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THE HIDDEN RESOURCE

Decarbonising Spain’s Thermal Sector Through Industrial Waste Heat Recovery.
A Quantitative Analysis & Strategic Blueprint.



 We are importing what
- we are already wasting.

100 PJ

Annual recoverable industrial
waste heat

40.8%

"~ Of Spain's residential thermal demand

this single resource could cover

0%

Current market penetration of district
heating in Spanish homes



Decentralised Dependency

80% of Spain's heating capacity relies on
individual, fossil-fuelled building systems. This
fragments demand and locks households into

volatile global gas markets.

Invisible Outflows

Spanish industry generates massive thermal

energy released as an uncaptured byproduct,
completely disconnected from the surrounding

urban demand that desperately needs it.

Invisible Outflows

Spanish industry generates massive thermal

| energy released as an uncaptured byproduct,
completely disconnected from the surrounding

urban demand that desperately needs it.




' The Linear Thermal Pathway

63% of total heating input is
direct fossil fuel combustion.

44.8 PJ of high-exergy electricity
is thermodynamically wasted to
produce low-temperature heat.

~ DHC:1.7PJ v, G \

Bor? bk Fadh {0 R YL el AR R District Heating represents <1% of the

' : | " > energy mix—the missing platform for
systemic integration.




EXHAUST
HEAT “a
RECOVERY

=

100 Petajoules
of Untapped
Energy.

Spain holds nearly 10% of the EU'’s
technically available waste heat. This
IS not a marginal phenomenon, but a
concentrated, plannable, and
recoverable domestic energy asset.

(Pessimistic)

(Conservative Baseline) (Optimistic)



Where the Heat Lives: IF
Sectoral Characterisation

Low Temp (<200°C) Medium Temp (200-500°C) High Temp (>500°C)

Chemical/Petrochemical

Petroleum Refining

Cement/Minerals e
Metal Casting -

Paper/Pulp

Immediate Compatibility: Over 33 PJ of low-grade heat is immediately compatible
with modern District Heating—no high-temperature upgrading required.




The Scale of Displacement

40.8%
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Industrial Waste Heat Potential Total Residential Thermal Demand

100PJ 244.9 PJ =

R ——
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Spain’s industrial waste heat perfectly mirrors the thermal scale of its built environment. Harnessing this

I single resource displaces over 40% of residential heating demand in one systemic stroke.
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