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About

Rotor 25A is part of a research program to study the e ects of aspect ratio
on rotors. To do so, experimental studies have been conducted on a series
compressor stages representative of the middle and latter stages of axial-B
middle stages were tested to assess the el ects on performance of varying
rotor and stator blades and blade aspect ratio. Among these 14 stages, the
26B, 27A and 28B. Both the tip diameter and the hub-tip radius ratio were |
stage at 50.8 centimeters and 0.8, respectively.

e Original technical report [(cite:britsch1979design>Britsch. «Design and
highly loaded, high speed inlet stages for an advanced high-pressure-r.

pdX]:
@TechReport{britsch1979design,
author = {Britsch, Werner R. and Osborn, Walter M. and
Laessig, Mark R.},
date = {1979},
institution = {NASA Lewis Research Center Cleveland, OH, United
States},
title = {Effects of Diffusion Factor, Aspect Ratio, and
Solidity on Overall Performance of 14 Compressor Middle Stages},
number = {NASA-TP-1523},
url = {https://ntrs.nasa.gov/citations/19790025039},
}
e Picture
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https://ntrs.nasa.gov/citationspl190920025039

e downloadable ma&déelproject)
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.

Reference blade

Thaeeference blasdedeBR ned with multiple-circular arc proB les[(cite:Crouse_ 109
the original NASA report[(cite:britsch1979design)]. Corresponding models &
source code OpenMCAD]J(cite:Kojtych_2022 _gene_aubes)].

Geometry

The geometry of rotor 25A is desigrinedNiASthbepbet following tables. The le
in centimeters and the angles in degrees.
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Aerodynamic design

unitvalue
pressure ratip [-]|/1.238
mass B ow [kg/s9.46
tip speed [mM/sP43.8
tip solidity [-1]21.2
aspect ratio [-1]2
number of bladpg |77
rotative speeldrad/9p0.28

Material properties

The original material of the rotor 25A is not deB ned in the NASA report.

Considered properties: 200-grade maraging steel

unitivalue

alloy [-] |18-Ni-200-majraging

Young’'s modu[wsPa]l 80

density [kg/m3pP00

Poisson’s ratio[-] |0.3

yield stress | [GP&al.38

CAD model

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

suction side

Natural frequencies

First three natural frequencies (with clamped root) for the mesh computed \
OpenMCAD|[(cite:Kojtych_2022 gene_aubes)]:

ModeTyp/dNatural angular frequency (Matdsalcfrequency (Hz)
1 1B |513.866 3228.72
2 1T (1761.13 11065.51
3 2B |2396.81 15059.6

Initial blade

Thenitial blaiksedell 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. Its geometry is similar to the one of the reference blade.
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Natural frequencies
First three natural frequencies (with clamped root)

e from the whole mesh:

ModeTyp/dNatural angular frequency (Matdsalcfrequency (Hz)
1 1B [515.413 3238.44
2 1T (1767.43 11105.09
3 2B (2404.22 15106.16

e from the reduced order model:

ModeTyp/dNatural angular frequency |(Matdsalcfrequency (Hz)
1 1B |515.422 3238.49
2 1T |1767.63 11106.35
3 2B |2405.19 15112.25

Fichiers t@l@chargeables

Libre accts

https://gitlab.lava.polymtl.ca/depots_publics/modeles/catalogue_aubes/-/tre
lien vers le projet Git

propos

Le rotor 25A fait partie d’'un programme de recherche visant @tudier les e
facteur de diB usion et de la soliditd des rotors. Pour ce faire, des Jtudes

sur une s@rie d'dtages de compresseurs fort rapport entre les rayons du

reprdsentatifs des gtages moyens et avancds des compresseurs RBux axia
interm@ddiaires ont 9td testds pour Gvaluer les el ets sur les performances
de | allongement des aubes. Parmi ces 14 @tages, on trouve les rotors 23B
diamttre de l'extr@mitd des aubes et le rapport entre les rayons du moyeu
maintenus constants tout au long de chaque @tage 50.8 centimbttres et 0.¢

e Rapport technique original [(cite:britsch1979design>Britsch. «Design a
four highly loaded, high speed inlet stages for an advanced high-presst

197 %d)¥]:
@TechReport{britschl1979design,

author = {Britsch, Werner R. and Osborn, Walter M. and
Laessig, Mark R.},

date = {1979},

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

title = {Effects of Diffusion Factor, Aspect Ratio, and

Solidity on Overall Performance of 14 Compressor Middle Stages},
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number = {NASA-TP-1523},
url = {https://ntrs.nasa.gov/citations/19790025039},

}

e Photographie

https://ntrs.nasa.gov/citationspl®@920025039

e modtles t@l@chardeearbheesrs projet Git)
e rapport technique original
de la NASA (.pdf)
e3chier de paramkttres gdom@triques
(.csv), utilisable en entrde de OpenMCAD][(cite:Kojtych_2022_gene_z¢
Batailly A. «xOpenMCAD, an open blade generator: from Multiple-Circ
Computer-Aided Design moddée»ehORidre)Japoius g@n@rer 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 donGds N
dans le rapport technique original de la NASA[(cite:britsch1979design)]. Le
obtenus avec le code en libre accts OpenMCAD][(cite:Kojtych_2022 gene_a
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GdomOtrie

La gdom@trie du rotor 25A estrd@rorteddamgihee depba NessStableaux suivants
grandeurs sont en centimkttres et en degrds.

Caract@ristiques a@drodynamiques

unit@wsaleufrs

taux de compress[oen|1,238

d@bit massique| [kg/59,46

vitesse en tEte [mM/gPR43,8

solidit®d en tEte [-]|1,2

19}

allongement [-1]2

nombre d’aubes| [-]|77

vitesse de rotatijoad/9K0,28

Propridtds matdriau
Le mat@riau original du rotor 25A n’est pas d@B ni dans le rapport de la NA

Proprigdtds considdr@des : un acier maraging de grade 200 :

unit@valeurs

alliage [-] /118-Ni-200-maraging

module d’'Young| [GP&al80

masse volumique[kg/m38pPO00
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unit@valeurs
coeB cient de Pojisseh|0,3
limite Jlastique| [GP&al,38

Modtle CAO

Le modtle CAO est obtenu avec OpenMCAD]|[(cite:Kojtych_2022_gene_aubes

intrados

extrados

Frdquences propres

Frdquences des trois premiers modes (nhoeuds du pied d’aube encastr@ds) p
OpenMCAD]J[(cite:Kojtych_2022_gene_aubes)] :

ModeTypl/Pulsation propre (radr@ega)nce propre (Hz)
1 1F |513,866 3228,72

2 1T |1761,13 11065,51

3 2F |2396,81 15059,6
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Aube initiale

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

LAVA[(cite:Kojtych_ 2022 Methododb@yeMejihywodolD.gy for the Redesign of Corl
Blades Undergoing Nonlinear Structural Interactions: Application to Blade--
Journal of Engineering for Gas Turbines andpRi¥webtevals 1HomrtiNbdd.modLle
de ["aube de rdf@rence. L’aube initiale est classiquement utilis@de comme ¢
procddures d’'optimisation; sa gdomdtrie est similaire celle de ['aube de

Frdquences propres

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

e pour le maillage complet :

ModeTyp/Pulsation propre (rak/r®ea)ence propre (Hz)

1 1F [515,413 3238,44
2 1T |1767,43 11105,09
3 2F 12404,22 15106,16

e pour le modtle r@dduit :

ModeTyp/dPulsation propre (ral/@eau)ence proprie (Hz)

1 1F |515,422 3238,49
2 1T |1767,63 11106,35
3 2F |2405,19 15112,25
</tabs>

Document issu de la page wiki:
https://lava-wiki.meca.polymtl.ca/public/modeles/rotor_25a/accueil?rev=1¢

Dernitre mise 2028f04/05 08:59

Site wiki du LAVA: https://lava-wiki.meca.polymtl.ca/


https://lava-wiki.meca.polymtl.ca/lib/exe/fetch.php?tok=caca0b&media=https%3A%2F%2Fhal.archives-ouvertes.fr%2Fhal-03795257
https://lava-wiki.meca.polymtl.ca/public/modeles/rotor_25a/accueil?rev=1679279917

	Rotor 25A
	Original model
	Reference blade
	Geometry
	Aerodynamic design
	Material properties
	CAD model
	Natural frequencies

	Initial blade
	Natural frequencies

	À propos
	Aube de référence
	Géométrie
	Caractéristiques aérodynamiques
	Propriétés matériau
	Modèle CAO
	Fréquences propres

	Aube initiale
	Fréquences propres



