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< This project is intended to develop underpinning academic research
capability for oxyfuel combustion in five key, interlinked areas:
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* KEY OBJECTIVES

(i) Develop a new generation of large-eddy simulation
(LES) based, CFD models for coal combustion

« (ii) Develop a validation and verification environment
that integrates experimental results

« (iii) Develop computational submodels for key areas
e.g. radiation, particle ignition, combustion and
emission
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« Images for different simulated recycle rates under low O, settings

6206, Total flow 477.6kg/h  65%r, Total flow 523.0kgih  68%r, Total flow 577.7kg/ 729, Total flow 669.6kg/n  75%rr, Total flow 757.1kg/h
Sec. flow 322kgih@39.4%0 , Sec. flow 368kg/h@34.8%0 , Sec. flow 422kg/@30.5%0 , Sec. flow 513kg@25.5%0 , Sec. flow 600kgh@22.1%0 ,
(time: 12:32, 30-10) (time: 15:18, 20-10) (time: 15:05, 29-10) (time: 14:18, 29-10) (time: 13:41, 29-10)

« Images for different simulated recycle rates under high O , settings
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« Temperature profiles for different simulated recycl e rates under
low O, settings

6296 rr, Total flow 477.9kgh 65% rr, Total flow 523.0kgh 68%r, Total flow 577.7kg/h
Sec. flow 322kg/@39.4%0 , Sec. flow 368kg/@34.8%0 , Sec flow 422kg/h@30.5%0 ,
time: 12:32, 30-10 time: 15:18, 29-10 time: 15:05, 29-10

729 rr, Total flow 669.6kgh
Sec. flow 513kghh@25.5%0 ,

75% rr, Total flow 757. 1kgh
Sec. flow 600kg/h@22.1%0 ,

time: 14:18, 20-10 time: 1341, 2010
e ”553‘2":"7;‘@';115% Stk o “cyh S32.9gh  G8%, Totalf. 590.Skgh - 72%m, Totalf, 68L.%kgh TS “’;‘ ;k;f@g;g’g%o Note: Images and temperature profiles shown here are averaged for 10
cc. flow Sec. low 379kgh@37.1%0 , Sec. fow :
(Tme: 12:54, 30-10) 7 (ime: 1201, 3“345 E(S“Er:e"?f:f Z“Sf?.f'f“ P02 if,:;'ﬁfiéf;gﬂ&? 28.0%0 2 ime: 1356, 26-10) : instantaneous results over about 2 minutes.
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«images of the soot-cloud surrounding coal
particles in CO, for various oxygen
concentrations: (a) 12% O,,(b) 24% O,,
and (c) 36% O,
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Challenges

Computational Resources
Computational Time & Cost
Compatibility Issues

DPMin LES ?

Existing coal combustion

& devolatilisation models ?
Availability of experimental
measurements

Case
Gascoigne wood coal
Quarter chamber of CTF
400,000 grid points
Standard Smagorinsky model
Intrinsic combustion model
Single rate devolatilisation
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Centre for Computational Fluid

Dynamics

Didcot A geometry

Mesh covers boiler, primary and secondary
superheaters and reheater. Made up of 3.2million
primarily structured hexahedral cells (>99%) taking
advantage of symmetry in x-direction.
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« Predicted velocity magnitude

Centre for Computational Fluid
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Advanced Energy System Simulation

« AESS to address challenges of designing next-generation plants to
operate with maximum efficiency and near-zero emissions.

« Generate information beyond the reach of experiments alone by
integrating experimental and computational sciences across different
length and time scales

« Phase 1: systematic integration of process simulation with CFD models
of key plant equipment, such as combustors,

« Phase 2:by coupling process-CFD co-simulations with advanced
visualization and high-performance computing, AESS could provide
opportunities for using virtual plant simulation to reduce the time, cost,
and technical risk of developing high-efficiency, zero-emissions power
plants.
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« Innovation Process Synthesis
« Heat Exchanger/Water Networks
« Design Process/Equipment Co-Simulation
« Virtual Plant Simulation
« Plant-wide Optimization
« Risk and Uncertainty Analysis
« Cost Estimation
« Operations Dynamic Simulation and Control
« Real-time Applications
« Management Planning and Scheduling
« Supply Chain Management
« Enterprise-Wide Optimization
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