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A NUMERICAL STUDY ON THE CONJUGATE HEAT TRANSFER OF AN OIL COOLER
WITH OFFSET STRIP FINS FOR VARIOUS-FLOW RATES

SW. Park! and H.G. Choi™

'Dept. of Mechanical Engineering, Graduate School of Industry, Seoul Nat'l Univ. of Science and Technology
“Dept. of Mechanical/Automotive Engineering, Seoul Nat'l Univ. of Science and Technology

Conjugate heat transfer of an automotive oil cooler with offset-strip fins was numerically investigated to predict
the performance of the oil cooler for various flow-rates. The simulations were conducted by directly modeling
offset-strip fins with unstructured meshes. The incompressible Navier-Stokes equations coupled with energy equation
were used for the present simulations. Heat transfer characteristics of the oil cooler was compared well with
experimental results and the errors were approximately within 5 percents. It was found that the performance of the
oil cooler increased as the flow-rate increased up to the flow-rate of 12 L/min, but the performance seemed to be
saturated beyond a critical flow-rate, which was estimated as 15 L/min. Furthermore, it was confirmed that
compared to the performance without fins, that of the oil cooler with offset-strip fins was increased by about 75

percents.
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(a) Qil cooler

(b) Radiator

Fig. 1 Radiator & oil cooler assembly
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Fig. 2 Geometry of radiator & oil cooler
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(a) (b)

Fig. 3 Geometry of oil cooler and offset-strip fin
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Computational Domain

(a) Flow pattern of radiator
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Fig. 5 Flow distribution of radiator tube
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(b) Oil cooler

(c) Grid section

Fig. 7 Shape of grid
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Table 1 Material of fluid

Water Dexron3
Density (kg/m®) 997.561 825.2
Specific Heat (J/kg-K) 4181.72 2220.68
Thermal Conductivity
(WIm-K) 0.620271 0.139
Viscosity (Pa-sec) 0.00088871 0.00478




A NUMERICAL STUDY ON THE CONJUGATE HEAT TRANSFER OF AN OLL--

Vol.19, No.1, 2014. 3/ 39

(c) 12 L/min

(d) 15 L/min

Fig. 8 Temperature of offset strip fin
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Fig. 9 Comparison of numerical analysis
and experimental result
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Note

This paper is a revised version of a paper presented at the
KSCFE 2013 Fall Annual meeting, Seoul National University of
Science and Technology, Seoul, Oct. 31- Nov. 01, 2013.
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