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Abstract

In order to improve the phenomenon of high temperature of engine cooling water and poor ther-
mal environment of engine compartment of heavy duty commercial vehicle in the Middle East
market, the characteristics of flow field and temperature field in engine compartment were simu-
lated by gas-liquid combined (i.e., three-dimensional and one-dimensional coupling) heat balance
simulation method. The main reasons for the excessive water temperature of the engine and the
physical parameters required for one-dimensional simulation are obtained. The allowable am-
bient temperature under the limit condition is calculated after inputting the one-dimensional si-
mulation model. The accuracy of the simulation method is verified by comparing with the test re-
sults. Considering the layout of the engine compartment and considering the development cost,
the improvement scheme of adding baffle plates on both sides of the radiator is proposed. The re-
sults show that the heat reflux phenomenon can be effectively reduced by adding the baffle plate,
and the cooling environment of the engine is obviously improved.
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Figure 1. Curve: flow velocity and pressure drop of heat exchanger
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Figure 2. 3D simulation model
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Figure 3. Outer basin model
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Figure 4. Mid section grid of engine compartment
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Table 1. Boundary condition setting
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Figure 5. Velocity vector diagram of Y-direction section
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Figure 6. Temperature diagram of Y-direction section

El 6. Y MBELE S E

DOI: 10.12677/dsc.2020.94025 260 B 1RG5


https://doi.org/10.12677/dsc.2020.94025

FT F

M7 RNE 8 B i) Z 48 i B Ok B AR B A 2 B B R B, v 02 /A it XU A ) 70
RENHURT T I AT A FR A, e 2 R0 o 3450 LR A 38 i [l 900 A8 3 U om ad J — Jn 2,
AT O TR AR /b DRk e M A0 Pyt P2 W0 v A O E R E S A S ML 2 7 M B BOR B A
%, REBEMEAERKR.

Velocity (mfs)
0.00000 5.0000 10.000 15.000 20.000 25.000

Figure 7. Velocity vector diagram of Z-direction section
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Figure 8. Temperature diagram of Z-direction section
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Table 2. Airflow of cooling module obtained by 3D simulation
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Figure 9. One dimensional simulation model
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Figure 10. External circulation circuit
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Table 3. One dimensional simulation results
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Figure 11. Optimization scheme
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Figure 12. Velocity vector diagram of Y-direction section of optimization scheme
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Figure 13. Temperature diagram of Y-direction of optimization scheme
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Figure 14. Velocity vector diagram of Z-direction section of optimization scheme
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Figure 15. Temperature diagram of Z-direction section of optimization scheme
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Table 4. Flow through cooling module before and after optimization
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Table 5. Comparison of cooling module temperature before and after optimization
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