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Industrial Site:
Typical Structure
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A Pinch Analysis Perspective

a) Abstract principle
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A Pinch Analysis Perspective

a) Abstract principle b) Net load profiles with heat pumping
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A Pinch Analysis Perspective

a) Abstract principle b) Net load profiles with heat pumping c) Heat pump system architecture
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A Pinch Analysis Perspective

a) Abstract principle b) Net load profiles with heat pumping c) Heat pump system architecture
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A Pinch Analysis Perspective

a) Abstract principle b) Net load profiles with heat pumping ¢) Heat pump system architecture
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Heat Pump Integration & Design

What defines...
...the pinch temperature(s)?
...the net load profiles?
...the heating demand(s)?

Principles

1. Effective heat pumping upgrades OOO
heat across the pinch temperature.

2. Efficient heat pump minimises the
mean temperature lift for a given
heat load.

3. Efficient heat pumps minimise
internal entropy generation.
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Software Tool: Open Pinch Python

® HEN_problem.py X

 The user defines the stream data via
an Excel template or JSON format

* Open Pinch applies many pinch
algorithms, especially the problem
table and utility targeting

* Heat pump targeting options:
 Process or utility integration

 Carnot or CoolProp heat pump
simulation (refrigerants, IHX)

* Rankine or Brayton




Chocolate Factory: Site-wide View
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Dairy Factory: Site-wide View
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Meat Processing Factory
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Heat Pump Integration & Design

Principles

1.

—

Effective heat pumping upgrades
heat across the pinch temperature.

Efficient heat pump minimises the 2

mean temperature lift for a given 3
heat load.

A

. Efficient heat pumps minimise —

internal entropy generation.

@AHUORA

. Patterns
1.

Direct process gas compression

. Direct process heat supply
. Localised hot water/steam loops

. General site utility supply




Pattern

1. Direct process gas
compression

2. Direct process heat
supply

3. Localised hot
water/steam loops

4. General site utility
supply

Minimum stream data
requirement for analysis

Process stream temperatures and
duties (including heat recovery)

Process stream temperatures and
duties currently supplied by utility

Local stream temperatures and
duties currently supplied by utility

Site utility loads and temperatures

Net load profile

Process grand composite
curve (detailed)

Process grand composite
curve (simplified)

Utility grand composite
curve

Site utility grand
composite curve
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Heat Pump Power
Pattern AT Lift copP Complexity Investment Investment
Cost Cost

1. Direct process gas

$$5$$

compression

2. Direct process heat

$$$
supply

3. Localised hot
water/steam loops

$$$

4. General site utility

$5%9%
supply
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Conclusions

* Heat pumps integration requires advanced pinch analysis to ensure
solutions are both effective and efficient for an industrial site.

* OpenPinch Python is an open-source tool to support engineers in
conducting advanced pinch analyses

« Common patterns can guide engineers in deciding the appropriate
type of analysis and positioning of heat pumps for a site.
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our website or email:
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