g5 FEY EFRAE
ool A B A 8

KSME 015686

g B2EF Ane AAEA

AF . d
=

i

3"**

Combustion Characteristics of Water Emulsified Fuel by Using
Swirl Impinging Mixer

I. S. Kwak, J. H. Han, H. S. Lee, K. Park

Key Words : Water Emulsified Fuel(E&g <

"
_O

), Combustion Characteristics(3 & 54),

Swirl Impinging Mixer(}FZEd EFA])

Abstract

This paper discusses the combustion characteristics of water emulsified fuel produced by swirl
impinging mixer. The experiments are given in a test boiler and a commercial boiler. Flame
temperatures, flame shapes and exhaust emissions are measured in the test boiler, and thermal

_efficiency is tested in the commercial boiler.

The test data show the water in oil makes the flame wider and shorter, the flame temperature lower
and the NOx and smoke lower. Also, the commercial boiler test shows the thermal efficiency increases

as well as the emissions decrease.
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Fig. 1 Experimental burner system
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Table. 1 Specifications of Buner and Mixer

AgHyrdn Gun type OM-2
A5@ S 3.5gal/hour
ERAteE 0.75gal/hour
dEFEety 10bar
ERagty 10bar
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Fig. 2 Experimental apparatus
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Table. 2 Conditions of Experimental burner

2w " Diesel Kerosene
N Casel | Case2 | Case3 | Cased | Caseb | Caseb

V1E&(my/s) || 2892 2415] 2.87| 285 208 285

2%(m/s) 0] 0526 0.468 0| 0571] 0476
E&v(%) 0 179 14 ol 215 143
E71&5(C) 21 21 21 7 6 5
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Table. 3 Conditions of Commercial burner

Fuel Diesel . Kerosene _

Diesel 23&% | Kerosene; EEF
Damper 5 3 4 3
 %kg/h) 11.02 9.806 10.299 9.352
EEYH%) 12.16 12.8]
¥ 7H 42 kg/h) 1403.22 1409.2| 1341.255| 1341.55
FFEE(T) 17 17 12 12
F71&5C) 15 15 16 15
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Fig. 6 Flames of Kerosene
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Fig. 7 Flames of 14% water mixing Kerosene
fuel
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Fig. 8 Temperature variation at the center line
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Fig. 9 Temperature variation at 30mm, 50mm
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Fig. 10 Temperature variation at 100mm from

center
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Fig. 11 NOx emissions in Casel ~3
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Fig. 12 NOx emissions in Case4~6
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Fig. 13 Smokes in Casel ~3
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4. 8 dALEY

41 458

A dariy] AEeg F2(KS B021-1991)

o] Aol o3 1&g Al

d @ H=9<¥ (k/kg T)* ¥ 2 F(kg/h)* AT(C)

Eg g - d%H
A9k 2 (ke /kg) * A 8 F(ke/h)

"7 LHV = 10300kcal/kg

‘2.8 LHV = 10000kcal/kg
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Table. 4 Conditions of Fuel

Diesel
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Table. 5 Results of Exhaust Gas

Fuel Diesel _ Kerosene _
Diesel E&F |Kerosene | BEH

Damper 5 3| 4 3
NOx 78 55 78 51
Smoke 0 1 0 0
HC 2 1 0 2
CO 0 0 0.01 0
(67 11.2 124 13 17
02 3.78| 2.83 1.98 395
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