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�¾f»�Ä]�ÄmÂe�Z]� 
The same chemical process can be used at more than one chemical plant 

|ÀËY�§�Ê»�Ê¿Z�°Ë�ÊËZÌ¼Ì��ÉZÅ�|uYÁ��{�|¿YÂe�{Â��Äf§�³��Z°]�¦¸fz»�ÉZÅ���
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�¾f»�cZvÌ�Âe��Ä]�ÄmÂe�Z]� 

�®Ë��Y�ÊW�m��ÌÆne�®ËÊ»��]��{�Y��|uYÁ�®Ë�dÀ¸a�®Ë�Á�d�Y�|uYÁ�{�Ì³���
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¾f»��Ä]�ÄmÂe�Z]���
Output streams from the plant as a whole are final products and output streams from individual units may be 
considered intermediate products for their units. 

Ì¼Ì��ÉZÅ|ÀËY�§��{Ê»�Ê¿ZÌ»�µÂ�v»�ÊËZ�Ê¼¿�ÊËZÆ¿�µÂ�v»�®Ë�Á�|�Z]��´Ë{�|uYÁ�ÉY�]�Y�Ây�½YÂÀ��Ä]�|¿YÂe�|�Z]� 
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¾f»��Ä]�ÄmÂe�Z]�� 
A raw material going into a chemical process as input to be converted into a product is commonly called a 
feedstock 

Feedstock{Z»�®Ë�Ã�Ê»�¹Zy�É�|�Z]���
��/ �ÄÀË�³�d�Y�d��{��� 

¾f»�Ä]�ÄmÂe�Z]� 
For example, a half-inch iron pipe does not have any dimension that is a half inch. Initially, a half inch pipe did 
have an inner diameter of 0.5 inches, but it also had thick walls 

�d¸��Ä]�Ä·Â·�Êm�Zy���«z��{ÂmÁ��Y�Ã�YÂË{�d»Z�
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¾f»�Ä]�ÄmÂe�Z]���
The outside diameter was the important dimension for mating with fittings 

y�cYÁ{YÊ»�Êm�Zy���«�ÉZÀ^»��]�Ä·Â·�Êm�Z�|�Z]��
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¾f»�Ä]�ÄmÂe�Z]� 
Many different standards exist for pipe sizes, and their prevalence varies depending on industry and 
geographical area� 

{�Y{�{ÂmÁ�Ã{Z¨f�Y�¶v»�Á�d À��ÉZÀ^»��]�ÊeÁZ¨f»�ÉZÅ{�Y|¿Zf�Y���
��/ �ÄÀË�³�d�Y�d��{��� 

¾f»�Ä]�ÄmÂe�Z]� 
The pipe size designation generally includes two numbers; one that indicates the outside (OD) or nominal 
diameter, and the other that indicates the wall thickness. 

{�Y|¿Zf�Y�»��]�ZÅÊ»�Ã�YÂË{�d»Zz��Á�Êm�Zy���«�ÉZÀ^�|�Z]� 
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All standard states, both for pure substances and for components in mixtures and solutions, are defined for a 
pressure of exactly 1 atmosphere 

§��{�Ã�YÂ¼Å�{�Y|¿Zf�Y�d·Zu�¾ËY�]ZÀ]��Z��Ê»��¨�¼eY��|�Z]���
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As noted earlier, the standard state of a gas is the hypothetical ideal gas at 1 atmosphere and the specified 
temperature T. The standard state of a substance in a condensed phase is the real liquid or solid at 1 atm and T 

d�Y�½Z�°Ë�|»Zm�ZË��ËZ»�Á��Z³�ÉY�]�{�Y|¿Zf�Y��ËY���¾ËY�]ZÀ]��
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The standard state of an electrolyte is the electrolyte data are conventionally reported as for the formation of 
individuation ions. 

¶°��¾ËY�]ZÀ]�½ÂË�É�Ì³�Y|¿Zf�Y��ËY����]�ºÌ¬f�»��ÌiZe�ZÅµÂ¸v»�{��{�Y{�dÌ·Á�f°·Y�ÉZÅ���
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standard states for non-electrolytes in dilute solution are rarely invoked. 

µÂ¸v»�ÉY�]�{�Y|¿Zf�Y�d·Zu�¾ËY�]ZÀ]�d�Y�¹Â¸ »Z¿�dÌ·Á�f°·Y��Ì£�ÉZÅ� 

��/ �ÄÀË�³�d�Y�d��{��� 

In small Biot numbers, it can be presumed that heat transferred into the object has time to uniformly distribute 
itself 

�{�¾ËY�]ZÀ]Y|�Y��{�Z»�³�®qÂ¯�cÂËZ]�{Ê»��za�dyYÂÀ°Ë�c�Â��Ä]�º�m�¶yY{��tÌv��º�m�½{�¯���§�Äq�Zb°Ë���§�¾ËY�]ZÀ]�Ä¯�{Â�
|�Z^Ì»���

��/ �ÄÀË�³�d�Y�d��{��� 

¾f»�Ä]�ÄmÂe�Z]: 
System analysis by the lumped capacitance model is a common approximation in transient Conduction that may 
be used whenever heat conduction within an object is much faster than heat conduction across the boundary of 
the object 



�Äf��Ê¼Ì��Ê�|ÀÆ»��
��{��Ê��ze�Á�Ê»Â¼��½Z]�� �Äv¨�������

��

TransientÀ »�Ä]�ZnÀËY��{�Ê»��Ë����Y~³�Ê�Ä¼¸¯�¥{Y�f»�Ä¯�|�Z]��ÉFleetingd�Y���
��/ �ÄÀË�³�d�Y�d��{��� 

In this method, the ratio of the conductive heat resistance within the object to the convective heat transfer 
resistance across the object's boundary, known as the Biot number, is calculated. In small Biot numbers, it can 
be presumed that heat transferred into the object has time to uniformly distribute itself 
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