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Rotor 18

e Fran ais
e English

Downloadable R les

Open access

Git project

Original model

One way to reduce compressor weight is to obtain a high pressure ratio per
number of stages. As a consequence, several single-stage fans have been |
pressure ratios ranging from 1.9 to 2.2. Rotor 18 is one of those fans with

e Original technical report [(cite:lewisl974design>Lewis. «Design and pe
pressure-ratio, highly loaded axial-B ow transonic pd}jpressor stage » 1

@TechReport{lewisl974design,

author = {Lewis, George W. and Reid, Lonnie and Tysl, Edwar
R.},

date = {1974},

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

title = {Design and performance of a high-pressure-ratio,
highly loaded axial-flow transonic compressor stage},

number = {NASA-TM X-3100},

url = {https://ntrs.nasa.gov/citations/19740025108},
}

e Picture
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Fighttps://catalog.archives.gov/id/17422714

@Misc{hueblerl974records,

author = {Huebler, D.},

title = {Rotor 18. {R}ecords of the {N}ational {A}leronautics and {S}pace
{A}dministration, 1903 - 2006. {P}hotographs relating to agency activities,
facilities and personnel, 1973 - 2013},

note =
{\href{https://catalog.archives.gov/id/17422714}{https://catalog.archives.g
id/17422714}, 1974 }, % for Fig. 1}

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

Theeference blasdedeR ned with multiple-circular arc proBles[(cite:Crouse_109
the original NASA report[(cite:lewisl1974design)]. Corresponding models are
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source code OpenMCAD]J(cite:Kojtych_2022 gene_aubes)].

Geometry

The geometry of rotor 18 is descgibad NASAdrepbet following tables. The len
in centimeters and the angles in degrees.

Aerodynamic design

unitfvalues

pressure ratio [-]|1.925

mass B ow [kg/s]9.5
tip speed [m/sh22
tip solidity [-1]12.7

aspect ratio [-]1]12.6

number of bladp-4|56

rotative speeldrad/$p86

Material properties

The original material of the rotor 18 is not deBned in the NASA report.

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

alloy [-] |Ti-6Al-4V
Young's modu[wsP a3l 08
density [kg/m3Kroo

Poisson’s ratio[-] [0.34
yield stress | [GP3aD.824

CAD model

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

L

pressure side

|

suction side

Natural frequencies

First three natural frequencies (with clamped root) for the mesh computed \
OpenMCAD|[(cite:Kojtych_2022 gene_aubes)]:
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ModelTyp/eNatural angular frequency (Matdsalcfrequency (Hz)

1 1B |2023.14 321.992

2 2B |6631.02 1055.36

3 1T [10297.70 1638.93

Initial blade

Thenitial blaksedel ned with in-house LAVA parameters[(cite:Kojtych_2022 N
from the reference blade CAD model. The initial blade is usually used as st

process.

Natural

Its geometry is similar to the one of the reference blade.

frequencies

First three natural frequencies (with clamped root)

e from the whole mesh:
ModeTypeNatural angular frequency |(Watddsalcfrequency (Hz)
1 1B [2018.44 321.244
2 2B |6628.45 1054.95
3 1T (10299.84 1639.27

e from the reduced order model:

ModeTyp/eNatural angular frequency (Matdsalcfrequency (Hz)
1 1B ([2018.52 321.258
2 2B |6631.02 1055.36
3 1T (10304.68 1640.04

Fichiers tdl@dchargeables

Libre accts

lien vers le projet Git

propos

Une fa on de rdduire le poids d un compresseur est d atteindre un rapport
ce qui permet de r@dduire le nombre d’@tages de ce compresseur. Par cons¢
un Jtage ont Jt@ con us pour produire des rapports de pression par @Jtage
est donc une de ces sould antes et posstde un taux de compression de 1,92!

e Rapport technique original [(cite:lewisl974design>Lewis. «Design and |
pressure-ratio, highly loaded axial-B ow transonic pafjpressor stage » 1

@TechReport{lewisl974design,
= {Lewis, George W. and Reid, Lonnie and Tysl, Edwar

author
R.},
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date = {1974},

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

title = {Design and performance of a high-pressure-ratio,
highly loaded axial-flow transonic compressor stage},

number = {NASA-TM X-3100},

url = {https://ntrs.nasa.gov/citations/19740025108},

}

e Photographie

Fighttps://catalog.archives.gov/id/17422714

@Misc{hueblerl974records,

author = {Huebler, D.},

title = {Rotor 18. {R}ecords of the {N}ational {A}eronautics and {S}pace
{A}dministration, 1903 - 2006. {P}hotographs relating to agency activities,
facilities and personnel, 1973 - 2013},

note =
{\href{https://catalog.archives.gov/id/17422714}{https://catalog.archives.g

id/17422714}, 1974 }, % for Fig. 1}

https://lava-wiki.meca.polymtl.ca/ imprim@ le 2026/10/02 15:1


https://catalog.archives.gov/id/17422714

2026/10/02 15:19 7/10 Rotor 18

e modtles t@l@chardearbheesrs projet Git)
e rapport technique original
de la NASA (.pdf)
e3chier de paramkbttres g@dp.m&my,joqutelssable en entrde de
OpenMCADJ[(cite:Kojtych_2022 gene_aubes>Kojtych S., Batailly A. «(
blade generator: from Multiple-Circular-Arc proBles to Computer-Aide
code en libre)lapolus gdndrer I'aube de rdfdrence

Aube de rdfd@rence

Laube de rdf@restedd nie par des proBls de type arcs circulaires
multiples[(cite:Crouse_ 1969 compaleA>Compudger program for composing col
blading from simulated circular-arc elements on conical surfadgls doln8®s N
dans le rapport technique original de la NASA[(cite:lewisl974design)]. Les
avec le code en libre acckts OpenMCAD]|[(cite:Kojtych_2022_gene_aubes)].

GOAomdtrie

La g@domdtrie du rotor 18 estrcdaiPpoite ddamnisgiee depba NefssStableaux suivants.
grandeurs sont en centimkttres et en degrds.
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Caract@ristigues a@drodynamiques

unit@waleufrs

taux de compres

s[en|1,925

dg@bit massique

[kg/829,5

vitesse en tEte

[m/spy22

soliditd en tCEt

w

[-1]1,7

allongement

[-1]2.6

nombre d'aubes

[-1]56

vitesse de rotatioad/4686

Proprigtds matdriau

Le mat@driau original du rotor 18 n'est pas d@R ni dans le rapport de la NAS

Proprigdtds cons

iddrdes : alliage de titane Ti-6Al-4v :

unit@valeurt
alliage [-] | Ti-6Al
module d’'Young| [GP&aL08
masse volumique[kg/m3dKUoo
coelR cient de Pojisgeh|0,34
limite Blastique| [GP&ap,824

Modtle CAO

-4v

Le modtle CAO est obtenu avec OpenMCAD]|[(cite:Kojtych 2022 gene_aubes

L
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|

extrados

L

Frdquences propres

Frdquences des trois premiers modes (noeuds du pied d’aube encastrds) p
OpenMCAD][(cite:Kojtych_2022 gene_aubes)] :

ModeTyp/lPulsation propre (rab/r®ea)ence propre (Hz)
1 1B [2023,14 321,992

2 2B 16631,02 1055,36

3 1T |10297,70 1638,93

Aube initiale

Laube initiedet d@B nie par des paramkbttres sp@cil ques au

LAVAJ[(cite:Kojtych_2022 MethododbgyeMejtywodolD.gy for the Redesign of Cor
Blades Undergoing Nonlinear Structural Interactions: Application to Blade--
Journal of Engineering for Gas Turbines andpRi¥webtevals 1HomrtiNbdd.modtLle
de ["aube de r@df@rence. L’aube initiale est classiquement utilis@e comme ¢
proc@dures d’'optimisation; sa gdom@trie est similaire celle de |I'aube de

Frdguences propres

Frdquences des trois premiers modes (noeuds du pied d’aube encastrds),

e pour le maillage complet :

ModeTyp/dPulsation propre (ral/v@eau)ence proprie (Hz)
1 1B (2018,44 321,244
2 2B (6628,45 1054,95
3 1T |10299,84 1639,27

e pour le modtle r@duit :
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ModeTyp/dPulsation propre (ral/@eau)ence proprie (Hz)
1 1B (2018,52 321,258

2 2B |[6631,02 1055,36

3 1T |10304,68 1640,04

</tabs>
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