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Performance Estimation of Small Regenerative Radiant

Tube Burner System using High Velocity Discharge
Han Chang Cho™", Kil Won Cho’, Yong Kuk Lee"

ABSTRACT

An Experimental study was conducted on spray combustion using dual swirlers at
different outlet angle; co-swirl and counter-swirl. To understand the characteristics of
turbulent spray combustion of dual swirl flow (DSF), the axial helical annular vaned
swirlers with various swirl ratios and combination of angle and direction were designed.
and temperature measurements of a rapidly thermocouple insertion and measurements of
soot volume fraction and microrstructure using thermophoretic sampling particle
diagnostic (TSPD) as TEM were carried out. The NOx, CO, O etc. was analyzed
using emission gas analyzer. The results show that flame stability were maintained
under very lean condition. for both co-swirl and counter-swirl case. And though
Counter-swirl case kept the higher temperature region compared to co-swirl case,

Counter-swirl combustion represented less NOx emission and soot formation than
co-swirl case.

Key Words @ Dual swirl flow, Co-swirl, Counter-swirl, Thermophoresis, TEM,
NOx, Soot, Soot volume fraction, Aggregate
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