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ÅThermofluid systems provide the backbone of all industrial 
processes:
ÅPower generation systems.

ÅHeating and cooling systems.

ÅWater and gas reticulation systems.

Å Thermofluid systems include:
ÅBiomass, coal, and gas-turbine power plants.

ÅConcentrated solar, nuclear, and pumped storage power plants.

ÅHeat pumps and refrigeration cycles.

ÅLarge water distribution networks.

ÅComponents include:
ÅPipes, ducts, valves, nozzles, orifices.

ÅPumps, blowers, compressors, turbines.

ÅHeat exchangers, evaporators/condensers, cooling towers.

ÅSolar receivers, boilers, furnaces, reactors.

What are thermofluid systems?
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ÅModelling is applied to:

ÅEvaluate novel technologies.

ÅPerform parametric and what -if analysis.

ÅOptimize system designs.

ÅImprove efficiency and control of processes.

ÅDetect anomalies for condition monitoring.

ÅProcesses are governed by the principles of:

ÅThermodynamics.

ÅFluid mechanics.

ÅCombustion, heat transfer, work/power.

Modelling ð why and how?
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ÅFundamental physics-based models:

ÅComputational Fluid Dynamics (CFD).

ÅIntegrated Process Modelling (Thermofluid networks).

ÅCustom-developed code.

ÅMachine Learning methods:

ÅSurrogate models.

ÅDeep Neural Networks (DNN).

ÅScientific machine learning.

ÅOptimization techniques.

ÅGradient-based algorithms.

ÅEvolutionary algorithms. 

Modelling ð why and how?
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ÅDetail 3D CFD models:

ÅUtility -scale coal-fired boilers.

ÅIndustrial -scale and compact biomass-fired boilers.

ÅIntegrated process models:

ÅComplete biomass and coal-fired boilers.

ÅCoal- and biomass co-firing boilers.

ÅValue-addition:

ÅCompare burner swirl configurations.

ÅOptimize under grate air flow distribution.

ÅOptimize overfire air nozzle layout.

ÅAnalyse part-load performance.

Application:
Biomass and coal-fired boilers


