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About

Rotor 57 is part of a research program to study fan stages suitable for use
lift aircraft. Experimental studies have been conducted on fan stages suita
powered lift aircraft using the externally blown B ap. The externally blown R
B ow of low velocity air for eB ective lift and low noise during take-o3 and l&
requirement, the fans will be required to have low tip speed and low-presst
of interest in the program range from 1.15 to 1.4. Rotor 57 has a pressure

e Original technical report [(cite:moorel979design>Moore R. D., Osborn
Performance of 1.38-Pressure-Ratio, VariablepRliffch Fan Stage» 1979.

@TechReport{moorel979design,

author = {Moore, Royce D. and Osborn, Walter M.},

date = {1979},

institution = {NASA Lewis Research Center Cleveland, OH, United
States},

title = {Aerodynamic Performance of 1.38-Pressure-Ratio,
Variable-Pitch Fan Stage},

number = {NASA-TP-1502},

url = {https://ntrs.nasa.gov/citations/19790023042},
}

e Picture
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e NASA technical report
(.pdf)
e geometrical parameters B le
(.csv), usable as input of OpenMCAD][(cite:Kojtych_2022 _gene_aubes
«OpenMCAD, an open blade generator: from Multiple-Circular-Arc prc
Design model»cd@22en libre)Jatatgsenerate reference blade models.

Reference blade

Thaeeference blasedeB ned with multiple-circular arc proBles[(cite:Crouse_109
the original NASA report[(cite:moorel979design)]. Corresponding models ail
source code OpenMCAD]J(cite:Kojtych_2022 _gene_aubes)].

Geometry

The geometry of rotor 57 is descgibad NASAdrg et following tables. The len
in centimeters and the angles in degrees.

https://lava-wiki.meca.polymtl.ca/ imprim@ le 2026/09/11 20:¢


https://ntrs.nasa.gov/citations/19790023042
https://lava-wiki.meca.polymtl.ca/lib/exe/fetch.php?tok=062372&media=https%3A%2F%2Fhal.science%2Fhal-03923093
https://lava-wiki.meca.polymtl.ca/_detail/public/modeles/rotor_57/gene_aubes_nasa_geom_rotor57.png?id=public%3Amodeles%3Arotor_57%3Aaccueil
https://ntrs.nasa.gov/citations/19790023042

2026/09/11 20:50

3/8

Rotor 57

Aerodynamic design
unitvaluels
pressure ratio [-]|1.38
mass B ow [kg/sd9.6
tip speed [mM/sP89.6
aspect ratio [-111.26
number of bladpgd |19
rotative speeldrad/s]L39./9

Material properties

8

The original material of the rotor 57 is not deB ned in the NASA report.

Considered properties: Ti-6Al-4V, generic titanium

unit@valeur
alloy [-1 |Ti-6AI
Young’'s modu[wsPa]l 08
density [kg/m3Koo
Poisson’'s ratio[-] |[0.34
yield stress | [GP3aD.824

First three natural frequencies (with clamped root) for the mesh:

1. :1)4256.6 rad/s /| 677.5 Hz
2. :1)11745.8 rad/s / 1869.4 Hz
3. :1)14867.1 rad/s /| 2366.2 Hz

-4V
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CAD model

The CAD model is computed with the open source code OpenMCAD][(cite:Koj

pressure side

suction side
Natural frequencies

First three natural frequencies (with clamped root) for the mesh computed
OpenMCADJ[(cite:Kojtych_2022 _gene_aubes)]:

Currently not available because of a problem to compute them with aster
reference blade.

Fichiers t@dl@chargeables
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Libre accts

lien vers le projet Git
propos

Le rotor 57 fait partie d’un programme de recherche visant @Qtudier les @t
susceptibles d'Etre utilis@ds dans des moteurs d’avions plus silencieux. De
men@des sur des Jtages de soulR ante utilisant un volet soul3 age externe. L
ndcessite un grand d@dbit d'air faible vitesse pour une portance el cace e
ddcollage et |"atterrissage. Pour r@pondre cette exigence de faible brui
une faible vitesse en t(Ete et un faible taux de compression. Les taux de cc
programme varient de 1,15 1,4. Le rotor 57 posstde un taux de compressi

e Rapport technique original [(cite:moorel979design>)]:

@TechReport{moorel979design,

author = {Moore, Royce D. and Osborn, Walter M.},

date = {1979},

institution = {NASA Lewis Research Center Cleveland, OH, United
States},

title = {Aerodynamic Performance of 1.38-Pressure-Ratio,
Variable-Pitch Fan Stage},

number = {NASA-TP-1502},

url = {https://ntrs.nasa.gov/citations/19790023042},

}

e Photographie

Fighttps://ntrs.nasa.gov/citationspl9690023042

e rapport technique original
de la NASA (.pdf)
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e3chier de paramttres g@dp.m&Mmyjoqutelssable en entrde de
OpenMCAD]J[(cite:Kojtych_2022 gene_aubes>Kojtych S., Batailly A. «(
blade generator: from Multiple-Circular-Arc proBles to Computer-Aide
code en libre)Japolus g@ndrer I"aube de rdfdrence

Aube de rdfdrence

Laube de rgf@rested @l nie par des prolls de type arcs circulaires

multiples[(cite:Crouse_1969_ compaleA>Compuder program for composing col
blading from simulated circular-arc elements on conical surfad§]s doln6ds N
dans le rapport technique original de la NASA[(cite:moorel979design)]. Lec
obtenus avec le code en libre accts OpenMCAD]|[(cite:Kojtych_2022 gene_a

GdomOtrie

La g@dom@trie du rotor 57 estrcaiPpoite ddamnisggiee depba NefssStableaux suivants.
grandeurs sont en centimkttres et en degrds.

Caract@ristiques a@drodynamiques

unit@wsaleufrs

taux de compress([oen|1,38

ddbit massique| [kg/529,6

vitesse en tEte [M/sP89,6

allongement [-1]2,26

nombre d’'aubes [-]|19

vitesse de rotatijoad/4[139,98
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Propridtds mat@riau

Le mat@riau original du rotor 57 n'est pas d@B ni dans le rapport de la NAS

Proprigdtds consid@rdes : alliage de titane Ti-6Al-4v :

unit@valeurs
alliage [-] |Ti-6Al-4v
module d’'Young| [GP&L08
masse volumique[kg/mM3dK)oo
coeB cient de Pojisseh|0,34
limite Blastique| [GP&aD,824

Frdquences des trois premiers modes (nhoeuds de la base encastr@ds) pour |

1. :1)4256,6 rad/s |/ 677,5 Hz
2. 1)11745,8 rad/s / 1869,4 Hz
3. :1014867,1 rad/s |/ 2366,2 Hz

Modtle CAO

pressure side
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suction side
Frdquences propres

Frdquences des trois premiers modes (noeuds du pied d’aube encastrds) p
OpenMCAD][(cite:Kojtych_2022_gene_aubes)] :

Il'y a actuellement un probltme sur le calcul des fr@dquences propres dat

</tabs>
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