÕɟØ ÞɰÕɟÙ Þ¾Íɟ ßɮ] ßɟÙɟɯη¾, {Þ Ţ¾ɟØ ¾ɟ Ôɭ×ȎØɰÀ η¾Þɠ Õɠ ÖßĕÛÒȕÌx ιÊŐɠ Í¾ ŞĦÈ ÙɨÊ 
¾ɨ ÞɰÕɟÙ Ñßɡɰ Þ¾Íɟ ßɮ] ÀɨÙɟ¾ɟØ ØɨÙØ ¾ɨ 2XXXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ] 

ÀɨÙɟ¾ɟØ ØɨÙØ Ôɭ×ȎØɰÀ ÞɟÏɭ ×ɟ ÈɭÒØ ÔɨØ ¾ɭ ÞɟÎ zÍɟ ßɮ] zÞɟÑ Öɟ}ɰȏÈɰÀ ©Ø ιÊÞÖɟ}ɰȏÈɰÀ ¾ɭ εÙ¤ ¤ÊɟĚÈØ ×ɟ θÛÏŚɦÙ ĦÙɡÛ ¾ɭ 
ÞɟÎ ÈɭÒØ ÔɨØ Ôɭ×ȎØɰÀ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ¤ÊɦĚÈØ ĦÙɡÛ ¾ɨ H-XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ] 

500 εÖÖɠ Þɭ ~ÒØ ģ×ɟÞ ¾ɭ ÊÔÙ ÒɰȒĆÍ ÀɨÙɟ¾ɟØ ØɨÙØ ¾ɟ }Ò×ɨÀ ȒĦĚÙÈ Ţ¾ɟØ ¾ɭ ¤¾Ù Èȓ¾îɭ Öʃ ¾ÑÛÈxØ ȩȑÑ×Ñ Ôɠ×ȎØɰÀ Öʃ η¾×ɟ 

ÅɟÍɟ ßɮ] 

ÔɭÙÑɟ¾ɟØ ØɨÙØ Ôɠ×ȎØɰÀ 

  

ÔɭÙÑɟ¾ɟØ ØɨÙØ Ôɠ×ȎØɰÀ zÖ ÍɩØ ÒØ ¤¾ θÒɰÅØɭ ¾ɭ ÞɟÎ ¤¾Ù ÒɰȒĆÍ Ôɠ×ȎØɰÀ ßɨÍɭ ßʅ] }ċÃ àÖÍɟ ÛɟÙɭ Ôɠ×ȎØɰÀ, ÊÔÙ ÒɰȒĆÍ 

Ôɠ×ȎØɰÀ, Ôßȓ-ÒɰȒĆÍ Ôɠ×ȎØɰÀ, εÞɰÀÙ, ÊÔÙ ©Ø Ôßȓ-ÒɰȒĆÍ ÒȕÌx ÒȕØ¾ Ôɠ×ȎØɰÀ (θÒɰÅØɭ ¾ɭ ȐÔÑɟ) ©Ø θÛÕɟȒÅÍ Ôɠ×ȎØɰÀ yę× η¾ĦÖʃ ßʅ] 

θÒɰÅØɭ ¾ɭ ÞɟÎ ȐÔ×ȎØɰĈÞ ÕɟØɡ ØɭιÊ×Ù ÕɟØ, Íɠū ĕÛØÌ ©Ø }ċÃ ÀȑÍ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾Ø Þ¾Íɭ ßʅ] ÒȕÌx ÒȕØ¾ Ôɠ×ȎØɰÀ Öʃ yκÐ¾ÍÖ 

Þɰć×ɟ Öʃ ØɨÙÞx ÜɟεÖÙ ßɨÍɭ ßʅ ©Ø {ÞεÙ¤ ×ɭ ÖĘ×Ö ÀȑÍ ÒØ ÔßȓÍ ÕɟØɡ ØɭιÊ×Ù ÕɟØ ¾ɭ εÙ¤ }Ò×ȓĆÍ ßɨÍɭ ßʅ] 
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ÃɟØ ÒɰȒĆÍ ÛɟÙɭ ÔɭÙÑɟ¾ɟØ ØɨÙØ Ôɠ×ȎØɰÀ ¾ɟ }Ò×ɨÀ zÖÍɩØ ÒØ ØɨεÙɰÀ εÖÙʇ Öʃ ØɨÙ Ñɭ¾ Ôɭ×ȎØɰÀ ¾ɭ ȼÒ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

Þȓ| ØɨÙØ Ôɠ×ȎØɰÀ 

 

ØɨÙØ Ôɭ×ȎØɰÀ ιÊéɟ{Ñ ¾ɥ ¤¾ εÕęÑÍɟ ¾ɨ Þȓ| Ôɭ×ȎØɰÀ ¾ßɟ ÅɟÍɟ 

ßɮ] Þȓ| ØɨÙØ Ôɭ×ȎØɰÀ Öʃ }ÒØɨĆÍ ¾ɥ ÍØß ÔɭÙÑɟ¾ɟØ ØɨÙÞx ¾ɟ 
}Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ, Ùɭη¾Ñ ģ×ɟÞ ÔßȓÍ ÄɨÈɟ ßɨÍɟ ßɮ] ×ß ȐÔ×ȎØɰÀ 

¾ɨ κÀ×Ø ÔɦĆÞ, ¾ɟÊxÑ ÜɟěÈ ÅɮÞɭ ÍɰÀ ĦÎɟÑʇ Öʃ ηÓÈ ßɨÑɭ ¾ɥ 
yÑȓÖȑÍ ÏɭÍɟ ßɮ Åɨ }ċÃ ÀȑÍ ÒØ ÁȕÖÍɭ ßʅ ©Ø yκÐ¾ ÕɟØ }ÉɟÑɭ ¾ɥ 
àÖÍɟ Õɠ Ø¿Íɭ ßʅ] 

 

ŞĦÈ ÔɦÙ ȐÔ×ȎØɰĈÞ 

 

ȏÏ¿ɟ¤ À¤ ÔɦÙ ŞĦÈ Ôɭ×ȎØɰÀ ¾ɟ }Ò×ɨÀ č×ɟÏɟÍØ ¾Ö ÀȑÍ ÛɟÙɭ 

ÀɮØ-ÞÈɡ¾ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] Ûɭ yκÐ¾ ØɭιÊ×Ù ÕɟØ 
Ñßɡɰ Ùɭ Þ¾Íɭ ßʅ ©Ø zÖÍɩØ ÒØ ¾Ö ÒȎØÜȓǦÍɟ ÛɟÙɭ ¾ȗθÝ }Ò¾ØÌʇ 

Öʃ Òɟ¤ ÅɟÍɭ ßʅ] ŞĦÈ ÔɦÙ Ôɭ×ȎØɰÀ ¾ɨ 5XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ 

À×ɟ ßɮ] 

 

ØɨÙØ ŞĦÈ ȐÔ×ȎØɰÀ 

 

κÃȐŝÍ ØɨÙØ ŞĦÈ ȐÔ×ȎØɰÀ ÔßȓÍ Ôîɭ ŞĦÈ ÕɟØ ¾ɟ ÞÖÎxÑ ¾Ø 
Þ¾Íɭ ßʅ] Ûɭ yĆÞØ κÀ×Ø ÞɭÈ Öʃ Òɟ¤ ÅɟÍɭ ßʅ ÅɮÞɭ ¾ɟØ ŘɟɰÞεÖÜÑ Öʃ 
κÀ×Ø ĦŢɨ¾ɭÈ ¾ɭ ÔɠÃ, ©Ø ßɟ}εÞɰÀ ©Ø ÁȕÖÑɭ ÛɟÙɭ ÜɟěÈ ¾ɭ ÔɠÃ] 

yκÐ¾ɟɰÜ ŘɟɰÞεÖÜÑ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ßɭεÙ¾Ù κÀ×Ø Öʃ 
¾ɨÌɠ× ÏɟɰÍ ßɨÍɭ ßʅ, {ÞÞɭ }ċÃ ŞĦÈ ÙɨÊ ßɨ Þ¾Íɟ ßɮ ȒÅÞɭ {Þ 
Ţ¾ɟØ ¾ɭ Ôɠ×ȎØɰÀ ʬÛɟØɟ ÞÖκÎxÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ØɨÙØ ŞĦÈ 
Ôɭ×ȎØɰÀ ¾ɨ 8XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ 
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Tapered  ÔɭÙÑ Ôɭ×ȎØɰÀ 

  

Tapered ØɨÙØ Ôɠ×ȎØɰÀ Ôîɭ ØɭιÊ×Ù ©Ø Ôîɭ ŞĦÈ ÕɟØ ¾ɟ ÞÖÎxÑ ¾ØÑɭ ¾ɭ εÙ¤ ιÊéɟ{Ñ η¾¤ À¤ ßʅ] ×ɭ ÕɟØ ȑÑØɰÍØ ÕɟØ ×ɟ Üɦ¾ ÕɟØ 
¾ɟ ȼÒ Ùɭ Þ¾Íɭ ßʅ] Tapered ØɨÙØ Ôɠ×ȎØɰÀ ¾ɟ }Ò×ɨÀ ¾| κÀ×Ø ÔɦĆÞ Öʃ η¾×ɟ ÅɟÍɟ ßɮ, Åßɟɰ Ûɭ zÖ ÍɩØ ÒØ θÛÒØɡÍ ȏÏÜɟ¨ɰ ¾ɟ 
ÞɟÖÑɟ ¾ØÍɭ ßȓ¤ Åɨîɭ Öʃ ÙÀɟ¤ ÅɟÍɭ ßʅ] {ÞÞɭ }ęßʃ ÏɨÑʇ ȏÏÜɟ¨ɰ Öʃ ÅɨØÏɟØ ÕɟØ }ÉɟÑɭ ¾ɥ àÖÍɟ εÖÙÍɠ ßɮ] ÈɭÒØ ØɨÙØ ¾ɨ ÖɠȏŘ¾ 

z¾ɟØ Öʃ 3XXX ©Ø {ɰÃ z¾ɟØ Öʃ 9XX/9XX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ] 

ØɨεÙɰÀ εÖÙ ØɨÙ Öʃ ÃɟØ ÒɰȒĆÍ ÛɟÙɭ ÈɭÒØ ØɨÙØ Ôɠ×ȎØɰÀ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

ȐÔ×ȎØɰÀ ÊɭεÞÀÑɭÜÑ ŢÌɟÙɡ 

yκÐ¾ɟɰÜ ØɨεÙɰÀ Ôɠ×ȎØɰÀʇ ¾ɭ ÒÏÑɟÖ ¤¾ ŢÌɟÙɡ ¾ɟ ÒɟÙÑ ¾ØÍɭ ßʅ ȒÅÞÖʃ ¤¾ ×ɟ yκÐ¾ }ÒÞÀʝ ©Ø/×ɟ Ţĕ××ʇ ¾ɭ ÞɟÎ ×ɟ ȐÔÑɟ 

¤¾ ÖȕÙ ÒÏÑɟÖ ÜɟεÖÙ ßɨ Þ¾Íɟ ßɮ] 

Common Suffixes- 

C- Plain bore  

E- Internal design 

K- Taper bore 

W33- Oil groove with hole 

Z- Metal seal on one side 

ZZ/2Z- Metal seal on both side 

2RS- Soft seal 

MB- Machined Brass cage 

Internal Clearance: C2-less than normal, C3- greater than normal, C4-greater than C3 & C5-greater than C4 
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θÛÜɭÝ ȐÔ×ȎØɰÀ Ţ¾ɟØ. 

}ÒØɨĆÍ ȐÔ×ȎØɰÀ Ţ¾ɟØ ¾ȓÄ ÞÔÞɭ zÖ ßʅ] yȑÑÛɟ×x ȼÒ Þɭ zÀɭ ¾ɭ Ţ¾ɟØ ¾ɭ Ôɠ×ȎØɰÀ zÖÍɩØ ÒØ }ÒØɨĆÍ Ôɠ×ȎØɰÀʇ ¾ɥ ÞÕɠ ×ɟ ¾ȓÄ 

θÛÜɭÝÍɟ¨ɰ ¾ɨ ÙɭÍɭ ßʅ ©Ø }ęßʃ ¤¾ ιÊÅɟ{Ñ Öʃ εÖκŬÍ ¾ØÍɭ ßʅ] {ĦÒɟÍ Þɰ×ɰŝʇ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ¾ȓÄ θÛÜɭÝ ȐÔ×ȎØɰÀ ßʅ: ĦÙɡÛ 

ȐÔ×ȎØɰÀ, CARB ȐÔ×ȎØɰÀ, 
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×ß ȐÔ×ȎØɰÀ ØɭιÊ×Ù, yàɠ× ©Ø Æȓ¾ɟÛ ÕɟØ Ùɭ Þ¾Íɟ ßɮ] ĦÙɡθÛɰÀ 

ȐÔ×ȎØɰĈÞ zÖÍɩØ ÒØ ÔßȓÍ Ôîɭ ģ×ɟÞ Öʃ ȑÑεÖxÍ ßɨÍɭ ßʅ ©Ø ÔɨȒġÈɰÀ 

ʬÛɟØɟ Í× η¾¤ ÅɟÍɭ ßʅ] {Ñ¾ɟ }Ò×ɨÀ ĜÙɟĦÈ ÓÑɴÞ ĆÙɭ ÀÑ ©Ø 
ÈɮÒ ßɨÙ ιŚÙ ÖÜɠÑ, ¾ɮĦÈØ ÙɮÊÙ ÔȓÅx ©Ø ÕɟØɡ ŎɭÑ Öʃ Òɟ×ɟ ÅɟÍɟ 

ßɮ] ÞɟÏɟ ©Ø κÀ×Ø (zɰÍȎØ¾ ©Ø ÔɟßØɡ) Ïɨ Ţ¾ɟØ ßʅ] 

 

CARB yÞØ 

 

 

×ß ¤¾ ¤¾Ù ÒɰȒĆÍ ÀɨÙɟ¾ɟØ ØɨÙØ Ôɭ×ȎØɰÀ ßɮ Åɨ yàɠ× ÀȑÍ Ùɭ 
Þ¾Íɟ ßɮ] {Þ ȐÔ×ȎØɰÀ ¾ɟ }Ò×ɨÀ ÔɠÖ ĜÙʅ¾ ©Ø ĦÙɮÔ ¾ɮĦÈØ Öʃ 
η¾×ɟ ÅɟÍɟ ßɮ] 

 

 

ȐÔ×ȎØɰĈÞ Öɟ}ɰȏÈɰÀ/ιÊÞ Öɟ}ɰȏÈɰÀ:- 

ȐÔ×ȎØɰÀ ¤¾ yĕ×ɰÍ ÞÈɡ¾ ÁÈ¾ ÕɟÀ ßɮ Åɨ ÔßȓÍ ¾ØɡÔɠ ĆÙɡ×ØʃÞ ¾ɭ ÞɟÎ ¤¾ ÞɟÎ ηÓÈ ßɨÍɟ ßɮ] ÔɨØ ©Ø ÔɟßØɡ ģ×ɟÞ ȑÑ¾È 
Tolerance ¾ɭ ÕɠÍØ ȑÑεÖxÍ ßɨÍɭ ßʅ] ÞɰÔɰκÐÍ Þßɟ×¾ ÞÏĦ×ʇ ¾ɭ ÞɟÎ ηÓÈ ßɨÑɭ ¾ɭ εÙ¤ - ÜɟěÈ ©Ø ßɟ}εÞɰÀ ȑÑÖɟxÍɟ ¾ɥ Tolerance 

ÞɠÖɟ ¾ɟ ÒɟÙÑ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

ÍɠÑ ÔȓȑÑ×ɟÏɡ Öɟ}ɰȏÈɰÀ θÛκÐ×ʇ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ, ÃȓÑɟÛ ÅɮÞɭ ¾ɟØ¾ʇ ÒØ ȑÑÕxØ ¾ØÍɟ ßɮ Öɟ}ɰȏÈɰÀ ¾ɥ Þɰć×ɟ, Ôɭ×ȎØɰÀ ¾ɟ Ţ¾ɟØ 

©Ø z¾ɟØ, Interference ¾ɟ ÒȎØÖɟÌ ©Ø ÞɰÕɟθÛÍ }ÒÙĜÐ }Ò¾ØÌ] 

1) ¾ɨġÊ Öɟ}ɰȏÈɰÀ/ιÊÞ Öɟ}ɰȏÈɰÀ:- 

η¾Þɠ Ôɭ×ȎØɰÀ ¾ɨ ÒßÙɭ ÀÖx η¾¤ ȐÔÑɟ Öɟ}ɰÈ ¾ØÑɟ ÞÔÞɭ ÔȓȑÑ×ɟÏɡ ©Ø ÞɠÐɠ Öɟ}ɰȏÈɰÀ θÛκÐ ßɮ] {ɰÈØÓɭØʃÞ ηÓÈ ÛɟÙɡ ȎØɰÀ ¾ɭ ÃɭßØɭ ÒØ 
Ò×ɟxĚÍ ÒȎØÖɟÌ ¾ɟ ÔÙ ÙÀɟ×ɟ ÅɟÍɟ ßɮ] ×ß θÛκÐ ÙÀÕÀ 70 εÖÖɠ ÔɨØ Í¾ ¾ɭ ÔɭÙÑɟ¾ɟØ ÔɨØ Ôɭ×ȎØɰÀ ¾ɭ εÙ¤ ©Ø ÙÀÕÀ 240 

εÖÖɠ ÔɨØ Í¾ ¾ɭ ÒÍÙɟ ÔɨØ Ôɭ×ȎØɰÀ ¾ɭ εÙ¤ ÞÔÞɭ }Ò×ȓĆÍ ßɮ] 
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ÞɟÏɭ ÔɨØ ȐÔ×ȎØɰĈÞ ¾ɨ }ÍɟØÑɭ ¾ɭ εÙ¤ Öɮ¾ɭȑÑ¾Ù/ßɟ{ŚɨεÙ¾ ȐÔ×ȎØɰÀ ÒȓÙÞx ©Ø ŢɭÞ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] ÞɠÐɭ ßÎɩîɭ ÖɟØÑɭ 

Þɭ ÔÃÑɟ Ãɟȏß¤ Ć×ʇη¾ {ÞÞɭ Ôɭ×ȎØɰÀ ¾ɨ Ñȓ¾ÞɟÑ ßɨ Þ¾Íɟ ßɮ] 

 

ÈɭÒØ ÔɨØ ȐÔ×ȎØɰÀ ¤ÊɟĚÈØ ĦÙɡÛ ÑÈ ¾ɨ Öɟ}ɰÈ/ιÊÞÖɟ}ɰÈ ¾ØÑɭ ¾ɭ εÙ¤ Þɠ ĦÒɮÑØ ʬÛɟØɟ ¾Þ/ËɡÙɟ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

2) ÍɟÒÖɟÑ ÔïɟÑɟ:- 

ÍɟÒÖɟÑ Öɟ}ɰȏÈɰÀ, ηÓÈ η¾¤ ÅɟÑɭ ÛɟÙɭ ȏßĦÞʇ ¾ɭ ÔɠÃ ÒßÙɭ ÍɟÒÖɟÑ yɰÍØ ÒɭÜ ¾Ø¾ɭ ¤¾ Interference ηÓÈ ŢɟĚÍ ¾ØÑɭ ¾ɥ Í¾Ñɠ¾ 

ßɮ] zÛĤ×¾ ÍɟÒÖɟÑ yɰÍØ ÍɠÑ ÍØɡ¾ʇ Öʃ Þɭ ¤¾ Öʃ ŢɟĚÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: - 

¾) ¤¾ ÕɟÀ ¾ɨ ÀÖx ¾ØÑɟ (ÞÔÞɭ zÖ) 

¿) ¤¾ ÕɟÀ ¾ɨ ÉɰÊɟ ¾ØÑɟ 

À) ÞɟÎ ßɡ ¤¾ ȏßĦÞɭ ¾ɨ ÀÖx ¾ØÑɟ ©Ø ÏȕÞØɭ ¾ɨ ÉɰÊɟ ¾ØÑɟ] 

 

ßɡÈ Öɟ}ɰȏÈɰÀ ÔɭÙÑɟ¾ɟØ ÔɮÉÑɭ ¾ɥ ģ×ÛĦÎɟ ¾ɭ ÞɟÎ ÞÕɠ ÖĘ×Ö ©Ø Ôîɭ z¾ɟØ ¾ɭ ÞɠÐɭ ÔɨØ Ôɠ×ȎØɰÀ ¾ɭ εÙ¤ }Ò×ȓĆÍ ßɮ] zÖ ÍɩØ ÒØ 
ÜɟěÈ ÍɟÒÖɟÑ Þɭ ~ÒØ 650C ¾ɟ ȐÔ×ȎØɰÀ ÍɟÒÖɟÑ (1200C Þɭ yκÐ¾ Ñßɡɰ) Öɟ}ɰȏÈɰÀ ¾ɭ εÙ¤ Ò×ɟxĚÍ θÛĦÍɟØ ŢÏɟÑ ¾ØÍɟ ßɮ] ÅɮÞɭ ßɡ 
ȐÔ×ȎØɰÀ ÉɰÊɠ ßɨÍɠ ßɮ, ×ß εÞ¾ȓî ÅɟÍɠ ßɮ ©Ø ÜɟěÈ ¾ɨ ¾Þ¾Ø Ò¾î ÙɭÍɠ ßɮ] Ôɠ×ȎØɰÀ ¾ɨ ÞÖɟÑ ȼÒ Þɭ ÀÖx ¾ØÑɟ 
©Ø ÀÖɶ ¾ɨ ÞÈɡ¾ ȼÒ Þɭ ȑÑ×ɰȐŝÍ ¾ØÑɟ ÖßĕÛÒȕÌx ßɮ, Ć×ʇη¾ yȑÍȎØĆÍ ÀÖɶ Ôɠ×ȎØɰÀ ¾ɭ ÐɟÍȓ¾Öx ÀȓÌʇ ¾ɨ ÑĥÈ ¾Ø 
ÏɭÍɠ ßɮ (Ôɠ×ȎØɰÀ ¾ɨ ÑØÖ ¾Ø ÏɭÍɠ ßɮ)] η¾Þɠ ȐÔ×ȎØɰÀ ¾ɨ ¾Õɠ Õɠ ĜÙɨ ÈɦÃx ÅɮÞɠ ¿ȓÙɡ Ùɩ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÀÖx Ñ 
¾Øʃ] ßɡÈ Öɟ}ɰȏÈɰÀ Þɭ {ɰĦÈɦÙɭÜÑ ¾ɭ ÏɩØɟÑ Ôɭ×ȎØɰÀ ×ɟ ÜɟěÈ ¾ɭ àȑÍŐĦÍ ßɨÑɭ ¾ɟ ¿ÍØɟ ¾Ö ßɨ ÅɟÍɟ ßɮ Ć×ʇη¾ 
Ôɭ×ȎØɰÀ ¾ɨ ÜɟěÈ ÒØ zÞɟÑɠ Þɭ ĦÙɟ{Ê η¾×ɟ Åɟ Þ¾Íɟ ßɮ] }Ò×ȓĆÍ {ÙɭȒĆŘ¾ ßɡÈ-Ôɭ×ȎØɰÀ Öɟ}ɰȏÈɰÀ }Ò¾ØÌʇ Öʃ 
{ɰÊĆÜÑ ßɡÈØ, ¨ÛÑ, ßɦÈ ĚÙɭÈ ©Ø ßɡȏÈɰÀ ¾ɨÑ ÜɟεÖÙ ßʅ] {ÑÖʃ Þɭ, {ɰÊĆÜÑ ßɡÈØ ©Ø ¨ÛÑ ÞÔÞɭ ÞȓθÛÐɟÅÑ¾ ßʅ 
©Ø {ɰÊĆÜÑ ßɡÈØ }Ò×ɨÀ ¾ØÑɭ ¾ɭ εÙ¤ ÞÔÞɭ Íɭé }Ò¾ØÌ ßʅ] 
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Ôɠ×ȎØɰÀʇ ¾ɨ ÀÖx ¾ØÑɭ ¾ɭ εÙ¤ ÒɟØɰÒȎØ¾ ȼÒ Þɭ ÀÖx ÍɭÙ ¾ɭ ÔɟÎ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ Øßɟ ßɮ, Ùɭη¾Ñ yÔ yÒȎØßɟ×x ȒĦÎȑÍ ¾ɨ 
Äɨî¾Ø {Þ¾ɥ yÑȓÜɰÞɟ Ñßɡɰ ¾ɥ ÅɟÍɠ ßɮ] ĦÛɟĦĖ× ©Ø ÞȓØàɟ ÞɰÔɰÐɠ θÛÃɟØʇ ¾ɭ yÙɟÛɟ, ÍɭÙ ȑÑÒÈɟÑ ¾ɭ ÔɟØɭ Öʃ Ò×ɟxÛØÌɠ× Öȓǥɭ Õɠ 
ÜɟεÖÙ ßʅ] 

ÀÖx ÍɭÙ ÔɟÎ ¾ɭ ÖɟÖÙɭ Öʃ, ÍɭÙ ©Ø ¾ɰÈɭÑØ ÏɨÑʇ ȐÔġ¾ȓÙ ÞɟÓ ßɨÑɭ Ãɟȏß¤] ÒßÙɭ η¾Þɠ yę× }ǥɭĤ× ¾ɭ εÙ¤ }Ò×ɨÀ η¾¤ À¤ ÍɭÙ ¾ɨ 
yċÄɢ ÍØß Þɭ η÷ġÈØ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] yÒ×ɟxĚÍ Öɟŝɟ ÀÖx ßɨÍɠ ßɮ ©Ø ÔßȓÍ ÍɭÅɠ Þɭ ÉɰÊɠ ßɨÍɠ ßɮ] {Þ Ţ¾ɟØ Ôɭ×ȎØɰÀ ¾ɨ yÒ×ɟxĚÍ 

×ɟ yÞÖɟÑ ȼÒ Þɭ ÀÖx ¾ØÑɭ ¾ɟ Åɨζ¿Ö }ĕÒęÑ ßɨÍɟ ßɮ] ¥Þɭ ÖɟÖÙɭ Öʃ ×ß ȑÑÐɟxȎØÍ ¾ØÑɟ Õɠ ÖȓȒĤ¾Ù ßɮ η¾ Ôɭ×ȎØɰÀ ¾Ô ÍɭÙ ¾ɭ 
ÞÖɟÑ ÍɟÒÖɟÑ ÒØ ÒßȓɰÃ À| ßɮ] 

ÞɰÒȕÌx ȐÔ×ȎØɰÀ ¾ɨ Þßɡ ÍɟÒÖɟÑ Í¾ ÒßȓɰÃÑɭ ¾ɭ εÙ¤ Ò×ɟxĚÍ ÞÖ× ȏÏ×ɟ ÅɟÑɟ Ãɟȏß¤] ÔɟÎ ¾ɨ Ôɭ×ȎØɰÀ ¾ɨ Ë¾Ñɟ Ãɟȏß¤] 

3) ÍɭÙ {ɰÅɭĆÜÑ ÙÀɟÑɟ/}ÍɟØÑɟ:- 

ÍɭÙ {ɰÅɭĆÜÑ θÛκÐ Ôɠ×ȎØɰÀ ©Ø yę× ÁÈ¾ʇ ¾ɨ ¤¾ Interference ηÓÈ ¾ɭ ÞɟÎ ÞȓØνàÍ, ȑÑ×ɰŝÌɠ× ©Ø Íɭé ÍØɡ¾ɭ Þɭ ηÓÈ ¾ØÑɭ 

¾ɥ yÑȓÖȑÍ ÏɭÍɠ ßɮ]×ß Interference ¾ØÑɭ ÛɟÙɡ ÞÍßʇ ¾ɭ ÔɠÃ ÍɭÙ ¾ɭ {ɰÅɭĆÜÑ ÒØ zÐɟȎØÍ ßɮ] ÖɭȏÈɰÀ ÞÍßʇ ¾ɨ }ċÃ ÏÔɟÛ Öʃ 
{ɰÅɭĆÈ η¾¤ À¤ ÍɭÙ ¾ɥ ¤¾ ÒÍÙɡ ηÓġÖ ʬÛɟØɟ yÙÀ η¾×ɟ ÅɟÍɟ ßɮ, ȒÅÞÞɭ }Ñ¾ɭ ÔɠÃ ÁÝxÌ ÙÀÕÀ ÞÖɟĚÍ ßɨ ÅɟÍɟ ßɮ] ÔɭÙÑɟ¾ɟØ 

ÔɨØ ÒØ ÙÀɭ Ôɠ×ȎØɰÀʇ ¾ɨ }ÍɟØÍɭ ÞÖ×, {ɰÅɭĆÈ η¾×ɟ À×ɟ ÍɭÙ zÛĤ×¾ ¿ɠɰÃÑɭ ÛɟÙɭ ÔÙʇ ¾ɨ 90% Í¾ ¾Ö ¾Ø Þ¾Íɟ ßɮ] {Þ¾ɭ ÔɟÏ, 
Ôɭ×ȎØɰÀ ¾ɨ }Þ¾ɥ ÞɠȏÈɰÀ Þɭ ßÈɟÑɭ ¾ɭ εÙ¤ ÒȓÙØ ¾ɟ }Ò×ɨÀ ¾ØÍɭ ÞÖ× zÛĤ×¾ ÜɟØɡȎØ¾ Ţ×ɟÞ ¾ɟÓɥ ¾Ö ßɨ ÅɟÍɟ ßɮ] ÈɭÒÊx ÔɨØ ÒØ 
ÙÀɭ Ôɭ×ȎØɰÀ ¾ɨ ßÈɟÑɭ ¾ɭ εÙ¤ ¦×Ù {ɰÅɭĆÜÑ θÛκÐ, {ɰÈØÓɭØʃÞ ηÓÈ ¾ɨ {ɰÅɭĆÈ η¾¤ À¤ ÍɭÙ Þɭ ÒȕØɡ ÍØß Þɭ ÏȕØ ¾Ø ȏÏ×ɟ ÅɟÍɟ ßɮ] ηÓØ 
Ôɭ×ȎØɰÀ ¾ɨ Ôîɠ Íɟ¾Í Þɭ ÞɠÈ Þɭ ÔɟßØ ȑÑ¾ɟÙɟ ÅɟÍɟ ßɮ, ȒÅÞÞɭ ¿ɠɰÃÑɭ ÛɟÙɭ ¾ɟ }Ò×ɨÀ yÑɟÛĤ×¾ ßɨ ÅɟÍɟ ßɮ] 

 

{Þ ÒǦȑÍ ¾ɟ }Ò×ɨÀ ÍÔ Í¾ Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ ÅÔ Í¾ η¾ 
Öɟ}ɰȏÈɰÀ ¾ɭ ιÊéɟ{Ñ Öʃ {Þ¾ɟ ŢɟÛÐɟÑ Ñ η¾×ɟ À×ɟ ßɨ] θÛÜɭÝ ÍɭÙ 
{ɰÅɭĆÜÑ }Ò¾ØÌ ¾ɥ zÛĤ×¾Íɟ ßɮ. 

 

 

ȐÔ×ȎØɰÀ ÙÀɟÑɭ ¾ɭ ÔɟÏ ȐÔ×ȎØɰÀ ¾ɟ yàɠ× ěÙɨÈ OEM yÑȓÜɰÞɟ ¾ɭ yÑȓÞɟØ ßɨÑɟ Ãɟȏß¤] 

ĦÈɨØɭÅ ©Ø ßʅιÊεÙɰÀ: 
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ÞɰÏȕÝ¾ʇ ©Ø ÅɰÀ ¾ɭ ŢÛɭÜ ¾ɨ Øɨ¾Ñɭ ¾ɭ εÙ¤ Öɟ}ɰȏÈɰÀ Þɭ Éɢ¾ ÒßÙɭ Í¾ Ôɭ×ȎØɰÀ ¾ɨ }Ñ¾ɭ ÖȕÙ ÔɰÏ Òɮ¾ɭÅ Öʃ Ø¿ʃ]ȐÔ×ȎØɰĈÞ ¾ɨ ÅɰÀ-ØɨÐɠ 

×ɩκÀ¾ ¾ɭ ÞɟÎ ÙɭθÒÍ η¾×ɟ ÅɟÍɟ ßɮ ©Ø θÛÍØÌ Þɭ ÒßÙɭ }Ò×ȓĆÍ ȼÒ Þɭ Òɮ¾ η¾×ɟ ÅɟÍɟ ßɮ] ¿ȓÙɭ Ôɠ×ȎØɰÀʇ ¾ɭ εÙ¤, ÒȎØØà¾ ÙÀÕÀ 
ÍɠÑ ÛÝʝ Í¾ ÅɰÀ Þɭ ÞȓØàɟ ŢÏɟÑ ¾ØÍɟ ßɮ] ȒÅÑ ÒȎØȒĦÎȑÍ×ʇ Öʃ Ôɠ×ȎØɰÀ ©Ø ÞɠÙ ¾ɨ ÞɰŐßɡÍ η¾×ɟ ÅɟÍɟ ßɮ, }Ñ¾ɭ ŢÏÜxÑ ÒØ 
ŢȑÍ¾ȕÙ ŢÕɟÛ Òî Þ¾Íɟ ßɮ] {ęÛʃÈØɡ ȑÑ×ɰŝÌ Õɠ ŢÏÜxÑ Öʃ ÖßĕÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟ Þ¾Íɟ ßɮ, ¿ɟÞ¾Ø ×ȏÏ ÞɠÙ ÜɟεÖÙ ßʅ] {ÞεÙ¤ 

"ÒßÙɭ yɰÏØ, ÒßÙɭ ÔɟßØ" {ęÛʃŘɡ ÑɠȑÍ ¾ɥ εÞÓɟȎØÜ ¾ɥ ÅɟÍɠ ßɮ] 

ÞɠÙÔɰÏ Ôɠ×ȎØɰÀ, ȒÅÞ ŐɠÞ Þɭ Ûɭ ÕØɭ ÅɟÍɭ ßʅ }Þ¾ɭ ĦÑɭßÑ ÀȓÌ ÞÖ× ¾ɭ ÞɟÎ ¿ØɟÔ ßɨ Þ¾Íɭ ßʅ] ÞÖ× ¾ɭ ÞɟÎ κÃ¾Ñɟ| }Ŧ ÔïÑɭ, 

ÞɰÁÑÑ ©Ø ÍɭÙ ÍÎɟ ÀɟïɭÒÑ ¾ɭ yÙÀ ßɨÑɭ ¾ɭ ¾ɟØÌ ¿ØɟÔ ßɨ ÅɟÍɠ ßɮ] {ÞεÙ¤, ÞɠÙÔɰÏ ȐÔ×ȎØɰĈÞ ¾ɨ ÍɠÑ ÞɟÙ Þɭ yκÐ¾ ÞÖ× Í¾ 
ÞɰŐßɡÍ Ñßɡɰ η¾×ɟ ÅɟÑɟ Ãɟȏß¤ 

Ôîɭ ØɨεÙɰÀ ȐÔ×ȎØɰĈÞ ¾ɨ ¾ɭÛÙ εÙÈɟ¾Ø ßɡ ÞɰŐȏßÍ η¾×ɟ ÅɟÑɟ Ãɟȏß¤, yκÐÖɟÑÍɪ ȎØɰÀʇ ¾ɭ ÒɟĤÛx ÃɭßØʇ ¾ɥ ÒȕØɡ ÞɠÖɟ ¾ɭ εÙ¤ ÞÖÎxÑ 

¾ɭ ÞɟÎ] ×ȏÏ ¿îɭ ȒĦÎȑÍ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ, Íɨ ÄġÙɭ ©Ø ØɨεÙɰÀ ÍĕÛʇ ¾ɟ ÛÅÑ ĦÎɟ×ɠ θÛȼÒÌ ¾ɨ ÅęÖ Ïɭ Þ¾Íɟ ßɮ Ć×ʇη¾ ÄġÙɭ 

yÒɭàɟ¾ȗÍ ÒÍÙɡ ÏɡÛɟØ ÛɟÙɭ ßɨÍɭ ßʅ] {Þɠ ¾ɟØÌ Þɭ, ×ȏÏ Ôîɭ ©Ø ÕɟØɡ Ôɠ×ȎØɰÀʇ ¾ɨ }ÉɟÑɭ ÛɟÙɭ Èɮ¾Ù ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ĦÎɟÑɟɰÍȎØÍ 

η¾×ɟ ÅɟÍɟ ßɮ ×ɟ ȒĦÎȑÍ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ, Íɨ }ęßʃ ¤¾ ßɡ ȐÔɰÏȓ ÒØ ȑÑÙɰȐÔÍ Ñßɡɰ η¾×ɟ ÅɟÑɟ Ãɟȏß¤; ÔȒġ¾ ¤¾ ÀɨÓÑ (sling)×ɟ yę× 
}Ò×ȓĆÍ Þßɟ×Íɟ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] εÙȒěÈɰÀ Èɮ¾Ù ¾ɭ ßȓ¾ ©Ø ȒĦÙɰÀ ¾ɭ ÔɠÃ ¤¾ ȒĦŢɰÀ, ÜɟěÈ ÒØ Ð¾ɭÙÑɭ ÒØ }Þ¾ɥ 

Ôɭ×ȎØɰÀ ÒɨȒÅÞȑÑɰÀ ¾ɨ ÞȓθÛÐɟÅÑ¾ ÔÑɟÍɟ ßɮ] 

}ÉɟÑɭ Öʃ zÞɟÑɠ ¾ɭ εÙ¤, Ôîɭ ȐÔ×ȎØɰĈÞ Öʃ yĆÞØ ȎØɰÀ ÓɭÞ Öʃ ŞɭÊɭÊ ȑÄş ßɨÍɟ ßɮ ȒÅÞÖʃ z| ÔɨġÈ ¾ɨ ÒʃÃ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] Ãȕɰη¾ 

ȑÄş ¾ɟ z¾ɟØ ȎØɰÀ ¾ɥ ÖɨÈɟ| Þɭ ÞɠεÖÍ ßɨÍɟ ßɮ, {ÞεÙ¤ ¾ɭÛÙ Ôɭ×ȎØɰÀ ¾ɨ ×ɟ ģ×ȒĆÍÀÍ ȎØɰÀ ¾ɨ ÔɨġÈ ʬÛɟØɟ }ÉɟÑɭ ¾ɥ yÑȓÖȑÍ ßɮ] 

ÜɟěÈ ÒØ ÒßÙɭ Þɭ ÖɩÅȕÏ Ôɠ×ȎØɰÀ ÒØ ¤¾ Ôîɭ ßɟ}εÞɰÀ ¾ɨ ĦÎɟθÒÍ ¾ØÍɭ ÞÖ×, ßɟ}εÞɰÀ ¾ɭ εÙ¤ ÍɠÑ ȐÔɰÏȓ ȑÑÙɰÔÑ ŢÏɟÑ ¾ØÑɭ ©Ø 
¤¾ ȒĦÙɰÀ ¾ɥ ÙɰÔɟ| ÞÖɟ×ɨč× ßɨÑɭ ¾ɥ ÞÙɟß Ïɡ ÅɟÍɠ ßɮ] ×ß ßɟ}εÞɰÀ ÔɨØ ¾ɨ Ôɭ×ȎØɰÀ ¾ɭ ÞɟÎ ȐÔġ¾ȓÙ ÞɰØɭζ¿Í ¾ØÑɭ Öʃ ÞàÖ 
ÔÑɟÍɟ ßɮ] 

 

yÞØ ßɟ}εÞɰÀ 

    

ȐÔ×ȎØɰÀ yÒÑɭ ÕɠÍØ ȐÔ×ȎØɰÀ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾ØÍɟ ßɮ ©Ø {Þ¾ɭ ÕɠÍØ ĦÑɭß¾ Õɠ Ø¿Íɟ ßɮ] {Þ¾ɭ yÙɟÛɟ yàɠ× ÀȑÍ ¾ɨ ŢȑÍÔɰκÐÍ 

¾ØÑɭ ¾ɭ εÙ¤ {Þ¾ɭ ÕɠÍØ Ùɨ¾ɭȏÈɰÀ ȎØɰÀ ÙÀɟ¤ À¤ ßʅ] ÍɭÙ κÃ¾Ñɟ| ÛɟÙɭ yÞØ ÛɟÙɭ ßɟ}εÞɰÀ ŐɠÞ κÃ¾Ñɟ| ÛɟÙɭ yÞØ ÛɟÙɭ zÛɟÞʇ Þɭ 
εÕęÑ ßɨÍɭ ßʅ] ȐÔ×ȎØɰĈÞ ßɟ}εÞɰÀ Öʃ yÑȓŢ×ɨÀ ¾ɭ yÑȓÞɟØ θÛεÕęÑ Ţ¾ɟØ ¾ɥ ÞɠÙ ßɨÍɠ ßʅ ÅɮÞɭ ÓɭġÈ, ØÔØ, ÕȕÙÕȓÙɮ×ɟ zȏÏ] ȐÔ×ȎØɰÀ 

ßɟ}εÞɰÀ zÖ ÍɩØ ÒØ θÛÕɟȒÅÍ Ţ¾ɟØ ¾ɥ ßɨÍɠ ßɮ] ¾ȓÄ yÑȓŢ×ɨÀʇ Öʃ ¤¾Ù Èȓ¾îɟ Ţ¾ɟØ ¾ɭ ßɟ}εÞɰÀ ¾ɟ Õɠ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

}Ò¾ØÌ ¾ɨ ÞÖɟ×ɨȒÅÍ ¾ØÑɭ ¾ɭ εÙ¤ Èɭ¾ yÒ Èɟ{Ò ȐÔ×ȎØɰÀ ßɟ}εÞɰÀ ¾ɟ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ĿÙʅčÊ ßɟ}εÞɰÀ ¾ɟ }Ò×ɨÀ η¾×ɟ 

Åɟ Øßɟ ßɮ] 
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ÞɟÖɟę× ŐɠÞ κÃ¾Ñɟ| ÛɟÙɭ yÞØ ÛɟÙɭ zÛɟÞʇ ¾ɨ ¤Þ¤Ñ/¤Þ¤Ñ¤/¤Þ¤Ñ¤Ù-XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ] ÍɭÙ κÃ¾Ñɟ| 

ÛɟÙɭ zÛɟÞʇ ¾ɨ SOFN/LOE-XXX ¾ɭ ȼÒ Öʃ ÑɟεÖÍ η¾×ɟ À×ɟ ßɮ] 

ȐÔ×ȎØɰÀ ßɟ}εÞɰÀ zÖÍɩØ ÒØ Őɭ ¾ɟĦÈ z×ØÑ Þɭ ÔÑɭ ßɨÍɭ ßʅ] ¾ɟĦÈ ĦÈɡÙ ßɟ}εÞɰÀ ¾ɟ }Ò×ɨÀ θÛÜɭÝ yÑȓŢ×ɨÀʇ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] 

¾ȓÄ ÔɦÙ/ØɨÙØ ȐÔ×ȎØɰĈÞ ȒÅęßʃ ŐɠÞ η¾×ɟ ÅɟÍɟ ßɮ ©Ø Öɟ}ɰÈ ¾ØÑɭ ¾ɭ εÙ¤ Íɮ×ɟØ ßɟ}εÞɰÀ ¾ɭ ÞɟÎ ÞɠÙ η¾×ɟ ÅɟÍɟ ßɮ, ȐÔ×ȎØɰÀ 

×ȕȑÑÈ ¾ßÙɟÍɭ ßʅ] 

 

 

7.7 ÒɟÛØ ŘɟɰÞεÖÜÑ ©Ø ÒɟÛØ Śɟ{Û 

 

ÒɟÛØ Ţɟ{Ö ÖȕÛØ Þɭ ÖÜɠÑ Í¾, ¤¾ ÖÜɠÑ Þɭ ÏȕÞØɡ ÖÜɠÑ Í¾, ×ɟ ÖÜɠÑ ¾ɭ ¤¾ ÞÏĦ× Þɭ ÏȕÞØɭ Í¾ ÖĘ×ÛÍɶ Íɰŝ ¾ɭ 
ÖɟĘ×Ö Þɭ ŢɭθÝÍ ßɨÍɟ ßɮ ȒÅÞɭ Śɟ{Û ¾ßɟ ÅɟÍɟ ßɮ] ȑÑĞÑεÙζ¿Í ¾ɟØÌʇ Þɭ ÖÜɠÑ ¾ɨ ÞɠÐɭ Ţɟ{Ö ÖȕÛØ Þɭ ÅɨîÑɭ ¾ɭ 
ÔÅɟ× ×ɭ ÖĘ×ÛÍɶ Íɰŝ zÛĤ×¾ ßʅ: 

1. Ţɟ{Ö ÖȕÛØ ×ɟ ÖɟÑ¾ ÖɨÈÞx ¾ɥ {ĥÈÍÖ ÀȑÍ ÖÜɠÑʇ ¾ɨ ÞɰÃɟεÙÍ ¾ØÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ÛɭÀ Þɭ εÕęÑ ßɨ Þ¾Íɠ 
ßɮ] Ţɟ{Ö ÖȕÛÞx Öʃ zÖÍɩØ ÒØ }ċÃ ¾ɨÌɠ× ÛɭÀ ßɨÍɭ ßʅ, ÅÔη¾ ¦ÒØɭȏÈɰÀ ÞÏĦ×ʇ ¾ɨ yĆÞØ yÒɭàɟ¾ȗÍ ¾Ö ÛɭÀ ¾ɭ 
ÞɟÎ Ôîɭ Èɦ¾x ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

2. ÃɟεÙÍ ÖÜɠÑ ¾ɭ ÛɭÀ ¾ɨ ÔɟØ-ÔɟØ ÔÏÙÑɟ ×ɟ ȑÑ×ɰȐŝÍ ¾ØÑɟ Òî Þ¾Íɟ ßɮ, ÅÔη¾ Ţɟ{Ö ÖȕÛØ ¾ɥ ÀȑÍ ¾ɨ ÒȕÌx ÙɟÕ 
¾ɭ εÙ¤ {Þ¾ɭ }Ò×ɨÀ ¾ɭ εÙ¤ ȒĦÎØ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤] 

3. ¾ȓÄ ÖɟÖÙʇ Öʃ, ¾| ÖÜɠÑʇ ¾ɨ ¾ɭÛÙ ¤¾ Ţɟ{Ö ÖȕÛØ Þɭ ÞɰÃɟεÙÍ ¾ØÑɟ Òî Þ¾Íɟ ßɮ] 

4. ¾Õɠ-¾Õɠ ÖÜɠÑʇ ¾ɨ ÞɠÐɭ Ţɟ{Ö ÖȕÛØ ÜɟěÈ Þɭ Ñßɡɰ Åɨîɟ ÅɟÍɟ ßɮ 

ÞȓØàɟ, ÞȓθÛÐɟ ©Ø ÖʃÈɭÑɭęÞ ¾ɭ θÛÃɟØʇ ¾ɭ εÙ¤] 

 

 

×ɟɰȐŝ¾ Śɟ{Û: 

 

1) θÛʬ×ȓÍ ÒɟØɭÝÌ ¾ɭ ÍØɡ¾ɭ Þɭ: 

ʬÛɟØɟ ÞɰÃØÌ 

a) ÁÝxÌ ©Ø Ôɠ) ÅɟÙ ʬÛɟØɟ 
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¾) ÁÝxÌ ʬÛɟØɟ ÞɰÃØÌ ¾ɨ zÀɭ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 

¶ ÞɠÐɭ ÞɰÒ¾x ¾ɭ ÞɟÎ, }ÏɟßØÌ ¾ɭ εÙ¤ ÁÝxÌ Śɟ{Û 

¶ ÙÃɠÙɭ ¾ÑɭĆÜÑ ¾ɭ ÞɟÎ, }ÏɟßØÌ ¾ɭ εÙ¤ ÔɭġÈ Śɟ{Û  

Ôɠ) ÅɟÙ'Mesh) ʬÛɟØɟ ÞɰÃØÌ ¾ɨ zÀɭ {Þ Ţ¾ɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ: 

¶ ÞɠÐɭ ÞɰÒ¾x ¾ɭ ÞɟÎ, }ÏɟßØÌ ¾ɭ εÙ¤ ÏɟɰÍɭÏɟØ ©Ø ¾ȗεÖ 'worm) κÀ×Ø 

¶ ÙÃɠÙɭ ¾ÑɭĆÜÑ ¾ɭ ÞɟÎ, }ÏɟßØÌ ¾ɭ εÙ¤ ÃɭÑ Śɟ{Û 

ÏɟɰÍɭÏɟØ ģßɡÙ κÀ×ȎØɰÀ Öʃ ÛɭÀ yÑȓÒɟÍ ¾ɭÛÙ Śɟ{Û ¾ɭ z¾ɟØ ©Ø ÔɭġÈ Śɟ{Û Öʃ ÄɨÈɭ ÃØ¿ɠ ÒØ ÞɰÒ¾x ¾ɭ ę×ȕÑÍÖ 
ĦÛɠ¾ɟ×x z¾x ʬÛɟØɟ ÞɠεÖÍ ßɨÍɟ ßɮ] 

  

ĦŘɭÈ ÜɦÈ ¾ęÛɭ{ɰÀ εÞĦÈÖ Þɭ Ùɭ¾Ø ßɭÛɠ-ʪ×ȕÈɡ ÒɟÛØ ŘɟɰÞεÖÜÑ Í¾- ÔɭġÈ ©Ø ÃɭÑ Śɟ{Û }Ñ¾ɭ θÛĤÛÞÑɠ× ÞɰÃɟÙÑ ¾ɭ 
yεÕęÑ yɰÀ ßʅ] 

άzÅ ¾ɥ ÏȓȑÑ×ɟ Öʃ ¥Þɭ ¾| ¾ɟØ¾ ßʅ Åɨ ÔɭġÈ ÔÑɟÖ ÃɭÑ Śɟ{Û ¾ɟ }Ò×ɨÀ ¾ØÑɭ ¾ɭ ȑÑÌx× ¾ɨ ŢÕɟθÛÍ ¾ØÍɭ ßʅ] {ÑÖʃ 
Þɭ ¾| ¾ɟØ¾ ¾ȓÄ ÞɟÙ ÒßÙɭ Í¾ }ÍÑɭ ÖßĕÛÒȕÌx Ñßɡɰ Îɭ ×ɟ }Ñ ÒØ θÛÃɟØ Õɠ Ñßɡɰ η¾×ɟ À×ɟ Îɟ] ÀȑÍ, ÞÈɡ¾Íɟ, 

ÞȓØàɟ, Ò×ɟxÛØÌ ©Ø ×ßɟɰ Í¾ η¾ ÜɨØ ¾ɟØ¾ yÔ zÐȓȑÑ¾ ȑÑÌx× ÙɭÑɭ ¾ɥ ŢηŎ×ɟ Öʃ }ċÃ ŢÖȓ¿Íɟ ÙɭÍɭ ßʅ - ÞɟÎ ßɡ 
ÞȏÏ×ʇ ÒȓØɟÑɭ ¾ɟØ¾ ÅɮÞɭ η¾ ÜȒĆÍ, ØɨÈɭÜÑ ¾ɥ ȏÏÜɟ, Śɟ{Û ιÊÛɟ{Þ ʬÛɟØɟ η¾ÍÑɭ yàʇ ¾ɨ ÞɰÃɟεÙÍ η¾×ɟ ÅɟÑɟ ßɮ , zȏÏ] 
ßɟÙ ¾ɭ ÛÝʝ Öʃ ÔɭġÈ Öʃ ÔßȓÍ ÞȓÐɟØ ßȓz ßɮ; {ÞεÙ¤ ÃɭÑ ©Ø }Ñ¾ɥ ĦÑɭßÑ ¾ɥ θÛκÐ ßɮ, ßÖ Ïɭ¿Íɭ ßʅ η¾ ÞÈɡ¾ Śɟ{Û ¾ɭ 
εÙ¤ yκÐ¾ɟɰÜ zÐȓȑÑ¾ yÑȓŢ×ɨÀʇ Öʃ ÔɭġÈ ÒÞɰÏɡÏɟ ÍØɡ¾ɟ ßɮ] 

ÔɭġÈ ÁÝxÌ ÛɟÙɭ ßɨÍɭ ßʅ ©Ø }ċÃ ÀȑÍ ¾ɨ zÞɟÑɠ Þɭ ÞɰÕɟÙ Þ¾Íɭ ßʅ] 

3,600 zØÒɠ¤Ö ¾ɥ ÀȑÍ ÔɭġÈ ¾ɭ εÙ¤ ÔɭßÍØ yÑȓ¾ȕÙ ßɮ]{Þ¾ɭ yÙɟÛɟ, ×ß ÍĖ× η¾ ÔɭġÈ ¤¾ ÁÝxÌ Í¾Ñɠ¾ ßɮ, {Þ¾ɟ 
ÖÍÙÔ ßɮ η¾ ¨ÛØÙɨÊ ¾ɥ ȒĦÎȑÍ Öʃ, ÔɭġÈ ηÓÞÙ Åɟ¤ɰÀɭ ©Ø εÞĦÈÖ ¾ɨ Ñȓ¾ÞɟÑ Þɭ ÔÃɟ¤ɰÀɭ] 

¾ęÛɭ×Ø ŘɟɰÞεÖÜÑ Öʃ yÑȓŢ×ɨÀʇ ¾ɭ εÙ¤ ×ɟ Èɦ¾x θÛ¾εÞÍ ¾ØÑɭ ¾ɭ εÙ¤, ÃɭÑ ÔɭßÍØ ßʅ] ά¾ęÛɭ×Ø ÔßȓÍ ÐɠÖɭ ßɨÍɭ ßʅ - 
Śɟ{ÛØ ÒØ 350 RPM Þɭ ¾Ö] ÛɟɰȑÄÍ ÀȑÍ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÃɭÑ ¾ɟ }Ò×ɨÀ ĦŢɨ¾ɭÈ yÑȓÒɟÍ ¾ɭ θÛĦÍȗÍ Ã×Ñ ¾ɭ ÞɟÎ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ] Èɦ¾x ¾ɥ ÖɟɰÀ ×ɟɰȐŝ¾ yÑȓÒɟÍ ©Ø Þ¾ɟØɟĕÖ¾ Śɟ{Û ¾ɥ zÛĤ×¾Íɟ ¾ɭ ¾ɟØÌ ÃɭÑ ¾ɨ ÙɟÕ ÏɭÍɠ ßɮ] 

ÃɭÑ ÀȑÍ ©Ø ÕɟØ ¾ɥ ¤¾ Ŭȗɰ¿Ùɟ ¾ɭ εÙ¤ }ĕ¾ȗĥÈ ßʅ, ÞɟÎ ßɡ zÛĤ×¾ εÙɰ¾ ¾ɥ Þɰć×ɟ ȑÑȏÏxĥÈ ¾Ø¾ɭ ÃɭÑ ¾ɥ ÙɰÔɟ| ¾ɨ 
ÞÖɟ×ɨȒÅÍ ¾ØÑɟ zÞɟÑ ßɮ] 

άŬȗɰ¿Ùɟ Ã×Ñ ŢηŎ×ɟ ¾ɟÓɥ ÞɠÐɠ ßɮ] ÅɟÑÑɭ ×ɨĈ× Öȓć× ÔɟÍʃ ßʅ yĤÛÜȒĆÍ, zØÒɠ¤Ö, Üɦ¾ ÙɨÊ ¾ɥ ÍɠūÍɟ, ÍɟÒÖɟÑ ©Ø 
ÞɰÕɟθÛÍ ÞɰàɟØ¾ ȒĦÎȑÍ×ʇ ¾ɭ ÞɰÒ¾x Öʃ zÑɟ] 
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ÔɭġÈ ©Ø ÃɭÑ ÏɨÑʇ ßɡ yÒÑɭ ÞɰÃɟÙÑ ¾ɭ ÏɩØɟÑ ¾ȓÄ Ţ¾ɟØ ¾ɭ ÞɰÏȕÝ¾ }ĕÒęÑ ¾ØʃÀɭ] ÅɰÅɠØʇ Öʃ ŐɠÞ, ÍɭÙ ©Ø ÐɟÍȓ ¾ɭ 
¾Ì ßɨÍɭ ßʅ] ÔɭġÈ Õɠ ÞÖ× ¾ɭ ÞɟÎ-ÞɟÎ ÖɭÈɭȎØ×Ù ÜɭÊ ¾ØʃÀɭ]  

ŢɟÎεÖ¾ θÛÕɭÏÑ 'Differentiation) ÏɨÑʇ ¾ɭ ÔɠÃ ÖʃÈɭÑʃÞ ÃÙ Øßɟ ßɮ. ÅɰÅɠØʇ ¾ɨ ȑÑ×εÖÍ ĦÑɭßÑ ©Ø yκÐ¾ ÔɟØ 
ŢȑÍĦÎɟÒÑ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] ÐȓÙɭ ßȓ¤ ÛɟÍɟÛØÌ Öʃ, ŐɠÞ ©Ø ÍɭÙ ŢÏȕÝÌ ÓɮÙÑɭ ¾ɥ ÞɰÕɟÛÑɟ Ôï ÅɟÍɠ ßɮ ©Ø 
ÖʃÈɭÑɭęÞ ¾ɥ zÛĤ×¾Íɟ¤ɰ zÞÖɟÑ ÄȕÍɠ ßʅ] 

 

¾ȓɰȒÅ×ɟɯ 'Keys(©Ø ¾ÒεÙɰÀ: 

 ÃɟɰȐÔ×ɟɯ 'Keys): ¾ȓɰÅɠ ¾ɟ ÞÔÞɭ zÖ ¾ɟ×x ÜɟěÈ ©Ø }Þ ÞÏĦ× ¾ɭ ÞɟÒɭà ÁȕÌxÑ ¾ɨ Øɨ¾Ñɟ ßɮ ȒÅÞÞɭ ×ß Åȓîɟ 
ßȓz ßɮ, ÅɮÞɭ κÀ×Ø, ÃØ¿ɠ, ιÊĦ¾ ×ɟ Ŏʅ¾ ¾ɟ ßÔ] 

ÃɟȐÔ×ʇ ¾ɟ ģ×ɟÒ¾ }Ò×ɨÀ Öȓć× ȼÒ Þɭ }Ñ¾ɭ ÞØÙ ©Ø ÕØɨÞɭÖɰÏ ιÊÅɟ{Ñ, Þɰ×ɨÅÑ ©Ø ÅȓÏɟ ¾ØÑɭ ¾ɥ ÞȓθÛÐɟ, ¾Ö 
ÙɟÀÍ zȏÏ ¾ɭ ¾ɟØÌ ßɨÍɟ ßɮ] ¾ȓɰÅɠ, ÜɟěÈ ©Ø ÒȓÙɡ ¾ɭ ιÊÅɟ{Ñ Öʃ, ¾ȓɰÅɠ ¾ɨ ¾ÖÅɨØ ÔÑɟ×ɟ ÅɟÍɟ ßɮ Íɟη¾ ÅÔ 
yȑÍȎØĆÍ ÕɟØ ȏÏ¿ɟ| Ïɭ Íɨ ¾ȓɰÅɠ θÛÓÙ ßɨ Åɟ¤ ©Ø Ûß ȏÈ¾ɥ Øßɭ] ÜɟěÈ ©Ø ÃØ¿ɠ ÞȓØνàÍ] 

 

ŢÖȓ¿ Ñȓ¾ÞɟÑ ×ɭ ßʅ: 

¾ɥ-Ûɭ Ñ ¾ɭÛÙ ÕɟÀ ¾ɭ ŢÕɟÛɠ ŎɦÞ-ÞɭĆÜÑ ¾ɨ ÄɨÈɟ ÔÑɟÍɭ ßʅ ÔȒġ¾ {ÞÖʃ ¾ɟÓɥ ÍÑɟÛ ¤¾ɟŐÍɟ Õɠ ÜɟεÖÙ ßɨÍɠ ßɮ] 
ÜɟěÈ ©Ø ¤ĆÞÙ ¾ɥ θÛÓÙÍɟ yĆÞØ ¾ɥ-Ûɭ ¾ɭ àɭŝ Öʃ }ĕÒęÑ ßɨÑɭ ÛɟÙɭ }ċÃ ĦÎɟÑɠ× ÍÑɟÛ ¾ɭ ¾ɟØÌ ßɨÍɠ ßɮ] ¤¾ 
¾ȓɰÅɠ Ôîɭ Èɦ¾x ÞɰÃɟȎØÍ Ñßɡɰ ¾Ø Þ¾Íɠ] zÛĤ×¾ yκÐ¾ ÞÈɡ¾Íɟ ©Ø ÅȏÈÙ ÙɨÊ ȒĦÎȑÍ×ʇ Ñɭ SPLINES ¾ɭ θÛ¾ɟÞ ¾ɨ 
ÜɟěÈ ¾ɭ ÞɟÎ yεÕęÑ ÔÑɟ ȏÏ×ɟ] 

Ć×ʇη¾: Ûɭ yÙÀ-yÙÀ ÀȑÍ ©Ø ŢÕɟÛ ÕɟØ ÒØ yκÐ¾ ÕɟØ ÞɰÃɟȎØÍ ¾Ø Þ¾Íɭ ßʅ] Ùɭη¾Ñ }ÑÖʃ ȒĦĚÙÑ ¾ɭ ÔɠÃ yÞÖɟÑ 
ÕɟØ θÛÍØÌ ßɨÍɟ ßɮ ©Ø }ęßʃ θÛÜɭÝ ¾ɟÈÑɭ ©Ø ÖɟÒÑɭ ÛɟÙɭ }Ò¾ØÌʇ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

¾ÒεÙɰÀ:  

Ûɭ ¤¾ ÜɟěÈ ¾ɨ ÏȕÞØɭ ÜɟěÈ Þɭ ÅɨîÑɭ ×ɟ Śɟ{Û ÜɟěÈ ¾ɨ ÞɰÃɟεÙÍ ÜɟěÈ Þɭ ÅɨîÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ßʅ] ÜɟěÈ ¾ÒεÙɰÀ 
¾ɟ }Ò×ɨÀ ÖÜɠÑØɡ Öʃ ¾| }ǥɭĤ×ʇ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ: 

Ïɨ ÜɟěÈʇ ¾ɨ ¤¾ ÞɟÎ Ø¿Ñɭ ¾ɭ ÖȕÙ }ǥɭĤ× Þɭ ÒØɭ, ¾ÒεÙɰÀ ȑÑĞÑεÙζ¿Í ¾ɨ ÒȕØɟ ¾ØÍɭ ßʅ: 

¶ Üɦ¾ ÙɨÊ Öʃ ¾ÖɠÜɟěÈ ¾ɭ ÔɠÃ. 

¶ yȑÍÕɟØ Þɭ ÔÃɟÛ.×ȏÏ ¾ɨ| εÞĦÈÖ ÔßȓÍ ÀÖx ×ɟ ÔßȓÍ Íɭé ÃÙ Øßɟ ßɮ, Íɨ ¤¾ Ôîɠ ×ɟɰȐŝ¾ zÒÏɟ ßɨ Þ¾Íɠ ßɮ] 
¾ȓÄ ¾ÒεÙɰÀ ¤¾ ȑÑȒĤÃÍ ĦÍØ ¾ɭ Èɦ¾x ¾ɨ ÒɟØ ¾ØÑɭ ÒØ ιÊĦ¾ÑɭĆÈ ßɨÑɭ ×ɟ ηÓÞÙÑɭ Þɭ ÖßɰÀɠ ÖØĞÖÍ ¾ɥ 
zÛĤ×¾Íɟ ¾ɨ Øɨ¾Ñɭ Öʃ ÖÏÏ ¾ØÍɭ ßʅ] 
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¶ ÁȕÖÑɭ ÛɟÙɭ ȏßĦÞʇ ¾ɟ ¾ɰÒÑ ÔÏÙÑɟ]©ʬ×ɨκÀ¾ ÖÜɠÑØɡ Öʃ ¾ɰÒÑ ÖßĕÛÒȕÌx ßɮ; ×ß ÞɰÒȕÌx ×ɟɰȐŝ¾ ŢÌɟÙɡ ¾ɭ εÙ¤ 
ȏÏÙ ¾ɥ Ðî¾Ñ ¾ɥ ÍØß ßɮ] ¾ȓÄ ¾ÒεÙɰÀ ¾ɰÒÑ z}ÈÒȓÈ ¾ɨ ÔÏÙ Þ¾Íɭ ßʅ, ȒÅÞÞɭ zÛĤ×¾ ÖØĞÖÍ ¾ɥ Öɟŝɟ 
¾Ö ßɨ ÅɟÍɠ ßɮ] 

¶ ×ɟɰȐŝ¾ ÙÃɠÙɟÒÑ ©Ø ÀÙÍ ÞɰØɭ¿Ì ¾ɭ εÙ¤ ÄȕÈ. ÜɟěÈ ¾ɭ ÀÙÍ ÞɰØɭ¿Ì ©Ø ÀȑÍ ÖɩÅȕÏ ßɨÑɭ ÒØ Õɠ ¾ÒεÙɰÀ 
ÞɰÃɟÙÑ ¾ɨ ÞȓθÛÐɟÅÑ¾ ÔÑɟ Þ¾Íɠ ßɮ] 

G ¾ÒεÙɰÀ, ȒÅÞɭ κÀ×Ø ¾ÒεÙɰÀ ¾ɭ ȼÒ Öʃ Õɠ ÅɟÑɟ ÅɟÍɟ ßɮ, ¤¾ θÛεÜĥÈ Ţ¾ɟØ ¾ɭ ×ȓĈÖÑ ßʅ ȒÅÑ¾ɟ }Ò×ɨÀ yĆÞØ 
}ċÃ-Èɨâ, }ċÃ-yĤÛÜȒĆÍ ȒĦÎȑÍ×ʇ Öʃ η¾×ɟ ÅɟÍɟ ßɮ] ¤Åɠ ¾ÒεÙɰÀ Öʃ zÖ ÍɩØ ÒØ κŐÊ ÜɟεÖÙ Ñßɡɰ ßɨÍɟ ßɮ, Åɨ ¤¾ 
Ţ¾ɟØ ¾ɟ ÅɟÙ ßɨÍɟ ßɮ Åɨ ¾Õɠ-¾Õɠ ¾ÒεÙɰÀ εÞĦÈÖ ¾ɭ ÕɠÍØ ȒĦÎÍ ßɨÍɟ ßɮ] ×ȕȑÑÛÞxÙ Åɨîʇ ¾ɥ ÍȓÙÑɟ Öʃ, κÀ×Ø 
¾ÒεÙɰÀ zÖÍɩØ ÒØ yκÐ¾ Èɦ¾x ¾ɟ ÞɟÖÑɟ ¾Ø Þ¾Íɭ ßʅ, ÅÔη¾ ×ȕȑÑÛÞxÙ Åɨî ¾Ö ¾ɰÒÑ ¾ɟ ¾ɟØÌ ÔÑÍɭ ßʅ] Åɠ 
¾ÒεÙɰÀ ¾ɥ ÖȕÙ ÞɰØÃÑɟ ÔɟßØɡ ©Ø zɰÍȎØ¾ ÏɟɰÍʇ ÛɟÙɭ Ïɨ ßÔ ©Ø ¤¾ ×ɟ Ïɨ-Èȓ¾îɭ ÛɟÙɡ zĦÍɠÑ ßɮ 

 

¾ÉɨØ ×ȓĈÖÑ.×ɭ ÍÔ Þßɡ ßɨÍɭ ßʅ ÅÔ ÀÙÍ ÞɰØɭ¿Ì ¾ɨ| ÞÖĦ×ɟ Ñßɡɰ ßɨÍɠ ßɮ ©Ø ÅÔ ŞĦÈ ÙɨÊ yκÐ¾ ßɨÍɟ ßɮ] 

ěÙɨȏÈɰÀ ÜɟěÈ yÞʃÔÙɡ]×ɭ ÙɰÔɠ ÏȕØɡ Í¾ ÜɟěÈ ¾ÑɭĆÜÑ ¾ɥ yÑȓÖȑÍ ÏɭÍɭ ßʅ] }ÏɟßØÌ ¾ɭ εÙ¤, ×ȏÏ zÒ¾ɭ ÒɟÞ ¤¾ {ɰÅÑ 
ßɮ ȒÅÞɭ 15 ÓɥÈ ÏȕØ ȒĦÎÍ Òɰ¿ɭ ¾ɨ ÃÙɟÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ ©Ø ¾ÑɭȒĆÈɰÀ ÜɟěÈ ¾ɭ εÙ¤ ÞÖÎxÑ ÙÀɟÑɭ ¾ɭ εÙ¤ ¾ɨ| 
ÅÀß Ñßɡɰ ßɮ, Íɨ ěÙɨȏÈɰÀ ÜɟěÈ yÞʃÔÙɡ ¤¾ yċÄɟ ÞÖɟÐɟÑ ßɮ] 

ĦÙɟ{Ê ¾ÒεÙɰÀ.{Ñ¾ɟ }Ò×ɨÀ }Ñ ÒȎØȒĦÎȑÍ×ʇ Öʃ η¾×ɟ ÅɟÍɟ ßɮ Åßɟɰ ¾ȓÄ yàɠ× ÀȑÍ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ ©Ø 
ÎÖxÙ ÜɟěÈ θÛĦÍɟØ ¾ɨ Õɠ Ę×ɟÑ Öʃ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤] 

Sheared θÒÑ ¾ÒεÙɰÀ.×ɭ }Ñ ŢÌɟεÙ×ʇ Öʃ zÏÜx ßʅ Åɨ ¨ÛØÙɨÊ ßɨ ÅɟÍɠ ßʅ ×ɟ ÅɟÖ ßɨ ÅɟÍɠ ßʅ] ÅÔ ¾ÒεÙɰÀ ¾ɭ yɰÏØ 
¾ɟ θÒÑ ÈȕÈ ÅɟÍɟ ßɮ, Íɨ }Ò¾ØÌ Ñßɡɰ ÃÙ ÒɟÍɟ] ÅɮÞɭ ßɡ ÙɨÊ ¿ÍØÑɟ¾ ȼÒ Þɭ yκÐ¾ ßɨ ÅɟÍɟ ßɮ, ×ß εÞĦÈÖ ¾ɨ 
Øɨ¾¾Ø àȑÍ ¾ɨ Øɨ¾Íɟ ßɮ] 

¾ÒεÙɰÀ ¾ɨ ιÊĦ¾ÑɭĆÈ ¾Øʃ.×ɭ εÜ×Ø θÒÑ ¾ÒεÙɰÀ ¾ɭ ÞÖɟÑ ßʅ, Ć×ʇη¾ ×ɭ ÖɩÅȕÏɟ ȒĦÎȑÍ ¾ɭ yÑȓÞɟØ ÅġÏɡ Þɭ ιÊĦ¾ÑɭĆÈ 
ßɨ Þ¾Íɭ ßʅ] ιÊĦ¾ÑɭĆÈ ¾ÒεÙɰÀ ¾ɟ }Ò×ɨÀ ¾Ö ©Ø }ċÃ ÀȑÍ ÏɨÑʇ yÑȓŢ×ɨÀʇ Öʃ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

×ɭ zÅ }ÒÙĜÐ Åɠ ¾ÒεÙɰÀ ¾ɥ ¾ȓÄ ßɡ η¾ĦÖʃ ßʅ] {Ñ ÞÕɠ ×ȓĈÖÑ ŢÌɟεÙ×ʇ ¾ɭ εÙ¤ ¤¾ ÔɟÍ ÞÃ ßɮ: }κÃÍ ÖʃÈɭÑɭęÞ ¾ɭ 
ÞɟÎ Ûɭ yκÐ¾ ÞÖ× Í¾ ÃÙʃÀɭ] 

http://www.mardustrial.com/power-transmission-products-falk-couplings-gear.php
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×ȕȑÑÛÞxÙ Åɨî 

 

¤¾ ÞɟÛxÕɩεÖ¾ Åɨî ÁȕÖÑɭ ÛɟÙɭ ÜɟěÈʇ ¾ɭ ÔɠÃ ¤¾ Þ¾ɟØɟĕÖ¾, ×ɟɰȐŝ¾ 
¾ÑɭĆÜÑ ßɮ, Åɨ zÖÍɩØ ÒØ ÞÖɟÑɟɰÍØ Ñßɡɰ, ÔȒġ¾ ŢȑÍċÄɭÏ ¾ØÍɭ ßʅ] {Ñ¾ɟ 
}Ò×ɨÀ ÀȑÍ, ÜȒĆÍ ×ɟ ÏɨÑʇ ¾ɨ ÞɰÃɟȎØÍ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ÞÔÞɭ ÞØÙ ©Ø ÞÔÞɭ ÞɟÖɟę× Ţ¾ɟØ ¾ɨ ¾ɟÊxÑ Åɨî ×ɟ ßȓ¾ Åɨî ¾ßɟ ÅɟÍɟ 
ßɮ] {Þɭ κÃŝ 1 Öʃ ȏÏ¿ɟ×ɟ À×ɟ ßɮ] {ÞÖʃ Ïɨ ×ɨ¾ ßɨÍɭ ßʅ, Ţĕ×ɭ¾ ÜɟěÈ ÒØ 
¤¾, ¤¾ ŎɦÞ-z¾ɟØ ÛɟÙɭ ÖĘ×ÛÍɶ ÞÏĦ× Þɭ Åȓîɟ ßɨÍɟ ßɮ ȒÅÞɭ ĦÒɟ{ÊØ 
¾ßɟ ÅɟÍɟ ßɮ] Ïɨ ÜɟěÈʇ ¾ɭ ÔɠÃ ¾ɭ ¾ɨÌ ¾ɨ ¦ÒØɭȏÈɰÀ ¾ɨÌ ¾ßɟ ÅɟÍɟ ßɮ 

 

¾ɟÊxÑ Åɨî ¾ɥ ¤¾ ÔȓȑÑ×ɟÏɡ θÛÜɭÝÍɟ Åɨî ¾ɭ ÖɟĘ×Ö Þɭ ÀȑÍ ÞɰÃØÌ ¾ɥ ÀɮØ-¤¾ȼÒÍɟ ßɮ] {ÑÒȓÈ ©Ø z}È ÒȓÈ ÜɟěÈ 
¾ɭ ÔɠÃ ¾ɨÌɠ×-ÛɭÀ yÑȓÒɟÍ {ÑÒȓÈ ÜɟěÈ ¾ɥ ŢȑÍ ÃŎ Ïɨ ÃŎʇ, ÒØ ÃŎɥ× ȼÒ Þɭ εÕęÑ ßɨÍɟ ßɮ] 
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¨ġÊÖ ×ȓĈÖÑ 

 

¨ġÊÖ ¾ÒεÙɰÀ Öʃ ÍɠÑ ÞÏĦ× ßɨÍɭ ßʅ] ¤¾ ÍɮØÍɟ ßȓz ÞÏĦ× Ïɨ ÔɟßØɡ ÞÏĦ×ʇ ¾ɭ ÔɠÃ 90 θÛĦÎɟθÒÍ ¿ɟɰÃɭ Öʃ ÓɰÞɟ ßȓz 
ßɮ Åɨ Śɟ{Û ÜɟěÈ Þɭ ÅȓîÍɭ ßʅ ÅɮÞɟ η¾ ȏÏ¿ɟ×ɟ À×ɟ ßɮ]  

 
 

¨ġÊßɮÖ ¾ÒεÙɰÀ ÑɟÖÖɟŝ ÜɟěÈ ģ×ɟÞ ¾ɭ 10% Í¾ ©Ø 3 ¾ɨÌɠ× εÖÞ yÙɟ{ÑÖʃÈ Í¾ ÒɟĤÛx ÜɟěÈ εÖÞ yÙɟ{ÑÖʃÈ ¾ɨ 
ÞÖɟ×ɨȒÅÍ ¾Ø Þ¾Íɭ ßʅ] 

ĦÑɭßÑ ¤¾ ÞÖĦ×ɟ ßɮ, Ùɭη¾Ñ yκÐ¾ɟɰÜ yÑȓŢ×ɨÀʇ Öʃ ¥Þɭ ×ȓĈÖÑ ¾ɟ Ã×Ñ ¾Ø¾ɭ {Þɭ ÏȕØ η¾×ɟ Åɟ Þ¾Íɟ ßɮ Åɨ ĦÈɡÙ ×ɟ 
¾ɟɰĦ× ěÙɨȏÈɰÀ ÞÏĦ×ʇ ¾ɭ ĦÎɟÑ ÒØ ȑÁÞɟÛ ŢȑÍØɨÐɠ ĚÙɟȒĦÈ¾ ×ɟ {ÙɟĦÈɨÖɭØ ¾ɟ }Ò×ɨÀ ¾ØÍɟ ßɮ] 

 

¨ġÊÖ ¾ÒεÙɰÀ ¾ɭ ȑÑĞÑεÙζ¿Í Óɟ×Ïɭ ßʅ: 

 

¤] ÞɟÛxÕɩεÖ¾ Åɨîʇ ¾ɥ ÍØß ¾ɨ| ÛɭÀ εÕęÑÍɟ Ñßɡɰ 

Ôɠ] }ċÃ ÒɟĤÛx ÀÙÍÞɰØɭ¿Ì ÞɰÕÛ 

Þɠ] }ċÃ Èɦ¾x àÖÍɟ 

Êɠ] ȑÑØɟ¾ØÌ Öʃ zÞɟÑɠ 

 

 

Ñȓ¾ÞɟÑ: 

¤] ÜɟěÈ ¾ɟ ÞɠεÖÍ ¾ɨÌɠ× θÛĦÎɟÒÑ 

Ôɠ] ÞɟÒɭà ηÓÞÙÑ ÀȑÍ ¾ɭ ¾ɟØÌ zÛκÐ¾ ĦÑɭßÑ ¾ɥ zÛĤ×¾Íɟ 

Þɠ] yÙÀ  ¾ØÍɭ ÞÖ× loose members ¾ɟ Ñȓ¾ÞɟÑ ÞɰÕÛ ßɮ 
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7.8 {ĦÒɟÍ Þɰ×ɰŝ }Ò¾ØÌʇ ¾ɥ ÖØĞÖÍ ¾ɥ Ţɩʬ×ɨκÀ¾ɥ 

 

ÞÕɠ ©ʬ×ɨκÀ¾ }Ò¾ØÌ ÈȕÈ-ÓȕÈ, ÍÑɟÛ, àØÌ, ÀÙÍ ÞɰÃɟÙÑ ©Ø ÀÙÍ ÞɰÃɟÙÑ ÞȏßÍ }Ŧ ÔïÑɭ Þɭ ŢÕɟθÛÍ ßʅ] 
}Ò¾ØÌʇ ¾ɨ yċÄɢ ¾ɟ×xÜɠÙ ȒĦÎȑÍ Öʃ Ø¿Ñɭ ¾ɭ εÙ¤ Ñ ¾ɭÛÙ ģ×ÛȒĦÎÍ Ïɭ¿ÕɟÙ ©Ø Ę×ɟÑ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ, 

ÔȒġ¾ }Ò¾ØÌʇ ¾ɥ ÞɭÛɟ ÅɠÛÑ ¾ɨ ÔïɟÑɭ ¾ɭ εÙ¤ θÛεÕęÑ Í¾Ñɠ¾ɥ ÍØɡ¾ʇ ¾ɨ Õɠ yÒÑɟ×ɟ ÅɟÍɟ ßɮ] 

ÖÜɠȑÑɰÀ, ÛɭȒġÊɰÀ, ÓɮȐŤ¾ɭÜÑ, ηÓȏÈɰÀ ©Ø yÞʃÔÙɡ, ÓɨȒÅʋÀ, ¾ɟȒĦÈɰÀ, ßɡÈ ŘɡÈÖʃÈ, ÔɮÙʃεÞɰÀ zȏÏ ÅɮÞɠ {ɰÅɠȑÑ×ȎØɰÀ Í¾Ñɠ¾ʇ 
¾ɨ ĦÒɭ×Ø ©Ø }Ò¾ØÌʇ ¾ɭ ȑÑÖɟxÌ ©Ø ÖØĞÖÍ ÏɨÑʇ ¾ɭ εÙ¤ yÒÑɟ×ɟ ÅɟÍɟ ßɮ] {Ñ ÅȼØÍʇ ¾ɨ ÒȕØɟ ¾ØÑɭ ¾ɭ εÙ¤, ßÖɟØɭ 
¤¾ɥ¾ȗÍ {ĦÒɟÍ Þɰ×ɰŝʇ Öʃ {Ñ ÞÕɠ ÞȓθÛÐɟ̈ ɰ ¾ɭ ÞɟÎ ¾ɮȒĚÈÛ {ɰÅɠȑÑ×ȎØɰÀ ÜɦĚ Þ ĦÎɟθÒÍ ¾ɥ À| ßʅ] 

{ɰÅɠȑÑ×ȎØɰÀ ÜɦĚ Þ ÒØ }ÒÙĜÐ θÛεÕęÑ ÞȓθÛÐɟ¤ɯ {Þ Ţ¾ɟØ ßʅ: 

ÖÜɠÑ ÜɦĚ Þ: 

ÖÜɠȑÑɰÀ ÐɟÍȓ ¾ɭ ȏßĦÞʇ ¾ɨ z¾ɟØ ÏɭÑɭ ©Ø θÛÜɭÝ ȼÒ Þɭ }ęßʃ ¾ØɡÔɠ z×ɟÖʇ Í¾ ¿ĕÖ ¾ØÑɭ ¾ɥ ¤¾ ÖßĕÛÒȕÌx θÛκÐ 
ßɮ] ÖÜɠÑ ÜɦÒ Öʃ ßġ¾ɭ ©Ø ÕɟØɡ ÖÜɠȑÑɰÀ yÑȓÕɟÀ ßɨÍɭ ßʅ Åɨ ÜɟěÈ, Ùɟ{ÑØ, κÀ×Ø, ØɨÙ {ĕ×ɟȏÏ ÅɮÞɭ }Ò¾ØÌʇ ¾ɭ ÒȓÅʝ 
¾ɭ ȑÑÖɟxÌ ©Ø ÖØĞÖÍ ¾ɭ εÙ¤ ÙɭÎ, ĚÙɟÑØ, àɮȑÍÅ ©Ø ~ĘÛɟxÐØ ÔɨȎØɰÀ ÖÜɠÑ, κÀ×Ø ¾ɟÈÑɭ ÛɟÙɡ ÖÜɠÑ, ĦÙɦȏÈɰÀ ÖÜɠÑ 
©Ø Őɟ{ɰÊØ Þɭ ÞȓÞȒčÅÍ ßɨÍɭ ßʅ] 

ÞØÙ ÙɭÎ }Ò¾ØÌ ©Ø }Ñ¾ɟ ÞɰÃɟÙÑ ×ɨÅÑɟÔǦ ȼÒ Þɭ ÑɠÃɭ ȏÏ¿ɟ¤ À¤ ßʅ: 
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ÔɭÙʃεÞɰÀ 

yÞɰÍȓεÙÍ ßɨÑɟ ØɨÈØ Öʃ şģ×ÖɟÑ ¾ɭ yÞÖɟÑ θÛÍØÌ ¾ɟ ÒȎØÌɟÖ ßɨÍɟ ßɮ, ȒÅÞ¾ɭ ¾ɟØÌ ØɨÈØ ¾ɰÒÑ ¾ØÍɟ ßɮ] ¾ɰÒÑ, ÁȕÌxÑ ¾ɭ ¾ɟØÌ 

ØɭιÊ×Ù ĕÛØÌ ¾ɭ ÞɟÎ, ¤¾ yÞɰÍȓεÙÍ şģ×ÖɟÑ ÁÈ¾ ¾ɥ interaction Þɭ }ĕÒęÑ ßɨÍɟ ßɮ, Åɨ ¤¾ ÞɟÎ ¤¾ ¾ɭęşɟÒÞɟØ¾ 

(Centrigugal) ÔÙ }ĕÒęÑ ¾ØÍɟ ßɮ] Ãȕɰη¾ şģ×ÖɟÑ ÁÈ¾ ÁȕÖÍɟ ßɮ, ÔÙ Õɠ ÁȕÖÍɟ ßɮ ©Ø ÔÙ ¾ɥ ¾ɟØxÛɟ| ¾ɥ Øɭ¿ɟ ¾ɭ ÞɟÎ ØɨÈØ ¾ɨ 
ĦÎɟÑɟɰÍȎØÍ ¾ØÑɭ ¾ɟ Ţ×ɟÞ ¾ØÍɟ ßɮ] ¾ɰÒÑ ØɨÈØ ¾ɭ Ôɠ×ȎØɰÀʇ Í¾ ŢɭθÝÍ η¾×ɟ Åɟ¤Àɟ, ©Ø Ôɠ×ȎØɰÀ ÒØ ¾ɨ| Õɠ ȐÔɰÏȓ ŢȑÍ ÃŎ Öʃ ¤¾ 
ÔɟØ {Þ ÔÙ ¾ɟ yÑȓÕÛ ¾ØɭÀɟ]  

ÔɭÙʃεÞɰÀ ØɨÈØ ¾ɭ Ôîɭ ÒɮÖɟÑɭ ÒØ θÛÍØÌ Öʃ ÞȓÐɟØ ¾ØÑɭ ¾ɟ Ţ×ɟÞ ¾ØÑɭ ¾ɥ ŢηŎ×ɟ ßɮ, Íɟη¾ ×ß uncompensated ¾ɭęşɟÒÞɟØ¾ ÔÙʇ 
¾ɭ ȐÔÑɟ yÒÑɭ Ôɠ×ȎØɰÀ Öʃ ÁȕÖ Þ¾ɭ] ×ß zÖÍɩØ ÒØ ȑÑÐɟxȎØÍ ĦÎɟÑʇ ÒØ ØɨÈØ Öʃ compensated şģ×ÖɟÑ Åɨî¾Ø η¾×ɟ ÅɟÍɟ ßɮ] ×ß 
ÞɟÖŐɠ ¾ɥ ȑÑȒĤÃÍ Öɟŝɟ ¾ɨ ßÈɟ¾Ø Õɠ η¾×ɟ Åɟ Þ¾Íɟ ßɮ, }ÏɟßØÌ ¾ɭ εÙ¤ ιŚεÙɰÀ ʬÛɟØɟ] 

ÓɨȒÅʋÀ  ÜɦĚ Þ: 

ÓɨȒÅʋÀ ßÎɩîɭ Þɭ ÖɟØ¾Ø, ÏÔɟ¾Ø ×ɟ ØɨÙ ¾Ø¾ɭ ÐɟÍȓ ¾ɨ z¾ɟØ ÏɭÑɭ ¾ɥ ¤¾ θÛȑÑÖɟxÌ ŢηŎ×ɟ ßɮ] ÓɨȒÅʋÀ ¾ɨ }Þ ÍɟÒÖɟÑ 
¾ɭ yÑȓÞɟØ ÛÀɶ¾ȗÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ ȒÅÞ ÒØ ×ß η¾×ɟ ÅɟÍɟ ßɮ] ÖȕÙ ȼÒ Þɭ ÓɨȒÅʋÀ Ïɨ Ţ¾ɟØ ¾ɥ ßɨÍɠ ßɮ: 

a) ÜɠÍ ÓɨȒÅʋÀ Ôɠ) ÀÖx ÓɨȒÅʋÀ] 

 

ÛɭȒġÊɰÀ/ÓɮȐŤ¾ɭÜÑ ÜɦĚ Þ: 

ÛɭȒġÊɰÀ }ċÃ ÍɟÒ ¾ɟ }Ò×ɨÀ ¾Ø¾ɭ ÞɟÖκŐ×ʇ ¾ɨ ÅɨîÑɭ ¾ɥ ¤¾ ŢηŎ×ɟ ßɮ Åɨ ÕɟÀʇ ¾ɨ ¤¾ ÞɟÎ θÒÁÙɟ ÏɭÍɠ ßɮ ©Ø 
}ęßʃ ÉɰÊɟ ßɨÑɭ ÏɭÍɠ ßɮ ȒÅÞÞɭ ÞɰÙ×Ñ ßɨÍɟ ßɮ] θÒÁÙɡ ßȓ| ÞɟÖŐɠ ¾ɟ ¤¾ ÒȕÙ ÔÑɟÑɭ ¾ɭ εÙ¤ Åɨî Öʃ ¤¾ ÕØɟÛ ÞɟÖŐɠ 
ÊɟÙɡ ÅɟÍɠ ßɮ Åɨ ÉɰÊɟ ßɨ¾Ø Åɨî ÔÑɟÍɠ ßɮ] ×ß ¤¾ yĕ×κÐ¾ ÔßȓÖȓ¿ɠ ŢηŎ×ɟ ßɮ ȒÅÞ¾ɟ }Ò×ɨÀ ÏɮȑÑ¾ ©Ø Þɰ×ɰŝ 
}Ò¾ØÌʇ ¾ɥ ȑÑ×εÖÍ ÖØĞÖÍ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] Öȓć× ÛɭȒġÊɰÀ ŢηŎ×ɟ¤ɯ ßʅ: 
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a) ¦ĆÞɠě×ȕÙ ÀɮÞ ÛɭȒġÊɰÀ - zÐɟØ ÐɟÍȓ ¾ɨ θÒÁÙɟÑɭ ¾ɭ εÙ¤ ÀɮÞ Ùɩ ʬÛɟØɟ }ĕÒęÑ ÀÖɶ ¾ɟ }Ò×ɨÀ ÍÎɟ 
ÕØɟÛ ÐɟÍȓ ¾ɨ Õɠ θÒÁÙɟÑɭ ¾ɭ εÙ¤,  ×ȏÏ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] ÏÔɟÛ ÊɟÙɟ Õɠ Åɟ Þ¾Íɟ ßɮ ©Ø Ñßɡɰ Õɠ] 

b) z¾x ÛɭȒġÊɰÀ - ¤¾ ÞɰÙ×Ñ 'fusion) ÛɭȒġÊɰÀ ŢηŎ×ɟ ȒÅÞÖʃ ¤Þɠ ×ɟ ÊɠÞɠ ŮɨÍ Þɭ ŢɟĚÍ ÍɟÒ ~Åɟx ¾ɭ ÞɟÎ 
ÅȓîÑɭ ÛɟÙɡ ÞÍßʇ ¾ɨ θÒÁÙɟ¾Ø ¾ɟ×x Èȓ¾îɭ ¾ɟ ÞɰÁ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] 

c) ŢȑÍØɨÐ ÛɭȒġÊɰÀ - ¤¾ ÞÖȕß ÛɭȒġÊɰÀ ŢηŎ×ɟ, Åɨ Åȓîɭ ßȓ¤ ÕɟÀʇ ¾ɭ ÖɟĘ×Ö Þɭ θÛʬ×ȓÍ ŢÛɟß ¾ɭ ŢÛɟß ¾ɭ εÙ¤ 
ȏÏ¤ À¤ ŢȑÍØɨÐ Þɭ ŢɟĚÍ ÀÖɶ ¾ɭ ÞɟÎ ÐɟÍȓ̈ɰ ¾ɟ εÖÙÑ ¾ØÍɠ ßɮ] 

ÛɭġÊ Åɨîʇ ¾ɭ Ţ¾ɟØ 

ÅȓîÑɭ ¾ɭ εÙ¤ Ïɨ ȏßĦÞʇ ¾ɨ ¤¾ ÞɟÎ ÙɟÑɭ ¾ɭ εÙ¤ ÒɟɯÃ ÔȓȑÑ×ɟÏɡ Ţ¾ɟØ ¾ɭ Åɨî ßɨÍɭ ßʅ] ÒɟɯÃ Åɨî Ţ¾ɟØ ÛɭȒġÊɰÀ Í¾ ßɡ 
ÞɠεÖÍ Ñßɡɰ ßʅ; Ûɭ yę× ÅȓîÑɭ ©Ø ÔɟɰÐÑɭ ¾ɥ Í¾Ñɠ¾ʇ ÒØ Õɠ ÙɟÀȕ ßɨÍɭ ßʅ] 

(¤) ÔÈ Åɨî] {Þ Åɨî Ţ¾ɟØ Öʃ, ȏßĦÞɭ ¤¾ ßɡ ÍÙ Öʃ ßɨÍɭ ßʅ ©Ø }Ñ¾ɭ η¾ÑɟØʇ ÒØ Åȓîɭ ßɨÍɭ ßʅ] 

(Ôɠ) ¾ɨÑɭ ¾ɟ Åɨî] ¾ɨÑɭ ¾ɭ Åɨî Öʃ ȏßĦÞɭ ¤¾ ÞÖ¾ɨÌ ÔÑɟÍɭ ßʅ ©Ø ¾ɨÌ ¾ɭ ¾ɨÑɭ ÒØ Åȓîɭ ßɨÍɭ ßʅ] 

(Þɠ) ÙɮÒ Åɨî] {Þ Åɨî Öʃ Ïɨ yȑÍģ×ɟÒɠ ÕɟÀ ßɨÍɭ ßʅ] 

(Êɠ) Èɡ Åɨî] Èɡ Åɨî Öʃ, ¤¾ ÕɟÀ ''Èɡ'' yàØ ¾ɭ yÑȓÖɟȑÑÍ z¾ɟØ Öʃ ÏȕÞØɭ ÕɟÀ ¾ɭ ÙɰÔÛÍ ßɨÍɟ ßɮ] 

(|) η¾ÑɟØɭ ¾ɟ Åɨî] η¾ÑɟØɭ ¾ɭ Åɨî Öʃ ȏßĦÞɭ ÞÖɟÑɟɰÍØ ßɨÍɭ ßʅ ©Ø }Ñ¾ɟ ¾Ö Þɭ ¾Ö ¤¾ η¾ÑɟØɟ ÞÖɟÑ ßɨÍɟ ßɮ, ©Ø 
Åɨî zÖ η¾ÑɟØʇ ÒØ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] 
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ÓɭȐŤ¾ɭÞÑ ÜɦĚ Þ 

ÛɭȒġÊɰÀ, ÓɦεÖʋÀ ©Ø ηÓȏÈɰÀ ÍɠÑ ÔȓȑÑ×ɟÏɡ ŢηŎ×ɟ¤ɰ ßʅ ȒÅÑ¾ɟ }Ò×ɨÀ Öȓć× ȼÒ Þɭ ÐɟÍȓ ÞɰØÃÑɟ̈ ɰ/}Ò¾ØÌʇ ¾ɭ ȑÑÖɟxÌ 
¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ] ×ß {ĦÒɟÍ Þɰ×ɰŝ }Ò¾ØÌʇ ©Ø ÞɰØÃÑɟ¨ɰ ¾ɥ ÖØĞÖÍ/ȑÑÖɟxÌ ¾ɭ εÙ¤ ÔßȓÍ ÖßĕÛÒȕÌx ßɮ] 
ÓɮȐŤ¾ɭÜÑ ÜɦÒ zÖ ÍɩØ ÒØ ŢɨÓɟ{Ù ¾ȏÈɰÀ ÖÜɠÑʇ, ĚÙɭÈ ÔʃιÊɰÀ ÖÜɠÑʇ, ¾ʅÃɠ, θÛεÕęÑ Ţ¾ɟØ ¾ɥ ÛɭȒġÊɰÀ ÖÜɠÑʇ, 

ßɟ{ŚɨεÙ¾ ŢɭÞ, ßɡȏÈɰÀ ©Ø ÞɟÖŐɠ ßʅÊεÙɰÀ ¾ɥ ÞȓθÛÐɟ̈ ɰ zȏÏ Þɭ ÞȓÞȒčÅÍ ßɨÍɠ ßɮ] 

ηÓȏÈɰÀ ©Ø yÞʃÔÙɡ ÜɦĚ Þ ηÓȏÈɰÀ ©Ø yÞʃÔÙɡ ÖØĞÖÍ ÜɦĚ Þ ÀȑÍθÛκÐ ¾ɟ ¤¾ ÖßĕÛÒȕÌx ÁÈ¾ ßɮ] ÄɨÈɭ ©Ø Ôîɭ 
}Ò¾ØÌʇ ¾ɨ ÙɰÔɠ ÞɭÛɟ ŢÏɟÑ ¾ØÑɭ ¾ɭ ÔɟÏ ¨ÛØßɟεÙɰÀ ©Ø ÖØĞÖÍ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ] 

 

ÞɭÙ ¾ɥ θÛεÕęÑ {¾ɟ{×ʇ ¾ɭ yɰÍÀxÍ θÛÜɟÙ ÖØĞÖÍ ¾ɥ ÜɦĚ Þ ¥Þɠ ÅȼØÍʇ ¾ɨ ÒȕØɟ ¾ØÍɠ ßʅ Åɨ ÞɟÖŐɠ ŢÔɰÐÑ 
ÞȓθÛÐɟ̈ ɰ, ßɟ{ŚɨεÙ¾ ŢɭÞ, ßɡȏÈɰÀ ģ×ÛĦÎɟ, ÒɨÈɴÔÙ ÖÜɠÑʇ ¾ɭ yÙɟÛɟ zÛĤ×¾ }Ò¾ØÌ ©Ø ŢεÜνàÍ ÅÑÜȒĆÍ Þɭ 
ÞȓÞȒčÅÍ ßʅ] 

 

}ÒØɨĆÍ ÞȓθÛÐɟ̈ ɰ ¾ɭ yÙɟÛɟ, ßɡÈ ŘɡÈÖʃÈ yÑȓÕɟÀ, ßɟ{ŚɨεÙĆÞ ©Ø ę×ȕÖɭȏÈĆÞ yÑȓÕɟÀ, κÀ×Þx ©Ø κÀ×ØÔɦĆÞ ÖØĞÖÍ 
yÑȓÕɟÀ, ÈȕÙ ȼÖ ÞȓθÛÐɟ, }Ò¾ØÌ yÑȓÕɟÀ, ȑÑØɡàÌ, ÃɭÑ ©Ø ȒĦÙɰÀ ÒØɡàÌ yÑȓÕɟÀ zȏÏ ¾ɟ ßÖɟØɭ {ĦÒɟÍ Þɰ×ɰŝʇ ¾ɥ 
{ɰÅɠȑÑ×ȎØɰÀ ÜɦĚ Þ Öʃ yÒÑɟ ÖßĕÛ ßɮ] 
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ȑÑØɡàÌ ¤Ûɰ ÖɟÒ }Ò¾ØÌ: 

ȑÑØɡàÌ {ɰÅɠȑÑ×ȎØɰÀ ¾ɥ ¤¾ ÖßĕÛÒȕÌx Üɟ¿ɟ ßɮ] ÜɦĚ Þ Åßɟɰ ÖɟÒ }Ò¾ØÌ Ñ ¾ɭÛÙ {Ñ {¾ɟ{×ʇ Öʃ ÔȒġ¾ ÒȕØɭ {ĦÒɟÍ 
Þɰ×ɰŝ Öʃ ÞÕɠ ÖʃÈɭÑɭęÞ {¾ɟ{×ʇ Öʃ ÖØĞÖÍ / ȑÑεÖxÍ ĦÒɭ×Ø ÒɟʨxÞ ¾ɥ z×ɟÖɠ ÞÈɡ¾Íɟ ȑÑÐɟxȎØÍ ¾ØÑɭ Öʃ ÖßĕÛÒȕÌx 
ÕȕεÖ¾ɟ ȑÑÕɟÍɭ ßʅ] 

zÖÍɩØ ÒØ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ¾ȓÄ ÖɟÒ }Ò¾ØÌ ßʅ: 

- θÛεÕęÑ ÙɰÔɟ| ¾ɭ ÖɟÒÑɭ ÛɟÙɭ ÈɭÒ,    

- Ħ¾ɭÙ, 

- ¾ɮεÙÒÞx (yɰÏØ ©Ø ÔɟßØ ¾ɭ z¾ɟØ ¾ɭ εÙ¤), 

- ÙɰÔɟ|, yɰÏØ ©Ø ÔɟßØ ģ×ɟÞ, ÀßØɟ| ÖɟÒÑɭ ¾ɭ εÙ¤ ĦÙɟ{Ê/ÛȑÑx×Ø ¾ɮεÙÒÞx), 

- Öɟ{ŎɨÖɠÈØ (ÔɟßØɡ ©Ø ÕɠÍØɡ ģ×ɟÞ ÖɟÒÑɭ ¾ɭ εÙ¤), 

- Êɟ×Ù ÀɭÅ (ÔɟßØɡ ©Ø ÕɠÍØɡ ģ×ɟÞ ¾ɭ εÙ¤), 

- κÀ×Ø ÈȕÎ ¾ɭ ÖßĕÛÒȕÌx z×ɟÖʇ ¾ɨ ÖɟÒÑɭ ¾ɭ εÙ¤ κÀ×Ø ÈȕÎ ÛȑÑx×Ø, 

ÛÀɮØß] 

Óɟ}ɰŚɠ ©Ø ÒɮÈÑx ÜɦĚ Þ: 

×ß ÜɦĚ Þ ĦÈɡÙ θÒÁÙÑɭ ¾ɥ ÜɦĚ Þ ¾ɭ εÙ¤ zÛĤ×¾ {ÑÀÈ ÖɨġÊ ©Ø ÔɦÈÖ ĚÙɭÈ ¾ɟ }ĕÒɟÏÑ ¾ØÍɠ ßɮ] Ûɭ {ĦÒɟÍ Þɰ×ɰŝ 
¾ɭ εÙ¤ ĦÒɭ×Ø ¾ɥ ȑÑ×εÖÍ zÛĤ×¾Íɟ̈ ɰ ¾ɨ ÒȕØɟ ¾ØÑɭ ¾ɭ εÙ¤ z×ØÑ ¾ɟȒĦÈɰÀ, ĦÈɡÙ ¾ɟȒĦÈɰÀ ©Ø yÙɩß ¾ɟȒĦÈɰÀ ¾ɟ 
Õɠ }ĕÒɟÏÑ ¾ØÍɭ ßʅ] 

{ɰÅɠȑÑ×ȎØɰÀ Ïȓ¾ɟÑʇ ¾ɭ yÙɟÛɟ, ÅɮÞɭ θÛÕɟÀ ŎɭÑ ÖʃÈɭÑʃÞ, ßɮÛɠ ÖʃÈɭÑʃÞ {ɰÅɠȑÑ×ȎØɰÀ, ιÊÅɟ{Ñ, ÓɥġÊ ÖÜɠÑØɡ ÖʃÈɭÑʃÞ, Ùɨ¾ɨ 
ȎØÒɭ×Ø ÜɦÒ, {ÙɭȒĆŘ¾Ù ȎØÒɭ×Ø ÜɦÒ ÖʃÈɭÑʃÞ ¦ÀxÑɟ{ÅɭÜÑ ¾ɭ Ïɟ×Øɭ Öʃ zÍɭ ßʅ] 

Í¾Ñɠ¾ɥ yÎxÜɟĦŝ 

ÖʃÈɭÑɭęÞ ¾ɥ ÙɟÀÍ: 

η¾Þɠ Õɠ ÒȎØÖɟÌ ¾ɥ }ĕÒɟÏÑ {¾ɟ| yÛɟɰÄÑɠ× Êɟ}ÑÈɟ{Ö ÔÏɟxĤÍ Ñßɡɰ ¾Ø Þ¾Íɠ] ÖʃÈɭÑɭęÞ ÙɟÀÍ ¾ɥ yÛÐɟØÌɟ Ïɨ 
ÒßÙȓ̈ɰ Þɭ ÞɰÔɰκÐÍ ßɮ: 

1 ÙɟÀÍʃ ÛɟĦÍÛ Öʃ ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ Þɭ ÞɰÔɰκÐÍ ßʅ 

2 }ĕÒɟÏÑ {¾ɟ{×ʇ ¾ɭ Êɟ}ÑÈɟ{Ö Þɭ ÞɰÔɰκÐÍ ÙɟÀÍʃ 
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ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ Öʃ, ÖʃÈɭÑɭęÞ ¾ØÑɭ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ }ÒÕɨĈ× }ĕÒɟÏʇ ¾ɟ ÙɟÀÍ ÒØ ÞɠÐɟ ŢÕɟÛ ÒîÍɟ ßɮ] 
ÖʃÈɭÑɭęÞ ÞɰÔɰÐɠ ¾ɟ×ʝ ÅɮÞɭ ÖØĞÖÍ ¾ØÑɭ Öʃ ÜɟεÖÙ ŬÖ ÙɟÀÍ; ÒȓÑŐxßÌ, ȑÑÖɟxÌ, ÒØɡàÌ, ȑÑØɡàÌ zȏÏ ¾ɟ ÖʃÈɭÑɭęÞ 
ÙɟÀÍ ÒØ Ţĕ×à ×ɟ yŢĕ×à ŢÕɟÛ ÒîÍɟ ßɮ] ÖʃÈɭÑɭęÞ ÏÙ ¾ɟ }ǥɭĤ× ßɮ: 

¶ ÖʃÈɭÑɭęÞ ÙɟÀÍ ¾ɨ ÔÃɟ¾Ø, ÁØɭÙȕ ¾Ù-ÒȓÅɴ Íɮ×ɟØ ¾Ø¾ɭ, }κÃÍ Þɰ×ɨÅÑ ©Ø ÁØɭÙȕ ÖØĞÖÍ ¾Ø¾ɭ ©Ø }Ò¾ØÌʇ ¾ɭ 
Êɟ}ÑÈɟ{Ö ¾ɨ ¾Ö ¾Ø¾ɭ ȑÑ×ɰȐŝÍ ¾Øʃ] 

¶ yκÐ¾ÍÖ }Ò¾ØÌ }ÒÙĜÐÍɟ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ, ȑÑ×ɨȒÅÍ ÖʃÈɭÑɭęÞ, ÜÈ Êɟ}Ñ ÖʃÈɭÑɭęÞ, ÞɰÜɨÐÑ 
©Ø ιÊÅɟ{Ñ ÖʃÈɭÑɭęÞ ¾ɭ ¾ɟ×ɟxęÛ×Ñ ¾ɨ ÞȓȑÑȒĤÃÍ ¾ØÑɟ] 

¶ ÖʃÈɭÑɭęÞ ¾ɟ×ʝ ¾ɥ ÏɮȑÑ¾ ×ɨÅÑɟ ÔÑɟÑɟ, ŢɟÎεÖ¾Íɟ ÏɭÑɟ ©Ø ȑÑĥÒɟÏÑ ¾ØÑɟ] 

¶ ȒĦÎȑÍ zÐɟȎØÍ ÖʃÈɭÑɭęÞ ÞȏßÍ ȏÏÑÃ×ɟx, ȑÑÛɟØ¾ ÖʃÈɭÑɭęÞ ÀȑÍθÛκÐ×ʇ ¾ɟ zÛκÐ¾ ÖʃÈɭÑɭęÞ] 

7.9 }Ò¾ØÌʇ ¾ɥ }ÒÙĜÐÍɟ ¤Ûɰ θÛĤÛÞÑɠ×Íɟ 

}ÒÙĜÐÍɟ ¤¾ ŢÖȓ¿ ŢÏÜxÑ Þɰ¾ɭÍ¾ ßɮ, Åɨ η¾Þɠ ¾ɟ×x Öʃ ÖʃÈɭÑɭęÞ ¾ɥ ŢÕɟÛÜɠÙÍɟ ¾ɨ {ɰκÀÍ ¾ØÍɟ ßɮ] }ÒÙĜÐÍɟ ¾ɨ 
"ÑɭÈ ¦ÒØɭȏÈɰÀ ÞÖ×" ©Ø "ÑɭÈ }ÒÙĜÐÍɟ ÞÖ×" ¾ɭ yÑȓÒɟÍ ¾ɭ ȼÒ Öʃ ÒȎØÕɟθÝÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

¶ ÜȓǦ ÒȎØÃɟÙÑ ÞÖ× = ÜȓǦ }ÒÙĜÐ ÞÖ× - yȑÑ×ɨȒÅÍ Êɟ}ÑÈɟ{Ö 

¶ ÜȓǦ }ÒÙĜÐ ÞÖ× = ¾ȓÙ ÞÖ×- ȑÑ×ɨȒÅÍ Êɟ}ÑÈɟ{Ö 

Ę×ɟÑ Ø¿Ñɭ ×ɨĈ× ¾ȓÄ yę× ÖßĕÛÒȕÌx ÒßÙȕ ßʅ: 

θÛÓÙÍɟ¨ɰ ¾ɭ ÔɠÃ ©ÞÍ ÞÖ× (MTBF) 

ÖɠÑ Êɟ}Ñ Èɟ{Ö (¤ÖÊɠÈɡ) 

{Þ Ţ¾ɟØ ßÖ }ÒÙĜÐÍɟ ¾ɨ yÑȓÒɟÍ ¾ɭ ȼÒ Öʃ ÒȎØÕɟθÝÍ ¾ØÍɭ ßʅ 

¤ÖÈɡÔɠ¤Ó Þɭ ¤ÖÈɡÔɠ¤Ó+¤ÖÊɠÈɡ Í¾ 

 

η¾Þɠ Þɰ×ɰŝ Öʃ Êɟ}Ñ Èɟ{Ö Öʃ ÜɟεÖÙ ßʅ: 

ȎØÒɨȏÈʋÀ ÞÖ×, ȑÑØɡàÌ ÞÖ×, }Ò¾ØÌ ©Ø ÖɟÑÛ ÜȒĆÍ ģ×ÛĦÎɟ, ÞÖĦ×ɟ ȑÑÛɟØÌ ÞÖ×, ÙɦȒÅȒĦÈĆÞ ÞÖ×, ÛɟĦÍθÛ¾ 
ÖØĞÖÍ ÞÖ×, yȑÍȎØĆÍ ¿ØɡÏ ÞÖ×, ÒØɡàÌ ¾ɟ ÞÖ×, ÞʉÒÑɭ ¾ɟ ÞÖ× zȏÏ] {ÞεÙ¤, Êɟ}ÑÈɟ{Ö ¾ɭÛÙ ŬεÖ¾ʇ ¾ɭ 
¾ɩÜÙ ×ɟ ÏɨÝʇ ¾ɥ ÀɰÕɠØÍɟ ÒØ ȑÑÕxØ Ñßɡɰ ¾ØÍɟ ßɮ] 

 

θÛĤÛÞÑɠ×Íɟ θÛĤÛɟÞ ¾ɭ εÙ¤ ßɮ. 
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θÛĤÛÞÑɠ×Íɟ ×ß Ţɟȑ×¾Íɟ 'Probability) ßɮ η¾ ¤¾ ÖÜɠÑ ÅÔ η¾Þɠ ȑÑȒĤÃÍ ÒȎØȒĦÎȑÍ Öʃ ÞɰÃɟεÙÍ ¾ɥ ÅɟÍɠ ßɮ, Íɨ Ûß 
ȑÑȒĤÃÍ ÞÖ×ɟÛκÐ Öʃ ÛɟɰȑÄÍ z}ÈÒȓÈ ÏɭÀɠ] 

¤¾ }ċÃ θÛĤÛÞÑɠ× ÖÜɠÑ ¾ɥ }ÒÙĜÐÍɟ ¾Ö ßɨ Þ¾Íɠ ßɮ; ηÓØ Þɭ ¤¾ yĕ×κÐ¾ }ÒÙĜÐ ÖÜɠÑ Öʃ ¾Ö θÛĤÛÞÑɠ×Íɟ 
©Ø }ċÃ ÖʃÈɭÑɭęÞ ßɨ Þ¾Íɠ ßɮ] MAINTAINABILITY ÖȕÙÍɪ "ÖʃÈɭÑɭęÞ Öʃ zÞɟÑɠ ¾ɥ ιÊŐɠ" ßɮ] 

ÖʃÈɭÑɭęÞ ÞɰÀÉÑ Öʃ ¾ȓÙ ÀȓÌÛĕÍɟ ŢÔɰÐÑ (ÈɡĆ×ȕ¤Ö): 

¾ȓÙ ÀȓÌÛĕÍɟ ŢÔɰÐÑ (ÈɡĆ×ȕ¤Ö) θÛȑÑÖɟxÌ, Þȓģ×ÛȒĦÎÍ ÔÑɟÑɭ Öʃ ŝȓȏÈ×ʇ ¾ɟ ÒÍɟ ÙÀɟÑɭ ©Ø }ęßʃ ¾Ö ¾ØÑɭ ×ɟ ÞÖɟĚÍ 
¾ØÑɭ ¾ɥ ȑÑØɰÍØ ŢηŎ×ɟ ßɮ zÒȕȑÍx Ŭȗɰ¿Ùɟ ŢÔɰÐÑ, Őɟß¾ yÑȓÕÛ Öʃ ÞȓÐɟØ ¾ØÑɟ, ©Ø ×ß ÞȓȑÑȒĤÃÍ ¾ØÑɟ η¾ ¾ÖxÃɟØɡ 
ŢεÜàÌ Öʃ ÍɭÅɠ Ùɟ¤ɯ] ¾ȓÙ ÀȓÌÛĕÍɟ ŢÔɰÐÑ {Þ¾ɟ ÙĨ× }ĕÒɟÏÑ ŢηŎ×ɟ Öʃ ÜɟεÖÙ ÞÕɠ Òàʇ ¾ɨ yɰȑÍÖ }ĕÒɟÏ ×ɟ 
ÞɭÛɟ ¾ɥ ÞÖŐ ÀȓÌÛĕÍɟ ¾ɭ εÙ¤ ÅÛɟÔÏɭß ÔÑɟÑɟ ßɮ]zÅ ¾ɭ ÛɮȒĤÛ¾ ÔɟÅɟØ Öʃ ģ×ɟÒɟØ ¾ØÑɭ ¾ɭ εÙ¤ ÀȓÌÛĕÍɟ Öʃ ÞȓÐɟØ ¾ɭ 
ÞɟÎ }ĕÒɟÏÑ ÙɟÀÍ Öʃ ¾Öɠ ¾ɥ zÛĤ×¾Íɟ ßɮ] ÀȓÌÛĕÍɟ ¾ɟ yÎx ßɮ "}Ò×ɨÀ ¾ɭ εÙ¤ }Ò×ȓĆÍÍɟ" ×ɟ "ÖɟÑ¾ʇ ¾ɭ 
yÑȓȼÒ", Åɨ η¾Þɠ }ĕÒɟÏ ×ɟ ÞɭÛɟ ¾ɥ θÛÜɭÝÍɟ¨ɰ ©Ø θÛÜɭÝÍɟ¨ɰ ¾ɥ ÞÖŐÍɟ ßɮ] ÛɮȒĤÛ¾ ÒȎØȸĤ× Öʃ ÃÙ Øßɡ ŢȑÍĦÒÐɟx 
¾ɭ ÞɟÎ ÀȓÌÛĕÍɟÒȕÌx }ĕÒɟÏÑ ¾ØÑɟ yȑÑÛɟ×x ßɨ À×ɟ ßɮ] ÖʃÈɭÑɭęÞ ¾ɥ ÀȓÌÛĕÍɟ, }ĕÒɟÏ ¾ɥ ÀȓÌÛĕÍɟ ¾ɥ ÍØß, εÞĦÈÖ, 

ŢηŎ×ɟ ×ɟ ÖʃÈɭÑɭęÞ ¾ɭ ÍØɡ¾ʇ Öʃ ιÊÅɟ{Ñ ©Ø ȑÑεÖxÍ ¾ɥ ÅɟÑɠ Ãɟȏß¤] ÖʃÈɭÑɭęÞ ¾ɥ ¾ȓÙ ÀȓÌÛĕÍɟ yċÄɢ ÍØß Þɭ 
ιÊéɟ{Ñ ¾ɥ À| ×ɨÅÑɟ¨ɰ, ŢÌɟεÙ×ʇ ©Ø ŢηŎ×ɟ¨ɰ, }κÃÍ }Ò¾ØÌʇ ©Ø ÒØɡàÌ }Ò¾ØÌʇ ¾ɭ }Ò×ɨÀ, Þßɡ Í¾Ñɠ¾ɥ 
ŢÎɟ¨ɰ ¾ɨ yÒÑɟÑɭ ©Ø yċÄɭ ÖʃÈɭÑɭęÞ ¾ɭ εÙ¤ yÑȓ¾ȕÙ ÛɟÍɟÛØÌ ¾ɭ ȑÑÖɟxÌ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

¤¾ ȑÑȒĤÃÍ yÛκÐ Öʃ ÙÀɟÍɟØ ÀȓÌÛĕÍɟÒȕÌx z}ÈÒȓÈ ŢɟĚÍ ¾ØÑɟ ÖʃÈɭÑɭęÞ ¾ɟ×x ¾ɟ Öȓć× }ǥɭĤ× ßɨÑɟ Ãɟȏß¤] {Þɭ Ę×ɟÑ 
Öʃ Ø¿Íɭ ßȓ¤, SAIL ¾ɭ ¾| {ĦÒɟÍ Þɰ×ɰŝʇ Ñɭ yÒÑɭ ÖʃÈɭÑɭęÞ ÞɰÀÉÑʇ Öʃ yɰÍØɟxĥŘɡ× ÒȎØȸĤ× ¾ɥ ÀȓÌÛĕÍɟ ÒßÃɟÑ ISO-

9001:2000 ¾ɨ yÒÑɟ×ɟ ßɮ]  

  

7.10 Ć×ɟ ¾Øʃ ©Ø Ć×ɟ Ñ ¾Øʃ ¤Ûɰ ÞȓØàɟ 

  

¾ØÑɭ ×ɨĈ× 

1) ÍɭÙ ŢÏȕÝÌ ĦÍØ ¾ɥ ȑÑ×εÖÍ ȼÒ Þɭ ȑÑÀØɟÑɠ ¾Øʃ] 

2) ÛɟɰȑÄÍ κÃÒκÃÒɟßÈ ÔÑɟ¤ Ø¿Ñɭ ©Ø ÍɭÙ ÞɠÙ ¾ɥ àȑÍ ¾ɨ Øɨ¾Ñɭ ¾ɭ εÙ¤ ÍɭÙ Èʅ¾ ¾ɟ ÍɟÒÖɟÑ ȑÑȏÏxĥÈ ÞɠÖɟ ¾ɭ 
ÕɠÍØ Ø¿ɟ ÅɟÑɟ Ãɟȏß¤] 

3) ÞɰÒɠιîÍ ȒĦŢɰÀ ÛɟÙɭ ÒɰÒ ×ɟ ÛɟġÛ, εÞÙʃÊØ ¿ɨÙÍɭ ÞÖ× ÞɟÛÐɟÑ Øßʃ] 

4) ßɟ{ŚɨεÙ¾ Òɟ{Òʇ ¾ɨ ¾ɟÈÑɭ-ÛɭġÊ ¾ØÑɭ ¾ɭ ĦÎɟÑ ¾ɭ ÒɟÞ yȒĈÑÜɟÖ¾ ×ɰŝ, ØɭÍ, ÒɟÑɠ Ø¿ʃ] 

5) ßɟ{ŚɨεÙ¾ ÒɰÒ Üȓȼ ¾ØÑɭ Þɭ ÒßÙɭ ÞĆÜÑ Ùɟ{Ñ ÛɟġÛ ¿ɨÙÑɟ ÞȓȑÑȒĤÃÍ ¾Øʃ] 
6) ßɡÈ ¤ĆÞÃʃÅÞx ¾ɥ {ÑÙɭÈ Ùɟ{Ñ Öʃ ÙÀɭ ÒɟÑɠ ¾ɭ ηÓġÈØ ¾ɨ ÞÖ×-ÞÖ× ÒØ ÞɟÓ ¾Øʃ] 

7) ÒØɡàÌ ¾ɭ ÞÖ× ÖØĞÖÍ ¾ɥ À| Òɟ{Ò Ùɟ{Ñ ¾ɭ ěÙʅĈÊ Åɨîʇ Þɭ ÏȕØ Øßʃ] 
8) ÕɟÒ/ÒɟÑɠ/ßɟ{ŚɨεÙ¾/ÀɮÞ ŢÌɟÙɡ Öʃ ÏÔɟÛ Øɭ¿ɟ ¾ɨ ¿ɨÙÑɭ Þɭ ÒßÙɭ ßÖɭÜɟ ÏÔɟÛ ¾Ö ¾Øʃ] 

9) ¾ɨ¾ ¨ÛÑ ÀɮÞ Òɟ{Ò Ùɟ{Ñ/ÛɟġÛ ÒØ ¾ɟÖ ¾ØÍɭ ÞÖ× ÀɮÞ ÖɟĦ¾/yę× ÞȓØàɟ }Ò¾ØÌʇ ¾ɟ }Ò×ɨÀ ¾Øʃ] 

https://www.investopedia.com/terms/s/scm.asp
https://www.investopedia.com/terms/q/quality-management.asp
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10) ÖʃÈɭÑɭęÞ ¾ɟ×x Üȓȼ ßɨÑɭ Þɭ ÒßÙɭ ßÖɭÜɟ θÛʬ×ȓÍ ÃɟεÙÍ }Ò¾ØÌʇ ¾ɟ θÛʬ×ȓÍ ÜÈÊɟ}Ñ Ùʃ] 
 

Ć×ɟ Ñ ¾Øʃ 

 

1. ÃÙÍɭ }Ò¾ØÌʇ Öʃ ¾Õɠ Õɠ ÖʃÈɭÑɭęÞ ¾ɟ ¾ɟÖ Ñ ¾Øʃ] 

2. Òɟ{ÒÙɟ{Ñ ×ɟ ßÈɟ¤ ÅɟÑɭ ÛɟÙɭ ÁÈ¾ ÒØ ÏÔɟÛ ÊɟÙɭ ȐÔÑɟ ¾Õɠ Õɠ ßɟ{ŚɨεÙ¾ Òɟ{Ò ¾ÑɭĆÜÑ Ñ ¿ɨÙʃ] 

3. ßɟ{Śɨ ÀɮÞ ÞɰÃɟ×¾ ÅɮÞɭ ÏÔɟÛ Ûɟȏß¾ɟ¨ɰ Öʃ Ñɟ{ŘɨÅÑ ¾ɭ ĦÎɟÑ ÒØ ¾Õɠ Õɠ ¦ĆÞɠÅÑ Ñ ÕØʃ] 

4. }κÃÍ θÛʬ×ȓÍ ÜÈ Êɟ}Ñ ¾ɭ ȐÔÑɟ ÒɰÒ ¾ÒεÙɰÀ ¾ɨ ¾Õɠ Ñ Äȓ¤ɰ] 
5. ßɟ{ŚɨεÙ¾ ÁÈ¾ ×ɟ Òɟ{Ò Ùɟ{Ñ ÖØĞÖÍ ¾ɟ×x Öʃ ¾Õɠ Õɠ ¾ɩÈÑ ¾ɭ ¾ÃØɭ ¾ɟ }Ò×ɨÀ Ñ ¾Øʃ] 

6. ÒɰÒ ×ɟ ÛɟġÛ ¾ɥ ŚɭÑ Ùɟ{Ñ ¾ɨ ¾Õɠ Õɠ ĚÙÀ Ñ ¾Øʃ] 

7. ÛɭġÊØ ¾ɨ ¾Õɠ Õɠ ÀɠÙɭ ßɟÎ Þɭ ×ɟ ÀɠÙɭ ßɟÎ ¾ɭ ÏĦÍɟÑʇ Þɭ ÛɭȒġÊɰÀ ¾ɟ ¾ɟÖ Ñ ¾ØÑɭ Ïʃ 

8. ßɟ{ŚɨεÙ¾ ÛɟġÛʇ ¾ɭ ĦÒȕÙ ¾ɨ ÞɟÓ ¾ØÑɭ ¾ɭ εÙ¤ ¾Õɠ Õɠ ÞʅÊ ÒɭÒØ Ñ ÙÀɟ¤ɰ] ÙɮθÒɰÀ ÒɭĦÈ ¾ɟ }Ò×ɨÀ ĦÒȕÙ Öʃ ÙÀɭ 
ÅɰÀ ¾ɨ ÞɟÓ ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

9. ÀɮÞ ÞɰÕɟθÛÍ àɭŝ/¾ęÛɭ×Ø ÔɭġÈ àɭŝ/ÞȓØɰÀʇ Öʃ ¾Õɠ Õɠ y¾ɭÙɭ Ñ Åɟ¤ɯ] 

  

ÞȓØàɟ 

 

ÅÔ Õɠ εÞĦÈÖ ÞÖĦ×ɟ-ȑÑÛɟØÌ/ÖʃÈɭÑɭęÞ η¾×ɟ ÅɟÍɟ ßɮ; ÞȓØàɟ ÞÔÞɭ ÖßĕÛÒȕÌx θÛÃɟØ ßɨÑɟ Ãɟȏß¤. {ÞεÙ¤, ÑɠÃɭ Ïɡ À| 
ŢηŎ×ɟ ¾ɥ ÍØß ¤¾ ģ×ÛȒĦÎÍ ÜÈÊɟ}Ñ ŢηŎ×ɟ yÒÑɟÑɟ ÔɭßÍØ ßɮ- 

1. }Ò¾ØÌʇ ¾ɟ }κÃÍ ÜÈÊɟ}Ñ Ùʃ] 

2. ȑÑÙɰȐÔÍ ÕɟØ ¾ɨ ¾Ö ×ɟ ×ɟɰȐŝ¾ ȼÒ Þɭ ÞȓØνàÍ ¾Øʃ] 
3. ÏÔɟÛ Øɭ¿ɟ ¾ɨ ιÊŢɭÞØɟ{Å ¾Øʃ] 

4. Åßɟɰ Õɠ zÛĤ×¾ ßɨ ĦÈɦÒ ÛɟġÛ ÔɰÏ ¾Ø ÏɭÑɟ Ãɟȏß¤] 

5. θÛʬ×ȓÍ ȑÑ×ɰŝÌ ŢÌɟÙɡ ¾ɨ yÙÀ ¾Øʃ] 
6. ÞɰÃɟ×¾ {¾ɟ| ¾ɨ ÔɟßØ ȑÑ¾ɟÙʃ] 

7. {ɰÈʃεÞÓɟ×Ø ¾ɭ ÏɨÑʇ εÞØʇ ¾ɨ ιÊĦÃɟÅx ¾Øʃ] 

8. }Ò×ɨÀ Þɭ ÒßÙɭ ßÖɭÜɟ ØĦÞɠ ¾ɥ Þɠïɡ ¾ɥ ȒĦÎȑÍ ¾ɥ ÅɟɰÃ ¾Øʃ ©Ø ȎØ¾ɦÊx ¾Øʃ] 

9. ßÖɭÜɟ ÒØɡνàÍ }Ò¾ØÌ ©Ø Èɮ¾Ù ¾ɟ }Ò×ɨÀ ¾Øʃ] 

10. ŎɭÑ Öʃ ØĦÞɠ ÔÏÙÍɭ ÞÖ× ßÖɭÜɟ ØĦÞɠ ¾ɭ ÏɨÑʇ ̈ Ø ÕɟØ ÞɰÍȓεÙÍ Ø¿ʃ] 
11. ÀɮÞ àɭŝʇ Öʃ CO ÖɦȑÑÈØ ¾ɟ }Ò×ɨÀ ¾Øʃ] 

12. ~ɰÃɟ| ÒØ ¾ɟÖ ¾ØÍɭ ÞÖ× ÞȓØàɟ ÔɭġÈ ¾ɟ Ţ×ɨÀ ¾Øʃ] 
 

 



199  

 

yĘ×ɟ× - 8 

 

ßɟ{ŚɨεÙĆÞ 

 

8.1 ÒȎØÃ×  
ÍØÙ ÒÏɟÎʝ ¾ɭ ÖɟĘ ×Ö Þɭ ÔÙʇ ©Ø ÀȑÍθÛκÐ×ʇ ¾ɭ ÞɰÃØÌ ©Ø ȑÑ×ɰŝÌ ¾ɨ ßɟ{ŚɨεÙĆ Þ ¾ßɟ ÅɟÍɟ ßɮ]   

ÏÔɟÛ Öʃ ÍØÙ ÒÏɟÎx ¾ɟ }Ò×ɨÀ ÒɟÛØ ŘɟɰÞεÖÜÑ ¾ɭ εÙ¤ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ÍØÙ ÒÏɟÎx ¾ɟ yÎx ßɮ ÀɮÞʃ (Ûɟ×ȓ) ©Ø ÍØÙ 
ÒÏɟÎx (ÍɭÙ ×ɟ ÒɟÑɠ zȏÏ)] Ûß ŢÌɟÙɡ Åɨ ¾ɟ×xÜɠÙ ÖɟĘ×Ö ¾ɭ ȼÒ Öʃ ßÛɟ ¾ɟ }Ò×ɨÀ ¾ØÍɠ ßɮ }Þɭ ę×ȕÖɭȏÈĆÞ ¾ßɟ 
ÅɟÍɟ ßɮ ©Ø Åɨ ÍɭÙ/ÒɟÑɠ ¾ɟ }Ò×ɨÀ ¾ØÍɠ ßɮ }Þɭ ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ ¾ßɟ ÅɟÍɟ ßɮ] şÛ ~Åɟx/ÍɭÙ ßɟ{ŚɨεÙĆÞ/©ʬ×ɨκÀ¾ 
ßɟ{ŚɨεÙĆÞ/ßɟ{ŚɨεÙ¾ ÒɟÛØ ŘɟɰÞεÖÜÑ ÞÕɠ ¤¾ ßɡ θÛÝ× ßʅ]  

 

ÛɭÀ şÛ ¾ɥ η¾Þɠ ȏÏ¤ À¤ ȐÔɰÏȓ Þɭ zÀɭ ȑÑ¾ÙÑɭ ¾ɥ }Þ¾ɭ şÛ ¾Ìʇ ¾ɥ ©ÞÍ ÀȑÍ ßɮ, ȒÅÞɭ ÖɠÈØ/Þɭ¾ɰÊ Öʃ ÖɟÒɟ ÅɟÍɟ 
ßɮ] ÁÈ¾ʇ ¾ɭ ÔɠÃ ÍØÙ ÒÏɟÎx Ùɭ ÅɟÑɭ ÛɟÙɡ ßɟ{ŚɨεÙ¾ Ùɟ{Ñʇ ¾ɨ z¾ɟØ ÏɭÑɭ Öʃ ÛɭÀ ¤¾ ÖßĕÛÒȕÌx θÛÃɟØ ßɮ] ÁÝxÌ ßɟȑÑ 
©Ø yÜɟɰȑÍ ¾ɨ ¾Ö ¾ØÑɭ ¾ɭ εÙ¤ ¾Ö ÛɭÀ ÛɟɰÄÑɠ× ßʅ] 

 

ÙɟεÖÑɟØ laminar  ¾ɟ ŢÛɟß: ×ȏÏ şÛ ¾ɭ ¾Ì ŢÛɟß ÒÎ ¾ɭ ÞÖɟęÍØ ÀȑÍ ¾Ø Øßɭ ßʇ Íɨ {Þɭ ÙɭεÖÑØ ŢÛɟß ¾ßÍɭ ßʅ] 
ÙɮεÖÑØ ŢÛɟß ßɨÑɟ ßÖɭÜɟ ÛɟɰÄÑɠ× ßɨÍɟ ßɮ, Íɟη¾ ~Åɟx ßɟȑÑ ę×ȕÑÍÖ ßɨ] 

yÜɟɰÍ Turbulent ŢÛɟß:- ×ȏÏ şÛ ¾Ìʇ ¾ɟ ÖɟÀx ÔɭÍØÍɠÔ ßɨ ©Ø ŢÛɟß ÒÎ ¾ɭ ÞÖɟÑɟɰÍØ Ñ ßɨ Íɨ {Þɭ yÜɟɰÍ ŢÛɟß ¾ßɟ 
ÅɟÍɟ ßɮ] ×ß ÛɟɰÄÑɠ× Ñßɡɰ ßɮ ©Ø ιÊéɟ{Ñ ÓɭÅ Öʃ {ÞÞɭ ÔÃɟ ÅɟÑɟ Ãɟȏß¤] {Þ Ţ¾ɟØ ¾ɭ ŢÛɟß Öʃ ÔßȓÍ ÞɟØɡ ~Åɟx ~ĥÖɟ 
¾ɭ ȼÒ Öʃ ÔÔɟxÏ ßɨ Åɟ¤Àɠ] 

 

ŢÛɟß ÏØ {¾ɟ| ÞÖ× Öʃ η¾Þɠ ȏÏ¤ À¤ ȐÔɰÏȓ Þɭ ÀȓÅØÑɭ ÛɟÙɭ ÍØÙ ¾ɭ z×ÍÑ ¾ɟ ÖɟÒ ßɮ] zÖ ÍɩØ ÒØ ¤ÙÒɠ¤Ö ×ɟ 
ÅɠÒɠ¤Ö Öʃ ÖɟÒɟ ÅɟÍɟ ßɮ] ŢÛɟß ÏØ ¤ĆÃȓ¤ÈØ ¾ɥ ÀȑÍ ȑÑÐɟxȎØÍ ¾ØÍɠ ßɮ ©Ø {ÞεÙ¤ ÜȒĆÍ ÒØ θÛÃɟØ ¾ØÑɭ ¾ɭ εÙ¤ 
ÖßĕÛÒȕÌx ßɮ] 

ÏÔɟÛ: ¾ɟ×x ¾ɨ ¾ØÑɭ ¾ɭ εÙ¤ zÛĤ×¾ Ţ×ɟÞ ¾ɨ ÔÙ ¾ßÍɭ ßʅ] ÏÔɟÛ ¾ɟ yÎx ßɮ ŢȑÍ {¾ɟ| àɭŝ ÒØ ÙÀɟ×ɟ À×ɟ ÔÙ, 

ȒÅÞɭ zÖ ÍɩØ ÒØ Òɠ¤Þz|, ×ɟ η¾Őɟ/ÛÀx ÞɭÖɠ, ×ɟ ÔɟØ* Öʃ ÖɟÒɟ ÅɟÍɟ ßɮ] 

Ûɟ×ȓ - ÏɟÔ 
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ÞÖȓş ÍÙ ÒØ Ûɟ×ȓÖɰÊÙɡ× Ûɟ×ȓ ¾ɟ ÒȕØɟ ĦÍɰÕ Ţĕ×ɭ¾ ÛÀx {ɰÃ ¾ɭ εÙ¤ 14.7 Òɟ}ɰÊ ¾ɟ ÕɟØ ×ɟ ÔÙ ÙÀɟÍɟ ßɮ ×ɟÑɠ 14.7psi 

×ɟ 1.03kg/sqcm ¾ɟ ÏÔɟÛ] {Þɭ Ûɟ×ȓÖɰÊÙɡ× ÏÔɟÛ ¾ßɟ ÅɟÍɟ ßɮ] 

1 Ûɟ×ȓÖɰÊÙɡ× ÏÔɟÛ = 1.03 η¾ÙɨŐɟÖ/ÛÀx ÞɭÖɠ =14.7 Òɠ¤Þz| = I ÔɟØ 

ŢÛɟß ©Ø ÏÔɟÛ ÒØĦÒØ ÞɰÔɰκÐÍ ßʅ] ŢÛɟß εÞÙʃÊØ Öʃ θÒĦÈÑ ¾ɥ ÀȑÍ ÒɮÏɟ ¾ØÑɭ ¾ɭ εÙ¤ ȒÅĞÖɭÏɟØ ßɮ] ×ß Ïɨ ȐÔɰÏȓ̈ɰ ÒØ 
ÏÔɟÛ Öʃ yɰÍØ ¾ɭ ¾ɟØÌ ßɨÑɭ ÛɟÙɡ ßɟ{ŚɨεÙ¾ şÛ ¾ɥ ÀȑÍ ßɮ] ÅÔ ßÖ ØÞɨ| ¾ɟ Tap ¿ɨÙÍɭ ßʅ Íɨ ÏÔɟÛ ¾ɟ yɰÍØ (~ɰÃɟ| 
ÒØ ȒĦÎÍ ÒɟÑɠ ¾ɥ Èɰ¾ɥ ©Ø Tap ¾ɭ ÔɠÃ) ÒɟÑɠ ¾ɨ ÔɟßØ Ð¾ɭÙ ÏɭÍɟ ßɮ, ×ɟ ÒɟÑɠ ¾ɨ ÔßÑɭ ¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ] ßɟ{ŚɨεÙ¾ 
ŢÌɟÙɡ Öʃ ŢÛɟß zÖÍɩØ ÒØ ßɟ{ŚɨεÙ¾ ÒɰÒ ¾ɥ ηŎ×ɟ ʬÛɟØɟ }ĕÒęÑ ßɨÍɟ ßɮ] ×ȏÏ ÏÔɟÛ εÞÙʃÊØ ÒØ ÕɟØ }ÉɟÑɭ ¾ɭ εÙ¤ 
Ò×ɟxĚÍ Ñßɡɰ ßɮ, Íɨ Ûß ȏßÙɭÀɟ Ñßɡɰ] 

 

ÞɟÖɟę× ȐÔɰÏȓ 

1. ÍɭÙ ÞÔÞɭ yκÐ¾ }Ò×ɨÀ η¾×ɟ ÅɟÑɭ ÛɟÙɟ ßɟ{ŚɨεÙ¾ şÛ ßɮ, Ć×ʇη¾ ×ß ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ ¾ɭ ÞÕɠ ÀȑÍÜɠÙ 
ÕɟÀʇ ¾ɭ εÙ¤ ĦÑɭß¾ ¾ɭ ȼÒ Öʃ ¾ɟ×x ¾ØÍɟ ßɮ] 

2. zÖ ÍɩØ ÒØ ßɟ{Ê- ÍɭÙ ¾ɟ ÛÅÑ  ÙÀÕÀ 55-58 Òɟ}ɰÊ/ÁÑ ÓɥÈ ßɮ] ¤¾ ÓȓÈ ÍɭÙ 0.4 Òɠ¤Þz| ¾ɟ ÏÔɟÛ ÒɮÏɟ 
¾ØÍɟ ßɮ] ÒɟÑɠ ¾ɟ 10 ÖɠÈØ ¾ɟ ĦÍɰÕ 1 η¾Őɟ/ÛÀx ÞɭÖɠ ¾ɟ ÏÔɟÛ ÒɮÏɟ ¾ØÍɟ ßɮ] 

3. ŢÛɟß }ĕÒęÑ ¾ØÑɭ ¾ɭ εÙ¤ ȑÄş/ŢȑÍÔɰÐ ÒØ ÏÔɟÛ ¾Ö ßɨÑɟ Ãɟȏß¤] ×ȏÏ ¾ɨ| ŢÛɟß Ñßɡɰ ßɮ, Íɨ ¾ɨ| ÏÔɟÛ ¾Ö 
Ñßɡɰ ßɨÍɟ ßɮ ©Ø {Þ¾ɟ θÛÒØɡÍ Õɠ Þßɡ ßɮ ] 

4. εÞÙʃÊØ ʬÛɟØɟ ÙÀɟ×ɟ À×ɟ ÔÙ zÒȕȑÍx η¾¤ À¤ ÍɭÙ ©Ø θÒĦÈÑ àɭŝ ¾ɭ ÏÔɟÛ ÒØ ȑÑÕxØ ¾ØÍɟ ßɮ 
5. εÞÙʃÊØ ¾ɥ ÀȑÍ θÒĦÈÑ àɭŝ ©Ø }ÞÖʃ şÛ ŢÛɟß ¾ɥ ÏØ ÒØ ȑÑÕxØ ¾ØÍɠ ßɮ] 

6. ¤¾ Òɟ{Ò ¾ɭ ÖɟĘ×Ö Þɭ şÛ ¾ɟ ÛɭÀ yɰÏØ ¾ɭ ģ×ɟÞ ¾ɭ ÛÀx ¾ɭ θÛÒØɡÍ εÕęÑ ßɨÍɟ ßɮ] 

7. Òɟ{Òʇ Öʃ ÁÝxÌ ¾ɭ ¾ɟØÌ ÏÔɟÛ ¾Ö ßɨ ÅɟÍɟ ßɮ 

8. Ûɟ×ȓ ÞɰÒɠιîÍ ßɮ, ÅÔη¾ ÍɭÙ ģ×ɟÛßɟȎØ¾ ȼÒ Þɭ yÞĞÒɠιÊÍ ßɮ] 

9. ÒɰÒ ¾ɭÛÙ şÛ ĦÎɟÑɟɰÍȎØÍ ¾ØÍɟ ßɮ] ×ß ŢÛɟß ¾ɟ ŢȑÍØɨÐ ßɮ Åɨ ÏÔɟÛ θÛ¾εÞÍ ¾ØÍɟ ßɮ] 

10. ×ß Ûɟ×ȓÖɰÊÙɡ× ÏÔɟÛ ßɮ Åɨ Èʅ¾ Þɭ ÒɰÒ ¾ɭ ÞĆÜÑ ¾à Í¾ ÍɭÙ ¾ɨ Ð¾ɭÙÑɭ ¾ɭ εÙ¤ ȒÅĞÖɭÏɟØ ßɮ] 

 

ÒɟĦ¾Ù ¾ɟ ȑÑ×Ö 

¤¾ ÞɠεÖÍ ÍØÙ ÒÏɟÎx ÒØ ÙÀɟ×ɟ À×ɟ ÏÔɟÛ ÞÕɠ ȏÏÜɟ¨ɰ Öʃ ȐÔÑɟ η¾Þɠ ¾Öɠ ¾ɭ ŢÞɟȎØÍ ßɨÍɟ ßɮ ©Ø ÞÖɟÑ àɭŝʇ ÒØ 
©Ø }Ñ¾ɭ ÞÖ¾ɨÌ ÒØ ÞÖɟÑ ÔÙ ¾ɭ ÞɟÎ ¾ɟ×x ¾ØÍɟ ßɮ (×ȏÏ àɭŝ ¤ ¾ɭ θÒĦÈÑ ÒØ (¤¾ ÞɠεÖÍ ÍØÙ ÒÏɟÎx ÒØ) ¤¾ 
ÔÙ ¤Ó ÙÀɟ×ɟ ÅɟÍɟ ßɮ) Íɨ ×ß ¤¾ ÏɭÍɟ ßɮ ÏÔɟÛ Òɠ = ¤Ó/¤] ×ß ÏÔɟÛ zØɟÖ ¾ɥ ȒĦÎȑÍ Öʃ ÒȕØɭ ÞɠεÖÍ ÍØÙ ÒÏɟÎx Öʃ 
¤¾ ÞÖɟÑ ßɨÀɟ] 

 

 

 

F 

A 

 

P 
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ßɟ{ŚɦεÙ¾ ŢɭÞ(ŤĞßɟ ŢɭÞ) 

Ãȕɯη¾ ÞɠεÖÍ ÍØÙ ÒÏɟÎx Öʃ ÏÔɟÛ ßØ ÅÀß ¤¾ ÞÖɟÑ ßɨÍɟ ßɮ ©Ø {Þ ÏÔɟÛ ¾ɨ Ôîɭ àɭŝʇ ÒØ ÙɟÀȕ ¾Ø¾ɭ Ôîɠ Íɟ¾Íʃ 

θÛ¾εÞÍ ¾ɥ Åɟ Þ¾Íɠ ßʅ] ×ß ßɟ{ŚɨεÙĆÞ ¾ɭ θÛ¾ɟÞ ¾ɟ ŢɟØɰεÕ¾ ȐÔɰÏȓ ßɮ (ÑɠÃɭ κÃŝ Ïɭ¿ʃ)] 

×ȏÏ Ïɨ ÔɭÙÑɟ¾ɟØ ¾à Åɨ !͜Σ !є àɭŝ ¾ɭ θÒĦÈÑ Þɭ Åȓîɭ ©Ø ηÓÈ η¾¤ À¤ ßʅ ©Ø ×ȏÏ ¤¾ ÔÙ C͜ àɭŝ !͜ ¾ɭ θÒĦÈÑ ÒØ ¾ɟ×x 

¾ØÍɟ ßɮ, Íɨ ×ß ÞɠεÖÍ ÍØÙ ÒÏɟÎx Öʃ ¤¾ ÏÔɟÛ P θÛ¾εÞÍ ¾ØÍɟ ßɮ] ÊÔÙ εÞÙʃÊØ ģ×ÛĦÎɟ Öʃ ×ß ÏÔɟÛ ÒȕØɭ ÍØÙ ÒÏɟÎx 

Öʃ ¤¾ ÞÖɟÑ ßɨÀɟ, ©Ø ¤¾ ÔÙ CєҐ t Ȅ !є θÛ¾εÞÍ ¾ØɭÀɟ] {ÞεÙ¤ ÔÙ θÒĦÈÑ ¾ɭ àɭŝÓÙ ¾ɭ ÞÖɟÑȓÒɟÍɠ ßʇÀɭ] ¾ɨ| 
~Åɟx ÞȗÅÑ Ñßɡɰ ßɮ ©Ø ÏɨÑʇ θÒĦÈÑ ʬÛɟØɟ η¾×ɟ À×ɟ ¾ɟ×x ÞÖɟÑ ßɨÀɟ] θÛĦÎɟÒÑ (θÒĦÈÑ ¾ɥ ×ɟŝɟ ¾ɥ ÙɰÔɟ| Ř͜Σ Řєύ 

θÒĦÈÑ ¾ɭ àɭŝʇ ¾ɭ ģ×ȓĕŎÖɟÑȓÒɟÍɠ ßɨÀɠ] (yÎɟxÍn ×ȏÏ Ôɟʁ ¨Ø ¾ɟ ÄɨÈɟ θÒĦÈÑ yκÐ¾ ÏȕØɡ Í× ¾ØÍɟ ßɮ, Íɨ Ïɟʁ ¨Ø ¾ɟ 
Ôîɟ θÒĦÈÑ ¾ɭÛÙ Îɨîɠ ÏȕØɡ Í× ¾ØɭÀɟ) 

 

 

 

 

 

 

 

 

 

θÒĦÈÑ ×ɟŝɟ ¾ɥ ÙɰÔɟ| àɭŝÓÙ ¾ɭ ģ×ȓĕŎÖɟÑȓÒɟÍɠ ßɨÍɠ ßɮ] 

 

 

 

 

  ¾ɟÖ η¾×ɟ Ûɟ| = Óɟ|. ιÊ 

    Ûɨ = ÷ɨ. ¾ØÑɟ 

 

ÔÑɽÙɡ ¾ɟ εÞǦɟɰÍ 

d0/di = ¥/¤0 ¤Ó0/Óɟ|=
 y0/ ¥ 
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×ß ©Ø ¾ȓÄ Ñßɡɰ ÔȒġ¾ ~Åɟx ÞɰØàÌ ¾ɟ ȑÑ×Ö ßɮ] ×ȏÏ ŢÛɟß ÏØ ȒĦÎØ ßɮ, Íɨ ÔßÍɭ ÍØÙ ÒÏɟÎx ¾ɭ ȑÑØɰÍØ ÒÎ ¾ɭ η¾Þɠ Õɠ 
ȐÔɰÏȓ ÒØ ¾ȓÙ ~Åɟx η¾Þɠ yę× ȐÔɰÏȓ ¾ɭ ÞÖɟÑ ßɡ ßɨÍɠ ßɮ] (ÀȑÍ ~Åɟx, ÏÔɟÛ ~Åɟx ©Ø ÞɰÕɟθÛÍ ~Åɟx ¾ɟ ×ɨÀ ȒĦÎØ ßɮ]) 

Þη¾xÈ Öʃ η¾Þɠ Õɠ ȐÔɰÏȓ ÒØ ÏÔɟÛ ×ɟ ŢÛɟß ÛɭÀ ÅɟÑÑɭ ¾ɭ εÙ¤, {Þ εÞǦɟɰÍ ¾ɟ ģ×ɟÒ¾ ȼÒ Þɭ }Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] 

 

ßɟ{ŚɨεÙ¾ ŢÌɟεÙ×ʇ ¾ɭ ÙɟÕ 

  

yę× ÒɟÛØ ŘɟɰÞεÖÜÑ εÞĦÈÖ ÅɮÞɭ {ÙɭȒĆŘ¾Ù, {ÙɭĆŘɨ-Öɮ¾ɭȑÑ¾Ù ©Ø Ûɟ×Ûɠ× zȏÏ ¾ɥ ÞɠÖɟ¨ɰ ¾ɭ ¾ɟØÌ ßɟ{ŚɨεÙ¾ 
ÒɟÛØ ŘɟɰÞεÖÜÑ ¾ɨ ŢɟÎεÖ¾Íɟ Ïɡ ÅɟÍɠ ßɮ] }ċÃ ÏÔɟÛ ȒĦÎØÍɟ ©Ø ĕÛȎØÍ ŢȑÍηŎ×ɟ ¾ɭ ÞɟÎ Ôîɠ Íɟ¾Íʇ ¾ɨ ÙɰÔɠ ÏȕØɡ 
Í¾ ŢɭθÝÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] {ÞÖʃ ¾| yÑȓŢ×ɨÀ ÞɰÕɟÛÑɟ¤ɰ ßʅ Åɨ }Ò×ɨÀ ¾ɭ εÙ¤ }Ò×ȓĆÍ ßʅ Åßɟɰ Ïɡ À| ȏÏÜɟ¨ɰ Öʃ 
yÞɠεÖÍ ÒȎØÛÍxÑɠ× ÀȑÍ ¾ɭ ÞɟÎ Ôîɠ Íɟ¾Íʇ ¾ɨ ÙɟÀȕ η¾×ɟ ÅɟÑɟ ßɮ] ßɟ{ŚɨεÙ¾ }Ò¾ØÌ ÔßȓÍ ¾Ö Ø¿Ø¿ɟÛ ÙɟÀÍ ¾ɭ 
ÞɟÎ ÙɰÔɠ yÛκÐ Í¾ ÞȓÃɟȼ ÞɰÃɟÙÑ ÏɭÍɭ ßʅ] zÖ ÍɩØ ÒØ ÍɭÙ ŢÏȕÝÌ ȑÑ×ɰŝÌ ©Ø ȎØÞɟÛ ȑÑ×ɰŝÌ ßɟ{ŚɨεÙ¾ ÁÈ¾ʇ ¾ɨ 
ÙɰÔɟ ÅɠÛÑ Ïɭ Þ¾Íɟ ßɮ] 

ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ ¾ɭ yę× ÙɟÕ ßʅ: 

1. yĕ×κÐ¾ ÞÁÑ- ÜȒĆÍ ©Ø ÛÅÑ ¾ɟ yÑȓÒɟÍ ÔßȓÍ yκÐ¾ ßɮ] ¤¾ ßɟ{ŚɨεÙ¾ ÖɨÈØ ¾ɟ ÛÅÑ ÞÖɟÑ ÜȒĆÍ ¾ɥ 
θÛʬ×ȓÍ ÖɨÈØ ¾ɟ ÙÀÕÀ 1/7 Ûɟɰ ßɨÍɟ ßɮ 

2. ÞÈɡ¾ ȑÑ×ɰŝÌ- θÛεÕęÑ zÛĤ×¾Íɟ¨ɰ ¾ɭ zÐɟØ ÒØ ßÖ }Ò×ɨÀ¾Íɟx ¾ɥ ÞÈɡ¾ ÀȑÍ, ÔÙ ©Ø ȒĦÎȑÍ ŢɟĚÍ ¾Ø 
Þ¾Íɭ ßʅ, 

3. yȑÍÕɟØ Þɭ ÔÃɟÑɟ- ×ȏÏ Òɟ{Ò Ùɟ{Ñ Öʃ ×ɟ }Ò×ɨÀ¾Íɟx ʬÛɟØɟ yκÐ¾ ÙɨÊ ßɮ, Íɨ {Þ¾ɥ Ïɭ¿ÕɟÙ ¾ɭ εÙ¤ ¤¾ ȑÑȒĤÃÍ 
yκÐ¾ÍÖ ÏÔɟÛ ÒØ ØɟßÍ ÛɟġÛ ÞɭÈ ¾ɟ ŢɟÛÐɟÑ ßɮ] 

4. ÙɰÔɠ yÛκÐ ¾ɭ εÙ¤ ÕɟØ ¾ɟ ȑÑÙɰÔÑ- Òɟ{ÒÙɟ{Ñ Öʃ Òɟ×ÙÈ ÞɰÃɟεÙÍ ÑɦÑ-ȎØÈÑx ÛɟġÛ ŢÏɟÑ ¾Ø¾ɭ, ÙɨÊ ¾ɨ ÙɰÔɠ 
yÛκÐ ¾ɭ εÙ¤ ȑÑÙɰȐÔÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ, 

5. ιÊéɟ{Ñ Öʃ ÙÃɠÙɟÒÑ- }ĕÒɟÏÑ ¾ɥ ÅȼØÍʇ ¾ɭ yÑȓÞɟØ, ßɟ{ŚɨεÙ¾ Þη¾xÈ ¾ɥ ×ɨÅÑɟ ¾ɨ ¾ɭÛÙ ¾ȓÄ ÁÈ¾ʇ ¾ɨ Åɨî¾Ø 
zÞɟÑɠ Þɭ ÔÏÙɟ Åɟ Þ¾Íɟ ßɮ, 

6. zÞɟÑ Ø¿Ø¿ɟÛ- {Þ¾ɟ Ø¿Ø¿ɟÛ zÞɟÑ ßɮ. ¾ɭÛÙ ÍɭÙ ŢÏȕÝÌ ȑÑ×ɰŝÌ ßɡ Ø¿Ø¿ɟÛ ¾ɟ×x ¾ɟ Ôîɟ ȏßĦÞɟ ÒȕØɟ ¾ØɭÀɟ] 
{Þ¾ɭ εÙ¤ ȑÑÐɟxȎØÍ ÖɟÒÏɰÊʇ ¾ɥ ȑÑÀØɟÑɠ ©Ø Òɟ{Ò Ùɟ{Ñʇ ¾ɟ ȑÑØɡàÌ ÐɟεÖx¾ ȼÒ Þɭ zÛĤ×¾ ßɮ 

7. ÒȎØÛÍxÑɠ× ÀȑÍ ȑÑ×ɰŝÌ:-ßÖ }Ò×ɨÀ¾Íɟẍɰ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ yÞɠεÖÍ ÒȎØÛÍxÑɠ× ÀȑÍ ©Ø ȒĦÎȑÍ ŢɟĚÍ 
¾Ø Þ¾Íɭ ßʅ] 

8. ÕɟØ Øɨ¾Ñɟ:- }Ò¾ØÌʇ ¾ɨ ¾ɨ| Ñȓ¾ÞɟÑ ÒßȓɰÃɟ¤ ȐÔÑɟ ÙɨÊ ¾ɨ Üȕę× ÀȑÍ Í¾ Øɨ¾ɟ Åɟ Þ¾Íɟ ßɮ 
9. ÍØÙ ÒÏɟÎx ʬÛɟØɟ ~ĥÖɟ ĦÛÍɪ ßɡ ÏȕØ ÃÙɡ ÅɟÍɠ ßɮ 
10. ę×ȕÑÍÖ ȑÁÞɟÛ ÏØ Ć×ʇη¾ ÁÈ¾ʇ ¾ɨ ¦ÒØɭȏÈɰÀ ÖɟĘ×Ö ʬÛɟØɟ κÃ¾Ñɟ| Ïɡ ÅɟÍɠ ßɮ 
11. ÞɰÃɟ×¾ ¾ɭ ÖɟĘ×Ö Þɭ ~Åɟx ÕɰÊɟØÌ, ȐÔÅÙɡ θÛÓÙÍɟ zÛĤ×¾Íɟ¨ɰ ¾ɭ εÙ¤ zÏÜx 

 



203  

ßɟ{ŚɨεÙĆÞ ¾ɭ ÞɟÒɭà Ñȓ¾ÞɟÑ 

 

i) ßɟ{ŚɨεÙ¾ şÛ ¾ɥ ÞɰÒɠÊÑÜɠÙÍɟ ÒØ θÛÃɟØ ¾ØÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ] ȐÔÑɟ ßÛɟ ¾ɭ ÔȓÙÔȓÙɭ ÛɟÙɭ ÍØÙ ÒÏɟÎx ¾ɭ ÖɟÖÙɭ Öʃ 
ÏÔɟÛ 100 ÔɟØ ÔïɟÑɭ ÒØ z×ÍÑ 0.7% ¾Ö ßɨ ÅɟÍɟ ßɮ] 150 ÔɟØ Í¾ ÞɰÒɠιîÍÍɟ ¾ɥ }Òɭàɟ ¾ɥ Åɟ Þ¾Íɠ ßɮ, Ùɭη¾Ñ }ÞÞɭ 

yκÐ¾, ¿ɟÞ¾Ø ÅÔ ιÊÙɡÛØɡ ÏØ yκÐ¾ ßɨ, Íɨ ×ß εÞĦÈÖ ¾ɭ ¾ɟÖ¾ɟÅ ÒØ ŢȑÍ¾ȕÙ ŢÕɟÛ ÊɟÙ Þ¾Íɠ ßɮ] ×ȏÏ ÍØÙ 
ÒÏɟÎx Öʃ ¾ɨ| ßÛɟ ÓɰÞɠ ßȓ| ßɮ Íɨ ×ß yκÐ¾ ÞɰÒɠιîÍ ßɮ ©Ø 50 ÔɟØ Þɭ ¾Ö ÏÔɟÛ ÒØ ÜɨØ, ¾ɰÒÑ ©Ø ÆÈ¾ɭÏɟØ ÀȑÍ ÅɮÞɠ 

ÀîÔîɠ ¾ɨ ÅęÖ Ïɭ Þ¾Íɠ ßɮ] 

 

ii) şÛ ¾ɥ κÃÒκÃÒɟßÈ ÍɟÒÖɟÑ ©Ø ÏÔɟÛ ¾ɭ ŢȑÍ ÞɰÛɭÏÑÜɠÙ ßɨÍɠ ßɮ] ÍɟÒÖɟÑ ÔïÑɭ ÒØ κÃÒκÃÒɟßÈ ¾Ö ßɨ ÅɟÍɠ ßɮ] 

ÒȎØÃɟÙÑ ÏÔɟÛ yκÐ¾ ßɨÑɭ ÒØ ßɟ{ŚɨεÙ¾ ÍØÙ ÒÏɟÎʝ ¾ɟ κÃÒκÃÒɟÒÑ-ÏÔɟÛ ģ×ÛßɟØ ÖßĕÛÒȕÌx ßɨÍɟ ßɮ] ×ʬ×θÒ 

κÃÒκÃÒɟßÈ Öʃ ÛȗθǦ 200 ÔɟØ ¾ɭ ÏÔɟÛ Í¾ ¾Ö ßɨ Þ¾Íɠ ßɮ, Ùɭη¾Ñ ÏÔɟÛ 400 ÔɟØ ¾ɭ zÞÒɟÞ ÒßȓɰÃÑɭ ÒØ ×ß ÏɨÀȓÑɠ ßɨ 
Þ¾Íɠ ßɮ] 

 

iii) ßɟ{ŚɨεÙ¾ εÞĦÈÖ ¾ɥ εÞĦÈÖ ÏÔɟÛ zÛĤ×¾Íɟ ÒØ ÒßȓɰÃÑɭ ¾ɭ ÏɩØɟÑ Òɟ{Ò ©Ø ȑÑ×ɰŝÌ }Ò¾ØÌʇ Öʃ ÏÔɟÛ ©Ø ŢÛɟß 

ßɟȑÑ ÒØ ÞɟÛÐɟÑɠÒȕÛx¾ θÛÃɟØ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] 

 

iv) ȎØÞɟÛ ¾ɥ ÞÖĦ×ɟ¨ɰ ÒØ Éɢ¾ Þɭ Ę×ɟÑ ÏɭÑɭ ¾ɥ zÛĤ×¾Íɟ ßɮ] 

 

8.2 ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ ¾ɭ ÁÈ¾ ©Ø }Ñ¾ɭ ¾ɟ×x 

Reservoir: Ûß Èʅ¾ Åɨ ¾ɟ×xÜɠÙ ÖɟĘ×Ö (ÍɭÙ) ¾ɨ ÞɰŐßɡÍ ¾ØÍɟ ßɮ ©Ø ÒɰÒ ¾ɨ zÒȕȑÍx ¾ØÍɟ ßɮ ©Ø ȎØÈÑx ÍɭÙ ¾ɨ 
ÛɟÒÞ Õɠ ÙɭÍɟ ßɮ ©Ø ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ Öʃ ÍɭÙ ȑÑ¾ɟÙÍɟ ßɮ ©Ø ÖɟĘ×Ö ¾ɨ ÔɟßØɡ ŢÏȕÝÌ Þɭ ÔÃɟÍɟ ßɮ, Reservoir 
¾ßÙɟÍɟ ßɮ] ×ß ÍɭÙ ¾ɨ yÒÑɠ ÏɡÛɟØʇ ¾ɭ ÖɟĘ×Ö Þɭ ÉɰÊɟ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ ©Ø ÏȕθÝÍ ÒÏɟÎʝ ¾ɨ ÅÖÑɭ ©Ø ßÛɟ 
¾ɨ yÙÀ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ] zÖ ÍɩØ ÒØ ¾| ÖɟÖÙʇ Öʃ {ÞÖʃ ¾ȕÙØ, ȎØÈÑx ηÓġÈØ, ¤×Ø ŤɠÎØ (¤¾ }Ò¾ØÌ Åɨ 
Ûɟ×ȓÖɰÊÙɡ× ÏÔɟÛ ¾ɨ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ ¾ɰÈɭÑØ Þɭ ßÛɟ ¾ɨ yɰÏØ ©Ø ÔɟßØ ÅɟÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ), ÙɭÛÙ {ɰιÊ¾ɭÈØ, 

ÙɭÛÙ ȒĦÛÃ (ěÙɨÈ ȒĦÛÃ) ßɨÍɭ ßʅ] {ÞÖʃ ÍɭÙ ȑÑ¾ɟÙÑɭ ¾ɭ εÙ¤ ŚɭÑ ĚÙÀ, ÖɮÑßɨÙ (Ø¿Ø¿ɟÛ ©Ø ÞÓɟ| ¾ɭ }ǥɭĤ× ¾ɭ 
εÙ¤), Ôɟ÷Ù ĚÙɭÈʃ Õɠ ŢÏɟÑ ¾ɥ ÅɟÍɠ ßʅ Åɨ ÞĆÜÑ Ùɟ{Ñ ¾ɭ ÖɟĘ×Ö Þɭ ÒɰÒ Öʃ ŢÛɭÜ ¾ØÑɭ Þɭ ÒßÙɭ ȎØÈÑx ¦×Ù ¾ɨ 
ģ×ÛȒĦÎÍ ©Ø ÉɰÊɟ ¾ØÑɭ ¾ɥ yÑȓÖȑÍ ÏɭÍɠ ßʅ] 

ÞĆÜÑ Ùɟ{Ñ: zÖÍɩØ ÒØ ÔɠÃ Öʃ ÜÈ-¦Ó ÛɟġÛ ¾ɭ ÞɟÎ Èʅ¾ ¾ɨ ÒɰÒ Þɭ ÅɨîÑɭ ÛɟÙɡ Òɟ{Ò Ùɟ{Ñ ¾ɨ ÞĆÜÑ Ùɟ{Ñ ¾ßɟ 
ÅɟÍɟ ßɮ] {Þ ÛɟġÛ ¾ɨ ¿ɨÙɭ ȐÔÑɟ ÒɰÒ ÃɟÙȕ Ñßɡɰ ¾ØÑɟ Ãɟȏß¤] zÖ ÍɩØ ÒØ ÒɰÒ ¾ɭ ¾ɰÒÑ ¾ɨ yÙÀ ¾ØÑɭ ¾ɭ εÙ¤ {Þ 
Ùɟ{Ñ Öʃ ¤¾ ÑÙɡ ×ɟ ØÔØ Ðʉ¾Ñɠ ŢÏɟÑ ¾ɥ ÅɟÍɠ ßɮ] 

ÒɰÒ:Ûß ÍĕÛ Åɨ ÍɭÙ/şÛ ¾ɨ ¤¾ ȐÔɰÏȓ Þɭ ÏȕÞØɭ ȐÔɰÏȓ Í¾ ĦÎɟÑɟɰÍȎØÍ ¾ØÍɟ ßɮ ×ɟ ŢÛɟß ÏɭÍɟ ßɮ, ÒɰÒ ¾ßÙɟÍɟ ßɮ] ÒɰÒ ¾ɭÛÙ 
ŢÛɟß ÏɭÍɟ ßɮ, Ùɭη¾Ñ ŢÛɟß ¾ɟ ŢȑÍØɨÐ, ÏÔɟÛ θÛ¾εÞÍ ¾ØÍɟ ßɮ] ßɟ{ŚɨεÙĆÞ Öʃ ¾ɭÛÙ Þ¾ɟØɟĕÖ¾ θÛĦÎɟÒÑ ÒɰÒʇ ¾ɟ 
}Ò×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ] {Ñ ÒɰÒʇ Öʃ ÞĆÜÑ ©Ø ιÊÙɡÛØɡ ¾ɭ ÔɠÃ Þ¾ɟØɟĕÖ¾ ÞɠεÙɰÀ ßɨÍɠ ßɮ] ÒɰÒ ¾ɥ Ţĕ×ɭ¾ ÃŎ ¾ɭ εÙ¤, 

ÙɨÊ ȒĦÎȑÍ×ʇ ¾ɭ ÔɟÛÅȕÏ ÍɭÙ ¾ɥ ¤¾ ȑÑȒĤÃÍ Öɟŝɟ ¾ɨ ÞĆÜÑ Þɭ ιÊÙɡÛØɡ Í¾ ĦÎɟÑɟɰÍȎØÍ η¾×ɟ ÅɟÍɟ ßɮ] ģ×ɟÛßɟȎØ¾ 
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ȼÒ Þɭ ÄɨÈɭ-ÖɨÈɭ zɰÍȎØ¾ ȎØÞɟÛ ßʇÀɭ Åɨ ÑÀĔ× ßʅ] ĦÎɟÑɟɰÍȎØÍ ÍɭÙ ¾ɥ {Þ ȑÑȒĤÃÍ Öɟŝɟ ¾ɨ ÒɰÒ ¾ɟ θÛĦÎɟÒÑ ¾ßɟ 
ÅɟÍɟ ßɮ] ÅÔ θÛĦÎɟÒÑ ¾ɨ ÒɰÒ ÃÙɟÑɭ ÛɟÙɡ {ÙɭȒĆŘ¾ ÖɨÈØ ¾ɥ ÀȑÍ Þɭ ÀȓÌɟ η¾×ɟ ÅɟÍɟ ßɮ, Íɨ ÒɰÒ ¾ɟ ιÊĦÃɟÅx (ÒɰÒ ¾ɟ 
ŢÛɟß) εÖÙÍɟ ßɮ] 

 

ßɟ{ŚɨεÙ¾ ŢÌɟεÙ×ʇ Öʃ ¾ɭęşɟÒÞɟØ¾ ÒɰÒ (ÀɮØ Þ¾ɟØɟĕÖ¾ θÛĦÎɟÒÑ Ţ¾ɟØ) ¾ɟ }Ò×ɨÀ Ñßɡɰ η¾×ɟ ÅɟÍɟ ßɮ] {ÞÖʃ ×ȏÏ 
ιÊÙɡÛØɡ ÔɰÏ ßɮ Íɨ ¤¾ θÛÜɭÝ ÞɠÖɟ Þɭ yκÐ¾ ÏÔɟÛ Ñßɡɰ ÔÑɭÀɟ] ÞȓØàɟ ÛɟġÛ ¾ɥ zÛĤ×¾Íɟ Ñßɡɰ ßɮ. ßɟ{ŚɨεÙĆÞ Öʃ 
}Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ÞÔÞɭ yκÐ¾ {ĦÍɭÖɟÙ η¾¤ ÅɟÑɭ ÛɟÙɭ Þ¾ɟØɟĕÖ¾ θÛĦÎɟÒÑ ÒɰÒ κÀ×Ø, θÒĦÈÑ ©Ø ÛɭÑ Ţ¾ɟØ 
Ùɨ¾θŢ× ßʅ] ¤¾ Þ¾ɟØɟĕÖ¾ θÛĦÎɟÒÑ ÒɰÒ ¾ɨ ÞĆÜÑ ÛɟġÛ ¿ɨÙɭ ȐÔÑɟ ¾Õɠ Õɠ ÃɟÙȕ Ñßɡɰ ¾ØÑɟ Ãɟȏß¤] Èʅ¾ Öʃ ÍɭÙ ¾ɟ 
ĦÍØ Ò×ɟxĚÍ ßɨÑɟ Ãɟȏß¤ Íɟη¾ ßÛɟ ÒɰÒ Öʃ ŢÛɭÜ Ñ ¾Ø Þ¾ɭ] ×ȏÏ ÒɰÒ Öʃ ßÛɟ ŢÛɭÜ ¾Ø À| Íɨ Ûß ÍɭÅ zÛɟÅ ¾ɭ ÞɟÎ 
ÃÙɭÀɟ ©Ø ÅġÏ ßɡ ¿ØɟÔ ßɨ Åɟ¤Àɟ] {Þɭ Aeration ¾ßÍɭ ßʅ] Ò×ɟxĚÍ ÍɭÙ ßɨÑɭ ¾ɭ ÔɟÛÅȕÏ, ÞĆÜÑ Ùɟ{Ñ Öʃ η¾Þɠ ËɡÙɭ 
Òɟ{Ò Åɨî ¾ɭ ¾ɟØÌ Aeration ßɨ Þ¾Íɟ ßɮ] ÒɰÒ ¾ɭ ÔɟÏ ßÖɭÜɟ ¤¾ ØɟßÍ ÛɟġÛ (ÞȓØàɟ ÛɟġÛ), ÏÔɟÛ ÑɟÒÑɭ ¾ɟ ×ɰŝ, Ãɭ¾ 
ÛɟġÛ ©Ø ÜÈ-¦Ó ÛɟġÛ ßɨÍɟ ßɮ (×ɭ ÏÔɟÛ ȑÑÐɟxȎØÍ ¾ØÑɭ ©Ø yÙÀ ¾ØÑɭ ¾ɭ εÙ¤ zÛĤ×¾ ßɨÍɭ ßʅ)] 

 

 

Ãɭ¾ ÛɟġÛ/ÑɦÑ-ȎØÈÑx ÛɟġÛ|: ×ß ¤¾ ÛɟġÛ ßɮ Åɨ ¾ɭÛÙ ¤¾ ȏÏÜɟ Öʃ ŢÛɟß ¾ɥ yÑȓÖȑÍ ÏɭÍɟ ßɮ] zÖ ÍɩØ ÒØ yκÐ¾ɟɰÜ 
ÖɟÖÙʇ Öʃ ÒɰÒ ¾ɭ ÔɟÏ ÒɰÒ ¾ɭ ȎØÛÞx ØɨÈɭÜÑ ¾ɟ Ę×ɟÑ Ø¿Ñɭ ¾ɭ εÙ¤ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] {Þ¾ɟ }Ò×ɨÀ Þη¾xÈ ¾ɭ ¾| 
ĦÎɟÑʇ ÒØ Ôɟ|ÒɟÞ zȏÏ ¾ɭ ȼÒ Öʃ Õɠ η¾×ɟ ÅɟÍɟ ßɮ] Ãɭ¾ ÛɟġÛ ©Ø ÑɦÑ-ȎØÈÑx ÛɟġÛ ¤¾ ßɡ ßɨÍɭ ßʅ] 

 

 

 

ȑÑÒɠÊÖɟÑ: ×ß ÏÔɟÛ ÅɟÑÑɭ ©Ø θÛεÕęÑ ÛɟġÛʇ, ÏÔɟÛ ȒĦÛÃʇ ¾ɥ ÞɭȏÈɰÀ ¾ɭ εÙ¤ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] 
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ÞȓØàɟ ÛɟġÛ/ØɟßÍ ÛɟġÛÛɠ|: ÏɨÑʇ ÞÖɟÑ ßʅ ©Ø ×ß ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ ¾ɟ ÞÔÞɭ ÖßĕÛÒȕÌx ÁÈ¾ ßɮ] ×ß εÞĦÈÖ Öʃ 
yκÐ¾ÍÖ ÏÔɟÛ ¾ɨ ÞɠεÖÍ ¾ØÍɟ ßɮ Íɟη¾ ÍĕÛ, ßɨé, εÞÙʃÊØ, Òɟ{Ò zȏÏ }ċÃ ÏÔɟÛ ¾ɭ ¾ɟØÌ ÓÈ Ñ Åɟ¤ɰ] ×ß }Ò¾ØÌ 
©Ø εÞĦÈÖ ¾ɨ ¨ÛØ ÙɨιÊɰÀ Þɭ Õɠ ÔÃɟÍɟ ßɮ] ÅÔ εÞĦÈÖ ¾ɟ ÏÔɟÛ ȑÑÐɟxȎØÍ ȐÔɰÏȓ Þɭ yκÐ¾ Ôï ÅɟÍɟ ßɮ, Íɨ ÞȓØàɟ 
ÛɟġÛ ¿ȓÙ ÅɟÍɟ ßɮ ©Ø yȑÍȎØĆÍ ÍɭÙ ¾ɨ Èʅ¾ Öʃ ÕɭÅ ÏɭÍɟ ßɮ] 

 

 

ÞɰÃɟ×¾ Accumulator: ×ß ÏÔɟÛ×ȓĆÍ ßɟ{ŚɨεÙ¾ şÛ ¾ɟ ÕɰÊɟØ ßɮ yÎɟxÍ ȒĦŢɰÀ ×ɟ ÞɰÒɠιîÍ Ñɟ{ŘɨÅÑ, ÊɭÊ ÕɟØ ¾ɭ ÖɟĘ×Ö 
Þɭ ~Åɟx ¾ɟ ÕɰÊɟØÌ] ×ß ÖȕÙÍɪ ¤¾ ÏÔɟÛ Òɟŝ ßɮ] {Þ ÒØ ÛɭȒġÊɰÀ ¾ɥ yÑȓÖȑÍ Ñßɡɰ ßɮ. 1. ĜÙɮÊØ Ţ¾ɟØ (ÞÔÞɭ yκÐ¾ 
{ĦÍɭÖɟÙ η¾×ɟ ÅɟÑɭ ÛɟÙɟ) 2. θÒĦÈÑ Ţ¾ɟØ 3. ÊɭÊ ÛÅÑ Ţ¾ɟØ 4. Ţĕ×à ÀɮÞ ÙɨÊ Ţ¾ɟØ] 

Ñɟ{ŘɨÅÑ ¾ɟ }Ò×ɨÀ zÖ ÍɩØ ÒØ ÞɰÃɟ×¾ Öʃ η¾×ɟ ÅɟÍɟ ßɮ Ùɭη¾Ñ ¾Õɠ Õɠ ¦ĆÞɠÅÑ ¾ɟ }Ò×ɨÀ Ñ ¾Øʃ Ć×ʇη¾ {ÞÞɭ 
θÛĦÓɨÈ ßɨ Þ¾Íɟ ßɮ] zÒ¾ɨ ¾Õɠ Õɠ ¤Ć×ȓÖȓÙɭÈØ ÛɟÙɡ ŢɭÜØ Ùɟ{Ñ ¾ɨ Ùɟ{Ñ Öʃ Ñßɡɰ ¿ɨÙÑɟ Ãɟȏß¤] ¾ɟÖ Üȓȼ ¾ØÑɭ Þɭ 
ÒßÙɭ ÞɰÃɟ×¾ ¾ɨ ßÖɭÜɟ yÙÀ ¾Ø Ùʃ/yκÐÖɟÑÍɪ ÒɟÑɠ ȑÑ¾ɟÙ Ïʃ] 
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¤Ć×ȓÖȓÙɭÈØ ¾ɟ }Ò×ɨÀ (¤) ÏÔɟÛ ©Ø ŢÛɟß Öʃ }ÍɟØ-ÃïɟÛ ¾ɭ ȐÔÑɟ ¤Ã¤Þ HS ¾ɭ ÞȓÃɟȼ ¾ɟÖ¾ɟÅ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ 
(Ôɠ) ȐÔÅÙɡ θÛÓÙÍɟ ¾ɭ ÖɟÖÙɭ Öʃ zÛĤ×¾ ÞɰÃɟÙÑ ¾ɭ εÙ¤ zÒɟÍ¾ɟÙɡÑ ȐÔÅÙɡ ŮɨÍ ¾ɭ ȼÒ Öʃ] (Þɠ) Þη¾xÈ Öʃ ÙɰÔɭ 
ÞÖ× Í¾ ÏÔɟÛ ÔÑɟ¤ Ø¿Ñɭ ¾ɭ εÙ¤ (Êɠ) ¤¾ Ôîɭ ÒɰÒ ¾ɨ ÄɨÈɭ ÒɰÒ Þɭ ÔÏÙɟ Åɟ Þ¾Íɟ ßɮ (ÙɟÀÍ ©Ø ~Åɟx ÔÃÍ) ©Ø 
¾| yę× }ǥɭĤ×] 

ȏÏÜɟ ȑÑ×ɰŝÌ ÛɟġÛ: θÛÍØ¾/ÖɟĦÈØ ÛɟġÛ/ÊɠÞɠ ÛɟġÛ ÞÕɠ ÞÖɟÑ ßʅ] ×ȏÏ ¾ɨ| ÒɰÒ ÞɠÐɭ εÞÙʃÊØ ¾ɨ ÍɭÙ ¾ɥ zÒȕȑÍx ¾ØÍɟ 
ßɮ, Íɨ ÙɨÊ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɟ ×ɟ ÀȑÍ ¾ɥ ȏÏÜɟ ÔÏÙÑɟ ÞɰÕÛ ×ɟ ÞȓθÛÐɟÅÑ¾ Ñßɡɰ ßɮ] {ÞεÙ¤ ÙɨÊ ¾ɥ ÀȑÍ ¾ɨ 
Øɨ¾Ñɭ/Üȓȼ ¾ØÑɭ/}ÙÈÑɭ ¾ɭ εÙ¤ ÒɰÒ ©Ø ÙɨÊ εÞÙʃÊØ ¾ɭ ÔɠÃ ¤¾ ÊɠÞɠ ÛɟġÛ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ] ιÊÅɟ{Ñ ©Ø 
zÛĤ×¾Íɟ ¾ɭ zÐɟØ ÒØ ÊɠÞɠ ÛɟġÛ ¾ɨ ÙɡÛØ, ¾ɮÖ, ÞɨÙÑɦ{Ê, ÒɭÊÙ, Ûɟ×Ûɠ×/ßɟ{ŚɨεÙ¾ ÏÔɟÛ ʬÛɟØɟ ÞηŎ× η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ] zÖÍɩØ ÒØ ÞɨÙÑɦ{Ê ÞɰÃɟεÙÍ ßɨÍɭ ßʅ ©Ø }Ñ¾ɥ Ïɨ/ÍɠÑ ȒĦÎȑÍ×ɟɯ ßɨÍɠ ßʅ] ×ȏÏ zÒ Ïɨ ȒĦÎȑÍ ÛɟÙɭ ÛɟġÛ 
¾ɟ }Ò×ɨÀ ¾Ø Øßɭ ßʅ Íɨ zÒ εÞÙʃÊØ ¾ɨ ÔɠÃ Öʃ Ñßɡɰ Øɨ¾ Þ¾Íɭ] ÊɠÞɠ ÛɟġÛ ¾ɥ ¾| η¾ĦÖʃ ßʅ] 

 

 

ŢÛɟß ȑÑ×ɰŝÌ ÛɟġÛ: ¤ĆÃȓ¤ÈØ/ÙɨÊ ¾ɥ ÀȑÍ ¾ɨ ȑÑ×ɰȐŝÍ ¾ØÑɭ ¾ɭ εÙ¤ εÞÙʃÊØ Öʃ ÔßÑɭ ÛɟÙɭ ÍɭÙ ¾ɥ Öɟŝɟ ¾ɨ {Ñ ÛɟġÛʇ 
¾ɭ ÖɟĘ×Ö Þɭ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÍɟ ßɮ] zÖ ÍɩØ ÒØ {ęßʃ εÞÙʃÊØ Þɭ ÒßÙɭ ×ɟ Üɟ¿ɟ Þη¾xÈ Öʃ ŢÏɟÑ η¾×ɟ ÅɟÍɟ ßɮ Åßɟɰ 
ŢÛɟß ¾ɨ ȑÑ×ɰȐŝÍ η¾×ɟ ÅɟÑɟ ßɮ] ¾ȓÄ ÖɟÖÙʇ Öʃ ÞɟÐɟØÌ Þȓ|/ĈÙɨÔ ÛɟġÛ ¾ɟ }Ò×ɨÀ ŢÛɟß ȑÑ×ɰŝÌ ÛɟġÛ ¾ɭ ȼÒ Öʃ Õɠ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 

yÑȓŎÖ ÛɟġÛ: ¤¾ ÞɟÐɟØÌ ÒɰκÃɰÀ ÖÜɠÑ Öʃ, ¾ɟÖ ¾ɨ ¾Ö ÏÔɟÛ ÒØ ¤¾ ĆÙʅθÒɰÀ εÞÙʃÊØ ʬÛɟØɟ ȒĦÎȑÍ Öʃ Ø¿ɟ ÅɟÍɟ ßɮ 
©Ø ηÓØ ¤¾ ȑÄş ¾ɨ }ċÃ ÏÔɟÛ ÒØ ÏȕÞØɭ εÞÙʃÊØ ʬÛɟØɟ ȑÄȏşÍ η¾×ɟ ÅɟÍɟ ßɮ] yÔ {Ñ ÏɨÑʇ εÞÙʃÊØʇ ¾ɨ ßÖɭÜɟ 
ȑÑȒĤÃÍ ŎÖ Öʃ ßɡ ÃÙɟÑɟ ßɨÀɟ] ×ß yÑȓŎÖ θÛʬ×ȓÍ/×ɟɰȐŝ¾ ×ɟ ßɟ{ŚɨεÙ¾ ÖɟĘ×Ö Þɭ ¤¾ ÛɟġÛ ¾ɭ ÖɟĘ×Ö Þɭ ŢɟĚÍ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ ȒÅÞɭ yÑȓŎÖ ÛɟġÛ ¾ßɟ ÅɟÍɟ ßɮ] ßɟ{ŚɨεÙ¾ yÑȓŎÖÌ ÞÔÞɭ zÖ ©Ø ÔßȓÖȓ¿ɠ ßɮ] ¤¾ ÊɠÞɠ ÛɟġÛ 
εÞÙʃÊØ-1 ¾ɨ ©Ø ÞɠĆÛʃÞ ÛɟġÛ ¾ɭ ÖɟĘ×Ö Þɭ εÞÙʃÊØ-2 ¾ɨ ÍɭÙ ¾ɥ zÒȕȑÍx ¾ØÍɟ ßɮ] (εÞÙʃÊØ -1 ÒȕØɡ ÍØß Þɭ ÞɰÃɟεÙÍ 
ßɨÑɭ ¾ɭ ÔɟÏ, ÏÔɟÛ ÔÑɭÀɟ ©Ø ηÓØ yÑȓŎÖ ÛɟġÛ ¿ȓÙ ÅɟÍɟ ßɮ ©Ø ÍɭÙ }ċÃ ÏÔɟÛ ÒØ εÞÙʃÊØ -2 Öʃ ÅɟÍɟ ßɮ] yÑȓŎÖ 
ÛɟġÛ ¾ɨ ʨ×ȕÑ η¾×ɟ ÅɟÍɟ ßɮ ©Ø yÑȓŎÖ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ÞɭÈ η¾×ɟ ÅɟÍɟ ßɮ)] ×ß ÙÀÕÀ ÞȓØàɟ ÛɟġÛ ¾ɭ ÞÖɟÑ ßɮ 
Ùɭη¾Ñ ÞÖɟÑ Ñßɡɰ ßɮ] 
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ÏɟÔ ¾ɨ ¾Ö ¾ØÑɭ ÛɟÙɟ ÛɟġÛ:¾ȓÄ ¤Ã¤Þ Öʃ ¾| εÞÙʃÊØ yÙÀ-yÙÀ ÏÔɟÛ ÒØ ¾ɟÖ ¾Ø Øßɭ ßʅ, Ùɭη¾Ñ ¾ȓÄ εÞÙʃÊØʇ ¾ɨ 
ÒȕÌx ÏÔɟÛ ¾ɥ zÛĤ×¾Íɟ Ñßɡɰ ßɨÍɠ ßɮ ©Ø Ûɭ ¾Ö ÏÔɟÛ ÒØ ¾ɟÖ ¾Ø Þ¾Íɭ ßʅ] ηÓØ {Ñ ÞÕɠ Ã×ȑÑÍ εÞÙʃÊØʇ ¾ɨ ÏÔɟÛ 
¾Ö ¾ØÑɭ ÛɟÙɭ ÛɟġÛ ¾ɭ ÖɟĘ×Ö Þɭ ¾Ö ÏÔɟÛ ÒØ ÍɭÙ ¾ɥ zÒȕȑÍx ¾ɥ ÅɟÍɠ ßɮ] ÏÔɟÛ ¾Ö ¾ØÑɭ ÛɟÙɭ ÛɟġÛ Öʃ, z}ÈÒȓÈ 
ÏÔɟÛ ¤¾ θÛÜɭÝ ÞɠÖɟ Þɭ zÀɭ Ñßɡɰ Åɟ Þ¾Íɟ ßɮ] ×ß ÞɭȏÈɰÀ ÞɭěÈɡ ÛɟġÛ ÞɭȏÈɰÀ Þɭ ¾Ö ßɨÀɠ] ÏÔɟÛ ØɟßÍ ÛɟġÛ ©Ø 
ÏÔɟÛ ¾Ö ¾ØÑɭ ÛɟÙɭ ÛɟġÛ ¤¾ ÅɮÞɭ Ñßɡɰ ßʅ ©Ø ¾Õɠ Õɠ ťεÖÍ Ñßɡɰ ßɨÑɟ ßɮ] 

 

ηÓġÈØ: ÞÕɠ ßɟ{ŚɨεÙ¾ ÍĕÛ ¾ØɡÔɠ Tolerance ¾ɭ ÍßÍ ¾ɟÖ ¾ØÍɭ ßʅ ©Ø Ûɭ ÏÒxÌ ÞÍß ηÓȑÑÜ ¾ɭ ÞɟÎ ÞÈɡ¾ z{ÈÖ 
ßʅ] ÞɰÏȕÝ¾ ©Ø ÐȕÙ ¤Ã¤Þ ¾ɭ ÞÔÞɭ Ôîɭ ÏȓĤÖÑ ßʅ Ć×ʇη¾ Ûɭ ÛɟġÛʇ Öʃ ¿ØɟÔɠ ©Ø ÅɟÖ ßɨÑɭ ©Ø ÍĕÛʇ ¾ɭ ÍɭÅɠ Þɭ ¿ØɟÔ 
ßɨÑɭ ¾ɟ ¾ɟØÌ ÔÑÍɭ ßʅ] ŢÏȕÝ¾ εÞĦÈÖ Öʃ zɰÍȎØ¾ ȼÒ Þɭ }ĕÒęÑ ßɨÍɭ ßʅ ©Ø ¾ȓÄ εÞĦÈÖ ¾ɭ ÔɟßØ ßɨÍɭ ßʅ] ¾ɟ×xÜɠÙ 
ÖɟĘ×Ö ¾ɨ {Ñ ÞɰÏȕÝ¾ʇ Þɭ ȑÑ×εÖÍ ȼÒ Þɭ ÞɟÓ η¾×ɟ ÅɟÑɟ Ãɟȏß¤] {ÞεÙ¤ ÍɭÙ ηÓġÈØ ¾ɟ }Ò×ɨÀ ÞĆÜÑ Ùɟ{Ñ, ŢɭÜØ 
Ùɟ{Ñ ©Ø ȎØÈÑx Ùɟ{Ñ Öʃ ©Ø zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ¤¾ ÖßĕÛÒȕÌx ÒȎØÜȓǦÍɟ ÛɟġÛ/ÒɰÒ Þɭ ÒßÙɭ η¾×ɟ ÅɟÍɟ ßɮ] {ÞÞɭ 
εÞĦÈÖ ¾ɭ ŢÏÜxÑ Öʃ ÞȓÐɟØ ßɨÀɟ. ÒɰÒ ¾ɥ ÞĆÜÑ Ùɟ{Ñ Öʃ }Ò×ɨÀ η¾¤ ÅɟÑɭ ÛɟÙɭ ÖɨÈɭ ηÓġÈØ ¾ɨ ¾Õɠ-¾Õɠ ĦŘɭÑØ ¾ßɟ 
ÅɟÍɟ ßɮ] ×ȏÏ ŢÏȕÝÌ ¾ɨ ȑÑ×ɰŝÌ Öʃ Ø¿ɟ Åɟ¤ ©Ø Ťɭ¾Êɟ}Ñ ¾ɨ ¾Ö η¾×ɟ Åɟ Þ¾ɭ Íɨ ßɟ{ŚɨεÙ¾ εÞĦÈÖ ÞÔÞɭ 
θÛĤÛÞÑɠ× ßɨÍɭ ßʅ]  
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ßɟ{ŚɨεÙ¾ ŢÌɟÙɡ Öʃ ηÓġÈØ ¾ɟ ĦÎɟÑ 

 

 

 

ŢɭÜØ ȒĦÛÃ: ÏÔɟÛ Öʃ ßɟ{ŚɨεÙ¾ ÍɭÙ ¤¾ ÄɨÈɭ ĚÙɰÅØ ¾ɨ ÐĆ¾ɟ ÏɭÍɟ ßɮ Åɨ ÔÏÙɭ Öʃ θÛʬ×ȓÍ ÞɰÒ¾x ÔÑɟÍɟ/ÍɨîÍɟ ßɮ] ×ɭ 
εÞĦÈÖ Öʃ ÞȓØàɟ ©Ø ¾ȓÜÙ ÞɰÃɟÙÑ ¾ɭ εÙ¤ ×ɟ η¾Þɠ θÛÜɭÝ Í¾x yÑȓŎÖ ¾ɨ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ŢÏɟÑ η¾¤ ÅɟÍɭ ßʅ] 
ÞɰÒ¾x ÖɮÑɨÖɠÈØ θÛʬ×ȓÍ ÞɰÒ¾ʝ ÛɟÙɟ ¤¾ ÏÔɟÛ ÑɟÒÑɭ ¾ɟ ×ɰŝ ßɮ, Åɨ ÙÀÕÀ ÞÖɟÑ ¾ɟ×x ¾ØÍɟ ßɮ, Ùɭη¾Ñ Ûɭ ¾Ö 
θÛĤÛÞÑɠ× ©Ø ¾Ö ÖÅÔȕÍ ßɨÍɭ ßʅ] 


