Use Case 2: Energy integration of an esterification
process - Advanced use of Simulis Pinch Energy
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This getting started shows you the use of optional constraints with Simulis Pinch
Energy to perform an advanced process energy integration.

This example is linked with the ProSimPlus application example named "Energy
analysis of an esterification process from vegetable oil.”

This document follows the getting started "Case 1: Energy integration of an
esterification process — First steps with Simulis Pinch Energy"

This guide is organized as follows:
s  Step 1: Adding a constraint on zones
v Step 2: Adding a distance constraint between streams
v Step 3: Adding an incompatibility matrix
s Step 4: Adding a constraint of "difficulty” between streams
v Step 5: Adding economic assessment
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A first step before the use of optional constraints is to reshape the MS-Excel sheet
input data:

1. Click on the
Optional constraints button
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2. Click on the Generate tables button
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The input data (stream names, physical state, F*Cp, Tin and Tout) are then
reshaped and optional tables are generated in a "Optional Tables" sheet:
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The user defines the areas in which the different streams are present. In the case of this esterification
process, three areas are described (esterification, demethanolisation and glycerin purification)
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In the optional constraints window:

1.
2.

Check Use constraints on zone box
Select the constraint to have only intrazone exchanges (the proposed exchangers are made only

between the streams of the same zone)
Click on the button Stream zones selection button

)
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Selection of the zones:
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The input data (modified from the default values) are as follows:

I
I
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The results obtained by Simulis Pinch Energy are the following: 5 heat exchangers in the
Zone 2, and 2 in the zone 3

. 3in the

Using zones constraints, proposed 10 exchangers can recover 83.25% of the initial MER
— Network efficiency has been degraded when adding constraints
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With Simulis Pinch Energy, it is possible to go beyond the concept of zones. The user can define coordinates
of streams on the industrial site. For example, on a 2D plane:
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In the optional constraints window, the user must:
1. Select the coordinates

2. Give the maximum distance between two streams
In this example, the constraint is 100 m

\

= The units of coordinates information and
the maximum distance are identical
(it is why they do not appear)
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Simulis Pinch Energy proposes a new heat exchanger network. For each proposed heat exchanger, the
distance between the streams is displayed

—
=

This distance constraint will not be used later in the example presented in this document
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After adding distance constraints for local integration (steps 1 and 2 of the document), the user can add
constraints of incompatibility. On site, the flash drums (C26 and C29 streams) are heated and cooled by a
jacket. Only an Utility fluid can be used for heating or cooling the equipment.

It is then possible to add constraints of incompatibility (the streams C26 and C29 do not exchange with any
other process streams)
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The concept of difficulty allows to represent different concepts (viscosity, toxicity, flammability ...). In our example,
some streams are more viscous and more toxic than others.
A difficulty value is given to each stream. The user then sets the maximum difficulty:

\
= The difficulty of an exchange is the sum of
the difficulties of the two streams
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The user can do the economic evaluation of the addition of heat exchangers using the economic evaluation

option of Simulis Pinch Energy.
To calculate the cost of the heat exchanger, it is necessary to provide the stream heat transfer coefficients.

The user must provide these values and select them:
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The user must also provide:

1. The surface unit

2. The currency

3. The price per area unit (in this example 1000 € / m?)
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The price of each heat exchanger is calculated and displayed in the results sheet
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The constraints used are:

* Interzone exchange only (step 1)

« Use of utilities for flash drums heat exchanges (step 3)

* Incompatibility between some streams (step 4)

In addition, an economic evaluation is performed to estimate the capital cost of heat exchangers (step 5).
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Adding different constraints modifies the heat exchanger network. The proposed network has 4 heat
exchangers. This network of 4 heat exchangers can recover =35% of MER.
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The proposed network is presented by Simulis Pinch Energy
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The proposed network is shown in ProSimPlus example: PSPS_E30 EN - Esterification Process.pmp3

4 Integration heat exchangers
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