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Field synergy analysis of highly-intensified piston oscillating cooling
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Abstract: The oscillating cooling process of oil in the oil cooling gallery of highly-intensified
piston was simulated numerically and the effective speed was defined. Through the post pro-
cessing of data, the distributions of field parameters of oil cooling gallery wall in time and
space were obtained, and the connection between wall surface heat transfer coefficient and the field
synergy performance was analyzed. The results show that: the field synergy performance is
good enough in the space range of 60 degree to 120 degree and 240 degree to 300 degree. Dis-
tribution rules of effective speed match well with the field synergy angle cosine value; uni-
form distributions of surface heat transfer coefficients of oil cooling gallery wall are in accord
with the distributions of synergy angle cosine value and effective speed., illustrating that field

synergy mechanism can explain the convective heat transfer rules of oil oscillating cooling.
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Fig. 1 Model of highly elliptrical oil cooling gallery
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Table 1 Physical parameters of oil and air

28 Blah 15W40  Z=5
P o/ (kg/m®) 847 0. 946
i u/(Pa-ss) 11.9X107° 2.18X10°°
HRE I ¢,/ (J/ (kg « K)) 2219 1009
AHFHRER /(W/(m+K)  0.137 0. 031
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Fig. 3 Distributions of time-averaged synergy angle

cosine value varying with space
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Fig. 4 Distributions of time-averaged relative speed

and effective speed varying with space
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transfer coefficient varying with space
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