斜向流熱傳效應及流場特性研究
The research experimentally investigates the heat transfer and flow characteristics on impinging and non-impinging heat transfer surfaces in oblique duct flows. A small wind tunnel system is used to generate a uniform flow at the inlet of a 3.5*7 cm/sup 2/ duct that includes a 5 cm duct connected to a 25 cm test duct with varied angles of 0/sup .degree./, 15/sup .degree./, 30/sup .degree./, 45/sup .degree./, 60/sup .degree./ and 75/sup .degree./. Two stainless steel foils are attached to the duct top- and bottom-wall to serve as heat transfer surfaces. The flow Reynolds numbers are between 2350 and 23500. The studies include temperature measurements on the heat transfer surfaces by thermocouples to obtain the Nusselt number distributions. Three-component mean and fluctuating velocity measurements were conducted at duct cross sections and near the heat transfer surfaces, using a laser Doppler velocimetry, to characterize the flows. Results of this study indicate that the flows with larger angles into the duct cause larger pressure drops, as expected, but having larger heat transfer rates. The flows over the impinging heat transfer surface have larger axial mean velocity (convective effect), while the flows over the non-impinging heat transfer surface have larger turbulent kinetic energy (turbulent effect). The Nusselt number distributions on the impinging and non-impinging heat transfer surfaces are similar to the distributions of the secondary-flow strength, indicating the secondary flow is the dominating effect on the heat transfer rate. In general, the heat transfer performance on the non-impinging surface is better than that on the impinging surface except in the region near the duct inlet.
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