Problem 1

Given two hot and two cold streams with the following data:

Name | Type | T, | Tt Q
°C| °C kW

H1 Hot | 250 | 40 | 31500
H2 Hot | 200 | 80 | 30000
Cl | Cold | 20| 180 | 32000
C2 | Cold | 140 | 230 | 27000

a) Calculate the CP (kW/K) for each stream.

b) The minimum temperature difference in this process is set to 10°C. Draw com-
posite curves for the hot and cold streams such that ATy, = 10°C.

¢) What is minimum demand for external heating and cooling and what is maximum
heat recovery?

d) Use the rules for design of heat exchanger networks (pinch design rules) and draw
a network that may give maximum heat recovery.
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Problem 2

An existing process is as described in the figure below.
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The start and target temperatures of the three streams are as indicated in the figure
and data are given in the table below.

Start Target Overall heat
Stream | temperature [°C] | temperature [°C] | capacity [kW/°C]
Feed 25 200 3
Effluent 180 40 6
Recycle 40 200 2

For the existing design:

a) Calculate the temperature of the effluent stream after the two heat exchangers,
HX1 and HX2

b) Calculate the duty of the two heaters and the cooler

c¢) Calculate the necessary area of the second heat exchanger (HX2) when the overall
heat transfer is 100 W/(m?K)

The existing process may not be a maximum energy recovery design.

d) Calculate the minimum external heating and cooling when the minimum tem-
perature approach between cold and hot streams is 10 °C and find the pinch
temperature

e) If the existing process is not a maximum energy recovery design, make a new
design of the heat exchanger network that obtain maximum energy recovery

f) Is it possible to reduce the number of heat exchangers? Draw the new design
similar to the figure above
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