
This document is provided by JAXA.



This document is provided by JAXA.



目次 
 

1 はじめに ............................................................................................................................................................. 1 

2 研究動向 ............................................................................................................................................................. 2 

3 飛行シミュレータによる評価実験 ......................................................................................................................... 5 

3.1 実験環境 ...................................................................................................................................................... 5 

3.1.1 後方乱気流モデル............................................................................................................................. 5 

3.1.2 航空機モデル .................................................................................................................................... 6 

3.1.3 飛行シミュレータ設備 ......................................................................................................................... 6 

3.2 実験内容 ...................................................................................................................................................... 6 

3.2.1 模擬する状況等 ................................................................................................................................. 6 

3.2.2 パイロット評価基準 ............................................................................................................................. 8 

3.2.3 外視界（視程）条件 ............................................................................................................................ 8 

3.2.4 進入角と進入速度 ............................................................................................................................. 8 

3.3 実験結果 ...................................................................................................................................................... 8 

3.3.1 実施状況............................................................................................................................................ 8 

3.3.2 基準ケース（VMC 時の進入角 3 度）の実験結果 .............................................................................. 8 

3.3.3 IMC 条件での結果 .......................................................................................................................... 13 

3.3.4 進入角 6 度の結果（ヘリコプタのみ） ............................................................................................... 14 

3.3.5 飛行シミュレーション環境の妥当性（モーション・キューの影響）の検討........................................... 14 

3.4 シミュレーション実験のまとめ ...................................................................................................................... 15 

3.5 今後への提言 ............................................................................................................................................. 15 

4 飛行実験の実施に向けた準備・検討 ................................................................................................................ 16 

4.1 飛行実験の目的 ......................................................................................................................................... 16 

4.2 パイロットへの情報表示システムの開発 ..................................................................................................... 16 

4.3 予備実験の実施 ......................................................................................................................................... 18 

4.4 今後の予定................................................................................................................................................. 18 

5 おわりに ............................................................................................................................................................. 19 

謝辞......................................................................................................................................................................... 19 

文献......................................................................................................................................................................... 19 

付録......................................................................................................................................................................... 21 

A1. 事故事例およびヒヤリ・ハット体験のアンケート調査 ........................................................................................ 21 

A1.1 米国における事故事例 ............................................................................................................................. 21 

A1.2 日本における事故事例 ............................................................................................................................. 21 

A1.3 ヒヤリ・ハット体験のアンケート調査 ............................................................................................................ 21 

A2. 後方乱気流の研究例...................................................................................................................................... 25 

A2.1 飛行試験による計測例.............................................................................................................................. 25 

A2.2 地上設置型ライダによる計測例 ................................................................................................................ 26 

A2.3 後方乱気流の挙動予測モデルに関する研究例 ....................................................................................... 27 

A3. 機体設計の観点からの影響評価 .................................................................................................................... 30 

A3.1 安全性検討 ............................................................................................................................................... 30 

A3.2 まとめ ......................................................................................................................................................... 33 

A3.3 今後の課題 ............................................................................................................................................... 33 

A3.4 メインロータブレードの荷重計算方法........................................................................................................ 33 
 

This document is provided by JAXA.



This document is provided by JAXA.



*

*1 *1

Effects of Large Airplanes’ Wake Turbulence on Small Aircraft*

Yoshinori OKUNO*1 and Naoki MATAYOSHI*1

Abstract
Flight simulation test results are presented, comparing the effects on a small airplane Dornier Do228 and a helicopter 

Mitsubishi MH2000 encountering B747-400’s wake turbulence. Results show that the response of the helicopter is much smaller 

than that of the airplane. The effects of some parameters such as visibility are examined. Information display system is also 

developed which shows the pilot the location and strength of the wake turbulence measured by a ground-based Doppler-lidar 

system.
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