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Gaseous Emission Characterization of Civil Aviation Aircraft During Takeoff
HAN Bo'*, HUANG Jia-min', WEI Zhi-giang' "

(1. Tianjin Key Laboratory for Air Traffic Operation Planning and Safety Technology, College of Air Traffic Management, Civil
Aviation University of China, Tianjin 300300, China; 2. State Environmental Protection Key Laboratory of Urban Ambient Air
Particulate Matter Pollution Prevention and Control, College of Environmental Science and Engineering, Nankai University, Tianjin
300071, China)

Abstract; During takeoff, high engine thrust and large fuel consumption are required to produce enough power for aircraft lift-off which
has more impacts on human health and environment than the other activities. Boeing 737-800 was selected as a typical type in the
study. Based on simulation of aircraft performance, air pollution emissions were accurately calculated for different takeoff processes.
According to the results, NO_ was the most abundant emission during takeoff. Emissions of NO_, CO, HC, and SO, during takeoff with
normal method were 4. 849, 0. 062, 0. 031, 0. 229 kg respectively. The assumed temperature method could be used to reduce thrust by
setting an assumed temperature which was greater than actual temperature. This method resulted in decreased NO, emission and
increased CO emission. And emissions of HC and SO, had no significant changes. Compared with these results, the emissions
calculated by ICAO emission model led to relatively large errors. And the emission level of normal takeoff method was approximately
equal to the emission level of small cars traveling 9 508 km. The modified model provides the basis for the accurate estimation of the air
pollution emission inventory of airport.
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Fig. 6 Air pollutant emissions of different takeoff processes

CO 7E 4 7 ke R S ry HE i & Ak, 29k
0.062 kg. WIS A ZHALAL T3 G mr RS BRI be 72
G, TEMEELT T R 0 2 3 R DR R KA, CO HE
TR TR, 40, 50, 60°C B AR 2 ) e
T 1.20, 1.76 F12. 34 1.

SO, I FHEAFE £ E1 AN S &A= A8 4k, R it
Helc i A8 Ak EZAZ BRI R A . 2SR K
THEMmE A D, SO, MY HEE R &AL, 29°8 0. 229 kg.
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TR B HE O 1103 245 SR A A X s 22 0L 3% 3. X b
Al B, Wl 1ICAO JEvERE AL AT Ak ., ¥ Ye i HE
TR AFAE R s 22

R3 ICAO BAEHKABELERSBEEHEAGSE
B ROEIHEE %

Table 3  Relative deviation of results calculated by ICAO
standard model and modified model/ %

. AEXT 2
LR NO, co HC S0,
Exiiv] 31.5 15.7 -28.6 -60.0
30C 30.9 14.3 -28.6 -59.3
40°C 28.7 30.3 -28.6 -57.9
50°C 24.9 52.0 -28.6 -55.9
60C 22.9 63.9 -24.6 -52.0

Hrp ICAO f5% NO, HFilca o 3. 322 kg, Ib4h
b £ 7 AR R KGR No, HE i & KA 2
31.5% ~22.9%. 1CAO BRI CO MMl 525 5% h
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B4 T S0, HEi R AL 60.0% ~
52.0%. % € F HC B &4 2 28.6% ~
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