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Abstract : Temperatures of engine head and liner depend on many factors such as spray and combustion process,
coolant passage flow and engine related structures. To estimate the temperature distribution of engine structure,
multi-dimensional computational fluid dynamics (CFD) codes have been mainly adopted. In this case, it is of great
importance' to obtain the realistic wall temperature distribution of entire engine structure. In the present work, a
CFD-FEM coupling methodology was presented to address this demand. This approach was applied to a real large-size
marine diesel engine. CFD combustion and coolant flow simulations were coupled to FEM temperature analysis. Wall
heat flux and wall temperature data were interfaced between combustion simulation and solid component temperature
analysis via translator by a commercial CFD package named FIRE by AVL. Heat transfer coefficient and surface
temperature data were exchanged and mapped between coolant flow simulation and FEM temperature analysis. Results
indicate that there exists the optimum cell thickness near combustion chamber wall to reasonably predict the wall heat
flux during combustion period. The present study also shows that the effect of cell refining on predicting in-cylinder
pressure during combustion is negligible. Hence, the basic guidance on obtaining the wall heat flux needed for the
reasonable CFD-FEM coupling analysis has been established. It is expected that this coupling methodology is a robust
tool for practical engine design and can be applied to further assessment of the temperature distribution of other engine
components.

Key words : Combustion process(H 4~ 37}4]), Coolant passage(‘d Zt<r =), Temperature distribution(<=1= +-3F),
Coupling methodology(<H A| ®H), Diesel engine(t] A ol Z1), Wall heat flux(8d & F5) |

Nomenclature g, :wall heat flux, W/m®
h, :heat transfer coefficient of coolant, W/m’K
7, :coolant temperature, K Subscripts
T, :solid wall temperature, K C : coolant
T, - wall temperature, K S : solid
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Fig. 1 Diagram of coupling process between CFD combus-
tion simulation and FEM thermal analysis
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Fig. 3 Boundary data interpolation between CFD mesh and

FEM mesh (by AVL)
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Table 1 Engine specifications and operating conditions

: Low speed marine
Engine : .
diesel engine

Bore (mm) 900
Stroke (mm) 2300
Compression ratio 16.8
Engine speed (rpm) 104
Load (%) 100

Elemants © 1644345
LNK No. : 5. GEONo.: 6
Crank Angle : 360 deg. CA

Elements : 265622
LNK No, : 3, GEQO No.; 4
Crank Angle : 340 deg. CA

Elements : 493286
LMK No. 1 1. GEG No. 1 2
Crank Angle : 310 deg. CA

Fig. 4 Computational mesh sets for moving piston simulation
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Fig. 5 Computational mesh of coolant passages used for this
study
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