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Abstract — Emulsion fuel is a very attractive fuel because of its energy saving and pollution prevention
properties. We investigated and compared the combustion efficiency of B-C oil and emulsion fuel i.e. fuel
made from the mixture of B-C oil and waste water. By installing an R-type thermocouple and an optical
pyrometer on each side of the boiler, and by placing a combustion analyzer at the point of gas emissions,
We were able to measure and compare each flame temperature, combustion rate and the concentration of
emitted gas when B-C oil and emulsion fuel are burned. The following resuits were obtained: The flame
temperature of emulsion fuel at the front and rear of the boiler is about 50°C lower than the flame temper-
ature of B-C oil. The reason for this difference in temperature is that both latent and sensible heat is lost due
to the moisture in the waste water of emulsion fuel. An analysis of emitted gases shows that when emulsion
fuel is used polluting substances decrease also the concentration of CO becomes considerably lower. The
combustion efficiency for B-C oil and emulsion fuel is 85.5% and 84.8% respectively.
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Fig. 1. Schematic diagram of experimental boiler.
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Table 1. Specifications of various burner type.
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Burner type Fuel use extent Flux adjustment extent Atomizing angle Viscosity of fuel (50°C)
Oil pressure 30-3000 1:1.5 40-90 %gjg
Rotary 5-1000 1:5 40-80 25-50
. . . . 50-90
High tension air current way 2-2000 1:10 30 50-130
Low pressure air way 2-3000 1:5 30-60 25-90
Table 2. Mixing ratio of emulsion fuel.
Mixing ratio
B-Coil Addition 1 Addition 2
) 70% Catchment of Y Co. 28% Livestock waste water 2%
Pilot plant ® 70% Waste water of Y Co. 28% Livestock waste water 2%
P ® 70% Leachate of Y co. 28% Livestock waste water 2%
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Fig. 2. Front flame temperature of boiler.
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Fig. 3 Rear flame temperature of boiler.
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Fig. 4. Measurement of exhausted gas temperature.
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Fig. 5. Comparison of flow rate as a variation of time.
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Fig. 6. Comparison of loss flow rate of experimental conditions.
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Table 3. Characteristics of combustion.
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Fuel average

Combustion Total fulel consumption Max. temp. Min. temp. Mean temp. Range of temp.
time (min) consumption (/) (/min) C) °C) °C) variation
Y Co. 91 194 213 1108 537 1066.5 50~60
catchment
Y Co.
waste 93 191 2.05 1110 897 1049.3 50~60
water
Y Co. 80 193 241 1130 901 1067.9 50~60
leachate
B-C oil 90 200 222 1195 551 1154 50~70
Table 4. Concentration of exhausted gases
i Analysis result
Item Unit Effluent qgahty Yy :
standard (Incinerator) Mean value Maximum Minimum
Cco ppm 600(12) 1.39 10.0 0
NH;, ppm 100 18.4 94.2 0.08
HCl ppm 50(12) 9.9 18.3 0.99
SOx ppm 300(12) 249.7 274 191
NOx ppm 200 496.6 622 289
H,S ppm 15 N.D N.D N.D
C¢Hs compound ppm 50 N.D N.D N.D
Dust mg/m’ 100(12) 139.5 188 112
Smoke Degree 2 1.5 2 1

olUiXI=st M12H M4s 20034 118



Emulsion(B + CfH+3p)aae] d488

Bl E
1 gl

Table 30X 222 —'liﬂ E Z33l vlasl= ut
¢} 7ol Emulsion 989 $pAl2 Pilotg AL 5
3l YFo] FHuka Atasd

Table 4= EFE i A WiE7ks $ES el
EAHX= oy 9E 5 dF 6o 103 &
st A e Qo E3 wiES VRS &7
A A7 BRe] Z|EE Hesid

@ Emulsion 989 & 94428 Jehle]

4.8 B

E QFoME B-Cir, AT, ARIESE IAs

B]&-2 283l Emulsion 988 AlZsla, Emulsxon o

R29] dAEAS BBl dgat 22 AES A

1. 3949 25ZA (Front Temp., Rear Temp.)2 41
A1t A3}, AA7kAel &%= Emulsion 987} B-Ciii
2o} Eof kel Ash= 100°C Az} welA| Rt
Cos} CO, 5 W73l 7hasisie

2. AAEEL B-CH7} 85.5%, ¥+ Emulsion 98
E o 823%, FEFE ©-83 Emulsion 98 A5
£ oF 84.8%2) AARES Heolil Qo] d4aEEe] 2}
ol 3% °oJHE o7} A2 gigich == oA o
BE AMEled 2 77l ¢S AR ARET ds
v] Aoke] {3} 7=,

3. B3E 94 A dael] ZHEEE A NOx¥ e
AT NOx A& A7A717] 8 e-4d7]%e v W
RArldo| Faspy wat Al A= w3 Yok How
s

INERE

B Ao A3 7171 2 ZAE A3 AAEEA o
2| &) oA 7t A ¥l gzl dskdgel vz

L IREFER: dA
L AAE 9 39

LAY 9e)

.24,

. Sumiya, F.

. Li, H.-P:

10.

11.

12.

o) Az AHPH AT 273

oliE, &AZAANA AL =Rt

=28

M

38t S31714, pp. 21-72 (2000).
CWM <8¢ 44 8l 274 549
T, FRHEhE Akd7)ed T4, pp. 111-120 (1995).
Zbo| w|X= 4230 F=9] 93, 3
FR A m|Y 3t3], pp. 52 (1998).

O xJF&E. HOE
'{1’/‘4'1—-\_ =1

Ao AdA
A, %H*’—‘lﬂlﬂl"ﬂi}f‘z}ﬂ pp. 15 (1998)
BRdde] B AY R YA AT, P
ol st Agxy]g‘ﬁ%i, pp. 185-196 (1999).
“Experimental Study on the Channel
Effect in Emulsion Explosives”, Journal of Materials
Processing Technology, 85(1) (1999).

. Matsui, K., et al.: Combust. and Flame, 25-1, 57
(1975).
. Kobayashi, H., et al.: Sixteenth Symposium (Int.)

on Combustion, The Combustion Institute pp. 411
1977)

“Investigation of Combustion Profiles in
Self-propagating Combustion Synthesis”, Materials
Chemistry and Physics Elsevier Sequoia S.A, 49(2),
150 (1997).

Basu, P: Combustion of Coal in Circulating Flu-
idized-bed Boilers: A Review Chemical Engineering
Science Pergamon Press, 54(22), 5547 (1999).
Burdukov, A.P: An Investigation of the Rheology
and Dynamics of Combustion of Composite Coal-
Water Slurries Thermal Engineering British Library
Lending Division, etc, 44(6), 492 (1997).
Chambers, Ann: Coal-fired boiler optimizes com-
bustion to meet CAA, Power engineering PennWell
Pub. Co., etc, 101(4), 97 (1997).

Energy Engg. J (2003), Vol. 12(4)



