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Diagnosis of Exhaust Temperature Non-uniformity of Diesel Engine
Based on Infrared Temperature Measurement

YANG Kun, YANG Li, SU Gao, FAN Chun-li
(College of Naval Architecture and Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: This paper designs a test-bed which is applied to detect exhaust temperature of a diesel engine by
infrared measurement. The exhaust pipe surface temperature of 6135 diesel engine in different operating
conditions was measured by infrared thermal imager. The calculating method of the discharge temperature of
a diesel engine from the surface temperature of exhaust pipe was obtained. The relationship between
discharge temperature non-uniformity and the surface temperature non-uniformity of exhaust pipe was

analysed. In addition, the feasibility and effectiveness of infrared inspecting technology which is applied to

diagnosis and prediction of the diesel engine exhaust temperature non-uniformity was verified.
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Fig.1 6135G-1 diesel engine
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Table I The main parameters of 6135G-1 diesel engine
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Fig.2 FLUKE Ti30 infrared thermal imager
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Table 2 Radiation temperatures of exhaust manifolds under

different surface conditions

s/ C
U
Wi A T A Ty
1 51.4 49.4
2 54.7 51.8
3 58.6 54.2
4 61.9 55.7
5 65.2 573
6 735 64.0
7 81.1 70.3
8 89.2 76.6
9 96.8 80.6
10 102.0 84.9
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Table 3 Radiation temperature in the heating process of outer surface of exhaust manifolds on 6135G-1 diesel engine

WS FLHEEF AR I/ C (RBEE T,=27C)

/e
1 2 3 4 5 6 SVIME

1 109.5 83.7 65.7 60.0 71.9 100.8 81.9
2 148.8 131.9 119.6 108.0 105.8 129.6 124.0
3 164.0 151.5 140.0 128.0 124.5 146.2 142.4
4 186.0 162.4 159.4 150.2 147.9 161.1 161.2
5 201.2 204.0 205.5 180.7 167.1 175.5 189.0
6 228.4 207.2 229.7 202.1 195.6 187.1 208.4

i 22 9.6% —0.6% 10.2% —3.02% —6.14% —10.2%

# 4 6135G-1 BULEMPUAEFHR SRR P HE B AR I SL PR

Table 4 Actual temperature in the heating process of outer surface of exhaust manifolds on 6135G-1 diesel engine

FHHRE SM R PRRRE/C (ABHRAE Ty=27C)

1 2 3 4 5 6 FHE
1 139.4 104.0 80.2 72.8 88.3 127.2 102.0
2 197.3 171.7 153.7 137.3 134.2 168.3 160.4
3 2213 201.5 183.8 165.9 160.8 193.3 187.8
4 258.1 218.7 213.9 199.4 195.9 216.6 217.1
5 285.2 290.3 293.1 249.0 226.3 240.2 264.0
6 338.0 296.3 340.7 286.8 275.0 260.0 299.5

i 22 12.85% —1.07% 13.8% —4.24% —8.18% —13.2%

FK 5 6135G-1 B SEMHLAE FHE T FE i HE A PR AL

Table 5 Flue gas temperature in the heating process in exhaust manifolds on 6135G-1 diesel engine

BELHAE WA/ C CREIRE T,=27C)

1 2 3 4 5 6 P
1 147.4 109.8 84.6 76.8 93.2 134.5 107.7
2 209.1 181.8 162.7 145.1 141.9 178.2 169.8
3 234.8 213.6 194.7 175.7 170.2 204.8 199.0
4 274.1 232.0 226.9 211.4 207.6 229.8 2303
5 303.1 308.7 311.6 264.4 240.1 255.0 280.5
6 359.7 315.1 362.6 304.9 2923 276.2 3185

Wz 12.9% —1.07% 13.85% —4.27% —823%  —13.28%

247



$364 53 ahh R Vol.36 No.3
201443 A Infrared Technology Mar. 2014
R o SEMPLA SR RV RS A SR CROE )
Table 6 Unevenness of flue gas temperature allowed in exhaust manifolds on diesel engine(rated load)
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