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An Examination of Calculation Method for Cooling Loss in a Diesel Engine
(The Effect of Injection and Intake Conditions on Heat Balance)
OIE Bao zZhichao™, “Fli —HE™T S5l PEM™, S0 BN, Al $2
Zhichao BAO™, Kazuki HIRAYAMA™,
Hiroki KUWABARA™, Naoto HORIBE and Takuji ISHIYAMA™
1 RHERFRERE =RV —REFJERL Graduate School of Energy Science, Kyoto University
2 mUECR Kyoto University

In this study, a new method to calculate cooling loss is proposed. According to previous experimental data, the
method which subtracts indicated work, friction loss, exhaust loss, etc., from input energy seems to be reasonable.
However, in order to improve its accuracy, exhaust loss should be calculated more precisely. Hence, exhaust loss is
calculated by tracking the state of in-cylinder gas from exhaust valve close to intake valve open using the law of energy
conservation and mass conservation. In order to estimate the accuracy of this approach, various data acquired with several
injection patterns and intake temperature were analyzed. When the main injection is divided and injected by two injectors
with two separate common-rail systems, the reduction of cooling loss is verified both with conventional and new heat
balance calculation method. In addition, when the main injection is reduced and, on the other hand, after injection
increased, the cooling loss is also suppressed hence total thermal efficiency increased according to proposed calculation
method.
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Fig.1 (@) HHR, in-cylinder pressure, average in-cylinder Fig. 1 (b) HHR, in-cylinder pressure, average in-
temperature with various injection quantities and EGR rates cylinder temperature with various injection timings and
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Fig. 2 D.C.V, indicated thermal efficiency, and cooling loss ratio
calculated by different methods under various operation conditions
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Fig. 3 D.C.V, indicated thermal efficiency, and cooling loss ratio calculated by different methods
under various operation conditions
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