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Simple concept sketch

Energy recovery with integrated
thermal storage

The significant quantities and high temperature of the heat rejected during
ferroalloy casting makes it an interesting source for energy recovery. The heat
released during casting is rarely utilized today.

Challenge

The casting processes in all Norwegian ferroalloy plants are performed batch-wise,
while all common forms of heat utilization needs a continuous supply. Furthermore,
the initial temperatures of the liquid metal during casting are very high, and heat
transfer will dominantly occur via radiation. A heat recovery solution will therefore
somehow have to surround the metal during solidification. Combined with demand
for efficient production and plant logistics, this adds significant complexity to both
heat capture and practical power production.

Solution

A new system concept has been proposed and is currently under evaluation and
further refinement. The system utilises an actively cooled tunnel to efficiently
absorb heat radiation from casting moulds, as well as thermal energy storage to
buffer the intermittent heat for consistent and smooth export to heat-to-power
conversion, either in a standalone system or integrated into an existing cycle.

Potential

A 2021 HighEFF case study showed heat recovery potential for a single plant of up
to 46 GWh/y captured above ~300 °C. With identical applicability across the whole
Norwegian ferroalloy sector, this would equate to over 500 GWh/y.

Reference
Andresen et al., 2020. Dynamic Analysis of Energy Recovery Utilizing Thermal
Storage from Batch-wise Metal Casting. IIR Rankine Conference 2020

Comingin 2022: New case study in PhD thesis of Brede Hagen
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HighEFF definition of innovation:

Innovation can be a product, a technology, a component, a process or sub-process, a
model or sub-model, a concept, an experimental rig or a service that is new or
significant improved with respect to properties, technical specifications or ease of
use. Innovation can also be new application of existing knowledge or
commercialization of R&D results.

The innovation should be adopted by somebody, or be ready for utilization provided
that it is made probable that the innovation will be utilized within a limited

timeframe

List:
* Product
 Technology
* Component

* Process
e Sub-process
e  Model

*  Sub-model

Concept
Experimental rig
Service

New application
Methodology
Organisation
Market
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