EEN-E3007 Process integration and energy optimization
Homework 5
A schematic process diagram is depicted in Figure 1. Extract stream data from the figure, create a table of stream properties and construct a composite curve and grand composite curve for the process. You may use software tools for curve generation. Use 10 °C minimum temperature difference.
Annotate in the composite curve and grand composite curve representations of the following:
· Pinch temperature
· Internal heat exchange
· Hot utility demand
· Cold utility demand
Draw and explain in the grand composite curve how following pinch violations would show in the figure 
· Using cold utility above pinch point
· Using hot utility below pinch point
· Transferring heat from temperature intervals above pinch, to temperature intervals below the pinch.
Following utilities are available
· 80 °C process water
· 3 bar saturated steam
· 8 bar saturated steam
· 25 bar live steam
· Flue gas from boiler
· Cooling water.
Using the grand composite curve, justify how much of which utility will be used in an optimal case.  Remember to extract streams that need heating or cooling (not others).Process 1
Process 2
Process 3
Process 4
20 °C
180 °C
250 °C
60 °C
250 °C
200 °C
80 °C
80 °C
140 °C
50 °C
20 °C
Ċ=2.4 kW/K
Ċ=1.6 kW/K
Ċ=0.6 kW/K
Ċ=3.1 kW/K
Ċ=3.7 kW/K

Figure 1: Process diagram
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