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Figure 2 Schematic of petrochemical refinery’s crude heater system
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Figure 3 Duct work and common burner plenum, including three burners, air ductwork
and dampers, as analysed in the CFD cold-flow simulation
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Figure 5 Velocity vectors on a horizontal plane passing through the centres of the
openings in the burner registers. Note the recirculation zone between the burner on the
right and the burner on the lower left, which produces the high-velocity region through
each air register
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Full-furnace geometry * Three-burner plenum * Ultra-low NOy burner

Figure 4 Three-burner furnace geometry considered in parametric CFD study (more
than 1.2 million node required, Alpha 21264 Unix workstation with 4 GB RAM)
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Figure 6 Surfaces of the stoichiometric mean mixture fraction for the original fucl- Figure 7 Surfaces of the stoichiometric mean mixture fraction for the modified fuel-
injection patterns. (a) Side view shows flame surfaces from two burners on the left and injection patterns. (a) Side view shows flame surfaces from two burners on the left and
one on the right. (b) Top view shows flame pattern from the original injection pattern and one on the right. (b) Top view shows flame pattern from modified injection pattern
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Figure 8 ilsormetric view of surfaces of the stoichiormetric
mean mixture fraction for the raised staged-fuel tip sim-
wlation frorm a six-burner furnace sectiorn. Note the process
tubes o the left side of the furnace are not visualised
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Figure 9 Surfaces of the stoichiometric mean mixture fraction
for the modified staged tips with rich conditions, 0% excess
oxygen. Note the results from the case with 3% excess oxyger
are shown in Figure 7
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