HOKKAIDO UNIVERSITY

Title BHEMRIEKER - BERFREARICE T D2 — MR T OERFHE
Author (s) =&, &; NI, ®Z; #HK, MR
Citation BB RBTERMERRS, 152, 47-56
Issue Date 1990-09-26
Doc URL https://hdl. handle.net/2115/42251
Type departmental bulletin paper
File Information 152 _47-56. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL HEE A T AR TR Bulletin of the Faculty of Engineering
#1528 (R 2%F) Hokkaido University. No. 152 (1990)

BB HAKR - ZRTRAKRICBIT 5 2— IR T 0 Bt

HA OB P EZ sk g
(PR 2 4 6 A 30 HEH)

Soot Formation Characteristics in
Hydrocarbon-Air Premixed Combustion

Noboru Mrvamoro, Hideyuki Ocawa and Kazuharu Suzuki
(Received June 30, 1990)

Abstract

The soot formation processes for 12 kinds of hydrocarbons were measured optically to
determine the effect of fuel properties on soot formation. In the experiment, a disc-shaped
constant-volume chamber with 8 spark plugs for ingition around the side casing was filled
with a rich hydrocarbon-air mixture. The soot concentration at the center of the chamber
was measured with laser light extinction.

The results showed that differences in the critical equivalence ratios for the onset of
soot formation ¢. in different kinds of fuels were relatively small.

However, with higher equivalence ratios than the critical value ¢, the soot-
conversion ratios of the fuels with lower critical equivalence ratio tended to increase more.

The effects of C/O and C/O# ratios in the overall mixture on the soot-conversion
ratios were also investigated for different mixture strength. Here, O* is the number of
oxgen atoms in the mixture extracting half the hydrogen atoms in the fuels. The critical C/
O ratios for the onset of soot formation were almost the same for different fuel properties,
and the soot-conversion ratio increased similarly with increased C/O ratio in different fuels.
The critical C/O* ratio was about 1.0 for aromatic fuels and about 2.0 for other fuels.
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Fuel name CoHn (C) (g/ml) | (keal/mol) | (kcal/g-mol) | (wt%)
Benzene CeHs 80 0.88 757.52 30.98 92.3
Toluene C,H; 111 0.87 894.30 29.22 91.3
o-Xylene CsH,o 144 0.88 1034.16 29.17 90.6
m-Xylene CsHyp 139 0.87 103.90 28.40 90.6
p-Xylene CsHio 139 0.86 1034.20 28.90 90.6
n-Pentane C:H,, 36 0.63 775.68 -2.00 83.3
n-Hexane CsHy, 69 0.66 921.37 -0.07 83.7
n-Heptane - C;Hy 98 0.68 1067.11 1.94 84.0
n-Octane CsHys 126 0.70 1212.85 3.95 84.2
Isoctane CsHis 99 0.69 1208.30 3.06 84.2
Cyclohexane CeH,, 30 0.78 873.76 7.59 85.7
1-Hexene CsHi2 59 0.67 891.46 20.94 85.7
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