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Influence of fuel composition difference on lean blow out

ZHANG Jie, ZHOU Wenjie, YANG Xiaoyi

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; In order to promote the diversification of alternative fuels and expand the
compositional distribution of aviation fuels, the single-head combustor was adopted to inves-
tigate the effects of diesel oil and high-boiling-point Fischer-Tropsch fuel (FT) on the lean
blowout of combustor compared with standard jet fuel. The boundaries of lean blowout
(LBO) were researched by changing the pressure at the inlet and outlet of the combustor,
and the correlation of LBO with physical and chemical properties as well as compositions was
discussed. The results showed thatthe LBO of jet fuel was slightly better than that of the al-
ternative fuelsunder the outlet pressure of 220 kPa, whilehigh boiling point Fischer-Tropsch
fuel’s LBO was 5% narrower than that of jet fuel’s. At the pressure of 140kPa, the LBO of
high boiling point Fischer-Tropsch fuel broadened by 8% than that of jet fuel. The analysis

shows that low-boiling alkanes and straight-chain alkanes have a better performance in LBO.

Key words: combustor; fuel composition; physical and chemical properties;

carbo nnumber; lean blow out
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Table 3 Temperature of combustor inlet

Sy / E IR /K
kPa it 2 M4 i 83 BT % &k
220 302. 3 302.3 302.5
190 298. 8 305.1 303. 8
140 298.5 305. 4 304. 4
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Table 4 Pressure of combustor inlet

Sy HEH 77/ kPa
kPa it 25 44t i =% B & ek |
220 223. 4 224. 2 224.1
190 200. 9 200. 6 200. 3
140 155.8 156.9 157.5
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Table 5 Temperature of combustor outlet

B OE S/ R EE /K
kPa it 2 83 5 A G
220 459.5 464. 2 434. 8
190 466. 1 464. 1 468. 9
140 497.1 492.7 474. 1
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Table 6 LBO fuel/air ratio of fuels in different
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Fig. 4 LBO fuel/air ratio of fuels in different pressures
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Table 7 Relative combustion efficiency
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Fig. 5 Relative combustion efficiency of different fuels
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