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Abstract: Boeing 737~800 was selected as a typical model in this thesis. Based on BM2-FOA coupling model, PM, 5
emission indices in full thrust and reduced thrust takeoff from the takeoff time to the height of 1000m were obtained
through aircraft performance parameters simulation, and emission loads were worked out then. At the same time, the
influences of sulfur content on emission levels were presented, and then the contributions to PM,s emissions from
different components were calculated. A comparison was made between the results using coupling model and ICAO
standard parameters. The result showed that the differences of PM, 5 emission indices were mainly during the period of
takeoff on the ground before climbout. The PM, 5 emission of a full thrust takeoff is the largest which the amount is 37.6g
(low-sulfur fuel), because of the highest emission indices of non-volatile and volatile organic PM, 5 components. In terms
of reduced thrust processes, PM,s emissions decreased to 36.7~35.5g. PM,s emissions increased by 150% when
high-sulfur fuel is used. It has been found from the comparison that the emissions calculated by ICAO standard
parameters lead to relatively large errors. Compared with the light-duty gasoline vehicle (national 1V standard), the PM, 5
emissions of one full thrust takeoff with low-sulfur fuel and high-sulfur fuel equal the emissions of running 2984km and
7294km respectively. Accurate calculation method is supposed be the basis for the preparation of aircraft emission
inventory in the airport area.
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Table 1 Standard emission parameters of CFM56-7B26

o REHL B IEATIN T HC HERGR
AT B

HEJ1(%)  (kgls) (min)  H(g/ke)
[N 100 1.221 0.7 0.10 14.7
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Table 2  Flight time and fuel consumption analysis

(SR “KAT IS [A] (min) KR (kg)
A 1.980 229
30°C 2.036 230
40°C 2.162 232
50°C 2318 235
60°C 2526 241
ICAO FEAERI 2.900 366
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Fig.1 Nonvolatile PM, s emission indices and engine
thrust of takeoff

800 1000

AL RS K R 350m S A
0 HE A R IR R SO A 2 4 v R R AT I
Shy b T VBB A5 FH AR A R b R A T 1 R
TP HE ) BRAE ) AN TR KT SR R B
7 22 53, DA BORHE IR B0 5 ) AT AT T
[ CBL.FOA3.0 72T SN HE AR R A
S HEBREL T SN A5 4E ) 5 AR DG Rt A1
TS & B, A ) 1E R €T 3N Elpwmnve (A 35
L2000 62.2~60.Tmg/kg. A5 T RAE 1) 07 Ak K,
P B R P R VI B T, R B ALAE ) . SN H
BEAR, IR Elpynvo (B AE T 3 HE 30, 40, 50
1 60°C RGBT KIS AR R AL HE R 2L
2 59.1~57.5 . 54.5~52.9. 50.1~48.5 i
45.6~44. 1mg/kg. 7 Hi [ 2 & B, #7265 X0
Elpmnyor TR 1 ETH T FEZ) 1.6mg/kg.

7E 350m 4 B G, MU NS e Tt B,
I B A R Y S b AR A ) B K
HEAAE)) MCL 4K KAT A 1000m 5 5 58 B4
TS R R 7 A T T B Ak KO U
(AR5 R P 2 2 HETCHR 2 Blpgnol TE 5 23T I,
A K AR S S Elpwmnvr 1H F 5
ML T 40, 50 F 60°C 7% FE R K7
3 EIpvnvor TELVU HE BT 555 7E 350m JIE AL 46 5
Elpmnvol M 56.7~56.9mg/kg, £F 1000m JET| 45 o ki
M 53.7~53.9mg/kg. tH T4 ) Rk ik k7
S7E M T KB ) L R AT IR A B RE v AT,
1675 T CT B R 4 s I 46 ¥ AT SRt A 58
A [R], PR A 2 rh e T B AR A8 A IR MCL
HE D) SR HEBAR B S ATAE N 22 5
2.2 RN HIBFEE Elppvor

PR RN, 45 H5 R i 4 o R
PEA ML 53 b, T4 R 1 B B 2 40 40 R
T LR R TR S R A i, S HE S R B
07 0 G R Mk B i — B HE R R
BB T R R T R ST Rk v 1 B R 2 3
TG Elpmvors 2334 216.0 F1 49.0mg/kg.
NG S 2 W N 1 A E I 7 &
Elpmyol_o,Fifl i £ 254K L 2.

FR A T 5 &8 L 3 e 1 A WLAL 23 HE ik Fie 4k
Elpmvoro, B 51 £ 52 R FF & % FOA3.0 i &



1624 BOE R

OB 37 %

Elpnvor-s I FREL 8,2k H 2 MR A ZIHL Elpayor-o

Y5 Elpc HEBHRE LUAE, 2 R i HE D) SR AR,

DRI, VS A R AR ka3 5 T 1 HE T — v BE AR A
2.

12
(O
E3 1 )
2 T A - - 30C
N —] tee40C = 50T
= H o
E 4 ........ 60c
2 -
0 1 1 1 L 1 1
0 200 400 600 800 1000
AT (m)
B2 RO R R A HLA R HESC R £

Fig.2 Volatile organic PM; 5 emission indices of takeoff
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Fig.3 PM,; emissions of different takeoff processes
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Fig.4 Components contributions to PM, 5 emissions of different takeoff processes (low—sulfur fuel)
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Fig.5 Components contributions to PM, 5 emissions of different takeoff processes (high—sulfur fuel)
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T ICAO HEUESHUF KR G
e N ) 325 RS AR Yl o ] B £ P [ 7 1) SN
J HC HERER B AT o 8 %A % 18— %)
PRI 2 1 A8 A, R I S 3t TR A 22 30K
2.6 HHLENGHERCE B E
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