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Gas Turbine Engine Emissions Measurement
LIU Gao-en, WANG Hua-fang, LU Pin, WANG Zhi-ping
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Abstract: With reference to ” Aircraft Engine Emissions” promulgated by the convention on
International Civil Aviation,we designed-an emission measuring system. Emissions of two JT3D-
7 gas turbine engines were measured \by means of the system on the test rig of AMECO compa-
ny. The measured Emissions Index ElcosEInc,EIno. and SN of these two engines were compared
with the JT3D-7 typical EI data. The accuracy of this system is about 3% ,which was much bet-
ter than the ICA’s requirement (10% ~15%). In the analytical formulations for the EI and AFR
parameters of the convention,assumptions were made that all concentration measurements were
of the " wet sample”. In our practice,the CO,,CO and NOx concentration measurements were
made on a "dry” basis. So we derived the corrected formulations for EI and AFR calculations of
these engines. The data of experiments were varied in a quite wide range to prove that the sam-

pling and measurement system is acceptable in engineering.
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Fig.1 Scheme of measurement system
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Table 1 Measured data of JT3D-7 Engine at different operation condition
o REHE BEDE RuE/ cO NOx NO HC CO,
HwH/% Ly (kg/h) 10"*m 107°m 10™°m 10™°m /%
B 7 1070 498 645 5 1 1200 1.4
30 5700 1376 165 0 0 .
670785 #5 2 1 385 1.95
JeFH 85 16472 3970 36 76 72 210 2.9
7% 100 19258 4786 27 103 100 120 3.1
8% 7 1030 551 641 6 3 1450 1.4
#1530 5600 1470 163 24 12. 8 210 .
670-786 % 1.95
e 85 16264 4001 30 75 70 150 2.8
K100 19238 4902 19 107 103 100 3.1
F2 BMEROSRAENMHITRER
Table 2 Computation result based on the measured emission data
®RO& Eluc/(g/keg> Elo/(g/kg) Elvo/(g/kg) Elvox/(g/kg) S AFR
BEwI/% 785 786 785 786 785 786 785 786 785 786
7 89.97 106.96-] 82.85 81.03 | 0-138 0. 41 1. 06 1.25 | 133.40 131.29
30 22.87 ~12.59\| 16:69 16.15 108 1143 3.33 4.03 |105.56 106.57
85 6. 37 8.59 2. 15 2.49 539 5. 34 8. 84 8.63 75.13  72.38
100 3.85 4. 62 1.23 1.75 7.17 6. 95 11.42 10.98 | 68.07 68.00
F3 HEBMEIESRVEMLER
Table 3 Comparison of measured and typical issued data
RE/ % e HC Co NOx
670-785 12. 45 11. 46 0. 147
7 670-786 16. 37 12. 40 0.19
JT3D-7 s & 15. 70 17. 74 0. 28
670-785 8.74 6. 38 1. 27
30 670-786 5.14 6. 80 1. 65
JT3D-7 38 0. 81 7. 85 2. 06
670-785 7.02 2. 37 9.75
85 670-786 9.55 2.77 9.59
JT3D-7 L&l 0. 41 1. 96 9. 90
670-785 5.12 1. 64 15.19
100 670-786 6. 29 2.38 14.95
JT3D-7 B 0.63 1.13 15.93
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Table 4 AFR Comparision of based on emission data and engine air flow rate and fuel flow rate data

REWEES/ MR/ (kg/sd)  BRE/(kg/sd |k ESHE R®’E/MX%
7 0.153 20. 424 133.49 131. 29 1. 65
85 1.1114 84. 777 76. 28 75.13 1.51

100 1. 3617 90. 55 66. 50 68. 07 —2.36
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