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INTRODUCTION





Àü°úÁ¤Æò°¡ ±â¹ý¸¦ ÀÌ¿ëÇÏ¿© È¯°æ¹®Á¦¸¦ ³ªÅ¸³»´Â ÀÎµ¦½º¸¦ ¸¸µé°í, net present value¸¦ ÀÌ¿ëÇÏ¿© °æÁ¦ÀûÀÎ °¡Ä¡¸¦ ³ªÅ¸³»´Â ÀÎµ¦½º¸¦ ¸¸µé¾î¼­ ´ÙÁß¸ñÀû ÇÔ¼ö ¹®Á¦¸¦ Ç®¼ö ÀÖ´Ù. ÀÌ¿Í °°ÀÌ ÇÏ¸é °æÁ¦ÀûÀÎ ¹®Á¦¿Í È¯°æÀûÀÎ ¹®Á¦¸¦ µ¿½Ã¿¡ °í·ÁÇÒ ¼ö ÀÖ¾î °øÁ¤ÇÕ¼ºÀ» ÇÒ ¶§, È¯°æ¹®Á¦¸¦ °í·ÁÇÑ ¼³°è¸¦ ÇÒ ¼ö ÀÖ´Ù. 


ÀÌ ³í¹®¿¡¼­´Â Grossmann°ú Santibanez(1980)°¡ ÀÌ¿ëÇÑ ¸ðµ¨À» ÀÌ¿ëÇÏ¿© ´ÙÁß ¸ñÀû ÇÔ¼ö¸¦ ±¸ÇØ º¸¾Ò´Ù. ÃÖÀûÈ­¸¦ ÇÏ±â À§ÇÑ µµ±¸·Î¼­´Â GAMS¸¦ ÀÌ¿ëÇÏ¿© ¹®Á¦¸¦ Ç®¾ú´Ù. 





MODEL FOR SYNTHESIZING CHEMICAL PROCESSES





È­ÇÐ °øÁ¤ ¹®Á¦¸¦ Ç® ¶§, NP°³ÀÇ È­ÇÐ °øÁ¤°ú NC°³ÀÇ È­ÇÐ Á¦Ç°µéÀ» ¿ø·á ¹°Áú°ú Áß°£ Á¦Ç°, ±×¸®°í ÃÖÁ¾Á¦Ç°ÀÇ ÇüÅÂ·Î ³ª¿­ÇÑ´Ù. Grossmann°ú Santibanez(1980)¸¦ ÂüÁ¶ÇÏ¿© ³ªÅ¸³»¸é, � EMBED Equation.2  ���,� EMBED Equation.2  ���´Â j È­ÇÐ Á¦Ç°ÀÇ ½ÃÀå¿¡¼­ÀÇ ¸ÅÀÔ°ú ¸ÅÃâÀ» ³ªÅ¸³»°í � EMBED Equation.2  ���´Â ½ºÆ®¸²  kÀÇ ¾çÀ» ³ªÅ¸³½´Ù. � EMBED Equation.2  ���´Â 0°ú 1·Î ³ªÅ¸³»¾îÁö´Â i È­ÇÐ °øÁ¤ÀÇ À¯¹«¸¦ ³ªÅ¸³»´Â binary º¯¼öÀÌ´Ù.  ¾Æ·¡¿Í °°Àº ½ÄÀ¸·Î Á¦ÇÑ Á¶°ÇµéÀ» ³ªÅ¸³¾ ¼ö ÀÖ´Ù. 


Material balances for nodes of chemicals


	� EMBED Equation.2  ���   j=1,...NC     (1)


Material balances for nodes of processes


� EMBED Equation.2  ��� � EMBED Equation.2  ���� EMBED Equation.2  ���i=1,...NP                               (2)


� EMBED Equation.2  ���


Constraints on sales and purchases


� EMBED Equation.2  ���            j=1,...,NC                                     (3)


� EMBED Equation.2  ���               l(M


Condition for existence of processes with bounded capacities


� EMBED Equation.2  ���


yi=0,1        i = 1, NP                                                     (4)





� EMBED Equation.2  ���´Â °¢ ÇÁ·Î¼¼½ºÀÇ ¹°Áú¼öÁö º¯¼ö¸¦ ³ªÅ¸³½´Ù. � EMBED Equation.2  ���Àº ÇÁ·Î¼¼½º iÀÇ ÁÖ¿äÁ¦Ç°ÀÇ ÀÎµ¦½º¸¦ ³ªÅ¸³»°í, I(j)´Â È­ÇÐÁ¦Ç° jÀÇ ¸ÅÃâÀ» ³ªÅ¸³»´Â ÀÎµ¦½ºÀÇ setÀÌ°í, O(j)´Â È­ÇÐÁ¦Ç° jÀÇ ¸ÅÀÔÀ» ³ªÅ¸³»´Â ÀÎµ¦½ºÀÇ  setÀÌ´Ù.  MÀº ´Ù¸¥ ½ÃÀåÀ» ³ªÅ¸³»´Â ÀÎµ¦½ºÀÌ°í, LI´Â ÇÁ·Î¼¼½º I¿Í °ü°è°¡ ÀÖ´Â streamµéÀÇ setÀÌ´Ù. � EMBED Equation.2  ���¸ÅÀÔ°ú ¸ÅÃâ ±×¸®°í ÇÁ·Î¼¼½º ¿ë·®ÀÇ ÇÏÇÑ°ª°ú »óÇÑ°ªÀ» ³ªÅ¸³½´Ù. net present valueÀÇ ÃÖ´ë°ªÀ» ³ªÅ¸³»´Â ¸ñÀûÇÔ¼ö´Â ¾Æ·¡¿Í °°ÀÌ ³ªÅ¸³¾ ¼ö ÀÖ´Ù. 





�EMBED Equation.2���          (5)





� EMBED Equation.2  ���´Â ÇÁ·Î¼¼½º iÀÇ  investment ºñ¿ëÀ» ³ªÅ¸³»´Â Ç×¼öÀÌ°í, � EMBED Equation.2  ���´Â  operation ºñ¿ëÀ» ³ªÅ¸³»´Â ÇÔ¼öÀÌ´Ù. µÎ¹øÂ°, ÇÕÀ» ³ªÅ¸³»´Â Ç×ÀÇ � EMBED Equation.2  ���� EMBED Equation.2  ���´Â °¢°¢ °¢°¢ÀÇ ±¸ÀÔ°ú ÆÇ¸Å ´Ü°¡¸¦ ³ªÅ¸³½´Ù.  





INDICES FOR LCA 





È¯°æ ÀÎµ¦½º´Â ¸ñÀû¿¡ µû¶ó¼­ °áÁ¤ÇÒ ¼ö ÀÖ´Âµ¥, ÀÚ¿ø°í°¥ÀÌ³ª °íÇüÆó±â¹°ÀÇ ¾ç ¶Ç´Â ¼öÁúÀÌ³ª ´ë±â ¿À¿° ¹°ÁúÀÇ ¹èÃâ·®À» ÃÖ¼ÒÈ­ ÇÒ ¼ö ÀÖ´Â ÇÔ¼ö¸¦ ¸¸µé ¼ö ÀÖ´Ù. ÀÌ¿Í °°Àº ¾çÀº »êÃâ·®ÀÇ ºñ·Ê¿¡ ÀÇÇØ ÃßÁ¤ÇÒ ¼ö ÀÖ´Â µ¥, È¯°æ¿¡ ´ëÇÑ ÀÎµ¦½º Bj´Â ¾Æ·¡¿Í °°Àº ½ÄÀÌ µÈ´Ù. 


�EMBED Equation.2���                                                              (6)


¿©±â¼­ °è¼ö bi,j´Â marginal value¶Ç´Â shadow  valuesÀÌ°í ¾Æ·¡¿Í °°Àº ¼±Çü°èÈ¹½ÄÀ¸·Î ³ªÅ¸³¾ ¼ö ÀÖ´Ù. 


 �EMBED Equation.2���                                                             (7)


ÀÌ¿Í °°Àº È¯°æ¿¡ ´ëÇÑ ÀÎÅØ½º¸¦ ¿µÇâÆò°¡ÀÇ classification /characterizationÀÇ ¹æ¹ýÀ» °ÅÃÄ¼­ ´Ù¸¥ È¯°æ ºÎÇÏÀÇ ÇÕÀ» °¡ÁßÄ¡¸¦ °öÇØ¼­ ÇÕÀ¸·Î ³ªÅ¸³¾ ¼ö ÀÖ´Ù. 


�EMBED Equation.2���                                                              (8)


´ÙÀ½ È¯°æ ÀÎµ¦½º·Î ÃÑÃ¼ÀûÀÎ È¯°æ ÀÎµ¦½º¸¦ ³ªÅ¸³¾ ¼ö ÀÖ´Ù. 


�EMBED Equation.2���                                                             (9)


SOULTION STRATEGIES





(-constraint approach¸¦ ÀÌ¿ëÇÏ¿© ´ÙÁß ¸ñÀû ÃÖÀûÈ­ ¹®Á¦¸¦ Ç®°íÀÚ ÇÑ´Ù. ÀÌ ¹æ¹ýÀº ÇÑ ¸ñÀûÇÔ¼ö¸¦ ÃÖÀûÈ­ ÇÏ¸é¼­, ´Ù¸¥ ¸ñÀûÇÔ¼ö¸¦ Á¦ÇÑÁ¶°ÇÀ¸·Î °¡Á¤ÇÏ°í ¹®Á¦¸¦ Çª´Â ¹æ¹ýÀÌ´Ù. ±×·¯¹Ç·Î ÀÌ¿Í°°ÀÌ Ç®¸é ÃÖÀûÈ­ °ªÀÌ ÇÑ °ªÀ¸·Î ³ªÅ¸³ª´Â °ÍÀÌ ¾Æ´Ï¶ó, ( °ª¿¡ µû¶ó¼­ º¯ÇÏ´Â noninferior setÀ¸·Î ³ªÅ¸³»¾î Áø´Ù. È¥ÇÕ Á¤¼ö °èÈ¹¹®Á¦·Î ÀÌ·ç¾îÁö´Â �EMBED Equation.2���ÀÇ ÃÖ¼Ò°ªÀº ¾Æ·¡¿Í °°´Ù. 


�EMBED Equation.2���


s.t. �EMBED Equation.2���                                                                   (10)


�EMBED Equation.2���


¿©±â¼­ ( °ªÀº Figure 1 ¿¡ ³ªÅ¸³­ ¹Ù¿Í °°ÀÌ  �EMBED Equation.2��� »çÀÌÀÇ °ªÀÌ´Ù.  �EMBED Equation.2���Àº µµ¸ÞÀÎ (. ¾È¿¡¼­  �EMBED Equation.2���ÀÇ ÃÖ¼Ò°ªÀÌ°í, �EMBED Equation.2���´Â ÃÖ´ë°ªÀ» ³ªÅ¸³»´Ù. 





� EMBED MgxDesigner  ���


Figure 1  Plot of noninferior solutions and ideal compromise           


              solutions for the optimization


EXAMPLE


Figure 2¿¡ º» ³í¹®¿¡¼­ °í·ÁÇÏ°íÀÚ ÇÑ °øÁ¤µµ¸¦ °³·«ÀûÀ¸·Î ³ªÅ¸³»¾ú´Ù. 


�EMBED MgxDesigner���


Figure 2. General configurationof the chemical complex





Figure 3¿¡ ¿¹Á¦¿¡ ÀÇÇÑ °á°ú¸¦ ³ªÅ¸³»¾ú´Ù. 





� EMBED JSSPWGRAPHIC  ���


Figure 3 Noninferior surface for normlized LCA


CONCLUSIONS


Àü°úÁ¤ Æò°¡¸¦ ÀÌ¿ëÇÏ¿© È¯°æ ¹®Á¦¸¦ °í·ÁÇÑ È­ÇÐ°øÁ¤ÀÇ ÇÕ¼ºÀ» »ý°¢ÇØº¸¾Ò´Ù. ¿©±â¼­´Â Á¦Ç°ÀÇ net present value ¸¦ ÃÖ´ëÈ­ÇÏ°í, È¯°æ ºÎÇÏ¸¦ ³ªÅ¸³»´Â È¯°æ ÀÎµ¦½º¸¦ ÃÖ¼ÒÈ­ ÇÏ¿´´Ù. È¯°æ ÀÎµ¦½º¸¦ Áö¿ª Æ¯¼ö¼ºÀ» °í·ÁÇÏ¿© Åº·Â¼º ÀÖ°Ô ¼±ÅÃµÇ¾î Áú ¼ö ÀÖÀ¸¸ç, ÀÌ ¹®Á¦¿¡ ÀÌ¿ëµÈ  (-constraint approach´Â »ê¾÷°è¿¡¼­ È­ÇÐ°øÀåÀ» ¼³°èÇÒ ¶§,  °æÁ¦ÀûÀÎ °¡Ä¡¿Í È¯°æ ¹®Á¦¸¦ µ¿½Ã¿¡ °í·ÁÇÒ ¼ö ÀÖ´Â ¹æ¹ýÀÌ´Ù. ±×¸®°í, ±× ÃÖÀû°ªÀº Æ¯Á¤ÇÑ °ªÀ¸·Î ³ªÅ¸³ª´Â °ÍÀÌ ¾Æ´Ï°í,  noninferior setÀ¸·Î Ç¥ÇöµÈ´Ù. ÀÌ ¶§, Á¤Ã¥ °áÁ¤ÀÚ°¡ °øÁ¤À» °áÁ¤ÇÒ ¶§, È¯°æ¹®Á¦¸¦ °í·ÁÇÒ ¼ö ÀÖ´Â À¯¿ëÇÑ µµ±¸·Î¼­ ÀÌ¿ëµÉ ¼ö ÀÖ´Ù. 
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