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Deployment pathways & strategies

1. Brownfield approach

2. Greenfield approach

3. Expertise-based approach



Case study: Biodiesel production



Selected CO2-mitigation options



(recap) Pinch analysis



GCC of the current biodiesel production process



Changes in the heat profile



Changes in the heat profile



Changes in the heat profile



Changes in the heat profile



Combined CO2 reduction: outside-in



Combined CO2 reduction: inside-out



Combined CO2 reduction: ideal combination



• Decarbonize from a heat integration perspective to avoid loss 
of capital or lock-ins

• Outer sections are more sensitive to the deployment of measures 
in the inner sections.

• Application of tools like MACC should only be applied under very 
stringent conditions.

Take-away



Future work: Process Change Analysis

0

50

100

150

200

250

300

0 500 1000 1500 2000 2500 3000

S
h

ift
e

d 
te

m
p

er
at

ur
e 

[°
C

]

Enthalpy [kW]

extracted process 
(heat pump connections)

background process 
(other processes)



Name
Brendon de Raad

Specialization
smart electrification
heat integration
heat storage
applied research

E-mail:
B.W.de.raad@hr.nl

Contact information

LinkedIn Further reading


