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Abstract

The important factor for the development of burner is the achievement of low emissions with maintaining
combustibility. In case of maintaining high temperature flame and excess air to increase the combustibility, it is
possible to achieve high combustion efficiency, due to the reduction of UHC (unburn hydrocarbon), carbon
monoxide and soot. However, it is difficult to reduce the thermal NOx produced in the high temperature flame.

To solve this problem, we developed externally oscillated oil burner which is possible for the high efficiency
combustion and low NOx emission, simultaneously. The experiment of flame characteristics and NOx reduction
were achieved according to the variation of frequency, amplitude and air velocity.

Frequency, amplitude and air velocity are the most important parameter. The optimum operating conditions are
frequency 1,900 Hz, amplitude 3 V.. and air velocity 6.8 m/s. Reduction of NOx and CO are 47% and 22%,

respectively.
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Fig. 1. Schematic diagram of test rig.
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Fig. 2. Intial operating characteristic of the externally
oscillated oil burner.

Table 1. Experimental conditions of reference flame and
parameter studies.

. Flame Frequency Voltage Air velocity
Conditions type (Hz) (Vgp)* (m/s)
Reference flame Case R 1,900 3 6.8
Variation of 01 100~3000 3 68
frequency
Variation of
Case 2 1,900 1~9 6.8
voltage
Varation of 031 900 3 51~92
air velocity

*,p | Peak to peak

FEeo W2 &35 FFIAH

ZA] g BAL ZA¥E (measuring port)ol| A A]
2 A3 7] F (sampling probe & line)E o|-&3led A8
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Astgom, 0, 7tAz=rlE 723 (Shimazu-14B)
£ o|&3le} EFAGrk 255 K-typed] 4AHE
A)zbele] &2A sl on) &4 A (Fluke data logger)
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Fig. 3. Comparison of oscillation and unoscillation case
for the temperature, NO and CO concentrations.
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