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Å sCO2 Brayton cycle is an alternative 
to the steam Rankine cycle

Å sCO2 can be operated with 
different heat sources at small and 
large power scales

Å sCO2 offers better thermal 
efficiency, simpler cycle layouts 
and smaller equipment

Å sCO2 industry is in its infancy
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1. Motivation and Objectives

2. System Configuration

3. Investigation into sCO 2 Turbomachinery

4. General Findings
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OptimisationAnalysis vs

System Level Component Detailsvs

Design - point Off - design & Controlvs

1. Development of a versatile analytical model for the system

2. Development of a computational architecture

3. Development of an application strategy and workflow 
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1. Pareto - optimisation studies to show trade - offs 
between design variables

2. Qrvkokug"vjg"u{uvgoĦu"fgukip"hqt"vjg"oczkowo"
thermal efficiency under given constraints
ï net power output
ï DNI level and ambient conditions 

3. Qrvkokug"vjg"u{uvgoĦu"eqpvtqn"uvtcvgi{"hqt"vjg"
maximum energy production on a given day 
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Turbine Compressor
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conservation of mass
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conservation of momentum

shows the relationship between the
Å blade velocity ( B),
Å absolute velocity ( V), and
Å relative velocity ( R)
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slip factor
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Ὤ Ὤ
Ὤ Ὤ

nozzle and diffuser sections

ὡÐÁÒÁÓÉÔÉÃὡÔÈÅÒÍÏÄÙÎÁÍÉÃὡÆÌÕÉÄ e.g., clearance, windage
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Å Function of design
Å Function of operating 

conditions
Å Determine numerical 

values using
ï Experiments
ï CFD

Å Universal correlations?



12concentrating.sun.ac.za
sterg@sun.ac.za

visit
contact



13concentrating.sun.ac.za
sterg@sun.ac.za

visit
contact



14concentrating.sun.ac.za
sterg@sun.ac.za

visit
contact



15concentrating.sun.ac.za
sterg@sun.ac.za

visit
contact

data for 9 different 
compressor designs,
each simulated at various 
off - design conditions
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