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Required Reading :

Chapter 19, Section 3.5. Improvements in Heat Integration.

Objectives:

We will discuss the basic concepts behind synthesis of energy efficient processes. Energy costs arise from heaters, coolers, compressors and pumps. Typically pumping is a lot cheaper than compression, hence to reduce costs avoid compression if possible. Costs of energy per unit increases as one moves away from ambient conditions. Hence you should also avoid severe excursions from ambient conditions to save energy costs. Refrigeration is more expensive than heating on a per unit basis. 

Finally the greatest savings are achieved by recycling energy by means of heat exchangers. You should try to reuse much of the energy available in the process. This involves matching up streams that need to be heated with streams that need to be cooled. The possibilities are governed by the laws of thermodynamics. 

Over the years some systematic methods have evolved to achieve maximum energy recovery. This chapter discusses the concept of minimum utility calculation using the temperature intervals diagram. This is an important target for you to know when designing heat exchanger networks. It tells you how far you are away from the optimum. This is followed by an algorithm to determine the minimum no of heat exchangers needed to achieve this optimum. The resulting design is called MUMNE ( Minimum utility requirements, Minimum number of exchangers) design.

Problems.

Problem 19.7

Problem 19.8

