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Study on the Heat Transfer and Three Dimensional Flow Field
in a Rectangular Duct with a 45-deg Inclined Pin-Fin

Naoto Kushida, Kenichiro Takeishi, Masaki Asahara, Yutaka Oda and Yusuke Motoda
4th International Forum on Heat Transfer
Proceedings of IFHT2016 (2016.11), 1-6

Abstract

Endwall heat transfer characteristics of a 45-deg inclined pin-fin array channel have been investigated to improve the cooling
efficiency of gas turbine’s combustor liners. The time-mean local Nusselt number profiles were obtained by naphthalene
sublimation technique based on the heat/mass transfer analogy. 3-D flow of a 45-deg inclined pin-fin channel has been measured
by using Magnetic Resonance Imaging (MRI) velocimetry. It is observed that the flow visualization in 45-deg inclined pin-fin
arrays is extremely complicated due to the repeated production of the horseshoe vortices and fin wakes. The boundary layer
separates and rolls up to form a series of vortices at the leading edge, and vortices wrap around the pin-fins with the main flow
leaving stream-wise vortex legs at both sides of the pin-fin arrays. Corresponding numerical simulations using Large Eddy
Simulation (LES) with the Mixed Time Scale (MTS) model have been also conducted for fully developed regions, and the results

have shown good quantitative agreement with MRI experiments.

Traffic Accident Simulation System for Traffic Safety
Education Based on Mixed Reality Environment

Satoshi Togawa, Suguru Tsujioka, Hirofumi Hirose, Tetsuo Naka and Akihide Takeda
8th International Conference on Education and New Learning Technologies
Proceedings of EDULEARN16 (2016.7), 5458-5463

Abstract

In the research, we have built a traffic accident simulation system for traffic safety education. This simulation system provides
a newly licensed driver for getting traffic accident experience which the position is a witness of traffic accident. A driving
simulator is used for similar purpose. However, the driving simulator provides only driver’s view. It provides narrow view and
just getting a collision experience. When the simulator provides a witness view, the learner can get more detail how the traffic
accident happens with the surrounding situation. Proposed traffic accident simulation system provides a view of traffic accident
witness based on mixed reality environment. This system is built on a usual smartphone based on Android platform, and it
provides a traffic accident situation using 3D graphics over the real background that is captured integrated camera of
smartphone. This system provides a virtual reality environment for learning the traffic accident situation. In this paper, we show
the proposed architecture for traffic accident simulation system, and we describe the configuration of the prototype system and

experimental results.

TS TR R2AHC2E 2017, Vol.21 81



Traffic Accident Simulation System with Pedestrian View
for Traffic Safety Education

Suguru Tsujioka, Satoshi Togawa, Hirofumi Hirose, Tetsuo Naka and Akihide Takeda
5th International Conference on Computer, Electronics and Manufacturing Engineering
Proceedings of ICCEME-16 (2016.12), 9-12

Abstract

We have constructed a traffic accident simulation system with a pedestrian viewing perspective. The proposed simulation
system is based on a virtual reality environment and the system provides a subjective experience of traffic accidents. Driving
simulation systems are studied for restraining traffic accidents. In contrast, it is difficult to find a pedestrian simulation system.

In this study, we explain the architecture of the proposed simulation system and provide experimental results.

Springback Analysis of Aluminum Alloy Sheet Metals
by Yoshida-Uemori Model

Takeshi Uemori, Kento Fujii, Toshiya Nakata, Shinobu Narita, Naoya Tada, Tetsuo Naka and Fusahito
Yoshida

13th Asia- Pacific Symposium on Engineering Plasticity and its Applications AEPA2016(2016.12)

Journal of Key Engineering Materials Vol.725 (2016.12), 566-571

Abstract

During the last few decades, the enhancement of prediction capability of the sheet metal forming have been increasing
dramatically. High accurate yield criteria and wokhardening model (especially, non-linear kinematic hardening model) have a
great importance for the prediction of the final shapes of sheet metal. However, the predicted springback accuracy of aluminum
alloy sheet metal is not still good due to their complicated plastic deformation behaviors.

In the present research, the springback deformation of aluminum alloy sheet metals were investigated by finite element
calculation with consideration of initial anisotropy and the Bauschinger effect. In order to examine the effect of the initial and
deformation induced anisotropy on the springback deformation, several types of high accurate yield function and hardening rules
are utilized in the present research. The calculated springback by Yoshida 6th yield function and Yoshida-Uemori model shows

an excellent agreement with the corresponding experimental data, while the other models underestimate the springback.
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