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Test on influence of aromatic hydrocarbons on smoke emission
characteristics in turboshaft engine

WU Shizhi, HUANG Kaiming, LIU Wei, YANG Fang, WANG Li

(Hunan Aviation Powerplant Research Institute,

Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: In order to obtain the test data and influence of aromatic volume fraction on
smoke emission, the smoke number test scheme of a turboshaft engine was designed. Aro-
matic hydrocarbons volume fraction of kerosene from different production regions was com-
pared and analyzed. By adding toluene (C;H;CH,) to RP-3 kerosene, different volume frac-
tions of aromatic hydrocarbons could be gained. The influence of aromatic hydrocarbon vol-
ume fraction on smoke emission was studied in domestic aeroengine field. The correlation of
smoke number (SN) with concentration index (CI) was fitted according to the measured
smoke number. Test results showed that the smoke emission index increased with the power
state of turboshaft engine, and the smoke number was less than 40, which was superior to
design requirements when turboshaft engine adopted baseline fuel. The increase of 3 percent
in aromatic hydrocarbon volume fraction can lead to increase of 6 percent in smoke num-
ber. The test has provided an effective method for measurement and prediction of exhaust
smoke and also beneficial experience and alternative fuels for suppressing smoke of tur-

boshaft engines.

Key words: turboshaft engine; RP-3 aviation kerosene; aromatic hydrocarbons;

smoking emission index; measurement scheme design
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Fig. 1 Aromatics volume fraction of aviation kerosenes used at home and abroad commonly
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Table 3 Measurement data of baseline aviation

kerosene sample
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