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Abstract

The study of the temperature field of the automobile engine compartment plays an important role
in the analysis of cabin thermal management. Simplify the structure of the automobile engine
compartment appropriately, design a simulation test bench for the temperature field test of the
engine compartment, and perform an experimental test under forced convection conditions for
the distribution characteristics of the engine exhaust manifold heat shield and the heat flow field
in the engine compartment to establish 3D-3D coupled numerical simulation model, using expe-
rimental data correction method to modify the convective heat transfer coefficient in the cabin. By
comparing the simulation bench experiments with the simulation results, the feasibility of using
the coupled simulation calculation model and the experimental data correction method to modify
the convective heat transfer coefficient is verified, which improves the efficiency and accuracy of
the simulation calculation.
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Figure 1. Coupling simulation calculation process
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Figure 2. Convection heat transfer coefficient correction process

& 2. SmBmARKIEIEDIE

DOI: 10.12677/met.2020.92014 135 Bl TR S A


https://doi.org/10.12677/met.2020.92014

TR %

43 hEHE

REHUAE A BRI B =4 TEH . AT RG0S A B, AL LT A TSR an 4] 3 f
s HUAEK/NY 0.8 m *0.96 m * 0.6 mo T+ 5 It ARSI (A3, AESRIBXSR A, A NE S
SRR R RS R 7 R 25 T AR RS SIS R Ry 500 277, [l A4S R M Ky 300 275 -
R MRF R, SR 0HRR AR HE k-e R84 . VRIS EE XU gl = A U, XUBE SR MIRF A5
B, WENDFA T, O I o FARE AR T8 9 BE T, FREEIRFE Sy 300 k. f@bt
AR AT S2S. AR fiy AR UL K A T B R Bk 2 o

Figure 3. Simulation calculation model
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Figure 4. Vector diagram of velocity field at 300°C under forced convection
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Figure 5. Temperature field cloud diagram of heat source at 300°C under forced convection
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Figure 6. Relative error between experimental test data and simulation result
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Figure 7. Relative error between experimental test data and simulation result
(condition 2)
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Figure 8. Convection heat transfer coefficient at the experimental measurement point of the heat source at 300°C (condition
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Figure 9. Convection heat transfer coefficient at the experimental measurement point of the heat source at 400°C (condition

1 left, condition 2 right)
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Figure 12. Operating condition 2 initial h° relative temperature error of measurement point (left) after correction h? rel-
ative temperature error of measurement point (right)
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