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21.1. A535F 97242 71H (Free-wake vortex lattice method)
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29 (Constant vorticity contour model)
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Abstract

A Study on the Aerodynamic and
Aeroacoustic Characteristics of Coaxial

Rotor with Rotor-Fuselage Interaction

Jong Hui Kim
Department of Mechanical and Aerospace Engineering
The Graduate School

Seoul National University

This study investigates the aerodynamic and acoustic characteristics
of a coaxial rotor with rotor-fuselage interaction. A coaxial rotor has
been researched from mid-twentieth and mainly wused for
transportation at broad area. Compared to the conventional single
rotor, it can satisfies higer lift and faster speed performance trends.
Recently a coaxial rotor needs to study for demand of minimal drone.
Also, as the miniaturized unmanned rotorcraft approaches to human
life, it i1s required to predict more accurately the aerodynamic and
acoustic characteristics during actual operation.

In this study, a numerical analysis was conducted to predict the
aerodynamic and acoustic characteristics of coaxial rotor with
rotor—fuselage interaction for hovering case based on free wake
vortex lattice method. For efficient computation, numerical methods
such as vorticity contour model and curved vortex element were

applied, and Ffowcs-Williams Hakwings’'s equation was applied to
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acoustic prediction. A fuselage refers to dimension of the S-69
airframe from Sikorsky, and then source and vortex panels are
distributed on the surface to enable interaction with the wake.

The following conclusions were drawn through the analysis of
aerodynamic and aeroacoustic characteristics of a coaxial rotor with
rotor—fuselage interaction at hovering case. Similar to the
aerodynamic characteristics of a single rotor in consideration of a
rotor-fuselage effect, in the case of a coaxial one, the induced
velocity by fuselage at the point where the rotor blade passes over
the fuselage causes an unsteady upwash. So, the thrust and lift
coefficient of coaxial rotor are periodically increased with azimuth
angle. Elevated aerodynamic performance also affects noise, resulting
in a slight increase in overall noise level at all azimuths, especially at
the point of passing through the fuselage. Also, considering the
rotor—fuselage effect, the noise scattering becomes larger after 2nd
BPF.

keywords : Coaxial rotor, Rotor—-fuselage interaction, Free-
wake vortex lattice method
Student Number . 2016-20733

_33_



	1. 서론  
	1.1. 동축 반전 로터의 개념  
	1.2. 선행 연구  
	1.3. 연구 목적 

	2. 본론  
	2.1. 공력해석 기법  
	2.2. 소음해석 기법  
	2.3. 해석 기법 검증  
	2.4. 해석 조건 및 동체 모델링  

	3. 결과 및 검토  
	3.1. 공력해석 결과  
	3.2. 소음해석 결과  

	4. 결론  
	5. 연구의 한계 및 후속 연구 방향 
	참고문헌 
	Abstract 


<startpage>7
1. 서론   1
 1.1. 동축 반전 로터의 개념   1
 1.2. 선행 연구   2
 1.3. 연구 목적  3
2. 본론   4
 2.1. 공력해석 기법   4
 2.2. 소음해석 기법   9
 2.3. 해석 기법 검증   12
 2.4. 해석 조건 및 동체 모델링   16
3. 결과 및 검토   19
 3.1. 공력해석 결과   19
 3.2. 소음해석 결과   22
4. 결론   27
5. 연구의 한계 및 후속 연구 방향  28
참고문헌  29
Abstract  32
</body>

