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Optimization on thermal insulating project of
the exhaust of pip of engine with STAR-CD
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Abstract: Commercial software STAR-CD is employed to simulate the thermal
conductivity of ZrO. hollow sphere by the analysis of the thermal insulating scheme
of exhaust pipe and much numerical simulation is proceeded to the coupling model
of exhaust pipe. The influence of the thickness of thermal insulating materials,
the emissivity and the fashion of thermal insulation on the insulating effect is
analyzed. A scheme is obtained by the cooperation of thermal insulating materials
and vacuum which can meet the compact command and insulate effectively.
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Fig.2 Geometrical model of exhaust pipe
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Fig.3 Computational mesh of exhaust pipe
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Fig.4 Variation of temperature of surface beside rotective layer
with the thickness of insulations
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Fig. 5 Variation of temperature of surface beside
protective layer with emissivity

244
245
8 10000Pa 0.001Pa
1Pa
1 10Pa
- —— PUERE —— VSR
u
200
[y 180 F
160
% gt
120 f
100
0.0 0.3 0.5 0.7 0,82
FR R R AT

7

Fig.7 Variation of temperature with the emissivity
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Fig. 6 Variation of temperature with the thickness

of vacuum and air
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Fig.8 Variation of temperature with the vacuum

10mm
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Fig.9 Temperature distribution of exhaust pipe

without insulations

Fig.10 Temperature distribution of exhaust pipe

with 10mm insulations and 1mm vacuum
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Tab.1 The efficiency of three thermal insulating methods
IW/m? 3689.03 2213.56 1126.53 316.216
/ 548.164 336.843 194 .902 90.4563
0 0.4 0.694 0.914
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