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Study on measurement method of aero-engine life

cycle carbon emission
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Abstract: Aviation industry is one of the eight key industries of carbon emission. The carbon emission of aviation in-
dustry is mainly affected by the carbon emission of aero—engine. Therefore, it is urgent to carry out the research on
the measurement method of aero—engine carbon emission. The life cycle assessment is used as a quantitative meth-
od for the carbon footprint of aero—engines. The life cycle carbon emissions of aero—engines are divided into fuel cy-
cle carbon emissions and material cycle carbon emissions, and statistics are carried out separately. The aero—engine
system boundary is divided, the data collection that should be carried out in each stage is proposed, and the data is
required. A relatively complete set of aero—engine carbon emission measurement method is obtained. The method
obtained in this paper can comprehensively evaluate the carbon emissions of aeroengines from the perspective of life
cycle, which can provide guidance for the measurement of carbon emissions of aeroengines throughout the life cy-
cle, and provide a theoretical basis for emission reduction from the perspective of fuel and material.
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Fig.1 Typical aero-engine
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Fig. 2 Material life cycle carbon emission flow chart
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Table 1 Fuel consumption rate of different types of engines during take—off, climbing, near-ground landing and sliding""*’

Kl R B/ (kges™ 1)
S LS
il L FERN et T H 2 Bfi RS
D0328 PW119B 2 1.5380 1.266 0 0.399 0 0.1410
B CRJ-700 CF34-8C1 2 0.604 2 0.494 1 0.168 1 0.0690
EMB145 AE3007A 2 0.3770 0.3150 0.1170 0.0490
B733 CFM56-3C-1 2 1.154 0 0.954 0 0.336 0 0.1240
B734 CFM56-3B2 2 1.056 0 0.878 0 0.314 0 0.1190
B735 CFM56-3B-1 2 0.946 0 0.7920 0.2900 0.114 0
B737 CFM56-7B 2 0.9130 0.7610 0.2740 0.1000
B738 CFM56-7B 2 0.0210 0.844 0 0.2980 0.1050
C A320 CFM56-5A3 2 1.1310 0.9250 0.307 0 0.104 4
A319 CFM56-5B6/P 2 0.9610 0.799 0 0.2750 0.0970
A321 CFM56-5B3 2 1.4300 1.1410 0.366 0 0.1150
MD82 JT8D-217A 2 1.3200 1.078 0 0.3833 0.137 2
MD90 V2525-D5 2 1.0530 0.880 0 0.3190 0.1280
TU145 NK-8-2 3 1.750 0 1.1700 0.580 0 0.2400
B757-200 RB211-535E4-B 2 2.0800 1.6400 0.550 0 0.1900
B767-200 CF6-80 2 2.1450 1.7950 0.6150 0.1500
D B767-300 CF6-80C2 2 2.4000 1.9530 0.636 0 0.1990
A300 CF6-80C2A2 2 2.1170 1.7450 0.580 0 0.1890
A330 CF6-80E1 2 2.7020 2.1990 0.7140 0.226 0
B772 GE90-75B 2 2.8300 2.3300 0.780 0 0.3000
B742 JTI9D-7R4G2 4 2.4290 1.8800 0.659 0 0.2239
E B744 RB211-524G 4 2.6200 2.0800 0.700 0 0.260 0
A300-600 PW4156/PW4158 2 2.4490 1.9810 0.647 0 0.1880
A343 CFM56-5C2 4 1.308 0 1.076 0 0.3558 0.1175
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Table 2 Working state of engine in take—off and
landing stage
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