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At the end of this course, students shall be able to:

1.  Perform targeting exercise to determine the minimum utility requirements
and maximum heat recovery possible for a process using composite curve or
problem table algorithm

2. Design heat exchanger network for achieving maximum energy recovery or
minimum total cost using pinch analysis technique

3. Apply pinch analysis software to perform heat integration and heat
exchanger network design that is cost competitive and taking into account of
sustainability factors

I

: 4.  Analyze the potential for heat and power integration of a process and the
1 possible implementation options, and to screen the options using cost

I effective strategy
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5. Perform correct data extraction from process flowsheet for the purpose of
performing pinch analysis
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Heat engine 2 an engine that convert heat into work,
e.g. gas turbine, steam power plant
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Heat Source
High Temperature (Ty)

Work

Temperature : L ... S »  Before integration:
All hot utility (Q ,i,) is taken from external
source
o0 g (external hot utility)
T
«.E
= & After integration:
oo 2 P Net hot utility = Q, ,;, — waste heat from
= S S heat engine
|
Enthalpy
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Before integration:
All heat (Qc ,;,) is removed to cooling water
(external cold utility)
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ACROSS PINCH?

Temperature

Before integration:
Both hot and cold utilities are taken from
external source

Work

After integration:
It’s still the same

Enthalpy
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STEAM TURBINE INTEGRATION
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GAS TURBINE INTEGRATION
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Heat pump = an engine that convert work into heat,
an engine that pumps heat from a lower temp to a higher temp
e.g. refrigeration
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Temperature

Work

Before integration:

All hot utility (Qy ) is taken from external
source

(external hot utility)

!
Enthalpy
After integration:
Net hot utility = Q, ,;, — Work
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Before integration:
All heat (Qc .,;,) is removed to cooling water
(external cold utility)

Qo = Qi + Work
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Heat removed to cooling water =
O~C,min + WOFk
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ACROSS PINCH?

Temperature

$Qumin- @)y

Q.= Q,, + Work

Work

Q.
Before integration:

Both hot and cold utilities are taken from
external source

>
Enthalpy

After integration:

Heat to cold utility is taken/pumped to
supply heat as a hot utility.

It reduces both hot and cold utilities.
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Unlity Placement
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Gas Turbine Placement
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From your case,
Please discuss and identify locations of
heat engines and/or heat pumps.

Please specify the reduction of hot and/or cold utilities
from utilizing the heat engines and/or heat pumps
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