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Local Concentration and Flame Temperature Characteristics
of Combustion Product in Premixed LPG/Air Flames

A2HA, FEI
Tae Kwon Kim, Jun Yuong Jang

ABSTRACT

Measurements of local CO, CO,, O, Ni, CsHs, NOx concentrations and flame temperature
are made for partially premixed flame with and without acoustic excitation. The CO, CO,, O,
N;, and C3;Hg concentrations are determined by thermal conductivity detection
(Gas-chromatograph) and NOx concentrations are determined by chemiluminescent detection
(NOx analyser). To measure local sample concentration, sampling probe was made by quartz
with inlet diameter of 0.25mm. In the case of excitation, the visual shape of the flame is
changed from laminar flame to turbulent-like flame. The flame length is also reduced, and the
flame width becomes broad. In the observation of emission concentration without acoustic
excitation, meanwhile, the CO, and NOx concentrations peak at flame front where the mixture
meets with surrounding air, and the CO concentration is increasing at maximum position of
CO; concentration and peaks at the centerline of the bumer. In the case of acoustic excitation,
the CO, concentration is widely occurred at nozzle of the burner and is higher relative to
unexcitation. The CO concentration is much reduced, but NOx concentration is more increasing.
And flame temperature is higher relative to unexcitation. These are caused by enhancing of
mixing with surrounding air due to excitation. However, in the case of acoustic excitation, the
total NOx concentration is reduced because of the shortened flame length which affects
residence time.

Fo7)lE 80l : Partially premixed flame(F-%#3 o) &33}4Y), Acoustic excitation(S3F7}3)),
Local NOx measurement(= & A 4 4F8HE 3 4), Flame temperature(3} g 2 %)
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Fig. 3 Local concentrations as a function of x/D ( ¢ c=1.1)
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Fig. 6 Flame temperature
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