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NUMERICAL TECHNIQUES FOR HOVERING ROTOR PERFORMANCE ANALYSIS

C.W. Kim", YM. Park’ and B.H. Jang’

In the present paper, hovering performance analyses of proprotor and helicopter rotor blades were performed
by using FLUENT software. As a proprotor, TRAM(Tilt Rotor Aeroacoustic Model) was selected and performance
analysis was carried out with mesh adaptation for more elaborate solution. As a helicopter rotor blades, two-
bladed Caradonna and Tung's rotor and four-bladed BO-105 helicopter rotor blades were selected. In case of
Caradonna and Tung's rotor, vortex trajectory was compared with experimental data to inspect the vortex convection
capability of the present flow solver. For the final case, performance of BO-105 helicopter rotor blades was
investigated and compared with experimental data. After performance analyses of proprotor and helicopter rotors, it
was shown that the present solver showed reasonable vortex strength, wake geometry and thurst coefficient
distributions. But power coefficient was somewhat overestimated about 10%~15% regard less of mesh adaptation.
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Fig. 1 Surface grid of rotor, chord:120 pt,
span:160pt.

Fig. 2 Grid distribution on section including rotor
center.
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Fig. 3 Pressure coefficient distribution on
rotor surface.

(a) 6= 5
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Fig. 4 Tip vortex contour for various pitch angles.
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(a) Refined mesh

Fig 5 Refined mesh around tip vortex convection region.

(b) Vortex convection
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Fig. 6 Comparison of hovering rotor performance
(TRAM)
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Fig 7 Wake geometry for 8deg collective pitch.
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Fig 8 Wake geometry for 12deg collective pitch.
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3.1 Caradonna and Tung’s Rotor
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Fig. 9 Comparison of hovering rotor performance
(BO-105)

Kokwek3]®] Z7tst A slN2nE ne Awes
YR olFo] A7t WA AP} Be FAI5H 630
E oy Rage ¢ & Aok

3.2 BO-105 2g| E30|=

BO-105 2E| EHol=t 412 7AH] Jen EHol=
o] THS NACA 23012 olo|xd g/gelrh. £ Allel AHE
¥ BO 105 BHol=x ¥A§ R I=Aol7t 247 49Im,
027m ol twist 2+ -89 MHLE 54 Fent A
Aol xe] B nlslee 0642 o Ao TRAMS F$-¢}
A9 fAtsiek

a9 9= £ Mg AgZAHE HaE ades
& do] TRAM #XZH3Y 6% MRS & + o 2
F& By Aoz A9 A A3y 2ake FHd
vlglslel Z7hath =9, TRAM 3¢} vlasie] AAHY
d&gke 2t 3718 ¢ & e ot SddlE 9
2712 Qg E4o% B E 534 Z2ade I
Hoz AL tha ¥ 33 Al e Aoz ¢
A gled old B4 wid HYE thh A d3shs
Aoz FAdE

44 E

B =R FLUENTE olg3ld 3wd =] g

AL M3ty B3t A8 AFE 9 giFes =
Lo A= i EE EYol=E ddld H%E Mg
0|2 APzt n|sle olfe}t L AES T8 4 ATt

AWM TRAM ZEHd tidld F5S AN A5
LAE #AaAF] Y8t AEAR HE AL A
4737 7|Ee A4 da sk A Aden 2%
o] g9lo] ZRielRR Qo] opdE & & AUk F WA
2 Caradonmad} Tunge] BHo|=E #HAsigien] sAd3
zuslge Azst AN fABlL Hlad & HEES ¢
& 99k =g FHASE vz d3 F A8 4
Sdz o A9E BA d&dezA BT THAL
2 ¢ 4 9o} vkAeteE BO-1052 8| thala] 343t
on TRAM# §AHS 238 9& 4 AUt

B 433A Z2a3e olgdld A A Zed diF
A= H)8 ZEE HAF A7 AAE 10%-15% F= =4 o
23 242 BAY ok FEE O A d33}e £
4 el aHENeR Hojn Al H83r] A
E O9AIS Sl g BAZRIe] WeF AR Hrk

ita]

tnEsl

[1] Johason, W. "Calculation of Tilt Rotor Aeroacoustic Model
(TRAM DNW) Performance, Airloads, and Structural
Loads," 60th American Helicopter Society Forum, 2000.

[2] Caradonna, F.X., and Tung, C. “Experimental and Analytical
Studies of a Model Helicopter Rotor in Hover,” NASA TM
81232, 1981.

[3] Kokurek J.D., and Tangler, JL. "A Prescribed Wake
Lifting Surface Hover Performance Analysis,” 32nd
American Helicopter Society Forum, 1976.

[4] Langer, HJ, Peterson, RL, and Mair, TH. "An
Experimental Evaluation of Wind Tunnel Wall Correction
Methods for Helicopter Performance," 52nd American
Helicopter Society Forum, 1996.



