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il I | Overview: » In order to achieve minimum investment cost for
= |+ Batch process production cycles are batch processes, it is important to reuse heat ex-
' often operated in a repeated and over- changers and maximize the common area over
- lapped manner to maximize production all the time slices [2].
ixed Single Batch — B1 ] . . . . . . .
A capacity. » Supertargeting optimization to minimize total
* Pieces of equipment can contain mul- cost can be done based on conventional and
| tiple streams, e.g. reactor with two non- resequence design constraints [3].
gy flowing streams as illustrated by E2.1. Time Slice 1 Conventional Design Resequence Design
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| « Batch processes and their time depen- N P oD
dent nature provide a unique challenge ol clann?” v v
§H2.E2.1 B3 . . . . . . Total Area: 2150 m? Total Area: 3520 m Total Area: 3070 m
eal In achieving optimum heat integration. Fig. 3: Simple two time slices example illustrating HEN design for
pLEL * Our goals in developing PInCH 2.0 conventional and resequence design type contraints.
bbb e | areto provide practical features and
o [ L — graphical tools that an engineer in the
| practice can use In such batch process [ f. The method combines energy and cost optimiza-
| optimization. tion with the required flexibility for HEN design.
BN ? — ? * The target results aid the practicing engineer
IN making critical decisions when designing the
Fig. 1: Batch example [1] showing the weekly production HEN (in addition to the Optimized area matrices
- TS1 | TS2 TS3 - TS4 TS5 TS6 . . . . . .
i % e—ri¢ e > cycles diagram and the associated equipmentwise repeat and key pinch match matrlces).
operation periOd (EROP) tlme S/iCe mOdel formed due Design Method Separate Design Conventional Design | Resequence Design
oo to the overlap of the individual batches as calculated in Opt. ATmin Ts1 25 25 20.5
ey PinCH 2.0. TS2 18 18 18
TS3 14 14 8
TS4 25 25 20.5
TS5 18 18 18
TS6 14 14 3
Number of Units 40 19 11
. . . . Total Area [m?] 440 244.8 231.7
* An increase in the energy efficiency of batch processes can be achieved Total Cost [KCHF] 4757 390.7 345.9

through direct heat exchange. Fig. 4: Optimal ATmin values per Time Slice and associated

: _ : : number of units, minimum total HEN area and minimum cost for
However, heat exchanggr network (HEN) design for minimal investment cost is the shown Batch Example [1]
a challenge due to the time dependency of the streams.

Separate Design Mode
» Supertargeting optimization is applicable to

1S 2 multiple base case operation [3].
 PinCH 3.0 to include support for indirect

heat transfer, i.e. heat storage.
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