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Design for loss reduction in exhaust systems using thermal-hydraulic
characteristics of high-frequency pulsating flow In engine curved pipes

OGATA, Yoichi
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The flow field and heat transfer characteristics of steady and pulsating
flows at high frequencies corresponding to operating conditions of an actual engine are verified in
straight and curved pipes simulating an actual engine. In curved pipes, flow field consists of the
first mode of flow velocity along the pipe and the second mode with separation and reversed flow for

both steady and pulsating flow. The decrease in boundary layer thickness due to the increase in
flow velocity inside the bend and the impingement of the hot fluid on the outer wall side increases
the one-period average local heat flux. While heat transfer is enhanced in phases with high maximum
flow velocities, it i1s suppressed in phases where the minimum flow velocity is close to zero, and
while there is no significant difference between strai?ht and curved pipes in terms of overall heat
transfer characteristics, suppressing the localised wall heat flux increase in curved geometries is
an important factor.
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