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Theoretical Calculation and Experimental Study on Influencing Factors of
Temperature at Tail Pipe of Exhaust System of Diesel Vehicle
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(Northeast Forestry University, Harbin Heilongjiang 150040, China)

Abstract: In order to study the effect of exhaust pipe and muffler structure size of diesel vehicle on the
temperature at tail pipe of exhaust system, each section of the exhaust system is discussed separately. First,
according to the exhaust temperature calculation model ( heat balance model ), the numerical calculation
model of the exhaust temperature at engine exhaust manifold is obtained. Then the exhaust flow in the exhaust
pipe is regarded as 1D steady-state flow, and according to energy conservation and the 1D steady-state pipe
convective heat transfer model, the numerical model of exhaust temperature in front of muffler is derived.
Finally, some relevant thermodynamic formulas are used to study the temperature drops of the exhaust gas
flowing through the muffler, and the numerical calculation model is derived. Taking JX493ZLQ3 diesel
engine as the research object, the influence of parameters such as load, engine rotational speed, ambient
temperature and exhaust pipe length on the temperature of exhaust gas is simulated, and the engine bench test
is used to verify the correctness of theoretical analysis. The result shows that the effect of load and speed on
the temperature of exhaust gas occupies first place, the effect of exhaust pipe length comes second and the
effect of environmental temperature is the last.
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Fig. 1 Simple structure diagram of engine exhaust system
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pipe section
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Fig.3 Schematic diagram of heat balance of pipe wall
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Fig.4 Abrupt change of cross-section of pipe
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Fig. 5 Opverall structure of bench test apparatus
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