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Experimental Study on Combustion Characteristics of
Porous Ceramic Liquid Fuel Combustor

K. H. Chung , . G. Lim

T} F A28 (Porous ceramic), NAAE (Liquid fuel), A7)
(Combustor), &AAAFSIE (NOx) -
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Abstract

Experimental study on a porous ceramic liquid fuel combustor is performed.
Compact burner with low pollutant emission and high combustion efficiency is
realized through the use of porous ceramic materials of high porosities. The use of
porous ceramic materials in bumer material results in rapid vaporization of liquid
fuel and enhancement in mixing process, and thus nearly premixed combustion of
liquid fuel is achieved instead of diffusion and partially premixed combustion
method, which is often used and apt to produce high pollutant emissions such as
CO, NOx and soot. With this enhanced vaporization and premixing method of liquid
fuel vapor and air, it is found that enhanced combustion process with intense
radiation output and better emission characteristics in NOx, CO and soot emission,
compared to other conventional liquid fuel burning method, are possible.
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Table 1 Property of Kerosene

10400 kcal/kg
780 kg/m’

12.2 m’/kg

_ (F/A)real
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(1) Burner

(4) Preasure Gauge
(7) Pressure Regulator (8) Air Filter
{10} MFC Controller
(13) DVM

(2) Fuel Tank

(5) Air Chamber

{3) Gear Pump
(6) MFC
(9) Compressor

(11) Gas Analyser (12)Photometer

Fig. 1 Schematic diagram of experimental setup
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(a) Experimental setup of fuel calibration

Fig. 3 Photography of PSZ ceramics
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Fig, 5 Radiation flux measurement Fig. 6 Measurement of efficiency

Air = 112.55¢/min Air =157.35¢/min Air = 202.15¢/min
(¢=1.28) (4=0.92) (¢=0.71

Air = 112.55¢/min Air =157.35¢/min Air = 202.15¢/min
(4=1.28) (4=0.92) (¢=0.71)
Fig. 7 Flame shape at nozzle pressure of 3 kgy/cm® , fuel = 0.01315 2/min

Air = 112.55¢/min Air = 157.352/min Air = 202.15 £ /min
(p=1.76) (¢=1.26) (4=0.98)

Air = 157.354/min Air = 202.15¢/min Air = 223.85¢/min Air = 243.2¢/min
(¢=1.26) (¢=0.98) (¢=0.89) (¢=0.82)
Fig. 8 Flame shape at nozzle pressure of 7 kgi/cm® , fuel = 0.02087 ¢/min
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Fig. 12 Efficiency of heat exchanger



