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Gas turbine primary combustor error analysis of combustion
efficiency and exhaust emission using gas analysis method

LI Ya-juan, WANG Ming-rui, HAN Bing, MA Zheng, JIA Lin-yan

(Shenyang Engine Research Institute,
Aero Engine (Group) Corporation of China, Shengyang 110015, China)

Abstract; The gas analysis system for measurement of combustion efficiency and ex-
haust emissions for aero gas turbine main combustor was introduced. The measurement error
on combustion efficiency and exhaust emissions were analyzed in consideration of four as-
pects: sampling probe error, traversing mechanism movement, sampling probe temperature
control and instrument error. Results e showed that by using mixed sampling probe and
traversing mechanism, the measurement error for combustion efficiency was less than
0.21%, the error for air-fuel ratio and emissions was less than 1. 11% and 2. 24 %, respec-
tively. Combustion efficiency and emission volume fraction distribution under different com-
bustor operational conditions were statistically analyzed. It is clear that under high power
and high fuel air ratio conditions, these distributions are relatively uniform, thus it is appro-
priate to reduce a certain number of sampling points. Generally speaking, a large amount of

sampling points is necessary to ensure the measurement accuracy of gas analysis method.
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Fig. 1 Testing system diagram of combustion efficiency

and exhaust emission
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Fig.2 Structure of gas sampling probe

Fig.3 Installation diagram of shift mechanism

and sampling probe
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Table 1 Working condition of two kinds of sampling probe
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Table 2 Data of CO, volume fraction
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Fig. 4 Ratio between sampling tube flow and average

flow of two kinds of sampling probe
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Table 3 Sampling error of CO, volume fraction of two Kkinds of distribution ways
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Table 4 Combustion efficiency distribution of

combustor outlet surface
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Table 5 Exhaust emission data of NOx
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Table 6 Total error of combustion efficiency, excess

air coefficiency and exhaust emission
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CO HE ik <1 < 1.42 <1.42
NOx HEji% <1 < 1.42 <1.42
THC #EJik <1 < 2.24 <2.24
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Table 7 Comparison of excess air coefficiency

RIS

BE e manw | TIRE
1 2.432 2. 445 0.54
2 2.434 2.450 0.67
3 2.436 2.453 0.69
4 2.433 2. 455 0.92
5 2.543 2.571 1. 10
6 2.539 2.562 0.90
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